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ECLS SSR-1 CRYO HTR MANUAL OPS........ seeeee ccc cccccccsees 6-140 

SSR-2 FES CORE FLUSH PROCEDURE.......cceccecceccccsee 6-142 
SSR-3 RECONFIG TO ALT PCS SYS (AUTO OPS)........ eooee§ 6- 143 | 
SSR-4 H20 LOOP.....cceccccsees eeseees 6-145 
SSR-5 FES RESTART.......ccccecees eaccee ccecccsceseese 6-147 
SSR-6 CABIN EQUIP PWRDN.......ccccccces oe eccccccece -- 6-148 
SSR-7 FLASH EVAPORATOR CHECKOUT......ccccccccccccces « 6-149 
SSR-8 SMALL CABIN LEAK ISOL...... ccc ccncccecccccseees 6-151 
SSR-9 SUPPLY WATER DUMP USING FES......... eeccescee -. 6-152 
SSR-10 H20 PUMP OPS VIA GPC.......seccccccescccccceees 6-153 
SSR-11 FES FEEDLINE PURGE........-0cceeeeeeccceeeee we. 6-154 
SSR-12 AV BAY FIRE RECOVERY/RECONFIG...........0.202- . 6-155 

ECLS FRP 
ECLS FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT.........eeee 6-158 

7 EPS. ccc ccc cece ence cc ccc nena eee ne eee eeeeeesseeeessessecee 7-1 

BFS FSM INDEX... .. ccc ccc cc cece ccc nsec cccscces ae eeccoccece wosseee 7-5 

7.1 FC REAC/PMP/STACK T 
11.1] "S69 FC REAC 1(2,3)+' - FC REACTANT VLV CLOSED.... 7-6 
11.21 'S69 FC PUMP 1(2,3)+'~  - Ti COOLANT PUMP AP LOW 

CIL)..ccccceccceccevcces 7-7 
11.31 "S69 FUEL CELL' - FC 1(2,3) H2 PUMP Be ascees 7-8 

7.1a (see Note A) - FC PUMP 1(2,3) +....... we. «7-9 
7.1b "S69 FC STACK T 1(2,3)' - FC STACK T 1(2,3) #¥...... 7-11 
7.1c (see Note A) - H2 PUMP t.........ceceeece 7-15 

7.2 FC PURGE 
7.2a ‘S69 FC PURGE 1(2,3)' - FC PURGE 1(2,3)..........00. 7-16 
7.2b  'S69 FC PURGE TEMP' - FC PURGE TEMP.........cceeee 7-18 
7.2c 'S69 FC PURGE SEQ' - FC PURGE SEQ...... occcccccee 7-18 

7.3 FUEL CELL 
11.11 'S69 FUEL CELL' - FC pH HIGH or H20 LINE pH 

HIGH... ccc cece cece ccc enceee ee 7-20 
7.3a (see Note A) ~ FC/H20 LINE pH HIGH eeseces eeee 7-21 
7.3b ‘S69 FUEL CELL‘ ~ FUEL CELL VOLTS 4¥+4.......... ee 7-22 
7.3¢ - FUEL CELL AMPS ¢#¥........ eoeee 7-27 
7.3d - FUEL CELL EXIT T #4........... 7-29 
7.3e (see Note A) - FUEL CELL COOL P +¥ (CIL)..... 7-31 
7.3f ‘S69 FUEL CELL‘ - FUEL CELL H20 LN T #¥....... oe 7-35 
7.3g ~ FUEL CELL H20 VLV T #¥........ 7-36 
7.3h - FUEL CELL H20 RLF LNT ¢#4..... 7-37 
7.33 - FUEL CELL 02(H2) PURGE LN T 4. 7-38 
7.3j - FUEL CELL 02(H2) FLOW #....... 7-39 

___/ 3k - FUEL CELL RELIEF HTR SW FAIL.. 7-41 
(T.21 - FC DELTA V 1(2,3) (CIL)....... 7-42 
11.31 "S69 FUEL CELL H20' - FC H20 RLF NOZ TEMP +t¥........ 7-43 
11.4) "S69 FUEL CELL' — FC COOL Pr... ccc cc nc wcceee os 7-44 

7.31 ~ FUEL CELL ALT H20 RLF T theese 7-45 | 

NOTE A 
The identified MAL represents a support procedure that is entered from 
other procedures or on MCC call 
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11.11 "S67 
  

11.31 ‘S67 

7.4b (see Note A) 

7.4 DC_VOLTAGE 
Ll 

7.4a (see Note A) 

CNTL/ESS V! ESS BUS VOLTS LOW (CIL)... 
CNTL BUS VOLTS LOW........ 
CNTL/ESS V + scccccccccces 
MN BUS UNDERVOLTS/FC 
VOLTS (CIL)..... weccceecs 
MAIN BUS V A(B,C) #¥...... 

MAIN BUS V A(B,C)' 

  

7.5 AC VOLTAGE /OVLD 
1 He "S67 AC VOLTS 1(2,3)' - AC VOLTS........... cee eccene 
___7.5a (see Note A) - AC VOLTS 1(2, 3) He cesees eee 

(1.21 'S67 AC OVLD 1(2,3)+' - AC OVERLOAD.......... eeeseee 
7.5b (see Note A) ~ AC OVLO 1(2,3) ¥.........22. 

___7.5¢ (see Note A) - AC BUS CURRENT HIGH......... 
i1.3i 3@ AC MOTORS STOPPED (NO AC VOLTS ALARM: ® SHIFT)... 

EPS SSR 
EPS SSR-1 MN BUS TIE (CIL).... ccc ccc ccc ccc ccc ccc ences eee 

SSR-2 FC SHUTON (CIL)..... ccc cece cece ccc cevees eenee 
SSR-3 FC SHUTDN C&W LIMIT CHANGE. . ccc c cnc cc rece secccceee 
SSR-4 2ND FC SHUTON............ occ c ccc cesene acre ccccee 
SSR-5 AC POWERUP.... 2... ccc cece ccc cc ccccccnccces ecceeee 
SSR-6 FC POWERUP.........ceceee ec ececees ees c cece cccces 
SSR-7 SAFING. 0... ccc cc cccccccccccccccccccs ec eccceee 
SSR-8 BUS LOADING - LRU SELECT........ ce cccece ec ccceee 

EXPLANATORY NOTES FOR BUS LOSS SSRs..... cece cc ccc ccces eee 
EPS SSR-9 BUS LOSS IMMEDIATE ACTIONS..........cccccccccces 

SSR-10 MNA DAL (CIL)..... cece cece ec ecee occ cceee oceese 
SSR-11 FPCL (CIL).. cc cece ecw cece cece ccc ccccccns 
SSR-12 | 08 eceseee oc ecccces ce cnee 
SSR-13 APCl1....... Corre rccrc ccc cece cc ecccseasascees 
SSR-14 APC4.. cece ccccccccee ec ceceee ccc c cece cesees 
SSR-15 FLCL (CIL)............. occ rccsccccccceccees 
SSR-16 ALCL... cece cece cee recccccccccns occ e scene 
SSR-17 | 0 
SSR-18 MMC1. occ cece cee ccc ene cece ce ccesees oceeceee 
SSR-19 MMC3... ccc ceseccess occ ccscccsccccces ecccces . 
SSR-20 7 | 0 ec ces eeee 
SSR-21 RIG. ccc ccc cece ccc ccc cccccccs occ cccccccccces 
SSR-22 0148A8.......... oc ccccccccccce ce ecceee eeeee 
SSR-23 014........... ecccece occ e ccc ec cccencccnececs 
SSR-24 RIAL....... 2000s oe cescccccsee cece ccsee ocoee 
SSR-25 AG&A1L4. 1.2 ee eee eeceecee cece eneee oe ccccsces 
SSR-26 ML86B..........06. Coe cc cree ccccncceweseces oe 
SSR-30 MNB DAZ (CIL)...... ccc cece cece cccccce oc cecces 
SSR-31 FPC2 (CIL).... cece cece eee eccccccces woes 
SSR-32 MPC2... 2... ee eeee oe evcccccnee cee cccsees coeeee 
SSR-33 APC2. 2... ccc e eens occ ccccccccece oeccccecccces 
SSR-34 APC5.......2.4. Cee ccervcccesccnces ec cccssccee . 
SSR-35 FLC2 (CIL)..... ec cc ccc ccc ccccncece oceecces 
SSR-36 ALC2. 2. cece eee enee cceeee ccc ceeces accccce oe 
SSR-37 FMC2...... ec ecccses oc ececcccccas oeccccce eee 
SSR-38 MMC1 oo. . ec eee eee eee cccwcccccccccces eeccccces 
SSR-39 MMC2 2. ccc ccc cc ccc cccccccccs oe eccceces eeeee 
SSR-40 MMC3. 2. ccc ccccccccscccccccces ccc ccccee ecceee 
SSR-41 MMC4........ Oe eeccccccccccccccccccccscccens 
SSR-42 AMC2.. cc cccccccccccccccccsccccs occ ccccccce 

NOTE A 
The identified MAL represents a support procedure 
other procedures or on MCC call 

7-54 
7-55 
7-60 
7-61 
7-68 
7-71 

7-72 
7-72 
7-73 
7-75 
7-76 
7-77 
7-83 
7-84 
7-85 
7-88 
7-100 
7-109 
7-112 
7-114 
7-115 
7-117 
7-118 
7-120 
7-120 
7-121 
7-122 
7-122 
7-123 
7-124 

| 7-126 
7-126 
7-126a 
7-127 
7-136 
7-139 
7-141 
7-142 
7-145 
7-146 
7-148 
7-148 
7-148 
7-149 
7-149 
7-149 

that is entered from 
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SSR-44 OISRAB.. ccc cee ccccccccccccccccccecceecees 7-150 
SSR-45 O15. cc cceccencccccecvcceecceees ec eeeececeees 7-151 
SSR-46 - RIAL. ccc eee eee e eee Veeeeccees see ceeeceees 7-152 
SSR-47 AGRALG. ccc ceccecccccccccccccccceccseccceees 7-153 
SSR-48 MLB6B. cece ccc cccccecccccccecccccceeccceess 7-153 
SSR-50 MNC DA3 (CIL)....cccceccccecccccceccceccceceece 7-155 
SSR-51 FPC3 (CIL)....cccecceececccccccceecceecsecs 7-163 
SSR-52 MPC3...cccceccccccccccccccccceccseccecececes 7-166 
SSR-53 APC3.cceecccccccccccccccccccccccccscecceeecs 7-168 
SSR-54 APCE..cecccecccecccuccccccccucccecceecees wee 7-169 
SSR-55 FLC3 (CIL)...ccccecccccecccceeccceecceetees 7-172 
SSR-56 ALC3. cc ccccccccccccccccccccceccceccceees eee 7-173 
SSR-57 FMC3. cece ccecccccecccccccccccecececccseces 7-175 
SSR-58 MMC2..cccecccccccccccccccecccceccecceecscess 7-175 
SSR-59 MMC4.. cee cece cceecccccccsccseccceccecceeees 7-176 
SSR-60 AMC3..cecccccccccccecccccccececcseceecceees 7-177 
SSR-61 RD. ceccccceccccccccccscccccececeecceseess 7-177 
SSR-62 OLGRID. oc sees cece ccc ceecccccecceseccceeccees 7-178 
SSR-63 O16. ccc cccceccccccccceececcceccecenceseecees 7-178 
SSR-64 RIAL. cc cceccccccccccccccccccccsecceecceesees 7-180 
SSR-65 ALG. cece cee cccccccccccucccceccccescecccens 7-180 
SSR-66 MLE6B. ccc cece cece cece ccc cecccecceeccecceees 7-181 
SSR-70 ESSIBC DAL (CIL)....cccecceeccceccceecceeceeees 7-182 
SSR-71 FPRLCL cece cee cece ec cceccccccceecceccces 7-182b 
SSR-72 MPC] (CIL)...ccccecccscccccccecccecceess 7-182b 
SSR-73 MLEGB.. 2... cece cece ccc cee nc cccecccececees 7-183 
SSR-74 FD (CIL)... cece cece ccc ee cc cecceecceeceee 7-183 
SSR-75 OL3BBR15...cccecccecccescccecccceccecceecs 7-184 
SSR-80 ESS2CA DA2 (CIL)...ccccccccceeccccececceecceees 7-186 
SSR-81 FPRLC2. oc ee ccc ec cececcceccccccsecceecees 7-188 
SSR-82 MPC2 (CIL)....ccceccccccceccccccceccees 2 7-188 
SSR-83 FD (CIL).c.ccceccceccceeccceccsccceccees 7-189 
SSR-84 5 7:5 7-190 
SSR-90 ESS3AB DA3 (CIL)......ccccceeccccccceecceeccees 7-191 
SSR-91 FPRLC3.. cece cece cece cceccccecceecceecees 7-192 
SSR-92 MPC3 (CIL)....cccecceccccccccecccccccees 7-193 
SSR-93 FD (CIL). ccc ec ceeccceecceccceecceecees 7-194 
SSR-94 O13. ccc cece cece ccc ccecccccceceeccecceees 7-195 
SSR-95 ML86B. occ cece cece cece nce ccccceccceeceees 7-185 
SSR-100 CNTLABL......cccccee cece cccecccceccsecccecceecs 7-196 
SSR-101 CNTLAB2.....ccceccccccccccccccccecccecccuceeees 7-200 
SSR-102 CNTLAB3.....ccccccccccccccccccccccecceceneccees 7-203 
SSR-103 CNTLBC1...... ccc cen c cece cccccccecccecccececees 7-205 
SSR-104 CNTLBC2...... ccc cece ccccccccccccccceccceeceees 7-209 
SSR-105 CNTLBC3......ccceecccccecccceccccccccecceeceees 7-214 
SSR-106 CNTLCAL.....cccc cece ccceccccccccecccecccecccees 7-217 
SSR-107 CNTLCA2......cceccccccceccccscccccceccccecccees 7-220 
SSR-108 CNTLCA3.....cceecceccccccccecccceccceeccees wees 7-224 
SSR-109 CONTROL BUS - PANEL WIRING MATRIX.........- eee 7-227| 
SSR-110 ACL... cc ccccc ccc ccccccccccceccccccctecccenccees 7-228 
SSR-1LLL ACL OA wc ccc cece cece cen c cece cceccceccceecceeces 7-231 
SSR-112 DB vvccccccccccccccccccccccceccsecsces veces 7-232 
SSR-113 BC viccccccccccncccccccccccccccsecceucecees 7-234 
SSR-114 EMCLo occ cece cece cece cc ccc cccscccecceecceecs 7-235 
SSR-115 MMCL. ws sccccccccccccccccccccceccceceecccees 7-235 
SSR-116 MMC3. occ ccc eccccecceccccccccceccceecseeecs 7-235 
SSR-117 AMCLi cscs ccc ccccccccecccccccecsceccceeceee 7-236 
SSR-120 AC2..ccccccccccccccccccccccccccccccucesceeccees 7-236 
SSR-121 AC2 OA ..cccecccccccccccccccccccecccccccceeces 7-240 
SSR-122 OB voc c cece cc ccc cece cccecccseccecccceeccees 7-242 
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EPS SSR-123 AC2 OC .... ccc cece cece cee c cee ccecceccceccceeecs 7-243 
SSR-124 FMC2.. cece cece ccc eccccecceececccceccseecs 7-244 
SSR-125 MMCL. vcs cccccecccccccccecccecccescccceeess 7-244 
SSR-126.  MMC2.... see cesecececeee pececcececccececes 7-244 
SSR-127 MMC3. ccc cee cece cece ccccceccccccsccccevcces 7-244 
SSR-128 MMC4.. ccc cece cee cceccccncccccecceccccescees 7-245 
SSR-129 AMC2... cc ccccceccccccccsecccccccsesecceuees 7-245 
SSR-130 ACB... .cccccceccccecccccccceesccevccesscccceses 7-246 
SSR-131 AC3 DA Lo. cece ccc ceeccecccen cece ceccceccceccces 7-249 
SSR-132 DB iccccccccccccccccccesccaucccssccceeecs - 7-251 
SSR-133 DC voccccccccscccceccccccecceccccsccscccees 7-252 
SSR-134 a 7-253 
SSR-135 MMC2...ccecccccccccceccesecceecccsscccceees 7-253 
SSR-136 MMC4.. ccc cc ccecccceeccceccccecccessceceees 7-254 
SSR-137 AMC3. . ccc ccccccccccccccccecccccccscscescwes 7-254 
SSR-140 ACL RCS/FMCL..... ccc cece ccc ec cesccnccceccceece 7-255 
SSR-141 AC2 RCS/FMC2..... ccc ccceeccceecccccccsecccceees 7-255 
SSR-142 AC3 RCS/FMC3......cccccceccccc cee cescccsscceees 7-255 
SSR-143 ACL POD/ACML......cccccceccccecccecccsecscceuss 7-256 
SSR-144 AC2 POD/ACM2......cccccecccccccccccccceeccccees 7-256 
SSR-145 AC3 POD/ACM3...... ccc ceeccccccceccccccscceeucs 7-256 
SSR-146 MNA/B POD/AMC1..........2eeceeee ab eeeeccccceeees 7-257 
SSR-147 MNA/C POD/AMC2......ccccccccceeccccccccsceccees 7-257 
SSR-148 MNA/A POD/AMC3.....cccccccccccccccccccccccecees 7-257 
SSR-150 ALTERNATE PRIMARY PAYLOAD PWR.........-seeeeeee 7-258 
SSR-200 AC POWER TRANSFER CABLE.........sceeeccccceeecs 7-259 

Bo GNC eee ec cece cece cece ccc ecccncceccceccccucececcecceees 8-1 

8.1 IMU 
B. la RM DLMA IMU... .... ccc cece ccc cece cece cece cceccceeeecs 8-4 
B.lb RM FAIL IMU! ... ccc. c ccc ccc cc cee cece ccccceeccceecs 8-5 
B.lc 'IMU BITE/T 1(2,3)'....ccceecccccccccceccceccceecces 8-5 

8.2 CNTLR 
B.2a  'RHC L(R,A)'......cccceccees cece Le ceceeccccecceees 8-8 
B.2b 'SBIC/THC L(R,A)'.. ccc cceeccesccecccecccceccceccces 8-9 

8.3 STAR_TRKR 
B.3a STAR TRKR BITE...... ccc ccc cc cccce ccc ccccvecccccecs 8-12 
8.3b  -Y(-Z) TRACKER FAILS TO ACQUIRE STAR............200- 8-14 

8.4 COAS 
8.4a COAS FAIL... .. ccc cee cece ccc ccccnccccccccccecccecces 8-16 

8.5 ADI 
8.5a OFF FLAG, ALL RATE POINTERS & ERROR NEEDLES 

OUT-OF-VIEW, VALID IMU DATA..........cecccccccccees 8-18 
8.5b OFF FLAG, VALID IMU DATA..........cccccccccscccceeee 8-18 
8.5c RATE POINTER OR ERROR NEEDLE OUT-OF-VIEW, VALID 

IMU DATA... .cccccccecccccccccccccccccccccsscccseces 8-19 

GNC_FRP 
GNC FRP-1 IMU REFERENCE RECOVERY AFTER GNC GPCS IPL'D..... 8-20 

FRP-2 RECOVERY... ccceeccccccccsccccccecs 8-21 
FRP-3 IMU RECOVERY WITH AT LEAST ONE IMU AS GOOD 

REFERENCE... ..ccccccccccscccccccecccccccccccces 8-22 
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GNC _SSR 
GNC SSR-1 ACTIVATE IMU(S)......ceeccceccsecccccccccceeccss 8-24 

SSR-2 MATRIX (STAR) ALIGN USING COAS STAR DATA........ 8-24 

  

SSR-3 ,ALIGN USING STR TRKR STAR DATA.......-.-. 8-26 
SSR-4 GPC READ/WRITE FOR MASKING IMU BITE............. 8-27 
SSR-5 IMU CALIBRATION TERMS........ 8-29 
SSR-6 BFS GPC READ/WRITE TO SUBSTITUTE FOURTH RGA, AA, 

OR POSITION FEEDBACK ....... cecccwccccccccccces 8-32 
SSR-7 GRAVITY GRADIENT FREE DRIFT, OPS 3.............. 8-33 
SSR-8 POSITION OMS THROUGH CG...... occ ccccccccccsccces 8-35 

9  MECH.........e00e. cece cece cece cc ccc ccccccseccccscscescess Il 

RADIATOR POWER CONFIGURATION. .......cceceeee rr: 4 
PLBD CLOSING TABLE......... eee wecenne cece ccc eee cccces cose 9-3 

9.1 PLB DOORS 
9.1a  OP/CL NOT BLANK AFTER SEQ INITIATION....... eee ceceee 9-4 
9.1b PL BAY DOOR tb NOT bp DURING PLBD SEQ............... 9-4 
9.1c 'PBD SW' INDICATES STOP. ...... cc cece c ec ccc cc cccccce 9-5 
9.1ld '?' DISPLAYED IN OP/CL COLUMN. ......cccesccccccceces 9-6 
9.le PBD SEQ FAIL............ occ cece ences ccc ec ccc ceccces 9-7 
9.1f BOTH LATCH CL OR BOTH DOOR CL MICROSWITCHES = 1 

AFTER OP COMMAND... ...cccccnccccccccccccccesccscces 9-9 
9.1g BOTH LATCH OP OR BOTH DOOR OP MICROSWITCHES = 1 

AFTER CL COMMAND. 2... cc ccc ccc ccc ccc cccencccccccees 9-10 
9.1h LATCH GANG DOES NOT OP IN SINGLE MOTOR TIME... 00.0 9-11 
9.1i CL IN SINGLE MOTOR TIME......... 9-12 
9.1j DOOR DOES NOT OP TO AT LEAST ONE MICROSWITCH 

OPEN-INDICATOR......... cece cece ccccesccces eeceees 9-13 
9.1k DOOR DOES NOT CL... ccc cece wee w cece ceccccccccesee 9-14 
9.11 PLBD OUT OF CONFIG........ cc ccc ccc cece ccc eces coesese 9-15 

9.2 RADIATOR 
9.2a STBD RAD LAT tb NOT bp........cccccceces cece eeee eoee 9-16 
9.2b th NOT bp... ccc cc cccccecccccccccceccccecs 9-18 
9.2c LAT tb NOT LAT OR REL IN 50 SEC............ 9-19 
9.2d tb NOT DPY OR STO IN 40 SEC............000. 9-21 
9.2e PORT RAD LAT tbh NOT bp... . ccc ccc cecccceccnccscees 9-23 
9.2f tH NOT Dp... ccc rec ccc wc cc ccc cecccnccccees 9-25 
9.29 LAT tb NOT LAT OR REL IN 50 SEC............ 9-26 
9.2h tb NOT DPY OR STO IN 40 SEC........ ec eeeee 9-28 

9.3 ET UMB DOORS 
9.3a CTRLINE LAT tb NOT STO........ cc cece wc we eee cece eens 9-30 
9.3b DRIVE th NOT CL... ccc cece ccc cece reece cee cces 9-31 
9.3c UPLOCK LAT tb NOT LAT............. cece cc ec ccc cecees 9-32 

9.4 PL_RETEN 
9.4a PL RETEN RDY 1(2,3,4,5) tb NOT bp........cceeccceeee 9-34 
9.4b NOT gray......csceceseces 9-35 
9.4c LAT 1(2,3,4,5) tb NOT REL(LAT) 

AFTER 30 SEC... ccc ewe eee cece ec ec cece 9-36 

9.5 KU_ANT 
9.5a KU ANT tb NOT DPY IN 46 SEC............. cece cececes 9-38 
9.5b NOT STO IN 46 SEC......... eee ces eccccees - 9-39 
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MECH SSR 
MECH SSR-1 PORT/STBD RAD OPS eeovesce eoeecoeereeereeeenesenece 9-42 

SSR-2 CL PORT PLBD......c.cececcccccecs eccccccccccces 9-43 
SSR-3 SIMULTANEOUS PLBD CL...... occ c ccc eccceccccceces 9-44 
SSR-4 PLBD CHECKOUT AFTER MDM CHANGEOUT.......eeeee- 9-48 
SSR-5 CONTINGENCY KU-BD ANT DIRECT STOW (CIL)....... 9-49 
SSR-6 PLBD CL MICROSWITCH FAILURE WORKAROUND......... 9-50 

  

  

  
  

  

  

  

  

SSR-7 KU-BAND ANTENNA DPY/STO MICRO/SW FAILURE....... 9-51 

10 RCS... cece ccc cece ec cee cccc ces cccccccecceccccecccucceescees 10-1 

RCS SCHEMATIC.......ccssccceesceee seccccccccccccccccccscccsceess 10-3 

10.1 RCS_JET/DLMA/PWR 
11.11 RCS JET FAIL (ON).........000- ce cccccccccceccecccecs 10-4 
1.21 FAIL (LEAK).......000e- ce cccccceccceees sesee 10-4 
11.3 | FAIL (OFF)...cccseeccsecccssece seccecccceees 10-4 
l1.4 | LEAK ISOL......ccesceeee se cceccsccccees eecececes 10-4 
1.5 | TK LOW (FU OR OX)..... se ccesccees se cencccecceecs 10-6 
[1.6 | HIGH (FU OR OX)...ccccccecccccccccccccccscces 10-6 
1.71 I'CNECT: L OMS TO RCS (CIL).......ccsccccccsccccees 10-6 
(1.8 | R OMS TO RCS (CIL)..... ceccceccccccccccees 10-6 
11.9 | RCS SECURE (FWD,AFT)....... Le cceccccccccccccccccces 10-7 
11.101 XFEED: R RCS TO L RCS......... ve cecccccccccccccccees 10-7 
lT.111 L RCS TO R RCS. .... ccc ccc cceecccceeccceeccees 10-7 
(1.121 XFEED RETURN: RCS.......0- Le ceeccecccceccseccecccece 10-7 

1.13) I'CNECT TK SWITCH: FROM L TO R OMS FEED............. 10-8 
(1.141 FROM R TO L OMS FEED...........6. 10-8 
[1.151 I'CNECT RETURN (OPS 2,3)......cccececcccccecces eee 10-8 
(1.16! RCS RM LOSS...... ccc cccecccecccccceees cecceccceeces 10-9 
11.171 RM DLMA MANF......ccccccccccccccccccccccccccccecs ... 10-9 

10.1a L(R,F) RCS (L,U,0,R,A,F) JET, F(L,R) RCS TK P, 
F(L,R) RCS LEAK... .. scccccccecaccsccccccccececcees 10-10 

10.1b ALL JETS DES ON ANY ONE MANF.........cccccecccescces 10-16 
10.1c ‘RM DLMA MANF!........cccccecceccccccccvccccccnccscs 10-17 
10.1d RCS PWR FAIL... .. ccc cece cece ccc ccecccccceeccesccees 10-18 
10.1e JET SELF-TEST FAIL...... bececeees se ceccccecceees 10-19 

10.2 RCS He P ABNORMAL 
10.2a 'F(L,R) RCS He P!... cece ccc cece ccc c cee ccenccees 10-20 
10.2b RCS He P METER ABNORMAL..........0.- ve cccccecccecces 10-21 
10.2c He P ABNORMAL ON CRT......cccccceccccccccceccccesccs 10-22 

10.3 RCS _VLV_MISCOMP 
10.3a RCS VLV th - Dp.....cccccccccccccccccccccccecceesccs 10-24 
10.3b tb & SW POSITION DISAGREE........cccsecccees 10-27 

10.4 RCS _PRPLT THERM/SYS 
10.4a ‘S89 PRPLT THRM RCS'........ cece ec ccce cece cc ceeeecs 10-28 
10.4b 'RCS SYSTEM F(L,R)!...ccccccccceccccccccccevcceecccs 10-29 

RCS SSR 
RCS SSR-1 RCS MIXED XFEED MEM READ/WRITE........seseceeees 10-32 

SSR-2 HOT FIRE RCS.....cccecceeccccccccccccccsccescces 10-34 
SSR-3 AFT RCS MANF/LEG PRESS, READ /WRITE secenccecces .. 10-37 
SSR-4 STAGED MANF REPRESS......ccecccccccccccecccerces 10-39 
SSR-5 LEAKING He RCS PRPLT/He BURN........ se ceeecceecs 10-40 
SSR-6 RCS DRIVER TEST. ....ccceccceccccccscccccceeesces 10-45 
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11 OMS... ceecceee aenenvee @enveeveece SCHOHSHOCHSHSESSESHHHSSHEHEHOHSHHHOEEEE 11-1 

  

    

  

        

  

  

  

  

  

      

  

BFS FSM INDEX....... cece cccccccccccccccccccccccccccssscsscccesse 11-2 | 

11.1 L(R) OMS - — 
[1.1 | OMS N2 TK PRESS LOW OR DECR............. cececcceccese L1-4 
11.2 | REG PRESS LOW........... eecccccsccccesecscese L1-4 
11.3 | HIGH... cccccceccccccccces coscceeee 11-4 
11.4 | TK P (FU AND OX) HIGH..........ccccccccccccceeee LI-4 
11.5 | FU(OX) LOW. ... ccc cece ccc ccc cc cccccee eoeeees 11-4 | 
11.6 | He TK LOW.........20. oesecceces eos ecececcsces --. 11-6 
11.7 | SECURE... 2. eeecece ees ccceseccece osecceses eoeeee 11-6 
11.8 | XFEED: R OMS to L OMS......... eoceccccccccccscsesces 11-6 
11.9 | L OMS to R OMS......... occ ce cece ec ccccccccces 11-6 
11.101 XFEED RETURN: OMS..........6. ee cecccces ee acccccccces 11-6 
{1.111 LEAKING OMS PRPLT/He BURN. oc eeccccccccces occ cescccces 11-6 
11.121 He AV TABLE.........eeeees cocccesecceses L1-7 

AVX vS ORB ALT ...cccccccncccccccccecs ce cesececces -- 11-8 
ll.la L(R) OMS TK P............000- ee ccceceee ee ac ecesecces 11-9 

11.2 OMS P_ ABNORMAL 
11.2a RCS/OMS FU/OX METER < 234 OR > 284.......cceccccece 11-16 
11.2b OMS He TK METER < 1500 psia ..........cscwceccce eee. 11-16 
11.2c N2 TK METER < 1200 psia ......ccsccccccccccccces 11-17 
11.2d L(R) OMS PC METER........ ee cececccees occ cccccscccces 11-17 

11.3 OMS SW/VLV_MISCOMP 
11.34 OMS VLV tbh - Dp... ccc ccc ccc cc cnc cc ccccccvccecees 11-18 
11.3b tb & sw POSITION DISAGREE......... ee ecececes 11-20 

11.5 OMS PRPLT THERMAL 
11.5a ‘S89 PRPLT THERM OMS' - PRPLT THERM OMS............. 11-22 
11.5b (see Note B) ~ THERM PRPLT..... eecscsesecee L1L-23 
11.5c 'S89 PRPLT THERM POD' - PRPLT THERM POD..... oesecces 11-24 

OMS SSR 
OMS SSR-1 MIXED XFD: OMS PRPLT FAILURE........... eeseceeee 11-26 

12 MPS......cccceeees eee ccsccccccce occ c cece cccccccccce eosesee 12-1 

12.1 MPS 
11.11 MPS C/W.....6- ees eecesees eee c cece cc cccccccccccs eosee 12-4 

12.1la MPS...... cnc osene sete ewe sce ce nese ececcccsccsceecees 12-5 

13 PDRS..... ee ecccescees ec ecccescces eee cceccceccccce eosesesee 13-1 

13.1 RMS _C/W 
13.la C/W LT(S) ON, BUT RMS MSTR ALARM LT/TONE OFF....... -. 13-4 
13.1lb MULTIPLE C/W LTS AND PDRS MSGS........... oa cecsccnes - 13-5 
13.1c C/W MCIU LT ~ S96 PDRS MCIU ICF (MCPC, MADC) ec cecesces 13-6 
13.1d C/W ABE LT - S96 PDRS ABE COMM (JPC1,JPC2,SY,SP, 

EP WP WY WR)... ccc ccc cece cc ccccccce eseccwcccees ee. 13-7 
13.le C/W CONTR ERR LT - 596. PDRS CNTL SY 

(SP, EP WP WY WR)... ccc ccc cece ccc ceee ecesccsescoeese 13-10 
13.1f C/W GPC DATA i eee cece cc eccccsecececs - 13-13 
13.1g CHECK CRT LT... cc cece ccc cece ccc cece cc ccesecesces - 13-14 
13.1h LT - S96 PORS CKCRT SY (SP, EP, WP, 

WY WR)... ce seccccccccce eesesesess 13-15 
13.1 - $96 PDRS CKCKT D....... seseseseses 13-18 

NOTE B 
Refer to BFS FSM INDEX for msg 
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$96 PDRS CKCKT EE......... eeecece 
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13.1j C/W CHECK CRT LT - 13-19 
13.1k - S96 PDRS CKCKT.........cccceecees 13-22 
13.11 - PDRS CKCRT HC........00- seceesees 13-23 
13.1m - PORS SLIP SY (SP,EP,WP,WY,WR, 

ALL). cece ccccecccceccceccesces .. 13-24 
13.1n- - $94 PDRS WR R......... secsecceees 13-25 
13.10 RELEASE LT - PDRS REL........ ee ececesccces eee 13-26 
13.1p DERIGIDIZE LT - PDRS DERIG.......... se ccececeecs 13-27 
13.14 PORT TEMP LT - PDRS TEMP PORT........cccceeeee . 13-29 
13.1r MSTR ALARM ON, BUT ALL C/W LTS OFF........... seceees 13-31 

13.2 RMS D&C 
13.2a BRAKES - ON, BUT BRAKES tb - OFF....... ve ccecees eee 13-32 
13.2b - OFF, BUT BRAKES tb - ON....... seccesceceees 13-33 
13.2c SAFING - AUTO, BUT SAFING tb - bp.........seceeeeece 13-34 
13.2d RESERVED. ......ccccccecccccsccccccccccesccecccees not used 
13.2e SM 94 I/O OFF, AND ALL RMS C/W LTS OFF............. 13-35 
13.2f SELECTED MODE ANNUN - OFF........cccccescccecceceece 13-36 
13.2g SHLDR BRACE REL tb - bp AFTER CMD.........cececeeeee 13-39 

13.3 END EFFECTOR 
13.3a €E FAILS TO CAPTURE/RIGIDIZE IN AUTO...... cecceeeeee 13-40 
13.3b RELEASE/DERIGIDIZE IN AUTO............-. 13-44 
13.3c CAPTURE IN EE MODE - MAN (EE C/O ONLY).. 13-51 
13.3d EE FAILS TO RIGIDIZE IN EE MODE - MAN (EE CHECKOUT 

a 13-52 
13.3e EE FAILS TO RELEASE IN EE MODE - MAN............00- 13-54 
13.3 DERIGIDIZE/EXTEND IN MANUAL...........-. 13-56 
13.39 tb ABNORMAL WHILE NO EE COMMANDS (EE MODE - 

AUTO OR MAN)......cccccccccccccccccccceccccceccs 13-59 
13.3h tb ABNORMAL WHILE EE MODE OFF.............000000- 13-62 

13.4 RMS OPS 
13.4a ARM RESPONSE ABNORMAL IN MANUAL MODES........:...... 13-64 
13.4b AUTO MODES.........cc.eee0e 13-66 
13.4c JOINT RESPONSE ABNORMAL IN SINGLE MODE.:..........2. 13-68 
13.4d DIRECT MODE.............. 13-71 

13.5 MPM/MRL | 
13.5a MPM DPY - tb NOT DPY, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME.......cccceccceccceccccace 13-74 
13.5b MPM STO - tb NOT STO, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME. .......cccceccccccccccccee 13-76 
13.5¢ MRL REL - th NOT REL, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME.......ccccccesscccccsccces 13-78 
13.5d MRL LAT - tb NOT LAT, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME.......cccccccccccccncccece 13-80 
13.5e PORT RMS R-F-L tb - bp WHEN CRADLED..............00- 13-82 
13.5f - gray WHEN UNCRADLED............. 13-82 

PDRS SSR 
PORS SSR-1 MPM MTR INHIBIT DISABLE..........cececeecccee .. 13-84 

SSR-2 RMS JOINT FAILED PAD............00. sesececes ve. 13-85 
SSR-3 BACKDRIVE TECHNIQUE - JOINT FREE............... 13-86 
SSR-4 RMS IFM D&C KIT........ ce cones ee ccccccccecccces 13-94 
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BFS FSM INDEX. ...... cece ceeceee oe eccccccccce cteccccccccceccecces 1-2 | 

1.1. APU 
APU/HYD SCHEMATIC........ eecccecs ce vccccccccccccccees 1-3 

1.1] 'S86 FUEL TK VLV APU’ - APU FUEL TK VLV T............. 1-4 
l.1la ‘S86 APU/HYD APU' - APU FUEL QTY ¥, 

APU FUEL TK TH¥.....ccecccees 1-5 
1.1b ‘S86 APU/HYD APU’ 

APU OIL OUT T+, 'S86 APU TEMP 1(2,3) 
APU OIL Tt¥.ccccccccececceces 1-6 

1.lc 'S86 APU/HYD APU GBX P v...ccccccccceceececcces 1-7 
L.1ld 'S88 THERMAL APU! - TK SURF T ¥, TK HIRT +4, 

FEED LN T +4, PUMP INT 44, 
PUMP OUT T +4, PUMP BYP LN 
T *¥, H20 LN PRI T 44, H20 LN 
SEC T #4, H20 LN INJ T 44.... 1-8 

  

  

l.le - FU PUMP DRN LN-T1(T2) ++, 
FU TEST LN T1(T2) t¥......... 1-9 

1.1f 'S86 APU/HYD APU' - GG BED T ¥4+, INIT ¥ 
(BFS ONLY)............... «ee. 1-10 

l.1g - FU PUMP T +, PUMP VLV T #..... 1-12 
1.ih (see Note A) - FUEL TK VLV T 44......cce00e -- 1-13 | 

1.2 HYD 
1 "S86 APU/HYD HYD' - HYD ACCUM (RSVR) P LOW (CIL)...... 1-14 

1.2a (see Note A) = - ACCUM P¥....... cece eee e cence -- 1-15 | 
1.2b ‘S86 APU/HYD HYD' - HYD RSVR QTY 44.......cccceccs eoes 1-17 
1.2c - HYD RSVR T #4... cece ccc cenne eoeee 1-19 
1.2d 'S86 APU/HYD W/B' - W/B N2 P ¥, W/B H20 QTY ¥, 

W/B REG P t¥.... ccc cece eee ewes 1-20 
1.2e - W/B BLR T Ht... cc ccc ewe cee cc enee 1-21 
1.2f - W/B TK T vince ccc ccc cc cc cccccccee 1-22 

1.3 THERMAL HYD 
11.1] "S87 THERMAL HYD' - HYD CIRC PUMP (PRESS LOW)........ 1-24 

1.3a (see Note A) PUMP P + ....ccceecsces 1-25 | 
1.3b ‘S87 THERMAL HYD' - HYD CIRC PUMP P +.............. -. 1-27 
1.3c ‘CIRC PUMP’ - CIRC PUMP... ... ccc ccc ccc wees 1-28 
1.3d ‘S87 THERMAL HYD' - HYD HX OUT T ¥............. veceee 1-29 
1.3e 'S87 THERMAL CNTL' - LINE TEMPS: ELEVON, RD/SB, 

BDY FLP t¥...... ccc cc ccc cece v eee 1-30 
1.3f - LINE TEMPS: BRAKE, NLG, LMG, 

RMG t¥.....0.00. occ ences cerovece 1-31 

APU/HYD SSR 
SSR-1 CIRC PUMP PRESS XDCR FAILURE WORKAROUND.........eeee0- 1-34 
SSR-2 SIMULTANEOUS CIRC PUMP ON/GPC OPERATION........eeseeee 1-34 
SSR-3 CIRC PUMP XDCR FAILURE WORKAROUND..........ccccceccece 1-35 
SSR-4 APU FU TK P XDCR FAILURE WORKAROUND........... oeeeee -- 1-37 
SSR-5 APU FUEL LEAK (NONISOLATABLE) (CIL)......... cece eees 1-38 

The following Fault Msgs have no corresponding MAL procedures in this 
book: S86 HYD PRESS 1(2,3) 

NOTE_A 
THE IDENTIFIED MAL REPRESENTS A SUPPORT PROCEDURE THAT IS ENTERED FROM 
OTHER PROCEDURES OR ON MCC CALL 
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A
P
U
/
H
Y
D
 

BFS FSM_INDEX 

1.1 APU 
11.1) "SM2 FUEL TK VLV APU’ 

1.la 'SM2 APU/HYD 1(2,3)' 

  

      

1.1b 'SM2 APU TEMP 1(2,3)' 

1.1 'SMO APU/HYD APU' 

1.2 HYD 
f.1] 'SM2 HYD ACCUM P 1(2,3)' 
~~ 1.2b  'SM2 HYD QTY 1(2,3)' 

1.2c 'SM2 HYD RSVR T 1(2,3)' 
1.2d 'SM2 W/B QTY 1(2,3)' 

~ APU FUEL“TK VLV T......---. 1-4 
APU FUEL QTY +, APU FUEL 
TK P 44....00. bevscccccees 1-5 

APU OIL OUT T +4, APU OIL 
T tho cccceeeeee sevceceeeee 1-6 

GG BED T +4, INJ T + (BFS 
ONLY) .cccceecccccccccceces 1-10 

HYD ACCUM PRESS LOW (CIL).. 1-14 
HYD RSVR QTY t¥...ccceeeeee 1-17 
HYD RSVR T 4¥....ccceceeee . 1-19 
W/B N2 P, W/B H20 QTY+, 
W/B REG PH¥..... cece eene 1-20 

The following Fault Msgs have no corresponding MAL procedures in this 
SMO THRM HYD 
SM2 HYD PRESS 1(2,3) 

book: SM2 APU SPD HI 1(2,3) 
SM2 APU SPD LO 1(2,3) 

1-2 
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APU FUEL PLIMP/ 
VLV COOL A 4 

APU CNTLR PWRe——   

  

  

  

    

  

  

  
  

  

      
  

      

  

    
  

  
  

  

      

    
  

  

      
  

  

  

  

    

    
  

      

  
  

  

  

  
  

  

  

  

    

  

      

  
  

        

  

  
    

    

  
  

  

  
  

  

  
  

  

    
  

  

TB GRAY INDICATES» 
"GG T > 190°F auten cht oN x (COMP) 

ap 
tu Te vLvs, OP SPEED SEL & GEAR BOX I/F WITH 

CNTL START & . FUEL PUMP 

HYD MN PUMP P - LOW APU APO OIL PUMP 
WB OK WHEN® ROY TO CNTLR OvERSbEED HYD PUMP 

CNTLR ACB) ~- ENA suaRT 
VENT T > 130°F 
GN2 VLV - OP INJ COOLING APU 
HYD BYP VLV - BYP UNDERSPEED) 

i (TPA ren Gn) 

HYD MAIN PUMP 
GAS GEN | TURBINE | GEAR 80x $000 

PSIAl 

H? BOILER N2 SUPPLY 
Pa 

le? BOILER CNTLR PWR/HTR | APU TEMP { 

Pt BOILER CNTLR 
bd 

EXH . 
=—_ * 

I I L___... 
ba 

| 
i iL i i 

- 

GN2 i BYP 

Q' VLV FREON 
i . RSVR y _- Lt >105°F HX be 

P 5b SSS ' . _— | 

a) a . be 
moe N Ren y rn 

xox wl Xx x CIRC 
| . N bd PUMP] be 

a” N 
A) ok t N i = 2500407 400 

F N PSIA PSIAE bd 

| wl 
. 

0 +f 4 ; a*s www 
x 

= a wo 

H20 (COMP) be nx m NM be 

1 | Bq 

x x - x ml ‘ PY 

t T | | bg _ P ms _ a 

Lewae! ’ ’ 
- 

1 .| 
pe 

bd PRIORITY VLV 

. * a CLOSES AT 2600 PSIA 
_ 4 x A 4 

WB ON AT Le PI HYD PRESS 

>2sovr_  # free ' 

Gy besmemamad PS ‘ 

1S0L 
VLVS 

- 

BRAKES ELEV 

ssme | |g RUODER 

VENT T r er une} [ies Pets? sro BRK 

=~ BYP VLV 
=Ml>-~ <190°F t ' 

~~ DATE 04/ 7/87 
ALL YEH 
2206. ARTES 
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APU/HYD 

  

SM 
ALERT 

      

  

S86FUTK LJ 
VLV APU 

    

(BFS) 
  

SM2 FU TK 
VLV APU       

If: 
APU 1(2,3) FUEL 

TK VLV T A(8) 
< 45 deg F 
> 160 deg F 

Nominal Config: 
(A12) 
APU HTR TK/FU 

LINE/H20 SYS 
1A(2A,3A) - AUTO 
(OFF) 

18(28,38) - OFF 
(AUTO) 

(R2) 
APU OPERATE 
1(2,3) - OFF 

APU FUEL TK VLV 
1(2,3)-CL 

cb APU FU TK VLV 
ENA 1A(2A,3A) - cl 

18(28,38) - ct 

  

1.1 APU 

© 

  

  

. SM 86 APU/HYD 

APU FUEL TK VLVT 
(TEMP > 160 deg) 

1. “APU FUEL TK VLV - CL (pn R2) 
2. Affcb APU FU TK VLV ENA A(B) - op 

If temp still rising: 
3. Aff APUHTR TK/FU LINE/H20 SYS A- OFF (AUTO) 
4. Aff APU HTR TK/FU LINE/H20 SYS B- AUTO (OFF) 
5. Goto MAL, APU/HYD, 1.1h   
  

    

AH/1 1/001 05/03/88 MAUALL/GEN 
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APU/HYD 

  

SM 
ALERT       

  

$86 APU/HYD 
APU       

\f: 
APU 1(2,3) FUEL 
QTY < 50% or 
APU 1 (2,3) FUEL 
TKP 
< 110 psia 
> 350 psia 

(BFS) 
  

SM2 APU 1(2,3) [7 

      

if: 
APU 1(2,3) FUEL 
QTY < 20% 

Nominal Config: 
( 
APU OPERATE 
1(2,3) - OFF 

APU FUEL TK VLV 
1(2,3)-CL 

1.1a APU FUEL QTY + 
APU FUEL TK P ++ 

  

  

  

    
  

  

              
  

  

SM 86 APU/HYD 

@ Match indications in chart to determine failure 

(F8) (CRT) | (CRT) | (CRT) FAILURE 
APUFUEL | APU APU APU 
PRESS ind- |FUTK | FU FUEL 
psia Pnl F P psia |OUTP | QTY% 
Meter psia 

$00 ‘e | >140 | 100) J xDCR SHIFT ere 

ry, oR Q) APU FU TKP 
500 (H) FAILURE 2) xocr Fait 

URE WORK- 

<110 '¥, decr ‘4’ PHyorazine | AROUND 
and and and | ORN2 APUMYD 
decr ¢ decr | LEAKING ecr ecr = oa 

APU FUEL 

9 o(L) 0 0 |n2teakeD | LEAK 
OUT 

-50, s0¥ 0 ~O0 [HYDRAZINE 
steady LEAKED 

ouT 

0 o(L) | > 140 ft) XDCR SHIFT Aer 
OR - APU FU TK P 
FAILURE @) XDCR FAIL- 

URE WORK- 
AROUND 

  

G) instr pwr must 
be ON for meter 
readout 

@) Puts qty com- 
putation in error. 
FU OUT P Xder may 
be substituted in 
fuel qty calculation 

  

“BAAl 4A) § 47a 

 



  

  

APU/HYD 1.1b APU OIL OUT T t+ 

  

      

  

  

  

  

  

  

      

  

              
    

    

  

          
      
  

  
        

    

    

APU OIL T #4 

, . Lower limit 
3M . : assumes APU not 

ALERT . ‘operating. Upper 

limit of 305/290 
G) degF is for APU 

1 | gperating. Proce- 
ure assumes APU @/ APU OIL OUT 

S86 APU/HYD TOIL T not operating 

APU . 

0 degf (L) or O1L 2] xocr sHIFT () if using SM 2, 
(BFS) OUT T 400/OIL T OR FAILURE OIL T is same as OIL 

4 500 (H) INT 

SM2 APU 1(2,3) [TT ———— G) 
tor’ ¥ Lower limit 

sensed in BFS only 

If: 
APU 1(2,3) OIL y Q) 
OUT T 

< 40 degF 3 | Compare 
> 305 degF APU OIL T with 

Ol OUT T 

G) Both decreasing > 4 | HTROR 
and < 45 degF THERMOSTAT 

FAILED OFF 
$86 fo Lt Both increasing > HTROR 

and > 80 degF THERMOSTAT 
FAILED ON 

 BACKUP.C/W: Differ by > 20 
LAR degF y            
  

  

  {F7) 6 | Select 
alternate htr 

     
  

  

          
                

71 xOcR SHIFT (A12) 
(F7) OR FAILURE @ APU HTR LUBE 

OIL LINE 1(2,3) - 
(BFS) B AUTO 

i (A AUTO) 
SM2 APU TEMP 

1(2,3) 

If: 
OIL T G) 
< 45 degF 
> 290 degF 

Nominal Config: 
(A12) 
APU HTR LUBE 
OIL LINE 1(2,3) - 
A AUTO(B AUTO) 

        

AH/1 1-003 07/07/88 ee) MAUALL/GEN 2
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APU/HYD 

  

      

  

  

1.1¢ GBX P + 

  

  

    

  

            

  

      

  

    

    

      

  

@ Assumes APU 

  
  

SM . not operatin 
ALERT 9 

Q) 2) use na) aru 
OPER -START/ORIDE 

$86 APU/HYD Li) for APU start 
APU 

SM 86 APU/HYD G) Delay start 
untiM= y due to 

If: @ Compare GBX P possible limited 
APU 1(2,3) GBX P with OIL OUT P APU lifetime. N2 
<3 psia viv from GBX N2 

Same value +5 | 2.) Both GBxP NOL 3 | Gaxr xocr | | Bottle opens to 
psia? and GG BEDT = FAILURE repress gearbox 

O(L)? before APU startup 
YES 

YES 
Vv 

QG) We] CAUTION 
| 4} GexNnzoR Do not start APU 
LUBE OIL LEAK for FCS 

CHECKOUT 

AH/1 1004 09/20/88 1-7 MAUALUGEN 3 
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APU/HYD 

  

SM 
ALERT 

      

© 

1.1d TK SURF T +, TK HTRT ++, 
FEED LN T #+,PUMP INT ++, 
PUMP OUT T ++,PUMP BYP LN T ¢t¥, 
H20 LN PRI T #4+,H20 LN SEC T +¥#, 
H20 LN INJ T ++ 

  

$88 THERMAL cn   

    APU 
  

If: 
| Any APU temp on 
APU/ENVIRON 
THERM display 
out-of-limits, 
refer to SM FDA 
THERMAL LIMITS 
TABLE 

Nominal Config: 
(A12) 
APU HTR GAS 
GEN/FUEL PUMP 
1,2,3 (three) - 
A AUTO(B AUTO) 
APU HTR TK/FU 
LINE/H20 SYS 
1A,2A,3A (three) - 

    

SM 88 APU/ENVIRON THERM 

  

Param(s) off-scale high (H) or 
tow (L) (refer to table below) 
  

  Param(s) out-of-limits 
high (4) or low (+)   
  

  y 

  

> | 2_| xpcr 
FAILURE 

      

  

3 } Switch to alternate ntr'thermostat ckt as reqd. Refer to table 
below for XDCR range, low and high limits, and switch reconfig 
    Temp returns within limits ?   
  

‘   

NO 

        

YES 

    

      

  

  

  

            
  

  

@ Msg available 
when SM operating 
only 

Q) Upper limit for 
maintaining Fuel 
Pump temp < 200 
degF utilizing APU 
Fuel Pump/Vlv cool- 
ing sys. If limit ex- 
ceeded, refer to 
APU/HYD 1.1g 

G) If subsequent 
failure occurs in 
remaining htr ckt, 
activate both A,B 
Htrs and consult 
MCC 

G) APU 2H20 LN 
PRI and SEC SM FDA 
iow limits are: 

PRI - £4 degF 
SEC - 42 degF 

G) Refers to Xdcr 
range and not FDA 
limit 

  

OFF(AUTO) 
18,2B,38 - AUTO 4 _| EXTREMELY 5_] HTRTHERM- 
Ry HOT/COLD ENVI- OSTAT CIRCUIT 

RONMENT OR FAILED ON/OFF 
APU CNTLR PWR XDCR SHIFT . 
1,2,3 (three) - 
OFF 
APU FUEL Q) 
PUMPAVLV 
fautoy) SM FDA THERMAL LIMITS TABLE 

XDCR | LOW | HIGH 
PARAM =| RANGE | LIMIT | LIMIT SWITCHES 

degF degF degF . 

FUELT (A12) 
TK SURF 0-160 | 45 - | APUHTRTK/FU 

LINE/H20/SYS 
TK HTR 0-160 | 45 140 1A(2A,3A) - AUTO(OFF) 
FEEDLN 0-250 | 45 120 18(2B,38) - OFF(AUTO) 
PUMP LN 0-250 | 45 120 

H20 LN PRI 0-160 | 38 110 | (-75 to. 175 SYS 3) G) 
sec | -75-175] 38 110 
INJ | -75-300| 38 110 | (190 SYS 2) 

PUMP OUT 0-400 | 50 202( 3 )| (A12) 
BYPLN | 0-400 | 60 180 “| APU HTR GAS GEN/FUEL 

PUMP 1(2,3) - 8 AUTO 
{A AUTO) 

AH/1 1100S 03.2388 1-8 MAL/ALUGEN 
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APU/HYD 

  

      

1.1e FU PUMP DRN LN T1(T2) ++ 
FU TEST LN T1(T2) ++ 

  

  

      

  

sM 
ALERT 

$88 THERMAL | 
APU > 

SM 88 APU/ 
if ENVIRON 

: THERM 
APU FUEL T PUMP 

DRN LN 1 1{2,3) 
< 45 degF 
> 95 degF 

APU FUEL T PUMP 
ORN LN 2 1(2,3) 

      

  

e/ alternate 
temp 
  

Alternate temp 
  

      

    

  

      

      

      

        

  

      

  

  

          

G) Because of 
Xdcr location, FU 
PUMP ORNLN T1 
and T2 may not be 
equal. Generally, 
T2 will be higher 
than T1, which is 
more evidenton 
SYS2 

SYS 2 upper 
limit is 195 degF 

  

< 45 degF : 
> 140 degF Seaman NOT 2 | xpcr FalL- 

or approaching URE OR SHIFT APU FUEL T TEST lower/ upper 
LN 1 1(2,3) limit ? 
< 40 degF 
> 90 degF YES 

APU FUEL T TEST 
LN 2 1(2,3) ‘ 
< 40 degF 3 | Select 

> 90 degF alternate htr 

. . (A12) 
ane Config: APU HTR TK/FU 
APU HTR TK/FU LINE/H20 SYS 
LINE/H20 SYS @ 1A(2A,3A) - OFF 
1A,2A4,3A (three) - (AUTO) 
AUTO(OFF) ® 18(28,38) - 
1B,28,38 (three) - AUTO(OFF) 
OFF(AUTO) 

Temp returns MX 4_} HTR/DRIVER 
within limits ? CKT FAILURE (ON 

OR OFF) 
\"° 

s_}] EXTREMELY 
HOT/COLD THER- 
MAL ENVIRON- 
MENT 

6 | Both temps NO} 7 
low ? Pryce 

\° 

8 _| Enable both 
htrs 

(A12) 
APU HTR TK/FU 
LINE/H20 SYS 
@ 1A(2A,3A) - 
AUTO 

@ 1B(28,3B) - 
AUTO 

AH/1.1/006 03/23/88 1-9 MAL/ALL/GEN 
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APU/HYD 

  

SM 
ALERT       

  

$86 APU/HYD 

      
If: 
APU 1(2,3) GG BED 
< 100 degF 
> 475 degF 

- (BFS) 
  

SMO THRM 

      

\f: 

APU 1(2,3) GG BED 
< 258 degF 

oriNs T 
< 258 degF 

Nominal Config: 
{A12) 

  

1.1f 

APU 7 

APU ] 

GGBEDT ++ 
INJ T + (BFS ONLY) 

| 9 
  

1 | Using SM 86 
APU/HYD 

display ?   

21 Both GG BED 
  

    

NO 

    
Ls J 

BFS SM SYS 
SUMM 2 

  

      

® Compare GG 

BED with INJ 

T and GBxX P = 0?     
3 | HTR PWROR 
DRIVER FAILURE       

NO 

  

a} GGsenr: @) 
  

0 degF (L) 
  

‘at 

  

"y’       

  

Orffer by > 50 
degF ? 
  

        

  

      

  

  

        
> 7] Select alter- 

nate htr if within 

  

5 XOCR SHIFT 
OR FAILURE       

            

  

      

  

  

        

    

        

G) Htr pwr also 
drives signal Condr 
for both Xders 

GQ) Failure of GG 
BED T XDCR will 
cause GG Htrs to 
remain ON. /MCC 
for possible htr 
management. 
If GG BED T XDCR 
fails or shifts below 
190 degF, APU 
START/ORIDE must 
be used for APU 
START 

@u GG Bed T 
falls below 190 deg 
F, APU 
START/ORIDE must 
be used for APU 
start 

  

  

    

APU HTR GAS 3 hes of Deorbit 
GEN/FUEL PUMP \"s 
1(2,3)-A AUTO (A12) 

(Ra) AUTO) @) @ APU HTR GAS 

“eo OR FAILURE ur PUMP 12 3)- 1(2,3) - OFF B AUTO 

(A AUTO) 
® Monitor for $ 

min 

Temp incr ? ves | HTR FAILURE 

NO 

G) 
10 | SIG COM- 

PARATOR 
FAILURE, HTR 

STUCK OFF 

11 | Immediate NOT 42 | Select ait htr 
APU start (At2) 
necessary ? @ APUHTR GAS 

GEN/FUEL 
YES PUMP 1(2,3)-B8 

AUTO (A AUTO) 
@ Monitor for 5 

3] Activate min 
injector cooling 
untilGG BED T Temp decr ? 
< 400 deg F 

NO YES 

(R2) 15 @ APU OPERATE 

1(2,3) - START 

ORIDE/RUN A 
14 j HTR FAILURE 

AH/1 1-007 03 23/88 1-10 MAL/ALL/GEN 
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APU/HYD 1.1f (Cont) 

  

y 

15 | Temp incr ? 
  

YES 

  
16 | siG COMPARA-   

  

NO 

y ©   
  
TOR FAILURE, HTR 
STUCK ON     

  

17.) XOCR SHIFT 
OR FAILURE 

      

[3] 

    
19] When GG 
BEDT < 400 
degF, terminate 
cooling and 
continue with 

APU start 

procedures 
  

(R2) 
© APU OPER 

1(2,3) - OFF       

  

KOXS)     
18 | Turn htr off 
  

  

(A12) 
© APU HTRGAS 
GEN/FUEL 
PUMP 1(2,3) - 
OFF     

  

G) Will receive 
*$86 APU/HYD APU’ 
msg (GBXP = 0 
when htr turned 
off) 

G) ¥ MCC for 
possible heater 
management 

G) Failure of GG 
BED T XDCR high 
will cause GG htrs to 
remain off. MCC can 
monitor GG INJ T 

    

AH/1 1/011 03/23/88 MAUALLU/GEN 
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APU/HYD 1.1g FU PMP T+ 
PUMP VLV T + 

G) Assumes FU 
SM Pump/lv cooling 

ALERT . intuse 

Do not start 
G) affected APU for 

FCS checkout 
586 APU/HYD 1] 

APU . 

SM 86 APU/HYD 

If: 
APU 1(2,3) FU FU PUMP T 
PMP T (PUMP VLV T) 

> 200 degF or 
PUMP VLV T 250 degF H 2 | XDCR SHIFT 
> 209 degF (450 degF) OR FAILURE 

‘he 

Nominal Config: 

(R2) 
APU OPER 

1(2,3) - OFF Vv 
APU CNTLR PWR 

1(2,3) - OFF 3 | Select alter- 

APU FUEL PUMP/ nate tank 
VLV COOL A(B) - 
AUTO (R2) 

@ APU FUEL 

PUMP VLV 

COOL B(A) - 

AUTO 

@ Monitor for 5 @ 
Temp decr ? NOT a | crocceo 5_| tfonly one 

NOZZLE OR APU in cooldown, 
YES BROKEN H20 terminate cooling 

LINE, LOSS OF 
q COOLING FOR (R2) 

THAT APU @ APU FUEL 
6 | COOLING PUMPAVLV 
SYSTEM FAILURE. COOL A(B) - OFF 

STAY ON ALT SYS 

AH/1.1/008 11/03/88 1-12 MAL/ALL/GEN 4 
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1.1h FUEL TK VLVT ++ 

  

  

  

  

      

  

  
  

  
  

      

  

        

    

      

      

  

  

  

  

  

  

    

  

    

  
  

    
  

  

        
  

    

      

  
  

    

        

              

APU/HYD 

ier @) ALERT . MCC has access 
to alternate XDCRs 

$86 FU.TK 1 | Ly 2 J XDCR | sta] Open aff cb @ 
VLV APU FAILURE Normal opera- 

5) SYS SUM 2 ir) APU FUTK tion of APU avail: 
BE ec able through other 

VLV APU @/ APU FUEL TK A(B) - op 
VLV T A(B): 
0 (L) 250 (H) 

if: Y 
APU 1(2,3) FUEL |_y| 4_| setect aiter- 

TK VLV T A(B) nate htr 
< 45 degF 
> 160 degF ae (A12) 

+ APU HTR TK/FU 
LINE/H20 SYS 

Nominal Config: ° onautoy 

Srukraneeu | Reems | * 180830, LINE/H20 SY$ N WARNING 
1A(2A,3A) - AUTO mcciteaccchataat T N XOCR SHIFT ‘emp returns s_] 
(OFF) in Apu FUEL TK within limits ? mb baa exreenety 

1B(2B,3B) - OFF VLV open and COLD THERMAL 
(AUTO) APU not operat- YES ENVIRONMENT 

(R2) ing for more than 
APU OPER 5 min from start 

1(2,3)- OFF of alarm, hazard- 
APU FUEL TK VLV Ous condition may THERMOSTAT 

1(2,3) -CL result including FAILURE 
cb APU FU TK VLV loss of APU/HYD 
ENA 1A(2A,3A) - cl system 

1B(2B8,3B) - cl 

ZA Open affcb 

(R2) 
®@ cb APU FU TK 11 

VLV ENA 1(2,3) 

A(B) - op q 

Temp stops NO! g | select alter- 
increasing ? nate htr 

YES (A12) 

APU HTR TK/FU 
y (2) [uNenzosys 

© 1A(2A,3A) - 
9 | APU FUEL TK OFF(AUTO) 

VLV FAILED OPEN © 18(2B,38) - 

AUTO(OFF) G) 

Temp returns jNO XDCR SHIFT 
within limits ? OR EXTREMELY 

HOT THERMAL 
{ves ENVIRONMENT 

1 | HTR/ 
THERMOSTAT 

FAILURE 

AH/1 1009 = 11/03/88 1-13 MAL/ALL/GEN 4 

HY
D 
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If: 
HYD 1(2,3) ACCUM 
P< 1930 psia 

Nominal Config: 
R2) 
HYD MN PUMP 
PRESS 1,2,3-NORM 
HYD CIRC PUMP 
1,2,3 - GPC(ON, OFF) 

(R4) 
HYO LG HYDISOL 
VLV 1 GPC (tb-CL) 
VLV 2,3 GPC 
(tb-OP or CL) 

(A12) 
HYD CIRC PUMP 
PWR1 -MNA 

2 -MNB 
3 -MNC 

    

  
  

          

tf APU started with | 

HYD ACCUM PRESS zero       

  

  

    
  

APU/HYD 1.2 HYD 

SM . , 
ALERT oy 

mI 
$86 APUIHYD HYD ACCUM {RSNR) PLOW 

Accu Me a5) 930) O SM 87 HYD THERMAL 

I 01023) ACCUM 1. HYD CIRC PUMP -ON SM 66 APUMYD 
ye (23) cc If aff HYD CIRC PUMP PRESS > 100; 

| or: P 2. Goto MAL, APUHYD, 1.2a[1 ] >> 
HYD 1(2,3) RSVR 
P< 45 psia if aff HYD CIRC PUMP PRESS < 100: 

3. HYOCIRC PUMP PWR - ait position (pnt A12) 
4. Goto MAL, APU/HYD, 1.2a{8 | >> 

$M2 HYD ae CAUTION 

P1(2,3) FT 
Pump may be damaged   
  

@) ACCUM P = 
40 x RSVR P. FOA 
alarmfor RSVR P is 
at 45 psia, equiv- 
alent to an ACCUM 
P of 1800 psia 

Q) cite Pump 
Control software is 
designed to auto- 
matically turn Circ 
Pump on when 
accumulator 
pressure falls below 
1960 psi. If Circ 
Pump SW wasin 
GPC and pump did 
not come on, 
possible GPC 
command path 
faiture 

  
  

AH/1.2/001 07/13/88 MAL/ALUGEN 1 
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APU/HYD 

  

SM 
ALERT 

      

  

HYD 

      

If: 
HYD 1(2,3) ACCUM 
P < 1930 psia 

and/or: 
HYD 1(2,3) RSVR 

“ P< 45 psia 

  

SM2 HYD 
ACCUM 
P 1(2,3) 

      

If: 
HYD 1(2,3) ACCUM 
P < 1930 psia 

Nomina! Config: 

(R2) 
HYD MN PUMP 

PRESS (three) - 
NORM (LO) 

HYD CIRC PUMP 
(three) - GPC 
(ON, OFF) 

{R4) 
HYD LGHYDISOL 
VLV 1-GPC 

(tb-CL) 
VLV 2,3 - GPC 
(tb-OP or CL) 

(A12) 
HYD CIRC PUMP 
PWR1-MNA 

2-MNB 
3-MNC 

  

[2] 

  

y O@ 
    

S86 APU/HYD [+4 

  

(R2) 
@/ HYD CIRC 

PUMP 1(2,3) - 
ON 
  

SM 86 APU/HYD     

1.2a RSVRP+, ACCUMP+ 

  

  

  

  

  

        

q 

2 | Match the indications to determine the 

failure 

ACCUM RSVR RSVR 

Pp P QTY FAILURE 
psia psia G) % 

POSSIBLE @) 
> 2000 >50 steady J ACCUMN2 

OR INTERNAL L 
HYD LEAK ; 

> 2500 > 60 G) F 

or or decr HK LUID 

decr decr 

RSVR P 
> 2500 ‘¥' steady | XDUCER pf 3 | 

FAILURE 

ACCUM N2 
Y > 60 steady J LEAK OR 

ACCUM 
P XDUCER 
FAILURE       

  

| 3 | affected Cire 

Pump - OFF 
  

(R2) 
@ HYD CIRC PUMP 

1(2,3) - OFF       

    ‘ 
is | Conclu- 

sion from 2 
  

HYD FLUID LEAK 
  

RSVR P XDUCER   

  ® 
  

q 

4 | Leave Pu 

ON   
mp 

  
  

—> 1.2b[ 4] 

    FAILED 
  

reqd   
—P_6 | No action 

      

@ ACCUM P is 
maintained 
automatically when 
Circ Pump switch is 
in GPC. At ACCUM 
P < 1960 psia, Circ 
Pump is comman- 
ded ON. !f after 2 
min, ACCUM P 
> 1960 psia Circ 
Pump is command- 
ed OFF : 

(2) ACCUM P 
MGMT software is 
designed to turn on 
Circ Pump before 
pressure decay 
causes FDA alarm to 
ring, if Circ Pump sw 
isin GPC 

G) RSVR P is 
equivalent to 
1/40 x ACCUM P 

G) Internal HYD 
leaks may occur 
through 3-way viv 
(unloader viv) and 
the Priority viv 

G) Hyd system 
may be lost for 
entry 

G) Automatic GPC 
Accum pressure 
monitoring 
capability is lost if 
ACCUM P xder is 
failed 

@ YMCC to 
determine xdcr 
failure 

  

AH! 21002 07/13/88 MAL/ALUGEN 1 
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APU/HYD 1.2a 

  

7 
@ Wait2 min, 

then Circ Pump 
OFF 
  

(R2) 
@ HYD CIRC PUMP 

1(2,3) - OFF       

  q 

CAUTION 

  

  

      

Do not allow 
ACCUM P to fall 
below 1930 ps: 
  

    
12] 
@ After S min, 

¥ indications 

SM 86 APU/HYD 

  

  

ACCUM P > 2500 
(RSVR P > 60) and 

steady 

(Cont) 

[a] 

    
8 Circ Pump P 

(HYD P) > 100 
psia ? 

  

  

NO 

10 | CIRC PUMP 
FAILURE 

  

  
CIRC PUMP 

PWR FAILURE     

      
    

114.) Turn off Circ 
Pump 
  

{R2) 
@ HYD CIRC PUMP 

1(2,3) - OFF       

© 
  

  

ACCUM P (RSVR 

P) decr     

13.) ALARM WAS 

CAUSED BY 
FLUID TEMP OR 

UNSEATED 
3-WAY VALVE 

  

    
114 | ACCUMULA- 
TORN2 OR 

INTERNAL HYD 

LEAK       

    y 
lis | Maintain 

ACCUM P (RSVR 
P) by running Circ 

Pump 
  

(R2) 
@ HYD CIRC PUMP 

1(2,3)-ON       

    
16 J 
e/MCC for 

possible auto 
cycling 
procedure         

Hydraulic 
system may be lost 
for entry 

G) Accumulator 
leaks due to 
improperly sealed 
3-way vivs have 
been stopped on 
previous flights 
when Circ Pump 
operations allowed 
valve to reseat 

    

AH/1 2/003 07/1 3/88 MAU/ALUGEN 1 
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APU/HYD 1.26 HYD RSVRQTY t+ 

G@) Normal operat- 
SM j | ing qty approx 60%, 

ALERT but compare qty 

SM 86 APU/HYD . with previous 
reading 

@/HYD RSVR 
$86 APU/HYD F--4 QTY 1(2,3) G) G) May be pos- 

APU reading sible to pump fiuid 
>| from high to low 

BFS) *4° or H (100%) @/ other systems system by pressur- 
; izing hig aty 

SM2 HYD QTY ‘vy’ orl (0%) Another system N 3 | QTY XDCR system relative to 

1(2,3) qty low ? * $ FAILURE low aty system 

12a[5| YES G) if BFS SM 2, use 
if- HYD PRESS 1(2,3) 

HYD RSVR QTY v G) @ 
1(2,3) Circ Pumps 
< 40% or ra or APUs must be 
> 95% e/ other systems x Q) operating in order 

ves| " to operate HYD LG 
Another system 5_} Low QTY §& J Deact Circ HYD ISOL VLV or 

Nominal Config: qty abnormally SYSTEM LEAKING Pump in low qty HYD MPS/TVC VLV 
(L4:0) high ? INTO HIGH QTY system ifreqd 
cbAC1 @B HYD SYSTEM(S) 
QTY 1-cl NO (R2) 

cb AC2 @B HYD @ HYD-CIRC 
QTY 2-cl 

PUMP 1(2,3) - cb AC3 @B HYD OFF 
QTY 3-cl 

APU OFF Config: 

CRO MIN PUMP 7} (crt) NQI gs | (crt) NOT 9 | xpcrsHiet 
PRESS (three) - HYD RSVR QTY HYD RSVRQTY OR THERMAL 
NORM (LO) 1(2,3) = O (orl)? 1(2,3) decreasing ? CONTRACTION 

HYD CIRC PUMP MORE THAN 
(three) - GPC YES YES EXPECTED 
(ON,OFF) G) (a) 

BLR CNTLR/HTR , y 

aR Pw (three) . 10 | Turnon u | v7 Viv posi- 
OFF affected Circ tion. Do not 

BLR N2 SPLY Pump reconfig 
(three) - OFF 

(R4) (R2) (R&) 
HYD LG HYDISOL ® HYD CIRC @/HYD LG HYD 
Viv 1 sore rec) PUMP 1(2,3) - ISOLVLV 

.3 (two) - ON 1(2,3)- GPC 
GPC (tb-OP or CL) wep 

Nye cee (CRT) ©/HYD MPS/TVC 
ete eres ree) - HYD B/U P 1(2,3) ISOL VLV SYS 

> 100 psi ? 1(2,3) - ctr 

tb-Ck 
NO YES {tb-CL) 

LGand mPS/TVC = LNO 6 
ISOL VLV closed ? 

12] QTY 

XDCR OR cb YES 
FAILURE 

17 

q 

13} Return 

Circ Pump 
to original 
position 

14) HYD FLUID > 15| Turn off Circ 

DEPLETED Pump 

(R2) 
@ HYD CIRC 

PUMP 1(2,3) - 

OFF 

AH/1 2/004 07/13/88 1-17 MAU/ALUGEN 1 
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APU/HYD 1.2b (Cont) 

  

] Turn on Circ 

Pump and close 
HYD LG ISOL VLV 

in affected system 
  

(R2) 
@ HYD CIRC PUMP 

“1(2,3)-ON 

@ Wait 10 sec 
  

(R4) 
@®@HYDLGHYD 

ISOL VLV 1(2,3) - 

cL 
@ Hold 5 sec, 

/tb-CL 
@® HYD MPS/TVC 

ISOL VLV SYS 
1(2,3)-CL 

®@ Hold 5 sec, 

7tb-Ck 

ia] 

q 
  

Qty decreasing ?   Yeg ve | HYD SYSTEM     

NO 

6) (7)   

LEAK     

v 

CAUTION 

    
  

lig} LEAK 
DOWNSTREAM 
OF LG OR MPS/ 
TVC ISOL VLV 

      

  

    
    
    

    

Possible leak 

downstream of 

ELEVON/RSB 
  

  ¥   
19 | Return Circ 
Pump to original   position 

switching viv and 
eventually will 
affect all HYD 
systems. /MCC 

        

        

  
  y 

20 F Turn off Circ 
Pump 

  

  

(R2) 
@ HYD CIRC PUMP 

1(2,3) - OFF       

  

G) Hyd system may 
be lost for entry, 
depending on size 
of leak. Sys should 
remain OFF unless 
another system lost 

G) Since GNC on 
entry SW will open 
HYDLGHYDISOL 
VLV prior to landing, 
viv must be reclosed 

Do not operate 
MPS/TVC viv in af- 
fected system for 
SSME HYD Repress 
prior to entry 

G) Do not operate 
MPS/TVC viv in af- 
fected system for 
SSME HYD Repress 
prior to entry 

    

AH/1 2/005 07/13/88 MAL/ALUGEN 1 
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APU/HYD 

  

      

1.2¢ HYD RSVRT ++ 

  

  

      

  

      

\f: 
HYD RSVR 1(2,3) T 
< 10 degF or 
> 230degF 

Nominal Config: 
Refer to 1.2a 

    

  

      

        

  

SM 
ALERT 

ori | 
$86 APU/HYD e/ HYD RSVR 

HYD 1(2,3)T 
reading: 

-7S5degF(L)or [Bi 2 | rsvR TEMP 
a 300 degF (H) XDCR FAILURE 

(BES) or't' 

SM2 HYD RSVR ‘¥ 
T 1(2,3) 

  

y_ @) 
(R2) 
@/HYD CIRC 

PUMP 1,2,3 - 

GPC 
@ Wait 1 min 

SM 87 HYD 
THERMAL 

  

      YES   
  

HYD 1(2,3) CIRC 
PMP P > 100 

psia ?   4 Compare 

HYO HX IN T with 

HX OUTT     

  

NO 

  

  

INT < OUTT 
5 | RSVRTEMP 

PT XOCR FAILURE 
  

INT = OUTT 
      

  

    y 
6 HYD HX 
THERMAL CNTL 
BYPASS VLV 

POSITION 
FAILED IN BYPASS     

(@) 
  

v 

Z Any other 
Circ Pump ON via 

YES_8 | Any of Circ 
——p Purnp control line 

  

Pump control line 
temps 1(2,3) <0 
degF ?   

YES 
pe 9 | ABNORMAL 

RAPID SYSTEM 

  

  
      

  

XDCR FAILURE   SMV control ? temps 1(2,3) <0 COOLDOWN OR 
degF ? RSVR TEMP XDCR 

NO NO FAILURE 

NO 
AnyofCirc | 3041] rsvrR TEMP 

    
  

YES 

  

Biz | sm 
THERMAL CNTL 
SMW FAILURE OR 
INCORRECT CIRC 
PUMP 1(2,3) SW 
POSITION DATA 
ACQUIRED   

  

fa] 
® Turn on Circ 

Pump until all 

Circ Pump con- 

trol line temps 

in affected sys- 
tem > 20 degF 
    

  

(R2) 
@ HYD CIRC PUMP 

1(2,3) - ON     
    

G) Upper limit of 
230 degF is for APU 
operating 

@) SMV control 
requires 1 min 
delay before Circ 
Pump start 

G) The following 
Cire Pump Cntl ops 
Limits are set off- 
scale low and 
should be dis- 
regarded. AIILG 
and following 
ELEVON Irnes: 
LOB 2 
LIB 1,2,3 
RIB 1,2 
ROB 3 

  

Ax/1.2'006 03/23/88 1-19 MAL/ALL/GEN 
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APU/HYD 1.2d W/BN2P +, W/B H20 QTY #¥, 
W/B REG P 44 

SM »| 1 j 
ALERT a ® 

SM 86 APU/HYD | 

586 APU/HYD @ Match indications in chart to determine failure 

wis n2t | N2P REGP | H20QTY | FAILURE 
degf psia psia % 

If: 
W/B 1(2,3) N2P = 55 = 2400 0 (L) BFS = 0 REG P XOCR 

< 1800 psia to PASS = 1008 FAILED LOW 

or 70 
W/8 1(2,3)H20 
QTY < 40% and PASS 

lesan <204 60% | N20RH20 
or = 55 | = 2400 and (BFS 40 ¥) J LEAK 

BLR N2 SPLY to decreasing and 
1(2,3) - OFF and 70 decreasing 

W/B 1(2,3) REG P 
< 20 psia or = 55 | = 2400 >334 100 EXCESSIVE 
> 33 psia to TEMPERA. 

70 TURE OR 

(ers) G) XDCR SHIFT 

SM2 W/B QTY = 55 0(L) = 25 ov N2PXDCR 
1(2,3) Pr to FAILED LOW 

70 

W/B 1(2,3) QTY 
< 20% and BLR . _ 
CNTLR/HTR = 55 < 1800 = 25 N2 TK LEAK 

1(2.3)-4 to ¥ and decreasing 
‘ 70 | decreas- 

ing 

. ; 221(H) | = 2400 = 25 =304 §N2TXDOCR 
Nominal Config: FAILED HIGH 
(R2) 
BLR CNTLR/HTR 
1(2,3)-A 

BLR N2 SPLY 
1(2,3) - OFF @) © 

(L4:0) 
cb AC2 dA BLR HYD | 2 | note REGP | 3. | Reconfig 
BYP 1A-cl and H20 QTY. Cntlr pwr 

cb AC3 dA BLR HYD Select CNTLR/ 
BYP 2A-ci HTRB (R2) 

cb ACi OC BLR HYD @ BLRCNTLR/ 

BYP 3A -cl (R2) HTR 1(2,3)-B 
cb AC1 A BLR HYD @ BLRCNTLR/HTR 
BYP 1B -cl 

cb AC2 pC BLRHYD 1(2,3)-B- 
BYP 2B-cl @ Wait 2 min 

cb AC3 oC BLRHYD 
BYP 3B-cl \ 

4 } Select 
CNTLR/HTR A and 

note REG P and 
H20 QTY 

@ BLRCNTLR/ 

HTR 1(2,3)-A 

REG P and H20 

QTY continues to eS 5 | When REG P 

decr in alternate stops decreasing, G) 
entire pwr ? Y value ; 

6 J ALLH20 
i REGP = 3 LEAKED OUT 

REGP = 0 

7 | H20 LEAK, 

CNTLR PWR/HTR G) 

A FEED VLV CKT -»{ 3 | | 
FAILURE 3 |         

  
  

| N2 LEAK   

G) Only W/B H2O 
QTY available or 
limit sensed in BFS 

6) Upon selection 
of Bir Cntir/Htr B, 
both REG P and 
H20 QTY will be lost 
resulting in FDA 
alarm 

G) Possible loss of 
APU/HYD system for 
entry 

  

AH/1.2:007 03/23/88 1-20 MAU/ALL/GEN 
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APU/HYD 

  

SM 
ALERT 

      

  O@: 
  

  

$86 APU/HYD 
wiB       

If: 

(R2) 
BLR CNTLR/HTR 
1(2,3) - A(B) 

and 
W/B 1(2,3) BLR T 
(A or 8) 
< 45 degF or 
> 120 degF 

Nominal Config: 
R2 
BLR CNTLR/HTR 
1(2,3)-A 

BLR N2 SPLY 
1(2,3) - OFF 

(L4:0) 
cb AC2 OA BLR HYD 
BYP 1A-cl 

cb AC3 PA BLR HYD 
BYP 2A -cl 

cb AC1 @CBLRHYD 
BYP 3A-cl 

cb AC1 dA BLR HYD 
BYP 1B-ci 

cb AC2 oC BLR HYD 
BYP 2B-cl 

cb AC3 @C BLRHYD 
BYP 3B - ci 

  

pil 

SM 86 APU/HYD 

Compare W/B BLR 
T while on HTR 

A(B) and B(A) 
  

(R2, CRT) 
@/BLR CNTLR/HTR 

1(2,3) - A(B) 
@ Note W/8 BLR 

T 

®@ BLR CNTLR/HTR 
1(2,3) - B(A) 

@ Note W/8 BLR 
T 

        

    
FAILURE       

1.2e W/B BLRT ++ 

  

      

    

B(A) TEMP = A(B) | YES 2 W/B 1(2,3) Sl ‘ 
TEMP ? CNTLR A(B) HTR 

FAILED.OFFOR NO ON 

y @) y @® 
3 | XDCR pl | Verify alter- 

nate CNTLR has 

been selected 
  

@/BLR CNTLR/     HTR - B(A) 
  

@remp a 
displayed if W/B 
CNTLR A selected; 
TEMP B if CNTLR B 
selected. When 
W/B CNTLR 8B 
selected, APU/HYD 
W/B fault msg will 
occur, caused by 
W/8 H20 QTY 
going to zero 

Q) When new 
Cntir selected, SM 
reset. If param still 
out-of-limits, SM 
msg reoccurs after: 
BLR T 2min 
TK T Smin 

G) Select alternate 
Cntir since failed 
Xder low or high 
*«eeps Htr ON or OFF 

G) CNTLR A for 
this system must 
be periodicaily 
selected to note tk 
temps and H20 qty 

    

AH/1.2/008 03/23/88 1-21 
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APU/HYD 1.2 W/BTKT + 

SM 
ALERT . . 

1 | 
$86 APU/HYD 

wie SM 86 APU/HYD 

If: @ Compare W'8 
(R2) CNTLRA,BHTR 
BLR CNTLR/HTR performance 
1(2,3)-A 

. and ® Note W/B 1(2,3) 

W/8 1(2,3) TK T. TK T with BLR 
< 40 degF CNTR/HTR 

A selected 

(R2) 
Nominal Config: ®@ BLRCNTLR/HTR 
(R2) 1(2,3)-8 
BLR CNTLR/HTR @ Wait 10 min 
1(2,3)-A 
BLRN2 SPLY 
1(2,3) - OFF 

(L4:0) 
cb AC2 6A BLRHYD q Q) 
BYP 1A-cl 
cbAC3 GABLRHYD | [2] Select 
BYP 2A-cl CNTLR/MTR A 

cb AC) pC BLRHYD 
BYP 3A-cl (R2) 

cb AC] pA BLRHYD 
BYP 1B -cl 

cb AC2 C BLRHYD 
BYP 28 -cl 

cb AC3 C BLRHYD 
BYP 38 -cl 

@ BLRCNTLR/HTR 
1(2,3)-A 
  

WIB 1(2,3) TK T 
> last reading ?     3 | TEMP xOCR 

    
(* 

FAILURE 

  

4 | W/8 1(2,3) 
CNTLRATKHTR 
FAILED OFF   ls | Select 

CNTLR/HTR B 
      

  
{R2) 
® BLRCNTLR/HTR 

1(2,3}-B       

G) Temp readout 
invalid with BLR 
CNTLR/HTR B 
selected. When 
W/B CNTUHTR B 
selected, ‘S86 APU/ 
HYD W/B' fault msg 
will occur, caused 
by W/B H20 QTY 
going to zero 

GQ) When new 
Cntir selected, SM 
reset. If param still 
out-of-limits, SM 
msg reoccurs after: 
BLR T 2min 
TK T Smin 

G) CNTLR A for 
this system must 
be periodically 
selected to note tk 
temps ard HO qty 

    

AH/1.2,009 03/23/88 1-22 
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APU/HYD 11.3. THERMAL HYD 

  
  

ALERT 1.3] : SM 87 HYD THERMAL 

HYD CIRC PUMP (PRESS LOW) 
(PRESS <100) 

$87 THERMAL } CAUTION 
HYD Circ Pump - OFF within 60 sec 

to avoid damage 

      

  

  

          
  

if 1. HYD CIRC PUMP - OFF oS 
(R2) 2. When time permits go to MAL, APU/HYD, 1.3a [1] 
HYD CIRC PUMP 
~ 4(2,3)-GPC 

and 
SM SMW issued 
ON command 

and 
HYD 1(2,3) CIRC 
PUMP P 
< 100 psia 

      

or 

HYD CIRC PUMP 
1(2,3)- ON 

and 
HYD 1(2,3) CIRC 
PUMP P 
< 100 psia 

Nominal Config: 
{R2 
HYD CIRC PUMP 
1,2,3 - GPC(ON, 
OFF) 

(At2) 
HYD CIRC PUMP —™ 
PWR1-MNA 

2-MNB 
3-MNC 

          

AH/1 3/001 =: 04/19/88 1-24 MAL/ALL/GEN 
 



  

  

APU/HYD 1.3a HYD CIRC PUMP P + 

@ SM ALERT 
  

      

  

      

  

  

  

    

  

              
  

      
  

  

        
  

              
  

  

  

  

      
          

  

SM . . occurs everytime 

ALERT e affected Circ Pump 
. ° cycles ON. This can 

" be prevented by 
|_| yt | Cycle Circ changing FDA SAW 

S87 THERMAL Pump ON while press threshold for 

HYD watching ALT P affected system via 
XDCR table maintenance 

to -1 psia. Refer to 
APU/HYD SSR-1 

' SM 86 APU/HYD 

‘ a @ R Unless SAV 

Herd CIRC PUMP CAUTION press threshold has 
1(2,3) - GPC Inoperative Circ been changed, SM 

and Pump may be Hyd thermai contro! 

SM SW issued damaged and SW will not permit 

ON command may generate more than one Circ 
nd i Pump to be ON ata 

HYD 1(2,3) CIRC excessive Hye time. Refer to 
‘ Temps if ON for . ‘ 

PUMP P < 100 >60 sec APU/HYD SSR-2 

psia 
or 

(R2) HYDCIRCPUMP | | OU natfected 
and HYD CIRC PUMP 

HYD 1(2,3) CIRC (two) - OFF 
PUMP P < 100 @ Affected HYD 

psia CIRC PUMP 
1(2,3)- ON 

@ Wait 30 sec @ /Circ Pump P 

Nominal Config: HYD B/UP > 100 | YES 
(R2 psia ? P| 1 SM87 HYD 
HYD CIRC PUMP THERMAL 

1,2,3 (three) - NO G) 
aine OFF) 
Al : NO Circ Pump P > > 3 HYD CIRC 
Hy CRC AP 4 | Turn off Circ 100 psia ? PUMP 1(2,3) PRESS 

2-MNB Pump XDCR FAILURE 
3 - MNC YES 

(R2) 
@ HYDCIRC 

PUMP 1(2,3)- 5 } CIRC PUMP | 6 | Resume 

OFF CAVITATION, norma! opsin 
INTERMITTENT original config 

il PWR FAILURE, OR 

SLOW START (R2) 

7 | What was if reqd 
HYD CIRC PUMP @ HYD CIRC PUMP 
1(2,3) sw 1(2,3) - GPC 

position: (ON,OFF) 

OFF 

GPC p|-8. | Any other ves 9 Cycle affected 
Cire Pump ON via Circ Pump ON then 
SMW control ? OFF 

ON NO ® Unaffected HYD 
CIRC PUMP 

@ Affected HYD 
CIRC PUMP 

10 | (2,3)-ON 
@ Wait 30 sec 
® Affected HYD 

CIRC PUMP 

1 (2,3) - OFF 

@ Wait 15 sec 

SM ALERT occur 
again?       re       

  

AH/1 3002 =: 04/19/88 1-25 MAL/ALL/GEN 
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APU/HYD 1.3a (Cont) 

© SM ALERT 

« occurs everytime 
G) - affected Circ Pump 

10 | Unaffected Select alter- Be prevented by” 
Circ Pumps OFF nate pwr changing FDA S/W 
and select alter- press threshold for 
nate pwr in (A12) affected system via 
affected system @ HYD CIRC PUMP table maintenance 

PWR 1(2,3) - to-1 psia. Refer to 
(R2) MINB (MNC, APU/HYD SSR-1 
@ Unaffected MNA) 

HYD CIRC PUMP G) sw: ires 1 
(two) - OFF (R2) min delay before 

. @ HYD CIRC PUMP Circ Pump start. If 
{A12) 1(2,3)- ON Cife Pumps are in 
© Affected HYD © Wait 30 sec timer mode, delay 

CIRC PUMP YES will equal OFF-time 

PWR 1(2,3)- Circ Press (B/UP) | 9h 12 | HYD 1(2.3) 13} Resume in cycle. Allow 30 
MNB > 100 psia ? CIRC PUMP PRI normal ops with sec after expected 
(MINC,MNA) No PWR FAILURE alternate pwr Sy Pro mand or 

selectec ‘ 

°A (2) ® Affected HYD Cycle affected 
CIRC PUMP a) poe Hels Cire Pump manually 
1(2,3) - GPC to maintain HYD ew FAILURE ® HYD CIRC fluid temp > 0 ait 90 sec PUMP 1(2,3) - degF 

B/U P > 100 NO OFF 

psia ? 

YES 

v 

116} PLMDM 17} Resume 18] Manually 
OUTPUT CHAN- normal ops with operate Circ 
NEL, CIRC PUMP alternate pwr se- Pump 

sw SHORT, OR PRI lected for affect- 
CIRC PUMP PWR ed Circ Pump (R2) 
FAILURE ® Affected HYD 

(R2) CIRC PUMP - ON 
@ Affected HYD 

CIRC PUMP HyD Bu P > 100 [NOD 19 | circ PUMP 
1(2,3) - GPC psia ? FAILURE 

(OFF) as reqd 

20 | Turn OFF YES t 
affected Circ 
Pump + 21 | Reconfig Circ 

Pumps 
e Affected HYD 

CIRC PUMP - @ Affected HYD 

OFF (a) CIRC PUMP 
@ Wait 15 sec (two) - OFF 

22 | SM THER- | | 23) Reconfig Circ ®@ Unaffected 

SM ALERT NOT MAL CONTROL Pumps HYD CIRC 
reoccur ? SMW FAILURE PUMP 1(2,3)- 

(A12) GPC (ON,OFF) 
YES @ Affected HYD as reqd 

CIRC PUMP PWR 

1(2,3)- MNA 

(MN8,MNC) 

24] OAMDM 125] CLASS 3 (R2) G) 
CHANNEL ALARM SAW 

FAILURE FAULT eo Re RUMP 26 | OA MDM 
(2,3) - OFF(ON) CHANNEL FAIL 

@ Unaffected - 
HYD CIRC PUMP URE 
(two) - GPC(ON, 
OFF) as reqd ¥ 

27 | Resume 

gp) normal ops in 

original config 

As reqd 

@ HYD CIRC 

PUMP 1,2,3 - 

GPC(ON, OFF) 

AH/1 3/003 =: 03/24/88 1-26 MALV/ALL/GEN 
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APU/HYD 

  

SM 
ALERT 

      

  

      

    

  

$87 THERMAL [TP 
T+ | 

1.3b HYD CIRC PUMP P + 

  

  

  

  

  

  

    

  

      

  

    
  

  

G) Action also 
selects alternate 
MDM for command 
source 

@) FDA press 
threshold for 
affected system can 

  

, be changed via 
HYO Table Maintenance 

to +801 psta if 
@ Compare with continued GPC Circ 

HYD B/U P G) Pump ops desired. 
If: Refer to APU/HYD 

(Re) ec PUMe HYD B/UP > 100 2 | OAORPL 3} Seiectalter- | |SSR-1. Also perform 
a) GPE psia ? MDM CHANNEL nate Circ Pump APU/HYD SSR-2 in 

‘ FAILURE pwr, and continue 
and NO normal GPC ops of 

5M SAW tssued OFF normal ops other two Circ 
command (2) Pum 

and (A12) umps 
HYD 1(2,3) CIRC | 4} CIRCPUMP @ HYD CIRC 
PUMP P > 100 1(2,3) PRESS XDCR PUMP PWR 

Psa FAILED (SHIFTED) 1(2,3) - 
HYD CIRC PUMP OR CLASS 3 MINA) 
1(2,3) - OFF ALARM SAW 

and FAULT 
HYD 1(2,3) CIRC 
PUMP P > 100 
psia 

Nominal Config: 
(R2) 
HYD CIRC PUMP 
1,2,3 (three) - GPC 
(ON,OFF) 

(A12) 
HYD CIRC PUMP 
PWR 1-MNA, 

2-MNB 
3-MNC 

AH/1 3/004 03/24/88 1-27 MAL/ALL/GEN 

  

 



  

  

      

  

      

    

  

      

  
  

  

      

  

  
  

  

  
  

  

      

    

        

    

      

    
  

      
  

  

  

  

      

  

  

  

      
  

      

    
  

APU/HYD 1.3¢ CIRC PUMP 

G) @ G) the following 
Cire Pump Cnt! ops ACERT 1 | ves | : limits are set off- 

(R2) $M 87 HYD . scale low and 
Any Hyd Circ - THERMAL should be disre- 
Pump sw in ON garded. ELEVON 
position ? lines: 

a AnyCircPump  |NQB3_| cLass 3 LOB 2 
CIRC PUMP NO control line temps ALARM SAW OR LIB 1,3 

in other Hyd HYD THERMAL Ro ; 
v system < lower CNTLR SAW FAULT RDISB FUS 3 

4 | limit ? BOY FLP PDU 1 
if: YES BDY FLP FUS 2,3 

- 5M 87 HYD L BRAKE FUS 3 

aMnteal seerma THERMAL @ R BRAKE WHL 2 
ready to cmd Select alternate % AILLG lines 

pump on pwr for system 5 | ALARM NOR- 4 

another system with Circ Pump P MAL FOR THIS GQ) Refer to 
Circ Pump P > 100 psia CONFIG APUIHYD SSR-3, 
> 100 psia Table 1, for pump 

p (A12) controi constants 
. , @ HYD CIRC lower fimits 

Nominal Config: PUMP PWR .- 
(R2) 

MNB HYD CIRC PUMP 

1,2,3 - GPC (MNC.MNA) G) in order to 
(ON, OFF) @ Wait 15 sec continue GPC con- 
A12 = trolled ops of Circ 
NYO CIRC PUMP Circ Pump P YESI 6 | switcH 7} Resume nor- | |Pump(s), SAW 
PWR 1-MNA < 100 psia ? ma SHORT OR PL a mal ops with pressure threshold 

- 0921742 (0921842 3 MING MDM CHANNEL alternate pwr 0921942) for this 
° NO FAILURE selected system must be 

changed via Tabie 
(R2) Maintenance to 

(a) @ HYD CIRC + 800 psia. Refer to 
PUMP 1,2,3 - APU/HYD SSR-2 

8 | GPC(OFF) as 
reqd 

SM 86 APU/HYD G) Hyd meter on 
Pni F8 may be used 

Coesponding "S 9 j SM THER- |p 10 | Resume nor- for comparison 

UP also MAL CONTROL mai ops with 
> 100 psia ? SEQUENCE FALSE alternate pwr 

NO ANNUNCIATION selected 

"a Aa @ HYD CIRC 

11j CIRC PUMP P PUMP PWR - 
XDCR FAILED OR MNA 
SHIFTED (MNB,MNC) 

AH/1.3005 03/24/88 4-28 MAU/ALUGEN 
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APU/HYD 

  

SM 
ALERT       

  

$87 THERMAL 
HYD   

—_— 

    

If: 
HYD HX OUT T 
1(2,3) < 0 degF 

Nominal Config: 
(R2) 
HYD CIRC PUMP 
1,2,3 - GPC 
(ON,OFF) 

  

  

1 | 
SM 87 HYD 
THERMAL ° 

  

      

1.3d HYD HX OUT T+ 

  

  

      

  

  

: 

Temp reading: = 

'y' 

  

3 | Unaffected 
systems OFF, 

affected system 
ON 

la | After 3 min, 

compare HYD HX 

IN T with HYD HX 

OUT T 
  

(R2) 
@ HYD CIRC 
PUMP 1,2,3 
{three) - OFF 

@ HYD CIRC 
PUMP 1,2,3- 

ON   
  

IN T= OUT T 

    IN T< OUT T 

    

  
IN T >-OUT T     

5] HYDHX 
THERMAL CNTL 
BYPASS VLV FAIL 
IN BYPASS       

| 
  

6 EXTREMELY 
COLD ENVIRON   

  

  

  

  

  

q 

7} HXOUT T     18 Reconfig Circ 

  

  

XDCR SHIFTED Pumps to GPC 

(R2) 
@ HYD CIRC 
PUMP 1,2,3 - 
GPC 

9 | Return Circ 

Pumps to original 
config       

      

    
  

AH/1 3/006 03/24/88 1-29 
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APU/HYD 

  

SM 
ALERT 

      

@ 
  

1.3e LINE TEMPS: ELEVON, 
RD/SB, BDY FLP ++ 

  

  $87 THERMAL 
CNTL       

  

Li] 
SM 87 HYD 
THERMAL 

  

      

e /Temp reading 
  

    
  

          

  

  

  

  

        

  

  

  

  

    
        

    

    

    

  

      

  

  

  

        

G) Refer to 
APU/HYD SSR-3, 
Table T, for FDA 
limits 

Q) Cire Pump SAV 
param limit can be 
inhibited to allow 
normal GPC con- 
trolled Circ Pump 
ops 

G) If used as 
timer-mode control 

    

rarinat Conti: wae fof adie [+ gee reser deg 
CIRC PUMP TEMP 

HYD CIRC PUMP +300degF(H) | XDCR FAILURE another Xder 1.2.3 (three) - or’ +" WORKAROUND 
(ors) ON OFF) Crew judg- 

‘+ ‘ G) ment can isolate 
HYD CIRC PUMP t failure based on PWR 1-MNA 3.| XDCR SHIFT temp performance. 

2-MNB OR FAILURE If temps fixed or 
3- MNC ; erratic, Xdcr prob- 

ably failed; if slowly 
decreasing, line 

4 | blocked 
(R2) 
HYD CIRC PUMP G) 

. . Action selects 
12,3) sw in which alternate MDM and 
position: should enable SAW 

ops; temp should 
5 Unaffected also incr 

OFF > system OFF, 
affected system 
ON 

ON 

(R2) 
@ Unaffected 

GPC HYD CIRC 
PUMP 1,2,3 - 

OFF 
®@ Affected HYD 

CIRC PUMP 

1,2,3-ON 

| 6 | Circ Pump P ves 7 | Wait 2-5 min, 
> 100 psia ? evaluate temp ; 

NO LINE NO ? Temp incr 7 BLOCKAGE 
YES 

19] PLOROA 10] SYSTEM | 11] Recontig all 
MDM CH FAILURE COOLDOWN OR Circ Pumps to 

XOCR SHIFT Original position 

: | ¢R2) 
Vv G) @ HYD CIRC 

. PUMP 1,2,3 - 
12] Reconfig Circ GPC (ON, OFF) 

Pump to alternate as read , 
pwr and continue 

normal ops 

(A12) 

@ HYD CIRC 

PUMP PWR 

1(2,3) -MNB 

(MNC,MNA) 

AH/1 3/007 03/24/88 1-30 MALU/ALL/GEN 
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$87 THERMAL 
CNTL 

  

bad 

      

Nominal Config: 
(R2) 
HYD CIRC PUMP 
(three) - GPC 
(ON, OFF) 

(R4) 
HYD LG RET/CIRC 
VLV-GPCorcl 

HYDLGHYDISOL 
VLV 1 - GPC (tb-CL) 
VLV 2,3 - GPC 
(tb-OP or CL) 

(A12) 
HYD'CIRC PUMP 
PWR 1-MNA 
PWR 2-MNB 
PWR 3 -MNC 

  

APU/HYD 
NLG, LMG, 

ALERT J 
SM 87 HYD 
THERMAL     
  

e/Temp reading 
  

1.3f LINE TEMPS: BRAKE, 
RMG ++ 

@) 
  

  

    
pP2| xocr Fail. 

    

  

      
  

  
  

      

  

      

  

  

    

  

  

  

  

       

    
  

  

      

  

      

  

  

    

    

  

  

    

    

      
  

  

  

  

  

  

-75 degF (L) G) URE 

+300 06g (H) TT | xocr suit 
” f OR FAILURE 

‘y 

y 

rc—— CAUTION F— 

HYDLGHYDISOL 
VLV for HYD Sys 1 
wil not be 

opened on-orbit 

\ YES 
La} yp sys1? | is | sys coot- 

DOWN OR XDCR 

NO SHIFT 

mr 
HYD CIRC PUMP 
2(3) sw in which 
position: 

7 | Unaffected 
OFF > systems OFF, 

ON affected systems 
ON 

GPC 
(R2) 
@HYD CIRC PUMP 

(three) - OFF 
@HYD CIRC PUMP 

2(3)- ON 

ls | Circ Pump 
P > 100 psia ? 

|x 

g | PLOROA 10| YLGHYD 
MDM CH FAILURE ISOL VLV open in 

affected system 

if reqd 

(a) (R4) 

hin] Reconfig Cire ° SOL viv 203) - 

Pump to alternate oP 

Pwr ®@ Hold 5 sec 
{A12) eth - OP 

@ HYD CIRC 

PUMP PWR 

2(3) - MNC 
(MNA) 12] wait 2-5 min, 

evaluate temp NO (s)   
  

    Temp incr ?     

\"" 

[ss] 

113] LINE 
BLOCKAGE       

y 

G) Refer to APU/ 
HYD SSR-3, Table 1, 
Tor FDA limits 

G) Circ Pump S/W 
param limit can be 
inhibited to allow 
normal GPC con- 
trolled Circ Pump 
ops. Refer to 
APU/HYD SSR-3 

G) If used as 
timer-mode control 
Xder, reinitialize 
timer-mode using 
another Xdcr 

G) Action selects 
alternate MDM and 
should enable S.W 
ops; temps shouid 
also incr 

GS) Crew judgment 
can isolate failure 
based on temp per- 
formance. if temp 
fixed or erratic, 
Xder probably 
failed; if slowly 
decreasing, line 
blocked 
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APU/HYD 

[J 
q   

1.3f (Cont) 

re] 

  @) 

[3] 

    

{14 | Unaffected 
systems OFF, 

affected systems 
ON, open Ldg Isol 
viv 

lis | sys COOL- 
DOWN OR XDCR 
SHIFT       

  

(R2) 
@ HYD CIRC 

PUMP (three) - 
OFF 

@ HYD CIRC 
PUMP 2(3) - 
ON 
  

(R4) 
If reqd 
@ HYDLGHYD 

ISOL VLV 2(3) - 
oP 

@ Hold 5 sec 
e/tb-OP   

  

  

16 | Close Isol viv 

(R4) 
@ HYOLGHYD 

ISOL VLV 2(3) - 
CL 

®@ Hold 5 sec, 

e/tb-CL       

  v   
17.) Return Circ 

  

    

> Pump to original 
config 
  

(R2) 
As reqd 
@ HYD CIRC 

PUMP (three) - 

GPC(ON, OFF)       

  

@) Cire Pump SAW 
param limit can be 
inhibited to allow 
normal GPC con- 
trolled Circ Pump 
ops. Refer to 
APU/HYD SSR-3 
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APU/HYD SSR-1 
CIRC PUMP PRESS XDCR FAILURE WORKAROUND 

To inhibit FDA alarm for affected Circ Pump 

1. For Hyd Circ Pump 1 Press Xdcr failure: 

SM 60 SM TABLE MAINT 

ITEM 1 +0580137 EXEC 
If Xdcr failed ¥ | (low), or OSC LOSS (L), or Of MDM failed (M), ITEM 2 -1 EXEC 

If Xder failed t (high), ITEM 5 +80 1 EXEC 

2. For Hyd Circ Pump 2 Press Xdcr failure: 

SM 60 SM TABLE MAINT 

ITEM 1 +0580237EXEC 
If Xder failed ¥ | (low), or DSC LOSS (L), or O! MDM failed (M), ITEM 2 -1 EXEC 

If Xder failed + (high), TEM 5 +801 EXEC 

3. ForHyd Circ Pump 3 Press Xdcr fatlure: 

SM 60 SM TABLE MAINT 

ITEM 1 +0580337 EXEC 

if Xder failed ¥ (low), or DSC LOSS (L), or OL MDM failed (M), ITEM 2 -1EXEC 
lf Xder failed + (high), ITEMS +80 1 EXEC 

APU/HYD SSR-2 
SIMULTANEOUS CIRC PUMP ON/GPC OPERATION 

To allow normal GPC ops of other two Circ Pumps after failure of X Circ Pump Press 
Xdcr or manual ON ops of X Circ Pump 

1. For Circ Pump 1, Press Xdcr failure or manual ON ops: 

SM 60 SM TABLE MAINT 

ITEM 16 +0921742EXEC 

ITEM 17 +800 EXEC 

2. For Circ Pump 2, Press Xdcr failure or manual ON ops: 

SM 60 SM TABLE MAINT 

ITEM 16 +0921842 EXEC 

ITEM 17 +800 EXEC 

3. For Circ Pump 3, Press Xdcr farlure or manual ON ops: 

SM 60 SM TABLE MAINT 

ITEM 16 +0921942EXEC 

ITEM 17 +800 EXEC 

AH/SR/001 06/10/88 1-34 
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APU/HYD SSR-3 
CIRC PUMP XDCR FAILURE WORKAROUND 

To allow normal GPC ops of Circ Pumps after accumulated press or temp xdcr failure. Procedure 
changes the corresponding upper and lower S/W limits to off-scale low, effectively removing the 
xdcr from Circ Pump control. No action reqd for those params listed in the following tables that 
have FDA limits off-scale low or blank. They have been already removed from Circ Pump control. 

low limit for accumulator pressure should be changed to -110. Only one item entry is required for 
the accumulator sensor failure 

SM 60 SM TABLE MAINT 

ITEM 16 +__(A)__EXEC 
ITEM 17 -8 0 EXEC 
ITEM 16 +__(B)__ EXEC 
ITEM 17 -8 0 EXEC 

The accumulator pressure sensors have only a lower limit of 1960 psia as shown in the tables. The | 

(A) Choose the appropriate lower limit parameter ID number from Table 
(B) Choose the appropriate upper limit parameter ID number from Table 

49 
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AH/SR002 10/05/88 1-36 

HYDRAULIC SYSTEM 1 PARAMS 

Pump SW Control Constants FDA 

Param Name Low limit High limit Low limit High limit 
ID. Number} Vatue_ 11D Number! Value. degF degF 

LINE TEMP NLG UPLK 0921700 0921701 -10 150 

NLG MFUS 2 0921702 0921703 -50 150 

NLG MFUS 1 0921704 0921705 

R BRAKE FUS 1 0921706 0921707 -50 250 co™ 

RMG FUS 0921708 0921709 -50 150 

R BRAKE WHL 1 0921710 0921711 -35 250 

RMG UPLK 0921712 0921713 -35 180 

LMG UPLK 0921714 0921715 

BDY FLP FUS 1 0921718 O°F 0921719 | 20°F -10 150 

BDY FLP PDU 1 0921720 0921721 

ELEV ROB 1 0921722 O°F 0921723 | 20°F -10 250 

ELEV RIB 1 0921724 0921725 -80* 250 

ELEV LOB 1 0921728 O°F 0921729 | 20°F -10 250 

ELEV LIB 1 0921730 0921731 -80* 250 

RD/SB FUS 1 0921736 O°F 0921737 | 20°F -10 250 

RD/SB PDU 1 0921738 | -10°F 0921739 | 20°F -1§ 250 

HYD ACCUM P1 0921740 ‘11960 psi NONE 1930 psi 

*OFF-SCALE LOW 

HYDRAULIC SYSTEM 2 PARAMS — 

Pump SW Control Constants FDA 

Param Name Low limit High limit Low limit High limit 
1D Number | Valye_IID Number | Value degF degF 

LINE TEMP R BRAKE FUS 2 0921800 O°F 0921801 | 20°F -10 250 

L BRAKE FUS 2 0921802 O°F 0921803 | 20°F -10 250 

R BRAKE WHL 2 0921804 0921805 

L BRAKE WHL 2 0921806 O°F 0921807 | 20°F -10 250 

BDY FLP FUS 2 0921812 0921813 

BDY FLP POU 2 0921814 | -10°F 0921815 | 20°F -15 250 

ELEV ROB 2 0921816 O°F 0921817 | 20°F -10 250 

ELEV RIB 2 0921818 0921819 -80* 250 

ELEV LOB 2 0921820 0921821 -80* 250 

ELEV LIB 2 0921822 O°F 0921823 | 20°F -10 250 

RD/SB FUS 2 0921830 O°F 0921831 | 20°F -10 250 

RD/SB POU 2 0921832 | -10°F 0921833 | 20°F -15 250 

HYD ACCUM P2 0921834 [1960 psif NONE 1930 psi 

*OFF-SCALE LOW 

o™~ 

o™ 
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APU/HYD SSR-3 (Cont) 

HYDRAULIC SYSTEM 3 PARAMS 
  

  

  

  

          

  

    
  

Pump SW Control Constants FDA 

Param Name Low limit High limit Low limit High limit 

ID Number | Value 10 Number Value degF degF 
LINE TEMP R BRAKE FUS 3 0921900 O°F 0921901 | 20°F -10 250 

L BRAKE FUS 3 0921902 0921903 

R BRAKE WHL 3 0921904 O°F 0921905 | 20°F -10 250 
L BRAKE WHL 3 0921906 O°F 0921907 | 20°F -10 250 
BDY FLP FUS 3 0921912 0921913 

BDY FLP PDU 3 0921914 | -10°F 0921915 | 20°F -15 250 

ELEV ROB 3 0921916 0921917 -80* 250 
ELEV RIB 3 0921918 O°F 0921919 | 20°F -10 250 

ELEV LOB 3 0921920 O°F 0921921 | 20°F -10 250 

ELEV LIB 3 0921922 0921923 -80* 250 
RD/SB FUS 3 0921928 0921929 
RD/SB PDU 3 0921930 | -10°F 0921931 | 20°F 215 250 

HYD ACCUM P3 0921932 [1960 psi} NONE 1930 psi 

*OFF-SCALE 

APU/HYD SSR-4 
APU FU TK P XDCR FAILURE WORKAROUND 

Selection of alternate Xdcr for APU fuel comp 

1. ForAPU 1QTY: 

S60 TABLE MAINTENANCE 

ITEM 16 40922150 EXEC 
ITEM 17 +0 EXEC 
ITEM 16 +0922152 EXEC 
ITEM 17 + 1 EXEC 

2. For APU2 QTY: 

560 TABLE MAINTENANCE 

ITEM 16 +0922250 EXEC 
ITEM 17 +0 EXEC 
ITEM 16 +0922252 EXEC 
ITEM 17 + 1 EXEC 

3. ForAPU3 QTY: 

$60 TABLE MAINTENANCE 

ITEM 16 +09223 SO EXEC 
ITEM 17 +0 EXEC 
ITEM 16 +0922352 EXEC 
ITEM 17 + 1 EXEC 

ol 
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APU/HYD SSR- 5 
APU FUEL LEAK (NONISOLATABLE) 

Before proceeding, /MTC 
1. Steam Vent Htr Activate 

  

  

  

R2 BLR PWR 1(2,3)-ON 
Y/Y CNTLR/HTR (three) - A 

2. Display/DPS config 
O14:F ASA (four) - ON 
O1S:F 
O16:F 
O17:F ATVC (four) - ON 
F8 INST PWR -ON 
C3 ¥FCS CH (four) - AUTO 
O6 ¥MDM All FF and FA- ON 

GNC VO RESET - EXEC 
O14:F MMU 1,2-ON 
O15:F 

Perform G2 TO G8 TRANSITION (ORB OPS, DPS), then: 
C3(A6U) Y/DAP: A/AUTO/VERN 

3. APU Prestart: 

1: GNC, FCS/DED DIS C/O | 2: SM 86 APU/HYD | 

CRT2 ¥ APU,HYD,WB status no ‘4° or ‘¥' (except HYD B/U) 
R4 /HYD LG RET/CIRC VLV - CL 

Perform HYD THERM COND- TERM (ORB OPS, APU/HYD), then: 
R2 BLR N2 SPLY 1(2,3)-ON 

PWR 1(2,3)-ON 
YCNTLR/HTR (three) -A 

VAPU AUTO SHUTDN (three) - ENA 
CNTLR PWR 1(2,3)-ON 

HYD MN PUMP PRESS 1(2,3)-LO 
“APU SPEED SEL (three) -NORM 

VY OPER (three) - OFF 
/ FUEL TK VLV (three) - CL 

¥cb APU FU TK VLV ENA (six) - cl 
Inform MCC: READY FOR APU START 

Wait for MCC GO 

4. APU Start: 
R2 APU FUEL TK VLV 1(2,3)-OP 

VAPU/HYD RDY 1(2,3) tb- gray 

* Iftb- bp, 
* /MCC * 

00:00 Start Event Timer 
R2 APU OPER 1(2,3)-START/RUN 
F8 “HYD PRESS 1(2,3) ind - low green 
R2 VYAPU/HYD RDY 1(2,3) tb-bp 

* if APU did not start normally: APU OPER 1(2,3)- START ORIDE/RUN * 
* (wait 3.5 min for APU start) 

* if still nostart: APU AUTO SHUTON-INH 
* if still nostart: APU OPER 1(2,3) - OFF 

* FUEL TK VLV 1(2,3)-CL 

R2 HYD MN PUMP PRESS 1(2,3) -NORM 
F8 VYHYD PRESS 1(2,3) ind- high green 

5. Aerosurface Drive 
CRT1 SURF DR START - ITEM 10 EXEC (*) 

NOTE 
POS '¥' may be indicated until HYD system is warm 

* If FCS CH failure ("¥' status), * 
* reset affected FCS CH: * 

C3 * FCS CH 1(2,3,4) - ORIDE, then * 
* - AUTO * 

After APU - AUTO shutdn from fuel depletion: 
CRT1 SURF DR STOP -ITEM 11 EXEC (*) 

AH/SR/(004 =09/21/88 

/Surtaces not moving 
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APU/HYD SSR-5 (Cont) 

6. APUShutdn: - 
R2 BLR PWR 1(2,3) - OFF 

/CNTLR/HTR (three) - A 
APU OPER 1(2,3) - OFF 

FUEL TK VLV 1(2,3)-CL 
¥ Shutdn (hyd press) 
APU CNTLR PWR 1(2,3) - OFF 
BLR N2 SPLY 1(2,3)- OFF 
APU FUEL PUMP/VLV COOL A- AUTO 
Perform HYD THERM COND - ENA (ORB OPS, APU/HYD), then 

G3 DAP: A/AUTO/VERN 

7. Display/DPS Reconfig: 
Perform G8 TO G2 TRANSITION (ORB OPS, DPS), then 

F8 INST PWR - OFF 
O14:F ASA (four) - OFF 

O15:F 
016:F 

O17:F ATVC (four) - OFF 

33 
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2.1 AUDIO 
1.1] ICOM LOST. 0... ccc cece cece ccc erst ceecces cee cccceeeees 2-4 

2.1a NO AUDIO (SINGLE PNL)...... ace csececcccscsteeeceececes 2-5 
2.1b (MULTIPLE PNL OR OTHER SUBSYSTEM)........00.- 2-10 
2.1c° AUDIO PROBLEM ON WIRELESS.......cccccccccccccccecccees 2-11 
2.1d ATU NOISE... cc cece eee e ccc n ces cceeees cece esccceccceees 2-12 

2.2 NSP/S76 COMM 
2.2a ‘S76 COMM' - GCIL CONFIG: PNL ¥ 

- CAMR OVERTEMP: YES + 
- KU GMBL, GYRO TEMP +..........002. ceceeee 2-14 

2.3 S-BD/UHF ° 
COMM S-BD PM (SCHEMATIC)......cceecccccccccccccees wees 2-16 

__ COMM S-BD PM TABLE........ occ c cee cececcesecssceeees wee 2-17 
11.1) COMM LOST (MULTI PNLS)......cccccccccceccccccccccccees 2-18 

2.3a NO S-BD VOICE - TORS...... cece ewe cece cceecccecceeeces 2-19 
_-2.3b "OPS 2011 ANT! .... cece ccc e cece nce eeccccceceeescees 2-27 
1.21 UHF COMM LOST (MULT PNLS)....cccccccececeecee cessceces 2-29 

2.3c NO UHF VOICE (MULTI PNLS)........0.. ccc ceccceeee seeeee 2-30 

2.4 Tv. 
2.4a NO MONITOR PICTURE... ..cccccccccccceees cnc ceeccececes 2-32 
2.4b MON 1(2) FAULT LT ONL... . cece cece ccc cece ec ec ec eeneees 2-34 
2.4c RMS TV cb OPENS.....ccccecceeees cece cece ccccceeccccees 2-35 

2.5 $62 BCE BYP 
PL COMM MALFUNCTION POINTS (SCHEMATIC)........cccccccscceces 2-38 
2.5a 'S62 BCE BYP OFA’... .. ccc cece nsec ccccececes ceeeesee 2-39 
2.5b OFB occ cece c cece cc cceees ec eeceee eeeeee 2-41 
2.5¢ OA! ccc cccc cece nccccesceeeees eecceceee 2-43 
2.5d PL ccc cece cece ence cc ceneenceccenccees 2-45 
2.5e POL. cece cece cc cenccceees on cecccceccees 2-47 
2.5f PSP 1(2)'.cccccccccceccees ee eceesceees .- 2-48 
2.5g ‘S62 PDI DECOM FAIL'..... cece cece eee c cece ence recceeces 2-50 

2.6 PSP _BIT 
2.6a PSP BIT AND/OR FRAME SYNC LOCK FAIL........cceeeceeces 2-54 

2.7 OI DSC 
2.7a OF DSC LOSS... ccc cece cee cence cece cesces ve ceecccnces 2-56 

2.8 TAGS 
2.8a TAGS JAM/EMPTY..... weceeee se cececese cescccceccccccccee 2-58 
2.8b DEVELOPER OVERTEMP......ccccescccccccecs ce ceeeees 2-60 

COMM SSR 
COMM SSR-1 LOSS OF ALL VOICE COMM..........c.eeeee ce eececeee 2-62 
EXPLANATORY NOTES FOR OI MDM/DSC LOSS SSRs......... eececesee 2-64 
COMM SSR-10 OF MDM LOST: OF 1... cee cece cece cece cnet cen eces 2-65 

11 a 2-66 
12 a 2-67 
13 OFA Loc ccc w cece cece ccc ccc cccenccees 2-68 
14 5 2-69 
15 OA2 ..ccccccccacccccccccccceccceece 2-70 
16 0) we ecceee eeeeeeee 2-71 

2-1 MAL /ALL/GEN 
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18 Ss 
19 OFZ... . cee eee eee 
20 0) 
21 0) © ee 
22 0) 
23 ORL... cece cee wees 
24 OR2Z.. ee eer evcceee 
25 OM1. cece eee ee eee 
26 OM2. cece ec ceeccece 
27 OAL... cc cn cceeeees 
28 DAZ... cee ec cccceees 
29 DAZ... cc ceccccccees 

The following Fault Msg has no corresponding MAL procedure in this book: 
TFL FAIL 

2-2 MAL/ALL/GEN 
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COMM 2.1 AUDIO 

LossofAudio Ll} _») ICOM LOST 
on Single. 

Audio Panel 

      

Nominal Config: 

(R15:A) 
cb MNA AUD 
MS/OS - ci 

cb MNB AUD 
MIDDECK SPKR - cl 
(OV102) 
cb MNB AUD 
MIDODECK SPKR/ 
CCU - cl 

cb MNC AUD 
CTR2-cl 

cb MNC AUD PS/ 
AIRLK - cl 

(R15:F) 
cb ESS 1BC AUDL- 
¢ 

cb ESS 2CA AUD R- 
¢ 

cb ESS 2CA 
AUD CTR 1 - cl 

(C3) 
AUO CTR -1 

Individual Audio 
Panels configured 
as reqd 

  

  
ny following until COM AUDIO regained: 

AUD CNTL - sel alt if available 

AUD CTR-2 
Plug into another ATU 
Try another HDST/CCU 
Go to MAL, COMM, 2.1a a

w
n
 

    

G) Assumes that 
operation of each 
loop on affected 
pnl was checked in 
T/R mode 

    

COMM:2 1001 04/19/88 2-4 MAUALUGEN 
  

 



  

  

COMM 

@ 
Loss of Audio . 

on Single — 

  

      

Nominal Config: 

(R15:A) 
cb MNA AUD 
MS/OS - cl 

cb MNB AUD 
MIDOECK SPKR - cl 
(OV102) 
cb MNB AUD 
MIDDECK SPKR/ 
CCU -cl 

cb MNC AUD AUD 
CTR2-c 

cb MNC AUD PS/ 
AIRLK - cl 

(R15:F) 
cb ESS 1BC AUDL - 
ci 

cb ESS 2CA AUD R- 
c 

cb ESS 2CA AUD 
AUD CTR 1-cl 
()) 
AUD CTR-1 

Audio Panel Ht pt tt Failure mode 

  

To: 
    

indicated: 
  

Lost talk and 
listen capability 
  

Lost talk 
capability only 
  

Lost listen 
capability only 

: 
| 2 | How many 

loops affected ? 

  

  

  

ALL 
  

NOT ALL 

(C3) 
@ AUD CTR- 1(2) 

®@ Switch to aiter- 

      

  

      
  

  

  

2.1a NO AUDIO (SINGLE PNL) 

  

ania) Sidetone 
OK ?       

NO 

4   

  

    

EST a | FAiLuRE OF 
ACCU LISTEN 
CKTs UNIQUE TO 
THIS CREW STA- 
TION OR FAILURE 
IN EARPHONE 
AUDIO LINE 
BETWEEN ACCU 
AND ATU EAR. 
PHONE AMP. NO 
LISTEN CAPABIL- 

      

        

  
  

  

  

  

  

    

      

        

@) Assumes that 
operation of each 
loop on affected 
pni was checked in 
T/R mode 

Changes in 
switch position 
apply only to 
pni/crew station 
affected by mal. 
Procedure applies 
exclusively to mals 
that affect only one 
crew station (Audio 
Terminal Unit) 

  

individual Audio ITY FROM THIS 

Panels configured nate position CREW STATION. 

asreqd YESt6 | accu IF ONE OF FOUR 
Listen OK ? LISTEN CKT OF STATIONS 

NO AFFECTED LOOP HAVING CNTL 
FAILED FOR THIS SW, POSITION IT 
ATU AUD CTR TO 8KUP: IF NOT, 

Q) 1(2). USE USE ANOTHER 
POSITION 2(1) CREW STATION 

7 | For failed 
loops at failed pnl 

@ Change 
position of 

LOOP SELECT 
sw from T/R to 

RCV 

YES} 8 | Loss oF ? 

Audio OK ? [PT ISTEN CAPABIL- 
NO ITY IN T/R POSI- 

TION OF LOOP 
¥ SEL SW. LOGIC 

FAILED OR OPEN. 
fg] For affected USE ANOTHER 

loops LOOP OR CREW 

@ Adjust volume STATION 
tws 

Audio OK ? YESS 10] FAILURE OF 
TW CONTACTS 

NO OR ASSOCIATED 
LOGIC FOR CER- 

‘ TAIN VOL LEVEL 
POSITIONS. USE 

ITY AT THIS CREW AND COMPEN- 
STATION FOR SATE WITH HIU 

AFFECTED LOOPS. VOL CNTL 
USE ANOTHER 
LOOP OR CREW 
STATION 

COMM/2 1/002 04/19/88 2-5 MAL/ALL/GEN 
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COMM 2.1a (Cont) 

  

[12] 
@ Try new head- 

  

  

      

  
  

  

  

  

    

    

  

          

  

            

  

  

      

  
  

set, HIU, and 
audio cables 

YESH 13] HEADSET, 144 
Audio OK ? HIU, OR CABLE ® Replace head- 

NO FAILURE set, HIU, and 
cables individ- 
uaily to deter- 
mine which 

fis] Problem at NO failed 
pnl with CNTL @ Mark, stow 

sw ? failed unit 

YES 

16] At pnl 
associated with 

failure 

(09,05,R10, or 
AW18D) 
@ CNTL sw to 

bkup position ¥ 

Audio OK ? NOT i7] Loss oF ALL 
LISTEN CAPABIL- 

YES ITY FROM THIS 

CREW STATION. 
FAILURE OF ATU 

}18} LOSS OF ALL OR PORTION OF 
LISTEN CAPABIL- ACCU ASSOCI- 
ITY FROM THIS ATED WITH THIS 

CREW STATION CREW STATION. 

EXCEPT B/U POS!- USE ANOTHER 
TION OF CNTL CREW STATION 

SW. FAILURE OF 

ATU OR PORTION 

OF ACCU ASSOCI- 
ATED WITH THIS 

CREW STATION. 
USE ANOTHER 

CREW STATION 

t 

COMM2 1/003 03/22/88 2-6 MAL/ALLU/GEN 
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YES 

  

S21] Loss oF 
TALK CAPABILITY 
FOR LOOP(S). USE 
ANOTHER LOOP 
OR CREW 
STATION       

  

        

  

  
      

    

        

  
          

  

      

  

  

COMM 2.1a (Cont) 

19] How many 

loops affected ? 

2 pi gtzo} 
NOT Aut ®@ Position LOOP 

ALL SELECT sw for 

failed loops to 
RCV 

Receive OK ? 

NO 

5 

22 } LOSS OF 

TALK AND LISTEN 

CAPABILITY FOR 

THIS LOOP. USE 
Sidetone YES ANOTHER LOOP 

OK ? > (C3) ° OR CREW 

@ AUD CTR- 1(2) STATION 
NO @ Switch to alter- 

nate position 

YESH 25] FAILURE OF ? 

Audio OK ? TP Taccu pwr FOR 
NO THIS CREW STA- 

TION AT AUD CTR 

SW 1(2). USE 
POSITION 2(1) 

26 | TOTAL ACCU 

PWR LOSS FOR 

THIS CREW STA- 

TION. IF THIS IS 
y. STATION WITH 

27 | CNTL SW, POSI- 

(09,R10) TION SW TO BKUP 
@ if AUD PWR in OR USE ANOTHER 

AUD/TONE, CREW STATION 

place in AUD 

position. tfin 

AUD, place sw 
in AUD/TONE 

Audio OK ? LYEST 28] OPEN CON- 
TACT ON AUD 

NO PWR SW. LEAVE 

SW IN FUNCTION- 

ING POSITION 

@ Try new head- 
set, HIU and 
audio cables 

Audio OK ? ye 30] HEADSET, p{2! 
HiU, OR CABLE @ Replace head- 

NO FAILURE set, HIU, and 

cables individ- 
  oh 

      

ually to deter- 
mine failure 

@ Mark, stow 

failed unit           

COMM/2 1/004 04/19/88 2-7 
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COMM 2.1a (Cont) 

  

  

  

  
  

  

    

  

  

    

            

  

  

  

    
  

  

  

  

      

  
  

  
      

  

  
  

  

    

  

      

        
  

32 Does pni NO 

have CNTL sw ? 

YES 

33] At pn associ- 
ated with failure 

(09,05,R10, 
AW18D) 

@ CNTL sw to 

bkup position 1 

Audio OK ? NOf 34} Loss OF 
AUDIO CAPABIL- 

YES ITY FROM THIS 
CREW STATION. . 
FAILURE OF ATU 

135] Loss OF OR PORTION OF 
AUDIO CAPA- ACCU ASSOCI- 

BILITY FROM THIS ATED WITH THIS 
CREW STATION CREW STATION. 

EXCEPT BKUP USE ANOTHER 

POSITION OF CREW STATION 

CNTL. FAILURE 

OF ATUOR 

PORTION OF 

ACCU ASSOCI- 

ATED WITH THIS 

CREW STATION 

36 | How many 

loops affected ? 

NOT ALL (C3) 
@ AUDCTR.- i(2) 

ALL @ Switch to 
alternate 

position 

1 Talk OK ? are [38] LOSS OF 
. TALK CAPABILITY | 39 | sidetone YESH ao | Loss OF NO ON THIS LOOP 

OK ? TALK CAPABILITY FOR POSITION 
NO AT THIS CREW 1(2) OF PNL C3 

STATION. IF THIS ACCU SW FOR 

iS STATION WITH [41 | Loss oF THIS ATU. USE 
5 CNTL SW, POSI- TALK CAPABILITY POSITION 2(1) 
42 TION SW TO BKUP ON AFFECTED 

OR USE ANOTHER LOOP FROM THIS 

CREW STATION ATU. USE 

ANOTHER LOOP 

OR CREW STA- 

TION. IF THIS IS 

STATION WITH 

CNTL SW, POSI- 
TION SW TO BKUP 

POSITION 

COMM?2 11005 03.2288 2-8 MAUALL/GEN 

voo™ 

a 
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COMM 2.1a (Cont) 

| a2 | 
@ Try new 

headset, HIU, 
and audio 

cables 

Audio OK ? YESH 43) HEADSET, aa | 
HIU, OR CABLE @ Replace 

NO FAILURE headset, HIU, 
and cables 

¥. individually to 
a5 | Problem at NO determine 

pni with CNTL which failed 

sw ? @ Mark, stow 

failed unit 

YES 

|46| atpni 
associated with 
failure 

(09,05,R10, or 

AW18D) 
@ CNTLswto 

bkup position ‘ 

Audio OK ? NOT 47] Loss oF ALL 
TALK CAPABILITY 

YES FROM THIS CREW 
STATION. FAIL- 
URE OF ATUOR 

148] LOSS OF ALL PORTION OF 
TALK CAPABILITY ACCU ASSOCI- 

FROM THIS CREW ATED WITH THIS 

STATION EXCEPT CREW STATION. 

BKUP POSITION USE ANOTHER 

OF CNTLSW. CREW STATION 

FAILURE OF ATU 

OR PORTION OF 

ACCU ASSOCI- 

ATED WITH THIS 

CREW STATION. 

USE ANOTHER 

CREW STATION 

COMM2 1:1006 03.22/88 2-9 MAUALL/GEN 

  

 



  

  

COMM 

  

  

2.1b NOAUDIO 
(MULTIPLE PNL OR OTHER SUBSYSTEM) 

1 
  

  

  
  

  
    

    

  

      

    

      

  

            

  

            
  

  
  

  

  

  
      

    

  

        

G@) MS or RAUDIO 
pni must be pwrd 
to provide sub- 

  

I . system switch data 
LossofAudio =} (09.R10) to ACCU 
Affecting More , 
Than One Audio @//R AUD PWR, MS AUD PWR 
Pnior sw positions 
One or More of ” 
the Following: Positioned in either AUD BOTH 

or AUD/TONE ? — 
1) UHF Trans- 

ceiver NEITHER ONE 

2) NSP Audio q 

3) OPS Recorders 
(09,R10) 

4) Payload Bay @ Turn other pwr 
Outlets sw to AUD 

NO 
5) Launch Umbul- Audio OK ? -—@ 

ical Station 

YES 
6) Audio 

Between 
Orbiter and 
Spacelab 3 } DATA WORD 

. FROM ORIGINAL- 

7) Audio LY PWRED PNL 
Between FAILED 
Orbiter and 
Vehicle at 
Docking Ring 

Vv 

4 | 
(R10) 
@ MS AUD PWR - 

AUD 

(09) 
@ RAUD PWR.- 

AUD ¥ 

Audio OK ? NO}. | 
(C3) 

i" @ AUD CTR- 2(1) 

Audio OK ? VSL 6} raivure oF 
PRI(SEC) ACCU 

| 7] Normal sys NO CIRCUITS FOR 
ops AFFECTED 

SYSTEMS/LOOPS 

8 | UNLESS 
OUBLE FAILURE 

OCCURRED, 

FAILURE IS 

EXTERNAL TO 

ACCU 

@ Troubleshoot 
external system 
inwhich 

trouble 

originated 

COMM/2 1007-03-22 88 2-10 MAL/ALL/GEN 
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COMM 2.1¢ 

  

Audio Problem 
On Wireless   

  

  

    

Nominal Config: 

YATU Config 
Y Vol tw(five) - 5 
ccu 
¥ Powe: -on 

(wall unit) 
¥ Green light-on 
7 Rotary - both 

y¥ Cable secure 
y¥ Antenna secure 

(leg unit) 
Channel select 

7 Battery secure 
Y Antenna secure 

  

»| 1 | Are multiple 
yr 

crewmember 

outlets on . 

different wall 

units affected ?   

YES 
—> 

    

  

~ O 

  

q 

2 | Isolate leg 
unit as possible 

cause 
  

® Select aiternate 

21b[ 1]. 

          

  y 

AUDIO PROBLEM ON WIRELESS 

« 

      

  
  

  
  

  

power-on BEEP 

present ? 

  

channel 

® Select alternate 
wall unit 

Did either recover NO 3 | 

comm ? e/ Headset 
functions at 

YES good comm 
~ source 

Headsetgood? {NOI q | 
@ Use spare 

YES headset 

Vv 

5 | Is leg unit YES 6 | 
® Use spare leg 

unit       

\"° 
  

  

7_} lsolate wail 
unit as possible 
cause 
  

® Trycomm on 

both channels 
from another 

@ Change battery 
pack 

@ If comm not 
recovered use 
spare leg unit     
  

      

  

    
  

        

    

      

    

  

G) When 
switching channels, 
only one leg unit 
can operate on 
given wall unit 
channel. 
Simultaneous use 
will cause loss of 
side tone 

G) lf audio MAL 
does not recover 
comm outlet for 
wall unit, use 
alternate ATU with 
audio extension 
cable 

  

leg unit 

Comm available? {YESI_9 | susPECT 
” § ORIGINAL 

NO CHANNEL OR 
HARDWARE 

q 

10 | 
@/comm outlet 

audio to wall 
unit with 

headset/HiU 

; NO Good audio ? 24a 

YES 

Vv 

111 | 
@ Use spare wall 

unit cable 

COMM:2 1008 03 22/88 2-11 MAL/ALL/GEN 
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COMM 2.1d ATU NOISE 

  

      

  

  

  

  
  

  
  

    

    

    
5 | On naisy ATU 

| git | Noise at Mae Record 
ATU Noise more than one locations hearing 

ATU? ° noise, ATU 
settings, WCCU/ 

NO HIU/HDST/CABLE/ 
MHA allocations, 

\ WCCU/HIU 
3 | Record control settings 

location, MET, 
all ATU settings 
WCCU/HIU/ q 
HDST/CABLE/ 

MHA allocations Had atatime, 

WCCUMIY cycle ATU PWR- 
control settings OFF 

@ Listen for noise 
on other ATUs 

@ Return to orig- 
inal config 
  

  

® Select PTT, 

PTT mode   
Single ATU nore 
  

    

\ 
Multiple ATU 

noise       

  

@® CCU PWR - OFF   
  

Norse ?     

  

NO __ 
@ CCU PWR-ON 
@ Replace WCCU 

        

or HIV with 

spare 

Noise ? 

YES 

  

@ Remove MHA if 

present 
  

Noise ? 
  

  

YES __ 
®@ Replace 

headset 
  

Noise ?       

  

YES _ 
® Replace 

headset cabie 
  

Noise ?       

YES 

  

  

iaard 3 | wcecuor 
HIU DEFECTIVE       

  

> 1 MHA 

OEFECTIVE       

  

iS 112] HEADSET 
DEFECTIVE       

  

Ll 14] HEADSET 
CABLE DEFECTIVE           
  

COMM:2 1010 03/22 88 MAUALUGEN
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COMM 

Ls}o3] 

y 
  

  

15 lonaTu 
  

@ AllLOOP 

SELECT sw - OFF 
ey Comm with 

each individual 
LOOP (RCV, 

then T/R) 
  

Noise on one 

channel or some 

channels but not 
all 

¥ 

  

Noise on ail 

channels       

  

@ Switch ACCU 
  

Notse ? 
  

NO 

    q 
120] ORIGINAL 
ACCU PROBLEM. 
STAY ON CUR- 
RENT ACCU       

  

214 
@ Select aiternate 
ACCU 
  

      

2.1d (Cont) 

  

16 | ATU CARD 
DEFECTIVE 
  

: 
  

Liz} Do not use 

Try B.U ATU if 

available   
affected channets. 

    

  

YESH 19] aTu FAIL- 
PT URE. USE OTHER 

AVAILABLE ATU       

  

NO 
Lp 122] ORIGINAL 

      

  

  

  
        

  

v 

25 
  

  

  

time turn a given 

loop off on all 

ATUs to isolate 

problem toa 

given loop. 
Repeat for all 

loops   

i ? 

Noise ? ACCU PROBLEM. 
YES STAY ON CUR- 

RENT ACCU 

@ AILATUs 

generating 
noise - SEL 

PTT/PTT 

NO 24] MULTIPLE ? 

Norse ? TPP wecus ARE 
YES KEYING 

v 

| 26 | Oneata p|2Z After all 

and record or 

continue with 

noisy channels   
noisy channels are 
isolated, turn off 

            
rep   

Isolate and 
ace or con- 

tinue to use 

PTT/PTT mode           

COMM/2 1/011 03'22'88 MAL/ALL/GEN 
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COMM 2.2a GCIL CONFIG: PNL +, 
CAMR OVERTEMP: YES +, 
KU GMBL, GYRO TEMP + 

SM , 
ALERT . 

| 
$76 COMM 

      

Camrtemp > 45 
KU-BAND GMBL 
temp > 180 
GYRO temp > 180 

SM 76 COMM/RCDR 

Which param is out of tolerance: 
  

GCIL CONFIG: PNL +   
  

CCTV CAM OVER- TEMP: YES #   
  

KU-BAND GMBL TEMP A #8 + 
or GYRO TEMP 4       

  y       

2 i OcenHtroo 
  

if LOS: 

(R15:C) 
®@ co MNB KU ANT 

HTR-op 
  

if AOS: 
e/MCC       

| 3 | 
‘A3) 
ey MON 1(2) 
PWR-ON 

e/ MON 1(2) 
DATA-ON 

ey MON 1(2) 
SOURCE - PNL 
  

Select all camrs to 
MON 

(A7U) 
@ VID OUT pb- 
MON 1(2) (ail 
camrs) 

@ VID IN pb- MON 
1(2) (each camr) 

Le | 
NOMENTARY OR 

CONTINUOUS 
LOSS.OF PWR TO 
}GCIL, WHICH 
CAUSED COMM 
SYS CONFIG TO 
REVERT TO THAT 
INDICATED BY 
swONPNL Al, 

/ MCC for GCIL 
STATUS       

  

Pwrdn camrs with 

temp > 45 degC 

(A7U) 

@ Aff TVCAMR 

PWR - OFF       

  

permanent ? 
  

  
NO 

Z | If GCIL loss 
was momentary 
(transient pwr 
loss gives same 

symptom) then 
COMM SYS has 
reverted to PNL 

CONFIG but 
control switches 
and CMDs remain 

functional 

    

      

5 | is cit loss yes | The 
following 
switches lost and 

all functions now 
in panel mode: 

(C3) S-BD PM 
CONTROL, (A1U) 
KU-BD CNTRL, 
(A1R) S-BD FM 
CNTRL, (A1L) S-BD 
PL CNTRL, (A7U) 
TV PWR CNTRL 

(only). The crew 
must operate 
these systems (No 
MCC CMD capa- 
bility now exists 
for these systems)           

COMMr2 2 001 04/25/88 MAL/ALL/GEN 
  

 



  

OO
lE
 
Z
W
W
O
D
 

88
/6
2 

£0
 

91
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N
I
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N
I
V
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V
W
 

L9
 

  

  

  

      
  

NS  §-BD/UHF 
Ww 

  

  

  
  

  

  

  

        

    

    

    

  

    

            

  

  

  

  

    
  

      

  

  

      

      

  

  

  

  

   
    

      

  

  

  
  

      
          

                
    
  

  

  

  

    
  

  

  

  

      

  

  

  

  

        
  

  

    
  

  

  

            
  

        

      

      

  
  

              
  

  
    

                            

            

URF 
URA 

ULF 
ULA 

LLF 
LLA 

LRF 
LRA 

COMM FFI SIG STR(F9.A1) | pg $B-SYS 1 PWR: cnTL aC. 1 AND 

- . . ($76) S-BD PM | Sf ncusneg XPNOR 1 somo 

RCV +¢ +4 4q—- RCVR TR STON IO &5GLS 

HDR/LDR | qq q— fF €x STON LO m4 ANTENNA SW 

AU SGLS (SM201 ") 

XMIT > bom LOW FREQ . 

—< +» HDR/LDR > — XMTR 4 STOW LO & SGL5 i B . A 

4VG2 (HDR) NSP4 -_ @Xx STONLO men ee aS — +4 

ry (576) [a RK SGLS fa 

Cc + to A B 

FF HOR HIGH 
¥ acy Pxmit XMIT q FREQ A. mi 

COMSEC1 > - — 
pea RCV $4 $1 

CNTL ABI PWR AMP qt 

tC B J A A | ~ 
— oes 1 —_ — — > 

UHF STON Ht X X xX BX STON Hi 

ey 3 PCMMu - (S62) OR TORS LAN *K - B /s /\ ala 

a 3 |) t $2 sy 
‘ $76, 3 I 

= nc , ps tla td 
A CNTL AB3 XMIT Low yp pV” 
C COMSEC2 + (S76) 3 

C HOR Rov Px PREAMP Pe 8 B 
U - - [SIG STR(F9,A1) j . 

2 y v A a oM#— 4 

a” 
IC a XPNDR 2 (S76) $2 $3 

AG) HIGH FREQ ELEC fy _| ELEC 
> RCV + + RCVR TX STON 10.8 SGLS 1 62 

AG2(HORY | JHDAVLOR | gq +t —— ¥ 1 : 

ausas 

XMIT [I >| J 
XMTR LOW FREQ STDNLO 

HOR/LOR > > TH STOM LOB SGtS OK ore PF @ PF2 

AVBAYT = [J oun an stOnto oven ' 2 
NSP2 2 

AVBAY2 = [2] ($76) B FF3 meses fr 

L__y 3 SB-SYS2PWR: CNTLBC2 AND 
AVBAY 3A « p] baer MNNC FLC 3       

)



COMM S-BD PM TABLE 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                    
  

UPLINK] DOWNLINK 

sire | SITE | Rate. -ORATE uF} Tv | COMMENTS 
ID TYPE ENCRYPTED 

ORCLEAR TencryPTED] CLEAR 

PDL | STDN | HV/LO | HILO | HILO 
BDA | STDN | HILO | HILO | HVLO | e 
NHS | SGLS | HI/LO | HILO | HI/LO 
AGO | STDN | LO LO. | HI/LO 
DKR | STDN | LO to | HO | e 
MAD | STDN | LO LO. | HI/LO 
ACN | STDN | LO Lo | HV”LOo| e 
OAK | SGLS | HILO | HILO | HVLO | e 
10s | SGLS | HILO | HILO | HVLO | e 
YAR | UHF ° VOICE ONLY 
CAN | STDN | LO LO. | HI/LO 
GwM| sTDN | LO Lo. | Hilo | e 
GTs | sGLs | HILO | HILO | HILO NO ID ON 2011 
HAW | STDN | LO Lo | Hvo|e |e 
HTS | SGLs | HVLO | HI/LO | HILO NO ID ON 2011 
vbB | STON | HILO | HILO | H/LO | e | e 
vis | sGts | HILO | Hilo | HILO NO ID ON 2011 
DFRF | STDN | HI/LO | HILO | HILO | © NO ID ON 2011 
GDS | sTDN | Lo | HILO | HILO e | NOIDON2011 

68 
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COMM S-BD/UHF 

  

Loss of S-BD 
Voice (STON 
Low Pwr, STON 
High Pwr, 
TDRS or SGLS 
Mode)   

  

1 
COMM LOST (Mult Pnis) 

    

Nominal Config: 
Switches selected 

to SYS 1 (Pn 
Mode Backup) 

’ 1SYS 2 operating 
via CMD (Prime) 

(R10) 
MS AUD PWR - 
AUD/TONE 

(09) 
R AUD PWR - 
AUD/TONE 

(R15:A) 
cb MNA AUD 
MS/OS - cl 

cb MNA UHF - cl 
cb MNC AUD 
CTR2-cl 

(R15:B) 
cb MNC UHF - cl 
cb ESS 2CA 
AUDR-cl 

cb ESS 2CA 
AUD CTR1-cl 

  

SM 76 COMM/RCOR 
      

1. AUDCTR-2 - 
if ali ICOM and AG failed (3 ATUs): 

2. ¥/cb ACCU (two) - cl (pnt R15: A,F) 
Goto step 7 

3. Config pnl Al for STON or SGLS or TORSS per site 
coverage 

NOTE 
With 2 TDRS, STONAGLS not routinely 
providing on-orbit support between ascent and 
entry but available within 1-2 hours after WSGT 

  

  
outage 

ston_| scts_| tors 
PM MODE STDONLO | SGLS | TORS DATA 

DATA RATE XMIT HI HI HI 
RCV LO HI Lo 

CODING (two) OFF OFF ON 

4. S-BD PM CNTL - PNL, then CMD to effect reconfig 
(pni C3) . 

5. Sel best antenna; if nojoy, return to GPC (When TDRS 
E/W coverage overlaps, assume W support) 

6. Attempt UHF PRI, ALT, and G (say freq) per site 
coverage (30 sec reqd for site reconfig) 

7. Confirm U/L CMD capability: 
/ Flashing U/L on GNC & SM CRTs 
Acknowledge with: ITEM9+999999 

¥ Abort light cycling ON/OFF (MCC acknowledge) 
/No flashing U/L 

If confirmed: go to MAL, COMM SSR-1 > > 
if no comm and no U/L CMD, go to 
MAL COMM 2.3a ry 

  

o
m
     

        

COMM/2 3/001 08/29/88 2-18 
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COMM 2. 

LO. 
3a NO S-BD VOICE: TDRS 

@® - 
  

  

|_2_} Config for $-8D SYS 1 TORS DATA 

  

  

  

        

  
          

  
  

  

      

  

  

  

    

  

      

          

1} Log current S-BD > 
PM config diff from mode 
those indicated 

(C3) 
® S-BD PM CNTL - PNL 

SM 76 COMM/RCDR 

(A1L) 

XPND 1 @ S-BD PM ANT SW ELEC - 1 
MODE TORS e PRE AMP -1 

SPD SPEC ON e PWR AMPL OPER - 1 
RANGING OFF ® STBY -1 

PREAMP 1 e MODE - TORS DATA 
FREQ HI ® XPNDR -1 

PWR AMPL @ NSP DATARATE XMIT - HI 

OPER 1 e RCV -LO 
STBY OFF e UPLK DATA -S-B8D 

NSP e CODING XMIT-ON 

FRSYNC 1 YES e RCV -ON 
2 NO e PWR - 1 

FAIL SAFE ENA If Encryption in use: 
DATA XMIT HI @ NSPENCRYPTION PWR -ON 

RCV LO e MODE -SEL (all) 
UL DATA $ e SEL -RCV 
CODING XMIT ON If notin use: 

RCV ON @ NSPENCRYPTION PWR -ON 
GCIL CONFIG CMD e MODE -SEL 

Log ANT QUAD SM ANTENNA 

Advise MCC of config e/ TORS in view 
when comm regained 

3 Two-way S-8D voice ? YES SYS 2 
PROBLEM 

NO Y/MCC 
Vv 

(C3) 
@ S-8D PM CNTL- CMD 

@ Issue RTC: XPNDR T/R and R/L DATA 

ENA from MAL CMD TABLE, 
then continue 

Two-way 5-BD voice ? YES 
INADVERTENT 

NO CONFIG PROB- 
LEM. ADVISE 

6 | MCC OF CONFIG 

@ issue RTC: FREQ -LOW 21] from IN BLOCK 
MAL CMD TABLE, then continue 

SM 76 COMM/RCDR 

ey PREAMP FREQ -LO 
@ Wait 10 min for site acquisition 

Two-way $-8D voice ? YES 97 | HIGH FREQ 
PROBLEM. 

NO /MCC       

G) Assumes SM, 
OPs 201 

PWR AMPL 
requires 180-sec 
time-out before full 
amplification takes 
place if not in STBY 
mode 

When switch- 
ing NSPs, Alert Tone 
and error ms 
"BCE STRING 7 NSP’ 

or 
“BCE STRING 3 NSP’ 
may occur. No i/O 
RESET reqd 

    

COMM/2.3002 02/17/89 2-19 
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COMM 

Lo 
2.3a (Cont) 

  

| a_| Trynew 
antenna 
  

SM ANTENNA 

@ MNVR for new 
QUAD ANT 

within 

+ 45deg EL 
@ If Upper ANT 

indicated, select 
adjacent Lower 
ANT 

@ if Lower ANT 

indicated, select 

  

    

  

  

  

  

  

            

  
      
  

NO 

  q 
  

13 j If encryption on and cleared 
for clear T/R, try encryption off 

and inhibit P/L data 
  

(C3) 
@ O| PCMMU FMT - FXD 

(A1L) 
@ NSP ENCRYPTION 
@ MODE -SEL 

@ SEL-BYP 
® Wait 1 min for MCC reconfig 

adjacent Upper 
ANT 

Two-way $-BD ves 19_} ORIGINAL 
voice ? ANTENNA FAILED 

No 

10 | Command nt ii | 

System 1 TORS “| @ /Display 
mode 

M / (3) RepR OM 
@ S-8D PM CNTL- 

CMD XPND 1 

® Issue RTCs: MODE TDRS 

System 1 TDRS SPD SPEC ON 
mode from RANGING OFF 

MAL CMD PREAMP 1 

TABLE [20]. FREQ LO 
then continue PWR AMPL 

OPER 1 

STBY 1 

NSP 

FRSYNC 1 YES 

2 NO 

FAIL SAFE ENA 

DATA XMIT HI 

RCV LO 

UL DATA s 

CODING XMIT ON 
RCV ON 

GCIL CONFIG CMD 

Two-way S-BD voice ? LYES 

  

  

12 } POSSIBLE SW OR 
GCIL PNL DRIVER 
FAILURE (DO NOT USE 
S-BD PM CNTL - PNL)     

          
  

  
        

(a) Do not point 
Orbiter with 
Antenna attitude 
off Nose or Tail 

  

Two-way $-BD voice ? YESH 14 | SYS 2 AND 
COMSEC 1 FAILURE. 

NO /MCC 

1 
15 

COMM/2.3/003 06/16/88 2-20 MAL/ALL/GEN 1 
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ECLS 2.3a 

Ls} . 

    

  

15. | DOUBLE OR 
HIGH PWR MODE 
FAILURE     

    
  
CAUTION 

  

    

PL may have KU 
radiation 
constraints 
    

  ©) 

(Cont) 

  

  
STDNASGLS 

available for A/G 
voice ? 

168 UHF/KU/ NOt 17| 
  

      YES 

" | @ Go to LOSS OF 
ALL VOICE 
COMM, COMM 
SSR-1     

    
18 | Use UHF, KU, or STDNASGLS for A/G Comm 
  

(C3) 
e/S-8D PM CNTL-PNL 
  

(A1L) 

e 

Reconfig as needed for KU or STON/SGLS 
  

  

        

KU STON SGLS 

@ NSPDATARATE XMIT | HI Hi HI 
RCV HI LO HI 

UPLK DATA KU $-BD $-BD 
CODING XMIT OFF OFF OFF 

RCV OFF OFF OFF 
@ S-BD PM MODE N/A STDNLO| SGLS 
  

    ®@ Go to COMM KU-BD ACTIVATION (ORB OPS) if reqd     

  

G) UHF not secure 

    

COMM/2 3/007 =: 06/16/88 2-21 MAL/ALUGEN 1 
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COMM 2.3a (Cont) 

  

MAL CMD TABLE . 
  

19 | XPNDR- RAND R/L DATAENA 20 | SYSTEM 1 TORS MODE 
  

SM1 DPS UTILITY 

Issue RTC (RESET PL1 or PL2) 

or 71IOAQTEFE EXEC (PL2) 
@ CMD -ITEM 14 EXEC 

Issue RTC (S-BD XPNDR - T/R) 
@ RTC-ITEM 134+79090048 EXEC (PL1) 

or 790A0048B EXEC (PL2) 
@ CMD -ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 

Issue RTC (R/L DATA - ENA) 
@RTC-ITEM 13+79090048 EXEC (PL1) 

or 790A0048 EXEC (PL2) 
@ CMD -ITEM 14 EXEC 
  

  

21 | FREQ LOW 
  

SM1 DPS UTILITY 

Issue RTC (RESET PL1 or PL2) 
@RTIC-ITEM 13+4710901FF EXEC (PL1) 

or 710A01FF EXEC (PL2) 

@ CMD -ITEM 14 EXEC 

Issue RTC (XPNDR/PREAMP FREQ - LOW) 

or 790A0049 EXEC (PL2) 
@ CMD - ITEM 14 EXEC       

  

SM1 DPS UTILITY 

Issue RTC (RESET PL1 or PL2) 

@RTC-ITEM 134+710901FF EXEC(PL1) 

or 71Q0A01FEF EXEC (PL2) 
@ CMD -ITEM 14 EXEC 

Issue RTC (PWR AMP 1 OPR ON) 
@RIC-ITEM 13+790900 3 3 EXEC (PLI) 

or 790A0033 EXEC(PL2) 
@ CMD -ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 

Issue RTC (TORS S-BD MODE) 
@ RTC-ITEM 13+790900F 1 EXEC (PL1) 

or 79Q0AQ0F1 EXEC (PL2) 
@ CMD -ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 

Issue RTC (ANT ELEC SW1 ON) 

or 790A001F EXEC (PL2) 
@® CMO -ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 
Issue RTC (XPNDR 1 ON) 
@RTC-ITEM 13+7909003€E EXEC (PL1) 

or 790A003E EXEC (PL2) 
@ CMD -ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 
Issue RTC (PREAMP 1 ON) 
@RTC-ITEM 13+79090039 EXEC (PL1) 

or 790A0039 EXEC (PL2) 
@ CMD -ITEM 14EXEC 

@ Issue RTC (RESET PL1 or PL2) above 
Issue RTC (NSP 1 ON) 

or 790A0050 EXEC (PL2) 
@ CMD - ITEM 14 EXEC 

@ Issue RTC (RESET PL1 or PL2) above 
Issue RTC (ONLINK-HDR) 

@RTC-ITEM 13+7909005 3 EXEC (PL!) 

@ CMD -ITEM 14 EXEC     
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COMM 

  

SM 
ALERT 

      

2.3b ‘OPS 2011 ANT’ 

  

Li 
SM ANTENNA 

  

      

if: 
Actual selected quad 
antenna not the 
same as SW com- 
manded antenna 

Nominal Config: 

(C3) 
$-BD PM 
ANT - GPC 
CNTL-CMD 

{A1L) 

S-BD PM 
ANT SW ELEC - 1 
PRE AMP - 1 
PWR AMPL 
STBY -1 
PWR AIMPL 

OPER-1 
XPNDR -1 

NSP PWR -1 

  

OPS 2011 ANT F4 

  

  

  

    
4] TUM PARAM   

YES 
$ BAND ANT pl 2] s-80comm {WES 3 | mccwill 
QUAD ‘¥‘ ? with Gnd cmd isolate failure, 

operating ? select alternate 
NO NO sys via gnd cmd. 

q ¥ MCC for further 
action     

  

  
Vv 

S | UHF Comm ON PREVIOUSLY 
SELECTED available at 
ANTENNA FAILED current site ? 

“37     OR TRANSIENT YES       

FAIL 

19 | 

5 : y     @) 
  

6 | Use UHE sys for voice 
  

(User AUD pnil) 
@ AUD AJA - T/R 
  

(AIR) 
@/ AUD CTR UHF AVA - T/R 
  

(06) 
@ UHF MODE - SPLX 

/XMIT FREQ - 259.7 
YSPLX PWR AMPL-ON 
SQUELCH - as reqd 
  

®@ Call MCC stating ‘ON UHF' for 
further action     
  

r 
  

Z | Select alternate $-BD PM 

      

  

  

  
        

  

      
  
  

    
            

G) UHF not secure 

Q) Switch failures 
may prevent certain 
antennas from 
being selected 

  

system 

(C3) 
@ $-BD PM CNTL -PNUCMD 

S BAND ANT QUAD ‘¥’ still 8_| s-80 comm 

present ? SW ELEC, GCIL 
YES CMD DRIVER, OR 

PL MOM FAILURE. 

Q) /MCCFOR 
FURTHER ACTION 

9 | Select best QUAD Antenna 

(C3) 
@ S-BD PM ANT -as reqd 
@ Pause 2 sec between antenna 

switch 

Comm with MCC restored ? YESI 10] Gecmom 
AUTO ANT 

NO SELECT MODE 
FAILURE, CREW 

y WILL BE PRIME 

11] Return $-BD PM ANT to GPC FOR SWITCHING 
position ANTENNAS 

(C3) 
@ S-BD PM ANT - GPC 

@ Pause 2 sec between ANT 

switch 

COMM/2.3/011 03/22/88 2-27 MAL/ALL/GEN 
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COMM 2.3b (Cont) 

1 witch to alternate fr n 

PREAMP FREQ 
  

PREAMP FREQ - HIGH   

      PREAMP FREQ - LOW 
  

    
13 | Switch to low frequency 
  

SM 1 OPS UTILITY 

Issue RTC (RESET PL1 or PL2) 

° or 710A O1FF 
© CMD - ITEM 14 EXEC 

e or FFQA UUSD 

@ CMD -ITEM 14 EXEC 

(PL2/RESET) 

Issue RTC (XPNOR/PREAMP - FREQ - LOW using PL MDM/reset above) 
@ RTC-ITEM 13 +7909 0049 EXEC(PLI/FREQ LOW) 

(PL2/FREQ LOW) 

  

SM 76 COMM/RCDR 

@//PRE AMP FREQ -LO         Vv 
  

14 Switch to high frequency 
  

SM 1 DPS UTILITY 

Issue RTC (RESET PL1 or PL2) 

° or 710A O1FF (PL2/RESET) 
@ CMD - ITEM 14 EXEC 

Issue RTC (XPNDR/PREAMP - FREQ - HIGH using PL MDM/reset above) 

e or J9IOA QO4A 

© CMD - ITEM 14 EXEC 
  

SM 76 COMM/RCDR 

@/ PRE AMP FREQ - HIGH       

lis] 
® Wait 10 min for site to reconfig 

    

  

Comm with MCC ? YES 

Jo 

17 | If feasible and comm reqd 

  

  

  

@ Reorient vehicle to select 
another antenna 
  

Comm with MCC reqd ? LVES fig | ANTENNA 
NO FAILURE   

      
v     

19} 
@ Wait for UHF site       

  

Y 

116} REPATH 
FAILURE FROM 
PREAMP TO 
ANTENNA ON 
ORIGINAL 
FREQUENCY. 
/MCC FOR 
FURTHER ACTION         

  

COMM/2.3/012 02/17/89 2-28 MAL/ALL/GEN 6 
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COMM 2.3 S-BD/UHF 

Loss of UHF 1. 
Comm to > UHF COMM LOST (Mult Pnis) - 
Ground — . 0 
tation with Attempt COMM recovery after each step: 

1. UHF SQUELCH - OFF       

Nominal Config: 
(R15:B) 
cb MNA, 
MNC UHF - cl 

(06) 
UHF 
MODE - SPLX 
“XMIT FREQ - 259.7 
SPLX PWR AMP - 
ON 
SQUELCH - ON 

(ATR) 
AUD CTR UHF 
A/A-T/R 

  

  
2. AUDCTR-2 
3. UHF XMIT FREQ - 296.8 

Call site stating ‘on UHF’, 
wait 30 sec for site reconfig 

4. If no COMM, wait until next S-BD site or go to MAL, 
COMM, 2.3¢     

G@) The following 
gnd stations have 
UHF capability: 

MiL 
GWM 
HAW 
YAR 
10S 
ACN 
GOS 
DKR 

Not all gnd stations 
provide routine 
“on-orbit support 
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COMM 

    

  

      

2.3¢ NO UHF VOICE (MULTI PNLS) 

@) 

  

  

      

  

  

  

        

      

  

  
  

        

  

  

  

            

          

  

  

              

  

        

        

  

        

G) XMTR range ts 
350 miles with PWR 

    

Loss of > 1 | Whatis . AMP UHF Voice symptom ? . Q) 
- Up to 30 sec 

Loss of L_yl 2 j may be read for 
RCV only (06) MCCisite response 

@ UHF SQUELCH - @ 
Nominal Config: xm ot OFF as step will . 

severe imit (R15:8) or mcccomm? _—| YESH 3. | sQueLcH xmit range. cb MINA, MNC Loss of © P FAILURE. OPER- 
(06) ‘ XMIT & RCV NO ATE WITHOUT 
UHF SQUELCH 
MODE - SPLX . 
XMIT FREQ - Ln ft i * 
259.7 (C3) 

SPLX PWR AMP - @ AUD CTR-2(1) 
ON 

SQUELCH - ON MCC Comm ? ves 5_} PRISEC) 
(AiR) ACCU CIRCUITS AUD CTR UHF A/A - NO FAILURE, 

TR G) AFFECTING UHF 
y 

6. | Switch UHF 
freq 

© Notify STON 
prior to 

changing freq 

(06) 
@ UHF XMIT 

FREQ - 296.8 

MCC Comm ? YEST 7 | 259.7 FREQ 
" P FAILURE. XMTR 

NO AND/OR RCVR 
FAILURE, 

‘ @) DEPENDING ON 
| Switch to PATH TAKEN 

GUARD freq 

(06) 
® Notify STDN 

prior to 

changing freq 
@ UHF MODE -G 

TR Vest 9 | UHE xmiT 
FREQ SWITCH 

MCC Comm ? FAILURE 

NO 

p 

(06) 
@ UHF SPLX PWR 
AMP - OFF 

@ Roll vehicle 
heads up to 
Maximize 

Antenna gain 
to ground site 

YES 
MCC Comm 7? | gph ti) SPLX PWR 

AMP FAILURE. 
NO OPERATE WITH- 

OUT PWR AMP 

12] UHFINOP. 
POSSIBLE AVOID 
INPUT, KEYING 
OR DOUBLE SYS 
FAILURE 

COMNM:2 3.014 = 032288 2-30 MALU/ALL/GEN 
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COMM 

  

No Picture On 
Monitor 1(2) 

      

Nominai Config: 

(R15:D) 
cb MNA TV C AFT 
BAY CAMR/PAN- 
TILT - cl 

CAMR HTR - cl 
PAN-TILT HTR - ef 

cb MNA TV CONTR 
UNIT - dl 

  

a Try other 

monitor 
a 

  

(A7U) 
®@ Config Monitor 

2(1) to Nominal 

Contig 
@ VID OUT pb - 
MON 2(1) 

@ VID IN pb-same 

source selected as 

when problem 

occurred 
  

Picture on monitor ?       

(" 

  

3 | Select test 

  

        

  

  

  

  

  

  

2.4a NO MONITOR PICTURE 

  

YESH 2 | MONITOR 
PF (2) FAILURE .       

  

      

  

  

  

        

  

  

        

    

                    

G) All TV config 
will be lost. Camr 
must be repwrd and 
all inputs reselected 

    

cb MNA TV MON 1 - pattern 
ci 

cb MNB TV AFWD (A7U) 

Bat CAMRIPAN- @ VID OUT pb- 
ILT-¢ MON 1(2 

PAN-TILT HTR - cl TEST 
cb MNB TV CONTR 
UNIT - cl YES | a | Cycle Camr 

cb MNB TV MON 2- Test pattern on nner <> | yr 
cl monitor ? 

cb MNC TV B KEEL’ (A7U) 
EVA CAMR/PAN.- NO @ VID OUT pb- 
TILT -cl MON 1 
CAMR HTR - cl @ VID IN ob - 
PAN-TILT HTR - cl fected 

cb MNC TV CAB - cl Ls | switch sync affected Camr 
(R15:€) GEN 7 
cb MNAD STBD {A7U of O19, 
RMS TV CAMR’ (A7U) MOS8F) 
PAN- TILT - cl @ TVSYNC- @ (affected 

CMR HTR - cl REVERSE Camr) TV 
PAN-TILT HTR - cl CAMR PWR. 

cb MNB RMS PORT Test pattern on ye is | SYNC GEN OFF 
RMS TV CAM monitor ? FAILURE © Wait 10sec 

AN-TILT -¢ 
CAMR HTR - cl NO @ (affected 

PAN-TILT HTR -cl Camr) TV 

(A7U) CAMR PWR - 
TV PWR CNTL - CMD ON 
TV PWR CONTR [7 | Try other @ CAMR CMD 
UNIT - MNA(MNB) pwr source for ALC PEAK pb - 

TV SYNC - NORM vcu PEAK 
TV DNLK - as reqd 
(A3) (A7U) Picture on 
MON 1(2) @ TV PWR CNTL- ‘i SOURCE - PNL PNL o_ MODE - NORM © TV PWRCONTR YES NO 
SCAN - UNDER 
SYNC - INT UNIT - MNB 
DATA - as reqd (MNA) 
X-HAIR - as reqd ®@ Wait 10 sec 11 
PWR - ON ® VID OUT pb- [rr] 

MON 1(2) 
® VID IN pb- 

TEST 

YES 8 | FAILED WIRE 9 } ALC LOGIC 

Test parternon TPL OR PWR RELAY LOCKUP IN 
, IN VCU. USE CAMR., 

NO ALTERNATE PWR CONTINUE 

SOURCE NORMAL OPS 

y 

10 | vcu 

FAILURE, LOSS 

OF ALL TV 

COMM. 2 4/001 03/21°88 2-32 MAL/ALL/GEN 
 



  

  

  

      

  
  

  

  

        

  
  

  

  

  

  

          

  
  

  

      

i COMM 2.4a (Cont) 

4 

11] Camrin NO 12 | Loss OF . 
cabin ? CAMR 

YES 

v 

3 | Try alternate 
TV cable 

(A7U) 

@ VID OUT pb- 
MON 1(2) 

®@ VIDIN pb - FLT 
DECK 
(MIDDECK) 

(019 or MOS8F) 
@ TV PWR - OFF 
@ Replace camr 

cable 
@ TV PWR-ON 

(Rear of Camr) 
@ ALC-NORM 
pb - push 

i NO 
icture on — pe] 14 | Try alternate TV Phi 

monitor (019 or MOS8F) 
YES @ TV PWR - OFF 

®@ Disconnect TV cable at pn 

A (MOS8F or 019) 
#15 | CAMR CABLE @ TV PWR - OFF 
FAILURE ®@ Connect cable 

@ TV PWR-ON 
  

(Rear of Camr) 
@ ALC-NORM pb - push 
  

(A7U) 
@ VID OUT pb- MON 1(2) 
@ VID IN pb - FLT DECK 
(MIDDECK) 

  

< mn
 

n
 

    Picture on monitor ? 
aX 16 TV PANEL 

FAILURE   
  

NO 

  

  

  

17 i Try aitern mr 

(O19 or MOS8F) 
@ TV PWR - OFF 
@ Connect alternate Camr 
@ TV P=WR-ON 
  

(Rear of Camr) 
@ ALC-NORM pb - push 

  

    Picture on monitor ? 

=< m ws
 

18 | TvcMR 
FAILURE   y 

  

NO 

  

19 | INDEPENDENT 
DOUBLE FAILURE       
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COMM 2.46 MON 1(2) FAULT LT ON 

  

  Lt On 
MON 1(2) Fault |_| 

    

Nominal Config: 
{A7U) 
TV SYNC-NORM 
TV DNLK - as reqd 
(A3) 
MON 1(2) 
SOURCE - PNL 
MODE - NORM 
SCAN - UNDER 
SYNC - INT 
DATA - as reqd 
X-HAIR - as reqd 
PWR -ON 

      

  

  

      

    

    
  

        

  
  

  

  

    

      

  

     

      

  

      

    
      

      

fa | Camrselect- |NO} 2 | Select Camr 
ed to monitor ? (A7U) « 

YES “ @ViIDOUT pb- 

MON 1(2) 

@ VID IN pb - any 
Camr 

Monitor fauitit {NOU 3 | camrnot 
on? SELECTED TO 

- MONITOR 
YES CAUSES LOSS 

OF SYNC 

Vv 

a | Turn bright- 

ness and contrast 
fully down, then 
cycie pwr 

(A3) 
MON 1(2) 
@ BRT -ccw 

@ CONTRAST - 

ccw 
@ PWR - OFF 

(wait 5 sec) 
@ PWR -ON 

@ BRT -cwuntil 

video 

acceptable 

@ CONTRAST - cw 

until video 
acceptable G) 

Fault it on? INO. | 5_} BRIGHTNESS 
AND CONTRAST 

YES SET TOO HIGH 

6 | Turn MON 
1(2) off, allow 
thermal 
cooldown 

(A3) 
@ PWR - OFF 

(wait 30 min) 

@ PWR-ON 

Fault it on ? NQU7 Joverteme | 
ON EITHER Hi (A3) 

YES VOLT PWR @ MON - OFF 

SUPPLY, LOW (when Fault It 1s 
VOLT PWR on to prevent 

SUPPLY, VERTI- overheating) 
ig | LOW VOLT CAL DEFLECTION 

PWR SUPPLY NONzO; OR 
HORIZONTAL OVERCURRENT DEFLECTION 

CIRCUIT 

Vv 

10 | 
(A3) 
@ MON - OFF 

e/MCC           

G) Continue 
normal ops 

  

COMM/2 4/003 04/19/88 2-34 MAL/ALL/GEN 

  

 



  

COMM 2.4¢ RMS TV cb OPENS 

  

Port RMS TV 
Camr/Pan-Tilt 
cb opens 

  

1 | /Wrist Camr 
  

    

Nominal Config: 
(A7U) 
TV SYNC - NORM 
TV DNLK - as reqd 
(A3) (Monitor) 
SOURCE - PNL 
MODE - NORM 
SCAN - UNDER 
SYNC - INT 
DATA - as read 
X-HAIR - as reqd 

81   

  

(A7U) 
@ TV CAMR PWR RMS - OFF 
@ VID OUT pb - MON 1(2) 

    

© VIDIN pb- RMS 

  

2 | select Wrist Camr 
  

(A7U) 
@ RMS CAMR PORT - WRIST 
  

(R15:E) 
@ cb MNB RMS PORT RMS TV 

CAMR/PAN-TILT - cl 

      
  

    

®@ Wait 10sec 

cb open ? 

Yes NO 

Vv 

3 | Turn on Camrowr 

(A7U) 
@ TV CAMR PWR RMS - ON 
@ CAMR CMD ALC pb - PEAK 
  

Video on Monitor and cb 

closed ?       

NO YES 

v y 
  

    

4 | WRIST CAMR 5 | Wrist Camr 
LOST operational. Wait       for MCC OK to 

perform next step     
  
  

  y q 

6 | YEibow 
Camr 

  

  

(A7U) 
@ TV CAMR PWR 

RMS - OFF 

i 
    

  

7 | Select Elbow Camr 
  

(A7U) 
@ RMS CAMR PORT - ELBOW 
  

(R15:€) (If necessary) 
@ cb MNB RMS PORT RMS TV 
CAMR/PAN-TILT - cl 

@ Wait 10 sec 
    cb open ? 
  

YES \"° 

  

3 | eELgow [9] 
CAMR LOST           cH   

G) Pwr routed to 
both Camrs at all 
times and switched 
inside Camrs. Short 
occurring in one 
Camr may cause loss 
of pwr to both 
Camrs on the RMS. 
Decision to proceed 
based on current 
spikes, if any, and 
importance of RMS 
Camrs to remainder 
of mission 
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COMM 2.4¢ 

P74 

(Cont) 

  

(A7U) 
@ TV CAMR PWR RMS - ON 
@ CAMR CMD ALC pb - 

PEAK 
  

Video on Monitor and cb 
closed ?   ves 10 Elbow Camr     operational     

NO 

    
1ij Wrist Came work in 

Block ?   
NO 
  

    

YES   q 
  

12 | Select Wrist Camr 
  

(A7U) 
@ RMS CAMR PORT - WRIST 
  

(R15:€) 
® cb MNB RMS PORT RMS TV 

CAMR/PAN-TILT - cl 
  

(A7U) 
@ CAMR CMD ALC pb - PEAK     

Video on Monitor and cb 
closed ?       

YES 

  y 

  

‘ 
p13! wirinc 

FAILURE OR 
CAMR PWR 
RELAY FROZEN. 
BOTH RMS 
CAMRS LOST       

14 | WRIST CAMR 
OPERATIONAL, ELBOW 
CAMR FAILED. DO NOT USE 
ELBOW       
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‘$62 

BCE BYP 

PHASELOCK 

+ SIGNAL 
STRENGTH 

BIT AND 

FRAME SYNC 

PL COMM MALFUNCTION POINTS   

  
102) 

    

  

  

  BCE BYP PLI( 2) 

$62 BCE BYP PSPIt 2) OR 1/0 ERROR PL 
PL 

12) HoH 
142) 

  

        |   

SM 
GPC 

      

  SS
 

$62 BCE BYP PDI 

Y Yj = 

  

    

      
  

S62 PDI DECOM FAIL (9) 
RF 

  

HARDL INE 

$62 PD! DECOM FAIL 

  

  

  

HAROL INE I 

    

$62 BCE BYP PL 
9 ARDL INE | S62 PDI DECOM FAIL 

  

HARDL INE 
ee}   

  

PCMMU 

    
HARDL INE 

eo 
$62 PO! DECOM FAIL     

  

Y
Y
Y
V
Y
V
y
¥
V
y
 

            

170 ERROR PCH 

5318. ARTs<
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COMM 

  

SM 
ALERT 

      

  

  

$62 BCE BYPOFA 
      

If: 
OF1 or OF2 MOM 
Card faiiure, or 
Card failure in 
OF1 or OF2, or 
OF1/OF2 MDM 
data path 
PCMMU failure 

Nominal Config: 

(C3) 
OF PCMMU PWR. 1 
(O14:B,015:B) 
cb MNA,MNB OI 
MDM 1/2 A.B 
(two) - ¢! 

i | Determine 

which MOM 

affected. OF1 or 
OF2 
  

2.5a S62 BCE BYP OFA 

  

Both FUEL CELL 3 2 | On same disp, 
  

STACK T and FUEL 
CELL 1 COOL P 
missing status 

(M) ?       

YES 

both FUEL CELL 2 
STACK T and FUEL 
CELL 2 COOL P 
missing status 

{M) ?   

  

3_| sinGLE CARD 
  

  

YES 

  % 

LOSS IN OF1 OR 
OF2 MDM       

  

|4_| OF1 MDM DE- 
TECTED PROBLEM 

  
5 OF2 MDM DOE- 
TECTED PROBLEM       

  @) 
Z | On 2nd CRT 

SM 62 PCMMU/ 
PLCOMM 

@ PCMMU I/O 

RESET PCM - 
ITEM 5 EXEC (*) 

  

  

  

      

+! 

  

Missing status 

clear on previous 

lost params ?     
YES Ye |g | TRANSIENT 

OF1 OROF2 MOM 
FAILURE       

NO 

y © 
ig | Cycle pwr for 

subject MDMs 

    

  

(014:B) 
@ cb MNA OI MOM 

OF 1/2 A-op 
  

(015:B) 
@ cb MNA OI MDM 

OF 1/2 B-op 
  

(014:B,015:8) 
@ cb MNA, MNB O} 

MDM OF 1/2 A,B 

(two) - cl 
  

  

SM 62 PCMMU/PL 
COMM       

@ PCMMU VO 
RESET PCM - 
ITEM 5 EXEC (*) 
  

Data recovered ?     
  

\" 

  

10 | TRANSIENT 
OF1 OR OF2 MDM 
FAILURE         

  

| 6} mcc will 
uplink TPR msg 
for specific 
MOM/Card failure       

  

@) VO RESET PCM 
may cause addi- 
tional SM alerts if 
previous Ol failure, 
PD! not pwrd ON, 
PDi not receiving 
payload data which 
is FDA‘d, or tf Space- 
lab and S/L CMPTRs 
not up or couplers 
muscontigured 

  

COMM ’2 5/001 03/21/88 2-39 MAL/ALUGEN 

  

 



85 

  

COMM 

  

| OA® 
  

Vi | Switch to 

alternate PCMMU 
  

(C3) 
#01 PCMMU 
PWR - 2(1) 

SM 62 PCMMU/ 
PLCOMM 

@PCMMU I/O 
RESET PCM - 
ITEM 5 EXEC (*) 

  

      

2.5a (Cont) 

  

Data recovered ?     12 | HARD FAILURE 
  

  

ie 
  

113] orMOMM™MIA 
PORT FAILURE 
  

  d 

ON OIMDM 

DETERMINED IN 
BLOCK OR 

    

  v   

14} Load TFLs 

and if Spacelab 
reconfig CMPTR 
couplers 
  

®@ Perform 64 and 
128 TFL, LOAD 

PCMMU FOR- 
MAT (ORB OPS, 
FLT SUPPL) 

@ If Spacelab, 
perform SSIO 
UNIT COUPLER 

SWITCH SSR-1 

(SL MAL, CDMS)       

  q 

CAUTION 

  

    

  

   

  

/ MCC before 

15 | Return to 

orginal PCMMU 
and LOAD TFLs 
  

(C3) 
@ O1PCMMU 
PWR - 1(2) 
  

@ Perform 64 and 

128 TFL, LOAD 
PCMMU FOR- 

MAT (ORB OPS, 

FLT SUPPL) 

  

SM 62 PCMMU/ 
PLCOMM       

@ PCMMU IO 
RESET PCM   ITEM 5S EXEC (*)     

    

  

  
          

  

    

      

      

G) VO RESET PCM 
may Cause addi- 
tional SM alerts if 
previous O! failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which 
is FDA‘d, or if 
Spacelab and S/L 
CMPTRs not up or 
couplers miscon- 
figured 

Q) Advise MCC of 
PCMMU switch 

G) If Spacelab, 
will cause loss of S/L 
data until SAL 
CMPTR couplers 
switched or original 
PCMMU selected 

G) Full data re- 
covered by PCMMU 
switch. Redundant 
path to OF 1(2) 
MOM lost 

  
  

starting next step ¥ 
which will 16 | Go to COMM 
interrupt SL SSRs for specific 

experiment ops loss actions 

Failed MDM: Liz} Z 
OF1 e@ Go to COMM 

SSR-10 
OF2 

q y 

i 19] 
@ if Spacelab, ® Goto COMM 

perform EXiO SSR-11 
UNIT COUPLER 

SWITCH SSR-2 
(SL MAL, CDMS) 
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COMM 

  

SM 
ALERT 

      

  

$62 BCE BYP 
OFB   

bad 

    

If: 
OF3 or OF4 MDM 
failure, or Card 
failure in OF3 or 
OF4, or OF 1/0F2 
MOM data path 
to PCMMU 
failure 

Nominal Config: 

(C3) 
Ot PCMMU PWR. 1 
(014:8,015:8) 
cb MNA,MNB 
O1 MOM OF 3/4 
A,B (two) - cl 

  

| Determine 
which MDM 

affected: OF3 or 
OF4 
  

SM SYS SUMM 1 

2.56 $62 BCE BYP OFB 

  

Both FUEL CELL 3 

STACK Tand 
COOL P missing       

  

NO | 3 2.| Onsame 

disp, both FUEL 
CELL 2 PUMP and 

3. | SINGLE CARD 
  

    

  

LOSS IN OF3 OR 
OF4 MDM       

    

          

    

    
  

  

      

  

      

status (M) ? FUEL CELL3 
PUMP missing 

YES status (M) ? 

YES 

q y Vv 

4 | OF3 MOM 3 | OF4 MDM 6 | MCC will 
DETECTED DETECTED uplink TPR msg 
PROBLEM PROBLEM for specific MOM/ 

Card failure 

y © 
7 Lon a 2nd CRT 

SM 62 PCMMU/ 
PLCOM™M 

@ PCMMU VO 
RESET PCM - 
ITEM 5 EXEC (*) 

Missing status Ve 8 | TRANSIENT 
clear on previous 

lost params ?     OF3 OR OF4 MDM 
FAILURE       

NO 

y ©     
9 | Cycle pwr on 
subject MDMs 
  

(014:8) 
@ cb MNAO! 
MDM OF 3/4 

A-op 
  

(O16:B) 
® cb MNC OI 

MOM OF 3/46 

B-op 
  

(014:B,016:8) 

@ cb MNA, MNC 

Ol MDM OF 3/4 
A,B (two) - ci 
  

  

SM 62 PCMMU: 
PLCOMM 

@ PCMMU VO 

RESET PCM - 

ITEMS EXEC (*) 

      

  

Data recovered?   v
y
 

10 | TRANSIENT         Oo 
OF3 OR OF4 MOM 
FAILURE         

@ VO RESET PCM 
may cause addi- 
tional SM alerts if 
previous O! failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which 
is FDA‘d, or if Space- 
lab and S/L CMPTRs 
not up or couplers 
misconfigured 

  

COMM !2 5/003 03/2'/88 2-41 MAL/ALL/GEN 

  

 



  

  

COMM 

  

  

  

  

      

  

2.56 (Cont) 

  

        

    
  

    

  

    

  

    

  

  

  

        
    

  

      

    

  

  

  

  

      
  

  

  
  

      

          
  

. G) vO RESET o™ 
. PCM may cause 

: additional SM alerts 
if previous Ol failure. 
PDI not pwrd ON, 
PDI not receiving 

u Switch to payload data which 
alternate PCMMU 1s FDA‘d, or tf Space- 

tab and S/L CMPTRs 
(C3) notup or couplers 
@ O|PCMMU misconfigure 
PWR - 2(1) o—™ 

GQ) Advise MCC of 
2M 82 SEMMU/ PCMMU switch 

@ PCMMU 1/0 G) tf Spacelab, will 
. cause loss of S/L data 

ums exec “) until S/L CMPTR 
couolers switched ar 

NOP 12 | Haro Fait. orginal PCMMUL 
Data recovered PT UREONOIMDM selected 

YES DETERMI DIN 

BLOCK L1_Jor G) Full data re- 
covered by PCMMU 

q switch. Redundant 

13 | OLIMDM MIA path to OF3 (4) 

PORT FAILURE | Return to MDM lost 

original PCMMU 
and LOAD TFLs 

q 
5 | (C3) J Load TFLs 

and :f Spacelab ° ewe io) 
reconfig CMPTR 7 Me) 
couplers @ Perform 64 and oo™ 

@ Perform 64 and petaniG ron. 
128 TFL, LOAD . 
PCMMU FOR- MAT (ORB OPS, 

MAT (ORB OPS, FLT SUPPL) 
FLT SUPPL) 

@ if Spacelab, 3M 2 FCMMUs 
perform SSIO 
UNIT COUPLER 

SWITCH, SSR-1 ° Reser pcan 
(SL MAL, COMS) nye ITEM 5 EXEC (*) 

CAUTION | 

16 Go to COMM 
Y MCC before 5SRs for specific 
starting next step loss actions 
which will 

interrupt SL Failed MDM: 17 | 
experiment ops OF3 ® Goto COMM 

SSR-12 
OF4 — 

y q 

19 | 

@ if Spacelab, @ Goto COMM 

perform EXiO SSR-13 

UNIT COUPLER 

SWITCH, SSR-2 

(SL MAL, COMS) sev oo™ 

87 

COMM/2 5/004 04/25/88 2-42 MAL/ALL /GEN 
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COMM 

  

SM 
ALERT       

2.5¢ 

    

1 | Determine 
  

$62 BCE BYPOA 

  
" | which OA1, OA2, 

    

If: 
OA1 or OA2 or 
OA3 MDM failure 
in OA1(0A2,0A3) 
or OAI/OA2/O0A3 
data path to 
PCMMU failure 

Nominal Config: 
(C3) 
O! PCMMU PWR .- 1 
{017:D) 
MDM OA 1/2/3 -ON 

OA3 MOM 

affected: 
  

SM SYS SUMM 2 

  

$62 BCE BYP OA 

  

  
  

  

  

    

  

  
  

    
  

  

      

  

          

MPU 1 SPEED % YES 

and HYD 2 PRESS 2] oat MoM 
both status PROBLEM 

missing (M) ? 

APU 2 SPEED % ¢ 
and HYD 1 PRESS YESE 3 | OA2 MOM 

doth status DETECTED 

missing (M) ? ROBLEM { OQ) 

APU3SPEED% Ives 
4 | OA3MDM na2nd CRT 

sara Dpmoecr? | Tfamszaaame 
missing (M) ? PLCOMM 

NO @ PCMMU 1/0 

' RESET PCM - 

6 | ITEM * 
SINGLE CARD NO EM 5 EXEC (*) 

  

  

    

        

  
  

      

      

    
        

  

  

  

      

  

  

          

  
        

G) VO RESET 
PCM may cause 
additional SM alerts 
if previous Ol 
failure, PDi not 
pwrd ON, PDI not 
receiving payload 
data which is 
FDA‘d, or if Space- 
lab and S/L CMPTRs 
not up or couplers 
misconfigured 

@) Advise MCC of 
PCMMU switch 

G) If Spacelab, will 
cause loss of S/L data 
until S/L CMPTR 
couplers switched or 
original PCMMU 
selected 

G) Full data re- 
covered by PCMMU 
switch, Redundant 
path to OF3 (4) 
MOM iost 

  

LOSS IN OAT, Status missing 
OA2, OR OA3 G) clear of previous 
MOM lost params ? 

Zz | Cycle pwr on 
subject MDMs Yes 

8 | MCC will (017:D) 

uplink TPR msg ® MDM OA 1/273 - 
for specific MDM OFF, then ON 
Card failure SM 62 PCMMU/ 

PLCOMM 

@ PCMMU I/O 
RESET PCM - 

ITEM 5 EXEC (*) 
Data recovered ? pYES Lo | TRANSIENT 
' OA1,0A2, OR 

NO OA3 MDM 
FAILURE 

10 | Switch to 

alternaite 
PCMMU 

(C3) 
@ O|PCMMU 
PWR - 2(1) 

(CRT) 

@ /O RESET PCM - 

ITEM § EXEC (*) 
NO 

Data recovered ? |—PpLL) HARD FAIL- 
URE ON O| MDM 

YES Pyne? IN 

y © 
112] ormom mia 
PORT FAILURE 

‘ 14 
13 

COMM:25,005 03.27 88 2-43 MAL/ALUGEN 
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COMM 

i] 

  

2.5¢ (Cont) 

my 

    

13 | Load TFLs 

and if Spacelab 
reconfig CMPTR 
couplers 

14] Return to 

original PCMMU 

and LOAD TFLs 
  

  

@ Pertorm 64 and 
128 TFL, LOAD 

PCMMU FOR- 

MAT (ORB OPS, 
* PLT SUPPL) 

© If Spacelab, 
perform SSiO 
UNIT COUPLER 

SWITCH SSR-1 
(SL MAL, CDMS)   

(C3) 
© O1PCMMU 

PWR - 1(2) 
  

    

| 
CAUTION 

  

    

  

   

  

/MCC before 
starting next step 
which will 

interrupt SL 
experiment ops 

@ Perform 64 and 
128 TFL, LOAD 
PCMMU FOR- 

MAT (ORB OPS, 
FLT SUPPL) 

  

SM 62 PCMMU/ 
PLCOMM       

@ PCMMU 0 
RESET PCM - 
ITEM 5 EXEC (*) 
  

| 
  

  

  

15 | Go to COMM 

SSRs for specific 
loss actions   

16 |     

  

  

  

  

  

        

  
        
  

        

      

Fatled MOM: ® Goto O1IMDM 
OAI1 LOST: OA1 

17 | COMM SSR-14 

@ if Spacelab, OA2 
perform EX!O j 
UNIT COUPLER e Goto O! MDM 

SWITCH SSR-2 OA3 LOST: OA2 

(SL MAL, CDMS) COMM SSR-15 

19 | 
® Goto OLIMDM 

LOST: OA3 
COMM SSR-16 

COMM/2 5/006 05/03/88 2-44 MAUALUGEN 

 



  

  

  

      

    

  

      

COMM 2.5d S62 BCE BYP PL 

SM ; 
ALERT 

562 BCE BYPPL [-] > Aas pacelab 

NO       

If: 
PDI port failure or 
PCMMU port 
failure or PDI to 
PCMMU data 
path failure or 
if S/L CMPTR 
failure,S/L 
CMPTR to 
PCMMU path 
failure or if 
PCMMU 
switched and S/L 
CMPTR couplers 
not switched 

Nominal Config: 

(C3) 
Ol PCMMU 
PWR - 1(2) 

(A1L) 
If PDI in use: 
PL DATAINTLVR 
PWR -ON 

(S/L) 
S/L CMPTR coupiers 
Aif PCMMU 1 
B if PCMMU 2 

  

  af.   
| 2 

  

2se[i] 
io) 
  Msg accompanied 
  
        
      

          

  

        

  

      

  

             
    

  

  

      

YES 
  

  

SM 62 PCMMU/   

      

by s6zBcesyp YES 
POI’? SM 62 PCMMU/ 

NO PLCOMM 

© PCMMU I/O 
RESET PCM - 
ITEM 5 EXEC (*) 

@ PDI I/O RESET - 
1 G) (TEM 8 EXEC (*) 

4 | Reestablish Fault msgs NQ ] 5 | TRANSIENT 
PDI/PCM I/F repeat ? PDI LOGIC-PWR 

FAILURE 
YES 

SM 62 PCMMU/ 
PL COMM 

@ PCMMU VO 
RESET PCM - PDI PWR ITEM S EXEC (*) FAILURE ®Go to LOAD PDI 

5 DECOM 
: : FORMAT 
$62 BCE ByP PL NO g | TRANSIENT (ore OPS, FLT 

msg repeats ? PDI/PCM BUS SUPPL) 
YES FAILURE 

9] Switch to 

alternate PCMMU 

to provide redun- 

dant PDI port 

(C3) 10 j Spacelab NO 

© O1PCMMU flight ? 
PWR - 2(1) 

  

      

  

  

PLCOMM iil Reselect 
@ PCMMU 1/0 original PCMMU 

RESET PCM - 

ITEM S EXEC (*) (C3) 
@ O| PCMMU 

\f Spacelab, PDt PWR - 1(2) 
BITE word miss- 

| yt 12] Reload TFs _| 
®@ Perform 64 and 

128 TFL, LOAD 
PCMMU FOR- 

MAT (ORB OPS, 
FLT SUPPL)       

  

ing, or If not SM 62 PCMMU/ 
            Space lab, ‘$62 PLCOMM 

BCE BYP PL’ msg 
repeats ? @ PCMMU V/O 

RESET PCM - 
NO YES (TEM 5S EXEC (*)       

@ 
13 | POI OUTPUT 
LOGIC FAILURE 

  

        

@ VO RESET PCM 
may cause addi- 
tional SM alerts if 
previous Ol failure, 
PDI not pwrd ON, 
PDI not receiving 
payload data which 
is FDA‘d, or if 
Spacelab and S/L 
CMPTRs not up or 
couplers 
misconfigured 

@) If Spacelab, 
consult MCC prior to 
switching PCMMUs, 
which will interrupt 
S/L ops 

G) Internal PDI 
logic lockup may be 
cleared by PD! pwr 
cycle. However, all 
currently loaded 
formats will be lost 

  

COMM/2.5/007 12/01/88 2-45 MAU/ALL/GEN 5 
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COMM 

  

14] ¥for SA 
CMPTR problem 
  

  

      
    

  

  

      

  

2.5d (Cont) 

  

115 | ORIGINALLY 
SELECTED 
PCMMU MIA OR 
PDI PORT FAILURE   

. [21] 

    q 
16} switch to alt 
PCMMU 
  

    

  

  

    

  

        

(C3) 
@ O| PCMMU 

PWR - 2(1) 
® Perform 64 and 

  

            

  
  

    

    
      

        

      

  

          

    
      

  

      

    

      

    
  

  

    
  

  

      

  

    
                  

  

      

   

     

    

  

  

    

   

   

    

      

    
  

        

G) Causes ’S62 
BCE BYP PL’ msg 

  

q 
Msg accompanied |YES 128 TFL, LOAD 
by'210SLLINK [Te Gotosn. Ha] Reload res 4 PCMMU TERM’ ? APPARENT and config if req FORMAT (ORB 

NO COMPUTER © Perform 64 and OPS, FLT SUPPL) 
FAILURE/ 128 TFL, LOAD 

’ MULTIPLE PERI- PCMMU FOR- aM ee PL 
PHERAL FAIL- MAT (ORB OPS, COMM 

19] Turn PDOION URES 2.id FLT SUPPL) 

(if OFF), attempt (SL MAL, CDMS) If Spacelab: @ PCMMU 1/0 

to reestablish (/F © Perform RESET PCM - 
aly SStO UNIT ITEM S EXEC (*) 

COUPLER ” 
@ PLDATA SWITCH, SSR-1 
ons PWR - (SL MAL CDMS) q 

@ S-BD PL CNTL - 20 | Reconfig S/L 
PNL, then CMD Couplers 

@ Perform CDMS, 

RCM IU/PL CAUTION $510 UNIT 
COMM COUPLER 

SWITCH, SSR-1 
© PCMMU VO MCC before (SL MAL) 

RESET PCM - starting next step, 

interrupt SL 
Fault ms YES experiment ops 
repeats 3 1 21 | Locate P 

missing data CAUTION 

NO : 
/ following / MCC before 

q params for Y starting next step, 
missing status 

22 | TRANSIENT issing 23 eons : 
V/F PROBLEM SM 62 @ if Spacetab, 

PCMMU/PL perform EXIO experiment ops 

COMM UNIT COUPLER 
G) + ------------ SWITCH, SSR-2 

PDI BITE word (SL MAL, CDMS) 

24] fPOI not SM 210 S/L OPA y reqd: | | 
a sss stcsscta 4 25] 

(Alt) PROGRAM LOAD ® Perform EX!O 
@ PLDATA PIOL COUNTER - UNIT COUPLER 

INTLVR PWR - eee SWITCH, SSR-2 
OFF PROGRAM LOAD (SL MAL, COMS) 

@ S-BD PL CNTL - PIOL COUNTER - 

PNL, then CMD EXP 

Which data 
missing: G) 

[24 PDI only © Go to PCMMU 27] if PDI not 
+H ------------ 01{02), 2.5h, reqd, pwrdn 

step 1(SLMAL, (ATL) 
EXP only COMS) ® PLDATA 
pee ee eee INTLVR PWR - 

OFF 
SS only @ S-BD PL CNTL - 

Low PNL, then CMD 

All © Go to ORB PMU 
1T01(02), 2.Sd, 
step 6 (SLMAL, 

16 | CDMS) 

COMM/2.5/008 04/19/88 2-46 MAL/ALL/GEN 
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COMM 2.5e S62 BCE BYP PDI 

SM 
ALERT 

) 2.59[ 1] 

OG \ 
<i 

562 BCE BYP PD! “ 

Msg accompanied YES 
If: by ‘S62 BCE BYP [3] 

PDI PL Bus port ptt > p—> 2.5d 
failure or GPC 
port failure or NO 
PDI to GPC 
data path failure 

Nominal Config: 5 @ 

{(AiL) 2] Monitor PDI 

PL DATA INTVLR BITE word 

PWR-ON 

SM 62 PCMMU/ 
PLCOMM 

@ PDI I/O RESET - 
ITEM 8 EXEC (*) 

‘sezecesyppor {NOP 3 | TRANSIENT 
msg reoccur ? © | PDVGPC INTER- 

FACE ERROR 
r 

| a | 
@ Determine 

GPC/PDI VF 

status 

During previous 
step, did PD! BITE Ls | PovGec MIA 
word cycle to NO] PORT OR POI 
‘EFF’ ? LOGIC FAILURE 

YES 

KOS) 
6 | GPCSWOR | 7) 
PL BUS PROBLEM NOTE 

No additional 
Decom or FPM 

format loading 
possible. “MCC 
for further 
action 

  
    
  

G) May occur prior 
to ‘VO ERROR PL’ 
weg which requires 
Ma! procedure for 
that error condition 
be performed 

@) Msg will occur 
if SM VO RESET 
accomplished and 
POI pwrd off 

G) PDt BITE word 
updates once every 
sec. Detected GPC 
VF error will only be 
displayed for two 
sec 

G) Internal PDI 
logic fockup may be 
cleared by PD! pwr 
cycle. However, tnis 
will cause joss of 
currently loaded 
formats. MCC can 
determine this 
condition. Do not 
cycle pwr without 
MCC direction 

G) May be 
possibile to clear if 
GPC MIA or GPC SAV 
with an SM GPC 
switch. “MCC for 
further action 

  
  

COMM/2 5/009 04/19/88 2-47 MAU/ALL/GEN 
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COMM 

  

      

  

      

  

2.5f S62 BCE BYP PSP 1(2) 

  

TT 

  

  
  

  
  

        
  

  

  

  

  

  

  

      

  

  

  

          

      

  

      

  

    

  
  

  

  

  

      

  

  

  

  

  

  

  

  

  

      

                  

G) Msg occurs if 

    
  

2.59 « 
SM PSP pwrd off ath \ 

@) "$62 PDIDECOM Msg accompanied |YES| 5 | FAIL’ fault msg G) by ‘S62 PDI ; will occur during 
DECOM FAIL’ on a ee EC MMUs PSP pwr cycle 

562 BCE BYP input 6 associated L 

PSP1(2) decom ? PSP G) PSP config will 
NO @ 1/0 RESET PSP be lost in next Block 

1(2) - ITEM 6(7) steps. If P/L SPEC 
It: EXEC(*) item entry to : 

reconfig PSP not spi MOM inter- Fault msg YES available, wait for ace fails or repeats ? MCC to continue PSP pwrd off or p foo. 
PSP pwr supply 
failure yne G) 

Nominal Config: PAYLOAD SPEC (AlL) XXX 

S-BD PL elf available, 

PWRSYS-D config PSP by 

PWR SEL - BOTH oenne 
PSP CMD OUTPUT - te. 
INTRG (PL UMB) MCC will uplink 

config CMD 

v SM 62 PCMMU/ 
PLCOMM 

La | v 
SM 62 PCMMU/ PSP SYNCBIT = NO 5 | psp 1(2) PWR 
Pt COMM YES AND PSP PTE AILURE 
psp SYNC FRAME = 

@ 1/0 RESET PSP YES? 
1(2) - ITEM 6(7) q 

YES EXEC (*) q 1 

Fault msg NOT ¢_| TRANSIENT 
repeats 7 PSP FAILURE 

YES 

LOO 
7 Cycle PSP 
1(2) pwr 

{A1L) 
$-BD PL 
@ PWR SEL - INRG 

@CNTL -PNL 
@ PWR SEL - BOTH 

(PSP) 
@CNTL- CMD 

PsP 
@ 1/0 RESET PSP 

1(2) - {TEM 6(7) 
EXEC (*) 

NO TRANSIENT 9 Fault msg = Lad LOGIC pt 2 | 
repeats ? LOCKUP ON PAYLOAD SPEC 

YES PSP/PL MDM 
INTERFACE ® If available, 

contig PSP by 
110 | PsP LoGic item entry; 
LOCKUP ON otherwise, MCC 
PSP/PL MDM wul uplink 
INTERFACE config CMD 

COMM?2 5010 03/21/88 2-48 MAL/ALUGEN 
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COMM 

  

      

  

2.5f (Cont) 

y © 
  

1] Select 
alternate 

Orbiter S-BD PL 
comm system 
  

(AL) 
$-BD PL 
e/CNTL-CMD 
@ PWR SYS - 2(1) 
@ MOO - OFF 
@ CNTL-PNL 
  

  

SM 62 PCMMU/ 
PLCOMM       

psp 
@ 1/0 RESET PSP 
2(1) - ITEM 7(6) 
EXEC (*) 
  

  

PAYLOAD SPEC 
XXX       

@ if available, 
config PSP by 
Item entry; 

otherwise, MCC 

will uplink 

config CMO 
  

(A1L) S-BD PL PSP 
CMD OUTPUT - 
INTRG ?   NO 

      

Yes 

  v ©) 
  

12] 
@/PL RCVCR lock       YES     

  

Locked ? 

" 

14] 
(ATL) 
@ S-BD PL FREQ 

SWEEP - ON 
(for up to 90 sec 
until lock), 
then OFF 

@ If no lock, 
/MCC       

  

  
(A1L) 
$-BD PL 
e MOD-ON 
@ CNTL-CMD     

  

G) Selection of 
alternate S-BD P/L 
sys will cause 
temporary loss of 
RF to P/L 

G) Indications of 
PL Reve lock vary 
with flight 

  

COMM.2 5011 03:21:88 2-49 

  

MAUALL/GEN 

  

 



95 

  

COMM 

  

SM 
ALERT 

      

  

$62 PDI 
DECOM FAIL 

      
If: 

PDI Decom fails, 
or P/L to orbiter 
P1 RF link fails, 
or P/L TLM 

output to PO! 
fails, or PSP/POI 
hardline failure 

Nominal Config: 
(Ail) 
PL DATA INTLVR 
PWR-ON 

SM 62 
PCMMU/PL 
COMM 

DECOM FDA ENA- 
(TEM 14(15,16, 
17) = ENA(*) 

(AIL) 
S-BD PL 
PWR SYS -1 
PWR SEL - BOTH 
PSP CMD OUPUT - 
INTRG(PL UMB) 

  

      

  

  

| on SMCRT: 
  

. 
  

Msg accompanied 
by S62 BCE BYP 
PSP 1(2)'? 
  

Msg accompanied 
by ‘S62 BCE BYP 

  

PDI’ ? 

Tn 
  

2 | Determine 

which DECOM 
FDA indicated fail 
  

  

SM 62 PCMMUr 
PLCOMM       

2.5g S62 PDI DECOM FAIL 

YES 2.5f 

eS 2se[1| 

  

PDIDECOM FDA 
1,2,3, or 4 indi- 

cate fail (+)?   NOF 3 | TRANSIENT 
      

Yes 

PDI DECOM FAIL 
OR MOMENTARY 
LOSS OF P/L TLM 
DATAINPUT TO 
PDI 
  

  

[4 | Does associ- 

ated DECOM have 

active PL ? 
  

{yes 

Ne 5 | No action 

reqd 
  

  

6 | Does associ- 

ated DECOM have 
fit-specific 
procedures ?   

  
ved 7 | 

    

NO 

  
  

y 

3 | Determine if 
DECOM indicat- 
ing fail (4) oper- 

ating on RF P/L 
TLM input 

®@ Perform PDI 

DECOM FAIL 
(PL SYS 
DATA/MAL)       

$-——______! 

  

Failed PDIDECOM 
INPUT = 6?       

YES 

Ne 9 | Reload PDI 
DECOM indicated 

as failed (4) 
  

@ Perform LOAD 

PDI DECOM 
FORMAT (ORB 
OPS, FLT SUPPL) 
  
  

  

        
        

      

\"° 

2.6a [] 

  b 
    

L10] Determine if sm62ecumu | (NOR 11] por DEcom 
PLINTRG to PSP PLCOMM FAILURE 
interface operat- 

ing properly ITEM 11 = CPLT? 

PSPSYNCBIT and [vec YES S @ 
FRAME = YES? 12] Reestabiish 

PL data by 

selecting B/U PDI 
DECOM config 
  

® Goto LOAD 
PDI DECOM 
FORMAT (ORB 

OPS, FLT SUPPL, 
COMM/INST)       

G) TFL loads not 
affected by switch- 
ing from primary to 
B/U DECOM 

      

COMM 2 5/012 03/27 88 2-50 MAVALL/GEN 

oo 
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COMM 2.5g (Cont) 

10 

q . 

13\ RELOAD 
DECOM indicated 

fail (+) per LOAD 
PDI DECOM FOR- 
MAT (ORB OPS, 
FLT SUPPL) 

SM 62 PCMMU/ G) 
PL COMM 

NL 14] poi ecom 15] Reestablish 
ITEM 11 = CPLT? FAILURE PL data by select- 

7 ing alternate PDI 
YES DECOM 

® Goto LOAD 
PDI DECOM 
FORMAT (ORB 
OPS, FLT SUPPL 
COMMANST) 

1 + 
16] vecomroa [NOL 17 | transient 1g] vecomstil [NOf 19 | transient 
still indicating fail PDI DECOM indicating fail PDI DECOM 
(4)? MEMORY (4)? MEMORY 

FAILURE FAILURE         
\" 

29 | Determine if B/U PDI 
DECOM will reestablish PL data 

  

  

@ Perform LOAD PDi DECOM 
FORMAT for 8/U config 
(ORB OPS, FLT SUPPL) 
  

inh failed DECOM FDA 
@ ITEM 14(15,16, or 17) EXEC 

Zero input to failed DECOM 
@ ITEMY + 1(2,3, or 4) EXEC 
@ ITEM 12 +Q0 EXEC 
@ ITEM 13 EXEC 

Enable FDA for new DECOM 
@ ITEM 14(15,16, or 17) EXEC 
  

‘$62, POI DECOM FAIL' error msg 
and ‘*’ reoccur on original PL 
input when selected to new 
DECOM ? 

i" 
    

YES 

  

22 | ORIGINAL POD! 
DECOM FAILURE         

"o 
      

  

211 Determine if 
PDI B/U DECOM 

for PL data OK 
  

@ Perform LOAD 
PDI DECOM 

FORMAT for 
B/U config 
(ORB OPS, FLT 
SUPPL) 
  

inh failed DECOM 
FDA 

@ ITEM 14(15,16, 

or 17) EXEC 
Zero input to 

failed DECOM 
@ ITEMS + 1(2,3, 

or 4) EXEC 
@ ITEM 12 +0 

EXEC 
@ ITEM 13 EXEC 
Enable FDA for 
new DECOM 
@ ITEM 14(15,16, 

or 17) EXEC 
  

‘$62 PDI DECOM 
FAIL’ error msg 
and ‘+’ reoccur on       

y   

original PLinput | YES 
when selected to [> 
new DECOM ? 

NO 

“P/LTLM SYS 
TO PDI INTERFACE 
FAILURE OR PL 
TLM SYS PROBLEM   

  

#24} ORIGINAL PDI 

DECOM FAILURE       

    

       

G) TFL loads not 
affected by switch- 
ing from primary to 
B/U DECOM 
reconfig 

@) YMCC 

  

COMM’2 5/014 03'21-88 2-51 
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COMM 2.5g 

@) 

(Cont) 

  

25 j Select alternate S-BD PL 
Comm sys 
  

(AIL) 

§-BD PL 

e@/CNTL-CMD 

@ PWR SYS - 2(1) 
@ MOD - OFF 

@ CNTL -PNL 

e/error msg: ‘S62 BCE BYP PSP 
. 1(2)' 
  

SM 62 PCMMU/PL COMM 

PSP 
@ I/O RESET PSP 2(1) - ITEM 7(6) 

EXEC (*) 

PAYLOAD SPEC XXX 

@ If available, config PSP by Item 
Entry; otherwise, MCC will   uplink config CMO     

    
y ©) 

| 26] 
@/ PL RCVR lock 
  

        

      

  

  

  
  

      

  

      

  
  

  

      

    

      

  

       

  

vac 
G) Selection of 
alternate S-BD PL 
sys will cause 
temporary loss of 
RF to PL 

G) PL RCVR lock 
indications vary 
with flight 

G) original 
orbiter S-BD PL TLM 
sys lost 

  

Locked ? YES 

NO 

q 
27] || 28 | 29 | 

(an) sep rt SM 62 PCMMU © S-BD PL FREQ ® MOD-ON / 
SWEEP - ON @ CNTL- CMD PLCOMM 
(for up to 90 
sec until lock), DECOM FDAstill INQ 30 | psp 1(2) PDI 
then OFF indicating fail INTERFACE FAILURE 

® If no lock, (+)? 
YMCC 

YES 

y @) 
— 

31] PLTLM 
SYSTEM FAILURE 
OR PDICNTL 
LOGIC FAILURE 

COMM 2 5-013 03/21.88 252 MAL/ALUGEN 
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COMM 2.6a PSP BIT AND/OR 
FRAME SYNC LOCK FAIL 

vl] 

  

Unable to Obtain 
PSP Bit and/or 
Frame Sync Lock   

  

  

    

If: 
PL INTRG/PSP 
Interface failure or 
PSP Bit Frame 
Sync failure 

Nominal Config: 
(A1L) 
$-BD PL 
CNTL - CMD 
PWR SYS - 1 
PWR SEL - BOTH 

  

Vv 

1 | Determine if 

PLINTRG oper- 

ating properly 
  

  

      

  

      

  q 

> 4 | Select alt 

SM 62 PCMMU/ 
PLCOMM 

PLINTRG: YES 2] 
PHASELOCK = [Te if available, 
YES and PL SIG config PSP by 
STR>1.43? ~° Item Entry; 

otherwise, MCC 
NO will uplink 

config CMD 
  

  

SM 62 PCMMU: 
PLCOMM       

  

PSP SYNC BIT and 
FRAME = YES ?     
  

NO 

    
orbiter §-8D PL 

comm sys 
  

(AiL) 

S-BD PL 
@ YCNTL-CMD 
@ PWRSYS-2(1) 
@ MOD - OFF 

@ CNTL-PNL 

@/ error msg: ‘S62 
BCE BYP PSP 
1(2y’ 
  

  

SM 62 PCMMU/ 
PLCOMM       

@ PSP 1/O RESET 
PSP 2(1)- ITEM 
7(6) EXEC {*) 
  

  

PAYLOAD 
SPEC XXX 

e@ If available, 
config PSP by 
Item Entry; 

otherwise, MCC 
will uplink 
config CMD 

      

  

(ATL) $-BD PL PSP 
CMD OUTPUT - 
INTRG ?   

  

3 | TRANSIENT 
PSP LOGIC 
FAILURE       

© 
  

PL RCVR   

  locked 7       
  

\"°   

G) PL RCVR lock 
indications vary 
with flight 
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COMM 

  

ra 
(A1L) 

@ S-BD PLFREQ 
SWEEP -ON 
(for up to 90 sec 

until lock), then 
OFF 

@ If no lock, 

YMCC       

EE 
  

2.6a (Cont) 

  

7 | 
(AlL) 
§-BD PL 
@ MOD-ON 

@ CNTL-CMD   

  

~ Determine if   

    

PSP operating 
properly 
  

  

SM 62 PCMMU/ 
PL COMM       

  

PSP SYNC BIT = 
YES and PSP SYNC 

FRAME = YES ? 
  

YES 

  Vv 
  

o} ORIGINALLY 
SELECTED PSP OR 
Pl FAILURE       

NOL 2 | PLTLM SYS 
PROBLEM. “MCC 

      

      

COMM.2 6:002 03/21/88 2-55 MAL/ALL/GEN 
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COMM 

© 

2.7a OILDSCLOSS 

  

Indicate Off- 
Scale Low 
(Displaying ‘L’).       

Nominal Config: 

Muitiple Params |_| 

  

  determine failed DSG 

1 | Match param indicators on disptays to 

    

@ Loss of signal 
conditioning will 
usually (but not 
always) cause dis- 
play of off-scale 
low vaiue for that 
param. 'L’ willbe 
displayed adjacent 
to this value     

  

  

  

      
  

  

    
      

(014:8) / XXKX/HXK7 078 Sm oSY¥S SUMM 1 XX X DOD/HH:MM: SS 
cob MNA O1SIG 

FS ODOO/HH:MM:SSS CONDR OF 1/4 A- 
| 

(015:8) SMOKE Lsa 2768 oc voiTs lsa 2/76 37/C 

cb MINB OI SIG CABIN ofl { 
CONDR OF 1/48 - L/R FO OF 3 OF2 FC On! one2 one 

cl AV BAY 1 OF2 OF3 MAIN one OM2 om. 
(O15:B) 2 OF 1 OF3 CNTL AB OF 1 oft OF 
CONE OPS A- 3. OF] oFr2 BC OF2 ore OF?2 
cl CABIN CA oF} OF3 OF3 
(016:B) PRESS OF 2 Ess omMe2 oM2 om) 
cb MNC OI! SIG aPsagTt OF 3 AC | 
CONOR OF 2/3 B - PPO2 OF} oF2 VOLT @A OF! GF? OF3 

(14:8) FAN OP OF] 8 oft oF2 oF 3 
cb MNA OI SIG HX OUT T OF @c OF} oFr2 OF 3 
CONDR OM 1/2 02 FLOW OF] oFf2 AMPS @AXXLHS XELXS KRKLES 
A-cl n2 FLOW OFl oF 2 @BXKLES KXLKS XXLKS 

(015:B) IMU FAN AXS BXS cxs @CUNLXS UKLKS KK LKS 
CONE RoNe2 av FCL FC? FC3 FFUEL CELL | 
B-cl $s1 XuKS XUN S exXxXS AMPS Omi om) OM 1 

(017:C) $$2 xxxS XxUXS xxxs REAC Viv xxs xxs xxs 

SIG CONDR SS3 XKXXS KRXKS KEXS STACK T oMd oM2 OM2 
OL 1/2-ON TOTAL AMPS XRXXS Exit 1 ow) ON2 om? 
OR 1/2 -ON KW KxXS cool Pp on} one on2 

Or OR PuMP XS KXS XXS 
OA 1/2/3 - ON XS 

(xX) 

(— KEXK/KKXSO79 SH SYS SUMM 2 XX xX DOD/WH:MH: SS \ 
DOO/HH:MM:SS 

cRYoO TK 1 2 3 4 5 
W2 PRESS XxXNS KxXxXXS KxXXS xxx 
O2 PRESS KXXXNS XXXKS XXNKS XUKKS 

HTR Ti OM] owl onl On2 OF2 
T2 OMe one oF3 OF 3 OF] 

APU 1 2 3 Wyo 1 2 3 
TEMP EGT OA1 OA2 OA3 PRESS OA2 OAl 0A3 
B/U EGT oAa2 0A3 Oat RSVR T OAl OAa2 0A3 
ort m8 OAl OA2 0A3 Qty 0A1 OA? 0A3 

OUT OCA2 OA3 OA1 
SPEED & OAl On2 0A3 we 
FUEL QTY xxXS xxS XXS  H20 QTY XxxXS xxxS XxXXS 
PMP LK P OM2 one OM2 BYP VLV KNXKS xxKXS XxXXS 

O1lL OUT P OA1 OAa2 OA3 

THERM CNTL 1 2 
AV BAY #20 PUMP P OF? OF3 

TEMP OF2 OF3 oF,’ FREON FLOW OF? OF 3 
FAR aP xs xxS MKS EVAP OUT FT OA2 043 

(xx) 

\ / 
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COMM 2.7a (Cont) 

« 
  

  

  

( XKNK/XK/ 089 
P00 

oms FK ox 

Fu 

enc «t/Ff Ox 

Fu 

ox VULvV 

Fu Tad 

WEB KEEL 1 

2 

Y o8 

uP 

Ox ORW PHL 1 

2 

ENG COVER 

SERV PHL 

GSE SERV PRL 

TEST HESOX 1 

2 

     

  

   

    

    

    

    

    

    

    

    

    

    

    

      

L 

oL12 

out 

out 

OLv2 

out 

oul 

ole2 

OL2 

Ool?2 

oul 

ol 

oul 

onl 

OL2 

O12 

orl 

OL2 

PRPLT 

R 

oR2 

ori 

oR 

OR2 

oR 

ori 

oRrR2 

oRr2 

ore 

ori 

OoR1 

oR1 

Oon2 

OoR2 

oR2 

ORI 

OR2 

OSC FAILURE 

    
  

THERMAL XxX X ODO/HHSHNZSS 
DOOs/HH HHS SS 

ONS CRSFO t R c 
Fo OK OAL OA2 OA3 

GHBL LN OAL GAZ 
oRN Ox OA3 0A} 

fu ox 
BLO AFT FUS OA3 OA3 

PL BAY ONL ONZ 

Fwo Res fu ox 
Line Th OF 2 OFA 

T2 OF 4 OF2 

AFT Recs Lt R 

MANE 1 ox OLt oR 
CRM PHL 1 oLz2 oR2 

2 OL2 OR2 
VERH PHL 1 OL2 . ORB 

Zz OL2 OR? 
(XK) 

SSR-17 

SSR-18 

SSR-19 

SSR-20 

SSR-21 

SSR-22 

SSR-23 

SSR-24 

SSR-25 

SSR-26 

SSR-27 

SSR-28 

SSR-29 

  

  

Q) Assumes 
particular OSC cb 
has been checked 

    

COMMI/2.7/004 03/04/88 2-57 MAU/ALL/GEN 
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COMM 2.8a TAGS JAM/EMPTY 

TAGS »| 1 | |s paper YES : . 

JAM/EMPTY | |” | present atexitof | 
—_ developer at rear 

(It) of paper tray ?       

"a 
  

  

        

| (TAGS) 
@ TAGS ADV - 

ADV 
@ Wait 30 sec 

TAGS JAM/EMPTY ST 9 | 
it-on? 

YES 

y @G) 
3 ls paper vs 4 | 
present at exit of (TAGS) 
developer at rear @ TAGS MSTR PWR - OFF 
of the paper tray ? @ Use TAGS IFM tool to grasp       paper at rear of paper tray. 

Do not tear off small pieces 
of paper. 

© Simultaneously apply ten- 
sion to paper with IFM tool 

and TAGS MSTR PWR - ENA 

@ Use IFM tool to guide 
paper from developer 

@ When as much paper 

removed as possible: 
TAGS ADV - ADV 

@ Wait 30 sec 

NO 

    
  

TAGS JAM/EMPTY It - on ?     O® 
(TAGS) 
© TAGS MSTR 
PWR - OFF YES 

@ Open paper re) 

STs] 
  

access door 

e/ paper 
quantity 
  

NO} ¢ | 

@ Reload TAGS with partially 
filled roll of paper that is 
currently in use. Reload per 
TAGS Cue Card starting at 
step 4 

TAGS JAM/EMPTY It- on ? 

Paper quantity 

low ? 
        

YES 

        

YES 

    

@ Each time ADV 
command is sent 
and SW has 
detected TAGS JAM, 
SMW will attempt 
jam-clear routine 
that lasts about 30 
sec and causes 
JAM/EMPTY It to 
flash. While 
clearing jam. paper 
should be removed 
from paper tray as 
Paper appears 

Q) if paper does 
not come out of 
hardcopier intact, 
pieces can be fitted 
together to 
determine that 
entire page has 
been removed 

G) If TAGS MSTR 
PWR is taken to OFF 
while KU CNTL is in 
PNL, TAGS GCIL pwr 
driver will turn off. 
When pwr to TAGS 
is reqd then MSTR 
PWR - ENA followed 
by TAGS PWR - ON 
(mom) with KU 
CNTL in PNL 

tf KU CNTL is in CMD 
when MSTR PWR is 
taken to OFF then 
GCIL will hold its 
last state (nominally 
on) when MSTR 
PWR is taken back 
to ENA. Check 
TAGS PWR It to 
confirm status after 
MSTR PWR - ENA 

(a) Paper Empty 
sensor may cause 
Jam/Empty It to 
light even with 
Paper remaining on 
spool 

G) TAGS paper is 
light sensitive. 
Perform this check 
in subdued light if 
possible 
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COMM 

  
Be 

2.8a (Cont) 

    

      

      

  
    

  

        

  
  

    

      
  

  

          

    

      

G@) Each time ADV 
command is sent 
and SW has 
detected TAGS JAM, 
SMW will attempt 

  
  

jam-clear routine 
that lasts about 30 

© Perform paper [«[e] sec and causes 
changeout per JAM/EMPTY It to 
TAGS Cue Card G) flash. While 

vE Should be removed 
TAGS JAM/EMPTY Yet 8) 2. 4 6 | from paper tray as 
R-on 7 (TAGS) paper appears 

@ TAGS ADV - 

NO ADV © 
® Wait 30 sec TAGS paper is 

’ NOT 9 | samHas light sensitive. 
110 | PAPER TAGS JAM/EMPTY BEEN CLEARED Perform tis check 
QUANTITY WAS It-on? possible 
LOW. NOW OK YES . 

11] TAGS DEVEL- 
OPER JAMMED. 

DISCONTINUE USE 

| 12I 
(TAGS) | 13] 
@ TAG ADV -ADV (TAGS) 
® Repeat S times @ TAGS MSTR 

to get three PWR - OFF 
blank sheets e /MCC 
into paper tray 

@ Remove all 

paper from tray 
@ Notify MCC 
® Continue 

normal use 

e 

COMMi2 8/002 —s-:11/30/88 2-59 MAL/ALUGEN 5 
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‘| COMM 

TAGS p{it ia 
OVRTMP Overtemp occur ~ 

(It) at activation ? 

YES 

2.86 TAGS DEVELOPER OVERTEMP 

® 
  

2 | PROBABLE 
  

      

a 
  

@//No TAGS msg 
being uplinked 
  

YES 

Vv 

NOISE IN HTR SLIP 
RING ASSY       

    
La | 
e/MCC. MCC will 

perform 

ground Mal       Any mode Its on ?       
NO 

    6) (@) 
  

(TAGS) 

@ Wait 30 sec 

®@ Wait 30 sec 

@ TAGS MSTR PWR - OFF 

@ TAGS MSTR PWR - ENA 

®@ Repeat 3 times if needed 

  

A   

  
6 | wait for 
mode it to go out     

    TAGS OVRTMP It- on ? 
NO 
      

YES 

©   
  

7 | 
(TAGS) 
@ TAGS MSTR 

PWR - OFF 

@ Wait 15 min 
@ TAGS MSTR 

PWR - ENA 

@ Wait 30 sec 
  

TAGS OVRTMP It -       

  

e/ TAGS in 15 min 
  

TAGS OVRTMP It - 
on? 

NO 
  

    

YES 

  @ 
  

              

            

      
  

                        

        

G@) MCC wiill wait 
10 min and try to 
reset overtemp by 
cycling pwr after 
leveloper has 

warmed 

G) Any one of the 
four mode Its being 
On indicate uplink 
activity 

G) If TAGS MSTR 
PWR is taken to OFF 
while KU CNTL is in 
PNL, TAGS GCIL pwr 
driver will turn off. 
When pwr to TAGS 
is reqd then MSTR 
PWR - ENA followed 
by TAGS PWR -ON 
(mom) with KU 
CNTL in PNL 

if KU CNTL isin CMD 
when MSTR PWR is 
taken to OFF then 
GCIt will hold its 
last state (nominally 
on) when MSTR 
PWR is taken back 
to ENA, Check 
TAGS PWR It to 
confirm status after 
MSTR PWR - ENA 

@) May require 
up to 17min. No 
hazard exists from 
TAGS developer 
being overtemp for 
extended period of 
time 

    

on? (TAGS) 
. e@TA TR PWR - OFF G) or 

e Wart 30206 Slip rings may NO YES be noisy and cause 
© TAGS MSTR PWR - ENA false overtemp 

rs] @ Wait 30 sec indications 
© Repeat 3 times if needed regardless of length 

of time TAGS has 
TAGS OVRTMP It - on ? NO been powered 

YES G) Acceptable 
image may be 

v Yy produced with as 
10] OVERTEMP ui] HTRORHTR | [12] Nose in many as two htr/htr 
TLM SYSTEM CIRCUIT FAILURE TLM CIRCUITS OR 
FAILED ON TRANSIENT HTR 

SYSTEM FAILURE. 
NOW RESET 

13] 14 | Request test 
@ Notify MCC msg from MCC or 
® Continue check next . 

normal ops uplinked msg 

i} | Image ves 

Quality OK ® Notify MCC 
® Continue 

NO Normal Ops 

2.8¢ 
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COMM SSR-1 
LOSS OF ALL VOICE COMM 

1. Install AUDIO CTR BYP CONNECTORS , 
Perform ACCU BYPASS CONNECTOR INSTALLATION . 
(IFM, PROCEDURES) for CDR and PLT ATUs 

If still no COMM confirm CMD capability: 
2. 
3. 
4, 

Verify Flashing U/L on both GNC and SM/BFS displays (AOS) 
Call SM SPEC 900, TEXT MSG INDEX, on CRT desired for text msgs 
MCC will acknowledge by removing Flashing U/L indications and cycling Abort light on/off 

If still no COMM but CMD Capability confirmed: 
5. 
6. 

7. 

11. 

12. 

7/01 PCMMU FORMAT - GPC (Pn! C3) 
Load TFts 161/103 (ORB OPS, Fit Supp) 

Expect text msgs on SM text displays beginning with SPEC 910 on CRT specified in Step 3 
(MCC wili call SPEC) 

Use Scratch Pad line(s) to inform MCC of no voice and for other msqs 
(MCC monitors all Scratch Pad lines) 

NOTES 
1, Avoid Mass Memory Activity (Roll-in SPECs, etc.) during text uplinks 

For letters above F use ROW/COLUMN combinations below, 1.e.2B = N 
. Use ”..” when msg requires > 1 Scratch Pad line (Expect ERR) wi

 

Standard Responses 

     
   

    

11° YES 
22 NO 
33 MSG RCVD-STBY 
44 MSG RCVD- WILCO 
55 DON'T KNOW 
66 RESEND MSG 
77 REFERENCE MSG 
88 ? (DON’T UNDERSTAND - PLEASE CLARIFY) 
99 MISSION STATUS - OK 
00 MISSION STATUS - PROBLEM IDENTIFIED, 

PLEASE ADVISE 

COLUMN 

Cc    D 

AA PAGE NUMBER 

EX: 
CRT ITEMO1 +77(02) +924(03) + 88(04) 

Reference Msg 924; Don't Understand - Please Clarify 

MCC will acknowledge by lighting Abort light: 
@ ON for at least 1 min, then OFF = MSG RCVD - STBY 
@ ON for 10 sec, then OFF = YES 
@ ON for 10 sec, then OFF for 10 sec 
ON for 10 sec, then OFF = NO 

Go to KU-BAND ACTIVATION (ORB OPS, COMMANST) if Ku-Band not activated 

Perform STD S-BD/KU-BD PNL CONFIG (ORB OPS, COMMAINST) for TORS Ku-Band (for downlink TV) 

Activate Cabin TV Camera and config $-8d FM for TV to Ground Stations (MIL, GDS, HAW) 

Perform TV/VTR Cue Card (TV SYS ACT, TV ONLK) 
(A1)S-Band FM Data Source - TV 

Control - PNL 

MCC will attempt uplink via crew text and (if avatlable) TAGS. Crew should use notebook and TV Camera 

to downlink questions or detailed responses. Check view of msg on monitor. Check Ku-Band 
coverage 

If no uplink text or TAGS capability (CMD ok) and voice still cannot be established: 
Perform NEXT DAY PLS 

105 

CORARAICOIONY Nala 2h? AAAIL/AIL/GEN



COMM SSR-1 (Cont) 

If still no Comm, and CMD not confirmed via steps 2-4: 

cr 13. Minimize perturbations and deorbit . . 

Cease payload OPS which cause vehicle movement 

Do not perform any unnecessary attitude maneuvers, vents, dumps, or purges 

Perform reqd attitude maneuvers, vents, dumps, and purges as 
close to Deorbit Burn as possible 

Go to -ZLV nose-forward attitude until Deorbit Prep 

OPS 202 PRO 

GNC XXXX MNVR YYYY 

If PEG 7 AVs = Oand TIG in future, then Deorbit to PLS at TIG in target set 

Otherwise: 
Deorbit within next 13 hours if Hp = 120 nmi or within next 9 hours if 105 = Hp < 120 
of toss of voice and command according to following priorities: 

1. Next lighted CONUS opportunity 
2. Next CONUS opportunity 

3. Next lighted ELS opportunity 

106 
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EXPLANATORY NOTES FOR OI MDM/DSC Loss SSRS 

NOTE 
Ol MDOM/DSC Loss action items are based on loss of specific O| MDM or DSC. 
Each procedure defines crew actions reqd because of the lost measurements 
on failed Ol MOM or DSC 

For each procedure, the following assumptions/guidelines are used: 

1. 

107 

‘COMM/SSRIN02 03/21/88 

Only on-orbit and sleep configs are addressed. Entry changes 
will be uplinks with entry sw list changes 

Only a few lost measurements have possible recoveries. 
Many MAL procedures will remain unusable. Actions 
reqd maximize capability 

Pwr consumption is not a consideration. Loads will be 
balanced after the fact by MCC 

Procedures include primary C/W inhibits (DSC only). 
MCC will do TMBUs to assure safe monitoring/control 
only, with no general TMBU of all affected measurements 

Procedures do not represent a complete list of measurements 
affected. Procedures include only those measurement losses 
that are significant to crew and those with possible actions 

Params affected by an Ol MDM loss will have an ‘M’ displayed 
adjacent to them. Those params affected by DSC loss will have an 
‘L’ displayed adjacent to them (Params displayed on a meter 
will be pegged low). Do not use these data 

2-64 MALU/ALL/GEN 

 



co 

108 

COMM SSR-10 
Ol MDM LOST: OF1 

  

ACTIONS MEASUREMENT LOSS NOTES 
  

If on PCS SYS 1: 
®@ Perform : 

RECONFIG TO ALT PCS 
SYS, ECLS SSR-3 

Most PGS 1 measurements 

  

(L1} 
® Monitor Cabin Fan flow 

by feel and streamers 
During sleep periods: 
@ CABIN FAN A,B (two) - 

ON 
© AV BAY 3 FANA,B 

(two) - ON 

@HUMIDITY SEP A.B 

(two) - ON 

ifon IMU FAN A: 

@ IMU FAN B(C)- ON 

IMU FAN A- OFF 

Cab Fan AP 

Av Bay 3 Fan AP 
Av Bay.3 Temp 
(MCC cannot assess) 
Hum Sep A,B (two) 

Speed Snsr 

Waste Qty 1 

IMU Fan AP 

IMU Fan A Speed Snsr 
  

@ Maintain LIOH 

Canister(s) change 
out schedule per cue 

card and CAP 

PPCO2 (MCC cannot assess) 

  

FC 1 pH Snsr 
  

{At2) 
@ APU HTR TK/FU 
LINE/H20 SYS 
1A,1B,2A4,28 (four) - 
AUTO 

APU Pump Temps (Htr mon) 

  

For ‘M‘ Xders on SM 87 
HYD THERMAL display 
@ Perform CIRC PUMP 
TEMP XDCR FAILURE 

WORKAROUND, 
APU/HYD SSR-3 

HYD sys temps 

  

(R1) 
On MCC call: 

@ MN BUS TIE (three) - ON 
(tb-ON) 

FC1SS1 AV 
FC2 $83 AV 
FC3 SS2 AV 

  

(L1) 
\f FLASH EVAP CNTLR PRI B 

enabled: 
®@ Perform FES RESTART 

ECLS, SSR-5, using PRIA 

Most FES Feediine A Htr 

measurements 

  

(R15:C) 
@ cb MNB KU ANT HTR- 

op 

Ku Gyro temp monitoring 

  

®yMCC about performing 
WASTE H20 DUMP 

Waste Qty 1 

  

@/ MCC daily to update N2 
qty for ORB PKT C/L 

Nomengraph 

N2 Qty (two) 1,2 

  

(A14) 
@ RCS/OMS HTR OMS 
CRSFD LINES (two) - 
AUTO 

Partial insight into OMS 
CRSFD Line Htr ops 

      
    
COMM'SR/003 =—-03/29/88 2-65 

    

Q) Buses will be untied 
for flight critical phases 

G) If condensation tn 
cabin, Y/MCC 

@) WST TK will be 
dumped by time 
{=2%/min) to provide 
ullage to make EOM, 
MCC will provide the 
time 

    

MAUALL/GEN 
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COMM SSR-11 
Ol MDM LOST: OF2 

e 

  

MEASUREMENT LOSS 
  

ACTIONS NOTES 

If on PCS SYS 2: Most PCS Sys 2 G) 
® Perform measurements Use interchanger 

RECONFIG TO ALT PCS 
SYS, ECLS SSR-3 
  

(L1) 
@ AV BAY 1 FAN (two) - Av Bay 1 Fan AP 

  

ON Av Bay 1 Temp 
@ H20 PUMP LOOP 1-ON (MCC cannot assess) 
.. LOOP 2 - GPC Most H20 Loop 1 measure- 

ments 

(R13U) 

@ C/W PARAM SEL tw 

(three) - 115 

@ CW LIMIT SET VALUE 

tw (three) - 0.65 volts 

@ CW LIMIT SET LIMIT - 

LOWER 

@ CW LIMIT SET FUNC - 

SET 
@ C/W PARAM SEL tw - 

> 119 
  

@ Do not don Biomed 
Electrodes 

EGG 1,2 Telemetry 

  

  

(R12L) 
© SPLY H20 XOVR VLV - Sply H20 Qty B 

op Qty D 

(R1) FC1S$S2 AV 
On MCC call: FC2SS1 AV 
@ MN BUS TIE (three) - ON FC35$3 AV 

(tb-ON) 
  

SM 66 ENVIRONMENT 

@ Monitor AIRLK P and 
dP/dT for cabin 
integrity on-orbit 

Cabin Press Snsr 

  

@ Use N2 Qty 1 to infer 
Qty in2 

N2 Qty2 

  

FC2 pH Snsr 
  

          

flow to monitor H20 

Loop 1 performance 

@) Lowers H20 Loop 2 
Pump Out P limit 

G) Buses will be untied 
for flight critical phases 

  
  

COMM)SR/004 =03.22'88 2-66 
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COMM SSR-12 
Ol MDM LOST: OF3 

  

  

ACTIONS MEASUREMENT LOSS NOTES 

SM 66 ENVIRONMENT - Causes loss of FC 

@ Monitor Cabin Press for Cabin dP/dT Auto purge capability 
cabin leaks 
  

(L1) 
@ AV BAY 2 FAN (two) - 

ON 
Av Bay 2 Fan AP 
Av Bay 2 Temp 
(MCC cannot assess) 

  

When reqd: 
@ Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS) (Cue Card) 
(Assume $M 2 not 
available when using 
cue card) 

FC Purge Line temps 

  

FC3 pH Snsr 
  

SM 60 SM TABLE MAINT 

Inhibit $S-BDB ANT QUAD 

Alert: 

@ Param !(D-!ITEM 1 

+0921049 EXEC 

@ INH - ITEM 10(15) EXEC 

Antenna Select feedbacks 

  

@ Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ’M’ 
Xdcrs on display ‘SM 87 
THERMAL’ 

HYD sys temps 

  

(L1) 
if FLASH EVAP CNTLR PRI 
A enabled: 
@ Perform FES RESTART 

ECLS, SSR-S, using PRIB 

Most FES Feedline B Htr 
measurements 

  

If Comm lost: 
(C3) 
@ S-BD PM ANT - select 

best antenna per signal 
strength meter on pni 
F9 

S-BD PM mode 

  

®y/ MCC daily to update N2 
qty for ORB PKT C/L 
Nomengraph 

N2 Qty (two) 1,2 

  

@ Terminate all SUPPLY 
H20 Dump operations 
through dump nozzle 

@ if SUPPLY H20 Dump 
reqd, perform SUPPLY 
WATER DUMP USING 
FES, ECLS SSR-9 

Supply H20 Noz T A,B (two) 

  

@ Terminate all WASTE 
H20 Dump operations 

through dump nozzle 

Waste H20 Noz T A,B (two) 

  

SM 60 SM TABLE MAINT 

@ Set SUPPLY H20 Qty D 
(Param ID 0620544) LL 
10% below tank qty 
and UL at 99% 

Supply H20 Qty C 

  

(A14) 
@ RCS/OMS HTR OMS 

CRSFD LINES (two) - 
AUTO 

Partial insight into OMS 
CRSFD Line Htr ops 

            

Q) Avoids nuisance 
alarms 

G) SM 76 COMM display 
S-BD PM mode static, SM 
GPC will continue 

selecting ANT for the 
mode shown 

G) For leak detection 

    

COMM/SR/005 =: 0055/03/88 2-67 MAL/ALL/GEN 
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COMM SSR-13 
Ol MDM LOST: OF4 

  

ACTIONS MEASUREMENT LOSS « NOTES 
  

When read: FC Auto Purge Start discretes 

@ Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS)(Cue Card) 
(Assume SM 2 
not available when 
using Cue Card) 
  

®@ During CCTV camr ops, 1 | CCTV Camr overtemp 

monitor CCTV Camr discrete 
temps on Monitor 

  

® Perform CIRC PUMP HYD sys temps 
TEMP XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, for ‘M’ 
Xders on display SM 87 

HYD THERMAL 

  

If Topping Evap enabled: Fwd, Aft Topping Duct Htr 

(L1) measurements 
@ TOP EVAP HTR DUCT - 

A/B 
  

\f High Load Evap Hi Load Outbd Duct Htr 
enabled: measurements 

(L1) 
@ HILOAD DUCT HTR- 
AB 

  

  
2 | 8-BD Quad Ant Sel 1/2 - GPC 
  

        

GQ) No SM alerts for 
CCTV overtemp 

@) May get Antenna 

alerts when operating 
(C3) S-BD PM ANT sw (loss 
of position discrete to SM) 

  
  

COMM/SR/0N06 §=03'22:88 2-68 MAL/ALL/GEN



112 

COMM SSR-14 
O!| MDM LOST: OA1 

    

    

ACTIONS “MEASUREMENT LOSS NOTES 

{A12) 
@ Cycle APU HTR TK/FU Gq) GPC capability to 

LINE/H20 SYS 1A, 1B - APU sys temps (htr MON) monitor HYD Accumulator 
AUTO (12 mir), OFF 

(48 min) 
    

@ Perform Circ Pump 
Seq procedures for Circ 
Pump 1, CIRC PUMP 

PRESS XDCR FAILURE 

WORKAROUND, 
APU/HYD SSR-1 and 

SIMULTANEOUS CIRC 
PUMP ON/GPC OPERA- 

TION, APU/HYD 

SSR-2 

| HYD sys pressures, and seq 
discretes 

  

Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, APU/ 

HYD SSR-3, for 'M‘ Xdcrs 
on display SM 87 HYD 
THERMAL 

  

HYD sys temps 
1) HYD sys 1 Accumulator 

pressure 

    

If High Load Evap 
Enabled: 

(L1) 
@ H! LOAD DUCT HTR- 

A/B 

Hi Load Inbd Duct Htr 
measurement 

    

(A14) 
@ RCS/OMS HTR OMS 

CRSFD LINES (two) - 
AUTO 
  

LOMS no-go for on-orbit 
burns 
  

    
Partial insight into OMS 
CRSFD Line Htr ops 

  

LOOMS Fu Inj T 

  

      

pressure lost for sys 1 

Q Loss of fuel injector 
temperature is no-go for 
non-critical on-orbit burns. 
The engine will be used for 
deorbit 

  
  

COMM/SR/007 =—-07/20/88 2-69 MAL/ALL/GEN 2 
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COMM SSR-15 
Ol MDM LOST: OA2 

  

ACTIONS MEASUREMENT Loss NOTES 
  

When reqd: 

@ Perform FUEL CELL 
PURGE - MANUAL (ORB 

OPS, EPS)(Cue Card) 
(Assume SM 2 not avail- 

able when using cue 
card) 

FC Purge Line temps 

  

(R2) 
if < 3 hrs since APU 
shutdn: 

@ APU FUEL PUMP/VLV 

COOL (two) - AUTO 

APU Fuel Pump temps 

  

(At2) 

®@ Cycle APU HTR TK/FU 

LINE/H20 SYS 2A,2B - 
AUTO (12 min), OFF 

(48 min) 
@ APUHTR TK/FU 

LINE/H20 SYS 3A,38B - 
AUTO 

APU sys temps (Htr mon) 

  

@ Perform Circ Pump 

Seq procedures for Circ 
Pump 2, CIRC PUMP 

PRESS XDCR FAILURE 
WORKAROUND, APU/ 

HYD SSR-1 and SIMUL- 
TANEOUS CIRC PUMP 
ON/GPC OPERATION 
APU/HYD SSR-2 

HYD sys pressures, and seq 

discretes 

  

@ Perform CIRC PUMP 

TEMP XDCR FAILURE 2 
WORKAROUND, APU/ 

HYD SSR-3, for 'M’ Xdcrs 
on display SM 87 HYD 
THERMAL 

HYD sys temps 
HYD sys 2 Accumulator 
pressure 

  

(A14) 
@ RCS/OMS HTR OMS 

CRSFD LINES (two) - 
AUTO 

Partial insight into OMS 
CRSFD Line Htr ops 

  

R OMS no-go for on-orbit 
burns 

ROMS Fu Inj T 

  

        

G) Causes loss of FC 
Auto purge capability 

Q GPC capability to 
monitor HYD Accumulator 
pressure lost for sys 2 

G) Loss of fuel injector 
temperature is no-go for 
non-critical on-orbit burns. 

The engine will be used for 
deorbit 

  

COMM/SR/008 = (07/20/88 2-70 
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COMM SSR-16 
Ol MDM LOST: OA3 

  

  

  

AUTO (12 min), OFF 
(48 min) 
  

® Perform Circ Pump 
Seq procedures for 
Circ Pump 3, CIRC PUMP 

PRESS XDCR FAILURE 
WORKAROUND APU/ 

HYD SSR-1 and SIMUL- 
TANEOUS CIRC PUMP 

ON/GPC OPERATION 
APU/HYD SSR-2 

HYD sys pressures, and seq 
discretes 

  

®@ Perform CIRC PUMP 

TEMP XOCR FAILURE 
WORKAROUND, APU/ 

HYD SSR-3, for "M’ Xdcrs 
on display SM 87 HYD 
THERMAL       HYD sys temps 

HYD sys 3 Accumulator 
pressure     

ACTIONS MEASUREMENT LOSS NOTES 

(A14) G) 4: 
@ RCS/OMS HTR OMS OMS/RCS Htr monitoring GPC capability to 

CRSFD LINES - A AUTO, temps monitor HYD Accumulator 
B AUTO pressure lost for sys 

(A12) 
@ Cycle APU HTR TK/FU APU sys temps (Htr mon) 

LINE/H20 SYS 3A,3B - 

    

COMM SSR-17 
Ol DSCLOST: OF1 
  

ACTIONS MEASUREMENT LOSS NOTES 
  

If on PCS Sys 1: 
@ Perform 
RECONRFIG TO ALT PCS 
SYS, ECLS SSR-3 

Most PCS 1 measurements 

  

(L1) 
® Monitor Cabin Fan by 

feel and streamers 
© During sleep periods: 

CABIN FAN A,B (two) - 
ON 

Cab Fan AP 

  

(R13U) 
@ CW PARAM SEL 

tw (three) - 034 
@ C/W PARAM - INH 
@ CW PARAM SEL 

tw (three) -074 
@ CW PARAM - INH 
@ CW PARAM SEL tw 

(three)- > 119 

PPO2ZA 

Cab Fan AP 

  

@ Use display SM 76 
COMM/RCDR for PL 
RCDR status 

(A1R) PL Redr Mode tb 
lost logic 

  

(R15:C) 
@ cb MNB KU ANT 
HTR-op 

Ku Gyro temp monitoring 

  

©/ MCC about performing 
WASTE H20 DUMP 

Waste Qty 1 

        Sply H20 QtyA     

G) Turn on both Cabin 
Fans for sleep 

Q) CMW channels 
14,34,54,104,114 also lost; 
but high limit-sensed only 

G) WST TK will be 
dumped by time 
(=2%/min} to provide 
ullage to make EOM, MCC 
will provide the time 

    

COMM/SR/009 ~—s: 10/20/88 2-71 MAU/ALLU/GEN 3 
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COMM SSR-18 
OI DSC LOST: OF2 

    

    

ACTIONS MEASUREMENT LOSS NOTES 

Jet Pe, Pe discrete, injector G@) 
GNC 23 RCS temps (Jet fail-off, teak RM (03) FWD RCS OXID 

detection) He TK PRESS and FWD 

RCS FW RCS FUEL PRPLT TK PRESS D 
@ ITEM 1 EXEC 
Reprioritize jets: 

DES INH on F3,4 jets 

@ F3LITEM 10 EXEC (*) 
@ FAR ITEM 14 EXEC (*) 

@ F3U ITEM 78 EXEC (*) 
@ F3D ITEM 24 EXEC (*) 
@ F4D ITEM 28 EXEC (*) 
@ F3F ITEM 32 EXEC (*) 
© Reselect auto 

deselected jets (2) 
Override Manf viv 

status to CL for F3,4 
Manifolds: 

OVRD MANF VLVS 
@ FZ ITEM 42 EXEC (CL) 
@ FAITEM 43 EXEC (CL) 
  

(08) 
@ FWD RCS MANFISOL 5 - 
CL (tb-CL), then GPC 
  

® Perform , LOSS OF 
VERNIER (ORB OPS, RCS) 
  

GNC SYS SUMM 2 

@ Monitor FWD RCS He AP 

for leaks. If FWD RCS 
leak suspected, secure 

sys and call MCC 

Fwd RCS Tk and Manf Press 
and Qty (Fwd leak 
detection) 

  

If on PCS SYS 2: 
@ Perform 

RECONFIG TO ALT PCS 

SYS, ECLS SSR-3 

Most PCS 2 measurements 

  

(R13U) 

@ CWPARAM SEL tw 

(three) - 004 
@ CW PARAN .- INH 

@ C/WPARAM SEL tw 

(three) -016 

@ CWPARAM - INH 
@ CWPARAM SEL tw 

(three) -044 
@ CW PARAM - INH 

@ C/WPARAM SEL tw 

(three) - 105 
@ CWWPARAM - INH 

@ CWPARAM SEL tw 

(three) - 106 

@ CWPARAM - iNH 

@ C/WPARAM SEL tw 

(three) - >119 

Cab Press 

FRCS Fu Tk Ul P 

PPO28 

H20 Pump P1 

Freon Fiow 1 

  

@ Use display SM 76 (A1R) Ops Redrs 1(2) Mode 

  

COMM/RCDR for Ops tb (two) logic 
RCORS status 

(R12¢) 
@ SPLY H2O XOVR VLV - Sply H20 Qty 8,0 

op 
    SM 66 ENVIRONMENT 

@ Monitor AIRLK P and 
dP/dT for cabin integrity 
on-orbit     Cabin Press Snsr     

ind on meter is lost - 

Q@) Auto overpressure 
lost for Fwd RCS Oxidizer 
Dual Reg failure 

C/W param 24,64,84 
also lost, but high limit- 
sensed only 

    

COMM 'SR/010 §=03/22/88 2-72 
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COMM SSR-19 
OI DSC LOST: OF3 

  

ACTIONS MEASUREMENT LOSS 
  

NOTES 
  

SM 66 ENVIRONMENT 

© Monitor CABIN PRESS 
for cabin leaks on-orbit 

Cabin dP/dT 

  

  

(R13U) 
@ CW PARAM SEL tw 

(three)- 115 
@ C/W PARAM - INH 
@ C/W PARAM SEL tw 

(three) - 116 
@ C/WPARAM - INH 

@ -C/WW PARAM SEL tw 

(three)->119 - 

H20 Pump P2 

Freon Flow 2 

  

          

G) FWD RCS quantities 
in PASS and BFS lost 

@) CW params 51,71,94 
are also lost, but high 
limit-sensed only 

  
  

COMM/SR/O11 03.22:88 2-73 MALV/ALL/GEN 
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COMM SSR-20 
O! DSC LOST: OF4 

    

    

ACTIONS MEASUREMENT LOSS © _ NOTES 

NC23RCS |. tet Pc, Pc discrete, Injector G) 
S 3RCS temps Vet fail-off, leak Without F1F, F2F no 

RCS FWD RM detection) low Z translation capabil- 

© (TEM 1 EXEC ity; -X only one jet 

Reprioritize jets: 

DES INH on F1,2 JETS 
@ FILITEM 8 EXEC (*) 
@ F2R'!TEM 12 EXEC (*) 
@ FIUITEM 16 EXEC (*) 
@ F2U ITEM 20 EXEC (*) 
@ FIDITEM 22 EXEC (*) 
@.F2D ITEM 26 EXEC (*) 
@ FIF ITEM 30 EXEC (*) 
@ F2F ITEM 34 EXEC (*) 
@ Reselect auto 

deselected jets (2) 
Override Manf viv 

status to CL for F1,2 
Manifolds: 

OVRD MANF VLVS 
@ F1 ITEM 40 EXEC (CL) 
@ F21TEM 41 EXEC (CL) 
  

GNC SYS SUMM 2 

@ Monitor FWD RCS He AP 
for leaks. !f FWD RCS 
leak suspected, secure 

sys and call MCC 

Fwd RCS TK and Manf 
Press and Qty (Fwd leak 
detection) 

  

(R13U) 

@ C/WPARAM SEL tw 

(three) - 006 
@ C/(WPARAM - INH 

@ CW PARAM SEL tw 

(three) - > 119 

Fwd RCS OX Tk ULL P 

  

          

(usually 2) 

@) (03) FWD RCS OXID 
PRPLT TK PRESS and FWD 
RCS FUEL He TK PRESS ind 

on meter is iost 

G) Auto overpressure 
protection lost for Fwd 

RCS Fuel Dual Reg failure 

    

COMM SR/012 0322/88 2-74 MAL/ALL/GEN 
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COMM SSR-21 
O! DSCLOST: OL1 

  

  

  

  

ACTIONS MEASUREMENT LOSS NOTES 

Jet Pc, Pc discrete, injector G) . . 
temps (Jet fail-off, leak or To deor bit, 

RCSL RM detection) me errige an 
@ ITEM 2 EXEC viv status to op 

Reprioritize jets: @) 
DES INH on L1,2 JETS (03) L RCS OXID 
@ L2L ITEM 10 EXEC (*) PRPLT, OXID He TK PRESS 

@ LILITEM 14 EXEC (*) and L OMS FUEL He TK 
@ L2U ITEM 18 EXEC (*) PRESS ind on meter is lost 

@ LIUITEM 20 EXEC (*) 

@ L2DITEM 26 EXEC (*) G) Auto overpressure 
@ LIA ITEM 32 EXEC (*) protection lost for t RCS 
@ Reselect auto Oxidizer Dual Reg failure 

deselected jets (2) 

Override Manf viv (@) Loss of fuel injector 
status to CL for L1,2 temp is no-go for non- 

Manifolds: critical on-orbit burns. 
OVRD MANF VLVS Engine will be used for 

@ 11 1TEM 40 EXEC (CL) deorbit 

@ L21TEM 41 EXEC (CL) 

(07) 
@ AFTLRCS MANF ISOL 5 - 

CL (tb- CL), then GPC 

® Perform LOSS OF Left RCS Tank and Manf 

VERNIER RCS (ORB OPS, Press and Qty (leak 

RCS) detection lost) 
  

GNC SYS SUMM 2 

@ Monitor L RCS He AP for 

leaks. If L RCS feak sus- 

pected, secure sys and 

call MCC 
  

© During sleep Xfeed 
from R RCS: 

@ Perform XFEED: R RCS 
to L RCS (ORB PKT, RCS) 
  

(R13U) 
@ CWPARAM SEL tw 

(three) -017 
@ CWW PARAM - INH 

@ CW PARAM SEL tw 

(three) -036 
@ CAV PARAN - INH 

@ C/W PARAM SEL tw 
(three) -056 

@ CW PARAM - INH 

@ C/W PARAM SEL tw 

(three) - > 119 

LOMS Fu Tk ULL pressure 

L RCS OX Tk ULL pressure 

LRCS leak 

  

LOMS no-go for on-orbit 
burns 

LOMS Fu Inj T 

              

COMM/SR/013 = 07/20/88 2-75 
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COMM SSR-22 
OIDSC LOST: OL2 

  

  

ACTIONS MEASUREMENT LOSS NOTES 

GNC 23 RCS Jet PC, PC discrete, Injector G) Prior to ceorpr. 

temps (et fail-off, leak RM override L3 Man viv 

RCSL detection) status to 

@ ITEM 2 EXEC 

Reprioritize jets: 

DES INH on 13,4 jets 
@ L4LITEM 8 EXEC (*) 

@ L3LITEM 12 EXEC (*) 
@ L4U ITEM 16 EXEC (*) 

@ L4D ITEM 24 EXEC (*) 
@ L3D ITEM 28 EXEC (*) 
@ L3A ITEM 30 EXEC (*) 
@ Reselect auto 

deselected jets (2) 
Override Manf viv 

status to CL for L3,4 
Manifolds: 

OVRD MANF VLVS 

@ L3 ITEM 42 EXEC (CL) 
@ L4ITEM 43 EXEC (CL) 
  

GNC SYS SUMM 2 

@ Monitor L RCS He AP for 

leaks. If L RCS leak sus- 
pected, secure sys and 
call MCC 

During sleep Xfeed from 
R RCS: 

@ Perform XFEED: RR 

To LRCS RCS, 10.1 

Left RCS TK and Manf 
Press and Qty (leak 

detection lost) 

  

@ PA OMS Burn Monitor 

Cue Card to (1) Monitor 
GMBL Angles and BALL 
Vivs for left OMS per- 

formance (2) 
@ Perform OMS Pc LOW 

for LOMS ‘4’ 

LOMS PC 

  

(R13U) 
@ CW PARAM SEL tw 

(three) -007 
@ CW PARAM - INH 

@ CW PARAM SEL tw 

(three) - 046 
@ CAWPARAM - INH 

@ C/W PARAM SEL tw 

(three) -056 
@ CW PARAM - INH 
@ CW PARAM SEL tw 

(three) - 027 
@ C/WPARAM - INH 

@ C/W PARAM SEL tw 
(three) - > 119 

L OMS OX FU Tk ULL 
pressures 

LRCS FU Tk ULL Pressures 

LRCS leak 

LOMS PC 

          

(2) (03) & RCS FUEL He 
TK PRESS and LOMS OXID 
TK PRESS, QTY and 

(F7) LOMS PC, N2 TK 
PRESS ind on meters lost 

G) Auto overpressure 

protection lost for L RCS 
Fuel Dual Reg failure 
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COMM SSR-23 
O! DSC LOST: OR1 . 

  

  

ACTIONS “MEASUREMENT LOSS NOTES 

rary O rrortseo GNC 23 RCS Jet PC, PC discrete, injector Hosen 

RCSR temps (Jet fail-off, leak RM status to OP @ 
@ ITEM 3 EXEC detection) status to 
Reprioritize jets: 

DES INH on R1,2 jets 
@ R2RITEM 10 EXEC (*) 

@ RIRITEM 14 EXEC (*) 

@ R2U ITEM 18 EXEC (*) 

@ RIUITEM 20 EXEC {*) 

@ R2D ITEM 26 EXEC (*) 

@ RIAITEM 30 EXEC (*) 
@ Reselect auto 

deselected jets (2) 

Override Manf viv 
status to CL for R1,2 

Manifolds: 

OVRD MANF VLVS 

@ Rt ITEM 40 EXEC (CL) 
@ R21TEM 41 EXEC (CL) 
  

(07) 
@ AFTRRCS MANF ISOL 5 - 

CL (tb - CL), then GPC 
  

@ Perform LOSS OF 

VERNIER (ORB OPS, 

RCS) 
  

GNC SYS SUMM 2 

@ Monitor R RCS He AP for 
leaks. If R RCS leak sus- 
pected, secure sys and 
call MCC 

During sleep Xfeed from 
LRCS: 

®@ Perform XFEED: RR 
to LRCS RCS, 10.1 [1.10] 

Right RCS Tk and Manf 
Press and Qty (leak 
detection lost) 

  

(R13U) 
@ CAWPARAM SEL tw 

(three) - 066 
@ CW PARAM - INH 

@ C/W PARAM SEL tw 
(three) - 047 

@ C/W PARAM - INH 

@ CW PARAM SEL tw 

(three) - 086 
@ CWPARAM - INH 

@ C/W PARAM SEL tw 
(three)- > 119 

R RCS OX ULL pressure 

R OMS Fu Tk ULL pressure 

R RCS teak 

  

R OMS no-go for on-orbit 
burns 

ROMS Fu ny T 

  

          

Q) (03) R RCS OXID He 
TK PRESS and ROMS 

FUEL He TK PRESS ind on 
meter lost 

G) Auto overpressure 

protection lost for R RCS 
Oxidizer Dual Reg failure 

@) Loss of fuel injector 
temp is no-go for non- 
critical on-orbit burns. 
Engine will be used for 
deorbit 
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COMM SSR-24 
OI DSC LOST: OR2 

  

  

ACTIONS MEASUREMENT LOSS’ . NOTES 

Jet Pc, Pc discrete, Injector G) 
GNC 23 RCS temps (Jet Fail-off, leak RM Prior to deorbit, 
RCSR detection) override R3 Manf viv 
@ ITEM 3 EXEC status to OP 

Reprioritize jets: 

DES INH on R3,R4 JETS (O3) R RCS FUEL He 

@ RAR ITEM 8 EXEC (*) 
@ R3RITEM 12 EXEC {(*) 

@ R4U ITEM 16 EXEC (*) 

@ R4D ITEM 24 EXEC (*) 

@ R3D ITEM 28 EXEC (*) 
@ R3A ITEM 32 EXEC (*) 
@ Reselect auto deselected 

jets (2) 
Override Manf viv 

status to CL for R3, 4 

Manifolds: 

OVRD MANF VLVS 

@ R3 ITEM 42 EXEC (CL) 

@ R4ITEM 43 EXEC (CL) 
  

GNCSYS SYMM 2 

@ Monitor R RCS He AP for 
leaks. If R RCS leak sus- 
pected, secure sys and 

call MCC 
During sleep Xfeed from 
LRCS 

@ Perform XFEED: LRCS_ 
TO RRCS RCS 10.1 14] 

Right RCS Tank and Manf 
Press and Qty (leak 
detection lost) 

  

@ P/LOMS Burn Monitor 

Cue Card to (1) Monitor 
GMBL Angles and BALL 
Vivs for right OMS per- 
formance (2) 

@ Perform OMS Pc LOW 

forROMS ‘4° 

ROMS PC 

  

(R13U) 
@ CW PARAM SEL tw 

(three) - 037 
@ CW PARAM - INH 

@ C/W PARAM SEL tw 

(three) - 076 
@ C/W PARAM - INH 

@ CW PARAM SEL tw 

(three) - 086 
@ CW PARAM - INH 

@ CW PARAM SEL tw 
(three) - 057 

@ C/W PARAM - INH 

@ C/W PARAM SEL tw 

(three) - > 119 

ROMS OX Tk ULL pressure 

R RCS FU ULL pressure 

R RCS leak 

ROMS PC 

  

          

TK PRESS and ROMS 
OXIDE, QTY and 
(F7) ROMS Pc, N2 TK 

‘PRESS ind on meter is lost 

Auto overpressure 
protection lost for R RCS 

fuel dual reg failure 

  
  

COMMSR/O16 = 05/03/88 2-78 MAL/ALL/GEN 
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COMM SSR-25 
O!| DSCLOST: OM1 

  

ACTIONS MEASUREMENT LOSS ~ NOTES 
  

(A14) 
@ RCS/OMS HTRS CRSFD 

LINES (two) - AUTO 
OMS/RCS Htr monitoring 

temps 
  

When read: 

® Perform FUEL CELL 
PURGE - MANUAL (ORB 
OPS, EPS) (Cue Card) 
(Assume SM 2 not 
available when using 
cue card) 

FC Purge Line temps 

  

{A12) 
@ APU HTR TK/FU 

LINE/H20 (six) - AUTO 

oo 

APU Pump temps (Htr mon) 

  

(R13U) 
@ CW PARAM SEL tw 

(three) - 062 
@ C/V PARAM - INH 

@ C/W PARAM SEL tw 

(three)- > 119 

FC1 Stack temp 

  

®@ Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, APU/ 
HYD SSR-3 for ‘L’ Xders 
on display SM 87 HYD 
THERMAL 

HYD sys temps 

  

if FLASH EVAP CNTLR PRIB 

enabied: 

@ Perform FES RESTART 
ECLS, SSR-S, using PRIA 

Most FES Feediine A Htr 

measurements 

  

e/ MCC daily to update 
N2 qty for ORB PKT 
C/L Nomengraph 

N2 Qty (two) 1,2 

  

          

G) Causes loss of FC 
Auto purge capability 

CW params 1,21,41 
are lost also, but high 
limit-sensed only 

    

COMM/SR/017 =03.22.88 2-79 MAUALL/GEN 
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COMM SSR-26 
OI DSC LOST: OM2 

  

ACTIONS MEASUREMENT LOSS NOTES 
  

(A14) 
@ RCS/OMS HTR OMS 

CRSFD LINES - AAUTO, 
B AUTO 

OMS/RCS Htr monitoring 
temps 

  

(R13) 

@ CW PARAM SEL 

tw (three) - 072 
@ CW PARAM - INH 

@ C/W PARAM SEL 
” tw (three) - 082 
@ C/W PARAM - INH 

@ C/W PARAM SEL tw 

(three) - >119 

FC 2,3 Stack Temp 

  

® Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, APU/ 
HYD SSR-3, for UL’ Xders 
on display SM 87 HYD 
THERMAL 

HYD sys temps 
HYD sys 1,2,3 Accumulator 
pressures 

  

When read: 
@ Perform FUEL CELL 

PURGE - MANUAL (ORB 
OPS, EPS) (Cue Card) 
(assumes SM 2 not 
available when using 
Cue Card) 

FC Purge Line temps 

  

lf FLASH EVAP CNTLR PRI 

A enabled: 
@ Perform FES RESTART, 

ECLS, SSR-S, using PRIB 

Most FES Feedline B Htr 

measurements 

  

If Topping Evap enabled: 

(L1) 
@ TOP EVAP HTR DUCT - 

AB 

Fwd, Aft Topping Duct Htr 

measurements 

  

If High Load Evap 
enabled: 
{L1) 
@ HILOAD OUCT HTR - 

AB 

H! Load Outbd Duct Htr 
measurements 

  

e/ MCC daily to update N2 
qty for ORB PKT C/L 
Nomengraph 

N2 Qty (two) 1,2 

  

          

G) CW params 11,31, 

61,72,82 are lost aiso, but 
high limit-sensed only 

6 GPC capability to 
monitor HYD 

Accumulator pressure 

lost for all 3 systems 

G) Causes loss of FC 
Auto purge capability 

    

COMM/SR/018 = 03/22/88 2-80 MAL/ALU/GEN 
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COMM SSR-27 
OI DSC LOST: OA1 

  

ACTIONS MEASUREMENT LOSS 
  

"NOTES 
  

(A14) 
@ RCS/OMS HTR.OMS 
CRSFD LINES (two)-A 
AUTO (B AUTO) 

OMS/RCS Htr monitoring 
temps 

  

  

(R2) 
lf < 3 hrs since APU 

shutdn, 

@ APU FUEL PUMP/VLV 

COOLA,B (two) - AUTO 

APU Fuel sys temps 

  

(Ai2) 
@ Cycle APU HTR TK/FU 
LINE/H20 SYS 1A,1B - 
AUTO (12 min), OFF (48 
min) 

APU temps (Htr mon) 

  

@ Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, 

APU/HYD SSR-3 for ‘L’ 
Xdcrs, on display SM 87 
HYD THERMAL 

HYD sys temps 

  

@ Perform CIRC PUMP 
PRESS XOCR FAILURE 

WORKAROUND, 

APU/HYD SSR-1 for Circ 

Pump 1 

HYD Circ Pump 1 press 

  

(R13U) 
@ CW PARAM SEL tw 

(three) - 009 
@ CW PARAM - INH 

@ C/W PARAM SEL tw 

(three) - 039 
@ CW PARAM - INH 

@ C/W PARAM SEL tw 

(three) -099 
@ CW PARAM - INH 

@ CW PARAM SEL tw 

(three) - > 119 

APS He Tk PC 

MPS He REG PC 

HYD B/UP 1 

  

if High Load Evap enabled 

{L1) 
@HI LOAD DUCT HTR - AVB 

Hi Load Inbd Duct Htr 
measurement 

  

          

G) CW params 11,31, 
61,72,82 are lost also, but 
high limit-sensed only 

    

COMM 'SR/I019 03/22/88 2-81 MAUALUGEN 

 



COMM SSR-28 
OI DSC LOST: OA2 

  

ACTIONS MEASUREMENT LOSS 
  

NOTES 
  

(A14) 
@RCS/OMS HTR.OMS 
CRSFD LINES - A AUTO, 
B AUTO 

OMS/RCS Htr monitoring 
temps 

  

  

When reqd: 

@ Perform FUEL CELL 

PURGE - MANUAL (ORB 

OPS, EPS) (Cue Card) 
(Assume SM 2 not 

available when using 
Cue Card) 
  

(A12) 

@ Cycle APU HTR TK/FU 
LINE/H20 SYS 24,28 - 
AUTO (12 min), OFF 

(48 min) 

@ APUHTRTK/FU 

LINE‘H20 SYS 3A, 3B - 
AUTO 

APU sys temps (htr MON) 

  

@Perform CIRC PUMP 
TEMP XDCR FAILURE 

WORKAROUND, 
APU/HYD SSR-3, for ‘L’ 

Xdcrs on display SM 87 
HYD THERMAL 

HYD sys temps 

  

@Perform CIRC PUMP 

PRESS XDCR FAILURE 

WORKAROUND, 
APU/HYD SSR-1, 

for Cire Pump 2 

HYD Circ Pump 2 press 

  

(R13) 
@C/W PARAM SEL 

tw (three) - 107 
@ C/W PARAM - INH 

@ CW PARAM SEL 
tw (three) -019 

@ CW PARAM - INH 

@C/W PARAM SEL 

tw (three) -049 
@ CW PARAM - INH 
@ CW PARAM SEL 

tw (three) - 109 
@ CW PARAM - INH 
@ C/W PARAM SEL 

tw (three) - >119 

EVAP OUT T1 

MPS He Tk PL 

MPS He REG PL 

HYD B/U P 2 

  

{07) 
@ AFT R RCS MANF ISOL 5 - 

CL (tb-CL), then GPC 
Jet Injector temps (Vet leak 

RM detection) 
  

@ Perform LOSS OF 
VERNIER (ORB OPS, RCS) 
            

« 

C/W params 18,48,69 

are lost also, but high 
limit-sensed only 

  
  

COMM 'SR:020 903/22 88 2-82 MAL/ALL/GEN 
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COMM SSR-29 
OI DSC LOST: OA3 

  

ACTIONS MEASUREMENT LOSS 
: 

  

NOTES 
  

(A14) 
@ RCS/OMS HTR OMS 

CRSFD LINES - A AUTO, 
BAUTO 

OMS/RCS Htr monitoring 
temps 

  

  

(A12) 
@ Cycie APU HTR TK/FU 

LINE/H20 SYS 3A, 3B - 
AUTO (12 min), OFF 
(48 min) 

APU Fuel sys temps 

  

@Perform CIRC PUMP 
PRESS XDCR FAILURE 

WORKAROUND, 

APU/HYD SSR-1, for Circ 
Pump 3 

HYD Circ Pump 3 press 

  

(R13U) 
@ CW PARAM SEL 

tw (three) - 029 
@ CW PARAM - INH 

e PARAM SEL 
tw (three) - 059 

@ C/W PARAM - INH 
e PARAM SEL 
tw (three) - 117 

@C/W 2ARAM - INH 
e PARAM SEL tw 

(three) - > 119 

MPS He Tk PR 

MPS He REG PR 

EVAP OUTT 2 

  

@ Perform CIRC PUMP 
TEMP XDCR FAILURE 
WORKAROUND, 
APU/HYD SSR-3, 
for ‘L' xdcrs on display 
SM 87 HYD THERMAL 

HYD sys temps 

  

  
APU 3 Fuel Qty (Meter and 
CRT) 
  

        

cw params 
28,58,59,117 lost also, but 
high limit-sensed only 

G) Recoverable by 
TMBU 

  
  

COMMI/SR/O21 = =03/22/88 2-83 MAUALL/GEN 
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CREW SYS 

Q) 
Low or No 

  

Urinal       

Nominal Config: 
(Normal urine 
collection) 
(MA73C:€) 
cb AC1 WCS FAN 
SEP 1 (three) - cl 

cb AC2 WCS FAN 
SEP 2 (three) - cl 
(ML86B:8) 
cb MNA WCS 
CNTLR - cl 

cb MNB WCS CNTLR - 
cl 
(WCS) 
VAC VLV-OP 

FAN SEP - 1(2) 
MODE - WCS/EMU 
COMMODE CNTL - 
ON/OFF 
FAN SEP 1 BYPASS - 
OFF 
FAN SEP 2 BYPASS - 
OFF 

  

  

Airflow into 
ra 
@ Perform FAN 

  

    
    

  

      

SEP FAILURE 
Cue Card 

Airflownormal? [YES og WCS FAN SEP 
FAILURE, 

NO FLOODED WCS 
FAN SEP, LIQUID 

y CHECK VLV FOR 

3 | WCS FAN SEP 
FAILED CLOSED, 

SM 66 CLOGGED LINE 
ENVIRONMENT BETWEEN HOSE 

BLOCK AND WCS 
  

(CRT) YES ISWASTEQTY1 = 6.5 [1-7] 
decreasing ?       

NO 

3.1a LOW ORNO AIRFLOW - URINAL 

FAN SEP       
  

a | Fan Sep NOT 5 | Fan Sep       noise still occurs ? Bypass ops 

YES (wCS) 
@ MODE - OFF 
@/ FAN SEP - 2(1) 

    

          
  

  

  

      

  
  

  

          
  

    
  

        

  

                  

G) Possible to 
have iow airflow 
and to continue 
operating in normal 
mode 

() /MCC to 
determine exact 
failure 

  

  
  

  

    

HOSE BLOCK - @ FAN SEP 2(1) 
SEP 1(2) BYPASS - ON 

Airflow normal ? NO 6 | FAN SEP 1,2 
y (TWO) FAILURE 

7 | Inspect YES 
urinal screen & y 
hose screen 

(WCS) 
@ MODE - OFF 

@ Perform WCS 

CLEANING Cue Lg | MODE sw | sto] 

Card oe eran SEP 2(1) @ MODE - 
WCS/EMU BYPASS - OFF 

@/ MODE - OFF 
Airflow normal? [YES 10} URINAL 

SCREEN/HOSE y 
\"° SCREEN CLOGGED ii] use FAN SEP 

BYPASS 2(1) for 

12 | Replace Oder/Bacteria Filter normal ops 
(WCS) 
@ MODE - OFF 
@ Unstow dry plastic trash-liner 
ey COMMODE CNTL - ON/OFF 
@ Remove noise gasket from filter well 
® Rotate filter cw -1/4 turn to remove 

@ Remove filter, insert in plastic liner 
and stow in Wet Trash Compartment 

® Unstow, install spare Odor/Bacteria 

Filter 

@ Insert new filter, rotate ccw 

@ Replace norse gasket 
@ MODE - WCS/EMU 

YES 

Airflow normal ? 12] 008) 
i" CLOGGED 

cs/3 1/001 04/19/88 3-4 MAL/ALL/GEN 
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CREW SYS 

  

(WCS) 
@ MODE - OFF 
@/ Urine hose for 

leaks 
@ Use grey tape 

to seal any 
leaks 

@ MODE - 
“WCS/EMU 

3.1a (Cont) 

        
NO 

    q 
Li6] any 
airflow ?       

YES 

  v 
fig} PARTIAL 
LINE BLOCKAGE 
COMMON TO 
BOTH 
SEPARATORS 

  

      
  

19 
(WCS) 
@ MODE - OFF       

Airflow normal ? ye 

  
115] LEAKING 
URINE HOSE 

    

Iwo 
  

  

17.) CLOGGED 
BROKEN LINE 
COMMON TO 
BOTH 
SEPARATORS     

  
  

20 | 
(WCs) 
© FAN SEP 2(1) 

BYPASS - OFF       

    
  

J 

@ Use Urinal per 

std procedure, 

select FAN SEP 
with highest 

flow       

  
  

ig normal ops 

possible with 
either FAN SEP ?     

(wCS) 
@ MODE - OFF     

YES 

  

[25 | 
®@ Continue 

normal ops       

[24 | 
®@ Perform 

CONT WASTE 
COLLECTION - 
UCD/APOLLO 

BAG Cue Card 
e /MCC       

G) Possible to 
have low airflow 
and to continue 
operating in normal 
mode 

    
  

CS/3.1/004 04. 19/88 MAL/ALL/GEN 
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3.1b LOW OR NO AIRFLOW - COMMODE 

    

  

      

Nominal Config: 

(Norma: urine/ 
feces collection) 
(MA73C:€) 
cb AC1 WCS FAN 
SEP 1 (three) - cl 

cb AC2 WCS FAN 
SEP 2 (three) - cl 
(ML868: 8B) 
cb MNA WCS 
CNTLR - cl 

cb MNB WCS 
CNTLR - cf 

(WCS) 
VAC VLV -OP 
FAN SEP - 1(2) 
MODE - WCS/EMU 
COMMODE 
CNTL - PUSH FWD 
FAN SEP 1 BYPASS - 
OFF 

FAN SEP 2 BYPASS - 

    

CREW SYS 

Low or No > 1] 
Airflow into @ Perform FAN 
Commode: SEP FAILURE 

Cue Card @ 
  

Airflow normal ?       

NO 

Ma | WCS FAN SEP 
FAILURE, 

FLOODED WCS 
FAN SEP, LIQUID 
CHECK VLV FOR 
WCS FAN SEP 
FAILED CLOSED, 
LINE BLOCKAGE 
BETWEEN FAN 
SELECT VLV AND     WCS FAN SEP 

  

2] 
  

SM 66 

ENVIRONMENT       

  

(CRT) 

Is WASTE QTY 1 
decreasing ?   MES esfia]     

NO 

  

    

    

  

        
  
        

  

      

  

            
  

  
      

          

      

  

  

      

    

G) Possible to 
have low airflow 
and to continue 
operating in normal 
mode 

G) /¥ MCC to 
determine exact 
failure 

  

OFF 

Hees Boek - 4 | Airflow YS 5 | Dump, 
(2) normal in urinal ? repressunize 

commode 
NO 

(WCS) 
¥ @ MODE - OFF 

6] Fan Sep © COMMODE 
noise still occurs ? CNTL - ON/OFF 

@ Wait 5S sec 
NO YES @ COMMODE 

CNTL - PULL UP 

@ Wait 20 sec 

@ COMMODE 
CNTL - PUSH 
FWD 

@ MODE - 

7 | Fan Sep Airflow normai ? YS 3 | COMMODE 
Bypass ops LINER OR OUTLET 

e« |NO FILTER WAS 
(WCS) PLUGGED 
@ MODE - OFF 
@ FAN SEP - 2(1) Y 
@ FAN SEP 2(1) 

BYPASS - ON 9 | Any airflow ? No 10| 
- (WCS) 

Airflow normal ? YES @ MODE - OFF 
t y 
NO YES 

11] PARTIAL 

LINE BLOCKAGE 
FROM THE 112] CLOGGED, 
COMMODE BROKEN LINE 

v OUTLET TO THE COMMON 
FAN SELECT VLV 

7 | MODE sw OUTLET TO THE 
AILURE FAN SELECT VLV vy (©) 

14 | 

q @ Use commode 
16 per std proce- 22 | 

dure, select FAN 

SEP with high- 
est flow 

0 ¢5/3 1.002 04/2688 3-6 MAUALUGEN 
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CREW SYS 3.1b (Cont) 

. G) Possible to 
have low airflow 
and to continue 
Operating in normal 
mode 

isl Replace 4 17] 
Odor/Bacteria (WCS) (WCS) 
Filter @ FAN SEP 2(1) @ FAN SEP 2(1) 

BYPASS - OFF BYPASS - OFF 
(WCS) 
@ MODE - OFF 
@ Unstow dry q | 

plastic trash- : 
liner 19] Try other 

@ COMMODE @ Use FAN Bypass switch 
CNTL - DN/OFF SEP 2(1) BYPASS 

@ Remove noise to turn on FAN (wcs) 

gasket from SEP 2(1) to use @ HOSE BLOCK - 

filter well commode SEP 1{2) 
® Rotate filter @ FAN SEP 1(2) 

cw - 1/4turnto BYPASS -ON 

0 ec filter, Airflow normal? [NO 20] wes FAN SEP 
insert in plastic YES ‘ 

liner and stow 

in Wet Trash [12] 28] 
Compartment 

@ Unstow, install 1 

spare Odor/ 
Bacteria Filter 1} MODE sw 

® Insert new filter FAILURE AND @ Goto CONT 

rotate ccw WCS FAN SEP 2(1) WASTE 

© Replace noise FAILURE COLLECTION - 

gasket UCD/APOLLO 

@ MODE - Cue Card 

WCS/EMU 

Airflow normal? |YESI 24] opory *’ Use FANSEP 
BACTERIA FILTER 1(2) BYPASS to 

NO CLOGGED turn on FAN 
SEP 1(2) to use 

v commode 

[25] any NO J 26 | cLocceo 
airflow ? LINE COMMON 

TO BOTH 

ves SEPARATOR 
OUTLETS 

5 ‘ 

127] PARTIALLY 
CLOGGED LINE (wCs) 
COMMON TO @ MODE - OFF 

BOTH SEPARA- 
TOR OUTLETS 

(wCS) 
@ MODE - OFF 

@ Use commode 
per std proce- 
dure, select 
FAN SEP with 
highest flow 

CS/3.1/003 08/08/88 3-7 MAL/ALL/GEN 2 
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CREW SYS 3.2a OWDA FAILS TO DISCONTINUE 
DISPENSING WATER 

, () Use towel or 
- ry wipe to absor OWDA Fails to > [1] . residual water from Discontinue Dis- (OWDA) leak. If excessive pensing Water @ AMBIENT/ amount, perform 

CHILLED WTR {FM FREE FLUID DIS- 
viv - OFF POSAL procedures 

Nominal Config: 
(R12L:G) G) Continue 
SPLY H20 GALLEY nominal ops SPLY VLV-OP 
(ML86B: A) 2 | Velectronics 
cb MNC SPLY H20 @ PWR - depress 
( MosoEy SPLY -cl PWR light off 

DC UTIL PWR * OLED WTR 
MNC - ON 

< (OWDA) viv - AMB(CHD) 

/ 
QO [Winvw ame. Any water vest 3 | sovenoio a | = (CHD) dispensed ? TPP VvatveraleD =f >The amsienty 
Oo PWR - depress OPENED CHILLED WTR 

Y PWR light - on NO viv - OFF 

3.2 ® Insert a drink — @) 
container into ‘ 6 | Continue use 

OWDA of OWDA 
@ PWR - depress, 

/ PWR light - on ® Rehydrate food 
®@ H20 Volume packages by 

sw -8 turning 
@ FILL - depress AMBIENT? 
e/FILL light - on QQ) CHILLED WTR 

viv from OFF to 
Correct amount [YESH 7 | TRANSIENT AMB(CHD), 
of water TPE LECTRONICS then 
dispensed ? SYSTEM FAILURE @ AMBIENT/ 

" CHILLED WTR 
NO viv - OFF when 

rehydration 
3 complete (visu- 

Fi OWDA ally estimate 
CONTROL water quantity) 
ELECTRONICS 
FAILURE 

’ @ 
9 | 10 { Perform 

@ PWR - depress "| bypass water 
@/ PWR light - off rehydration 

@ AMBIENT/ 
CHILLED WTR 

viv - AMB(CHD) 
® Rehydrate food 

packages by 
using BY-PASS 
viv 

@ Visually esti- 

mate water 
quantity 

132           

CS/3 2001 06/06/88 3-8 MAL/ALL/GEN 1 
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CREW SYS 

  
OWDA Fails to 
Dispense Water 

  

  

1 | Has either   

    

Nominal Config: 

(R12L:G) 

SPLY H20 GALLEY 

SPLY VLV - OP 

(ML86B: A) 

cb MNC SPLY H20 
GALLEY SPLY - cl 

+ (MO30F) 

OC UTIL PWR MNC - 

ON 
(OWDA) 
AMBIENT/CHILLED 
WTR viv - 

AMB(CHD) 
PWR - depress 

/ PWR Light - on 

ambient or chilled 

water (only one) 

  

  

      

        

failed to ves 
dispense ? 

NO 

q 

2 | Have both ; 3 | 
ambient and @ Continue with 

chilled water available H20. 

failed to Other line 

dispense ? blocked 

YES 

    
4 | Can water be 

dispensed by 

using BY-PASS 
ye
 is | control 

electronics 
  

  viv ? 
  

NO 

    q 
6 | Replace 

OWDA water 

needie 
  

@ Remove needle 

using 3/8-in 
open-end 

wrench 
@ Install spare 

needle (from 
OWDA or IFM 

Water Equip- 

ment Bag/ 

Upper Tray)   

(OWDA) 

@ Cycle PWR 
switch ON/OFF 

several times, 
thenon 

@//PWR light - on 
@ insert a drink 

container into 

OWDA 
@ AMBIENT/ 

CHILLED WTR 

viv - AMB(CHD) 
@ FILL - depress 

3.26 OWDA FAILS TO DISPENSE WATER 

  

Any water 7 } OWDA 
  

dispersed ? 
      

  

YES 

y ©     

  

10 
{OWDA) 

®@ insert a drink 

container into 
OWDA 

@ AMBIENT/ 

CHILLED WTR 

viv - AMB(CHD) 
@ /PWR-ON 
@ FILL - depress 

ae 

8 | TRANSIENT 
ELECTRONICS 
SYSTEM FAILURE   SOLENOID VALVE 

FAILED CLOSED       

  5       

  

Any water 

dispensed ?       
YES 

y ©     
W | BLOCKED 
NEEDLE 

    Siz] 

ro | Perform 
bypass water 
rehydration 
  

@ AMBIENT/ 
CHILLED WTR 
viv - AMB(CHD) 

@ Rehydrate food 
packages by 
using BY-PASS 
viv 

® Visuaily 
estimate water 

quantity         

@) Continue 
nominal use of 
OWDA 

  

CS/3 21002 06/06/88 3-9 MAV/ALL/GEN 1 
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CREW SYS 

[bo] 
  

‘ 

12 | BLOCKED 

  
LINE 

    

  y 
  

13] Config for 
backup Water 

rehydration 
procedures 
  

®@ Disconnect 

Chilled Water 
QD at middeck 
floor 

@ Connect IFM 

Red/Red hose 

(ML84K) to 

Chilled Water 

QD 

®@ Connect 

contingency 
Water Dispenser 

(IFM Water 

Equipment Bag) 

to Red/Red hose 

3.2b (Cont) 

  

Does contingency YES 14 
  

Water Dispenser     dispense water ? 
  

NO 

Vv @)     
15 | WATER LINE 
BLOCK UNDER 
FLOOR       

  
  

®@ Rehydrate food 
packages (Esti- 

mate correct 
water quantity 

by observation) 
@ Place in food 

warmer for 

heating     

@) /MCC, 
describe failure 

      

CS/3 2/003 06/06/88 3-10 MAUALUGEN 1 

 



135 

  

CREW SYS 3.2b (Cont) 

  

Hil Does Visual 

Inspection indi- 
cate leak occurred 
between MV3 viv 

and floor ?       

YES 

  

NO NOT 2 | AMBIENT 
WATER LINE LEAK 
DOWNSTREAM 
OF MV3 VLV       

  

q 

113:] AMBIENT 
WATER LINE LEAK 
UPSTREAM OF 
MV3 VLV       

  
  

@ 
@ Rehydrate food 

package at 
Rehydration 
Station with 
chilled water 

® Place in oven 

for heating 
(Recommended 

heating time: 
45 min) 
  

¥ 
  

[15 | 
® Disconnect 

Ambient Water 

QD at middeck 
fioor 

@ Rehydrate food 
packages at 
Rehydration 
Station with 

chilled water 

®@ Place in oven 

for heating 
(Recommended 

heating time: 
45 min) 

@ PHS hose not 
operational       

| se | Do not 

dispense hot 

water       

G) Use towel or 
dry wipe to absorb 
residual water from 
leak. if excessive 
amount of water, 
perform FREE FLUID 
DISPOSAL (iFM) 

    

CS/3.2/003 04/27/88 MAWVALL/GEN 

  

 



  

  

  

      

  

        

    

    

    

        
      

  

            

  

    
              

    

  

  

  

      

    
          

      

  

        

        

CREW SYS 3.2c GALLEY H20 DISPENSER FAILS 
TO DISPENSE WATER 

. . G) MV1 viv 

GalleyH2O) {i ta | ¥Control Electronics ae a 
puspenser fails (GALLEY) ° behind metal ridge Ww Dispense ® Cycle Over/RHS'sw at top of 

ater AUTO/OFF several times, then compartment 
AUTO 

Nominal Config: ® Insert single drink container @) 
(R12L:G) into Rehydration Station YMCC, 
SPLY H2O0 GALLEY ®@ Depress failed H20 HOT describe failure 
SPLY VLV- OP (COLD) pb 

(ML86B: A) © Try several different volume G) 
cb MNC SPLY H20 settings Continue. 
GALLEY SPLY -cl vES oman use o 

(MLS6B:8) Ley Water dispensed ? pl 2 j TRANSIENT aney 

OVEN - cl ELECTRONICS 
cb MNB GALLEY H20 NO SYSTEM FAILURE 
Htr-cl 

(GALLEY) 
MV3 viv-ON 
Oven/RHS - AUTO q 
H20 Heaters - . 

AUTO | 3 | 
@ Remove drink 

container 
y 

4 Does made pb 
®@ Retract and feck continue to 

reinsert drink ‘ 

container YES NO 

@ Push other 

mode 20 
HOTICOLD) pb 10 | 

Have both HOT si Continue 

and corn as: NO nominal use of 

failed? >-6_] Which pb Galley 
. mode (HOT or 

YES COLD) fatied: 

cos bof] 
7 Will HOT or 

Hot COLD pb ° 
illuminate ? 

YES {| NO 
y ©) 

[4 @ MV1 viv-OP 

®@ Continue hot 
water rehydra- 

10 tion 

®@ Remove drink 
package Does hot water MA 2] Hor WATER 

° Manually spense ! VV FAILED ° depress, release NO CLOSED 
Rehydration 
Station switch @) 

lever (right side 
interior of 11] WATER LINE G) 

plastic rim) UNDER FLOOR 
several times BLOCKED 12] 

@ Insert single ® Close MV1 viv 
drink container for cold water 
into Rehydra- rehydration 
tion Station 

@ Select 8 oz 
®@ Depress HOT 

(COLD) pb G) 

Any water YESH 131 INTERMITTENT 
dispensed ? " | REHYDRATION 

STATION PACKAGE 

NO SWITCH FAILURE 136 1 
24           

C5/3.2/004 04/27/88 3-12 MAL/ALL/GEN 
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CREW SYS 

14 | Replace” 
water dispenser 

needle 

  

  

@ Remove drink 

container 
@ Remove needle 

using 3/8-in 
open-end 
wrench 

@ Install spare 

needle (iFM 
Water Equip- 

ment Bag/ 
Upper Tray) 

@ Reinsert drink 
container into 
Rehydration 
Station 

@ Depress HOT 

(COLD) pb 

3.2¢ 

  

Any water 

dispensed ?       

YES 

  

(Cont) 

  

15_| Config for 
  

  backup chilled 
water rehydra- 
tion 
  

  

16 REHYDRA- 
TION STATION 

PE OUTLET SOLE- 
NOIOD VALVE 
FAILED CLOSED   

@ Disconnect 

Galley Chilled 
Water QD at 

middeck floor 
® Connect IFM 

Red/Red hose 
(ML84K) to 

Chilled Water 
Qd 

®@ Connect con- 
tingency Water 
Dispenser to 
Red/Red hose 

(IFM Water 

Equipment Bag) 
    Does contingency Ye 17] COLD 
water dispenser WATER FEED 

dispense water ? SOLENOID VALVE 

FAILED CLOSED   

    

NO 

y_@)   
  

    

  

20 | Correct 
amount of water 
dispensed ?   

Ng 

    

YES 

@)   

21] REHYDRA- 
TION STATION 
PUMP/FLOW 
METER FAILED   

  18 | WATER LINE 
BLOCKED UNDER     

    

  

123 | BLOCKED 
NEEDLE       

  

FLOOR 

16 | 29 | 

¥v 
  

  

p22 | Config fer 
backup rehydra- 
tion 
  

  

@ Disconnect 

Galley Chilled 
Water QD at 

middeck floor 

® Connect IFM 

Red/Red hose 
(ML84K) to 
Chilled Water 
QDd 

® Connect 

contingency 
Water Dispenser 

(EM Water 

Equipment Bag) 
to Red/Red hose 

® Rehydrate food 
package (Esti- 
mate correct 

water quantity 

by observation) 
® Place in oven 

for heating 
(Recommended 

heating time: 
45 min) 

@ PHS hose still 

operational     

19 | 
® Rehydrate food 

package (Esti- 

mate correct 

water quantity 

by observation)       

GQ) / MCC, describe 
failure 

G) Continue 
nominal use of 
Gatley 

    

CS/3.2/005 04/27/88 3-13 MAL/ALL/GEN 
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CREW SYS 

[10] 

  

3.2c (Cont) 

  

| 2a | / for shorted 
or loose wires 
  

(ML86B:8) 
@ cb MNA GALLEY 

OVEN -op 
@ cb MNB GALLEY 

H2O HTR-op 
@ Remove gailey 

’ cloth panel 
  

(GALLEY) 
® Oven/RHS - OFF 

Water Heaters - 

OFF 

@ AC3 GALLEY 
FAN - OFF 

@ Use flashlight, 
7 if black, 

white, or red 
wires on 

microswitch 

loose or shorted @ 
  

Any shorted or 
loose wires ?       

NO 

    
26 | 
@ Return to 

nominal config 
e /Rehydration 

Station Package 
Microswitch 
  

@ Retract and 

remove drink 

container 

®@ Depress, hold 
yellow pb 
switch on left 

side of Gailey 
for at least 

20 sec, then 

release pb 

Listen for Gailey 
Recirculation 

Pump after 
approx 15 sec 

25 LOOSE OR 
SHORTED 
MICROSWITCH 
WIRE   

  

        

              

  
  

    

        

@) / MCC, describe 
failure 

    

Does Galley No. 27 | REHYDRA- > 28 | Continue use 
Recirculation TION STATION of Rehydration 
Pump operate ? SWITCH Station 

ACTIVATOR 

YES FAILED IN ® Cycle OvervRHS 
sw OFF/AUTO 

Vv (prior to 
29 | REHYDRA- rehydration 

TION STATION of each food 
SWITCH package) 
ACTIVATOR 
FAILED OUT 

‘ 

22 

CS/3.2/006 04/27/88 3-14 MAL/ALL/GEN 
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CREW SYS 3.2d GALLEY HOT WATER RECIRCULATION 
PUMP ON >1 HR 

  

Gailey Hot Water 
Recirculation 
Pump Runs |. 
Longer Than One 
Hour   

HL pt | 

    

Nominal Config: 

(R12L:G) 
SPLY H2O GALLEY 
SPLY VLV - OP 

(ML86B:A) 
cb MNC SPLY H20 
GALLEY SPLY - cl 

(ML868:8) 
cb MNA GALLEY 
OVEN-ct 

cb MNB GALLEY 
H20 HTR- cl 

(GALLEY) 
MV3 viv- ON 

Oven/RHS - AUTO 

H20 Heaters - 

AUTO 

  

  

(Galley) . 
®@ Cycle Oven/RHS 

sw AUTO/OFF 

several times, 
then place 

Oven/RHS sw - 
AUTO 
    

Wn Recirculation vO12 | TRANSIENT 
pump stops ELECTRONICS 
running ? SYSTEM FAILURE 

NO | 

v. @) 3} Continue 

4 | Perform nominal Galley 

backup deactiva- ops 

tion of recircula- 

tion pump 

            

  

    
      

  

@ Insert one drink 
package into 
Rehydration 
Station 

@ Push 
Rehydration 
Station Handle 

until dispenser 

needie 
penetrates 
drink container (2) 

Recirculation NO | ELECTRONIC 

Pump stops ’ SYSTEM FAILURE 
running ? { 

re 

| 6] RECIRCULA- 
TION PUMP 
THERMOSTAT 
FAILURE 

  

        
        

    
| 7] 

® Continue 

nominai use of 

Rehydration 
Station 

@ Leave drink 

package 
inserted when 
Galley not 
operating         

@) Food package 
in port prevents 
normal recirculation 
pump operation 

Q) yuce 

    
  

CS/3.2/007 04/27/88 3-15 MAU/ALL/GEN 
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CREW SYS 3.3a OWDA FAILS TO DISCONTINUE 
DISPENSING WATER 

@) Use towel or 
OWDA Fails to zm « dry wipe to absorb 

Discontinue Dis- |) (OWDA) . residual water from 
pensing Water @ AMBIENT/ amount, perform 

CHILLED WTR 1FM FREE FLUID DIS- 
viv - OFF POSAL procedures 

Nominal Config: 

(R12L:G) @) continue 
en Ope ’ nominal ops 

(ML86B:A) 2 | Yelectronics 
cb MNC SPLY H2O0 @ PWR - depress 
(MOsbey SPLY -cl e/ PWR light off 

DC UTIL PWR ° CHILLED WTR 
MNC -ON 

(OWDA) viv - AMB(CHD) 

AMBIENT/CHILLED Wee Any water rest 3 | soLenoio La | 
(CHD) dispensed ? VALVE FAILED = [he amsienty 

PWR - depress OPENED CHILLED WTR 
Y PWR light - on NO viv - OFF 

Pd a drink | @) 
container into 6 | Continue use 
OWDA of OWDA 

@ PWR - depress, 
Y PWR light - on ® Rehydrate food 

@ H20 Volume packages by 
sw -8 turning 

< @ FILL - depress AMBIENT. 
a @/FILL light - on G)Q) CHILLED WTR 
= viv from OFF to 2 Correct amount [YES 7] TRANSIENT AMB(CHD), 

of water ELECTRONICS then 
dispensed ? SYSTEM FAILURE @ AMBIENT/ 

NO CHILLED WTR 
3.3 viv - OFF when 

q rehydration 
complete (visu- 

rr OWDA ally estimate 

CONTROL water quantity) 

ELECTRONICS 

FAILURE 

Et Perform 

@ PWR - depress bypass water 
ey PWR light - off rehydration 

@ AMBIENT/ 

CHILLED WTR 

viv - AM8(CHD) 

@ Rehydrate food 
packages by 
using BY-PASS 
viv 

@ Visually esti- 
mate water 
Quantity 

140 
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CREW SYS 3.3b OWDA FAILS TO DISPENSE WATER 

  

OWDA Fails to 
Dispense Water   

  

    

Nominal Config: 

(R12L:G) 

SPLY H2O GALLEY 

SPLY VLV -OP 

(ML868: A) 

cb MNC SPLY H20 

GALLEY SPLY - cl 

(MO30F) 
OC UTIL PWR MNC - 
ON 

(OWDA) 
AMBIENT/CHILLED 

  

  

        

SEN | Has either “ 
ambient or chilled | 
water (only one) 
failed to YES 
dispense ? 

NO 

q 5 

24 Have both NG 3 | 
ambient and @ Continue with 
chilled water available H20. 
failed to Other line 

dispense ? blocked             

i 

  

  

  

      

  

  

      
          

      

          
  

            

  

          

G) Continue 
nominal use of 
OWDA 

  

AMBICH D) La | Can water be IYES|_5 | vcontrol 

PWR - depress dispensed by electronics 

Y PWR Light - on using BY-PASS 
viv ? (OWDA) 

@ Cycle PWR 
\"° switch ON/OFF 

several times, 

thenon 

6] Replace @,//PWR light - on 
OWDA water @ Insert a drink 

needle container into 
OWDA 

@ Remove needle @ AMBIENT/ 

using 3/8-in CHILLED WTR 
open-end viv - AMB(CHD) 
wrench ® FILL - depress 

® install spare 
needle (fram Any water ING Z| OWDA 

OWDA or IFM dispersed ? SOLENOID VALVE 

Water Equip- FAILED CLOSED 

ment Bag/ YES 
Upper Tray) ‘ G) 

~| q 8] TRANSIENT 
ELECTRONICS 9 | Perform 

v SYSTEM FAILURE bypass water 

10] rehydration 

(OQWDA) 
@ Insert a drink @ AMBIENT 

container into CHILLED WTR 

OWDA viv - AMB(CHD) 

@ AMBIENT/ ®@ Rehydrate food 

CHILLED WTR packages by 

viv - AMB(CHD) using BY-PASS 

@ /PWR-ON viv 
® FILL - depress @ Visuaily 

estimate water 

Any water NO quantity 

dispensed ? 

1 

CS/3 3002 04/19/88 3-17 MAUALLU/GEN 

  

 



142 

  

CREW SYS 

[io] 

  

‘ 

12 | BLOCKED 
LINE 

      

  

  
  

yv 

13] Config for 
backup Water 
rehydration 
procedures 
  

@ Disconnect 

Chilled Water 

QD at middeck 
floor 

® Connect IFM 

Red/Red hose 

(ML84K) to 
Chilled Water 
QD 

® Connect 

contingency 

Water Dispenser 

(IFM Water 

Equipment Bag) 

to Red/Red hose 

3.3 b (Cont) 

  

Does contingency 
Water Dispenser 
dispense water ?       

Io 
  

15 j WATER LINE 
BLOCK UNDER 
FLOOR       

YES! 1a] 
@ Rehydrate food 

packages (Esti- 
mate correct 

water quantity 
by observation) 

@ Place in food 
warmer for 
heating       

) vance, 
describe failure 

      

CS/3 3/003 03/22/88 3-18 MAL/ALL/GEN 
 



  

4.1 PRIMARY C/W 
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4.1b ALL ANNUN LTS ON EXCEPT BACKUP c/w ALARM ee ccccccces 4-7 
4.1c NONRESETTABLE MA LT OR TONE....... eee ec ccccrcccccccccs 4-8 
4.1d PRI C/W SYS ANNUNCIATES FALSE ALARM. .......ccccccceccece 4-11 

4.2 OTHER C/W 
4.2a NONRESETTABLE BACKUP C/W ALARM LT....... ccc cc ccc cec ences 4-22 
4.2b MA LT & C/W TONE - NO ANNUN LT................ eeccceceee 4-23 
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4.1a PRIMARY C/W 

  

  
  

        

    

      

  
  

  
    

    

  

          

      

    

  

  

  

  

          

G) To extinguish 

    

G) PRIMARY C/W It, 
“ remove bulbs or 

Li}mstr ~~ [NOU 2 | primary select (C3) CW 
ALARM It, CAV CMW ANNUNLT 

(F7) tone tripped ? FAILED ON Q) BACKUP CW 

Light on if: YES ALARM It is not 
: cc 

CWE fails self-test ‘ fa ult msg and y 
CW Sys A(B) Y cannot be MSG 
timing faiture 3} ait annunits ES. a.ro[ 1] RESET 
CW Sys A(B) pwr except BACKUP 
sply failure CNW ALARM on ? , G) All four bulbs 

NO 16 42a [7] in each MA It will 
Nominal Config: illuminate during 
(O13:A) “ lamp test 

e Bs BCCWA-cl & (2) ‘ 
13: T . ish 

cbEss2zcacwe-ci| [a] sackurcw |S) 5 | cycle cow sys (7) PRIMARY Cow 
(C3) ALARM It on ? B pwr and BACKUP C/AW 
C/W MODE - NORM ALARM Its, remove 
(R13U) NO (013:C) bulbs or select (C3) 
Annun Itg sys @ cb ESS 2CA CW MODE - ACK 
operational CWB -op 
Smoke detn sys (MA), then cl G) 
operational ‘ 4 Until CW mM 

cables installed, loss 
F2(F4,A7U) of ESS 1BC DAt 
© MSTR ALARM would not generate 

pb - off aural alarm so that 
NO Fuel Cell 1 could be 

(F7) CAW PRI CAV CW SYSB safed. FSMs must 
It- off ? FAILURE be continually 

monitored 
\ 

7 } TRANSIENT 

PROBLEM IN CAW 
SYSB 

8 | CW Sys 8 pwrdn 

(013:C) 
@ cb ESS 2CA CW B - op (MA) 

Capabilities remaining: 

Backup CW limit sensing 
Primary C/W limit sensing 

CN Sys A Alarm (MA Its, ACCU tone, 
MIDDECK SMU byp tone and annun Its) 

Items lost: 

(F2,F4,A7U.MO52)) 

LTwooffourbulbsineachMAlt | 
(F7) 
Backup C/W Alarm Annun It cannot be 

reset 
(MOS58F) 

[Sleep station hdsttones 
(MO29)) 

Emer tones to dedicated speaker coil 

Other loss: 

Siren for (L1) SMOKE DETN 8 SNSRS \ 

NOTE 
Bkup CW Alarms must be MSG RESET 
to prevent masking of subsequent 
backup C/W alarms 

CW/4.1A/001 12/08/88 4-4 MAL/ALU/GEN 5 
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4.1la (Cont) 

  

9_| YPRICWA Sys 
  

© Refer to PRIMARY 
CAV PARAMETER 

MATRIX (Cue Card) 
  

(R13U) 
@ CW PARAM 
STATUS - TRIP 
  

No param tripped 
+> a.rb[1] 

  

Some erroneously 
tripped params 

  

> 10| Cycle CW Sys   
    Accounted for all 

“| Apwr 
      

  
  

      

      

  

  

      

  
  

      

  

G) Until CW [FM 
cables installed, loss 
of ESS 1BC DAI 
would not generate 
an aural alarm so 
that Fuel Ceil 1 
could be safed. 
FSMs must be 
continually 
monitored 

©) Redundancy 
can be verified by 
opening cb ESS 18C 
CW A (013:A) and 
receiving alarm 
tones 

  

tripped params (013:A) 
@ cb ESS 1BC CW 

A-op (MA), 
then cl (MA) 

| 13 
F2 (F4,A7U) 
@ MSTR ALARM pb - 

off 

(F7) ee PRI CW NO _yiit | For erroneously 
it- off 7 "| tripped param 

YES 
| (R13U) 

8 4.1d @ C/W PARAM SEL 
. [12] tw - XXX (param 

GX) number) 

Hizl CAsysA 
redundancy 

To redundantly pwr 4.1d [13] 

Sys A 
@ Perform CAUTION . 

AND WARNING 

ELECTRONICS UNIT 

CONTINGENCY 
POWER (IFM) 

CW/4.1A/002 12/08/88 4-5 MAUALUGEN 5S 

  

  

 



146 

  

  

113 lYsirena _| 

  

4.1a (Cont) 

  

  

  

    

  

  

  

        
| YES 

  

ig | Cycle CW 
Sys A pwr 
  

(L1) 
© SMOKE DETN 
CKT TEST - OFF 

@ SMOKE DETN 
SNSR - RESET 
  

(0O13:A) 
@ cb ESS 18C, CW 
A-op (MA), 

then ci (MA) 
  

F2(F4,A7U) 
@ MSTR ALARM 

pb - off 
  

CAW PRI CW It - 

off ?       
  

YES 

4.id 

@ SMOKE DETN 

@ SMOKE DETN 
SNSR - RESET   

      

CKT TEST - OFF 

  
NO 

5   

  

(t1) 
@ SMOKE DETN 
CKTTEST-A 

@ Wait 15-25 sec 
@/ for Siren 

Siren? NO 14 | Cycle CAV 
: Sys A pwr 

YES 
(L1) 
@ SMOKE DETN 

7 siren & CKT TEST - OFF 
Uy @ SMOKE DETN 

@ SMOKE DETN SNSR - RESET 
CKT TEST - OFF . 

© SMOKE DETN @ cb ESS 1BC, CW 
SNSR - RESET A-op, then cl 

® SMOKE DETN 
CKT TEST -B F2(F4,A7U) 

@ Wait 15-25 sec @ MSTR ALARM 
@/ for Siren pb - off 

YES 
Siren? NO e7cwericw | ghi7] Transient 

(L1) It- off ? PROBLEM IN C/W 
SYS A SELF-TEST     

@ 
  

  

NO 
PRI CAV SYS 

PARTIAL FAILURE 
OR SELF-TEST 
FAILURE 

Tro] cwsysa 
FAILURE       

  @ 
  

21 | Reconfig 
  

(R13U) 

for: 
CH 
004 
007 
017 

037 
047 
074 

@ Inhibit param specified on 
PRIMARY CW PARAMETER MATRIX 

{Cue Card) 
@ Use C/W & FDA TABLE (REF 
DATA, C/W) to reset param limits 

Param 

CAB PRESS 

OMS TK P OX-L 
OMS TK P FU-L 
OMS TK P OX-R 
OMS TK P FU-R 
CAB FAN AP 
  

(R13u)   @ CW PARAM SEL tw - > 119       

For any nui- 
sance alarms that 
cannot be inhjh- 
ited, use 4.1b 
to pwrdn PRI 
CNV or use 4.1¢ (a) 
to disable tone 

Notify MCC of | 
tripped params. 
Param combina- 
tions will give clue 
to failure 

Qa primary 
params were 

enabled and their 
limits reset to 
default (PROM) 
value when cb ESS 
1BC CW Aclosed 

  

CW/4.14/003 12/08/88 4-6 MAUALL/GEN 5 
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{F7) 

Caused by: 
CN Sys A pwr 
supply failure 

BACKUP C/W ALARM 

41a 3 | 

Ala . 9 | . 

|! 
»| 1 J Cycle CW Sys 

  

  

  

  

  

  

  

4.1b ALL ANNUN LTS ON EXCEPT 

  

      

      
  

"| Apwr 

Expect MSTR 
ALARM: 
(013:A) 
@ cb ESS 1BC, CW 
A-op, then cl 

F2(F4,A7U) 
© MSTRALARM 

pb - off 

(F7) vel 2_} TRANSIENT 
CAV PRI CW It - INDUCED PWR 
off ? SPLY OR TIMING 4.26 

NO FAILURE 

@) 
3 | CW SYSA 4 | Reconfig 
PWR SPLY OR (R13U) 
TIMING FAILURE       

(Cue Card) 

cH 

© Inhibit param specified on 
PRIMARY CW PARAMETER MATRIX 

@ Use C/W & FDA TABLE (REF 
DATA, CW) to reset param limits for: 

Param 

004 CAB PRESS 
007. ~OMSTKPOX-+L 
017 OMS TK P FU-L 

037 OMSTKPOX-R 
047 OMS TK P FU-R 

074 CAB FAN AP 

  

  

(R13U)   @ C/A PARAM SEL tw (three) - > 119       @® OO 
  

5 i Sys A and PRi CW pwrdn 
  

Expect MSTR ALARM: 
(013:A) 
@ cbESS 18C CW A-op 
  

Capabilities remaining: 
Backup CW limit sensing 

CNW Sys B Alarms (MSTR ALARM 
Its, ACCU & sleep station tones) 
  

items lost: 

(F7) 
ALCAN annun Its 

(R13U) 
CN status poi Its, functions 

(F2,F4,A7U,MO723) 
Two of four bulbs in each MA It 

(A2) 
Emer tones to dedicated speaker coil 

(MO42F) 
Bypass tones to MIDDECK SMU 

bee st same me mem ee cae ee ce ae ee ee ee ee ee ee 

  

Other losses: 
Primary C/W limit sensing and siren 
for (L1) SMOKE DETN A SNSRS 

Ot TLM Of MASTER ALARM       

¥ 

6] CWSysB 
redundancy 
  

  
To redundantly pwr 
Sys B: 

@ Perform CAUTION 
AND WARNING 

ELECTRONICS UNIT 
CONTINGENCY 

POWER (IFM)       

@) All primary 
C/W params were 
enabled and their 
limits reset to 
default (PROM) 
value when cb ESS 
1BC CW Aclosed 

G) All four bulbs 
in each MA It will 
illuminate during 
lamp test 

G) Until CW [FM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Ceil 2 could be 
safed within 9 min. 
FSMs must be con- 
tinually monitored 

G) Redundancy 
can be verified by 
opening cb ESS 2CA 
CMW 8 (013:C) and 
receiving alarm 
tones 

  

Cw/4.1A/004 01/24/89 4-7 MAL/ALUGEN 5 
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1 | Constant alarm 

  

    

  

      

    

  

4.1¢ NONRESETTABLE MA LT OR TONE 

  

        

  

    

  

      

  

  

              
  

  

        
  

  
  

      
        

  

  

  

  

  

        

    

        

G) Mluminated 

  

NG. (F2,F4,A7U, MA It bulbs are 
tone? MO52J) mounted in sealed 

YES More than one assy 
atcen be reset MSTRALARM It [NO LAMP DRIVER 

epressing an on? FAILED ON @) PRI CMW limit 
MSTR ALARM pby sensing and (F7) 
Caused by: YES annun will still be 

Lamp driver q functional 
failed ne , . 

CW Sys A(8) MA 4 G) Until CWIFM 
Signal failed on (013:C) cables installed, loss 

CNW Sys A(B) ® cb £55 2CA CW of ESS 2CA DA2 
EMER, CW or B - op (MA) would not trigger 
SM alarm aural alarm so that 
failed on F2(F4,A7U) Fuel Cell 2 could be 
Constant © MSTR ALARM safed within 9 min. 
retriggering pb - off FSMs must be 
Wang nem continually 
or self-test MsTRALARMIt- {NES | cwsys a J} monitored 
failure otf? MASTER ALARM 

LT CIRCUIT 

YES FAILURE 

Vv Vv G) 

; [7] cwsyse Lylal - 
(O5,09,L9,A13,R10, MSTR ALARM LT (O13:C) 
MO42F, MOS8F) CKT FAILURE ® cb ESS 2CA CW 
@ AUD PWR (seven) - 8-cl 
AUD (OFF) 

Klaxon or Siren in ~ CW SYS B 

MIDDECK speaker ” FEMER ALARM 
FAILED ON Poy 3 

Klaxon or Siren in OS 

speaker 

No Klaxon or Siren ¥ 

CWSYS A 

EMER ALARM 
FAILED ON 

1s 

(O13:A) 

® cbESS 18C CW A-op (MA) 

@ Perform OS SPEAKER 8OX 
DISCONNECT (JFM) 

(R13U) 
@ CW TONE VOL A- -cow 

(using screwdriver) 

(MO42F) 
@ BYP TONE VOL - ccw 

(using screwdriver) 
@ MIDDECK SPKR AUD 

TONES - ACCU 

{05,09,L9,A13,R10,MO42F, 
MOS8F) 
@ AUDIO PWR (seven) - as 

i] read 

(013:A) 

@ cb ESS 1BC CWA - cl (MA) 

F2(F4,A7U) 
@ MSTR ALARM pb - off 

Vv 

12 
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UNIT CONTINGEN 
(1FM) 

@ Perform CAUTION AND 
WARNING ELECTRONICS 

C/W 4.1c (Cont) 

To H2l cw/sisaredundancy pwr sys B: 

CY POWER     

  ‘ © 

eI OO®@ 
  

13|_ CW Sys 8 owrdn 
  

(013:C) 
@ cb ESS 2CA C/W B - op (MA) 
  

  

114 | Reconfig 

Capabilities remaining: 
Bkup C/W limit sensing 

Pri CW limit sensing 
CNW Sys A Alarm (MA Its, ACCU tone, 
MIDDECK SMU Byp tone and 
annun Its) 
  

  

(R13U) 

  

CH = Param 
004 
007 
017 
037 
047 
074 

  

OMS TK P 
OMS TK P 
OMS TK P 
OMS TK P 

@ Inhibit param specified on 
PRIMARY CAV PARAMETER 
MATRIX (Cue Card) 

@ Use CW & FDA TABLE (REF 
DATA, CW) to reset param limits for: 

CAB PRESS 
OX-L 
FU-L 

OX-R 
FU-R 

CAB FAN AP 

Items lost: 
(F2,F4,A7U,M052J) 
Two of four bulbs in each MA It 
ee 

(F7) 
Bkup CW Alarm annun It cannot be 

(MOS8F) 
Sleep station hdst tones 

fe an ae me mee rm cre mi ee me me me ae nee ne we we ee 

(MO29J) 
Emer tones to dedicated speaker coils 
  

  

(R13U)   @ C/W PARAM SEL tw - > 119   
  

  

15 | cw sysB 
  

(013:C) 
@ cb ESS 2CA CW 

B - op (MA) 
  

F2(F4,A7U) 
@ MSTR ALARM 

pb - off 
  

MSTR ALARM It - 

  Other loss: 
Siren for (L1) SMOKE DETN 8 SNSRS 

NOTE 
Backup C/W Alarms must be MSG 

RESET to prevent masking of 
subsequent Backup CW Alarms   
  

    
16 | 
(05,09,L9,A13,R10. 

MO42F,MOS58F) 
@ AUD PWR 

(seven) - as reqd     

O@®@ ()@) 
  

  

off ? 
  

NO 

  
      

  

(013:C) 
@ cb ESS 2CA C/W 

B-cl 

20| Param status J 

  

F2(F4,A7U) 
@ MSTR ALARM 

pb - off 
  

          
  

  

  

@ cb ESS 2CA CW 
B-cl 
      
  

  

  

YESH 7] cwwsyse alia} CA SysA 
ALARM FAILED (R13U) © | redundancy 
ON @ CW TONE VOL 

B - ccw (using To redundantly 
screwdriver) pwr Sys A: 

© Perform 
(05,09,A13,R10, CAUTION AND 

MO42F,MOS8F) .. WARNING 
@ AUD PWR ELECTRONICS 

(seven) - as reqd UNIT CONTIN- — 
GENCY POWER 

(013:C) (FM)       

G) illuminated 
MA It bulbs are 
mounted in sealed 
assy 

GQ) Until CW IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be con- 
tinually monitored 

G) Redundancy 
can be verified by 
opening cb ESS 2CA 
CW B (013:C) and 
receiving alarm 
tones 

G) at primary CW 
params were 
enabled and their 
limits reset to 
defauit (PROM) 

value when cb 
ESS1BC CW A closed 

G) at four bulbs 
in each MA It will 
illuminate during 
lamp test 

To extinguish 
(F7) PRIMARY C/V 
and BACKUP CAV 
ALARM Its, remove 
bulbs or select (C3) 
CW MODE - ACK 

Until CW IFM 
cables installed, loss 
of ESS 1BC DAI 
would not generate 
aural alarm so that 
Fuel Cell 1 could be 
safed. FSMs must be 
continually 
monitored 

: @) Lost C/W Sys B 
alarm tones except 
for emer tones in 
Middeck speaker. 
Sleep Station Hdst 
has constant tone 

Additional Its 

  

(R13U) F2(F4,A7) which light during 

© CW PARAM @ MSTR ALARM Tadieste tripped. 
STATUS - INH pb - off params that are not 
(hold during inhibited 
next step) 

@ CW MEM - i G) 
CLEAR, then Redundancy 
READ can be verified by 

CAVA (DIBA) 18C 
WW A(013:A) and 

parte eters receiving alarm 
N tones 

inhibited ? > 

YES 

CW/4.1A/006 = 01/24/89 4-9 MAL/ALUGEN 5 

  

  

  

 



  
C/W 4.1c (Cont) QO 

Until CW IFM 
cables installed, loss 
of ESS 2CA DA2 

“ would not trigger 
aural alarm so that 

  

  

  

  

  

  

  

  
          

  

  

      
  
  

  

    
    

    

  

  

  

   
      

  

  

        

  

p| 21} inhibit Fuel Cell 2 could be 
tripped param safed within 9 min. 

FSMs must be 
(R13U) continual 
@ CW PARAM SEL monitore 
tw-paramno. 

@ CW PARAN - INH ) redundancy 
can be verifie A7U(F2,F4) opening cb ESS 2A 

@ MSTR ALARM It - CWB (O13:0) and 
pb - off receiving alarm 

tones 
MSTR ALARM It - YES [221 pRICW 
off ? > TRIGGER MEMORY @) Sh : ould still Jno FAILURE have PRI C/W limit 

sensing with (F7) 
Fe Annun its and emer a] Are all tone alarms via OS 

NO | tripped params speaker 
inhibited ? 4] Reenable par 

@ Singly enable 
ys all but last 

param inhibited 
in expecta 

(R13U) CW Alarm with 

© CW PARAM SEL each enable 
tw - Param n (R13U) 

INH in Block @ CW PARAM SEL 
© CW PARAM - ENA tw - Param no. 

(MA) ® CW PARAM - ENA 
@ Repeat last two steps (MA) 

for each param INH in 
Block A7U (F2,F4) 

@ C/W PARAM SEL @ MSTR ALARM 
tw-> 119 pb - off 

5% ' 
y q 

fF (R13U) 

| PRI CAW SYS @ C/W PARAM SEL tw - 
PARTIAL FAILURE OR > 119 
CNW SYS SELF-TEST 

FAILURE (05,09,A13,R10, 
MO42F,MOS58F) 
© AUD PWR (seven) - 

as reqd 

28 | DisablecwsysA |. [29 | cwsysB 
tones > redundancy 

(R13U) To redundantly pwr 
@ CWTONE VOL A- Sys B: 

cow (using ® Perform CAUTION 
screwdriver) AND WARNING 

ELECTRONICS UNIT 
(MO42F) CONTINGENCY 
@ BYP TONE VOL - ccw POWER (IFM) 
® MIDDECK SPKR AUD 

TONES - ACCU 

(05,09,A13,MO42F, \ 
MOS8F) 
@ AUD PWR (seven) - as 

reqd     
      150   
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FALSE ALARM 

Lt gl | (F7) BACKUP YES a.2a [: 
PRI CW Sys CMW ALARM Iton . 
Annunciates w/o CRT fault” 
False Alarm msg ? 

NO 
(F7) 
Annuniton but 
indicated sys 
checks normal 2 | 

® Refer 

Caused by: PRIMARY CW. 
Annun It failed on SaaS 
PRICAW Sys MATRIX (Cue 
inhibit memory Card) 
failure 

Limit value (R13U) 
failure @ CW PARAM 

Limit sense STATUS - TRIP G) 
failure   

Signal Conditioner 
failure 
Param Select or 

Any status it asso- 

ciated with false       

  
    

YES 3 | - > Param norm 

    ally inhibited ? 
  

  

  

  

  

4.1d PRI C/W SYS ANNUNCIATES 

MeL a2] 

  

        

  

      

    

  

        

    

  

      

          

    

    

        

G) The correct 
param inhibit status 
can bev using 

PRIMARY C/W 
PARAMETER 
MATRIX Cue Card 

@) Depending on 
param value, It may 
be extinguished by 
changing limits 

G) To disable Its, 
remove illuminated 
bulbs or select (C3) 
CW MODE - ACK 

() Prior to chang- 
ing any param limit 
value, Y param 
select capability 
with an INH/ENA 
capability verifica- 

    

alarm (F7) Annun tion using Multiplexer Iton ni ) YES procedure in 
failure . Block 

NO 
4] inhibit 
param 

[10] (R13U) 
@ C/W PARAM 

SEL tw - desired 

vv param 
@ C/W PARAM - 

INH 
(R13U) @ C/W PARAM SEL 
@ CW PARAM tw->119 

STATUS - INH NOP. | pricw 
(hold durin > nat step) g wow Annun it INHIBIT MEMORY 

© CWMEM.- FAILURE 

CLEAR, then YES (a) 
READ v 

@ Compare INH 7 | PARAM 

with MEMORY ENABLED 
(equiv to INADVERTENTLY [10] 
tripped) Its 10 

AILMEMORY G) 

(tripped) param INL P fs | (F7)cw 9_|in ADDITION 
’ ANNUN LT CKT TO OTHER SYS 

Any MEMORY FAILED ON PROBLEM,PRI* 
(tripped) param CW (F7) ANNUN 
not INH LT SELECT CKT 

FAILURE 

| iol 
(F7) 
@/Annunit- if | Reconfig 

status as each (R13) 
out-of-limit @ Reenabie 
param is param inhibited 
inhibited in Block 

(R13U) e uw “ SEL 

@ CAV PARAM - 

sjecied param ® Notify MCC 
which param 

° ne PARAM - caused false 
H annun 

YES 
(F7) CMW Annun It 

Out? 

yr? 

CW/4 14/009 04/26/88 4-11 . MAUALL/GEN 
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4.id 

a.ta[ 10] 

(Cont) 

  

12 ¥ Param séiect for erroneously tripped 
param 
  

(R13U) 
@ CW PARAM SEL tw - XXX (param No.) 
e -INH 

STATUS - INH (rystatus) 
- ENA (MA) 
STATUS - INH (e status) 
    Selected param was INH then ENA ? 

NO   
30     Y 

      

Yes 
ata[ 11 | 

    
13 | Ylimits 
  

oY CW & FDA TABLE (REF DATA, C.W) for 

correct limits 
  

(R13U) 

CW LIMIT SET 

© LIMIT - UPPER(LOWER) 
@ FUNC - READ (rv value) 
@ Repeat last two steps for LOWER limit 
  

Limits correct ? 

  

  

14 | y¥ Lower limit function 
  

  

NO 

    
18 | Set limits for each erroneous mit 
  

(R13U) 

C/W LIMIT SET 

@ VALUE tw - {correct value) 
@ LIMIT - UPPER (LOWER) 

@ FUNC - SET, then READ (/value) 
  

Param still out-of-limit ?     

YES NO 

y (s) 
17] pri cw 
DEFAULT LIMIT 
VALUE MEMORY 
FAILURE OR 
PARAM SELECT 
CKT FAILURE 

my 

          
  

(R13U) 
CAN LIMIT SET 

@ VALUE tw - 5.95 

@ LIMIT - LOWER 

@ FUNC - SET, then READ (/ value) 
CAV 
@ PARAM STATUS - TRIP 
  

Param still out-of-limit ?       

YES 

HAS BECOME 
HIGH LIMIT   

      
16 | LOWER LIMIT 

  

  oH   y 
  

18 | Y Param shift high 
  

(R13U) 

CMW LIMIT SET 
® VALUE tw - 5.95 
@ LIMIT - UPPER 
®@ FUNC - SET, then READ (y value) 
Cw 
@ PARAM STATUS - TRIP 
  

Param still out-of-limit ?       

NO YES 
y 

19 | Find param 20 
trip value 

      

  

@ Decr UPPER 

limit 

increments 
until MSTR 
ALARM 

tripped         

G) Prior to chang- 
ing any param limit 
value, /param 
select capability 
with INH/ENA capa- 

bility verification 

using procedure tn 
Block [12 |. 
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C/W 4.1d (Cont) 

18 , : 

20 | Y param shift 
low 

(R13U) 
CW LIMIT SET 
® VALUE tw - 0.00 
@ LIMIT - LOWER 
@ FUNC - SET, 

then READ 

‘(/vaiue) 
CW 
@ PARAM 

STATUS - TRIP 

Param still out-of- | NO 21 | Find param 
na 

limit? trip value 

YES @ incr LOWER 
limit in incre- 

22 | /UPPER limit ments until MA 
function 

trippe 

(R13U) 
CW LIMIT SET 
@/ VALUE tw - 

0.00 19 
@ LIMIT-UPPER 
e FUNC-SET, )G) 

then READ 
(/ value) 2a! /PR CAV 

CA 
@ PARAM ® ifanalo 

STATUS - TRIP paren 8 

Param still out-of- re 24 | PARTIAL PRI Bee CMNY 
limit ? CMW SNSR, MULTI- ANALOG 

PLEXER OR LIMIT PARAMETER 
NO SENSE FAILURE CALIBRATION 

: | (REF DATA, 
25] UPPER LIMIT CAN) to esti- 
HAS BECOME mate PRI CW 

LOW LIMIT For each erron- ye 

eously tripped limits to indi- 
\ pera cate significant 

| 27 | (R13U) change 
@ Reset LOWER cw o/ PRI ow value 

limit to correct @ PARAM SEL tw - with pnl meter 

value (param no) ortb 
@ PARAM - INH (for bi-levels) 

© PARAM 
STATUS - INH PRI CW and Pni iS 28 | PARTIAL PRI 

47 (/ status) indications CAV MULTIPLEX- 
agree ? ER, AMPLIFIER, 

OR LIMIT SENSE 
’ YES CKT FAILURE 

‘ 
47 

129 | param 
SIGNAL CONDI- 5 
TIONER FAILURE 47       

  
a7   

) Notify MCC of 
change in PRI CAV 
param and limit 
values 

G) Bi-level params 
are identified in 
NOTES column of 

CW & FDA TABLE 
(REF DATA; CW) 

If pnl indicator 
and PRIMARY CAV 
param values agree, 
snsr output fatied 

  

CW/4 14/011 04/26/88 4-13 MALV/ALUGEN 
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C/W 4.1d (Cont) 

  

[12] 4.1a] 17 

4.2e| 2 

  

      

  q 
  

30 | /Param Select bit failed to ‘1’ 
  

(R13U) 
@ C/W LIMIT SET VALUE tw - 0.00 
@ C/W PARAM SEL tw - 000 
e - INH 

e STATUS - INH (status) 
e -ENA 

e STATUS - INH (re status) 
  

Which param iNH/ENA ? 

    000 001 | 008 | 010 |015 |None of 
002 | 040 | 020 | 022 | those 
004 | 080 | 100 listed               

Sooo | 6 
a1] PARAMSEL JP} 47 | 
CKT FAILURE. 
LIMIT VALUE 
CHANGE CAPABI- 
LITY PROBABLY 
AFFECTED 

    

      
    32.| /Param select for bit failed to ‘0’ 
  

(R13U) 
@ CW LIMIT SET VALUE tw - 4.75 
@ CW PARAM = SEL tw-119 
e - INH 
e STATUS - INH (status) 
e -ENA 

e STATUS - INH (ostatus) 
@ Repeat above steps using param 088 and 077 
e / Param select/resuits combinations for failure mode 

Param Select/Resuits 
BCD Bit(s) 

119 088 077 Failedto0 

119 088 077 None 
118 088 076 Units! 
119 088 075 Units2 
119 088 073 Units4 

109 088 067 Tens1 
119 088 057 Tens2 
119 088 037 Tens4 

111 080 077 Units8 
110 080 070 All Units 

119 008 077 Tens8 Subtract 80 from X8Z,X9Z * 
109 008 007 All Tens Only param X0Z selectable 
100 000 000 AllTens& Units Only param 000 & 100 selectable 

019 088 077 Hundreds Only param OYZ selectabie 

010 080 070 Hund & Units Only param OY0O selectable 

009 008 007 Hund & Tens Only param 00Z selectable 
000 000 6000 All Only param 000 selectabie 

NOTE 
* Thumbwheeli selection of identified params will result in selection of subtracted 
param (e.q., For Units ‘2’ bit fatled to ‘0’, selecting 046 will result in 044) 

Param Select Changes, Notes 

Transient problem 
Subtract 1 from XY1, XY3, XY5, XY7, XY9 * 

2 from XY2, XY3, XY6, XY7 * 

4 from XY4, XY5, XY6, XY7 * 

Subtract 10 from X1Z,X3Z,X5Z,X1Z,X9Z * 
20 from X2Z,X3Z,X6Z,X7Z * 

40 from X4Z,X52,X6Z,X7Z * 

Subtract 8 from XY8,XY9 * 
Only param XY0 selectable 

    Did one of the identified trio of Param Select/Results combinations occur ?       YES NO 

G) Prior to chang- 
ing param limit, ve 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 

Block } then 
¥ desired-limit 
value change capa- 
bility on unused 
param 
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C/W 41d (Cont) 

[z] 
    

33 | TRANSIENT 
PROBLEM OR 
PARAM SEL BIT(s) 
FAILED TO ‘0’ 
  

    
| 35 | ifpnl O13 cbESS 1BCCWA 

cycled op then cl: 
e/ Param inhibited per 

PRIMARY CW PARAMETER 

MATRIX (Cue Card) 
@ Use CW & FDA TABLE (REF 

DATA, CW) to reset param 
limits for: 
CH Param 
004 CAB PRESS 

007 OMS TK P OX-L 

  

  

017 OMS TK P FU-L 
037 OMS TK P OX-R 
047 OMS TK P FU-R 

074 CAB FAN AP 

(R13U) 
if hundreds bit or tens ‘2’ or ‘4’ 

bit failed to ‘0’: 
@ CAW PARAM SEL tw - 089 
  

(R13U) 
If hundreds bit or tens ‘2’ or ‘4’ 

bit not failed to ‘0’: 
@ C/W PARAM SEL tw > 119 

and < 170     

    
  

36 | Select and inhibit unused 
param 

    
  

(R3U) 
@ CW PARAM SEL 

tw - 089 (or other param) 
@ CW PARAM - INH 
@ CW PARAM STATUS - INH 

(/ status) 
  

Selected param YES 

INH ?     
NO 

    
38 | 
@ CW PARAM - ENA 

@ Select another unused, 
unhibited param from 
PRIMARY C/W PARAMETER 

MATRIX (Cue Card). Do not 
select Param 000, 001, 002, 
004, 008, 016, 020, 040, or 080 

y 
      

y     
34 | PARAM SEL 
CKT FAILURE. 
LIMIT VALUE 
CHANGE CAPA- 
BILITY PROBABLY 
AFFECTED     

[] 

  

CNW LIMIT SET 
@ VALUE tw - 0.00 

® LIMIT - UPPER 
@ FUNC - SET, then READ (/ value) 
  

Which value read ? 
  

None of | 0.05 | 0.10 | 0.60 
those | 0.20 | 0.80 | 1.50 | 2.00 | 0.00 
listed | 0.40 | 1.00 

4.00                 

    yyy oo 
[as] [ee] [9] [22] [50]   

G) Prior to chang- 
ing param limit, Wa 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 
Block [12 ]) then 
v desired limit 
value change capa- 
bility on unused 
param 

All primary 
CW params were 
enabled and their 
limits reset to de- 
fault (PROM) value 
when cb ESS18C 
CW Aclosed 
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C/AW 4.1d (Cont) 

    

(R13U) : {R13U) (R13U) 
@ CW PARAM SEL @ CW PARAM SEL @ C/W PARAM SEL 
tw -078 tw -024 tw - 088             

y y 4 
  

| 42 | Param sel bit failure confirmation 

(R13U) 
@ CW LIMIT SET VALUE tw - 3.75 
@ CW PARAM $ -INH 

@ PARAM STATUS - INH (estatus) 
e -ENA 

e STATUS - INH (/status) 
e/ Param select/results combinations for failure mode 

Param Select/Resuits 

BCD Bit 
First Second Failedto‘i’ Param Select Changes, Notes 

000/001 078/079 Units 1 Add 1 to 0,2,4,6,8 Units sel 
000/002 078/080 Units 2 2  ~=0,1,4,5,8,9 Units sel * 
000/004 078/082 = Units 4 4 0,1,2,3,8,9 Units sel * 

000/008 024/032 —Units8 8 0,1,2,3,4,5,6,7 Units sel * 

000/010 088/098 Tens! Add 10 to 0,2,4,6,8 Tens sel * 
000/020 088/108 Tens2 20 ~—s 0,1, 4,5,8,9 Tens sel *(a) 
000/040 024/064 Tens4 40 = 0,1,2,3.8,9 Tens sel *(a) 
000/080 024/104 Tens8 80 0,1,2,3,4,5,6,7 Tens sel *(a) 

000/100 088/None Hundreds Only param 100 thru 119 selectable 

NOTE 
* Results > 10, carry to next digit (e.g.,099 + 4 = 103) 
Results > 128, subtract 128 (e.g.,94 + 40 = 134-128 = 006) 
Results 120 thru 127 select PRIMARY C/W self-test param. (F7) PRIMARY C/(W 

ALARM, triggered by inhibiting or changing limit on self-test param, can only be 
cleared by cycling pwr using (013) cb ESS 18C CW A and resetting Master Alarm 

(a) Selection invalid if Hundreds selected to ‘1’ 
    Did one of the identified pair of Param Select/Results combinations occur ? 
  

  
      

  

            
  

  

  

G) Prior to chang- 
ing param limit, v 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 
Block ) then 
¥ desired limit 
value change capa- 
bility on unused 
param 

  

YES NO 

v Vv 

43 | PARAM 44 | PARAM SEL 
SELECT SINGLE ' TP CKT FAILURE. 
BIT FAILED TO ‘1’ LIMIT VALUE 

CHANGE CAPA- 
BILITY PROBABLY 
AFFECTED 

47 A 

y 

47 

+ 

CWi4.18/014 04/26/88 4-16 MAL/ALL/GEN 
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® 
25 | LIMIT VALUE 
CKT FAILURE. 
PARAM SELECT 
CAPABILITY 
PROBABLY 
AFFECTED 
  

  

4.1d (Cont) 

  

ag | 
(R13U) 

@C/W PARAM - 

ENA     
16 | 171 26 27 
  

28 | 29 | 31 34 
  

43 | 44| 54 58     

  

60 j 61] 65         

  y_ (©   

a7 | 

then cl: 

If pnl O13 cb ESS18C C/W A was cycled op 

e/ Param inhibited per PRIMARY CW 
PARAMETER MATRIX (Cue Card) 

@ Use CW & FDA TABLE (REF DATA, CW) 
to reset param limits for: 

CH Param 
004 CAB PRESS 
007) OMS TK POX-L 
017) OMSTKPFU-L 
037. OMSTKPOX-R 
047) OMSTKPFU-R 
074 CABFANAP 

@ CW PARAM SEL tw > 119 

  

  

(R13U)   © CW PARAM SEL tw > 119     

    

() Prior to chang- 
ing param limit, vo 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 

Block )then 
Y desired limit 
value change capa- 
bility on unused 
param 

All primary 
CW params were 
enabled and their 
limits reset to de- 
fault (PROM) value 
when cb ESS1BC 
CW Aclosed 

  

CW/4.1A/015 01/24/89 4-17 MAL/ALL/GEN 5 
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[27] 

  

4.1d (Cont) 

    

            

    

v q : 

ag | 49 | 
(R13) (R13U) (R13U) 
@ CW LIMIT SET @ CWWLIMIT SET e@ CWLIMIT SET 

VALUE tw - 3.90 VALUE tw - 2.60 VALUE tw - 4.90 

t ; y 
  

51 | Limit value bit failure confirmation 
  

(R13U) 

SetRead 

First Second 

0.00/0.05 3.90/3.95 

0.00/0.10 2.60/2.70 
0.00/0.20 3.90/4.10 
0.00/0.40 3.90/4.30 
0.00/0.80 2.60/3.40 

0.00/1.00 2.60/3.60 
0.00/2.00 4.90/0.50 
0.00/4.00 2.60/0.20 

@ CWLIMIT SET FUNC- SET, then READ (/value) 
e / Limit value Set/Read combination for failure mode 

BCD Bit 
Failedto’1' Limit Set Value Select Changes, Notes 

05 Add .05 to 0 Hundredths value sel 

Tenths 1 Add .1 to 0,2.4,6,.8 Tenths values sel 
Tenths 2 Add .2 to 0,1,4,5,8,9 Tenths values sel * 

Tenths 4 Add .4 to 0,1,2,3,8,9 Tenths values sel * 
Tenths 8 Add .8 to 0,1,2,3.4,5,6.7 Tenths values sel * 

Units 1 Add 1 to 0,2,4 Units values sel * 
Units 2 Add 2 to 0,1,4 Units values sel * 
Units 4 Add 4to 0,1,2,3 Units values sel * 

NOTE 
* Results > 10; carry to next digit (e.g., 4.70 + .8 = 5.50) 
Results > 6.40; subtract 6.40 (e.g, 3.50 + 4.00 = 7.50-6.40 = 1.10) 
    Oid one of the identified pair of lnmit value Set/Read combinations occur ?     

  
YES 

Vv 

[52]   
NO 

4   
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C/W 4.1d (Cont) 

45 | LIMIT VALUE . 

CKT FAILURE: 
PARAM SELECT 
CAPABILITY 
PROBABLY 
AFFECTED 
  

v   
  

46 | 16 | 17| 26 27 
  (R13U) 

© C/W PARAM - 28 | 29 | 31 34 
  

ENA 43 | 44] 54     
  

58     

60 | 61 | 65         
    v v 

  

[47 | 
If pni O13 cb ESS1BC C/W A was cycled op 
then ci: 

@/ Param inhibited per PRIMARY CAV 
PARAMETER MATRIX (Cue Card) 

@ Use CW & FDA TABLE (REF DATA, CNV) 

to / param limits for: 
CH Param 
034 CABPPO2ZA 

044 CAB PPO2B 

099 HYD B/UP1 

109 HYDB/UP2 

119 HYD B/UP 3 

@ C/W PARAM SEL tw > 119 

  

  

(R13) 
@ CW PARAM SEL tw > 119   

  
    

() Prior to chang- 
Ing param limit, vy 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 

Block )then 
Y desired limit 
value change capa- 
bility on Unused 
param 

Go) at primary 
CAV params were 
enabled and their 
limits reset to de- 
fault (PROM) vaiue 
when cb ESS1BC 
CW Aclosed 
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4.1d 

  y 

(Cont) 

[37] 

    

(R13U) 
@ CW LIMIT SET 

VALUE tw - 3.90   

L49 | 
(R13U) 
@ CW LIMIT 

VALUE tw   
(R13U) 

SET @ CW LIMIT SET 

- 2.60 VALUE tw- 490         

  ‘   y     

51 | Limit value bit failure confirmation 
  

(R13) 

Set/Read 

First 

0.00/0.05 

0.00/0.10 
0.00/0.20 
0.00/0.40 
0.00/0.80 

0.00/1.00 
0.00/2.00 
0.00/4.00 

@ CW LIMIT SET FUNC - SET, then READ (ro value) 
@ / Limit value Set/Read combination for failure mode 

  

BCD Bit 
Second Failedto‘t' Limit Set Value Select Changes, Notes 

3.90/3.95 .05 Add .05 to 0 Hundredths value sel 

2.60/2.70 Tenths1 Add .1 to 0,2,4,6,8 Tenths values sel 
3.90/8.10 Tenths 2 Add .2 to 0,1,4,5,8.9 Tenths values sel * 

3.90/4.30 Tenths 4 Add .4to 0.1,2,3,8,9 Tenths values sei * 

2.60/3.40 Tenths8 Add .8 to 0,1,2,3,4,5,.6,7 Tenths values sei * 

2.60/3.60 Units 1 Add 1 to 0,2,4 Units values sel * 

4.90/0.50 Units 2 Add 2 to 0,1,4 Units values sel * 

2.60/0.20 Units 4 Add 4 to 0,1,2,3 Units values sel * 

NOTE 
* Results > 10; carry to next digit (e.g, 4.70 + .8 = 
Results > 6.40; subtract 6.40 (e.g, 3.50 + 4.00 = 7.50-6.40 = 1.10) 

5.50) 

    Did one of the identified pair of limit value Set/Read combinations occur ?     

YES NO 

    

CWi4 14-019 04,2688 4-18 MAUALL/GEN 
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CAN 4.1d (Cont) 

      

£52 | Limit SET . 
  

53 | LIMIT VALUE 

      

VALUE SINGLE BIT CKT FAILURE. 
FAILED TO ‘1° PARAM SELECT 

CAPABILITY 
PROBABLY 
AFFECTED 
  

      
  

>| 52]       

  

(R13U) 
@ CW PARAM - 

ENA 

47 

  

55 | y Limit value for bit(s) fatied to ‘0' 
  

(R13U) 
@ CAWLIMIT SET VALUE tw - 3.65 
e FUNC - SET, then READ (/ value) 
@ Repeat above steps using limit value of 5.95 
@ / Limit value Set/Read result combinations for failure mode 

Value Zesults 

  

BCD Bit(s) 

3.65 5.95 Failed to ‘0° Limit Value Select Changes 

3.65 5.95 None Transient problem 

3.60 5.90 -05 Subtract .05 from X.Y5* 

3.65 5.85 Tenths 1 Subtract .1 from X.1Z, X.3Z, X.5Z, X.7Z, X.9Z* 
3.45 5.95  Tenths2 2 X.2Z, X.3Z, X.6Z, X.7Z* 
3.25 5.95 Tenths 4 4 X.4Z, X.5Z, X.6Z, X.7Z* 

3.65 5.15 Tenths 8 8 X.8Z, X.9Z* 

Only X.0Z selectable 
X.00 selectable 

3.05 5.05 All Tenths 
3.00 5.00 .05 & All Tenths 

2.65 4.95 Units 1 Subtract 1 from1.YZ, 3.¥Z, 5.YZ* 
1.65 4.95  Units2 2 2.YZ, 3.Y2* 
3.65 1.95 Units 4 4 4.¥Z, 5.¥Z* 

0.65 0.95 All Units Only 0.YZ selectable 
0.05 0.05 Units &Tenths Only 0.0Z selectable 
0.60 0.90 Units &.05 Only 0.Y0 selectable 
0.00 0.00 All Only 0.00 selectable 

NOTE 

* Thumbwheel selection of identified limit value will result in selection of 
subtracted limit value (e.g., For Tenths ‘2’ bit failed to ‘0’, selecting 3.60 will 
result in 3.40) 
    Did one of the identified pair of limit value Set/Read combinations occur ?     

  

i" 6) 

  

56 | LIMIT SET sz] LIMIT VALUE 
VALUE BIT(s) CKT FAILURE. 
FAILED TO ‘0’ PARAM SELECT         CAPABILITY 

PROBABLY 

AFFECTED 
  

      +58 (R13U) . 
@ CW PARAM - 

ENA         

G) Prior to chang- 
ing param limit, y 
desired param and 
an unused param 
are selectable using 
two INH/ENA cycles, 
(See procedure in 

Block {12 }) then ¥ 
desired Ihmit value 
change capability 
on unused param 
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C/W 4.1d (Cont) 

  

ject tw signal short” 
(R13U) 
@ CW LIMIT SET VALUE tw - 3.75 

Param Sel/Results 

e PARAM SEL-099 
e - INH 

e STATUS - INH (/status) 
° -ENA 

STATUS - INH (ostatus) 
@ Repeat above steps using param 055 
e/ Param select/results combinations for failure mode 

  

000 099 055 = tw Bit Shorted Param Select Changes, Notes 

015 099 055 Units 1 Param XY1, XY3, XY5S, XY7, XY9 selectable* 
015 105 065 Units 2 XY2, XY3, XY6, XY7 selectable* 
015 105 055 Units 4 XY4,XY5, XY6, XY7 selectable* 
015 099 065 Units 8 XY8, XY9 selectabie* 

022 099 055 Tens 1 Param X1Z, X3Z, X5Z, X7Z, X9Z selectable* 

022 031 027 Tens 2 02Z, 03Z, 06Z, 07Z selectable*(a) 
Q22 031 055 Tens 4 04Z, 05Z, 06Z, 07Z selectable*(a) 
022 099 027 Tens8 08Z, 09Z selectable*(a) 

NOTE 
* Param selections other than those indicated wil! cause all four bits in the failed 
group to become a ‘1’. For ‘Units’ failure this would add 15 to the Hundreds and 
Tenths selection. For ‘Tens’ failure this would add 150 to the Hundreds and 
Units selection. If > 128, subtract 128 from resulting number to find param 
selected 

(a) Selection invalid if Hundreds selected to ‘1' 
    Did one of the identified trio of Param Sel/Results combinations occur ?   
  

if 

    160] PARAM 
SELECT tw SIGNAL 
SHORTED     

  
  

    
61 | PARAM 
SELECT CKT 
FAILURE 

   

      

  

G) Prior to chang- 
ing any param limit 
value, / param 
select capability 
with an INH/ENA 
capability verifica- 
tion using 
procedure in 

Block 
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C/W 4.1d (Cont) 

y   
  

62 | Y For limit value tw signal short 
  

(R13) . 

@ CW LIMIT SET VALUE tw - 3.60 

e FUNC - SET, then READ (rY value) 
@ Repeat above steps using limit value of 2.50 

ey Limit value Set/Read result combinations for failure mode 

  

Value Result 
tw BCD 
Signal 

Q00 3.60 2.50 Shorted Limit Value Select Changes, Notes 

0.60 3.60 1.50 Units 1 Value 1.YZ, 3.YZ, 5.YZ selectable* 
0.60 3.60 2.50 Units 2 Value 2.YZ, 3.YZ selectable* 
0.60 1.20 1.10 Units4 Value 4.YZ, 5.YZ selectable* 

1.50 4.50 2.50 Tenths 1 
1.50 3.60 3.50 Tenths2 
1.50 3.60 2.50 Tenths4 

1.50 4.50 3.50 Tenths8 

Value X.12Z, X.3Z, X.5Z, X.7Z, X.9Z selectable* 
Value X.2Z, X.3Z. X.6Z, X.7Z selectabie*(a) 
Value X.4Z, X.5Z, X.6Z, X.7Z selectable*{a) 

Value X.8Z, X.9Z selectable *(a) 

NOTE 
* Limit value selections other than those indicated will cause all bits in failed 

‘Units’ or ‘Tenths’ group to become a ‘1’. For ‘Units’ failure this would add 7.00 
to the Tenths and Hundredths selection. Subtract 6.40 from resulting number to 
determine the vaiue selected (e.g., Selecting 3.45 with Units ‘4’ bit shorted would 
result in 7.45 - 6.40 = 1.50). For ‘Tenths’ failure this would add 1.50 to selected 
Units and Hundredths value (e.g., Selecting 3.45 with Tenths ‘2° bit shorted 
would resultin 1.50 + 3.05 = 4.55). If resultant number greater than 6.40, 
subtract 6.40 as in ‘Units’ failure 

    Did one of identified trio of limit Value Result combinations occur ?   
  

  
        

      

  

          
  

    

() Prior to chang- 
ing param limit, 
¥ desired param 
and an unused 
param are 
selectable using 
two INH/ENA cycles, 
(See procedure in 
Blockti2f) then 
desired limit value 
change capability 
on Unused param 

  
  

YES NO 
9 

163 | LIMIT VALUE 64_| LIMIT VALUE 
SELECT tw SIGNAL CKT FAILURE. 
SHORTED TO PARAM SELECT 
STRUCTURE CAPABILITY 

PROBABLY 
AFFECTED 

p65) 
(R13U) 
® CW PARAM - 

ENA 

q 

47 
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4.2a NONRESETTABLE BACKUP 
C/W ALARM LT 

waft] 

  

  

  

  

  

    

Light on but msg 
reset does not 
extinguish light 

lf: 
Annun It driver 

    

pl] (7) 
PRIMARY C/W 
Annuniton ?       

NO 

  

LES ata[ 5] 

@) 
  

2 | /Backup CW 
  

SM 60 TABLE MAINT 

  

  

  

  

        
  

  

  

  

      
  

      

              

    
  

      

  
  

  

    

  

      

  
  

      
    

@) Usable on- 
orbit inactive Back- 
up CW Alarm 
params include: 

APU Exhaust Gas 
Temp 
Sys 1-0460140 
Sys 2 - 0460240 
Sys 3 - 0460340 

APU Lube Oil Temp 
Sys 1- 0460150 
Sys 2 - 0460250 
Sys 3 -0460350 

  
  

failed on Q) Backup CW 
CW Sys A(B) @ Change a backup CW Alarms must be msg 
Backup CW param limit and trigger reset to prevent 
Alarm ckt alarm masking of 

failed on subsequent Backuo 
C/W Sys B pwr F2(F4.A7U) CW Alarm 
sply failure @ MSTR ALARM pb - off 

NOTE G) To extinguish 
Do not perform msg reset (F7) Backup C/W 

Alarm It, remove 
@ Change a second backup bulbs or select (C3) 

CAW param limit and CW MODE - ACK 

generate fault msg @) 

Second fault msg trigger MSTR YES} 3 { /SySA 
ALARM ? @ MSG RESET 

NO (013:C) 
@ cb ESS 2CA C/W 8- op 

F2(F4,A7U) 
@ MSTR ALARM pb - off 
®@ Change a third backup CW 

param limit and generate 
fault msg 

Third fault msg trigger MSTR 
ALARM ? , 

NO YES 

$2@) 
Ia | cwsyse s | cwsysa 6_| BKUP CW 
BKUP CAWW ALARM BKUP C/AW ALARM ALARM ANNUN 

CKT FAILED ON CKT FAILED ON LAMP FAILED ON 

q 

7 I Reset limits 8 | Enable Sys 8 

@ Reset BACKUP {013:C) 

CMW ALARM @ ch ESS 2CA CW 

limits B-ci 

@ MSG RESET 
F2,(F4,47U) 
@ MSTR ALARM 

pb - off 

y_ (©) 
9 [ Reset limits 
@ Reset BACKUP 

GW ALARM 

limits 

@ MSG RESET 

CW/4 2/001 04/21/88 4-22 MAU/ALL/GEN
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C/W 

  

MSTR ALARM Lt 

  

  

  No Annun Lt 
  

  

andCWTone- FP 

4.2b MALT & C/W TONE 
NO ANNUN LT 

  

Ls | 
(06) - 
@ ANNUN INTEN - 

other position, 

  

  

  

          

  

  

  

  

        

  

      

  

  

  

    

  

  

  

      

  

        

  

  

  

      

      

@ anwun INTEN 
sw must be in non- 
failed position for 
normal (F7) CW It 
ops 

    

if: adjust as reqd G) GQ) 
ANNUN INTEN lamp holder 
failure (F7) CW Annun It [YES CW ANNUN properly seated 

Annun It failure on? INTENSITY CKT G) 
Annun pal pwr FAILURE WITH If reqd, |FM 

CW mode failure NO ANNUN INTEN SW ChaNesOuT 
to ACK IN ORIGINAL procedure may be 
Transient POSITION used to swap bulbs 
Bkup CW sys 3 Lamp test with spare annun- 
Alarm with CW 06(08) ciator 
Sys A input @ ANNUN LAMP 
failure TEST-L.R G) 

PRI C/W tone : Use pnl A7U 
enable failure (F7) (MO52J) MSTR 

/ | ALARM pb to reset 
e@/CW Annun It alarms. If pni F2(F4) 

status pb must be used, 
pressing pb quickly 
may allow MA to 

All Its good Q) G) reset without trip- 
T ping cb. Pnl F7 

8 4/| INADDITION annunciator lost 

One It bad PTTO OTHER SYS 
PROBLEM, (F7) 

All lt ANNUN LAMP 

s bad CKT FAILED 

YES 
(O13:A) (C3) 
cb ESS 1BCCWA @ CW MODE - 

open ? ACK 

NO (013:A) 

@ cb ESS 18C CW 

A-cl(MA) (a) 

cb remains ves 7 j (F7) CAV 
closed ? ANNUN PWR 

I O SHORT 

|g. | pwriost | 
v TO PRICW, CW arb[ 4] 

9 | cwMoDE SYSA 
test 

F2(F4) 

@ MSTR ALARM 20 
pb - push (hold) 

(F7)AnyAnnun — {YES} 110] IN ADDITION 
Itson ? TO OTHER SYS 

PROBLEM, PRI 

NO CW SYS FAILED 
TO ACK MODE 

CW/4.2/002 04/21/88 4-23 MAL/ALL/GEN 
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c/w 4.2b (Cont) 

F2(F4) 
@ MSTR ALARM 

pb - push (hold 
during next 
step) 

(C3) 
e CWMEM- 
READ 

(F7)AnyAnnun — lvesf 12] IN ADDITION Itson ? FT TO TRANSIENT 
NO PROBLEM IN 

OTHER SYS, PRI 
CW SYS FAILED 

y ()_ [Toackmove 

  

  

1 
€3(R13U) 
© CW MEM - 
CLEAR       

    

14] 
(R13U) 
@ CW PARAM 

STATUS - INH 
(hold during 
next step) 

@ CW MEM - 

READ 
®@ Compare INH 

with MEMORY 
indications 
  

MEMORY indi- 

cates tripped 
param not 
inhibited 

  

  

  

  

Noltson 17.| PWRLOST   
  

All tripped param 

  

= 
TO PRI CW SYS, 
CW SYS A   

15} PROBLEMIN } 4 

            
      

[8 | 
©O®   

ANOTHER SYS (C3) 
AND PWR LOST @ CW MEM - 
TO (F7) ANNUN CLEAR 
PNL 

  

138] Does PASS or 

BFS indicate 
BACKUP CW 

ALARM ? 

NO} 19 | TRANSIENT 
  

  

\"" 

MOM OUTPUT 
PLUS PWR LOST 
TO (F7) CW 
ANNUN PNL   

BKUP C/)W ALARM 
Aand PRI wr 

(O13:A) 

@ cb ESS 18C CW A- op (MA) 
  

    

  

21 | tN ADDITION 
TO OTHER SYS 
PROBLEMS, PWR 
LOST TO (F7) CW   ANNUN PNL       

Capabilities remaining: 

Backup C/W limit sensing 
CNW Sys B Alarms (MSTR ALARM 

Its, ACCU & sleep station 
tones) 

Items lost: 

(F7) 
All CW Annun Its 

(R13U) 
CNW status pni Its, functions 

(F2,F4,A7U,MO72)) 
Two of four bulbs in each MA It 

(A2) 
Emer tones to dedicated 
speaker coil 

(MO42F) 
Bypass tones to MIDDECK SMU 
  

Other losses: 
Primary C/W limit sensing and 
Siren for (L1) SMOKE DETNA 
SNSRS 
O1TLM of MSTR ALARM     
  

G) Additional Its 
which light during 
CW MEM - READ 
indicate tripped 
params that are not 
inhibited 

G) All four bulbs 
in each MA It will 
illuminate during 
lamp test 

@ Until CW IFM 
cables installed, loss 
of ESS 2CA DA2 
would not trigger 
aural alarm so that 
Fuel Cell 2 could be 
safed within 9 min. 
FSMs must be 
continuall 
monitore 
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c/w 4.2b (Cont) 

20 | . G) Until CW IFM 
| . GG) cables installed, loss 

22 veel sre of ESS 2CA DA2 
Does or NO 3 would not trigger 
indicate BACKUP ta AU) 2} CW Sys 8 aural alarm so that 
CW ALARM ? cy Fuel Cell 2 could be 

@ CW PARAM To redundanti safed within 9 min. 
YES STATUS - TRIP ‘0 redundantly FSMs must be 

(hold during pwr Sys B: continuall 
v next step) e perio D monitore 

© CWMEM- AUTION AN 
125] IN ADDITION READ WARNING Redund 
TO OTHER SYS © Compare ELECTRONICS edundancy PROBLEM, CW p . can be verified by 

. TRIPPED with UNIT CONTIN- b ESS 2CA SYS A BACKUP Opening cb ESS MEMORY GENCY POWER CW B (013:C) and 
CW ALARM CKT indications (IFM) receiving alarm 
FAILURE tones 

MEMORY indi- 

cates tripped TRANSIENT @) Usable on- 
(9) | param now PARAM TRIPPED orbit inactive 

within limit PRI CAV ALARM BACKUP CAV 
271 YOWSysA a ALARM params 
(013:C) MEMORY and include: 
@ cb ESS 2CACW TRIPPED Its APU Exhaust Gas 

, Tem 
B- op (MA) compare “Sys T- 0460140 

Sys 2 -0460240 F2(F4,A7) RIZU(C3) Sys 3 -0460340 © MSTRALARM ys t @ CW MEM - APU Lube Oil Tem 
pb-o 32 CLEAR “Sys T- 0460750 

Sys 2 -0460250 

SM 60 TABLE Sys 3 -0460350 

MAINT 

® Changea 

BACKUP CW 

param limit to 
trigger fault 
msg 

Fault msg trigger |NOJ 29 | CW SYSA 
MSTRALARM ? [IBackup Cw 

ALARM CAPA- 
ves BILITY LOST 

30 | (F7) BACKUP i 
CW ALARM @ MSG RESET 

LAMP FAILURE SM 60 TABLE 

MAINT 

© Restore limits 

changedin 
Block 

(013:C) 
@ cb ESS 2CA 

Cw B-cl 

F2(F4,A7U) 
@ MSTR ALARM 

pb - off 

CW/4.2004 =: 12/28/88 4-25 MAL/ALL/GEN 5 
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[23] 
  1 © 
(R13U) 
@ CW PARAM 

STATUS - INH 

(hold during 
next step) 

@ CWMEM- 
READ 

® Compare INH 
with MEMORY 

(equiv to trip- 
ped) indications 
  

cates tripped 

param not INH 
  

All MEMORY 
(tripped) param 
INH     

  

4.2b (Cont) 

  

MEMORY indi- | _J33] IN ADoITION 
TO OTHER SYS 
PROBLEM, (F7) 
ANNUN DRIVER 
CKT FAILURE       

  

34] /SYS A,B CW Tone enable ckts 
  

e/limit values 

SM 60 TABLE MAINT 

@ Select SM ALERT param 

@ Change limit to trigger SM Alert 
  

No CW tone triggered with SM Alert 

  

35 | TRANSIENT 
  

  

CNW tone with and following SM tone   
BACKUP CW 
ALARM MDM 
OUTPUT     

  

      

  

36] CwsyssB 
PRICIW TONE 
ENABLE FAILED 
ON       

  
SM tone followed by C/W tone 

  
PRI CW TONE 
ENABLE FAILED 
ON 

  

G) Additional Its 
which light during 
CW MEM - READ 
indicate tripped 
params that are not 
inhbited 

Usable SM 
ALERT params 
include: 
FCH20 LNT 
Sys 1-0450412 
Sys 2 -0450281 
Sys 3 -0450381 
FCH20 VLVT 
Sys 1-0450412 
Sys 2 -0450422 
Sys 3 -0450432 

@) SM alert tone 
will trigger CW 
tone without MA It. 
Requires MA reset. 
Klaxon or Siren will 
also trigger CW 
tone 
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CAV 4.2c KLAXON-NO RAPID dP/dT 

KLAXON - No alt} (o1cas YES CAB dP/dT 
Rapid dP /dT "1 dP/dT > .08 psta/ SNSR FAILURE 

min ? 

If : 
Snsr failure NO 
Alarm threshold 

‘ Gweys A(8) 
Klaxon tone | Pwrdn Spkr 
trigger or (A13) 
enable ckt @ OS AUD SPKR 
failure PWR - OFF 

(MO42F) 
@ MIDDECK SPKR 
AUD SPKR 
PWR - OFF 

NOTE 
If Klaxon trigger- 
ed during next 
step, note which 
spkr has Klaxon 

(015:D) 
@ cb MNB PPO2 C 

CAB dP/dT - op, 
thenci 

Klaxon on 4 | CWSYSB 
Middeck Spkr © P KLAXON TRIGGER 

THRESHOLD 
Klaxon on OS SHIFTED. SYS 
Spkr LOST 

No Klaxon 

is] cwsysa 6_| Recontig 
KLAXON TRIGGER F2(F4,A7U) 

: THRESHOLD @ MSTR ALARM 
71 ySiren A SHIFTED. SYS pb - off 
(L1) LOST 
@ SMOKE DETN (A13) 

CKT TEST-A @ OS AUD SPKR 
@ After 15-25 sec, PWR - OFF 

¥ for siren (MA) 
(MO42F) 

Siren with [11] @ MIDDECK SPKR 

Klaxon AUD PWR - as 

ir 

Nosiren [pis] cwsysa desired 
EMER TONE TRIG 

Siren CKT FAILURE. 

KLAXON MAY BE 
TRIGGERED WITH 

SUBSEQUENT C/V 
TONE ORSM 

10 | TONE 

9 | Reconfig 

(L1) 
SMOKE DETN CKT 
@ TEST - OFF 

@ SMOKE DETN 

SNSR - RESET 

CW/4 2/006 07/07/88 4-27 MAL/ALL/GEN 2 
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C/W 

7 

Y.. 
10|_/SirenB 
  

{L1) 
@ SMOKE DETN 

CKT TEST - OFF 
@ SMOKE DETN 
SNSR - RESET 

@ SMOKE DETN 

CKT TEST-8 
@ After 15-25 sec, 

¥ for Siren (MA) 
  

Siren with 
Klaxon 

4.2c (Cont) 

© 

  

      

Vv     

  

11 J CWSYSA 
KLAXON TONE 
ENABLE CKT 
FAILURE. EXPECT 
KLAXON WITH 
SIREN A, CW 
TONE OR, SM 
TONE     

  

  

  

No Siren   

    Siren     

  5 
  

14} KLAXON 
TRIGGER CKT 
FAILURE IN C/(W 
SYSAOR CW 
SYSB   

  
  

12) CW SYSB   
KLAXON TONE 

ENABLE CKT 
FAILURE. EXPECT 

KLAXON WITH 

SIREN B. EXPECT 
KLAXON AFTER 
EACH SM TONE     

y ©) 
  

13] CwsysB 
EMER TONE 
TRIGGER CKT 

EACH SM TONE   

  

FAILURE. EXPECT 
KLAXON AFTER 

      y   

15 | Reconfig 
  

    

  
  

(L1) 
SMOKE DETN CKT 
@ TEST - OFF 
@ SMOKE DETN 

SNSR - RESET     

  

@) ACCU VOX 
selects CW Sys A 
over CW Sys B tone. 
If CW Sys A tone 
not present, expect 
Klaxon with CW 
tone 

    

Cw/4.2/007 05/06/88 4-28 MAL/ALU/GEN 
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C/W 

    
] | Lamp test 

  SIREN -No | 
Smoke Detn Lt 

      

If : 
Smoke Detn It 
failure 

CNW Sys A(B) Siren 
trigger or enable 

06(08) 
@ ANNUN LAMP 

TEST - L (hold) 
  

(L1) 
e/SMOKE DETN 

Its 
  

4.2d SIREN-NO SMOKE DETN LT 

  

  

  

    

  

  

      

  

  

  

    

  
  

      

    

  

      

  

  

  

  

    

    
      

  

  

      

  

    

      

    

      

  

      

  

  

                  

GW tcwsysa 
failed, Siren may 
occur with Klaxon, 
CW tone, or SM 
tone 

@)iscwsyse 
failed, Siren may 
occur with Klaxon 

  

4 One or more or after SM tone. 
ckt failed annun bad Since ACCU VOX 

selects CW Sys A 
All annun good over C/W Sys B 

tone, expect Siren 
’ with CW tone if 

CW Sys A tone not 
2 } /Smoke present 
Conc 

BFS SM SYS 
SUMM 1 

Any emergency 
smoke param YES 
> 2.2 or increas- 
ing > .4within 

20sec ? 

NO 
q 

3 | Smoke Detn 
Atest 

(Li) 
@ SMOKE DETN 6 

SNSR - RESET 
@ SMOKE DETN 

CKT TEST-A q ‘ 

© Wait 15 to 25 4 | Sscceset nse INE | IN ADDITION 
TO SMOKE DETN 

°/SMOKE DETN @ SMOKE DETN ORSMOKE 
s CKT TEST - OFF PROBLEM, 

: @ SMOKE DETN SMOKE DETN 
sess than five Its SNSR - RESET ANNUN CKT 

FAILURE 

No Siren 

Siren with five Its 

L + © 
6 | Smoke Detn 7 | CWSYSA 

B test SIREN TRIGGER 
in CKT FAILED ON [6 ] 

@ SMOKE DETN 

CKT TEST - OFF q ‘ Cy) 2 ) 
@ SMOKE DETN 

SNSR - RESET 10 Ful TRANSIENT 
@ SMOKE DETN FALSE SIREN OR 

CKT TEST-B CNW SYS A(B) 
® Wait 15 to 25 SIREN ENABLE 

sec CKT FAILED ON 

@/SMOKE DETN 
8 Its 

Less than four Its —f 4 | or @ 
No Siren | pio} cwsyse 10 | snsr reset 

SIREN TRIGGER (L1) 
Siren with four Its CKT FAILED ON @ SMOKE DETN 
(no payload it) CKT TEST - OFF 

@ SMOKE DETN 
SNSR - RESET 

CW/4.2/008 11/09/88 4-29 MAL/ALL/GEN 4 
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PRI C/W Sys 
Fails to Annun 
Out-of-limit 
Param   

4.2e PRI C/W SYS FAILS TO 
ANNUNCIATE OUT-OF-LIMIT PARAM 

  

| YParam. 
  

  
  

CW Alarm 
triggered by 
Backup CW Sys 

If: 
Pri C/W Sys Snsr 
Multiplexer 
Limit Value 
Limit Sense 

Inhibit Memory 
or Param Select 
failure 

y 

Inhibit status 
  

(R13U) 
@ CW PARAM 

STATUS - INH 
  

  

5 

  

2] / PARAM SEL for erroneously tripped   Param in question 

inhibited ?     

YES 

  v   
[3 | Enable 

param 
  

NOTE 
Annunciator it on 

pal F7 and Mstr 

Alarm should be 
triggered as 
param is enabled 
(R13U) 
@ CW PARAM SEL 

tw - (param 

number) 
@ CW PARAM - 

ENA 
@ CW PARAM 

STATUS -1NH 

(status) 
@ C/W PARAM SEL 

-tw> 119 

  

param 
  

(R13U) 
@ C/W PARAM SEL tw - XXX (Param 

number). 

@ CW PARAM - INH 
e STATUS - INH (o/status) 
° -ENA 
e STATUS - INH (re status) 
    Selected param was INH then ENA ?   
  

YES e 

4.1d 
‘ e   

  

4 | / limits for new out-of-limit param 
  

@/ CW & FDA TABLE (REF DATA, CW) for 
correct limits 

@ CW PARAM SEL tw - param number 
LIMIT SET LIMIT - UPPER(LOWER) 

FUNC - READ (/ value ) 
@ Repeat last two steps for LOWER limit 
    Limits correct ?   
  

NO YES 

  © 
    Paramenabled ? {NO 

5 

[10] 
5 | INHIBIT 

    
  

YES 

¥()@)   

MEMORY 
FAILURE       4 @0O 
  

6 | PARAM       

  

7 | Set lumits for each erroneous limit 
  

      
  

      
            

        

G) Correct Param 
Inhibit status can be 
/using PRIMARY 
CMW PARAMETER 
MATRIX (Cue Card) 

G) Prior to 
changing any limit 
value, /PARAM SEL 
capability with an 
INH/ENA capability 
verification using 
procedure in Block 

G) If time permits, 
Yall enabled param 
limits 

G) Limits entered 
from pni R13 use 
different memory 
than default limits 

  

INHIBITED (R13U) 

INADVERTENTLY @ CW LIMIT SET VALUE tw - correct value 
e LIMIT - UPPER(LOWER) 

e FUNC - SET, then READ 

(/ value ) 

Limits correct ? 

YES NO 

41d 
q 

8 ] PRI CAV »| 9 | Reconfig 
DEFAULT LIMIT "| (R13U) 
VALUE MEMORY @ CW PARAM 

FAILURE OR SELtw- > 119 

PARAM SELECT 
CKT FAILURE 

CW/4 21010 04/20/88 4-30 MAL/ALL/GEN 
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4.2e (Cont) 

  

RT| ¥ Param 
shift high 
  

(R13U) 

CMW LIMIT SET 

@ VALUE tw - 5.95 
@® LIMIT -LOWER 

    
@ FUNC - SET, 

then READ 

. (v value} 

Param trip YES! 14 | 
alarm ? ’ ® Decr LOWER 
  

f° limit in incre- 

ments until 

param within 
  

Hi2] / Param 
shift low 

lumit (pnt F7 It 

out)       

  

(R13) 
CMW LIMIT SET 

@ VALUE tw - 0.00 

@ LIMIT - UPPER 

  

        

    

  

    

  

    

      

  
        

  

  

      

    

            

G) Notify MCC of 
change in PRI C/wW 
param and limit 
values 

G) Bi-level params 
are identified in 
NOTES column of 
CW & FDA Table 
(REF DATA, CW) 

G) If pal indica- 
tion and primary 
CAV param values 
agree, Snsr or 
Signal Conditioner 
failed 

  

@ FUNC - SET, 

then READ 

(7 value) Q® 
" YES 13| 14| / PRI C/AW P t pe pt 

alarm >” @ Incr UPPER value 

limit in inere- 
NO ments until ° pili 

ithi ' 

G) param wen PRIMARY TO limit (pal F7 It 
out) BACKUP C/W 

115] PARTIAL PRI ANALOG 

ER, SNSR, OR CALIBRATION 
LIMIT SENSE CRT (REF DATA) to 

FAILURE estimate PRI 

CW value in EU 

and set new 
v imits to 

1 indicate rf serge @ CW PARAM 
SELtw > 119 e/ PRI CW value 

with pni meter 
or tb (for 
bi-levels) 

PRICWandpni INO 17] PARTIAL PRI 
indications > CW MULTIPLEX- 

agree ? ER, AMPLIFIER, 
YES OR LIMIT SENSE 

CKT FAILURE 

v q 

18] PARAM Lyi 19 | 
SIGNAL (R13uU) 

CONDITIONER @ CW PARAM 

FAILURE SEL tw > 119 

CW:4 2011 04 20°88 4-31 MAL/ALL/GEN 

  

 



  

COMPUTER DATA BUS NETWORK.......ccccccceetecesessesccsoeers 5-3 
GPC 

1.1 ALL CRTS ASSIGNED TO FAILED GPC.......csceccesscecees 5-4 
i1.2i PASS SM GPC FAIL.......cceeecccececs eee cececeeecccees 5-4 
1.3 GNC GPC (1ST FAIL)........cceeees ce ceeesceceecs 5-5 
1.4 FD GPC ACTIVATE... ...ccccccceccccccccccsecceecesecces 5-6 
1.5 BFS ENGAGE...... be cececeecccecccees seveeecceeeccecees 5-7 
1.6 PASS GPC BITE 1(2,3,4).....seceeees se ceecceecccuceees 5-7 
1.71 SUMWORD ICC 1(2,3,4).ecccccccccccccececccees aeeceeees 5-7 

S.la 'GPC 1(2,3,4)', (OPS 2,8,3/S2)...cccccceccccecccceeee 5-8 
5.1b BFS GPC FAIL (ORBIT)...........005 sec ceccceccceuceees 5-13 
5.1c BITE (ORBIT)......cccccccececcccccceeccceeeee 5-13 
§.1d SUM (ORBIT). ..ccccccccccccccccccccccescceeees 5-13 

5.2 MMU /MTU 
52a ‘1/0 ERROR MMU 1(2)!......ccce cece cceecccceccceeeecs 5-14 
5.2b 'OFF/BUSY MMU 1(2)!... ccc. cece cece ccccccccseeceseeces 5-17 
5.2c EVENT TIMER FAIL. ......cccceccccccccceecceeccceseecs 5-18 
5.2d 'TIME MTU... . cc cece cee ecceeeccceeeees Seeeeceecceees 5-184 
5.2e MSN TIMER FAIL. .....cccccccccccccccccceecccecccceeees 5-20 
5.2f CHECKPOINT FAIL......ccccccceccceccccceccceeccceeeees 5-21 

5 MOM 
IL. FF(FA) MDM I/O ERROR.......ccccececccceccecccceescees 5-22 
iL.21 BCE STRG X (NO 'MDM OUTPUT! MSG).........0000. 5-22 
1.31 MDM QUTPUT.......ccccccec cece cccsccsccesccsens 5-23 

5.3a 1/0 ERROR... ... cc ccc cceccccccccccccceecccuesceseuecs 5-24 
_ 5.3b BCE STRG Xi... cece cece cece cece cee ccecccecceecceeeseees 5-26 
T.4I PL1(2) MOM I/O ERROR 

OUTPUT. ....ccccceccccsccccceccceccees wesee 5-28 
5.3c 1/0 ERROR PL1(2), MDM OUTPUT PL1(2).......ceeeceeeeee 5-29 
5.3d 'BCE BYP SCA'.......ccceeccceeees ce ceceecececceceeees 5-30 
5.3e 'I/O ERROR FLEX'....... ee ceeccceeecceese hececeecccees 5-31 
5.3f 'BCE BYP FLEX!......ccccccccccccccccccecccecccccecees 5-33 
5.39 PL1(2)'..cceecccesecs ve cececcceees se ceeeeees 5-35 

5.4 MCDS 
(1.1 DUAL CRT COMMANDERS..........ccsecceccess eecceeeccces 5-36 

5.4a ‘I/O ERROR CRT 1(2,3,4)'......0. se ceeeecceecs veceeees 5-37 
B.db CRT BITE 1(2,3,4)'...ccccccccccccscccccceesceeees ... 5-40 
5.4c DEU OR DU FLAG TRIPPED.........ccccccccsccceees veveee 5-43 
5.4d ABNORMAL SPL RESPONSE FROM KYBD INPUT...........0.00. 5-45 
5.4e BIG 'X' ACROSS CRT AND/OR POLL FAIL..........00- weces 5-47 
5.4f CRT DISPLAY ERROR (BLANK/UNREADABLE/ABNORMAL)........ 5-50 

5.5 PCMMU 
5.5a ‘1/0 ERROR PCM (SM)......cccccccceccccccccssccceeces 5-52 
5.5b PCM! (BFS)... .ccccccccccccccccecceceeesees 5-54 
5.5¢ D/L! ccc cece cc ceecccecccccnncccccceeeccees 5-55 

GPC FAIL RECOVERY PROCEDURES 
NOMINAL CONFIGURATIONS........ ce cececceeeees ee cececeeeecees 5-56 
GPC FRP-1 SINGLE GPC FAIL...... ve ceceeccsccccucccesececes 5-58 

FRP-2 TWO GNC GPC FAIL...........006 sec ceeccceeccees 5-60 
FRP-3 BFS GPC FAIL RECOVERY (ENTRY)......ccceecceeeee 5-63 
FRP-4 PASS RECOVERY AFTER BFS ENGAGE 

(ASCENT/ORBIT/ENTRY)........ secccecccceccceees 5-65 
174 5-1 MAL/ALL/GEN 2 
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GPC FRP-5 PL9 ASSIGNMENT (DEU IPL-PASS OR MMU 

  

READ/WRITE) 2... cece ccc cece cece cece cee c cence 5-77 
FRP-6 OPS 3 TRANSITION (BOTH MMUs FAILED)............ 5-79 
FRP-7 DPS RECONFIG FOR LOSS OF AV BAY COOLING 

(ASCENT/ORBIT) 2.2.2... ccc cecceeee sec cecccceee 5-81 
FRP-9 SPARE GPC CHECKOUT........... ecm necccscecccees 5-88 

DPS SSR 
DPS SSR-1 GPC HOW INITIATED MEM DUMP... 2... cece ween ences 5-92 

SSR-2 GPC S/W INITIATED MEM DUMP... . eee e cece eee ecee 5-93 
SSR-3 GNC REASSIGNMENT ...... ccc cece cnc ccc ececenccces 5-94a 
SSR-4 SM REASSIGNMENT... ...cccccceccccecs sc cccceccece 5-95 
SSR-5  FREEZE-DRY REASSIGNMENT... .. cece ecsccsccccecce 5-96 
SSR-6 BACKOUT FREEZE-DRY ASSIGNMENT... 2... ce ccecceeee 5-96 
SSR-7 GPC IPL MENU OPTION (PASS/BFS).......ccccceeees 5-97 
SSR-8 GPC IPL-PASS... ce ccc cece cece eee c cee ccencecs 5-99 
SSR-9  DEU IPL-PASS/BFS...... ccc ccc cece cece cee ceces 5-100 
SSR-10 SELECT ALTERNATE PASS S/W COPY ON MMU W/O IPL.. 5-100 
SSR-11 SET UP FOR OPS 3 OVERLAY UPLINK ....... eccccces 5-101 
SSR-12 CRT CHECKOUT... 1... ccc cece cece cece ences cnccees 5-103 
SSR-13 KYBD CHECKOUT. ...........0 eee se cece cece cccens 5-104 
SSR-14 DEU CHECKOUT... .. cece ccc cece eee eee ecececcces 5-106 
SSR-15 FC MDM CHECKOUT... 2... cece ccc ec e ccc eccecne 5-106 
SSR-16 PL MDM CHECKOUT. ........ cece cece eee cee ceccens 5-108 
SSR-17 MTU YEAR-END ROLLOVER RECOVERY. ......cccecceece 5-108 
SSR-18 G2/G8 TO G3 TRANS..........6. cece ce cccceccccnce 5-109 
SSR-19 G3 TO G2/G8B TRANS.......cceecccccceces eccesneee 5-109 
SSR-20 OPS TRANSITION USING LDB OPTION............0ees 5-110 
SSR-21 BFS GMT/MET RECOVERY (CIL).........ccesceeeees 5-111 | 

The following Fault Msgs have no corresponding MAL procedures in this 
book: 
BCE STRG 1(2,3,4) PASS, BFS 
BCE BYP KU 
# 3 DEU 
GPC 5 
GPC CONF 
GPC POWER (BFS) 
ILLEGAL ENTRY 
ITEM RJCT 
PL ALERT 
PL C/W 
PL MSG 
SUM WORD 
TFL FAIL 
TIME TONE 

175 
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DPS 

  

  

GPC. 
  

and 

  

    CAM LT 
    

5.1 GPC 

  

>» 1.1 
  

    

  

BACKUP CW 
ALARM       

  

GPC 1(2,3,4) 

  

J 

    

If: 
Fail-to-sync 
Force fail-to-sync 

IOP or CPU 
detected hdw 
errors 

Itlegal BCE Xmtr 
failed ON 
Redun set GPC 
internal pwr 
problem 

Assumptions: 
QUIT = NO GPC 
FUNCTION 

Nominal Config: 
Dual GNC Ops 

(06) 
GPC PWR 1,2,4 

(three) -ON 
GPC PWR 3 - OFF 
GPC OUTPUT 1,2,3 
(three) - NORM 
4-TERM 
GPC MODE 1,2,4 
(three) - RUN 

3-HALT 

Single GNC Ops 
(06 
GPC PWR 1,4 
(two) - ON 
GPC PWR 2,3 
(two) - OFF 
GPC OUTPUT 1,2,3 
(three) - NORM 
4-TERM 
GPC MODE 
1,4 (two) - RUN 
2,3 (two) - HALT 
Appropriate AV 
BAY FAN -ON 

  

ALL CRTs ASSIGNED TO FAILED GPC 
CAUTION 

If GPC/CRT key used f0 assign CRT1,2, or 3 to 
BFS, deassign to avoid dual commanders 

  

      

Failed GPC MODE - STBY (tb-bp), HALT 
CRT1,2,3 MAJ FUNC - PL 
FD: GPCPWR -ON 

MODE - STBY, RUN (tb-RUN) 
CRT1,2,3 MAJ FUNC - as desired 
If G2FD used: go to step 8. 
GNCO GPC Memory |~ 258'99 FD GPC, strings, 

CRTs 1,2,3, and MMUs to MC 3, oPL 1/2 deassigned 
if FD GPC not needed, recover lost major function: 

8. FD: GPC MODE - STBY (tb-bp), HALT 
PWR - OFF 

N
O
W
 

P
w
r
 

If GNC GPC failed, go to PASS GNC GPC (1ST FAIL) f.a)>> 
If SM GPC failed, go to PASS SM GPC FAIL, 

If no active GNC GPC, go to FD GPC ACTIVATE, [1.4]> > 

  

1.2] 

  

PASS SM GPC FAIL 

1. / MMU 2 PWR-ON 
2. If failure is CS split and GPC configs 1 GNC 

and 1$M, go to MAL, DPS, 5.1a 
Perform PL/DPS RECONFIG (PL SYS/SL MAL) 
SM: GPC MODE - STBY (tb-bp), HALT 
PL1,2 MDM PWR (two) - OFF, ON 

UL CNTL ENA - ITEM 36 EXEC (*) 

/CKPT RETRV ENA - ITEM 12 EXEC (*) 
7 ‘If redundant GNC GPCs required 

G3FD: /GPC MODE - HALT 
or PWR -ON 

MODE - STBY (tb-RUN), RUN 
If redundant GNC GPCs not required 

If in dual GNC OPS 
if GNC 202: 

GNC OPS 201 PRO 

or Assign lowest 1D GNC GPC strings, CRTs, and 
MMUs in current MC (PL1/2 and LB1 
deassigned) and delete other GNC GPC from 
target set. GNC, OPS XXX PRO 

If in simplex GNC OPS 

G2FD: /GPC MODE - HALT 
PWR -ON : 
MODE - STBY (tb-RUN),RUN 

8. TGT GPC OUTPUT - TERM 

9. CRTXMAJFUNC-SM 
GPC/CRT tgt GPC/K EXEC 

10. SMOGPC MEMORY [- assign tgt GPC CRTs, MMuUs, 

PL1/2, and LB1 in MC 4(5) 
Tgt GPC CRT: SM OPS 201(401) PRO 

" 
UL CNTL AUTO - ITEM 35 EXEC (*) 
CKPT RETRV ENA - ITEM 12 EXEC (*) 

12. If PLBD OPS, (pnt R13L) PL BAY DR SYS 1,2 (two)- ENA 
13. If RMS is powered: 

$M 94 PDRS CONTROL | (MA, GPC DATA It - on) 
VO ON- ITEMS EXEC (*) 

(A8U) SAFING - CANCEL (tb-bp) 

¥GPC DATA It - off 
NOTE 

If RMS is uncradiled, WR RANGE (ITEM 26) 

may need to be updated 

D
U
P
 wW

 

14. Reinitiate PL OPS 
15. When time permits, go to MAL, OPS, GPC FRP-1         

@ GotgMAL, 
DPS, 5.1aLtJ if aid 
in interpreting fail 
indications is reqd 

  

DPS/5 1/001 10/07/88 5-4 
  

MAU/ALL/GEN 3 
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DPS 5.1 (Cont) 

  

  10. 

PASS GNC GPC (1ST FAIL) ® 

NOTE 
If Group B(C) LOW LEVEL (MSN EXT) pwrdn 
config, MMU2 - ON 

If no active GNC GPC, go to FD GPC ACTIVATE, >> 

If failure is CS split and GPC config is 1 GNC 
and 1$M,go to MAL, DPS, 5.1a >> 

If RS split (CS Intact) but both GPCs appear 

functional (CRTs, dedicated displays, 
MODE tb), retain GPC with two IMUs 
Aff GPC MODE - STBY (tb-bp), HALT 

If FF1 PWR CYCLED, then: 

Cc IMU 1 - desel (caged) 
Reassign failed GPC CRTs: GPC/CRT as reqd 
If redundant GNC GPCs reqd 

G3FD: YGPCMODE -HALT 
YOUTPUT - NORM 

or PWR -ON 
MODE -STBY (tb-RUN),RUN 

CRT X MAJ FUNC - PL 
GPC/CRT - G3FD GPC/X EXEC 

If redundant GN PCs not reqd 

Lente OL assign downlist to 
remaining GNC GPC: 

ITEM 44 +X EXEC 
If GNC OPS 202: 
GNC OPS 201 PRO 

lf RNDZ NAV enabled: 
AP: Fr ci 

  

  

CNCL - ITEM 21 EXEC (*) 
Assign GNC GPC(s), strings, CRTs, and MMUs to current 
MC (/PL1/2 and LB1 deassigned) GNC, OPS XXX PRO 

If RNDZ NAV reqd: 

Perform RNDZ NAV RECOVERY (RNDZ, RNDZ NAV 

RECOVERY) 
When time permits, go to MAL, DPS, GPC FRP-1   
  

  

GQ) GotaMAL, 
DPS, 5.1a}1 Jif aid 

in interpreting fail 
indications is reqd 

  
  

DPS/5 1002 10/13/88 . 5-5 MAL/ALUGEN 3 

  

 



  

DPS 5.1 (Cont) | 
  

FD GPC ACTIVATE . 

If ops transition failure, go to MAL, OPS, 
5.2a(5.2b).asreqd >> 

1. Failed GNC GPC(s) MODE - STBY,HALT 
f G2FD activation: 

2. wG2FD: GPC MODE - HALT 
YOUTPUT - NORM 
PWR -ON 

MODE -STBY (tb-RUN), RUN 
. CRTXMAIJFUNC -GNC 

or GPC/CRT - G2FD/X EXEC 
4. If G2FD activation fails: 

G2FD GPC MODE - STBY, then HALT 
Go to step 10 

s. [awcogec memory } assign tgt GPC (G2FO), 
all strings, CRTs, and MMUs in MC 2 

/PL1/2 and L1,2 deassigned 
DOWNLIST GPC - ITEM 44 +(G 2 FD) EXEC 
G2FD CRT: GNC, OPS 201 PRO 

. /Vern RID-ON 
DAP: A/AUTO/VERN 

7. 
TRY - ITEM 34 EXEC 

8. Ifno comm at AOS, sel best $-8D PM ANT 
9. Goto MAL, OPS,GPCFRP-1 >> 

If G3FD activation: 

10. HfSM GPCs self-fail (diagonal) CSM It ON: 
heckpornt Retrieve Disable 

ITEM 12 (No *) 
SM: GPC MODE - STBY (tb-bp), RUN (tb-RUN) 

SM, OPS 201(401) PRO 
11. RGAs(four)-ON 

12. /G3FD: GPCMODE -HALT 
¥ OUTPUT - NORM 
PWR -ON 
MODE - STBY (tb-RUN), RUN 

13. CRT X MAJFUNC - GNC 
GPC/CRT - G3FD/X EXEC 

14. If G3FD activation fails: 

G3FD GPC MODE - STBY, then HALT 
a to BFS ENGAGE 

15. - assign tgt GPC (G3FD), 
all strings, CRTs, and MMUs in MC 3 

YPL1/2 and L1,2 deassigned 
DOWNLIST GPC - ITEM 44 +(G3F D) EXEC 
G3FD CRT: GNC, OPS 301 PRO 

16. DAP: freedrift 

17. /PRIRIDs (eight) -ON 13 
TRY - ITEM 34 EXEC 

19. If RMS is powered and step 10 performed. 

(Ma, GPC DATA It- on) 
VO ON - ITEM § EXEC (*) 

(A8U) SAFING - CANCEL (tb-bp) 

/GPC DATA It - off 
20. 

PCMMU 
FMT 

SELFXD-ITEM 1 EXEC’*’ 
21. Ifno comm at AOS, sel best $-8D PM ANT 

22. Goto MAL, DPS, GPC FRP-2 

  

a
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DPS 5.1 (Cont) 

  

BFS ENGAGE , 

1. RGAs (four) -ON . 
2. BFS: GPCPWR = -ON 

MODE - STBY (tb-RUN) 
OUTPUT - B/U 

3. SM: GPCOUTPUT - NORM 
4. BFCCRT DISP - ON 
5. FLTCNTLRPWR -ON 
6. ¥PriRiDs (eight) -ON 
7. BFS-ENGAGE 

NOTE 
BFS will take PL 

buses from SM GPC 

8. BFS: GNC, OPS 301 PRO 
(RCS jet fail-offs may occur) 

9. O1PCMMU FORMAT - FIXED 
10. If no comm at AOS, sel best $-BD PM ANT 

11. Goto MAL, DPS, GPC FRP-4 
  

PASS GPC BITE 1(2,3,4) 

1. if SM GPC annunciates BITE: 
Go to PASS SMGPC FAIL, [1.2] >> 

2. If single GNC GPC (RS 2 1) annunciat TE: 
Go to PASS GNC GPC (1ST FAIL), >> 

3. If all GNC GPCs (RS = 2) annunciate BITE: 
If cyclic logging of BITE: 
| Gotofbd GPCacTivaTE, [La] >> 
if non-cyclic logging of BITE: 

When time permits, go to 
MAL, DPS, SSR-2 
  

  
1.7 

SUMWORDICC 1(2,3,4) 

ifCS = 2 
When time permits 
1. Goto MAL, DPS, SSR-2 >> 

If only one GPC annunciated: 
Consider annunciating GPC failed 
2. Go to PASS SM (GNC) GPC FAIL f.2 KL1.3]) >> 

If annunciated against SM GPC: 
(prior to adding GPC to redundant set) 

3. Go to PASS SM GPC FAIL, >> 
If annunciated against single GNC GPC: 

4. Go to PASS GNC GPC (1ST FAIL), [1.3 ]     

    
  

DPS’5 11010 04/27/88 5-7 MAL/ALL/GEN 
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DPS 

  

[1.2 [1.3 | 
  

  

5.1a 

4 [9] 

  

      

  

  

  

      

  

  

      

  

GPC 1(2,3,4), (OPS 2,8,3/S2) 

  

  

  

  

  

  

  

  

  

  

              
            

q 

j | bid MMU Ne 2 Select 
fault msg(s) occur current GPC 
during an OPS config 
transition ? 

GPC 1(onty) - GNC YES asm? >| 5 | 

GPC 1,2-GNC 
4-SM? 

3 Lit: 
‘VO ERROR MMU 

1(2y Hm 5.29 2 | 
OFF/BUSY MMU Ly 5.2b 

1(2) 

q 

4 i Match indications to charts, determine faiiure 

GPC to DEU state} MODE tb | OUTPUT tb 

CAM which DEU or change of | change of FAILURE 
assigned msgs state state 

1 Big X 

2 GPC 1 24 | TRUN tA 1GRtobp § GPC 1 PWR 3 

bp FAIL 
4 GPC 1 24 

1 GPC 2 14 

2 Big X 2RUNto | 2GRtobp |.GPC2 PWR 
bp FAIL 

4 GPC 2 14 

1 GPC 4 12 

2 GPC 4 12 | 4RUNto NONE [GPC4PWR 
bp FAIL 

4 Big X 

1 GPC 2 1 

2 GPC 1 2 NONE NONE GPC 1,2 RS 1,3 Gre 3 
4 

1 GPC 2 1 

GPC 41 
2 GPC 1 24 | NONE NONE GPC 1CSs 1.3 ers | fie 
4 GPC 1 24 

1 Big X 

2 GPC 124]1RUNto |1GRtobp [GPC1Sw 
bp HALT 

4 GPC 1 24 

1 GPC 2 14 

2 GPC 1 2 NONE NONE GPC 2CS 1.3 
GPC 42 FTS 3 | 

4 GPC 2 14 

(Continued 
next page) 

DPS/5 11004 = 04/2588 5-8 MAV/ALU/GEN 

— 
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DPS 5.1a (Cont) 

  

4 | (Cont) Match indications to charts, determine failure 
  

  

  

1.3 

  

1.2 

  

Ne
 

  

  

Ww E 
h 

  

3 

B
i
 

  

1.2 

                

GPC to DEU state} MODE tb | OUTPUT tb 
CAM which DEU or change of | changeof | FAILURE 

assigned msgs state state 

1 GPC 2 14 

2 Big X 2 RUN to 2GRtobp § GPC 2 Sw 
bp HALT 

4 GPC 2 14 

1 GPC 4 12 

2 GPC 4 12 NONE NONE GPC 4CS 
FTS 

4 GPC 1 4 
GPC 2.4 

1 GPC 4 12 

2 GPC 4 12 | 4RUNto NONE GPC 4 SAV 
bp HALT 

4 Big X 

1 Big X 1 RUNto | 1 GRtobp 
bp GPC 1,2 

2 Big Xx SAW HALT 
(GENERIC 

4 GPC 1 4 | 2 RUNto 2 GRto bp f 
GPC 2 4 | bp ERROR) 

1 Big X 

2 GPC 1 24 | NONE NONE GPC 1 

Quits 
4 GPC 1 24 

1 GPC 2 14 

2 Big X NONE NONE GPC 2 
QUITS 

4 GPC 2 14 

1 GPC 4 12 

2 GPC 4 12 NONE NONE GPC 4 
QuiTs 

4 Big X 

1 Big X 

2 Big X NONE NONE GPC 1,2 
QUIT 

4 GPC 1 4 

GPc 2 4 

1 

l
e
       * Because of a race condition, any one of these patterns may appear 

    
    

DPS/S5 1100S 03/29.88 MAUALL/GEN 
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DPS 5.1a (Cont) 

. 

  

5 I Match indications to charts, determine failure 
  

  

  

  

  

  

  

  

  

  

  

  

                

    
  

GPCto | DEUstate| MODEtb | OUTPUT tb 
CAM which DEU or change of | change of FAILURE 

assigned msgs state tate 

1 Big X 

1RUNto |1GRtobp |GPC1PWR 
bp FAIL 

4 GPC 14 

1 GPC 41 

4RUN to NONE [GPC4PWR 1.2 

4 Big X 

1 Big X 

TRUNto |1GRtobp |GPC1SWw 
bp HALT 

4 GPC 14 

1 GPC 41 

4 RUN to NONE [GPC 4s.w 
bp HALT 

4 Big X 

1 Big X 

NONE NONE [GPc1 [pf 1.4] Stirs zs 
4 GPC 14 

1 GPC 41 

NONE NONE [fGPca 1.2 Sn 2 
4 Big X 

1 GPC 41 

NONE NONE §GPC1,4 —r[ 6 | 
CS FTS 

4 GPC 14 

DPS'5 1006 03 29:88 5-10 MAL/ALLUGEN 
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DPS 

  

  

6 | SMW dump 
SM GPC and GNC 
GPC if CRTs avail- 
able (do not use 
GPC/CRT key) 
  

© Perform GPC 

SW INITIATED 
MEM DUMP, 
DPS SSR-2       

L © 
  

10 | Safe allSM 
systems 
  

© Perform PL/DPS 
RECONFIG (PL 

  

5.1a (Cont) 

  

Z | Reactivate 
GPC 4 
  

(06) 
© GPC MODE 4- 

RUN (tb-RUN) 
  

F-T-S occur when 

GPC 4 activated ?   NO 
  

ORs | ORIGINALCS 
      

\" 

" § SPLIT CAUSED BY 
GPC 1 OR GPC 4 
TRANSIENT 
PROBLEM       

11] Either GPC 
F-T-$ or GPC 4 
F-T-S (CAM Its): 

        

  

   

      

    
  

  
  

GPC 1 PROBLEM   
SYS/SL MAL) 

(06) GPC 4F-T-S ORIGINAL CS 

®@ GPC MODE 4- SPLIT CAUSED BY 

STBY (tb-bp) GPC 1F-T-S GPC 4 PROBLEM 
@ MOM PL1,PL2 : 

(two) - OFF, 
then ON Vv y 

13} ORIGINAL CS 1.2|Step 3 
SPLIT CAUSED BY 

  

! 
  

  

  

  

  

        
  

  

      

    
    

  

  

  

      

      

  

  

  

          
  

  

= 9 j Establish 

@ 
  

redundant GNC 
GPC set, splitting 
string/Bus assign- 
ment between 
the two GNC GPCs 
  

‘@ Config NBAT 
(current MC) 

@ GNC, OPS X01 

PRO       

  Vv 
  

34] Reestablish 
SM in GPC 4 
  

® Assign CRT to     
  

  

  

      

  

  

@ If single GNC 
config reqd, on 
MCC call make 
GPC 1 G2FD 

MCC will uplink 
State Vector. If no 
comm at AOS, sel 
best antenna 

G) For IPS mission, 
loss of SM will gen- 
erate SL MDM loss 
of link and SV loss 
msgs. Asa result, 
IPS resolver hold 
operations will have 
to be initiated 

    

GPC4 15] Activate 16 | Safe GPC 1 © SM, OPS X01 
G2FD GPC (O06) PRO 

© GPC MODE 1- 
(L1) STBY (tb-bp), 
@/ AV BAY 2 FAN then HALT 

A(B)- ON 

Reassign CRTs to 
(06) GPC 2 as reqd 
e/GPC MODE 2 - © GPC/CRT 2X V7 | Select auto 

HALT EXEC for uplink control 
@/GPC OUTPUT 

acts 
ON Q) @ ULCNTL AUTO - 

@ GPC MODE 2- ITEM 35 EXEC 
STBY (tb-RUN) 18] Make GPC 2 Lp 19 | Reestablish (*) 

thenRUN GNC GPC SM in GPC 4 

acemeroason | [Sr tars, | | gsc 
° CRT 1(2 3,4) MMs to GPC 2 @ SM, OPS X01 24 
ME-PL_ in current MC PRO 

© GPC/CRT 2X - @ GNC, OPS X01 

EXEC PRO 

Any problems 
associated with 

GPC 2 activation 20] attempt to 
(i.e., new GPC fail time source 
votes, dual com- 
manders on CRTs, 
unable to assign ves 21 | ORIGINAL CS | SM 2 TIME | 

CRT to GPC 2)? SPLIT CAUSED BY © TRY ITEM 34 
NO GPC 1 PROBLEM EXEC 

Vv 

| 23 

OPS/5.1/007 09/26/88 5-11 MAL/ALUGEN 3 
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DPS 5.1a (Cont) 

‘ 

  

  

  

      

  

      

  

Reactivate SM in 
GPC 4: 

  
  

22 Reconfig to Select auto 24 | Reactivate 
activate G3 FD for uplink control RMS if reqd 

Config GNC GPCs UTILITY $M 94 PDORS 
to HALT: CONTROL 
@ GPC MODE 1,2 @ ULCNTL AUTO - 

(two) - STBY, ITEM 35 EXEC (MA, GPC DATA 

then HALT (*) It-on) 
® VOON-ITEMS 

(06) EXEC (*) 
  

  

        

  

26 | Select auto 
for uplink control 

      

© GPC MODE 4- 25 | Reactivate 
RUN (tb-RUN) RMS if reqd 

@ SM, OPS X01 

PRO if RMS pwrd: 

SM 94 PORS 
CONTROL 

(MA, GPC DATA 
It-on) 

@ VOON-ITEMS 
EXEC (*) 

  
(A8U) 
@ SAFING - 
CANCEL 
(tb-bp) 

e/ CW GPC 
DATA It - off     

| 
  

  

  

SM1 DPS 
UTILITY       

@ ULCNTL AUTO - 
ITEM 35 EXEC 
(*) 

(A8U) 
®@ SAFING - 
CANCEL 
(tb-bp) 

o/ CW GPC 
DATA It - off 

  ® Reinitiate PL 

OPS     

  

    
28 | Reactivate 

RMS if reqd 

| 
  

  

if RMS pwrd: 

SM 94 PDORS 
CONTROL 

(MA, GPC DATA 
It- on) 

@ WOON -ITEMS 

EXEC (*) 

  

      

@ Reinitiate PL 

OPS       

  

(A8U) 
© SAFING - 
CANCEL 
{tb-bp) 

e/CW GPC 
DATA It- off       

    
31 | 
@ Reinitiate PL 

OPS       

  

  
® Go to SINGLE 

GPC FAIL, 

GPC FRP-1, 

(DPS)     

    

OPS/S.1/008 10/12/88 5-12 MAU/ALLUGEN 3 
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DPS 

GPC Ly 1 | Establish BFS 

CRT interface 

AND (C2) 

@ CRT3 PWR-ON 
BFS DIAGONAL @ CRT3 MAJ FUNC - 
CAM LIGHT GNC 

(C3) 
@ BFCCRT DItSP-ON 

tf: e SEL-3+1 

IOP watchdog Timer 
times out (~3.1 sec) t 

  

2 | Big *X' and 
‘POLL FAIL’ driven 

or 
two restarts within 
consecutive major 

5.1b BFS GPC FAIL (ORBIT) 

  

  

  
  

  

      

  

      

    
        
  

        
  

  

  

  

      
  

  

  

        

      

  

restart | 

  

GPCSUM =F— [2 | prs apc 
FAILURE           

  

tf:     
  

® Goto BFS GPC 
FAIL RECOVERY 
(ENTRY), GPC 

      

cycles on CRT 3? YES 

NO 
4 

3 | y 

NOT 4 | ers Gec 
GNC 0 BFS FAILURE 
MEMORY 

Displayed properly ? - 

{ves 
yv 

ral Mode failed 7 | 
e /MCC GPC to HALT ® Go to BFS GPC 

(06) FAIL RECOVERY 
(ENTRY), GPC @ GPC MODE 

(BFS) - HALT FRP-3, (DPS) 

5.1c BFS GPC BITE (ORBIT) 

5.1d BFS GPC SUM (ORBIT) 
SM 

ALERT 

GPC BITE o> 1 | Mode BFS GPC 

to HALT 

(06) 
If: @ GPC MODE (BFS) - 
BFS SW initiates HALT 

    
  

BFS detects change FRP-3, (DPS) 
in invariant 
memory location 

DPS/5. 1/009 05/03/88 5-13 MAL/ALL/GEN 
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DPS 

  

SM 
ALERT. 

      

@ 
  

  
vO ERROR MMU 

1(2)     

If: 
CHECKSUM, I/O 
transient, BCE 

failure, MMU 

failure, or 

source GPC 

failure 

During: 
Display roll-in 

DEU IPL, OPS 
transition 

SM checkpoint 

TFU/DFL 
MM patch 

Nominal Config: 
(014:F) 
MMU 1-ON 
(O15:F) 

MMU 2-ON 
(06) 
IPL SOURCE - OFF 

  

5.2a 

  

af OPS 

      

transition ? - 

YES 

a [27] 

      v q 
2 | All target 

VO ERROR MMU 1(2) 

“(36 | 

YES 

@) 
  

3 | Transition 
  

GPCs complete 

  

    

    

  
  

completed on 
automatic retry or 

on alternate 
MMU or single 
error occurred on 

Prepositioning     

  

            

ba 

transition ? 

NO 

La | Simplex YES ff 
transition ? 

NO 

5 Any target YES) 6 | Was this 
GPC(s) compiete mode recall/set 
OPS transition ? expansion ? 

NO 

aT 
  
  

7 | All target 
GPCsin OPS 0?       

NO YES 

5     
11} is ‘VO ERROR 

MMU 1(2)' msq(s) 

annunciated by 
only one GPC 
(only one logging 
GPC per fault 
msg) ?       

NO YES 

    N 

115 Reassign 
commanding GPC 
for original OPS 
  

  

SM 0 GPC 
MEMORY       

@ MEM/BUS 
CONFIG - 
CONFIG 

@ ITEM 1 + 2(3,8) 
EXEC 

@ MM 1ITEM 18 
+ 1(2,3,4) EXEC 

@ MM 2 ITEM 19 
+ 1(2,3,4) EXEC   

3 | Any F-T-S 
GPC still in com- 

monset? 

(use GPC/CRT Key)   

NO 2 Mode F-T-S   

    

YES 

    
10 | 

®@ Perform OPS 

MODE RECALL 

to recover 
failed GPC 
  

@ GNC OPS XXX 
PRO 
  

  

GPC to STBY, then 

HALT. Perform 

DPS SSR-3 to 
config all buses to 
successful GPC(s) 
  

  q 
  

12 GPC FAILURE       

YE 
  

£& 13] RECOVERED 
  Recall successful ?       

NO 

©     
14 } If DPS 
UTILITY SPEC 
available. 
  

® Pertorm DPS 

SSR-20 OPS 
TRANSITION 

USING LDB 
OPTION, (DPS) 

GPC WITH XMTR- 
RCVR FAILURE, OR 
MMU AND GPC 
RCVR FAILURE OR 
GPC-TO-GPC 
OVERLAY AND 
SOURCE GPC RCVR 
FAILURE       

    Recall successful ? 16] RECOVERED 
  

    
NO 

  q 
  

| | GPC FAILURE         

  

    

GPC WITH RCVR- 
RCVR FAILURE, 
OR MMU AND 
GPC RCVR 
FAILURE OR IPL 
SOURCE sw AND 
GPC RCVR 
FAILURE       

G) Procedure 
assumes nominal 
NBAT with both 
MMuUs avaiable and 
assigned for use 

@) Heaith of 
afiected MMU can 
be verified by a GNC 
OPS transition (with 
MCC concurrence) 
or SM roll-in request 

G) RS target 
GPC(s) not receiving 
overlay will F-T-S, 
but remain in OPS 0 
of common set. For 
GPCs not receiving 
overlay, CRTs are still 
assigned per new 
OPS NBAT. Any 
CRTs targeted for 
F-T-§ GPCs distrib- 
uted to lowest 
number GPC of new 
target set 

(a) tf GPC fail votes 
and fault msgs and 
“OFFABUSY MMU’ 
msq(s) occur, then 
GPCs are in C$ OPS 
0. Transition 
unsuccessful 
because of MMU or 
commanding GPC 
Xmtr failure, and alt 
MMU OFF/BSY or 
selected for IPL. For 
two GPC RS, will get 
off-diagonal CAM 
lights. For three or 
more GPC RS, will 
get I-fail 

G) For all RS GPCs 
in OPS 0, CRT assign- 
ments are deter- 
mined by target 
NBAT 

tf SPEC not 
available, GPC may 
be recoverabie using 
RW to select LOB 
option 

  

DPS/5 2:001 04/25/88 MAL/ ALL/GEN 
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DPS 5.2a (Cont) 

OTs 
    

18 | Remove annunci- 
ating GPC from set in 
Original and target OPS 
NBATs. For both 
NBATS, reassign 
strings, CRTs, and 
MMUs of deleted GPC 
to another targeted 
GPC 
  

SM 0 GPC MEMORY 

@ Item entries as reqd 
to accomplish above       

  

@ Perform OPS 

MODE RECALL to 

remove identified 
(selected) GPC 
  

@ GNC OPS XXX PRO       

    y 
26 | Retry original 
OPS transition 
  

@ GNC OPS XXX PRO 
  

  
    

  

  

19 | Reassign 
commanding GPC 
for target OPS 

@ 
  

| 20 | Retry OPS 
  

  

@ MM 1ITEM 18 
+ 1(2,3,4) EXEC 

@ MM 21TEM 19 
+ 1(2,3,4) EXEC   

SM 0 GPC MEMORY 

@ ITEM 1 + 2(3,8) EXEC 

    

* | transition 
  

@ GNC OPS XXX PRO 
  

Any target GPC(s) 
complete transition ?       

YES NO 
  

  

28 | 

21_| All GPCs 
complete transition ?       

Yes NO 

8 |     a 

123 | MMUAND BCE 
FAILURE, OR BCE(S) 

  

  

      

  

  

i FAILURE(S) 

24 | is lowest ID GPC NO pl 25] Take down GPC 

of original OPS still notin Cs 
inCsS ? (Use GPC/CRT 
key) (06) 

@ aff GPC MODE - 
YES STBY 

[8 | 

  

Any target GPC(s) NO 
complete transition ? -—> 

Yves 

| 28 | Cycle MMU(s) 
pwr 
  

  

29 | Restore current 
OPS NBAT to former 
contig by placing 
identified (selected) 
GPC back to original 
position 
  

SM 0 GPC MEMORY 

@ item entries as reqd 

to accomplish above     

    
[33 
@ Perform OPS 

MODE RECALL to 
regain identified 
(selected) GPC 
  

@ GPC OPS XXX PRO 

(014,015:F) 
@ MMU 1(2) - OFF, 

    thenON 
  

  

390 } After 34 sec, 
retry transaction 

@ aff GPC MODE - 

  

  

HALT 

27 | 
@ Perform DPS 

SSR-3 GNC 
REASSIGNMENT 
(DPS), to config 
all buses to 
remaining target 
GPCs 

@ If available, make 
OPS call to GPC 
from original OPS       

  

Transaction 

successful ?       

Yes 

    
132] TRANSIENT 
MMU PROBLEM, 
AND MMU OR BCE 
FAILURE     

31 | BOTHMMUs 
FAILED OR BCE 
FAILURE(S) 
  

    

availabie 

| 3a| it G3 ops 
transition and G3FD 

  

  

Recall successful ? 

NO 

C] 

      

  

YES 135] MMU AND 
BCE FAILURE OR 
BCE(S) FAILURE(S)       

  

  © Go to GPC FRP-6, 
OPS 3 TRANSITION 
(BOTH MMUs 
FAILED) (DPS)       

G) If original tran- 
sition G2/GB8 and in 
OPS 0, transition to 
G2, then G8 to avaid 
illegal entry msg 

Recovery from 
OPS transition faul- 
ure may be possible. 
¥ MCC about use of 
DPS SSR-11, SET UP 
FOR OPS 3 OVERLAY 
UPLINK; or use of 
DPS SSR-10, SELECT 
ALTERNATE PASS 
SMW COPY ON MMU 
W/O IPL 

  

DPS/S.2/002 04/27/88 5-15 MAL/ALL/GEN 
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DPS 

s.2t [1 | 

i 

5.2a 

  

36 Retry trans- 
action on same 
MMU 

(Cont) 

  

  

  

    

        

  

  
  

    

‘VOERRORMMU {NOK 37 | 1/0 TRANSIENT 
1(2)’ msg ? 

YES 

q 

38 Cycle pwr of > 39 | After 34 secs, 
selected MMU retry transaction 

(014,015:F) Transaction ves 40 | TRANSIENT 
@ MMU 1(2) - OFF, successful ? MMU PROBLEM 

h N thenO NO ) 

y (3) 

NO! a1 | Alternate Yes 42 | BOTH MMuUs 

MMU failed FAILED OR BCE 

previously ? FAILURE 

  v 
          

  

43 | select alternate MMU to MF 
  

MMU ASSIGN 

SM 1 DPS UTILITY 

@ GNC - ITEM 1(2) EXEC (*) 
@ SM - ITEM 3(4) EXEC (*) 
@ PL -ITEM 5(6) EXEC (*) 
@ OPS 0 - ITEM 7(8) EXEC (*)     

y 
  

44 | MM Read/ 
Write using MM   RW spec ? 

YES 
  

    

NO 

45 | Select alternate 

MMU to Read/Write spec 
  

  

SM 85 MASS 
MEMORY RAV 

@ Select MMU 1(2)- 
ITEM 40(41) EXEC 

      

  (*)     

    

    
48 | Try transac- 

tion on alternate 

  

      

  

  

  

  

46 | BOTH MMUs 
FAILED OR BCE 
FAILURE(S)     

1 © 
  

47 | If G3 OPS 
transition and 

G3FD available 
  

  
®@ Go to GPC FRP-6, 

OPS 3 
TRANSITION 
(BOTH MMUs 
FAILED), (DPS)     

  

  

      

  
    

  

          

  

@ MMU 1(2)- OFF, 

then ON       

MMU ves 49 | Retry trans- 
ct ‘VO ERRORMMU [Lon 

2(1)' msg ? ‘vO ERROR MMU NO} so | VO TRANSIENT 

Oo 2(1)' msg ? AND ORIGINAL 
N MMU FAILED, OR 

YES BCE FAILURE 

y q 

51 | ORIGINAL 152 | Cycle pwr of 53 After 34 secs, 
MMU FAILED OR MMU(s) " | retry transaction 
BCE FAILURE 

(014,015:F) Transaction 
successful ?       

YES 

    
154] TRANSIENT 
MMU PROBLEM, 
AND MMU OR 
BCE FAILURE       

Nera]   

Recovery from 
OPS transition fail- 
ure may be possible. 
Y¥ MCC about use of 
DPS SSR-11, SET UP 
FOR OPS 3 OVERLAY 
UPLINK; or use of 
DPS SSR-10, SELECT 
ALTERNATE PASS 
SMW COPY ON MMU 
Ww/0 TPL 

  

DPS/5 2/003 04/27/88 5-16 MAUALL/GEN 
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If: 

  

DPS 

  

SM 
ALERT       

  

MMU 1(2) 

      

MMU OFF 
MMU selected 

for IPL on normals 
transaction 

MMU BUSY 

Nominal Config: 

(014:F) 

MMU 1-ON 

{O15:F) 

MMU 2-ON 

(06) 
IPL SOURCE - OFF 

  

51a] 3] 

5.2¢ 

1 oO 
  

OFF/BUSY 1 — 1 | y¥ status of 
selected MMU 

  

  

SM(GNC,PL 
1 DPS UTILITY 

      

What does 

assigned MMU 
indicate ?       

  [7] 
y     

q 

6 | Selected 

MMU being used 
by transaction on 
another DEU, or 

  gnd ops ? 

> 2 | Original 

5.2b OFF/BUSY MMU 1(2) 

  

NO 
  

transaction an 
OPS transition ?       

    

    

3 | Retry trans- 
action once 
  

Transaction 

  
  

    

      

    
    

NO 

          

YES successful ? 

@ Tho Tvs 
4 | ONE MMU 
MAY HAVE 

FAILED DURING 5 | MM was 
TRANSITION being used 

@ 
7 After 2 minis 8 | IPL SOURCE 

selected MMU SW FAILED TO 
still BUSY ? SELECTED MMU 

YES NO 

    

  
  

Vv 

9 | Cycle pwr of 
© 

  

  

then ON   

10 | After 34 sec, 

      

    

selected MMU PT selected MMU 
tH BUSY ? 

(014,015:F) a 

@ MMU 1(2) - OFF, YES 

  Vv 

NO 

4 | No 

  

Nol ai} Retry 

transaction 
  

Transaction 

successful ?     
YES 

  q 

  
  

112 } MMU FAILED 
OR NOT PWRD, OR 

  

  

MMUs DISCRETE 

    

  

14 Has other 

FAILED BUSY 

  

        

  q 

MMU failed ae 15. | BOTH MMUs 
previously ? FAILED 

NO 

13 TRANSIENT 
MMU PROBLEM       

  

16 Iselect alternate MMU to MF 7 [status of alternate MMU 
  

MMU ASSIGN 

  
SM(GNC,PL) 1 OPS UTILITY 

@GNC- ITEM 1(2) EXEC (*) 
@SM-ITEM 3(4) EXEC (*) 

@PL-ITEM 5(6) EXEC (*) 5 
@ OPS 0-ITEM 7(8) EXEC (*) 

SM(GNC,PL) 1 DPS UTILITY 

  

  Alternate MMU BUSY ?     

YES 

  
{re 

    Ls | 
  

18 | Try trans- 
action on 
alternate MMU       

G) If an OPS XTION 
land GPC fail votes 
land msgs occur, 
then GPCs are in CS 
OPS 0 caused by 
MMU or command- 
ing GPC XMTR fail- 
ure, and alternate 
MMU off/busy or 
selected for IPL. For 
two GPC RS, will get 
off-diagonal CAM 
lights. For three or 
more GPC RS, will 
get I-fail 

@) Health of 
affected MMU can 
be verified by GNC 
OPS XTION (with 
MCC concurrence) 
or SM roll-in request 

GQ) 'f MMU busy 
for > 70 sec inon- 
IPL), or > 2. min (iPL), 

MMU assumed 
failed. For MCC im- 
plemented use of 
MMU, time may be 
considerably longer 

) cyeting pwr 
Causes positioning 
of tape which may 
require up to 34 sec 

G) If G3 OPS 
transition and G3FD 
available, go to OPS 
3 TRANSITION (BOTH 
MMUs FAILED), GPC 
FRP-6. If G3 OPS 
transition and G3FO 
not availabie, con- 
tact MCC before 
performing DPS 
SSR-11, SET UP FOR 
OPS 3 OVERLAY 
UPLINK 

      

DPS/S 2/004 04/22/88 5-17 MAL/ALL/GEN 
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DPS 5.2¢ 

  

Event Timer Fail 

  

  

1} | Test lamps 
  

    

If: 
Event Timer 
Fwa (Aft) 
failure 

Nomina! Config: 

(O15:B) 

cb MNB EVENT 
TIMER FWD - cl 

(014-8) 
cb MNA EVENT 

TIMER AFT - cl 

"| (C2, A6U) 
@ EVENT TIMER 
MODE - TEST 

EVENT TIMER FAIL 

  

  Does '8' appear in all 

digits 7 

  

        

YES 

  y © 

LAMP 
~ P ELEMENT FAILURE 

    

  

| 3_|MTUSYNC 

  SIGNAL FAILURE     

    

@) Event timer 
will continue to 
function on 
internal osc 

  
  

DPS.5 2005 04/22/88 5-18 MAV/ALLU/GEN
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DPS 5.2d TIME MTU 

G) Excessive drift 
of GPC oscillator 

SM iJ ‘ . will cause GPC MY 
ALERT . TIME to be selected 

and loss-of-sync 
| FAULT may occur 

TIME MTU J @) If ‘1/0 ERROR’ 
| (a) has occurred, 

failure caused by 
| 2} onlyone — [YEN 3 | Gpcosc equipment other 

If: GPC reports ‘TIME DRIFT than MTU 

GPC GMT time MTU’ msg ? 

source change G) Electronics on 
NO osc board have 

failed in portion of 

Nominal Config: MTU not covered 

on aTwoemor ves © by auto switch MTU- AUTO FF1(2,3)' msg Lp 5.3] 1.1 | 
{013:A) occurs ? 
cb ESS 18C MTU 
A-cl NO 

(013:C) 
cb Ess 2CA MTU % 
B-c 

s| any‘sce [YY 6 | muttiple [NO 5, 
STRG 1(2,3) MTU’ ‘BCE STRG MTU’ 
msg accompany fault msgs occur 
‘TIME MTU’ fauit simultaneously ? 
msg ? 

YES 
NO 

5.3 

Z | 7 Status of 
MTU 

GNC 2 TIME 

AllGPCs faulted [YES g | mtu OSC 
to lowest ID GPC ? FAILURE 

NO - 

9 | ‘¥' displayed ING 10] TRANSIENT 
opposite MTU BUS NOISE 
ACCUM 1(2,3) ? 

i" 

11 | MTU ACCUM 

1(2,3) FAILURE 

DPS/S.2/006 08/09/88 5-18a MAL/ALLU/GEN 2 
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DPS 

  
@) 

e/MCC on 
selecting the 
alternate 

oscillator 
  

  
Manually select 

alternate 
oscillator 

(06) 
@ OSC - 2(1)     

    
13 | 

  GNC 2 TIME 

© Perform Time 

Sync 
(ITEM 38 EXEC)     

    
CAUTION |   

      

5.2d (Cont) 

  

14 | 2 
  

Actual time sync 
may take up to 2 

minutes to 

perform. Make 

no keyboard 
entries until Time 
Sync completes     

  
  
minutes, did GPCs 
accept any 
accumulator 

    

lO@ 
  

} 

  

    

      

  

[NOL 15] Both MTU 
OSCs FAILED, OR 
MTU PWR 
FAILURE 

  

  

16 | 1s BFS     currently active ? 
17 | BFS remains 

    on internal time 
  

  

      

  

  

    

    
  

  

G) Crew cannot 
tell which 
oscillator is 
currently selected 

G) MTU GMT and 
MET may have 
errors. D&C Timers 
are invalid until 
time is corrected. 
Action will extin- 
guish any Iton 

&C timers and 
reenable MTU sync 
signals 

©)+4+0n any 
remaining 
accumulators does 
not indicate 
problem. As lon 
as GPCs accepte 
some accumulator 
time, time will 
update properly 

@) GPCs will 
remain on internal 
time 

  

@/ MCC to verify NO 
GPCs have 

correct time 

19 Upon BFS CAUTION }— 
activation, per- ceed 

q form BFS oe BFS will lose 
‘ proper time if 

20 | Upon OPS SSR-21 taken to HALT or recovery if 
powered off. if Spacelab, goto proper time is 
lost, time 00(03,09)/CDM 
recovery in BFS is TIMER 02(04), (SL only possible MAL, CDMS, 2.5¢) through BFS 
GMT/MET 

RECOVERY, DPS 
SSR-21 

DPS/5 2006a_ 12/02/88 5-18b MAL/ALUGEN 5 

  

 



194 

  

  

DPS 

  

Msn Timer Fail 

  

5.2e MSN TIMER FAIL 

  

  

    

If: 
MSN Timer Fwd 
(Aft) failure 

Nominal Config: 

(015:8) 
cb MNB MSN 
TIMER AFT - cl 

(014:8) 
cb MNA MSN 
TIMER FWD - cl 

(O16:8) 
cb MNC AUX 
TIMING BUFF - cl 

  

  

  

    
4 | FWO (AFT) 
TIMER FAILURE       

pi ] MSN TIMER S| 2 | Testiamps 
agrees with CRT 03(A4) 
MSN time ? @ MSN TIME sel - 

TEST 
NO @) 
  

  ‘8’ appears in all 
digits 

YES 3 | FAILED 
      

FAULT CIRCUIT     

NO 

    
s.| camp 
ELEMENT   FAILURE     

  

G) For Aft MSN 
Timer, problem may 
be associated with 
Orbiter Timing 
Buffer 

@) MSN Timer 
continues to 
function 

  

DPS/5.2/007 02/05/88 5-20 MAVALL/GEN 
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5.2f CHECKPOINT FAIL 

  

  

    

DPS 

| yt i] "VO ERROR 
$60 CHECKPT FAIL MMU 1(2) fault 

msg also annun- 
ciated? 

if: NO 

MMU OFF 
MMU BUSY dt 1 
MMU selected for 

Pt 3 | ‘OFF/BUSY 
Checksum Error “faul 
V/0 Transient mM (2)' fault 
MMU write failure msg also annun- 
MMU failure ciated? 

NO 

Nominal Confi A @ lominal Config: 
(014:F) 3 | 5 | POSSIBLE 
MMU 1-ON GPCSM 
(O15:F) CHECKPOINT 
MMU 2 -ON SAW PROBLEM 
(06) 
IPL SOURCE - OFF 

¥. 

  

    

  

      
eS 

  
© 

(C2) 
@ SPEC 999 PRO 
  

Roll-in successful ?     NS 5.2a 
  

YES 

5.2b[ 1 | 

    

y 

4 | Cycle pwr of 
selected MMU 
1(2) 
    (014, 015:F) 

@ MMU 1(2)- OFF, 

then ON 
  

  

  

5     
6 | After 34 sec, 
retry SM Check- 
point @ 
  

Checkpoint 2 yO
 

7) MMU 1(2) 
    successful ?   WRITE PROBLE -]   

YES 

  s 
  

's | TRANSIENT 
MMU 1(2) WRITE 
PROBLEM       

  

G) SPEC 999 may 
be blank 

@) MMuUs may be 
used for all other 
transactions. “MCC 
for possible S/W 
dump of SM GPC 

G) Affected 
MMU may be used 
for any tape read 
transaction 
including OPS 
transitions, TFL 
loads, and SM roll-in 
displays 

    

DPS/5.2/008 5/12/88 5-21 MAL/ALL/GEN 

M
D
M
 

5.3 

 



M
D
M
 

5.3 

196 

  

  

  

      

  

  

  

            

  

      

  

  

  

  
  

  

      

DPS 5.3 MDM 

1 fl ‘ . 

Arent > FF(FA) MDM 0 ERROR 

OQ) 1. VO RESET 
'frecovered >> 

VO ERROR if OMS burn, continue post burn 
FF 4 (2,3,4) 2. Ifsimo ‘VO ERR’ msgs for mult MOMs, @) 

(Poss GPC problem): 
G)Q) YMCC/restring asreqd >> G) 

3. If FF: YADI (aff string) 
VO ERROR If ADI ‘OFF’ flag (GPC problem), go to step 9 

FAI (2,34) 4. |GNC1 DPS UTILITY | port mode aff STRG 

If data path fail If recovered >> 
as follows: If alt msg on aff string 
MOM fail (GPC problem), go to step 9 
BCE XMTR fail if any other: 
BE RVR fail 5. Aff MDM- OFF, ON (FF: may cage IMU) G) 

6. I/O RESET 

If recovered > > 
7. If FF: . 

GNC 21 IMU ALIGN | aff IMU - des 

8. Reselect origina! ports 
If recovered: resel IMU if desel_> > 
If not, go to MAL, OPS, 5.3a >> 

SM 9. If time permits restringing (with poss F-T-S), 
ALERT go to MAL, DPS, 5.3a >> 

If not, sel desired FF/FA MDM 

G) @)G) 10. | GNC 1 DPS UTILITY | port mode as reqd 

11. (f FEMDM not chosen: 
T| Of aya | GNC 21 IMU ALIGN | affimu-- des 

B* 

c** 1.2] 
orc BCE STRG X (NO ‘MDM OUTPUT’ MSG) 

WU f IMU: 

ie 2. YOPERISTBY mode 
NSP if OPER, go tostep 4 

* FF MDMs 
** FAMDMs NOTE 

or If >3 min since ‘IMU’ msg 
or occurred (poss undetect IMU 

If all active GNC cage), upon IMU recovery, 
GPC(s) detect /O 
errors caused by: 
MDM fail 
MDM/LRU 
interface fail 
Equipment not 
powered up 
AOTA | MLS 
IMU MTU 
STKR | NSP   

Nominal Config: 
(06) 
MOM FA1,2,3,4-ON 
MOM FF1,2,3,4-ON   

7 att ANG prior to ‘resel if IMU‘ 

If STBY, go to MAL, DPS, 5.3b [1] >> 
f NSP: 

3. /UPLINK sw - ENA 
if MTU: ” 

If mult ‘STRG MTU’ msgs, go to MAL, DPS, 5.2d[7] >> 
4. VO RESET 

If recovered: reselifiMU >> 
If OMS burn, continue post-burn 

5. | GNC 1 DPS UTILITY | port mode aff STRG 

If recovered: reselif IMU >> 
6. Cycle MOM - OFF, ON (FF: may cage IMU) G) 

NOTE 

Cycle FF if A‘ or ‘B’ msg, FA if ’C’ or ‘D’ 
7. VO RESET (DAP) 

\f recovered: reselifIMU >> (s) 
8. Reselect original ports 
tf NSP: 

| ifaos: Ymcc >> G) 
or IfLOS/nocomm: next site config per STD S-BD/KU - 
j BD PNL CONFIG (ORB OPS, COMMANST) > > 
ifimMu: /MCC >> 
If any other, go to MAL, DPS, 5.3b fs] 

  

      

@ GPC outputs to 
MDMs not termina- 
ted as a result of 
fault msgs: 

‘I/O ERROR’ 
"BCE STRG’ 

@) If CAM Its or 
‘GPC’ fault ms 
indicates an F-T-S 
GPC accompanied 
‘MOM OUTPUT’ 
fault msg, situation 
caused by BCE RCVR 
(IOP input data path 
hardware failure). 
Go to MAL 
ops, 5.10.3] 

@ If OMS Preburn 
and time permits, 
attempt data path 
recovery 

G) Mal assumes 
muitiple /O errors 
caused by common 
failure mode. tf non- 
simultaneous ‘VO 
ERROR FF (FA)’ msgs 
occurred prior to 1/0 
RESET then treat 
each fault one ata 
time 

G) MOM pwr 
should not be off > 
1 sec to avoid caging 
IMU (typically, IMUs 
go to standby within 

to 6 sec) 

@) Same MOM/OP 
single-point failure 
can cause both 
“MOM OUTPUT’ and 
“BCE STRG' msgs. 
Annunciation of 
“MDM OUTPUT’ fault! 
msg may be delayed 
up to S sec after ‘BCE 
STRG’ msg caused by 
low monitor rate 
and \/O RESETs. If 
both msgs, go 
MAL, DPS, shaq 

Ignore resulting 
‘I/O ERROR’ msg 
when MOM pwr 
cycled. With pwr 
cycle, RCS RM will 
eselect comm- 

faulted jets until 
data path recovered 

@) Swap NSPs to 
recover OPS RCDRs 
in case failure js NSP       

DPS/S.3001 12/01/88 5-22 MAL/ALL/GEN 5 
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DPS 

  

SM 
ALERT 

O® 
MDM OUTPUT 

FF1(2,3,4) 

O® 
MDM OUTPUT 
’ FA1{2,3,4) 

      

  

    

  

      

If data path fail 
as follows: 
MDM fail 
BCE XMTR fail 
BCE RCVR fail 
IOP fail 

Nominal Config: 
(06) 
MDM FA1,2,3,4-ON 
MOM FF1,2,3,4-ON 

  

  

5.3 MDM 

FF(FA) MOM OUTPUT “ 

1. VO RESET 

lfno ‘MDM OUTPUT’ re-annun >> 
if single ‘MDM OUTPUT’ msg: 

2. | GNC 1 DPS UTILITY | port mode 

lfno'MDOMOUTPUT’ annun >> 

If not recovered: 

3. Goto MAL, 0PS,5.1 [13] 

NOTE 
If dual GNC OPS and ‘MOM OUTPUT’ 
msg(s) annun by: 
Redundant set - failed GPC is 
the one commanding aff strings. 
Single GNC GPC - failed GPC is 
the one annunciating fault msq(s)       

G) GPC outputs to 
MDMs not termina- 
ted as a result of 
fauit msg ‘MDM 
OUTPUT 

GQ) If CAM Its or 
‘GPC’ fault msg 
indicates an F-T-S 
GPC accompanied 
‘MOM OUTPUT’ 
fault msg, sttuation 
caused by BCE RCVR 
{IOP input data path 
hardware failure). 
Go to MA 

Des 5 1CL3] 

    

DPS/5.3,014 05/05/88 5-23 MAL/ALL/GEN 
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DPS 5.3a I/O ERROR 

[1] 

y ©) 
| 1] 10P OR BCE 
XMTR/RCVR 

FAILURE 

2 Following 
steps may result 
ina GPC F-T-S @ 

Failure assess- 
ment to be con- NO 3 | Select 

tinued at this desired PRISEC 

time? ports (FF3 FAT, 
FAD -eqe for 

YES VERNIER RCS) 

G) GNC 1 OPS 
4 | Duai GNC NO 5 | Activate UTILITY 

GPC config ? PT G2FD GPC for © ITEM XX EXEC 
YES current OPS (XX = 15-22) 

  ‘ 

      

  

6 | Reconfig DPS 
  

  

      

@ Perform DUAL 

G2 GPC OPS 

(ORB OPS, DPS) 
except assign ail 

FC strings to 

  

        
    

    

  

        

  

          
  

    

  

  

  

      to good GNC 
GPC (string 1&4, 
2&3) 

@ Perform OPS 
MODE RECALL       

  

GNC 0 GPC MEMORY G2FD GPC 

Affected GPC nol 7 | BCE XMTR 

@ Target for dual F-T-S at OPS DEPENDENT 
GNC OPS except transition ? FAILURE 
assign all FC 
strings to good YES v (a) 
GNC GPC 

@ Perform OPS 3] Freeze-dry 

MODE RECALL GPC with BCE 
Vv XMTR fari 

Affected GPC YES 7 

F-T-S at OPS 9} IOPOR BCE @ Perform SINGLE 

recall 2 G) XMTR/RCVR FAIL- G2 GPC OPS 
URE (ORB OPS, DPS) 

NO { 

iol ecexmTR [5111 Reconfig ops 12 | if imu desel 
DEPENDENT @ Restring with 
FAILURE the affected FC GNC 21 IMU 

string assigned ALIGN       

@/ IMU alignment 
@ ITEM 7(8,9) EXEC         

G) Mult MDM or 
GPC failures 
indicated if ‘VO 
ERROR’ msg 
reoccurs after 
restring with no 
F-T-S at Blocks 

[sJor[6} Ymcc 

@) Goto MDM 
(REF) for summary 
of data lost on non- 
recovered MDM 

G) BCE XMTR/ 
RCVR failures can- 
not be differenti- 
ated from BCE 
XMTR only failures 
in single GNC GPC 
configs. Fatlure 
mode will affect 
DPS config in G3 

@) 6308s 
Geray Ge freeze-ary 
activity until after 
transition back to 
G2 

  

MNCS 20> NALIS IN 5.2374 AAAI SA! | fOPOCRA 
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DPS 

Ls : 

  

5.3a (Cont) 

. 

  

  

13] Same fault NO 14] Multiple 
  

    

  

msg reoccur MDM failures. 
during recovery ¥ MCC if any 
attempt? unexplained msg 

on string during 
YES port moding 

¥(2 Xs If any ‘BCE STRG’ 
  

  

15 | TOTAL MOM 
INPUT FAILURE 

If ‘MDM OUTPUT’ 
during attempt to 
recover ‘VO 

  

  ERROR’ 
  

G)G) if "70 ERROR’ 
  during attempt to       

    

  

16] Pwr off recover ‘MDM 
MDM OUTPUT’ 

(06) 
@ Aff MOM 

FF(FA) - OFF 

  

17 ] Pwr-off RIDF(RJDA) DRIVER and LRUs associated 
with failed MOM 
  

  

  

  

  

  

  

  

                  

(2) oto mom 
(REF) for summary 
of data lost on non- 
recovered MDM 

G) Outputs may 
be good, erroneous 
or non-existent. 
At later time, MCC 
may wish to 
perform MM202 
OMS TVC chk to 
assess MDM’'s 
output capability 

G) If next ELEC, 
ECLS, APU/HYD, 
GNC, RCS, or OPS 
failure causes loss of 
fail-safe capability 
in FCS or RCS, the 
MDM may be 
repowered in 
order to regain any 
remaining output 
capability 

G) \f failed MOM 
is FF1, FF2, or FF3, 
MDM may be candi- 
date for MDM 
CHANGEOUT (FM). 

MCC 

Y MCC 

  

FFA FF2 FF3 FFA regarding power- 
ing off associated 

(014:F) (015:F) (016:F) (016:F) IMU 
@RIDFIB |e RIOF1A |e RIDF28 |e RIDF2A 

DRIVER DRIVER DRIVER DRIVER 

(014:€) (015:E) (016:E) (016:€) 
MNA MNB MNC MNC 
ey RADAR | ey RADAR 

ALTM 1 ALTM 2 
e/MLS 1 | emits 2 | ev MLS 3 
e/ADTA1 |eADTA2 | eV ADTA3 | oY ADTAS 

(O15:€) 

MNB 
@ STAR @ STAR 

TRKR -Z TRKR -Y 

(016:F) (015:F) e/ACCELT jeVACcEL2 | ¢ VACCEL3 | e/ACCEL4 

(07) (07) (07) 
@/ TACAN1 | ey TACAN2 | ev TACAN3 

FAI FA2 FA3 FAG 

(015:F) (016:F) (014:F) (014:F) 
@RIDAIB }@RIDA2B |e RIDA1IA |e RIDA2A 

DRIVER DRIVER DRIVER DRIVER 

(014:A) (015:A) (016:A) (016:A) 
ey RGA 1 ey RGA 2 e/RGA3 | er RGA 4 

Vv 

DPS/5.3/003 11/08/88 5-25 MAL/ALL/GEN 4 

  

 



  

DPS 

ba] 

  

5.3b BCE STRGX 

  

  

  

  

    
  

  

      

  

CONFIG PROBLEM 
  

    
[7 | 
@ GNC 

VO RESET EXEC 
  

e/ MCC for best 
att prior to 
IMU realign     

  

  

  

    

  

  

  

/ DAP (if FF3) 
  

® Monitor IMU 

STBY/OPER 
mode (up to 1 

min) 

  

      

q . 

| Monitor MU 

STBY/OPER mode 
(up to 4 min) 

ves YES | | 
Did ‘*’ toggle to 2_} TRANSIENT 3 

OPER mode IMU OR MOM/ @® GNC 

within 4 min ? IMU SERIAL 1/O RESET EXEC 
INTERFACE 

NO PROBLEM ¢/ MCC for best 
att prior to 

y IMU realign 

4 _| Yim pwr 
(014,015,016:A) 
MNA(B,C) 

@ IMU 1 (2,3)- 

OFF, then ON 

@ Monitor IMU 

STBY/OPER 

mode (up to 1 

min) G) 

—— 
Did ‘*’ toggle to NO rs | Cycle pwr on 
OPER mode > ff 4d MOM 
within 1 min ? affecte 

@ MOM FF 1(2,3) - 

YES OFF, then ON 

5 @ GNC 

IMU PWROR VO RESET EXEC 

@ 
          

    

  

  

        

  

  

      

  

      

      

  

    

  
  

  

    
ports 
  

@ ITEM XX EXEC   (XX = 15,17,19)   
  

  

  

Did‘*‘toggieto [NO] 9 | seisecmom 
OPER mode ports 

within tT min ? 

GNC 1 OPS 
YES UTILITY 

Vv @ ITEM XX EXEC 

9 | TRANSIENT (XX = 16.18.20) 
MOM DISCRETE ®@ Monitor IMU 

OUTPUT CARD STBY/OPER 
FAILURE mode (upto 1 

y min) 

0 | Oid ‘*’ toggle to YES 
1 
SGNC OPER mode pfitl Por 

TEXE within 1 min ? DEPENDENT 
WO RESET EXEC MOM FAILURE 

e/ MCC for best NO 
attpriorto - ‘ y 
IMU realign 

12] IMU IS NON- 13] 
RECOVERABLE e@ GNC 

VO RESET EXEC 

G) @/ MCC for best 
v att prior to 

14| Resel PRI _ IMU realign         

G) If VERNIER RCS 
sel and FF3 pwr 
cycled, DAP will 
downmode to free 
drift at MDM pwr 
cycle. Crew action 
reqd to resel DAP 

@) Following 
MOM port moding, 

if either ‘/O ERROR’ 
or 'MDM OUTPUT’ - 
fault msg occurs, 
mode MDM ports 
back to PRI and 
YMCC 

/Y MCC regard- 
ing powering off 
associated IMU 

  
  

DPS/5.3/004 04/26/88 5-26 MAU/ALL/GEN 
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DPS 

v   

5.3b (Cont) 

  

15 } Mult senal 

  

O® 
  

16] MOM SERIAL   

    

  

VO msgs occur ? YES 

STKR ADTA > 
MTU MLS 
IMU NSP 

NO 

Vv 
  

liz} Type of 
“STRG’ msq{s) 

  

    VO CARD FAILURE 
  

  Vv 

[25] 

  

  

  

  

  

  

  

  

  

  

  

      

          

  
    

  

  

  

      
      

      

              

  
    
  

  

    
  

  

indicated ? 

~ 18 | Cycle LRU 
STKR " | pwr 
ADTA 

MLS (a) @ Cycle cb and/or 

pwr sw as reqd: 
19] MTU/MDM 

MTU " [SERIAL INTERFACE STAR {O6and 
FAILURE TRKR -Z | O14-€ 

STAR | O6 and 
IMU +> TRKR-Y 1 O1S:E 
NSP © /MCC 

ADTAIIOIGE 

@) 24015 

3} 016 
TAC Sil momTACAN 4/016 

21 | MOM TACAN 
> 08 and ARD FAILURE 

CARD tu MLS 11]014:E 

27015 Aand8B 

CandD 31 016 

8 © GNC 
o VO RESET EXEC 

Did ‘STRG' msg 
repeat? NOP 22] TRANSIENT 

" PLRU PWR FAILURE 
YES OR CONFIG 

vy PROBLEM 
Ty 

MOM , 
DISCRETE OR 4] LRU PWROR 

ANALOG INPUT MOM/SERIAL LRU 
CARD FAILURE INTERFACE 

FAILURE 

16 oh] Ee 1.16 | 
25] Pwr off affected LRU(s) 

FFI FF2 FF3 FFA 

(014:€) (O15:€) (O16:E) (016:E) 
MNA MNB MNC MNC 

e/MLS tleYMiS 2} emis 3 
e/ADTA1| eV ADTA 2| eV ADTA 3| @/ ADTAA 

(O15:€) 
MNB 

@ STAR @ STAR 
TRKR -Z TRKR-Y       

©) Gotomom 
(REF) for summary 
of data fost on non- 
recovered MOM 

G) Total seral VO 
card failures may 
result in single or 
multiple ‘BCE STRG’ 
msgs: 

  

  

Card 
Adrs 162. 168 

IMU IMU 

03 |MTU | MTU 
STKR | STKR 

MLS 
11 INSP NSP 

ADTA     
() “BCE STRG AIC)’ 

msgs will always 
|accunin combina- 

tion with ‘BCE STRG 
B(D)’ msg (MDM 
card failure) orin 
combination with 
‘0 ERROR’ msg or 
‘MOM OUTPUT’ msg 
(lOP or total MDM 
fatlure) 

      

OPS/5 3/005 03/29 88 5-27 MAUVALUGEN 
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DPS 

  

    
SM 

ALERT 
  

  

VO ERROR 

  

  

MOM OUTPUT 
PL1(2)       

If: 
IOP Xmtr/Revr 
failure 
PL MOM failure 
IOP failure 
PL MDM port 
failure 

Nominal Config: 

(06) 
MOM PL1(PL2)-ON 

PL1(2) | 

  

5.3 (Cont) 

  

Li.) 

  

PL1(2) MDM VO ERROR 
PL1(2) MDM OUTPUT 

1./PL 1,2 MDM PWR-ON 
2. If mult, simo ‘VO ERR’ or ‘MDM OUTPUT’ msgs on 

PL1 and PL2 (GPC problem), go to PASS SM GPC 
FAIL 5.1 : . 

. SM: VO RESET 
If recovered >> 

. If payload safing reqd, perform PL/DPS RECONFIG 
(PL SYS/SL MAL) 

_ Affected PL MDM - OFF, ON 
. SM: I/O RESET 

If recovered, reinitiate payload operations 
asreqd >> 

if msg repeats: 
If PL2 MSG and no COMM: 

7. Sel best S-8D PM ANT. 

8. Goto MAL, DPS, 5.3¢     

  

Port moding or 
VO RESET EXEC 
causes fault msgs to 
occur for all 
previously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable processes, 
and mission unique 
processes 

Associated GCIL 
Decoder now dis- 
abled. Associated 
recorders will now 
use pni Al sw 
positions 

  

DPS/S.3/006 09/26/88 5-28 MAL/ALL/GEN 3 
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DPS 

  y@)@)   

1 | Mode ports if 

not previously 
modedg; other- 
wise, /MCC 
  

(L11) 
@ SCA ENA - OFF 
  

(L12) 
@ Affected FLEX 

. PWR -OFF 

@ ALT FLEX PWR- 

ON 
  

  

SM 1 DPS 
UTILITY       

@ PORT ASSIGN 
PL 1/2 SEC(PRI) - 
ITEM 24(23) 
EXEC 
  

Any ‘VO ERROR’ or     

5.3¢ I/O ERROR PL1(2) 
MDM OUTPUT PL1(2) 

  

          

    
  

      

        

      

‘MDM OUTPUT’ YES 2 | ‘mpm ouT- [Y6S9 3 | 10P FAILURE 
msg occur ? PUT’ msg occur ? (SINGLE-POINT) 

NO NO 

q 

|4 | PLMDM -s_| Original ‘vo YESH 6_] top xutRv 
PORT DEPENDENT ERROR PL 1(2)’ RCVR FAILURE OR 
FAILURE msg occur for ALTERNATE MDM 

other MDM: ‘VO PORT FAILURES 
ERROR PL 2(1) ? 

NO 

‘ xv) 
      

Lp 5.1] 1.2 | 

  

[7 | 
(L114) 

8 | TOTAL MDM 
INPUT FAILURE   @ If SCA onboard     

and pwrd: 
SCA ENA - SCA Vv     
2(1) 

@ Reinitiate 

payload ops 

11.) Mode back 
to primary ports 
        

  
(L12) 
@ Affected FLEX 
PWR -ON 

@ ALT FLEX PWR - 

OFF 
  

  

SM 1 OPS 
UTILITY 

@ PORT ASSIGN 
PL 1/2 PRI- 
ITEM 23 
EXEC (*) 

            

  

lg | Recovery 

reqd for current 

  

10 | 
®@ Perform SM 
REASSIGNMENT, 
OPS SSR-4 

e/ MCC for SM 
GPC assignment       

  

ops ? 

\"° 

12 | 
@ Mode PL 1/2 

ports as desired 
e/ MCC       

  

[13 |       

meee 

        

@ Port moding 
and I/O RESET EXEC 
causes fault msgs to 
occur for all 
previously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable 
processes, and 
Mission unique 
processes 

@) GPC polling 
switches to 
alternate Sequence 
Control Assembiy 
(SCA) with payload 
bus port moding 

G) MOM outputs 
may still be good. 
MCC will advise if 
MOM should be 
turned off. Refer to 
MDM (REF DATA) 
for summary of 
data 

G) ff PL2 and no 
comm at AOS, sel 
best ant 

  

(L114) @ Reinitiate 

@ If SCA onboard payload ops 

and pwrd: 

SCA ENA-SCA 
1(2) 

DPS/5 3007 05/03/88 5-29 MAUALL/GEN 

  

 



  

  

DPS 

  

SM 
ALERT 

      

Q 
BCE BYPSCA  -F> 

  

    

5.3d BCEBYPSCA 

  

pt | ‘VO ERROR’ , 

    
  

or ‘MDM OUT- 
PUT PL1{(2)' msgs 
also annun- 

ciated ? YS 5.3 | 1.3 

NO 

  
    

2 | SCA VO INIT 
  

  

      

  

          

  

  

  

        

          
  

  

  

              

          

    
  

  

  

      

          

G) Assumes crew 
knows which SCAs 
are active and is 
able to monitor 
SCA/PAM status via 
appropriate spec/ 
disp. /O RESET 
EXEC or port mod- 
ing causes ‘BCE BYP 
SCA’ fault msg to 
occur for SCAs 
which are not pwrd 

  

if SM GPC detects: Q@) 
SCA failure SM XXXX Port moding or 
IOP failure XXX CNTL VO RESET EXEC 
BCE XMTR/RCVR causes fault msg(s) 
failure © VOINIT- to occur for all 

previously bypassed 
{TEM 1 EXEC LRUs, BTUs, mission 

[Fautr | selectable process- 
FAULT . eo | FAULT | es, and mission tan Config: unique processes. 

SCA PWR-ON ‘BCE BYP SCA’ NOP 3 | TRANSIENT GPC polling . 
> switcnes fo aiter- cA ENA - SCA 1(2) msg reoccur ERROR nate SCA with 

PRIEPL PWR MNC - YES payload bus port 
ON moding. Crew must 

manually enable 
Fi Deploy 3 er SCA per SCA 

eploy -3 min WAP procedure 
Term seq active ? YES 5 Abort deploy 

®@ Goto 

NO DEPLOY ABORT 
(PL DPY) 

6 | SCA SWAP 
@ |f payload buses 

not previously 
moded, SCA 
swap; other- 

wise, / MCC 

®@ Perform SCA 
SWAP (PL OPY) 

SCA clock count- YES Z j SCA 1(2) 

ing ? PT FAILURE 

NO 

v 

8 | BOTH SCAs 
INDICATE ERROR 
FAILURE 

YQ) 
9 | Abort deploy >| 10 | Select alter- 
@ Perform nate LRUs 

DEPLOY ABORT 
(PL OPY) \f FLEX PAIR 

onboard and 

pwrd: 

(L12) 
@ ALT FLEX MOM 

PWR -ON 

DPS/5 3/008 05/03/88 5-30 MAL/ALL/GEN 
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DPS 

  

SM 
ALERT 

      

  

VO ERROR 
FLEX a 

      

If: 
MDM FLEX failure 
IOP failure 
1OP Xmtr/Reve 
failure 

Pallet electrical 
failure 

Nominal Config: 
(L12) 
MDM FLEX - ON 

or 

MDM FLEX 1(2)- ON 
MDM FLEX 2(1) - 
OFF 

5.3e 

  

1] ‘vo ERROR’ 
or ‘MDM OUTPUT 
PL1(2)’ msg also 
annunciated ? 

YE 

      
NO 

G)   

  reset 

  

Tr 

FAULT 

@ SM WO RESET 

EXEC 

/O ERROR FLEX 

and 5.3[ 1.3 | 

  

      

  ‘   

4 | If payload 
safing actions 
reqd, perform 
PL/DPS RECONFIG 
(PL SYS/SL MAL)       

1 © 
5 | cycle mom 
pwr 

  

  

(L12) 
@ MDM FLEX - 

OFF, then ON 

@ SM I/O RESET 
EXEC 

‘VO ERROR FLEX’ |NQ} 3 | TRANSIENT 
msg reoccur ? ERROR 

YES 

  

  

  

  

  

    
ET 

®@ Reinitiate     payload ops 
  

  
      

     

  

(Li2) 
@ Affected FLEX 
PWR - OFF 

@ Alt FLEX PWR - 

ON 
  

(L12) 
@ SCA ENA - OFF 
  

  

SM1 DPS 
UTILITY 

@ PORT ASSIGN 
STRING PL 1/2 
SEC(PRI) - ITEM 

      

        

  

      

‘VOERROR FLEX’ [YO 6] thisriex |NQU7 | rrexmom 
msg reoccur ? MDM part ofa FAILURE OR PAL- 

NO FLEX pair ? LET ELECTRICAL 
FAILURE 

y 

'3_| TRANSIENT 
MOM FAILURE Mode Ports if 

payload buses not 
previously mod- 
ed; otherwise, 

4 YMCC 

  

@ Port moding 
and VO RESET EXEC 
causes fault msgs to 
occur for all pre- 
viously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable process- 
es, and mission 
unique processes 

@) GPC polling 
switches to alter- 
nate Sequence 
Control Assembly 
(SCA). Crew must 
manually enable 
other SCA 

  

24(23) EXEC (*) 

"WO ERROR FLEX’ [YE 
msg reoccur ? 

NO 
q 
1 

DPS/5.3/009 09/26/88 5-31 MAL/ALLU/GEN 3 
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DPS 5.3e (Cont) 

  

i | MDM FLEX 
FAILURE 
  

    
3] If SCA on- 

board and pwrd 
  

(t12) 
@ SCAENA- SCA 

2(1)       

  | gs] 

     
          

BOTH FLEX 
MOMs FAILED OR 
PALLET ELECTRI- 
CAL PWR FAILURE 

@)     
14 | Mode back 

to primary pay- 
load bus ports 
  

  

SM1 DPS 
UTILITY 

      

@ PORT ASSIGN 

STRING PL 1/2 
SEC(PRI) - ITEM     23 EXEC (*) 
  

  

fis} If SCA on- 
board and pwrd 
  

(12) 
@ SCAENA- SCA 

1(2) 

@ Reinitiate pay- 

load ops 

  

  

      

G) Port modin 
and I/O RESET EXEC 
causes fault msgs to 
occur for all pre- 
viously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable pro- 
cesses, and mission 
unique processes 

Q)evc polling 
switches to alter- 
nate Sequence 
Control Assembly 
(SCA). Crew must 
manually enable 
other SCA 

    
  

OPS/5.3/010 09/26/88 5-32 MAUALUGEN 3 
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DPS 
  

SM 
ALERT 

      

  

BCEBSYPFLEX PO 

      

if: 
MOM FLEX Card 
failure 
MDMALRU FLEX 
interface failure 

10P failure 
1OP Xmtr/Rever 
failure 

Nominal Config: 
(L12) 
MDM FLEX - ON 

or 

MDM FLEX 1(2)-ON 
MOM FLEX 2(1) - 
OFF 

  

1_| ‘vo ERROR’ 
or ‘MDM OUT 
PUT PL1(2)' msg 
also annun- 
ciated ?   

YE 

    
NO 

@)     
| 2] 

®@ SM I/O RESET 
EXEC 

5.3f BCE BYP FLEX 

> 5.3[ 1.3 | 

  

“BCE BYP FLEX’ 
msg reoccur ? 

3_| TRANSIENT 
  

ERROR 
      

YES 

y     
4 | If payload 
safing actions 
reqd, perform 
PL/DOPS RECONFIG 

(PL SYS/SL MAL)       

  G) 
  

y 

5 Cycle MOM 
pwr 
  

(L12) 
@ MOM FLEX 

PWR - OFF, then 

ON 
  

@ SM I/O RESET 
EXEC 
  

        

      

    

      

  

  

        

        SM1 DPS UTILITY 

@ PORT ASSIGN STRING PL 1/2 
SEC(PRI) - ITEM 24(23) EXEC (*) 

‘pcepypriex’ {YES 6] clexpair [NOV 7 | mom Flex 
msg reoccur ? onboard ? INPUT CARD 

FAILURE 

. "__O@ 
8} TRANSIENT 9} Mode PL Bus ports for 
INPUT CARD selection of alt FLEX MOM tf 

ERROR ports not previously moded; 
otherwise, Y MCC 

(L12) 
\ @ Affected FLEX PWR - OFF 

10] @ Alt FLEX PWR-ON 

© Reinitiate @ SCA ENA - OFF 
payload ops 

    "BCE BYP FLEX’ msg reoccur ?     

NO Yes   

G) Port moding or 
1/0 RESET EXEC 
causes fault msgs to 
occur for all pre- 
viousl bypassed 
LRU(s), BTU(s), Pay- 
load Signal Pro- 
cessor, mission 
selectable pro- 
cesses, and mission 
unique processes 

@) GPC polling 
switches to alter- 
nate Sequence 
Control Assembly 
(SCA). Crew must 
manually enable 
alternate SCA 

  

DPS/S.3/011 09/26/88 5-33 MAL/ALUGEN 3 
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DPS 5.3f (Cont) 

MDM FLEX 12] MOM/LRU 
1(2) INPUT FLEX INTERFACE 

FAILURE CARD(S) FAILURE 
  

    
13] if sca on- 
board and pwrd 
  

(L12) 
@ SCA ENA - SCA 

  2(1)     

  
  

14] Mode back 

to primary PL Bus 
ports 

Lae 
  

(L12) 
@ Alt FLEX PWR - 
ON 

@ Affected FLEX 
PWR -ON 
    

SM1 DPS 
UTILITY 

@ PORT ASSIGN 
STRING PL 1/2 
PRI - ITEM 23 
EXEC 

      

      

: 
  

15.) If SCA on- 
board and pwrd 
  

(t12) 
@ SCA ENA-SCA 

  

  

1(2) 

16 | 
® Reinitiate pay- 

load ops       

  

G) Port moding or 
VO RESET EXEC 
causes fault msgs to 
occur for all pre- 
viously bypassed 
LRU(s), BTU(s), Pay- 
load Signal Pro- 
cessor, mission 
selectable process- 
es, and mission 
unique processes 

Q) GPC polling 
switches to alter- 
nate Sequence 
Control Assembly 
(SCA). Crew must 
manually enable 
alternate SCA 

    

DPS/5.3/012 09/26/88 5-34 MAU/ALUGEN 3 
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DPS 

  

SM 
ALERT 

      

  

BCE BYP PL1(2) 4 

      

if: 
PL MOM Card 
failure 

1OP failure 
tOP XMTR/RCVR 
failure 

Nominal Config: 

(06) 
MDM PL1,2-ON 

  

  

4_| ‘vo ERROR’ 
or ‘MDM OUT- 
PUT PL1(2)' msg 
also annun- 

  

  

ciated ? 

“@ 
  

4 

| 3] 

YE 
> 5.3[ 1.3 | 

5.3g BCE BYP PL1(2) 

  

      
© SMI/O RESET 

EXEC 

‘BCE BYP PL1(2)’ [NOE 4 | TRANSIENT 
msg reoccur ? ERROR 

      

YES 

y @®     
is | If reqd 

@ Perform PL/DPS 
RECONFIG (PL 
SYSAL MAL) 

  

      

¥OW     
Fa Cycle MOM 

Pwr 
  

(06) 
@ MDM PL1(2) - 

OFF, then ON 
  

@ SM W/O RESET 
EXEC 
  

“BCE BYP PL1(2)’ 
msg reoccur ? 
  

NO 

  y 

=< 

O® 

Mode back 
to primary ports 
  

{L12) 
@ Affected FLEX 
PWR -ON 

@ Alt FLEX PWR - 

ON 

SM1 DPS 
UTILITY 

@ PORT ASSIGN 
STRING PL 1/2 
PRI - ITEM 23 
EXEC 

  

      

      

[a] 
y Vv     

  16 | ifSCAon- 

board and pwrd 
  

(L12) 
@ SCA ENA-SCA 

2(1)       

    

ri Mode Ports if 
payload buses not 
previously mod- 

ed; otherwise, 
/MCC 

  

10 | TRANSIENT 
PL1(2) INPUT 
CARD ERROR     

    
Lis] 
@ Reinitiate pay- 

load ops 
If spacelab: 
© Perform 

REINITIATE PL 

OPS (SL MAL, 
CDMS SSR-10) 

® Goto PLOPS       

(L12) 
@ SCA ENA - OFF 
  

(L12) 
@ Affected FLEX 
PWR - OFF 

@ Alt FLEX PWR - 
ON 
  

  

SM1 OPS 
UTILITY 

@ PORT ASSIGN 
STRING PL 1/2 
SEC(PRI) - ITEM 
24(23) EXEC (*) 

      

  

Any ‘BCE BYP 

PL1(2)’ msg 
reoccur ?   

@ Reinitiate pay- 

load ops 
If spacelab: 
® Perform 

REINITIATE PL 

OPS (SL MAL, 
CDMS SSR-10) 

@ Goto PL OPS       

  

:     
NO 

  

12 } PL1(2) MOM 
INPUT CARD 
FAILURE       

  

y 

113] PORT DE- 
PENDENT PL1(2) 
FAILURE       

a   

@) port modin 
and V/O RESET EXEC 
causes fault msgs to 
occur for all 
previously bypassed 
LRU(s), BTU(s), 
Payload Signal 
Processor, mission 
selectable 
processes, and 
mission unique 
processes 

@) GPC polling 
switches to alter- 
nate Sequence 
Control Assembly 
(SCA). Crew must 
manually enable 
other SCA 

G) Terminates 
ORB to SL serial 
data interface in 
orderly manner 

G) Associated 
GCIL Decoder now 
disabled. Associate 
recorders will now 
use pnl Al sw 
positions 

    

DPS/5.3013 12/01/88 5-35 MAL/ALL/GEN 5 
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DPS 5.4 

  

Dual 
Commanders 
on CRT 1(2,3) 

  

MCDS 

£ ©) 
  

Lp 

    

If: 
Procedural error 
BFC CRT SEL 
discrete failure 
GPC hdw or shw 
error 

  

  

DUAL CRT COMMANDERS (1)(2) 
1. 

2. 

3. 

If aff CRT assigned to BFS via BFC sw: 
BFC CRT DISP - OFF, then go to step 3 

BFC CRT DISP - ON 
SEL - aff CRT 

If reqd to clean up display: 
Aff CRT PWR - OFF,ON 

  

BFC CRT SEL 
DSCRT FAIL AT 
GPC IOP, GPC 
HDW OR SAV 
ERROR OR 
PROCEDURAL 
ERROR 
  

(2) CAUTION |__   
  

    
  

  

Dual command- 
ers can cause 

      

  
  

redundant set 
: fail-to-sync. 

Nominal Config: ‘VO ERROR CRT 
~ 1(C2) 1(2,3,4)' msg 

CRT1,2 PWR - may be annun- 
ON(OFF) ciated for this 

CRT 3 PWR - OFF problem 
(R12t) 
CRT 4- ON(OFF) 
(For CRTs 1,2,4: 
two of three will 
remain ON as reqd) 

DPS/5.4/001 05/05/88 5-36 MAUV/ALL/GEN 
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DPS 

  

SM 
ALERT       

  

VO ERROR 

5.4a 

5.4e 

5.4f 

1/0 ERROR CRT 1(2,3,4) 

  

»!| 1 CRT unread- 
  

CRT 1(2,3,4) 
    
  

If: 
Checksum 
miscom pare 

GPC BCE 6(7,8,9) 
Reve failure 

GPC BCE 6(7,8,9) 
Xmtr failure 

CRT 1(2,3.4) Reve 
failure 

CRT 1(2,3,.4) Xmtr 

failure 
CRT 1(2,3,4) pwr 

loss 
DEU S/W or HOW 
failure 

Unintentional 
DEU load 

DEU load sw 
failure 

Nominal Config: 
(C2) 
CRT1,2 PWR- 
ON/OFF 

CRT3 PWR - OFF 
(R12L) 
CRT4 PWR - 
ON(OFF) 

(For CRTs 1.2,4 two 

of three will 
remain ON as 
reqd) 

    

" | able or totally 

    
  

      
  

  

  

YES Est 2] crt 1(2,3,4) 
PWR LOSS, DEU 

      

  

  

      

®@   
  

q 

|7_] Big 'x’ and 
"POLL FAIL’ msg 
on CRT screen ?     
  

NO 

  © 

  

blank (i.e.,no SMW OR HDW 
Time Fields, SPL FAIL, UNINTEN- 

etc.) ? TIONAL DEU 
LOAD, OR DEU 

NO LOAD sw FAILURE 

CT oeu toa Y§ 4 }‘DeuLoap’ [YES 5 a [4] 
msg on CRT? , 

NO 

v 

Ts | petecting YES| 6 | Yap field 
GPC a PASS GNC in msg line 
GPC and currently 
more than one How many re- 
GNC GPC? dundant set GPCs 

detected error: 
NO   

ALL 
    ONE   
  

  y @ 

(C2,R12L) 
@ CRT1(2,3,4) 
PWR - OFF, then 
ON (repeat if 

read) 
  

if failure does not 
clear, oY MCC. 

DEU IPL may be 
reqd     
  

  

8 | GPC fail-to- 

sync?   
9_| GPc ace 

  

  RCVR FAILURE 
    

  

NO 

(©)     

      

      
  

  

        

G) If failure does 
not clear, any SPEC 
or ROLL IN DISP 
called on the CRT 
will remain counted 
against 2 SPEC/ROLL 
IN DISP LIMIT. SPEC/ 

ROLL IN DISP can be 
released via an OPS 
transition 

@) Both big ‘x’ 
and ‘POLL FAIL’ msg 
appear for complete 
data path failure. 
Appearance of only 
one msg indicates 
either GPC or DEU 
internal SW or 
HOW error has 
occurred. Contact 
MCC 

G) crc will fail- 
to-sync after two 
consecutive non. 

universal /O errors 

G) This sequence 
initiates kybd msg 
with known sesuits 
in order to ¥ GPC/ 
DEU interface 

G) Any kybd entry 
just prior to I/O 
ERROR CRT 1(2,3,4)' 
msg may have 
to be reentered 

  
  

J 

fio] cattupFauit | [11] TRANSIENT S.ia 
display on GPC BCE RCVR 
affected CRT FAILURE 

OQ 
Fault display Ma 12] TRANSIENT 
appear? ERROR (ANY OF 

THE FOLLOW- 
NO ING): CHECKSUM 

J MISCOMPARE, 
13 GPC BCE RCVR, 

GPC BCE XMIT, 
CRT RCVR, CRT 
XMIT 

DPS/5 4002 04/25 38 5-37 MAL/ALL/GEN 

 



  

    
1143.1 Reassign CRT 
‘Sec another GPC in 

darent MF or 
CArom tra BFS 

(C2/R12,C3) 
¢ Seiact desired 

vied FUNC 

iw (i regad) GAC 
CAT KE MES 

i or 
pe BC CRT DSP - 

    

  

i 
if 
of 
“4 
“4 
fh 
it Ba 

  

suena 

‘ : WG ERROR’ msg 
bonpumerigp ? Occur 

my
 

un
   

  

NO 

1 @     
iLI4E Cellue 

1] SAULT dispiey on 
effected CRT 

5.4a (Cont) 

OQ 
  

of as} crt 1(2,3,4) 
XMTR FAILURE     
  

  CAUTION }—     

  

  

      

GPC will fail-to- 

[16] 
(C2,R12L) 
@ CRT1(2,3,4) 
PWR - OFF: then 

ON (repeat if 
reqd) ‘ 
  

Test after each 

      

DEFECT 
IN 

' ORIGINAL 

DES woe OG, 

      

G) if failure does 
not clear, any SPEC 
or ROLL IN DISP 
called on the CRT 
will remain counted 
against 2 SPEC/ROLL 
IN DISP LIMIT. SPEC/ 
ROLLIN DISP can be 
released via an OPS 
transition 

This sequence 
initiates kybd msg 
with known yes ults 
in order to ¥ GPC/ 
DEU interface 

GPC/CRT key 
input must be made 
on kybod with active 
GPC tnterface. 
Always use PAS> 
kybd to avord dual 
commanders. It 
assigning CRT to/ 
from BFS, always 
deassign CRT first. 
Note that BFC CRT 
DISPLAY/SELECT sw 
will override any 
GPC/CRT kybd entry 

    

sync if itis assigned pwr cycle: 
to multiple @ XMTRFAIL 
GPC redundant 
set with the FAULT | | 
affected CRT also : 
assigned to the @ RCVRFAIL~ . 

redundant set. ¥ for big "x 
¥ MCC for reqd and ‘POLL FAIL’ 
recontig (wait 3 sec) 

lf failure does not 
clear, /MCC 

5-38 MAUALL/GEN 
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DPS 5.4a (Cont) 

    

O® 
  

appear on CRT 

    screen ? 
  

NO 

  

18 | Big‘X’'and YES 
“POLL FAIL’ msg —> 

19 | Reassign CRT 
to another GPC in 

different MAJ 
FUNC or to/from 
the BFS 
  

(C2/R12U,C3) 

@ Select desired 
MAJ FUNC 

@ GPC/CRT XX 

EXEC (if reqd) 
or 

@ BFC CRT DISP - 

ON(OFF) 

@ BFCCRTSEL- 
142(2+3,3+1) 
  

"VO ERROR’ msg YES 
  

reoccur ? 
  

NO 

    
| 20 | Callup 
FAULT display on 

affected CRT 
  

  

Fault display 21] CRT 1(2,3,4) 
  

appear ?       
RCVR FAILURE     

YES 

yO)     
® 

22 | Callup 
FAULT display on 

affected CRT 

FAULT | 

  

23 | INITIAL 
COMMANDING 
GPC BCE XMTR 
FAILURE 
    © 
  

appear ?     Fault display ND 24} CRT 1(2,3,4) 
XMTR FAILURE         

YES 

yr ©     
26. | TRANSIENT 
ERROR (ANY OF 
THE FOLILOW- 

ING): CHECKSUM 
MISCOMPARE, 
GPC BCE XMIT, 
CRT RCVR, CRT 
XMIT     

  

(C2, R12L) 
@CRT1(2,3,4) 
PWR - OFF, then 

ON (repeat if 
reqd) 
  

Test after each 

pwr cycle: 
@ XMTR FAIL 

@ RCVR FAIL - 
¥ for big ‘X’ and 
"POLL FAIL’ 

(wait 3 sec) 
    if failure does not 

clear, (MCC   
    

G) Hf failure does 
not clear, any SPEC 
or ROLLIN DISP 
called on the CRT 
will remain counted 
against 2 SPEC/ROLL 
IN DISP LIMIT. SPEC/ 
ROLL IN DISP can be 
released via an OPS 
transition 

Both big ‘x’ 
and ‘POLL FAIL’ msg 
appear for complete 
data path failure. 
Appearance of only 
one msg indicates 
either GPC or DEU 
internal SAW or 
HOWR error has 
occurred. Contact 
McC 

4} This sequence 
imtiates kybd msg 
with known yesults 
tn order to ¥ GPC/ 
DEU interface 

Any kybd entry 
just prior to ‘V/O 
ERROR CRT 1(2,3,4)’ 
msg may have to be 
reentered 

6 _/ GPC/CRT key 
input must be made 
on kybd with active 
GPC interface. 
Always use PASS 
kybd to avoid dual 
commanders. If 
assigning CRT to/ 
fram BFS, always 
deassign CRT first. 
Note that BFC CRT 
DISPLAY/SELECT sw 
will override any 
GPC/CRT kybd entry 

Reassignment 
to another redun- 
dant set GPC may 
result in fatl-to-sync 
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DPS 
  

SM 
ALERT 

© 
CRT BITE 

      

  

5.4b CRT BITE 1(2,3,4) 

  

ai) | CRT screen >   1(2,3,4) 

      

\f: 
Kybd Adapter A 
failure 

Kybd Adapter B 
ailure 

DEU memory 
parity error 

DEU CPU seif- 
test failure 

DEU pwr transient 
(BFS annunciated 
only) 

Keycode compare 
failure 

DEU CPU SAW 
failure 

Nominal Config: 

(C2) 
CRT1,2 PWR-ON 
(OFF) 
CRT3PWR - OFF 
(R12) 
CRT4 PWR -ON 

(OFF) 
(For CRTs 1,2,4 

two out of three 
will remain ON 

as reqd) 

    

unreadable or 
totally blank (1.e., 

no Time Fields 

SPL, etc.) ?     
  

NO 

  

vss 2 | 
(C2,R12) 
@ CRT1(2,3,4) 

PWR - OFF, then 
ON )repeat if 

reqd) 
  

  

After ~ 30 sec, Tim 
3] DeucPU 

  

Field appears 

(upper RH corner) 
?       

Yes 

  
  

ad 
(C2) 

on affected CRT 
@ Cali up OTP BITE status display 

  

@ ITEM B EXEC 
  

OTP display appears ?   
  

SELF-TEST FAIL, 
DEU MEMORY 
PARITY ERROR, 
OR DEU CPU SAW 
FAILURE       

      

  
  

  

NO 

q 

6 | Problem on YES 2] Select aiter- 
CRT 3 ? nate kybd to call 

up OTP BITE 
NO status display 
  

  

@)     
@ /MCC. DEU IPL 

may be reqd       

      
    

Lg 9 | (2,12) 
@ CRT1(2,3,4) 

PWR - OFF, then 

ON (repeat if 
reqd) 
  

@ Attempt to call 

up OTP BITE 
status display 
after each pwr 

  

      

(C2) 
@ L(R) CRTSEL-3 

@ ITEM B EXEC 

OTP display YES 8 | Reselect 
appears ? initial kybd for 

further testing 
NO .   

(C2) 
@ R(L) CRT SEL - 3       

  

MEMORY PARITY 

ERROR, DEU CPU 
SELF-TEST FAIL, 
OR DEU CPU SAV 

FAILURE       

  

cycle 

@ ITEM B EXEC 

OTP display St 12 | 
appears ? 12 | 

i" 

10| KYBD po 11 | 

ADAPTER A(B) @ MCC. DEU IPL 
FAIL, DEU may be reqd       

@ "POLL FAIL’ msg 
should appear on 
affected PASS CRT. 
BFS does not inhibit 
polling for BITE 
errors 

User cannot 
RESUME CRT display. 
Any SPEC or ROLLIN 
DISP called on CRT 
will remain counted 
against 2 SPEC/2 
ROLLIN DISP limit. 
SPEC/ROLL IN DISP 
can be released via 
an OPS transition 
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DPS 5.4b (Cont) 

  

12] BITE words LYES 
  

8200 8000 0000 
(nom pattern) ?       

NO 

  Q® 
  

3B | Note BITE error 
  

HDW word 2 (middle word): 
8100 - CPU S/W fail 
8080 - Kybd Adapter A fail 
8040 - Kybd Adapter 8 fail 

SAW Word (right word): 
2000 - Deu pwr transient 

(BFS annunciated 
only) 

0100 - DEU memory parity 
error 

0102 - Keycode compare fail 
0002 - DEU CPU self-test 

fail       

    
14 | Reinitialize 
DEU and clear 

BITE words 
  

@ ITEM A EXEC 
@ ITEMC EXEC 
  

Words reset to YES 

v 
15 | TRANSIENT 

    
  

8200 8000 0000 
(nom pattern) ?     

NO 

  

16 | BITE FAILURE 
AS NOTED       

    
17 | 
(C2,R12) 

@ CRT1(2,3,4) PWR - OFF, 

then ON (repeat if reqd) 
  

@ Attempt to clear BITE words 
after each pwr cycle 
  

@ iITEMCEXEC 
  

Words reset to 8200 8000 0000 
(nom pattern) ?   Yes 

BITE 
        5 

CAUTION 

  

    

        

    
    
    
      

      

If error Kybd 

Adapter A(B) fail 

or Keycode com- 
pare fail, failure 
may be associated 
with specific key 
input. YMCC if 
error recurs 

  v 
18] Deselect OTP 
  

        NO 

  

BITE status display 
  

@ ITEM AEXEC 
@ ITEM E EXEC         

G) Listed status 
words for single 
failures only. 
Multiple failures 
summed. For 
multiple failures, 
record BITE words 
and continue 

G) Probability 
exists for getting 
memory parity error 
when MF sw for 
affected CRT is 
moved from one 
position to another 
{i.e., GNC to SM) 
(SMS D023) 
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DPS 5.4b (Cont) 

y 

ag]crt3with — |Y§S 20] selectaiter- 
Kybd Adapter nate kybd to clear 

A(B) fail BITE BITE words 
error ? 

(C2) 
NO @ L(R) CRT SEL - 

3 

@ ITEMC EXEC 

NO Words reset to 
  

  (2) 

8200 8000 0000       

{nom pattern) ? 

YES 

  

aa 
y_ G)     

Pal Restart 
polling for PASS 

CRT (BFS does not 
inhibit polling for 

BITE errors) 
  

(C3,C2/R12) 
© Select desired 

MAJ FUNC 
@ GPC/CRT XX 

EXEC       

  (6)   

22] (C2) Deselect 
OTP BITE status 
display 

y_ ©) 
23] CRT func- 
tronal with pre-     sent kybd only 

  

@ ITEME EXEC 
  

      

    
        

24 | Reset BITE 
flags on CRT if 
reqd 
  

@ Manually twist 

flag cw to stop, 

      

@) User cannot 
RESUME CRT display. 
Any SPEC or ROLL IN 
DISP called on CRT 
will remain counted 
against 2 SPEC/2 
ROLL IN DISP limit. 
SPEC/ROLL IN DISP 
can be releasd via 
an OPS transition 

@) GPC/CRT key 
input must be made 
on kybd with active 
GPC interface. 
Always use PASS 
kybd to avoid dual 
commanders. If 
assigning CRT to/ 
from BFS, deassign 
CRT first. Note that 
BFC CRT DISPLAY/ 
SELECT sw will 
override any GPC’ 
CRT kybd entry 

G) DEU flag 
tripped for CPU SAV 
fail, DEU memory 
Parity error, or Kybd 
Adapter A/B fail 
errors. Continue CRT 
use 

      

@/MCC. DEU IPL y then ccw to 

may be reqd 25 | (C2! Deselect stop 
OTP BITE status 
display 

@ ITEM A EXEC 
@ ITEM E EXEC 
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DPS 

@) 
DEU 1(2,3,4) or 

  

Flag Tripped 

    
  

If: 
Appropriate DEU 

BITE bit set 
Appropriate DU 
BITE bit set 
DEU/OU fla 
mechanica 
failure 
DEU pwr supply 
error 

  

5.4¢ DEU OR DU FLAG TRIPPED 

  

DU 1(2,3,4) 7 eet 
| ‘crTeitet. 

(2,3,4)' msq being 
annunciated for 

this CRT ?     LvES 5.4b| 1 | 
  

NO 

    
2 | Reset DEU or 

DU flag 
  

@ Manually twist 
flag cw to stop, 
then ccw to 
stop @) 

  

  

Flag reset ? 
YESH 3 | TRANSIENT 

PT DEU OR DU BITE 
  

NO 

  

REGISTER BIT SET       

  

La | 

  

      

  

  

    
  

  

  

  

    

    
  

  

G) Untripped 
flags all black; trip- 
ped flags are black 
and white. Flags 
may be inadvert- 
ently tripped during 
IPL, SASTP, or pwr 
transient. All DU 
errors except 
temperature status 
require arming by 
SASTP before being 
able to drive DU flag 

@) Continue CRT 
use 

G) Cycling pwr 
may result in ‘I/O 
ERROR CRT 1(2,3,4) 
msq 

  

(C2) 
® Callup OTP 

BITE status 
display on * 

aff CRT 

@ ITEM B EXEC Q) G) 

BITE words YESTs | 6_| (C2) 5 | DEU/DU {C2} Deselect 

8200 8000 0000 ” TELAG MECHAN- OTP BITE status 

(nom pattern) ? ICAL FAILURE, display 
PHOSPHOR PRO- 

Ni ° TECT CIRCUITRY @ ITEM E EXEC 
ACTIVE (DU 

B FLAG), OR DEU (C2,R12) 
7 PWR SUPPLY © CRT1(2,3,4) 

ERROR (DEU PWR - OFF, then 

FLAG) ON (repeat if 
reqd) 

@ Attempt to 
reset flags 

@ /MCC for 
further analysis 
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DPS 5.4c (Cont) 

  

    @ 

FLAG 
TRIPPED 

     
      7 | Note which BITE bit error set 

BITE 
WORDS 

HEX 
CODE 

    

   

  

   
    

   
     

   

  

FAILURE 

         
   

   
   

    

   
BITE STATUS WORD 1 (left word) 

  

     

       
   

orm 

   
    

Ana 

Ana 

i 

    
   

  

non-z 

| 

ila 

         
test fail TP 

     

    

  

Symboi generator refresh error 

BITE STATUS WORD 2 (middle word) 

      

status 

      

   

  

    

   
   
   
   

  

fi 
  

U 

MIA 

MIA 

MiAm 

    

    

    

DU power supply error 

    

    

Problem DU 
temperature 
status 
(BSW 2 = 8200) ? 

NO 

    @ ITEME EXEC 

    

     @ Resume specs on affected CRT, pwr unit 
OFF, and YX MCC      

   
   

        

  

(€2,R12) 

© CRT1(2,3,4) PWR - OFF, then ON (repeat 
it reqd) 

  

    
   

  

TRANSIENT 
NONCRITICAL 
BITE AS NOTED 

BITE words 8200 8000 0000 ? 

NO 

   
     

    
   

  

    

2 

(C2)Deselect 
OTP BITE status 

display 

  

   

    
   

    

  

    
      

    

2 

(C2) Deselect 
OTP BITE status 

display 

   
   

  

NONCRITICAL 
BITE AS NOTED 

    

     
      

  

    

@ ITEM E EXEC 
@ /MCC for 

further analysis       

  

@ ITEM E EXEC 
@ Reset DEU(DU) 

flag 

@ Manually twist 
flag cw to stop, 
then ccw to 
stop 

        

    

  

         

@) Continue CRT 
use 

G) Cycling pwr 
may result in ‘I/O 
ERROR CRT 1(2,3,4)' 
msg 

G) Listed status 
words for single 
failures only. 
Muitiple failures 
summed. For 
muitiple failures, 
record BITE words 
and continue 

G) Unit is force air- 
cooled via cabin 
fans. User should 

proper cabin 
fan ops 
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DPS 

  

Abnormal SPL 

5.4d ABNORMAL SPL RESPONSE 
FROM KYBD INPUT 

  

  Response From 
Keyboard Input       

If: 
Kybd fatlure: 

Key jammed 
Key failed open 

circuit 
Key shorted to 

round 
DEU kybd 
Adapter A(B) 
mal 

L(R) CRT SEL 
Switch mal 

  

1(2,3,4)’ and 
‘POLL FAIL’ msg 
being annun- 
ciated for this 
CRT?   

» |} | ‘crt Bite . 

    

NO 

  y 

' 

VES 5.4b[1 | 

QQ 
  

2 Isolate CRT via GPC/CRT (if fwd 
kybd, /both affected CRTs) 
  

@ GPC/CRT OX EXEC 
@ / Individual keystrokes 
@ iTEM1+2 345.678 
@® iTEM9 -A 8B CODEE EXEC 

    

  
      

          

FAULT SUMM RESUME 
SYS SUMM ACK (no SPL inter- 

GPC/CRT face) 
VO RESET MSG RESET (no SPL 

OPS interface) 
SPEC O PRO CLEAR 

1 YES 
3 | Failure oc- 4] All keystrokes show abnormal 

curs on aft SPL response ? 
DEU/CRT ? 

NO YES 
NO 

      

s | samMMED 
KEY, KEY FAILED 
OPEN CIRCUIT, OR 
DEU KYBD 
ADAPTER A MAL 

| 6.| JAMMED 
KEY, KEY 
SHORTED TO       MAL   
GROUND, OR DEU 
KYBD ADAPTERA 

  

    @) 
  

7 | 
(R12) 
@ CRT4 PWR - OFF, then ON 

(repeat if reqd) 
  

pears to be jammed, attempt to free. If 
fault does not clear, continue use of CRT 
for monitoring. Reassign CRT to desired 
GPC 

@ Test kybd after each pwr cycle. If key ap- 

  

(R12,C2) 
® Select desired MAJ FUNC (isolated CRT) 

®@ GPC/CRT X4 EXEC 
@ /MCC. KEY changeout may be 

read         

G) Abnormal 
means keystroke 
does not appear on 
SPL or wrong key- 
stroke appears. 
User should always 
/ CRT SEL sw pos- 
ition if applicable 
and repeat key- 
stroke sequence 
prior to performing 
this procedure to 
eliminate user error 
and transients 

@ GPC/CRT key 
input must be made 
on kybd with active 
GPC interface. 
Always use PASS 
kybd to avord dual 
commanders. |f 
assigning CRT 
to/from BFS, always 
deassign CRT first. 
BFC CRT DISPLAY/ 
SELECT sw will 
override any GPC/ 
CRT kybd entry 

G) SPEC key also 
displays freeze 
function. There- 
fore, big *X' will be 
removed upon 
depression of SPEC 
key and will 
reappear 3 sec after 
next keystroke. 
MSG RESET and 
ACK have no SPL 
interface. User 
should attempt to 
/ these keys work 
properly when CRT 
assigned to GPC or 
contact MCC for 
downlist 
verification 

(a) During 
kybd checkout, 
take note of mul- 
tiple keystroke/SPL 
anomalies and 
report 
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DPS 

  

5.4d (Cont) 

  

  

  

    

    

  

  

  

      

      

      

  
      

    

  

  

      

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

        

  
  

  

  

  

            
        

@) GPC/CRT key 
input must be made 
on kybd with active 
GPC interface. 

      

NO Al se PASS a! Both CRTs 9_} INITIAL DEU po | Reselect kybd to avoid dual 
affected in Block KYBD ADAPTER original CRT commanders. !f 
fa} A(B) MAL, OR L(R) assigning CRT 

CRT SEL SWITCH (C2) to/from BFS, always 
YES MAL, OR PARTIAL ® Reposition L(R) assign CRT first. 

KEY FAILURE CRT SEL BFC CRT DISPLAY/ 
SELECT sw will (OPEN CKT OR 

SHORTED TO override any GPC/ 
CRT kybd entry 

GROUND) : 

Vv 

u | Ail keystrokes show abnormal 
SPL response ? 

NO YES 

y 

2] JAMMED 13, | JAMMED 
KEY, KEY KEY, KEY 

FAILED OPEN SHORTED TO 
CIRCUIT GROUND, OR 

L(R) CRT SEL 
NO SWITCH 

MAL 

YES 

14 | 

{C2) + 
@ CRT1(2,3) PWR - OFF, 

then ON (repeat 'f reqd) 

@ Test kybd after each cycle: Lis] 
@ Attempt to free 

Jammed key 

16 | Total kyod failure @ Cycle L(R) CRT 

sel SW 

Fault not cleared 

a 17] 
®@ Continue CRT 

use for 
Fault on CRT3 monitoring 

[ | 13] 
® Alt Keyboard 

may be used 

q 

19 | 

(C2.C3) 
@ Select desired MAJ FUNC 

(isolated CRT) 

@ GPC/CRT XX EXEC 
or 

@ BFC CRT DISP-ON 
e SEL -14+2(2+3,3+1) 

© /MCC. Kybd/KEY or DEU 
change out may be reqd 

DPS/5 4/011 05/03/88 5-46 MAL/ALL/GEN 
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DPS 

  

  

@) 
Big ‘X' 

Across CRT 

POLL FAIL 

  

1 | Dual com- 
  

and/or 
POLL FAIL     

If: 
DEU SW error 
DEU HDW error 
GPC SW error 
BFS CRT SEL 
discrete failure 
BFC CRT DISP sw 
failure 

IPL SOURCE sw 

failure 
Procedural error 

  

manders.on afty 

CRT (CRTs 
currently pwrd 

  OFF) ?     

NO 

y @     
[2] ‘crt sitet 
(2,3,4)' msg being 
annunciated for 
this CRT ?   

YES 

    

NO 

y_()     
3 | ‘VO ERROR 

CRT 1(2,3,4)' msg 

being annunciat- 
ed for this CRT ?   YES     

      

  

vesys.<[ 1.1] 

YES5.44) 1 | 

YES §5.aa{ 1 | 

5.4e BIG ‘X’ ACROSS CRT AND/OR 

  

assigned to BFS 
via BFC CRT DISP/ 
SEL switches ?   — PI 

NO 

v 
4} Problem on YES, | 16 | 

NO 

@) 
5] crtnow YES|_6 | Assign affected CRT to PASS. If 

assignment results in dual commanders on 

any CRT, perform MAL 5.4 (CRTs which 

are currently pwrd OFF) 
  

NO 

  v   
7] Reassign CRT 

to another GPC in 
different MAJ 

FUNC or to the 
BFS 
  

(C2/R12,C3) 

® Select desired 
MAJ FUNC 

@ (if reqd) 

GPC/CRT XX 

EXEC 
@ BFC CRT DISP - 

ON 
@ BFC CRT SEL - 

1+2(24+3,3+1) 
  

Error reoccur ?   
(C3) 
® BFC CRT DISP - OFF 
@ (if reqd) GPC/CRT PASS GPC/X EXEC 
  

Problem reoccur ?       

NO 

    
ia | Cycle 

switches which 

affect BFS CRT 
assignments 
      

NO YES 

{O6) 
@ IPL SOURCE - 

MMU 1/MMU 2, 

then OFF 

(several times: 
final sw 

position OFF) 
@ BFC CRT DISP.- 

OFF, then ON 

(several times: 
final sw posi- 
tion ON) 

YES 

® 
    Problem reoccur ?     

YES 

9 | TRANSIENT 
BEC CRT SEL 
DISCRETE, OR IPL 
SOURCE SWITCH 
FAILURE         

Dag 
appears when DEU 
does not receive 
display update 
commands for 3 sec. 
POLL FAIL appears 
when DEU does not 
receive poll or 
time update com- 
mands for 3 sec 

@) User may 
have to establish 
alternate CRT 
interface to 
BFS or PASS as 
appropriate in 

order to observe 
fault msgs 

G) GPC/CRT key 
input must be made 

on kybd with active 
GPC interface. 
Always use PASS 
kybd to avoid dual 
commanders. If 
assigning CRT to, 
from BFS, always 
deassign CRT first. 
BFC CRT DISPLAY/ 
SELECT sw will 
override any GPC/ 
CRT «ybd entry 

(a) Continue use 
of CRT 
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DPS 

Lo 
  

10 } Reazsign CRT 

to original com- 
manding GPC 
  

(€3,C2/R12) 
® Select desired 
MAJ FUNC 

@ GPC/CRT XX 

EXEC (if reqd) 
or 

@ BFCCRT DISP- 

5.4e (Cont) 

  

i | Reassign CRT 
to PASS 
  

(C3) 
© BFC CRT DISP - 
OFF       

    

        

  
  

12} GPC SAV 

          

  

    

    

      

  

  

    

      

  

        

NO       

ON ERROR (BFS), BFC 

CRT SEL DISCRETE 
Problem 1} TRANSIENT FAILURE, OR IPL 
reoccur ? GPC SAW, OR SOURCE SWITCH 

PROCEDURAL FAILURE 

YES ERROR 

R14] GPC S/W CAUTION 
ERROR 

if BEC CRT SEL 

discrete failure, 
other BFC CRT SEL 

switch positions 
Lisl Reassign CRT may result in dual 

as desired. “MCC commanders and 
for further potential redun- 
analysis dant set F-T-S. 

/ MCC for further 
analysis 

@) 
16] Reassign 

affected CRT to 
another GPC 

(C2) 
@ Select desired 

MAJ FUNC 

@ GPC/CRT X4 

EXEC Gs) 
Problem YSL7! veusw 18] 
reoccur ? ERROR OR DEU (C2/R12) 

HOW ERROR @ CRT1(2,3,4) 
PWR - OFF, then 

ON (repeat tf 
reqd) 
  

      

  

      

  

        

G) GPC/CRT key 
Input must be made 
on kybd with active 
GPC interface. 
Always use PASS 
kybd to avoid dual 
commanders. !f 
assigning CRT to/ 
from BFS, always 
deassign CRT first. 
BFC CRT DISPLAY’ 
SELECT sw will 
override any GPC/ 
CRT kybd entry 

G) Continue use 
of CRT 

G) Cycling owr 
May resuit niO 
ERROR CRT 
1(2,3,4) msq 

  

Problem YS 19 | 

reoccur ? e /MCC for 
further analysis 

NO 

v 

20 | Continue use 
of CRT 
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DPS 5.4e (Cont) 

G) GPC/CRT key 
16 | . . input must be made 

on kybd with active 
GPC interface. 

  

  

        

  

            

Always use PASS 
G) kybd to avoid dual 

commanders. If 
21] Reassign assigning CRT to/ 
affected CRT from BFS, always 
to original cease first. 

ISPLAY/ commanding GPC SELECT sw will 

(C2) override any GPC/ 

@ Select desired CRT kybd entry 

MAJ FUNC (a) 
@ GPC/CRT X4 . Continue use 

EXEC (a) of CRT 

> G) Problem }—bl 22) TRANSIENT Cycling pwr 
reoccur ? GPC SAW, OR may result in 1/0 

PROCEDURAL ERROR CRT 
YES ERROR 1(2.3,4) msg 

v 

GPC SAW pl 24] 
ERROR @ Reassign CRT as 

desired 
@ /MCC 

for further 
analysis       

  

25 | Test BFC CRT DiSP and SEL switches. 

CRT 1,2 and 3 must be pwrd ON and 
assigned to PASS for this test 
  

(C3) 
® 8FC CRT DISP - OFF 
@ BFCCRTSEL- 1+2 

  

        

      

    
        

      
  

              
      

    

2+3 
341 

YES 
Problem occurs on other CRTs ? Pl26] BEC CRT LISP 

NO SWITCH FAILED 

ON 

127] DEUS | 
ERROR OR DEU 

HDW ERROR | 28] Attempt to clear 
fault by cycling switch 

G) (C3) 
BFC CRT DISP-ON, 
OFF (several times; 

(C2/R12) final sw position OFF) 

®@® CRT1(2,3,4) 

PWR - OFF, then If fault does not clear 

ON (repeat if select appropriate CRT 
reqd) for fault (typically CRT 

YES 3) and contact MCC 
Problem i for further analysis 
reoccur ? e YMCC 

for further 

NO analysis 

q 

31] Continue use 
of CRT         223     
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DPS 

@) 
  

CRT 1(2,3,4) 

5.4f CRT DISPLAY ERROR 
(BLANK/UNREADABLE/ABNORMAL) 

  

1 | Problem. 
  

Display Error 

      

If: 
One-shot 
background 
transfer error 

DEU symbol 
generator failure 

DU faii 
Unintentional 
DEU load 

DEU LOAD switch 
failure 

DEU SW error 
GPC SW error 

appears to be 
dual commanders ?       

    

      

YES sa 

            

    

  

  

  

  

    

  

        

  

  

  

      

    

      

NO 

2] ‘voerROR LYES p5.4a[ 1 | 
CRT 1(2,3,4)' msg 
being annun- 
ciated for this 

CRT? 5.4a{ 4 | 10] 

NO 

ty @ 
3 | ‘DEU LOAD’ al 4) UNINTEN- Deassign 
msg onCRT ? TIONAL DEU affected CRT 

- LOAD, VEU LOAD 
NO SWITCH FAILURE (C212) 

@ GPCOCRT OX 

EXEC 

6 | Cycle pwr for 

affected CRT. 

Note whether ‘1/O 
ERROR CRT’ msg 
annunciated | 7 | 
when pwr cycled @ After MCC 

confirmation, 
(C2'R12) go to GPC FRP-5 

@ CRT1(2,3,4) PLO ASSIGN- 
PWR - OFF, then MENT (DEU IPL - 
ON (repeat if PASS OR MMU 

reqd) G) READ/WRITE), 

Yes (DPS) 
CRT display 8 | ONE-SHOT © Load affected 
appears normal BACKGROUND CRT 
within 30 sec ? TRANSFER 

ERROR, TRANS- 

NO IENT DEU SYMBOL 
GENERATOR 

OR DU FAILURE 

YES 
9 | CRT screen 19 | ‘VO ERROR 

  

totally blank (:.e., 

no Time Fields 

    SPL, etc.) ? 
  

  
NO   CRT’ msg 

annunciated in 

Block [6 when 
pwr cycled ?     

\" 

NO [a] 

  

G@) if screen 
biank, verify that 
BRIGHTNER cnti on 
CRT adjusted 
properly. If only 
time fields, SPL, 
msg line on CRT 
and assigned to 
BFS, XY CRT MF sw 
notinPL ~ 

@) GPC/CRT key 
input must be 
made of kybd with 
active GPC inter- 
face. Always use 
PASS kybd to avoid 
dual commanders. 
If assigning CRT 
to/ from BFS, 
always deassign 
CRT first. BEC CRT 
DISPLAY '‘SELEC! 
sw will override 
any GPC CRI 

kybd entry 

G) Continue use 
of CRT 
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5.4f (Cont) DPS 

@) 
bB | Reassign CRT 
to another GPC in 
different MAJ 
FUNC or to/from 

the BFS 

  

  

(C2/R12,C3) 
© Select desired 
MAS FUNC 

@ (if reqd) 

GPC/CRT 
XX EXEC 

or 
@ BFCCRT DISP - 

ON(OFF) 10 | 
@ BECCRTSEL- 

1+2(2 +3, 
341) 
    

Error reoccur ? YESE 124 DEU S/W 
NO ERROR, DEU 

SYMBOL GENER- 
y ATOR FAILURE, 

  
  

  

  

os 13 } Deselect, 

pwr-off failed 
CRT 
  

  
X 

14] Gpcswv OR DU FAILURE 
  

ERROR       

  (2) 
  

15 | Attempt to reestablish proper GPC 

cntl. Reassign CRT to malfunctioning GPC 
  

(C2/R12,C3) 
® Select desired MAJ FUNC 
© (if reqd) GPC/CRT XX EXEC 

or 
®@ BFCCRT DISP - OFF(ON) 
e SEL-1+42(2+3,3 +1) 
@ ITEM A EXEC (if BFS CRT, ignore resulting 

CRT BITE msg) 
  

Repeat previous steps several times as 
reqd. If error does not clear, reassign CRT     as reqd and / MCC for further analysis 
  

€2(R12) 
© GPC/CRT 0X 

EXEC 
@ CRT 1(2,3,4) 
PWR - OFF 
  

YMCC. DEU IPL or 
DEU/CRT 
changeout may 
be reqd       

  

@) GPC/CRT key 
input must be 
made of kybd with 
active GPC inter- 
face. Always use 
PASS kybd to avoid 
dual commanders. 
If assigning CRT 
to/ from BFS, 
always deassign 
CRT first. BEC CRT 
DISPLAY/SELECT 
sw will override 
any GPC/CRT 
kybd entry 

  

DPS/S.4/016 04/25/88 5-51 
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DPS 

  

SM — 
ALERT 

      

5.5a 

  
  

  
1/0 ERROR PCM 

      

If data path fail from 
PCMMU to GPC: 
SM BCE XMTR or 
RCVR fail 
PCMMU MIA 
XMTR or RCVR fail 

Total PCMMU fail 

Nominal Config: 

Ol PCMMU 
PWR .- 1 
FORMAT - GPC 

  

Vv 
  

SM 62 PCMMU/ 
PLCOMM       

@ PCMMU I/O RESET 

PCM - ITEMS 

EXEC (*) 
  

‘VO ERROR PCM’ 
msg reoccur ? 

1/0 ERROR PCM (SM) 

  

2 | TRANSIENT 
  

  

5.5¢ [3] Yes 

y     
3 'f BFS not pwrd, 

activate BFS to 
/ param status 
  

(06) 
For BFS GPC: 

@/GPC MODE - 
HALT 

@ GPC PWR -ON 
° MODE- STBY 
  

  © 
  

a | ¥ for missing 
params 
  

(C3) 
@ BFC CRT DISP-ON 

@ BFC CRT SEL - 

as reqd 
  

BFS SYS SUMM 1,2 

$M GPC OR Ol 
SYSTEM INTER- 
FACE PROBLEM       

  

ALL params on these   displays missing ? 
YE Ls) pcm 1(2) 
        FAILURE 
  

  

  

          

NO 

Vv Vv 

ls_| smaececmmu | LZ_| switch to 
DATA PATH FAILURE alternate PCMMU 

  

  

(C3) 
@ O1 PCMMU PWR - 

2(1) 
  

  

SM 62 PCMMU/PL 
COMM       

@ PCMMU I/O RESET 
PCM -ITEMS 
EXEC (*) 
  

1/0 ERROR PCM msg 
reoccur ? 
  

YES 

      q 

s| 
e/ MCC     

S10 |   

@) Because of dif- 
ferences between 
PASS/BFS S/W 
implementation, 
ignore any BFS ‘I/O 
ERROR PCM‘ fault 
msg . 
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DPS 

  

  

  

  

      

5.5a (Cont) 

    
  

  

  

  

  

  

    

        

  

  

      

    

  

  

  

      

        

          

  

    

  

  

      
    
    

  

    

    

    
  

  

  

      

@) BFS fault disp 
may be utilized for 
SM monitoring until 

    
  

: PASS SM GPC 
8 | Switch to : 
alternate PCMMU reassigned 

(C3) 
@ O1PCMMU 
PWR - 2(1) 

SM 62 PCMMU/ 
PLCOMM 

® PCMMU lO [7] 14] 
RESET PCM - 

ITEM 5 EXEC (*) 

Original msg NOL 9 | ecmmumia Ly 101 Reload TFLs | 
reoccur ? © | XMTR/RCVR @ Perform LOAD 

FAILURE PCMMU 
YES FORMAT (ORB 

OPS, FLT SUPPL) 

f11] smGpc ace 
XMTR/RCVR % 

FAILURE 
12 | If BFS not 

| presently reqd 

@) (C3) 
3] © BFC CRT DISP - 

13) Reassign SM OFF 

(06) 
° pectorm For BFS GPC: 
—_ @ GPC MODE - 

HALT (tb-bp) 
© GPC PWR - OFF 

14 | Switch back 
to original x 
PCMMU 

CAUTION 

@ O1 PCMMU . 
EXIO Coupler Switch 

PWR - 2(1) will terminate 
experiment ops 

SM 62 PCMMU/ 
PL COMM 

@ PCMMU I/O 

RESET PCM - 15] if Spacelab 
ITEM 5 EXEC (*) and alternate 

‘UO ERROR PCM’ PEMMU in use 
msg reoccur ? © Perform SSIO 

YES UNIT COUPLER 

SWITCH, 
CDMS SSR-1 
(SL MAL, 
CDMS) in step 

° /MCC 5. perform b 
@ On MCCGO, 

perform EXIO 
UNIT COUPLER 

SWITCH, CDMS 
SSR-2 (SL MAL, 
CDMS) in step 
4, perform b 

DPS/S 5002 07/18/88 5-53 MAL/ALL/GEN 2 

 



  

    

      
  

  

  

  

        

  

    
  

            

  

  

    

  

  

        

      

  

  

  

  

  

        

      
  

  

  

      
          

      

  

  

    

      

DPS 5.5b I/O ERROR PCM (BFS) 

‘ @ “MCC mo™ 
J . . regarding PCMMU 

5M 1_} Check for . switch. Selection of 
ALERT missing params alternate PCMMU 

(Ms) may preclude MCC 
viewing LOR 
telemetry 

voeRRORPCM LL} [LSMSYSSUMM 2 _] TRANSIENT 
GPC/PCMMU O1 G) Q) Do not cycle None missing | MDM PROBLEM open cb. YMCC 

If: i 
Data Path fail All missing > 2] cecto 

M : ° 
from OL MOM Some missing FACE PROBLEM o™ 
from PCMMU 
to GPC Q) 

y 
. . 5 | Cycle pwron 

Nominal Config: 4 | Determine suspect MOMs 

(C3) which Ol MDM is OF1/2 Ol PCMMU missing 
PWR .- 1 
FORMAT - GPC (014,015:8) 
(014,015:B) Check OF 1 @ cb MNA.MNB 
cbhMNA,MNBO|L [oo [UTTTTTTTTTt 7 Ot MOM OF 1/2 
MOM OF 1/2 A,B AV BAY TEMP 3 A.B (two) - op, 
(two) - cl has "M then ci 
(014,016:B) 

cb MNA,MNC O| Check OF2 Data recovered ? ve 6 _| TRANSIENT 
MOMOF3/4A,B | b-----------4 Ol MOM FAILURE 
(two) - ct AV BAY TEMP 1 Oo 
(017:D) has ‘M‘ 
MDM OA 1/273 - 

ON Check OF3 Q) 

AV BAY TEMP 2 7] cycle pwr on 
has ‘M’ suspect MOMs 

OF3/4 

Check OF4 (014.016.8) o™ 

fAPUFUTKViv2 || | @ cb MNA.MNC 
has ‘M’ Ol MDM OF3/4 

A.B (two) - op, 

Check OA1 then cl 

APU OIL OuTPI Data recovered? |YESE 8 | TRANSIENT 
has ‘M’ 5 Ot MDM FAILURE 

Check OA2 a 

APU OIL OUT P 2 

has ‘M’ 9 | Cycle pwr on 
suspect MDM 

Check OA3 
p= =a =a a === (0170:) 
APU OIL OUT P 3 @ MNAOA 1/273 - 

has 'M’ OFF, then ON 

Data recovered? [YESH 10 j TRANSIENT 
OIMDM FAILURE 

NO 

[s]7] — 
q 

11 J MOM FAIL. 
MCC WILL UPLINK 
PARAMS LOST 

FOR SPECIFIC 
FAILURE 

—™ 

228         
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DPS 5.5c I/O ERROR D/L 

SM 
ALERT 

1 | On kybd 
(10 ERROR D/L assigned to Mem 

config which 
annunciated fault 

Top BCE xmtr fail msg: x Tv Tae 

PCMMU fail © VO RESET 
Msgreoccur? {NO} 2] TRANSIENT 

GPC TO PCMMU 
YES INTERFACE 

FAILURE 

1 

3] which 
annunciating 
GPC: 

SM -—> 5.5a[3 | 

OPS O/PL9 of 4 | Noimmedi- 
ate impact e/ MCC to 

GNC continue 

6 | Which GNC 

GPC annuciated 
error? 

GNC 0 GPC 
MEMORY 

Annunciating NOU 7 | NON- le | 
GPC same as rT DOWNLIsT GPC e/ MCC 
downlist GPC ? TO PCMMU 

INTERFACE 
Yes FAILURE. NO 

IMMEDIATE 
A IMPACT 

9 | DOWNLIST 

GPC TO PCMMU 
INTERFACE 

FAILURE 

  

simplex ?       
NO 

y 

12 } Select aiter- 

nate downlist 
GPC 

    

  

  

GNC 0 GPC 
MEMORY 

DOWNLIST GPC 
@ ITEM 44 + 

1(2,3,4,5) EXEC 

      

      

fio} Gncepc ly m
 

nn
 

y 

  

WW | Use FD G2 GPC to provide 
downlist: 
@ Perform DUAL G2 GPC OPS (ORB 

OPS, OPS), then 
® Go to SINGLE G2 GPC OPS (ORB 

OPS, DPS), except freeze-dry 
GPC with failed interface     

G) “VO RESET 
EXEC’ not reqd to 
reestablish down- 
list. Action only 
verifies that anom- 
aly continues 

@) All PASS GPCs 
output downilist. 
PCMMU ignores 
all but selected 
downlist GPC 
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NOMINAL CONFIGURATIONS 

  

  

  

  

  

  

  

  

              
  

  

  

  

  

  

  

  

  

              
  

  

  

  

  

  

  

  

  

              
  

DPS/FRP 00° 03/3088 5-56 

  

  

  

  

  

  

  

    

ORBIT Config * ORBIT Config 
(G2) two GNC GPCs - (G8) 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G2 G2  G3FD SM BFS ors G8 G8 G3FO SM BFS 

POWER | ON ON OFF ON OFF POWER | ON ON OFF ON OFF 
OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM NORM TERM NORM 
MODE | RUN RUN HALT RUN HALT MODE [RUN RUN HALT RUN HALT 

CONFIG 2 4(5) 3(FD) CONFIG 8 4(5) 3(FD) 
GPC 12000 | 00040 00300 GPC 12000 | 00040 00300 

STR 1 1 0 3 STR 1 1 0 3 
2 2 0 3 2 2 0 3 
3 1 0 3 3 1 0 3 
4 2 0 3 4 2 0 3 

PL 1/2 0 4 0 PL 1/2 0 4 0 

CRT 1 1 4 3 CRT 1 1 4 3 
2 2 4 3 2 2 0 3 
3 0 0 3 3 0 4 3 
4 2 4 0 4 2 4 0 

tc o1 0 4 0 to] 0 4 0 
2 0 0 ) 2 0 0 0 

MM 1 1 4 3 MM 1 1 4 3 
2 2 a 3 2 2 4 3 

ORBIT Config ORBIT Config 
(G3) (G2) single GNC GPC 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
Ops G2 G2 G3FO SM BFS3 oPs G2 G2FD G3FD SM BFS 

POWER | ON ON ON ON ON POWER | ON ON ON ON ON 
OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM NORM NORM NORM 
MODE | RUN RUN STBY RUN STBY MODE | RUN RUN RUN RUN RUN 

CONFIG 3 4(5) 3(FD) CONFIG 2 4(5) 3(FD) 
GPC 12000 | 00040 00300 GPC 10000 | 00040 00300 

STR 1 1 0 3 STR 1 1 0 3 
2 2 0 3 2 1 i) 3 
3 2 0 3 3 1 0 3 
4 1 0 3 4 1 0 3 

PL 1/2 0 4 0 PL 1/2 0 4 0 

CRT 1 1 4 3 CRT 1 1 4 3 
2 2 4 3 2 1 4 3 
3 0 0 3 3 0 0 3 
4 2 4 0 4 1 4 1) 

to1 0 4 0 L 1 0 ‘a 0 
2 0 1) 0 2 0 0 0 

MM 1 1 4 3 MM 1 1 4 3 
2 2 4 3 2 1 4 3           

  

MAL/ALL/GEN 

 



NOMINAL CONFIGURATIONS (Cont) 

  

  

  

  

  

  

  

  

                

ENTRY Config 

GPC 1 2 3 4 5 
OPS G3 G3 G3 G3 BFS3 

POWER | ON ON ON ON ON 

OUTPUT] NORM NORM NORM NORM BKUP 

MODE RUN RUN RUN RUN RUN 

CONFIG 3 
GPC 12340 

STR 1 1 

2 2 
3 3 
4 4 

PL 1/2 1 

CRT 1 1 
2 2 
3 3 
4 0 

L 1 0 
2 0 

MM 3 1 
2 2 

Bl 
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GPC FRP-1 
SINGLE GPC FAIL 

OBJECTIVE oo 
To recover all on-orbit memory configs, i.e. 
G2, SM, G3FD, and 8FS; then attempt recovery 
of failed GPC and make it redundant G2(G2FD) 

SCOPE 
Procedure designed to handle any single 
GPC failure occuring during Ascent/Orbit 

ASSUMPTIONS 
Procedure assumes PKT C/L procedure performed 
for single G1, G2, or SM GPC failure. Procedure 
also assumes Post Insertion procedure done 
tor single G1 GPC fatiure. BFS (orbit) and G3FD 
GPC fatlures enter this procedure directly 

© 
  

              
  

ee 

1} GNC GPC 2 j G3FD GPC 3 | BFS GPC 
FAILURE OR SM FAILURE FAILURE 
GPC FAILURE 

      y @ 
a | SMW dump 
any PASS GPC 
which was active 

  

y 

5 | Establish 

G3FD tn highest 
number G2 GPC 
  

at time of failure 
(RS GPC prefer- 

able to CS GPC) 

@ Perform OPS 
SSR-5 FREEZE- 
DRY REASSIGN- 

@ Perform DPS MENT 

  

ral 
(06) 
Failed BFS GPC 
® MODE -STBY   @ MODE - HALT 
  

  G) 
  

  

SSR-2 GPC S/W 
INITIATED MEM @) 

        
  

DUMP J 
8 | SMW dump 

GPC in RS at time 
of failure 

Z | IPL BFS into 
highest number 
G2 GPC 
  

  

@ Perform DPS 
SSR-2 GPC SAW 
INITIATED MEM 
DUMP       

  

  

GNC (SM) 0 GPC 
MEMORY 

@ Config NBAT 

(MC2) 
@ GNC, OPS 201 
PRO 

@ Perform DPS 

SSR-7 GPCIPL 

MENU OPTION 

      

  (PASS/BFS)     

  (@) 
  

9 | sw dump 
new BFS, then 
turn it OFF 
  

@ Perform DPS 
SSR-2 GPC S/W 
INITIATED MEM 

DUMP 
  

(06) 
@ New BFS GPC 

MODE - STBY, 
    
  

19 | Hdwr dump 

fatied GPC 
  

@ Perform DPS 

SSR-1 GPC HDW 
INITIATED MEM 

DUMP       

HALT (tb-bp) 
© New BFS GPC 
PWR - OFF         

G) If failure was 
simplex GNC GPC, 
following uplinks 
may be reqd upon 
recovery: 
® state vector 
@ ADI quaternions 
@ IMU gyro bias 
@ IMU accel bias 

@) sw dump to 
obtain sync trace 
log (used for MCC 
troubleshooting) 

G) Reminder: 
highest number G2 
GPC must have all 
strings/buses 
deassigned 

@) sw dump to 
verify BFS S/W 
integrity 
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[>] 
  

GPC FRP-1 (Cont) 

  

11j Attempt 

recovery of failed 
GPC 
  

@ Perform OPS 

        

  

  
  

    

      

  

  
      

    

  

  

      

  

      

      
  

  

  

      

SSR-8, GPC IPL- 
PASS G) 

GPC recovered? YES 12} Istherea NO113] Establish 
— PT G3FD GPC? PT G36 in highest 

NO number G2 GPC 
YES 

@ Perform DPS 

Vv SSR-5, FREEZE- 
YES DRY REASSIGN- 

14] Istherea MENT 

G3FD GPC ? 

NO 

Tome © YOO 15] Establish 16 | FINAL CONFIG 
G3FDinhighest [?Y1G2,1SM, 17 | Make 
number G2 GPC 1 G3FD (OFF), recovered 

1 BFS (OFF), GPC redundant 
@ Perform DPS 1 FAILED GPC (OFF) G2 with no 

SSR-5, FREEZE- strings/buses 
DRY REASSIGN- 
MENT GNC(SM) 0 GPC 

MEMORY 

© Config 
NBAT(MC2) 

® GNC, OPS 201 
PRO       

    

      

    
    

  

  
  

            

  

    

fis] singiec2 — §91.19} establish 
config desired ? G2FD GPC 

NO (06) 
@ Recovered GPC 

v () MODE - STBY 
20 | (tb-bp), HALT 

Make 
recovered GPC ° ero on 
redundant G2, 
splitting string/ 
bus assignments 
between the two 
G2 GPCs (strings 
1,3 to nonfailed 21 | FINAL 
GPC; strings 2,4 to CONFIG 1 G2, 
recovered GPC) 1 G2FO (OFF), 

1SM, 1 G3FD 

(CRT) (OFF), 1 BFS (OFF) 

® Config 
NBAT(MC2) 

@ GNC, OPS 201 

PRO 

22 | FINAL 

CONFIG 2 G2, 
1SM, 1 G3FD   (OFF), 1 BFS (OFF) 

  

  

G) If EVA, deploy, 
or rendezvous Ope. 
contact MCC before 
establishing G3FD 

G) Add/delete 
GPCs only on 'X01° 
OPS MODE RECALL 

G) Verifies that 
no FC receiver 
failure exists 
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GPC FRP-2 
TWO GNC GPC FAIL 

OBJECTIVE 
' 

To establish minimum reqd on-orbit memory configs (G2,5M) in 
remaining two good PASS GPCs, to attempt recovery of failed GPCs, 
and to optimize final config for orbit or entry as desired 

SCOPE 
Procedure designed to handle any two GNC GPC failures (G1, G2/8, 
or G3 pre-TiG) 

ASSUMPTIONS 
Procedure assumes PASS GNC GPC 1st and 2nd FAIL procedures 
completed in G1 and G3 cases. PASS GNC GPC 1st FAIL and FD GPC 
ACTIVATE (G3FD) assumed completed in G2, G8, or G3/SM cases 

  

1jJ TWO G1 GPC   

  

  

FAILURES 2} TwoG2G8 
O® - 

3 | TWO G3 GPC 

  

  

4 | Reassign ail 

strings/buses to 
lowest number 

good G1 GPC 

  

GPC FAILURES 

  

FAILURES 

  

Ts | SMW dump 
SM GPC 
  

  

@ Config NBAT 
(MC1) 

@ GNC OPS MODE 
RECALL 

@ Perform GPC 
SMW INITIATED 

MEM DUMP     DPS SSR-2 
  

  

    
7 | Temporarily 

load G3FD into 
highest number 

good G1 GPC to 
verify at least 
one good MMU 
  

6 | Reassign ail 

strings/buses to 
lowest number 

good G3 GPC and 
take other good 
G3 GPC out of RS 
(OPS 0) 
  

® Config NBAT     (MC3) 
@ GNC, OPS 301 
PRO 
  

  
  

8 | Load SM into 
highest number 

  

        
  

    
  

    

  

  
  

  

  

  

    

    

  

    
  

    

  

  

    

    
  

    

good PASS GPC 
®@ Perform ; 
FREEZE-DRY @ Perform 
REASSIGNMENT SM REASSIGN- 
DPS SSR-5 MENT DPS 

SSR-4 
MC = 03 after mare 9 | Cycle ° 
2min? MMU(s) pwr @) 

v YES (014, 015:F) 
| 12 | @ MMU 1(2)- 10 | SMW dump 

OFF, then ON operating G3 GPC 

Transition @ Perform GPC 
SMV INITIATED operating G1 GPC MEM DUMP 

to G2 12] After DPS SSR-2 
@ Config NBAT 34 sec 
(MC2) 

@ GNC, OPS 201 ° Perform ay ‘ 
° Dap as read REASSIGNMENT 13] Transition 

“as req DPS SSR-5 single GNC GPC to 
G2 

v MC = O03 after © 
two min ? ® Config NBAT 

14] Load SM :nto (MC2) 
G3FD GPC YES NO @ GNC, OPS 201 

PRO 
@ Perform SM @ DAP: as reqd 

REASSIGN- q 
MENT, DPS 
SSR-4 15 | 
  

  @ 
  

q 

16 | SMW dump 

operating G2 GPC 

@ Goto SET UP 
FOR OPS 3 

OVERLAY 
UPLINK DPS 

SSR-11       

@ Perform GPC 
SMW INITIATED 
MEM OUMP 

DPS SSR-2       

G) Two G3 GPCs 
failed in G3/SM 
config should enter 
Block 

@) Following up- 
links may be reqd 
upon recovery: 

@ State Vector 
@ ADI quaternions 
@ IMU gyro bias 
@ IMU accel bias 

G) Add/detete 
GPCs to RS only on 
"X01 OPS MODE RE- 
CALL. Restring on 
any OPS MODE 
RECALL 

(@) SMW dump to 
obtain sync trace lag 
(used for MCC 
troubleshooting) 
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GPC FRP-2 (Cont) 

i 
  Lo mT

 
  

  

      

        
  

7 Hdw dump 

®@ Perform LOAD os failed GPCs 
PCMMU FOR- befor GPC 
MAT (ORB OPS, © Perform 
ELT SPP) HDW INITIATED 

@ Go to LOAD PD! Neessa 
DECOM = 
FORMAT (ORB 
OPS, FLT SUPPL) 

19 ] Attempt 

recovery of failed 
GPCs 
  

@ Perform GPC 
IPL-PASS DPS   

20] Current SSR-8 for both 

config G2 or G3 failed GPCs 
  

  

    Le i 
  

  

  Pra| Turn off BFS   
  

(if on) 
  

  

    

    
} 21] ENTRY or 

ORBIT config 
desired ? 

ORBIT 
q 

23] Transition 
single GNC GPC ENTRY 
to G3 | 

© Config NBAT 24 | Load Entry 
(C3) TFL @ RGAs 1,2,3,4- 
ON © Perform LOAD 

@ RIDA/RIDF PCMMU 

(ALL) -ON FORMAT (ORB 
© GNC, OPS 301 OPS, FLT SUPPL) 

PRO 

(06) 
© BFS GPC MODE - 

HALT (tb-bp) 
© BFS GPC 
OUTPUT - 
NORM 

© BFS GPC PWR- 
OFF 

  

              Any GPCs 
recovered ? 

>   25 i Transition to 
G2 if in G3 

  

  

  

  

  

  

  

  

            

                

iG) Addidelete 
GPCs to RS only on 
*X01' OPS MODE RE- 
CALL. Restring on 
any OPS MODE 
RECALL 

(GS) Config at this 
point shou fd bel 
GNC (G2 or G3), 1 
SM, BFS - any config, 
failed GPCs - ON, 
HALT 

(6) Divide string/ 
bus assignments 
equally among all 
PASS GPCs. Strings 
1,3 should be 
assigned to non- 
failed GPCs 

    

{ YES ® Config NBAT 

(MC2) 
@ GNC, OPS 201 

20 | G) PRO 
G) @ DAP: as reqd 

Add first @ Perform LOAD 

27 | Establish G3 redundant set with all recovered GPC PCMMU FMT 
usable PASS GPCs to current redun- {ORB OPS, 

(06) dant set with no FLT SUPPL) 

© BFS GPC PWR-ON ite operation ify y 
e MODE - STBY (tb-RUN), RUN 28 | FINAL CON- 

@ SMGPC MODE - STBY (tb-bp), (MC2 or 3) BFS (OFF), 2 UN- ° - RUN (tb-RUN) @ GNC, OPS 201 RECOVERED 
e OUTPUT - NORM (301) PRO GPCs - OFF 

@ DAP: as reqd 

DidGPCfailto {YES 
© ULCNTL- ENA sync? Pre Turn off failed 
@ UPLINK - manually config for AOS/LOS GPC and retry 
® Config NBAT(MC3) NO step [26] with 
@ GNC, OPS 301 PRO other recovered 
@ BFS, GNC, OPS 000 PRO GPC, if available 
@ BFS, GNC, OPS 301 PRO @ if no joy with 

either GPC, 
y transition to G2 

30 | FINAL CON- ifinG3 
FIG 2,3,0R4G3 
GPCs, 1 BFS, ANY 
UNRECOVERED 

GPCs - OFF 

DPS/FRP/O06 07/28/88 5-61 MAUALL/GEN 2 
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® 
  

  

GPC FRP-2 (Cont) 

    

        
  

  

  

  
      

    

            

  O@ 
  

q 

36 Make second 
recovered GPC re- 

dundant G3 with 
no strings/buses 
  

@ Config NBAT 
(MC 3) 

@ GNC OPS 301 
PRO 

recovered GPC 

redundant G2 
with no strings/ 
buses 

® Config NBAT 
(MC2) 

@ GNC OPS 201 

PRO 

31] Establish 
G3FD in first 

recovered GPC 

@ If G2, Perform 
FREEZE DRY 

REASSIGN- 
MENT, DPS 
SSR-5 

@ If G3, Perform 

_ BACKOUT 
FREEZE-DRY 

ASSIGNMENT, 

OPS SSR-6 

Both GPCs NO} 32 | Transition to 33 | FINAL CON- 
recovered ? G2 if in G3 FIG 1G2,15M,1 

BFS (OFF), 1 G3FD 
YES © Config NBAT (OFF), 1 UNRE- 

(MC2) COVERED GPC - 
@ GNC, OPS 201 OFF 
PRO 

@ DAP: as reqd 

® Perform LOAD 
PCMMU FMT 

(ORB OPS, FLT 
SUPPL) 

34] Current con- 
1g G2 or G3: G) @) 

G3 G2 | yias] 
@ Make second 

      GPC fail to SYNC ? 

YES 

“O@ 

  

Ng) 37 | Single G2 

  
YES! 36 | establish 

  
  

config desired ? G2FD GPC 

NO (O06) 
@ Recovered G2 
GPC MODE - 

  ®         

  

STBY (tb-bp), 
HALT 

@ GPC PWR - OFF       

  y 
  

  

@ GPC PWR - OFF   
  

y   

  

    

GPC fail to SYNC ? [NS Make second 40 | Make second 

recovered GPC recovered GPC 
ves redundant G3, redundant G2, 

splitting string/ splitting string/ 
bus assignments bus assignments 
between the two between the two 
G3 GPCs G2 GPCs 

41 | Failed GP ® Config NBAT © Config NBAT 
(06) (MC3) (MC2) 
@ GPC MODE - ®@ GNC, OPS 301 ® GNC OPS 201 

STBY, HALT PRO PRO   
42} FINAL CON- 
FIG 1G2,1G2FD 
(OFF), 1 G3FD 
(OFF), 1 SM, 1 BFS 
(OFF)           

      

| 43 | FINAL CON- 
FIG 1 G2 (or G3), 

1SM, 1 BFS (OFF), 
1 G3FD (OFF), 
1 UNRECOVERED 
GPC - OFF         FINAL CON- 

FIG 2 G3,1SM,1 
G3FD (OFF), 1 BFS 
(OFF)   

45 | FINAL CON- 
FIG 2G2,1SM, 1 
G3FD (OFF), 1 BES 
(OFF)       

G) Add/delete 
GPCs to RS only on 
*X01' OPS MODE RE- 
CALL. Restring on 
any OPS MODE 
RECALL 

@) Verifies that no 
FC receiver failure 
exists 

Strings 1,3 
should be assigned 
to non-failed GPC 
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GPC FRP-3 
BFS GPC FAIL RECOVERY (ENTRY) 

6 

  

  

  

  

  

  

  

  

  

NOTE = 

Procedure assumes config shown as established INITIAL CONFIG FRP-3 
~ by, BFS GPC FAIL (ENT PKT, DPS). The following 

BFS uplinks may be necessary after completion off GPC 1 2 3 4 5 
FRP: OPS G3 G3 G3 G3 - 

®@ Guidance targets 
@ ADI quaternions POWER ON ON ON ON ON 
@ IMU gyro bias OUTPUT NORM BKUP NORM NORM NORM 
@ IMU accelerometer bias MODE RUN RUN RUN RUN HALT 

e@ TMBU 

Procedure assumes deorbit planned. if deorbit 

not planned, config for ORBIT and go to GPC CONFIG 3 
FRP-1 SINGLE GPC FAIL, (DPS) GPC 12340 

STR 1 1 

2 2 
3 3 
4 4 

PL 1/2 1 

CRT 1 | 

2 2 
3 3 
4 0 

Lj 0 
0 

MM 1 1 

2 2 

a._—- Prepare to establish BFS in one of the current GNC GPCs ————-———- GPC 10345 

            

© Perform GNC REASSIGNMENT (G3)...........006 SSR-3 

b. Establish new BFS in GPC 2 

c2 
06 

@ Perform GPC IPL - MENU OPTION (PASS/BFS)..... SSR-7 

@ BFSCRT - GNC, OPS 301 PRO 
e GPC OUTPUT - BKUP 
e MODE - RUN 

GNC $0 HORIZ SIT | - /PASS RW sel 
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GPC FRP-3 (Cont) 

c. Attempt recovery of failed GPC 
@ Perform GPC IPL-PASS 

@ If GPC recovered, perform step d 
  

  

  

  

  

  

  

  

              

  

  

  

  

  

  

  

  

                

Final Config tor GPC 5 
Not Recovered 

GPC 1 3 4 5 

OPS G3 BFS G3 G3 - 

POWER ON ON ON ON OFF 
OUTPUT NORM BKUP NORM NORM NORM 

MODE RUN RUN RUN RUN HALT 

CONFIG 3 

GPC 10340 

STR 3 1 
2 4 

4 4 
PL 1/2 1 

CRT 1 1 

2 4 

3 3 
4a 0 

L ; of 

2 U 

MM 1 ] 

2 3 

d. GPC recovered, establish a four GPC redundant set CONFIG 3 
@ Perform GNC REASSIGNMENT (G3)..... 00.0... SSR-3 ———-pj GPC 10345 

GNC 50 HORIZ SIT |-/PASS RW sel STR 1 j 
2 4 

3 3 

Final Config for PL 1 ° 
GPC 5 Recovered 

GPC 1 2 3 a4 5 CRT ; i 
OPS G3 BFS3 G3 G3 G3 3 3 

POWER |ON ON ON ON ON 4 0 
OUTPUT NORM BKUP NORM NORM NORM L 1 0 

MODE RUN RUN RUN RUN RUN 2 0 

MM 1 1 
CONFIG 3 2 3 

GPC 10345 

STR 1 1 

2 4 

3 3 
4 5 

PL 1/2 1 

CRT j 1 

2 4 

3 3 
4 0 

u | 0 

2 0 

MM 1 1 

2 3 

DPS/FRP/009 04/25/88 5-64 
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GPC FRP-4 
PASS RECOVERY AFTER BFS ENGAGE 
(ASCENT/ORBIT/ENTRY) 

fo NOTE . 
Procedure can be entered from direct Ascent/Entry engagement or from BFS ENGAGE 
(ORB PKT, DPS). Do not hardware dump or IPL freeze-dry GPC if activation was not attempted. 
The following uplinks will be necessary after completion of FRP: 

@ State Vector 
@ IMU desired REFSMMAT (reqd prior to performing GNC REFERENCE RECOVERY, GNC FRP-1) 
© IMU gyro bias (if reqd) 
@ IMU accel bias (if reqd) 

®@ ADI quaternion (orbit inertial) 
@ if immediate deorbit planned: 

Guidance targets 
f~ : Landing sites (if reqd) 

TACAN table (if reqd) 

a. Config GPCs 
06 @ PASS GNC GPCs MODE - HALT 

@ BFS GPC MODE - RUN 

If BFS not in 301, 
c2 @ BFS CRT - GNC, OPS 301 PRO 

b.  IfSMGPC currently active: 
If SM GPC OUTPUT - TERM: 

@ SM GPC OUTPUT - NORM 
®@ BFS ENGAGE pb - push (reset engage discretes) 

  

  

  

  

                

  

  

  

  

  

01 If SM GPC's self-fail CAM It on, 
@ Perform PL/DPS RECONFIG (PL SYS/SL MAL) 

CHECKPOINT RETRIEVE DISABLE 
C2 @ CKPT RETRV ENA - , 

(TEM 12 EXEC (no*) GPC IPL'd 
06 e@ SM GPC MODE - STBY, then RUN 4 3 2 1 

c2 . cone Or X01 PRO CONFIG | (5) a(5) a(5) a(5) 

Pp GPC | 00040 | 00300 | 02000 | 10000 
c. Attempt recovery of one GPC (begin with GPC 4 and proceed 

{~ in descending order until a GPC is successfully IPL’d) STR 1 0 0 0 0 
© Perform GPCIPL-PASS...............2.0205- OPS SSR-8 2 0 0 0 0 

— 3 0 0 0 0 
d. For first successfully IPL’d GPC, establish SM GPC 4 0 0 0 0 

@ Perform SM REASSIGNMENT ................ DPS SSR-4 Py PL 1/2 4 3 2 1 

e. Select MET as MISSION TIME: CRT 1 4 3 2 1 . >fa fa [2] 
C2 © MISSION TIME MET - ITEM 2 EXEC : 3 4 3 2 1 

4 0 0 0 0 

f. Hardware dump the remaining failed GPCs (if step c 
performed, do not dump IPL'd GPCs) t oj 4 3 2 1 
© Perform GPC HDW INITIATED MEM DUMP.. DPS SSR-1 2 Q 0 0 0 
@ Repeat last step foreachGPC...... ......... DPS SSR-1 
@ BFS ENGAGE pb - push (reset engage discretes) MM ; 4 3 5 ' 

g. Attempt recovery of each dumped GPC 

@ Perform GPC IPL-PASS ...................05- OPS SSR-8 
@ Repeat for each dumped GPC............... DPS SSR-8 7 
@ If 1 PASS GPC, perform steps h-i GPC Recovered 

tf 2 PASS GPCs, perform steps j-m 4 3 2 1 
tf 3 PASS GPCs, perform steps n-r 
{f 4 PASS GPCs, perform steps s-x CONFIG 3 3 3 3 

GPC | 00040 | 00300 | 02000 | 10000 
oo™ h. One PASS GPC, config for ENTRY 

© Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) STR 1 4 3 2 1 
@ Perform GNC REASSIGNMENT (G3).......... OPS SSR-3 2 4 3 2 1 

sy G72} 2 
Select IMUs 1,2,3 to OPERATE: aa ; 5 ' 

c2 @ IMU OPER 1,2,3 - ITEM 4,5,6 EXEC 
: (‘*’ will not appear until DISENGAGE step) CRT 1 ‘4 3 2 1 

Deselect two !MUs leaving one IMU selected: 2 a 3 2 1 
@ IMU DES 2,3 (1,3:1,2) - ITEM 8,9(7,9; 7,8) EXEC 3 4 3 2 1 

(‘*" indicates deselection) 4 0 0 0 0 
@ Perform Maneuver to attitude for subsequent COAS 

f™ alignment STAR PAIRS PAD/CUE CARD (ORB ORB OPS, | 0 0 0 0 
FLT SUPPL, GNC) 2 0 0 0 0 

239 NOTE MM 1 4 3 2 1 
Establish an inertial attitude which will simplify 2 4 3 2 1 
maneuver to second star               

DPS/FRP/O10 = 01/24/89 5-65 MAL/ALL/GEN 5 

 



GPC FRP-4 (Cont) 

i. After MCC confirmation 
F6 @ BFC DISENGAGE - DISENGAGE 

@ ASAP post - disengage : e 
@ DAP CNTL: MAN . 

@ DAP ROT: DISC/DISC/DISC 
c2 © BFS CRT - /O RESET EXEC 

@ ADI ATT - REF 
@ ATT REF pb- push 
@ Perform GNC FRP - 1, IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'D (GNC) 

NOTE 

BFS DISENGAGE can be vby single BFS CRT (as selected by BFS CRT SELECT sw pni C3), 
BFS GPC OUTPUT tb - bp (pni 06), and BFC It - off (pn! F2/F4). BFS must be in RUN to turn BEC It off 
  

  

  

  

  

  

  

  

                  
  

  

  

  

  

  

  

  

  

                          
  

Final Config for Final Config for 
GPC 4 Recovered GPC 3 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS - - - G3 BFS3 OPS - - G3 - BFS3 

POWER | OFF OFF OFF ON ON POWER | OFF OFF ON OFF ON 

OUTPUT | NORM NORM NORM NORM BKUP OUTPUT] NORM NORM NORM NORM BKUP 

MODE | HALT HALT HALT RUN RUN MODE | HALT HALT RUN HALT RUN 

CONFIG 3 CONFIG 3 
GPC 00040 GPC 00300 

STR 1 4 STR 1 3 

2 4 2 3 
3 4 3 3 
4 4 4 3 

PL 1/2 4 PL 1/2 3 

CRT 1 4 CRT 1 3 
2 4 2 3 
3 4 3 3 
4 0 4 0 

tL 1 0 | | 0 

2 0 2 0 

MM 1 4 MM 1 3 

2 4 2 3 

Final Config for Final Config for 
GPC 2 Recovered GPC 1 Recovered 

GPC 1 2 3 4. 5 GPC 1 2 3 4 5 
OPS - G3 - - BFS3 OPS G3 - - : BFS3 

POWER | OFF ON OFF OFF ON POWER | ON OFF OFF OFF ON 

OUTPUT] NORM NORM NORM NORM BKUP OUTPUT| NORM NORM NORM NORM 8KUP 
MODE |} HALT RUN HALT HALT RUN MODE | RUN HALT HALT HALT RUN 

CONFIG 3 CONFIG 3 

GPC 02000 GPC 10000 

STR 1 2 STR 1 1 

2 2 2 1 

3 2 3 1 
4 2 4 1 

PL 2 2 PL 1/2 1 

CRT 1 2 CRT 1 1 

2 2 2 1 
3 2 3 1 ' 
4 0 4 0 

tL 1 0 t 4 0 
2 0 2 0 

MM 1 2 MM 1 1 

2 2 2 1 
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GPC FRP-4 (Cont) 

c3 

k. 
F6 

C3 

C2 

i. 

so™ 

so 

_ 

241 

GPCs Recovered 

  

  

  

  

  

« 1,2 
. . 1,3 2,3 

_ Two PASS GPCs establish single G3 config in lowest 1.4 24 34 
number GPC ° * * 
@ Of PCMMU FORMAT - FXD CONFIG} 3 3 3 
® Perform GNC-REASSIGNMENT.......... DPS SSR-3 10000 | 02000 | 00300 

GNC 21 IMU ALIGN STR 1 1 2 3 

Select iIMUs 1,2,3 to OPERATE: 2 i 2 3 
© IMU OPER 1,2,3 - ITEM 4,5,6 EXEC 3 ' 2 3 
(* will not appear until DISENGAGE step) 4 1 2 3 

Deselect two IMUs leaving one IMU selected: PL 4/2 0 0 9 
@ IMU DES 2,3 (1,3;1,2) - ITEM 8,9(7,9; 7,8) EXEC CRT 1 1 2 3 

(* indicates deselection) 2 1 2 3 
®@ Maneuver to attitude for subsequent COAS alignment 3 1 2 3 

(ORB OPS FS, GNC) 4a 0 0 0 

After MCC confirmation 

@ BFC - DISENGAGE t } 5 5 0 

ASAP post: disengage 
@ DAP CNTL: MAN MM 1 1 2 3 

®@® DAP ROT: DISC RATE/DISC RATE/DISC RATE , } ? 3 
@ BFS CRT -/O RESET EXEC ~ -             

NOTE - 
BFS DISENGAGE can be r/by singie BFS CRT (as selected by BFC CRT SEL 
sw pni C3), BFS GPC OUTPUT tb - bp (pni 06), and BFC It - off (pnl F2/F 4). 
BFS must be in RUN to turn BFC It off 

@ Perform GNC FRP - 1. IMU REFERENCE RECOVERY AFTER GNC GPCs IPL’D (GNC) 
@ If ORBIT config desired, gu to step m 

Entry config desired, establish dual G3 config 
© Perform SM CHECKPOINT INITIATE Cue Card GPCs Recovered 
  

  

  

  

  

@ Perform LOAD PCMMU FORMAT 1424 3 42383 
(ENTRY) (ORB OPS, FLT SUPPL) CONFIG | 3 3 3 

@ Perform GNC REASSIGNMENT GPc | 10040 | 02040 | 00340 | 12300 | 10300 | 12000 
DPS SSR-3 

STR 1 1 2 3 2 1 1 
2 4 4 4 3 3 2 
3 4 4 4 3 3 2 
a 1 2 3 2 1 1 

PL 1/2 j 2 3 2 1 1 

CRT 4 1 2 3 2 1 1 
2 4 a 4 3 3 2 
3 1 2 3 2 1 1 
4 0 0 0 0 0 0 

Lo4 0 0 0 0 0 0 
2 0 0 0 0 0 0 

MM 1 1 2 3 2 1 1 
4 a a 3 3 2                   
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GPC FRP-4 (Cont) 

  

  

  

  

  

  

  

  

  

                        

  

  

  

  

  

  

  

  

                            

i. (Cont) 

Final Config for Two GPCs Recovered and Entry Desired 

GPCs 1,4 Recovered GPCs 2,4 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G3 : : G3 BFS3 OPS : G3 : G3 BFS3 

POWER | ON OFF OFF ON ON POWER | OFF ON OFF ON ON 
OUTPUT] NORM NORM NORM NORM BKUP OUTPUT} NORM NORM NORM NORM BKUP 

MODE RUN HALT HALT RUN RUN MODE HALT RUN HALT RUN RUN 

CONFIG 3 CONFIG 3 
GPC 10040 |. GPC 02040 

STR 1 1 STR 1 2 

2 4 2 4 
3 4 3 4 

4 1 4 2 
PL 1/2 1 PL 12 2 

CRT 1 1 CRT 1 2 

2 4 2 4 
3 4 3 4 
4 0 4 0 

L | 0 L 1 0 

2 6 2 0 

MM 4 1 MM 1 2 

2 4 2 4 

GPCs 3,4 Recovered GPCs 2,3 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 

OPS : - G3 G3 BFS3 OPS - G3 G3 - BFS3 

POWER | OFF OFF ON ON ON POWER | OFF ON ON OFF ON 

OUTPUT] NORM NORM NORM NORM BKUP OUTPUT] NORM NORM NORM NORM BKUP 

MODE HALT HALT RUN RUN RUN MODE HALT RUN RUN HALT RUN 

CONFIG 3 CONFIG 3 
GPC 00340 GPC 02300 

STR 1 3 STR 1 2 

2 4 2 3 

3 4 3 3 
4 3 4 2 

PL 1/2 3 PL 1/2 2 

CRT 1 3 CRT 1 2 

2 4 2 3 

3 4 3 3 
4 0 4 0 

L 1 0 L 1 0 

2 0 2 0 

MM 1 3 MM 1 2 

4 2 3 
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GPC FRP-4 (Cont) 

  

  

  

  

  

  

  

  

  

                            
  

  

  

  

              

l. (Cont) 

Final Config for Two GPCs Recovered and Entry Desired 

GPCs 1,3 Recovered GPCs 1,2 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 

OPS G3 - G3 - BFS3 OPS G3 G3 - - BFS3 

POWER |] ON OFF ON OFF ON POWER |] ON ON OFF OFF ON 
OUTPUT] NORM NORM NORM NORM) BKUP OUTPUT) NORM NORM NORM NORM BKUP 

MODE RUN HALT RUN HALT RUN MODE RUN RUN HALT HALT RUN 

CONFIG 3 CONFIG 3 
GPC | 10300 GPC} 12000 

STR 1 1 STR 1 1 

2 3 2 2 
3 3 3 2 
4 1 4 1 

PL 1/2 1 PL 1/2 1 

CRT 1 1 CRT 1 1 
2 3 2 2 
3 3 3 2 

4 0 4 0 

L 1 0 L 1 0 

2 0 2 0 

MM J 1 MM 1 1 
2 3 2 2 

m. Orbit config desired, establish single G2 
C2 @ BFS CRT - GNC, OPS 000 PRO 

06 © BFS GPC MODE - HALT (tb-bp) GPCs Recovered 
e OUTPUT - NORM 14 

e PWR - OFF 13 24 

@ SM GPC OUTPUT - TERM 1223 34 
C2 GPC/CRT 03 EXEC * * * 

GPC/CRT GNC GPC/4 EXEC CONFIG | 2 2 2 
@ Perform GNC REASSIGNMENT (G3 to G2) _SSR-3 ——By GPC | 10000 | 02000 | 00300 
®@ Perform LOAD PCMMU FORMAT LOAD 

(ORB OPS, FLT SUPPL) STR 1 \ 2 3 
 'f appropriate, perform LOAD PDI DECOM FORMAT 2 1 2 3 

(ORB OPS, FLT SUPPL) 3 1 2 3 
@ Reselect MTU accumulator 4 1 2 3 

PL 1/2 0 0 0 

SM(GNC) 2 TIME CRT 1 1 2 3 

@ MTU ACCUM 1(2,3) TRY - ITEM 34(35,36) ; 3 3 
NOTE 4 1 2 3 

Down arrows will remain for accumulators not selected by L 4 0 0 0 
GPC driving SPEC. If TRY is not successful, do not perform 2 0 0 0 
TIME SYNC. Continue with procedures and Y/ MCC 

MM 1 1 2 3 

1 2 3 

23 
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GPC FRP-4 (Cont) 

  

  

  

  

  

  

  

  

  

                        

  

  

  

  

  

  

  

  

                            

m. (Cont) 

Final Config for Two GPCs Recovered and Orbit Desired 

GPCs 1,4 Recovered GPCs 2,4 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G2 - - SM BFS OPS - G2 - SM BFS 

POWER | ON OFF OFF ON OFF POWER | OFF ON OFF ON OFF 

OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM NORM TERM NORM 

MODE RUN HALT HALT RUN HALT MODE HALT RUN HALT RUN HALT 

CONFIG 2 4(5) CONFIG 2 4(5) 

GPC 10000 00040 GPC 02000 00040 

STR 1 1 0 STR 1 2 0 
2 \ 0 2 2 0 

3 1 0 3 2 0 
4 1 0 4 2 0 

Py 1:2 0 4 PL owe 0 4 

CRT 1 } 4 CRT 1 2 4 

2 1 4 2 2 4 

3 0 0 3 0 0 
4 i 4 4 2 4 

L 1 0 4 t> 1 0 4 

2 0 0 2 0 0 

MM 1 i 4 MM 1 2 a 

2 1 4 2 2 4 

GPCs 3,4 Recovered GPCs 2,3 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS - G2 SM BFS OPS G2 SM - BFS 

POWER | OFF OFF ON ON OFF POWER | OFF ON ON OFF OFF 
OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM TERM NORM NORM 

MODE HALT HALT RUN RUN HALT MODE HALT RUN RUN HALT HALT 

CONFIG 2 4(S) CONFIG 2 4(S) 
GPC 00300 00040 GPC 02000 00300 

STR 1 3 0 STR 1 2 0 

2 3 0 2 2 0 
3 3 0 3 2 0 
4 3 0 4 2 0 

PL 1/2 0 4 PL 1/2 0 3 

CRT 1 3 4 CRT 1 2 3 
2 3 4 2 2 3 

3 0 0 3 0 0 
4 3 4 4 2 3 

L 1 0 4 L 1 0 3 

2 0 0 2 0 0 

MM 1 3 4 MM 1 2 3 

2 4 2 3 

244 

DPS/FRP/O15 03/28/88 5-70 MAL/ALL/GEN 

 



GPC FRP-4 (Cont) 

  

  

  

  

  

  

  

  

  

                            

  

  

  

  

  

  

m. (Cont) 

Final Config for Two GPCs Recovered and Orbit Desired 

GPCs 1,3 Recovered GPCs 1,2 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
ops G2 - SM - BFS OPS G2 SM - - BFS 

POWER |] ON OFF ON OFF OFF POWER |ON = ON OFF OFF OFF 

OUTPUT] NORM NORM TERM NORM NORM OUTPUT] NORM TERM NORM NORM NORM 

MODE RUN HALT RUN HALT HALT MODE RUN RUN HALT HALT HALT 

CONFIG 2 4(5) CONFIG 2 4(5) 

GPC 10000 00300 GPC 10000 02000 

STR 1 1 0 STR 1 1 0 

2 1 0 2 1 0 

3 1 0 3 1 0 
4 1 0 4 1 0 

PL 1/2 0 3 PL 1/2 0 2 

CRT 1 1 3 CRT 1 1 2 
2 1 3 2 1 2 

3 0 0 3 0 0 
4 1 3 4 1 2 

L 1 0 3 L 1 0 2 
2 0 0 2 0 0 

MM 1 3 MM 1 2 
3 2 

GPCs Recovered 

1,2,3 
1,2,4 1,3.4 2,3,4 

n. Three PASS GPCs, establish redundant set CONFIG] 3 3 3 
® Perform GNC REASSIGNMENT (G3).............. DPSSSR-3 ——By GPC | 12000 | 10300 | 02300 

GNC 217 IMU ALIGN STR 1 1 1 2 

Select IMUs 1,2,3 to OPERATE: 2 2 3 3 
@ IMU OPER 1,2,3 - ITEM 4,5,6 EXEC 3 2 3 3 
(* will not appear until DISENGAGE step) 4 \ 1 2 

Deselect two IMUs leaving one IMU selected: PL V2 0 0 0 
@ IMU DES 2,3 (1,3; 1,2) - ITEM 8,9(7,9; 7,8) CRT 1 1 1 2 

EXEC (* indicates deselection) 2 2 3 3 

@ Maneuver to attitude for subsequent COAS alignment 3 1 1 2 
STAR PAIRS PAD/CUE CARD (ORB OPS, FLT SUPPL, GNC) a 0 0 0 

o. . After MCC confirmation Lt 4 0 0 0 
F6 @ BFC DISENGAGE - DISENGAGE (F6) 2 0 0 0 

@ ASAP post - disengage 
C2 @ DAP CNTL pb- MAN MM 1 1 1 2 

@ DAP ROT: DISC RATE/DISC RATE/DISC RATE 2 2 3 3 

C2 @ BFS CRT - I/O RESET EXEC             

NOTE 
BFS DISENGAGE can be # by single BFS CRT as selected by BFC CRT SEL sw, 
(pnl C3), BFS GPC OUTPUT tb - bp (pni 06), and BFC It - OFF (pri F2/F4). 
BFS must be in RUN to turn BFC It off 

@ Perform GNC FRP-1, IMU REFERENCE RECOVERY AFTER GNC GPCs IPL’D (GNC) 
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GPC FRP-4 (Cont) 

  

  

  

  

            

  

  

  

  

            

  

  

  

  

            

p. Then config for ORBIT . 1 3 Cs Recovered 
C2 @ BFS CRT - GNC, OPS 000 PRO ~ 124 13.4 234 
O6 @ BFSGPC OUTPUT -NORM soo se sme 

e MOOE - STBY CONFIG 2 2 2 
e MODE - HALT (tb-bp) GPC 12000 | 10300 | 02300 
e PWR - OFF 

C2 GPC/CRT 03 EXEC STR 1 1 1 2 

GPC/CRT SM GPC/4 EXEC 2 2 3 3 
© Perform GNC REASSIGNMENT (G3 to G2)................ SSR-3 —P 3 1 1 2 

06 @ SMGPCOUTPUT -TERM 4 2 3 3 
© Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) PL 1/2 0 0 0 
© if appropriate, perform LOAD PDI DECOM FORMAT 

(ORB OPS, FLT SUPPL) CRT 1 1 1 2 
® Reselect MTU accumulator 3 3 3 3 
SM(GNC) 2 TIME 

4 2 3 3 
c2 @ MTU ACCUM 1(2,3) TRY - ITEM 34(35,36) EXEC L 1 0 0 0 

NOTE 2 0 0 0 

Down arrows will remain for accumulators not selected by MM 1 1 1 2 
GPC driving SPEC. If try not successful, do not perform 2 2 3 3 
TIME SYNC. Continue with procedures and contact MCC 

® Reinitiate PL OPS 
@ On MCC go, perform steps q-r GPCs Recovered 

13.4 
1,2,3 _ 2,3,4 

q. Prepare for freeze-dry GPC CONFIG 2 2 
@ Perform GNC REASSIGNMENT... 0.000.020.0000... SSR-3 —P] GPC 10000 | 02000 

STR 1 1 2 
2 1 2 

3 1 2 
4 1 2 

PL 1/2 0 0 

CRT 1 1 2 

2 1 2 
3 0 0 
4 1 2 

L 1 0 0 
2 0 0 

MM 1 1 2 

2 1 2 

GPCs Recovered 
1,2,4 1,3,4 

1,23 2,3,4 
r. Then freeze-dry GPC CONFIG | 3(FD) | 3(FD) 

© Perform FREEZE-DRY REASSIGNMENT .................. SSR-S —P] GPC 0200 | 00300 

STR 1 2 3 

2 2 3 
3 2 3 
4 2 3 

PL 1/2 0 0 

CRT 1 2 3 
2 2 3 

' 3 2 3 
4 0 0 

| 0 0 
2 0 0 

MM 1 2 3 
2 2 3 246 
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GPC FRP-4 (Cont) 

  

  

  

  

  

  

  

  

                    

  

  

  

  

  

  

  

  

                            

r. (Cont) « 

Final Config for Final Config for 
GPCs 1,2,4 Recovered GPCs 1,3,4 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
ops G2 G3FD - SM BFS ops G2 - G3FD SM BFS 

POWER | ON OFF OFF ON OFF POWER | ON OFF OFF ON OFF 
OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM NORM TERM NORM 

MODE RUN HALT HALT RUN HALT MODE RUN HALT HALT RUN HALT 

CONFIG 2 4(5) 3(FD) CONFIG 2 4(5) 3(FD) 

GPC 10000 00040 02000 GPC 10000 00040 03000 

STR 1 1 0 2 STR 1 1 0 3 

2 1 0 2 2 1 0 3 
3 1 0 2 3 1 0 3 
4 1 0 2 4 1 0 3 

PL 1/2 0 4 0 PL 1/2 0 4 Qo 

CRT 1 1 4 2 CRT 1 4 4 3 

2 1 4 2 20 1 4 3 
3 0 0 2 3 0 0 3 
4 1 4 0 4 1 4 0 

tL 1 0 4 0 Lt 1 0 4 0 
2 0 0 0 2 0 0 0 

MM 1 1 4 2 MM 3 1 4 3 

2 1 4 2 2 1 4 3 

Final Config for Final Config for 
GPCs 2,3,4 Recovered GPCs 1,2,3 Recovered 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 

ops - G2 G3FD SM BFS ops G2 G3FD SM - BFS 

POWER | OFF ON OFF ON OFF POWER | ON OFF ON OFF OFF 
OUTPUT] NORM NORM NORM TERM NORM OUTPUT] NORM NORM TERM NORM NORM 
MODE HALT RUN HALT RUN HALT MODE RUN HALT RUN HALT HALT 

CONFIG 2 4(5) 3(FD) CONFIG 2 4(5) 3(FD) 
GPC 02000 00040 00300 GPC 10000 00300 02000 

STR 1 2 0 3 STR 1 1 0 2 

2 2 0 3 2 “4 0 2 

3 2 0 3 3 1 0 2 

4 2 0 3 4 1 0 2 
PL 1/2 0 4 0 PL 1/2 0 3 0 

CRT 1 2 4 3 CRT 1 1 3 2 
2 2 4 3 2 1 3 2 

3 0 0 3 3 0 0 2 
4 2 4 0 4 1 3 0 

Lt o1 0 4 0 tl o1 0 3 0 
2 0 0 Oo 2 0 0 0 

MM 1 2 4 ‘3 MM 1 1 3 2 

2 2 4 3 2 1 3 2 
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GPC FRP-4 (Cont) 

  

  

  

  

          

  

  

  

  

          

  

  

  

  

  

s. Four PASS GPCs, establish G3 redundant set ‘ . CONFIG 3 
® Perform GNC REASSIGNMENT.(G3)°..... 0.06202... DPSSSR-3 ——By GPC | 12300 

GNC 21 IMU ALIGN STR 5 ; 

Select IMUs 1,2,3 to OPERATE: 3 3 
© IMU OPER 1,2,3 - TEM 4,5,6 EXEC 4 3 
(* will not appear until DISENGAGE STEP) PL 1/2 0 

Deselect two IMUs leaving one IMU selected: CRT I 
@ IMU DES 2,3 (1,2) - ITEM 8,9(7,8) EXEC (* indicates deselection) 2 1 

@ Maneuver to attitude for subsequent COAS alignment STAR PAIRS 3 2 
PAD/CUE CARD (ORB OPS, FLT SUPPL, GNC) 4 3 

- t. After MCC confirmation Ll 1 0 

F6 @ BFC - DISENGAGE 2 0 

: @ ASAP post - disengage: 
c3 ®@ DAP CNTL pb - MAN MM 1 1 

@ DAP ROT: DISC RATE/DISC RATE/DISC RATE 2 

C2 @ BFS CRT - I/O RESET EXEC 

NOTE 

BFS DISENGAGE can be / by single BFS CRT as selected by BFC CRT 
SELECT sw (pn! C3), BFS GPC OUTPUT tb - bp (pni 06), and BFC 
It - off (pn F2/F4). BFS must be in RUN to turn BFC It off 

@ Perform GNC FRP-1, IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'D (GNC) 

u. Then prepare to freeze-dry a GPC CONFIG 3 

@ Perform GNC REASSIGNMENT (G3). ...........0..... DPSSSR-3 ——Bj GPC | 12000 

STR 1 1 

2 2 

3 2 
4 1 

PL 1/2 0 

CRT 1 1 
2 2 

3 2 
4 0 

L 1 0 

2 0 

MM 1 1 

2 2 

v. Then freeze-dry a GPC . CONFIG | 3(FD) 
© Perform BACKOUT FREEZE-DRY ASSIGNMENT. ......... DPSSSR-3 ——By GPC | 00300 

STR 1 3 
2 3 
3 3 
4 3 

PL 1/2 0 

CRT 1 3 

2 3 
3 3 
4 0 

\ L 1 0 

2 0 

MM 1 3 

2 3         
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GPC FRP-4 (Cont) 

w. Thenconfig for ORBIT 

  

  

  

  

  

        

  

  

  

  

  

  

  

  

                

C2 ® BFS CRT -GNC OPS 000 PRO 
06 ® BFS GPC OUTPUT - NORM 

e MODE - STBY CONFIG] 2 
e MODE - HALT GPc | 12000 
° PWR - OFF 

C2 GPC/CRT 03 EXEC STR 1 ' 
GPC/CRT.44 EXEC 2 2 

© Perform GNC REASSIGNMENT (G3toG2) .............. SSR-3 ——> 3 ' 
06 @ SM GPC OUTPUT - TERM 4 2 

@ Reselect MTU accumulator PL V2 0 

SM(GNC) 2 TIME CRT 1 1 

© MTU ACCUM 1(2,3) TRY - ITEM 34(35,36) EXEC 2 2 

NOTE 4 2 
If try is not successful, do not perform TIME SYNC. bt o4 0 
Continue with procedures and / MCC 2 0 

® Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) MM 1 1 
®@ If single GNC GPC config desired, perform step x 2 2 
@ Reinitiate PL OPS 

Final Config for 
GPCs 1,2,3,4 Recovered 

GPC 1 2 3 4 5 
OPS G2 G2  G3FO SM BFS 

POWER |ON ON OFF ON _ OFF 
OUTPUT| NORM NORM NORM TERM NORM 
MODE |} RUN RUN HALT RUN HALT 

CONFIG 2 4(5) 3(FD) 
GPc | 12000 | 00040 00300 

STR 1 1 0 3 
2 2 0 3 
3 1 0 3 
4 2 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 
2 2 4 3 
3 0 0 3 
4 2 4 0 

Ll 1 0 4 0 
2 0 0 0 

MM 1 1 4 3 
2 2 4 3 
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GPC FRP-4 (Cont) 

x. Establish single GNC GPC config" 
‘» @ Perform GNC REASSIGNMENT (G2) 

06 

-DPS/FRP/O21 

e GPC MODE 2 STBY (tb-bp), then HALT 
° PWR 2 OFF 

  

2 * 

12000 
  

O
n
 

w
a
t
 

=
 

  

  

  

—
-
o
O
4
 —
 

  

  e
o
 

      —_     

  

  

  

  

  

                

Final Config for 
GPCs 1,2,3,4 Recovered 

Single GNC GPC 

GPC 1 2 3 4 5 

ops G2 G2FD G3FD SM BFS 

POWER | ON OFF OFF ON OFF 

OUTPUT! NORM NORM NORM TERM NORM 

MODE RUN HALT HALT RUN HALT 

CONFIG 2 4(5) 3(FD) 
GPC 10000 | 00040 00300 

STR 1 1 0 3 
2 1 0 3 
3 1 0 3 

4 1 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 

2 1 4 3 

3 0 0 3 
4 1 4 0 

tL 1 i) 4 0 
2 0 0 0 

MM 1 1 4 3 
2 1 4 3 
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GPC FRP-5 | 
PL9 ASSIGNMENT (DEU IPL-PASS OR MMU READ/WRITE) 

NOTE 
Procedure assumes nominal ORBIT config 

a. Prepare for PL9 assignment 
® Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL, COMMANST) 
If GPC 2 pwerd OFF: 

O6 @’GPC MODE 2 - HALT 
L1 ey AV BAY 2 FAN A(B) - ON 
O6 © GPCPWR2-ON 

  

  

  

  

  

@ GPC MODE 2 - STBY (tb-RUN), then.RUN CONFIG 2 

© If reqd, perform GNC REASSIGNMENT (G2)........ SSR-3 GPC 10000 

STR 1 1 
2 1 

3 1 
4 1 

PL 1/2 0 

CRT t 1 
2 1 

3 0 
4 1 

L 1 0 
2 0 

b. Establish PLO in GPC 2 

C2. @ CRT X MAJ FUNC- PL MM 1 1 

(where X = 1,2,3, or 4. as appropriate) 2 1     
  

@ GPC/CRT 2 X EXEC 

X: PLO GPC MEMORY 
  

  

  

  

  

@ CONFIG -ITEM 1 + 6 EXEC CONFIG 6 
@ Assign desired GPC, CRTs, and MMs to GPC 2. ——— > Gec | 02000 
@ PL, OPS 901 PRO 

c. Perform DEU IPL-PASS/BFS, DPS SSR-9 STR } ° 
or MMU Dump Read/Write as desired 3 0 

‘ 4 0 
PL 1/2 0 

CRT 1 2 
2 2 

3 0 
4 2 

L 1 0 

2 0 

MM 1 2 
2 2       
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GPC FRP-5 (Cont) 

d. Reassign GNC tocurrent PLO GPC , 
@ CRT - PL, OPS 000 PRO 

“® Perform GNC - REASSIGNMENT (G2) ................ SSR-3 ——> 
@ Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL, 

COMMIINST) 

@ 'f single GNC GPC config desired, perform stepe 

  

  

  

  

  

  

  

  

          

Final Config 

GPC 1 2 3 4 5 
OPS G2 G2 G3FD SM BFS 

POWER {ON ON OFF ON OFF 

OUTPUT {NORM NORM NORM TERM NORM 
MODE ]RUN RUN HALT RUN HALT 

CONFIG 2 4(S) | 3(FD) 
GPC | 12000 | 00040 ; 00300 

STR 1 1 0 3 
2 2 0 3 
3 1 0 3 
4 2 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 
2 2 4 3 

3 0 0 3 
4 2 4 0 

t o4 0 4 0 
2 0 0 0 

MM 1 1 4 3 

2 2 4 3         

e. Establish single GNC GPC config 
@ Perform GNC REASSIGNMENT (G2) 

O06 @ GPC MODE 2 - STBY (tb-bp), then HALT 

  

  

  

  

  

  

  

  

                  

e PWR 2 - OFF 

Li @ Put AV BAY 2 FAN A(B) into pre-FRP-5 config 

Final Config Single GNC GPC 

GPC 1 2 3 4 5 
OPS G2 G2FD G3FD SM BFS 

POWER [ON OFF OFF ON OFF 
OUTPUT |NORM NORM NORM TERM NORM 
MODE RUN HALT HALT RUN HALT 

CONFIG 2 4(5) | 3(FD) 
GPC | 10000 | 00040 | 00300 

STR 1 1 0 3 
2 1 0 3 
3 1 0 3 
4 1 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 

2 1 4 3 
3 0 0 3 
4 1 4 0 

t 1 0 4 0 
2 0 0 0 

MM 1 1 4 3 
2 1 4 3 

DPS/FRPIO23 04/268 292 5-78 
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GPC FRP-5 
PLO ASSIGNMENT (DEU IPL-PASS OR MMU READ/WRITE) 

NOTE 
Procedure assumes nominal ORBIT config 

a. Prepare for PL9 assignment 
@ Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL, COMM/INST) 
If GPC 2 pwrd OFF: 

O06 @/GPC MODE 2- HALT 
@ GPC PWR2-CN 

L1 @YAV BAY 2 FAN A(B)- ON 
O6 @ GPC MODE 2 - STBY (tb-RUN), then RUN 

®@ If reqd, perform GNC REASSIGNMENT (G2).......... 

b. Establish PLO in GPC 2 
C2. @ CRT 1(2,3,4) MAJ FUNC - PL 

(where X = 1,2,3, or 4.as appropriate) 
@ GPC/CRT 2 X EXEC 

X: PLO GPC MEMORY 

@ CONFIG - ITEM 1 + 6 EXEC 
@ Assign desired GPC, CRTs, and MMs to GPC 2 
@ PL, OPS 901 PRO 

  

      

c. Perform DEU IPL-PASS/BEFS, DPS, SSR-9 
or MMU DUMP READ/WRITE as desired 

DPS/FRP‘022 05/04/88 5-77 
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GPC FRP-5 (Cont) 

. 

d. Reassign GNC to current PLY GPC 
@ CRT - PL, OPS 000 PRO 
© Perform GNC - REASSIGNMENT (G2). 
@ Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL, 

  

  

  

  

  

  

  

  

  

COMMANST) 
® If single GNC GPC config desired, perform stepe 

Final Config 

GPC 1 2 3 4 5 

OPS G2 G2 G3FO SM BFS 

POWER |ON ON OFF ON OFF 

OUTPUT | NORM NORM NORM TERM NORM 
MODE RUN RUN HALT RUN HALT 

CONFIG 2 4(5) 3(FD) 

GPC 72000 | 90040 | 00300 

STR 1 1 0 3 
2 2 0 3 

3 1 0 3 
4 2 0 3 

PL 1/2 0 4 0 

CRT 1 } 4 3 
2 2 4 3 

3 0 0 3 
4 2 4 0 

L 1 0 4 0 
2 0 9) i) 

MM 1 1 4 3 

2 2 4 3                 

e. Establish single GNC GPC config 
© Perform GNC REASSIGNMENT (G2) 

O6 © GPC MODE 2 - STBY (tb-bp), then HALT 
e PWR 2 - OFF 

L1 @ Put AV BAY 2 FAN A(B) into pre-FRP-5 config 

  

  

  

  

  

  

  

  

                  

Final Config Single GNC GPC 

GPC 1 2 3 4 5 
OPS G2  G2FD G3FD SM BFS 

POWER |ON OFF = OFF ON OFF 
OUTPUT |NORM NORM NORM TERM NORM 
MODE |RUN HALT HALT RUN HALT 

CONFIG 2 4(5) | 3(FD) 
GPC | 10000 | 00040 | 00300 

STR 1 1 0 3 
2 1 0 3 
3 0 3 
4 1 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 
2 1 4 3 
3 0 0 3 
4 1 4 0 

Lot 0 4 0 
254 2 0 0 0 

MM 1 1 4 3 
2 1 4 3 

DPS/FRP/023 04: 6/88 5-78 

  

  

  

  

          

  

  

  

  

      

SSR-3 ——py CONFIG 2 
GPC 12000 

STR 1 1 
2 2 
3 1 
4 2 

PL 1/2 0 

CRT 1 1 
2 2 
3 0 
4 2 

L 1 0 
2 0 

MM 1 | 

2 2 

.. §$R-3 : > CONFIG 2 

GPC 10000 

STR 1 1 
2 1 
3 1 
4 1 

PL 1/2 0 

CRT 1 1 
2 1 
3 0 
4 1 

tL o61 0 
2 0 

MM 1 1 
2 1     

MAU/ALL/GEN 
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GPC FRP-6 
OPS 3 TRANSITION (BOTH MMUs FAILED) 

NOTE - 

Procedure assumes the initial config shown. 
This config is established by attempting OPS 
transition with GPC 1,2. The appropriate MMU 

MAL procedures have been performed 

a. Bring up freeze-dry GPC 

O6 ® Freeze-dry GPC PWR-ON 
e GPC MODE - STBY (tb-RUN}), then RUN 

C2. @ CRT3 MAJ FUNC - PL 
@ GPC.CRT 33 EXEC 

b. Config ENTRY 

NOTE 
For following GNC reassignment, /OPS call made on —————> 

  

  

  

  

  

  

  

  

    

Initial Contig 

GPC 1 2 3 4 5 
OPS G2/G8/0 G2/GB/NG3FD SM BFS 

POWER | ON ON OFF ON * 
OUTPUT |NORM NORM NORM TERM ** 
MODE RUN RUN HALT RUN * 

g* 

CONFIG 2 4(5) 3(FD) | 42000 
GPC 12000 | 00040 90300 | (19000) 

STR 1 1 0 3 1(4) 

2 2 0 3 2(1) 
3 1 9 3 V1) 
4 2 5 3 ooh 

PL 12 3) d y nay 

CRT 1 1 4 3 un 
2 2 4 3 2(1) 
3 2 4 3 0(0) 
4 0 0 0 21) 

tL o4 0 4 0 0(0) 

9 By 9 0(0) 

MIN : 3 3 rey 
2 2 4 3 "rd))           

* Applies only if procedure 1s entered 

from GNC OPS 8 with 1 or 2 GNC GPCs 
** implies switch positions and/or entered 

values do not matter 

CRT which ts assigned to one of the original GNC GPCs 

@ Perform GNC REASSIGNMENT (G2/G8/0 to G3)...... 
O6 ey BFS GPC PWR-ON 

/ MODE - STBY 
c2 e CRT - GNC, OPS 301 PRO 
O06 @ GPC OUTPUT - B/U 

e MODE - RUN 

c. Select fixed PCMMU format 

C3. ey/O1 PCMMU FORMAT - GPC 

X: SM 62 PCMMU/PL COMM 

(where X = 1,2,3, or 4. as appropriate) 
@ CRT X PCMMU FMT SEL FXO - ITEM 1 EXEC (*) 

d. Enable uplink control 

X: SM1 OPS UTILITY 

@ UL CNTL ENA - ITEM 36 EXEC (*) 
@ UPLK - manually config to AOS/LOS 

e. ¥ Auto TFL load enabled on BFS 

3: BFS 0 BFS MEMORY 

e/ TFL ENA - ITEM 29 (*) 
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CONFIG 3 

GPC 12300 

STR 1 1 
2 2 

3 3 
4 3 

PL 1/2 0 

CRT 1 1. 
2 2 
3 3 
4 0 

Lo 0 
2 0 

MM 3 1 
2 2       
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GPC FRP-$ i002; 

SM G2C will be transit: 
NOTE 

TIG -FO:8G Jsing step f 

   
    

f. Expand’: 
2 ONECART 

@ SM CPC CUTPUT - NORM 
@ Perform GNC REASSIGNMENT ......... 

   
GNC 535 HGRIZ SIT 

onedto OPS 3 at approximately 

indant set (approximately TIG -50:00) 
“1, OPS 000 PRO 

- / PASS appropriate RUNWAY SEL 

  

  

  

  

  

    

  

  

      

CONFIG 3 
GPC 12340 

STR 1 1 
2 2 
3 3 
4 4 

PL 1/2 1 

CRT 1 1 
2 2 
3 3 
4 0 

L t 9 
2 0 

MM i 1 
2       

  

  

  

  

Final Config 

OPS 3 Both MMUs Fatied 

Pope 1 2 3 4 5... 
eS G3 33 G3 G3 BFS3 

ON ON OM ON ON 
NORM NORM NORM NORM BKUP 

RUN RUN RUN RUN RUN 

| CONEIG 3 
> GPC 12340 

De "2 } 3 
: e 2 

3 3 
4 4 

PL 12 1 

CRT 1 1 

2 2 
3 3 

| 4 0 

Lo 0 
2 0 

inant i 
2 2               
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GPC FRP-7 
DPS RECONFIG FOR LOSS OF AV BAY COOLING (ASCENT/ORBIT) 

« 

: “NOTE 
Procedure is designed to protect GPCs from overheating by moving 
G2, SM, BFS functions into cooled Av Bay GPCs (if not already there). 
G3FD and G2FD (or redundant G2) functions are placed into uncooled 

Av Bay GPCs and powered off. If BFS is moved, new BFS GPC will be 
dumped to provide good BFS for Entry 

For Ascent, this FRP assumes PWRDN, LOSS OF AV BAY FANS procedure 

(ASC PKT ) has been accomplished 

If ORBIT config is G3 (OMS/RCS burns) or G8 (FCS C/O), substitute 
for G2 where appropriate. Major mode 301 assumed if no OPS 3 

| Perform steps 
  

  

    

  

  

  

  

  

                          
  

  

  

  

  

  

  

  

              
  

ASCENT (G1) a-h 
ORBIT (G2,G8,G3/S2) i-q 

ASCENT 

Initial ASCENT Config - Av Bay 1 Initial ASCENT Config - Av Bay 2 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
ops - G1 G1 : BFS1 OPS G1 - GI G1 BFS 

POWER | OFF ON ON OFF ON POWER | ON OFF “ON ON OFF 
OUTPUT| NORM NORM NORM NORM BKUP OUTPUT] NORM NORM NORM NORM BKUP 

MODE HALT RUN RUN HALT RUN MODE RUN HALT RUN RUN HALT 

CONFIG 1 CONFIG ] 

GPC 12340 GPC 12340 

STR 1 2 STR 1 1 
2 3 2 4 
3 3 3 3 
4 2 4 4 

PL 1/2 2 PL 1/2 1 

CRT 1 2 CRT 1 1 
2 2 2 3 
3 3 3 4 
4 0 4 0 

L 1 1 L j 1 

2 2 2 2 

MM 1 2 MM 1 1 

2 3 2 3 

Initial ASCENT Config - Av Bay 3 

GPC 1 2 3 4 5 
OPS G1 G1 - Gt BFS1 

POWER | ON ON OFF ON ON 

OUTPUT | NORM NORM NORM NORM BKUP 

MODE RUN RUN HALT RUN RUN 

CONFIG 1 
GPC 12340 

STR 1 1 

2 2 
3 4 
4 4 

PL 1/2 1 

CRT 1 | 

2 2 
3 4 
4 0 

Lo 1 
2 

MM 1 1 
2 2 

DPS/FRP/026 03/28/88 5-81 MAL/ALL/GEN 
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GPC FRP-? (oon 

    

  

  

  

  

  

            

  

  

  

  

            

  

  

  

  

            

Av Bay 

1 2 3 
of CONEIG 3 3 3 

3 Perform EREEZE-ORY REASSIGNMENT....... 0000.00... SSR-5 —By GPC | 10000 | 02000 | 00300 
@ Freese etry GPC MODE - STBY (tb-bp), HALT 

a PWR - OFF STR 1 1 2 3 
2 1 2 3 

b. Secure Bis (av Bay 1,3 only) 3 1 2 3 
C2 6 BEEP GNC_OPS 000 PRO 4 1 2 3 
Ob € GPC EF ~ HALT (tb-bp) PL 1/2 0 0 9 

* RUT = NORM CRT 1 1 2 3 os PVeR OFF > 1 > 3 
C2. @ BEC CRT Se OFF 5 ' ; ; 

4 0 0 0 

Lo 0 0 0 
2 0 0 0 

MIM ! : 3 

: ! 2 3 

Av Bay 

6 Esta 2 ae 1 2 3 
fy oe 4 “CONFIG 2 2 2 “ or WED REASSIGNMENT (G1 10 G2) .. SSR-3 =F Gee | 02000] 10000 | 12000 

STR I 2 1 1 
: 2 ! 2 

: 2 1 1 
a 2 1 2 

PL 1:2 Q 0 0 

CRT 3 2 1 1 
2 2 1 2 
3 0 0 0 
4 2 1 2 

Lod Qo Oo 0 
2 0 0 0 

MM 3 2 1 1 
2 2 1 2 

Av Bay 

d Bora. wos 23 C3 @ hw ORMAT-PGM CONFIG | a(S) | 4(5) @ Pact): SMO REASSIGNMENT o0000000...00........, SSR-4 ——h GPC | 00300 | 00040 
ve “7. TERM in SSR-4) 

STR 1 0 0 
2 0 | Oo 
3 0 0 
4 0 0 

PL 1/2 3 4 

CRT 1 3 4 
2 3 4 
3 0 0 
4 3 4 

tL oo1 3 4 
2 0 0 

MM 1 3 4 
2 3 
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e. If Av Bay 2, Reassign BFS 
Perform GPC IPL MENU OPTION (PASS/BFS)(GPC 3,BFS)............ SSR-7 
Oump BFS: 

© Perform GPC SW INITIATED MEM DUMP... ................. SSR-2 
06 @ GPC 3 MODE - STBY,HALT 

e / OUTPUT - NORM 
e PWR - OFF 

Re-IPL GPC 5: 
@ Perform GPCIPL-PASS. 0000000000000. Docc c cece cece eee SSR-8 

O06 © GPC5 MODE -STBY (tb-bp), HALT 
e OUTPUT - NORM 
e PWR - OFF 

f. Perform LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) 

g. Config LRU switches 

Av Bay 1 Av Bay 2 Av Bay 3 

014:A BRAKES MNA - OFF O15:A BRAKES MNB - OFF 013:A cb ESS 18C C;WA-op 
:€ cbMNA ADTA1-op :E cbMNBADTA 2-op o7 TACAN 3 MODE - OFF 

O16:A BRAKES MNC - OFF O16:A BRAKES MNC - OFF 
:£ cbMNC ADTA3-op :E cbMNC ADTA4-op 

oO7 TACAN 1 MODE - OFF O7 TACAN 2 MODE - OFF 
08 MLS 1 - OFF 08 MLS 2,3 (two) - OFF 
L4:P cbAC3 A LG SNSR1-op 

h. Config CRTs. 
C2 @ GPC/CRT 03 EXEC 

® GPC/CRT GNC GPC/4 EXEC 
@ CRT3 PWR - OFF 

At deorbit prep, perform PDP, LOSS OF TWO AV BAY FANS, CONTINGENCY DELTA, DEORBIT PREP 
Final Config matrices at end of FRP 

ORBIT 

1. ORBIT procedure assumes nominal ORBIT DPS config. If less than 
two hours from deorbit burn, perform LOSS OF AV BAY FANS (ENT PKT, PWRDN) 

If Av Bay 3, perform step p only 
If GPC 2 currently in HALT, 

O06 © GPC PWR2-ON 
  

  

  

  

  

  

  

          
  

  

° MODE 2 - STBY (tb-RUN), then RUN 
If Av Bay 1, CONFIG 2 

© Perform GNC REASSIGNMENT ...............-.-..0-00 0 $sR-3 By GPC |: 12000 

j. Single G2 GPC ops STR } 5 
© Perform GNC REASSIGNMENT (G2).....................- 3 : 

Av Bay 1 Ay Bay 2 4 2 

CONFIG] 2 config | 2 PL 1/2 0 
Leveeaees ssr-3 1 GPc | 02000 GPC | 10000 CRT 1 1 

STR 1 2 STR 1 1 2 2 
2 2 2 1 3 0 
3 2 3 1 4 2 
4 2 4 1 

Ll o1 0 PL 1/2 0 PL 1/2 0 > 0 

CRT ; 2 CRT ' MM] , 

3 0 3 0 2 2 
4 2 4 1 

t 1 0 | 0 
2 0 2 0 

MM 1 2 MM 1 1 
2 2 1               
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“If Av Bay 1: 
@ Perform SM CHECKPOINT INITIATE Cue Card 
© Perform PL/DPS RECONFIG (PL SYS/SL MAL) 

O6 © SMGPC MODE - STBY (tb-bp), RUN (tb-RUN) 
@ GPC OUTPUT 4- NORM 

If OPS 2/8, 
@ BFSGPC PWR--ON 

° MODE - RUN (during LOS for CW tones) 
° - STBY (during AOS for gnd comm mgmt) 

Ifno Comm at next AOS select best antenna 

If OPS 3, 
@ BFSGPC PWR~-ON 
e MODE -RUN 

k. if time insufficient for complete reconfig: 

Av Bay 1 Av Bay 2 
O6 GPC1,4 MODE -STBY (tb-bp), HALT GPC 2 MODE - STBY (tb-bp), HALT 

PWR - OFF PWR -OFF 
v5 MODE - HALT (tb-bp) 

PWR -OFF 

Then, perform step p, and MCC 

|. Establish freeze-dry GPC (Av Bay 1- GPC 1; Av Bay 2 - GPC 2) 

  

  

  

  

              

  

  

  

  

          

If OPS 2/8, Av Bay 1 Av Bay 2 

e Perform FREEZE-ORY REASSIGNMENT ......... SSR-5 ——__ CONFIG 3(FD) CONFIG 3(FD) 

Hf OPS 3, GPC 10000 GPC 02000 
©@ Perform BACKOUT FREEZE-DRY ASSIGNMENT ... SSR-6 ———_ 

O6 © FOGPCMODE -HALT STR 1 1 STR 1 2 

e PWR - OFF 2 1 2 2 

, . 3 1 3 2 
4 1 4 2 

PL 1/2 0 PL 1/2 0 

CRT 1 1 CRT 1 2 

2 1 2 2 
3 1 3° 2 
4 0 4 0 

L 1 0 L 1 0 
2 0 2 0 

MM 1 1 MM 1 2 

2 1 2 2 

m. Reassign GPC 3 
O06 #/GPC MODE 3-HALT 

° PWR 3-ON CONFIG | 4(5) 
If Av Bay 1, GPC | 00300 

O6 © GPC MODE 3 - STBY (tb-RUN), then RUN STR 1 0 
@ Perform SM REASSIGNMENT ................... SSR-4 ——— 2 0 

@ Reinitiate PL OPS 3 0 

O6 © BFSGPC MODE - HALT (tb-bp) 2 0 
e PWR - OFF PL 1/2 3 

tf Av Bay 2, 
@ Perform GPC IPL MENU OPTION (PASS/BFS) (GPC 3, BFS) . . SSR-7 CRT 1 3 

if time permits, or G2FD GPC desired, 2 3 
© Perform GPC IPL - PASS (GPC 5).......0.00.. 0.2 eee eee SSR-8 3 0 

4 3 

L 1 3 
2 0 

MM 1 3 

2 3 
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n. lf 

-7 (Cont) 

G2FD GPC desired 
@ Perform GNC REASSIGNMENT (G2) 

© Deassign G2FD GPC from MC 2 NBAT 
(Do not perform OPS MODE RECALL) 

0. Turn off GPCs in failed Av Bay 

O6 
Av Bay 1 

¥GPC1 MODE -HALT 
YPWR-OFF 

GPC 4 MODE -STBY (tb-bp), HALT 
PWR - OFF 

p. Config LRU switches 

Av Bay 1 

014:A BRAKES MNA - OFF 
:€ /cb MNA ADTA t -op 

016:A w/ BRAKES MNC - OFF 
E 

07 

08 
L4:P 

DPS/FRP/030 

cb MNC ADTA 3 -op 

7 TACAN 1 MODE - OFF 
/ MLS 1 - OFF 
¥ cb AC3 A LG SNSR 1 - op 

  

  

  

  

  

  

  

  

  

  

            

Av Bay 

1 2 

CONFIG | 2 2 
Lecce eee e eee eee SSR-3 ——F} Gec | 02040 | 10005 

STR 1 2 1 
2 2 1 
3 2 1 
4 2 1 

PL 1/2 0 0 

CRT 1 2 1 
2 2 1 
3 0 0 
4 2 1 

L 1 0 0 
2 0 ) 

MM 1 2 1 
2 2 1 

Av Bay 
1 2 

—______ | CONFIG | 2 2 
GPc_ | 02000 | 10000 

STR 1 2 1 
2 2 1 
3 2 1 
4 2 1 

PL 1/2 0 0 

CRT 1 2 1 
2 2 1 
3 0 0 
a 2 1 

| 0 0 
2 0 0 

MM 1 2 1 
2 2 1 

Av Bay 2 

GPC 2MODE -HALT 
YPWR- OFF 

GPC5 MODE -STBY (tb-bp), HALT 
PWR - OFF 

Av Bay 2 Av Bay 3 

015:4 BRAKES MNB - OFF 06 aGPC3MODE-HALT 
:€ a cbMNBADTA2-op 7 PWR - OFF 

016:A a BRAKES MNC - OFF 013:A cbESS 18CCAWA-op 
:€ a cb MNCADTA 4-op 07 ~— o TACAN 3 MODE - OFF 

o7 ¥ TACAN 2 MODE - OFF 
08 y¥ MLS 2,3 (two) - OFF 
L4:P = oa cb AC2 ALG SNSR 2 - op 

At deorbit prep, go to LOSS OF AV BAY AIR COOLING (DEORB PREP, CONTINGENCY DELTAS) 
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q. if Av Bay 2, SAW dump BFS/GPC 

  

  

  

  

  

  

  

                          
  

@ Perform GPC SW INITIATED MEM DUMP (BFS)................ SSR-2 
O6 © GPC 3 MODE - STBY,HALT (tb-bp) 

eo PWR - OFF 

C3 @ ¥O1 PCMMU FORMAT - GPC 

X: SM 62 PCMMU/PL COMM 

CRT Format: 
PGM - ITEM 2 EXEC (*) 

Final Config 
(ASCENT and ORBIT no G2FD GPC) 

Av Bay 1 Av Bay 2 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
OPS G3FD G2 SM - BFS ops G2 G3FD BFS SM - 

POWER | OFF ON ON OFF OFF POWER | ON OFF OFF ON OFF 
OUTPUT| NORM NORM TERM NORM NORM j| OUTPUT} NORM NORM NORM TERM NORM 
MODE |HALT RUN RUN HALT HALT |] MODE | RUN HALT HALT RUN HALT 

CONFIG 2 4(5) 3(FD) CONFIG 2 4(5) 3(FD) 
GPC | 02000 00300 10000 GPC 10000 00040 02000 

STR 1 2 0 1 STR 1 1 0 2 
2 2 0 1 2 1 0 2 
3 2 0 1 3 1 0 2 
4 2 0 1 4 1 0 2 

PL 1/2 0 3 0 PL 1/2 0 4 0 

CRT 1 2 3 1 CRT 1 1 4 2 
2 2 3 1 2 1 4 2 
3 ) 0 1 3 ) 0 2 
4 2 3 0 4 1 4 0 

Lt 1 0 3 0 Ll oo1 0 4 0 
2 0 0 0 - 2 0 0 0 

MM 1 2 3 MM 1 4 2 
2 2 3 4 2 

Av Bay 3 

GPC 1 2 3 4 5 
OPS G2 G2 G3FD SM BFS 

POWER |ON ON OFF ON OFF 
OUTPUT] NORM NORM NORM TERM NORM 
MODE | RUN RUN HALT RUN HALT 

CONFIG 2 4(5) 3(FD) 
GPC 12000 00040 00300 

STR 1 1 0 3 
2 2 0 3 
3 1 0 3 
4 2 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3 
2 2 4 3 
3 0 0 3 
4 2 4 0 

Loo 0 4 0 
2 0 0 0 

MM 1 1 4 3 
2 4 3 
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Final Config . . 
{ORBIT with G2FD GPC) . 

Av Bay 1 Av Bay 2 

GPC 1 2 3 4 5 GPC 1 2 3 4 5 
ops G3FD G2 SM G2FD BFS OPS G2  G3FD_ BFS SM G2FD 

POWER | OFF ON ON OFF’ OFF POWER | ON OFF OFF ON OFF 
OUTPUT] NORM NORM TERM NORM NORM j]/ OUTPUT] NORM NORM NORM TERM NORM 
MODE | HALT RUN RUN HALT HALT MODE | RUN HALT HALT RUN HALT 

CONFIG 2 4(5) 3(FO) CONFIG 2 4(5) 3(FD) 
GPC 02000 00300 10000 GPC 10000 00040 02000 

STR 1 2 0) 1 STR 1 1 0 2 
2 2 0 1 2 1 0 2 
3 2 0 1 3 1 Q 2 
4 2 0 1 4 1 0 2 

PL 1/2 0 3 0 PL 1/2 0 4 0 

CRT 1 2 3 1 CRT 1 1 4 2 
2 2 3 1 2 1 4 2 
3 0 0 \ 3 0 0 2 
4 2 3 0 4 1 4 0 

Lo 0 3 0 Lt oo1 0 4 0 
0 0 0 2 0 0 0 

MM 1 2 3 1 1 MM 1 1 4 2 

2 2 3 1 2 1 4 2 

Av Bay 3 

GPC 1 2 3 4 5 
OPS G2  G2FD G3FD SM BFS 
  

POWER | ON OFF OFF ON OFF 

OUTPUT] NORM NORM NORM TERM NORM 
MODE RUN HALT HALT RUN HALT 
  

  

  

  

  

CONFIG 2 4(5) 3(FD) 
GPC 10000 00040 00300 

STR 1 1 0 3 
2 1 0 3 
3 1 9) 3 
4 1 0 3 

PL 1/2 0 4 0 

CRT 1 1 4 3° 
2 1 4 3 
3 0 0 3 
4 1 4 0 

L 1 0 4 0 
2 0 0 0 

MM 1 1 4 3 
2 1 4 3               
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GPC FRP-9 
SPARE GPC CHECKOUT 

OBJECTIVE ‘ 
To verify complete operation of the installed spare GPC 

SCOPE : 
Procedure is designed to handle checkout of spare GPC in any of the five siots for cases where 3 or 4 good 
GPCs exist, excluding the installed spare GPC 

ASSUMPTIONS 
Procedure assumes DPS reconfig has been performed and one of the following on-orbit contigs exist: 

2 G2 GPCs, 1 SM GPC, t BFS GPC and the instalied spare GPC 
or 

1 G2 GPC, 1 G3FD GPC, 1 SM GPC, 1 BFS GPC and the installed spare GPC 
or 

1 G2 GPC, 1 SM GPC, 7 BFS GPC, and the installed spare GPC 

Procedure also assumes all strings, CRTs, and MMUs are assigned per NBATs for MC2 dual/single G2 OPS, 
at jeast one MMU functional, and BFS function will not be ioaded into the spare GPC 

a IPL spare GPC 
® Perform GPC IPL-MENU OPTION (PASS/BES) (IPL MENU OPTION - PASS only) SSR-7 

S Checkout spare GPC. Wart for MCC coverage before performing the following steps 
06 @/ GPC MODE 1(2,3,4,5)- RUN (tb remains RUN) 

¥GPC OUTPUT discretes: 
O06 @ GPC OUTPUT (changed-out GPC) - TERM (tb-bp) 

° - NORM (tb-gray) 
@ IPL SOURCE - MMU 2(1) (select MMU not used for IPL) wait 5 sec, then 
° - OFF 

C3 @/BFC CRT DISP - OFF 
if BFS currently in RUN, 

06 @ BFS GPC MODE 1(2,3,4,5)-STBY 
if BFS currently in STBY 

@ BFS GPC MODE 1(2,3,4,5) - RUN (wait 5 sec), then 
e -STBY 

If BFS currently OFF 
@ BFS GPC PWR 1(2,3,4,5)  -ON 
° MODE 1(2,3,4,5) - STBY 
@ BFS GPC MODE 1(2,3,4,5) - RUN (wait 5 sec), then 
e -STBY 

Proceed at this point with or without MCC coverage 

/ CRT interfaces by assigning each CRT to changed-out GPC 
(Do not assign all CRTs to changed-out GPC at once): 

C2 CRT 1(2,3,4) MAJ FUNC - PL 
GPC/CRT X¥ EXEC 

¥ | Y: PLO GPC MEMORY 

CRT 1(2,3,4) MAJ FUNC - GNC (SM) as desired 
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O14 
O15 

CRT 

O14 
CRT 
014 
CRT 
015 
CRT 
O15 
CRT 

C3 

06 

Y: PL1 DPS UTILITY | - 

/ MMU Interface: 
YMMU 1-ON 

2-ON 
¥ CRT assigned to spare GPC 
YMMU 1-RDY 

2-RDY 
1- OFF 

YMMU 1-BSY 
1-ON (wart 34 sec) 

Y/MMU 1-RDY 
2 - OFF 

YMMU 2-BSY 
2 - ON (wart 34 sec) 

YMMU 2-RDY 

If checkout not successful, “MCC 

If checkout successful enter ENTRY config ° 
® Perform G2/G8 to G3 TRANS. 6 eee 
@ BFS CRT - GNC, OPS 301 PRO 

tf available, config G3FD GPC 
ey G3FD GPC MODE 1(2,3,4,5) - HALT 
@ G3FD GPC PWR 1(2,3,4,5) -ON 
° MODE 1(2,3,4,5) - STBY (tb-RUN), then RUN 

NOTE   

ene SSR-18 

If GPC 5 was replaced then assign it the string corresponding to slot currently housing BFS function 
(Le , If BFS function is now in GPC 25 slot assign GPC 5 string 2, etc.); otherwise, a PASS GPC was 
replaced and nominal stringing !s appropriate. For a 3 GPC ENTRY config, assign 1&4 to same GPC. 
For temporary G3 config, leave $2 GPC up and running 

Config NBAT for MC3 transition. Assign string to changed-out GPC 
@ Perform GNC REASSIGNMENT (G3).00. 20 
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f. If retaining G3 config, go to GPC REPLACEMENT steps 9-11 (IFM) >> 

g... Perform on-orbit config using spare GPC as one of the RS G2 GPCs 
(If 5 GPCs or DUAL G2, GPCs not reqd) 
@ Perform BACKOUT FREEZE-DRY ASSIGNMENT (ifreqd)......0000.......... ......... SSR6 
@ Perform G3 to G2/GB TRANS © cece cence cee e eee ce ces SSR-19 

3 @ BFS CRT - GNC, OPS 000 PRO 

06 @ BFS GPC MODE 1(2,3,4,5) - STBY, then HALT (tb-bp) 
e PWR 1(2,3,4,5) - OFF 

h. Final on-orbit GPC configs: 

®@ 5 good GPCs - 2 GNC 2 GPCs, 1 G3FO GPC, 1 SM GPC and BFS GPC 
@ 4good GPCs - 2 GNCs, 1 SM GPC, and BFS GPC or, 

1 GNC 2 GPC, 1 G3FD GPC, 1 SM GPC and BFS GPC 
@ 3 good GPCs- 1 GNC 2 GPC, 1 SM GPC, and BFS GPC 

I ®@ Go to GPC REPLACEMENT steps 9-11 (IFM) 
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DPS SSR-1 
GPC HDW INITIATED MEM DUMP 

NOTE 
if no SM, dump must be performed AOS 

O06 1. “SGPC PWR 1(2,3.4,5) - ON 
OUTPUT 1(2,3,4,5) - TERM 
MODE 1(2,3,4,5)  - HALT 

MO42F 2. GPCMEMOUMP - 1(2,3.4,5) 

3. }SM76 COMM/RCDR 

NOTE 
if ail verification steps below are not 

met, do not proceed. / MCC 

  

Y OPS RCDR 1(2) MODE - RCDA 
/OPS RCDR 1(2) TAPE - RUN 
Y NSP DATA XMIT - HI 

or 

/ NSP DATA XMIT - LO and 
AlL NSP ENCRYPTION MODE - SEL 

4. | SM 62 PCMMU/PL COMM 

/TFL ts compatible with dump using LOAD PCMMU FORMAT table (ORB OPS, 
FLT SUPPL). If not, “MCC 

SM 76 COMM/RCDR 

5 If OPS RCDR 1(2) DIR - FWO and TAPE - 5% to 60%. or 
If OPS RCDR 1(2) DIR - REV and TAPE - 40% to 95%, OK to perform dump 
If % tape outside limits, wait until within limits to perform dump 
Record: OPS RCDR TRK 

% TAPE MET 

(Voice to gnd when AOS) 

  

6 if PASS. 

Select failed GPC X as downlister (avoids downlist contention 

SM(GNC) 0 GPC MEMORY 

DOWNLIST GPC - ITEM 44 +X EXEC 

06 7. GPC MODE 1(2,3,4,5) - STBY (starts dump) 
Wait: Double dump of PASS GPC complete after 3 min, singie dump of BFS complete 

after 6.5 min 

O6 GPC MODE 1(2,3,4,5) - HALT (stops dump) 
OUTPUT 1(2,3,4,5) - NORM 

8. If PASS: 

Select lowest ID GNC GPC X as downlister 

SM(GNC) 0 GPC MEMORY 

DOWNLIST GPC - ITEM 44 + X EXEC 

MO42F 9. GPCMEM DUMP - OFF 

10. If in FXD format, go back to soft formats: 
C3 /O1PCMMU FORMAT - GPC 

SM 62 PCMMU/PL COMM 

7 FMT PGM - ITEM 2 (*) >> 
if reqd, load TFL best suited to current GPC config: 

LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) 
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GPC S/W INITIATED MEM DUMP 

DPS/SSR/002 

. NOTE 

If no SM, dump must be performed AOS 

1. |SM76COMMI/RCDR . 

NOTE 
If all verification steps below are not met, 
do not proceed. “MCC 

¥OPS RDCR 1(2) MODE - RCDA 
V7 OPS RCDR 1(2) TAPE - RUN 

f NSP DATA XMIT - HI, use HDR in all tables 
and steps below 

  

lf NSP DATA XMIT - LO, use LOR in ail tables 
and steps below 

OK to perform dump if OPS RCDR 1(2) TAPE % is as follows: 

DIR HOR LOR 

FWD 5% to 65% 5% to 35% 
REV | 35% to95% 65% to 95% 

If % tape outside limits, wait until within limits to perform dump 

SM 62 PCMMU/PL COMM 

/ TFL is compatible with dump using 
LOAD PCMMU FORMAT table (ORB OPS, FLT SUPPL) 
If not, / MCC. 

  

  

        
  

N
 

3. IfPASS: 

a. OnCRT assigned to GPC to be dumped, 

GNC(SM,PL) 0 GPC MEMORY 

If GNC GPC to be dumped, Y DOWNLIST GPC - ITEM 44 = GNC GPC to be dumped 
If OPS O/PL9 GPC to be dumped, OPS 0 ENA - ITEM 49 EXEC (*) 

b. MEMORY DUMP (setup): 
START ID -ITEM 40 +00000 EXEC 

WDS/FRAME - ITEM 42 + XX X EXEC 
(HDR - 128 iF G1/G3, 112 if G2/G8, 32 1f OPS O/PL9, 48 if SM) 
(LOR - 64 if G1/G3, 56 if G2/G8, 16 if OPS O/PL9, 24 if SM) 

SM 76 COMM/RCDR 

Record: OPS RCDR TRK 

% Tape MET 

(Voice to ground when AOS) 
c. MEMORY DUMP (start): 

GNC(SM,PL) 0 GPC MEMORY 

DUMP - ITEM 43 EXEC (ITEM 40,41 entries begin counting) 
Dump complete when ITEM 40,41 blank 
Dump time (in mins): 

Rate | GNC | SM OPS O/PL9 
  

  

          
  

HDR 1.5 4 6 
LOR 3 9 18.2 

If GNC GPC was dumped, 
Y¥ DOWNLIST GPC - {TEM 44 = lowest id GNC GPC 

If OPS 0/PL9 GPC was dumped, 
OPS 0 ENA - ITEM 49 EXEC (no *) 

d. Perform step 5. 
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4. If BFS: : 

a. MEMORY DUMP (setup): 

GNC 0 BFS MEMORY . 
START ID - ITEM 21 +00000 EXEC 

WDS/FRAME - ITEM 23 +X X EXEC (HDR-32, LOR-16) 
On PASS SM CRT: 

SM 76 COMM/RCOR 

Record: OPS RCDR TRK 
% Tape MET 

(Voice to ground when AOS) 
b. MEMORY DUMP (start): 

GNC 0 BFS MEMORY 

OUMP - ITEM 24 EXEC (ITEM 21, 22 entries begin counting) 
Dump complete when ITEM 21,22 blank (after 6.5 min - HDR, 18.2 min - LDR) 

c3 c. Performstep5 

5.  tfdump performed because of GPC failure that came from OPS GPC FRP-1,2: 
Remain in current TFL for HDWdump >> 

If not dumping because of GPC failure: 
if in FXD format, go back to soft formats: 

c3 7/Ol PCMMU FORMAT - GPC 

SM 62 PCMMU/PL COMM 

7 FMTPGM - ITEM 2 (*) >> 
If reqd, load TFL best suited to current GPC config: 

LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) 
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GNC REASSIGNMENT 

O6 1. 

2. 
ul 

3. 

G3 

4. 

C2,R12L 5. 

O14, 6. 
015, 

016 

C2,R12L 7. 

G3 

8. 

9. 

10. 

11. 

270 

If target GPC PWR - OFF, 
y¥ target GPC MODE - HALT 

Target GPC PWR - ON, OUTPUT - NORM, MODE - STBY (tb-RUN), RUN 

¥ Appropriate AV BAY FAN-ON 

\f SM GPC being deleted: 
Perform PL/DPS RECONFIG (PL SYS/SL MAL) 

Perform SM CHECKPOINT INITIATE Cue Card 

SM(GNC) 1 DPS UTILITY 

UL CNTL 
ENA-ITEM 36 EXEC (*) 
UPLK - manually config for AOS/LOS 

/ All GPCs being added to current redundant set in OPS 0. If new GPC is in 
simplex ops (SM or PL), select OPS 0 via OPS 000 PRO 

CRT1(2,3,4) MAJ FUNC - GNC 

GNC 0 GPC MEMORY 

CONFIG - ITEM 1 +X EXEC 

X = 1if G1, 2 if G2, 8 if G8, 3 if G3 
Assign desired GPC(s), strings, PL 1/2 (if no SM GPC active), CRTs, and MMs 
If SM GPC active, deassign PL 1/2 

If G3, RGAs 1,2,3,4-ON 
/RIDA/RIDF (all) - ON 

Using CRT commanded by a current redundant set GNC GPC, 
CRT MAJ FUNC - GNC 

/ BFC CRT DISP - OFF 

GNC, OPS X X X PRO (DAP) 
XXX = 106 if G1, 201 if G2, 301 if G3, 801 if G8 

¥ | GNC (Major Mode Display) 

If PASS and BFS in G1(G3) and BFS not engaged, 
BFS CRT -1/O RESET EXEC 

¥ Appropriate DAP mode selected 

GNC 0 GPC MEMORY 

DOWNLIST GPC - ITEM 44 + X EXEC 
X = GNC GPC 

DPS/SSR/003 «= s_s«O 9/28/88 5-94a MAUALL/GEN 3 

 



DPS SSR-4 
SM REASSIGNMENT 

1. Iftarget GPC PWR-OFF * 
v¥ target GPC MODE - HALT 

O06 2. Target GPC PWR - ON, OUTPUT - NORM, MODE - STBY (tb-RUN),RUN 
1 ¥ Appropriate AV BAY FAN-ON 

3. If target GPC not in OPS 0: 

GNC 0 GPC MEMORY 

CONFIG - ITEM 1 + X EXEC (X = 2 if G2, 8 if G8, 3 if G3) 
Reassign target GPC’s strings, CRTs, MMs 

¥PL 1/2 deassigned from G2/G3/G8 
GNC, OPS XXX PRO [Where x = 201(801, 300) 
DOWNLIST GPC - ITEM 44 + X EXEC (X = nontargeted GNC GPC) 

O06 GPC MODE (tgt) -STBY (tb-bp) 

- RUN (tb-RUN) 

4. if SM GPC currently active: 
Perform PL/DPS RECONFIG (PL SYS/SL MAL) 

Perform SM CHECKPOINT INITIATE Cue Card 
06 SM GPC OUTPUT- NORM 

MODE -STBY (tb-bp), RUN (tb-RUN) 

5. If Spec available (not available in G1/G3 or OPS 0 from G1/G3) 

SM(GNC) 1 DPS UTILITY 

UL CNTL 

ENA - ITEM 36 EXEC (*) 

G3 UPLK - manually config for AOS/LOS 
if checkpoint previously done, CKPT RETRV ENA - ITEM 12 EXEC (*) 

C2, 6. Desired CRT MAJ FUNC - SM 
Rt2b If desired CRT not currently assigned to target GPC, GPC/CRT target GPC/desired CRT EXEC 

7. $M 0 GPC MEMORY 

CONFIG - ITEM 1 + 4(5) EXEC 

Assign desired GPC, PL 1/2, CRTs, MMs 

C2 8. SM, OPS 201(401) PRO 

/ 
06 9. If BFS pwrd ON: 

If BFS engaged, BFS MODE - RUN 
not engaged, BFS MODE - STBY 

10. If SM-reassign performed to troubleshoot SM GPC/LRU interface 
If original error recurs, problem at LRU 
Reconfig to prior DPS config 
/ MCC for possible IFM 

If error does not recur, problem at old SM GPC 

Perform DPS FRP-1 

11, If TFL 183/188/204/208, reload TFLs, LOAD PCMMU FORMAT (ORB OPS, FLT SUPPL) 

12. If RMS onboard and MCIU pwrd, turn on MCIU I/O and cancel safing 

SM 94 PDRS CONTROL |(MA, CW GPC DATA It - on) 

RMS PWR 

1/0 ON - ITEM 5 EXEC (*) 

A8U SAFING - CANCEL (tb-bp if arm deselected) 
¥ CW GPC DATA It - of f 

13. 1f permanent SM GPC being established 
if BFS not engaged 

06 Target SM GPC OUTPUT - TERM 

SM(GNC) 1 DPS UTILITY am 
UL CNTL 
AUTO - ITEM 35 EXEC (*) 

C3 UPLK -ENA 
Reinitiate PL OPS 

DPS/SSR/004 ** 10/07/88 5-95 MAUALUGEN 3 

 



DPS SSR-5 
FREEZE-DRY REASSIGNMENT 

06 1. Target freeze-dry GPC PWR - ON, OUTPUT - NORM, and MODE - RUN 

2. Iftarget GPC not in OPS 0: 
Reassign target GPC’s strings (if reqd): 

GNC 0 GPC MEMORY 

CONFIG - ITEM 1 +X EXEC (X = 1 if G1, 2 if G2, 8 if G8) 
Reassign strings, CRTS, and MMs o™ 
GNC, OPS X X X PRO [where X = 201 (801, 301)] 

GPC MODE (tgt) - STBY (tb-bp) 
- RUN (tb-RUN) 

C2 3. If CRT not assigned to target GPC: 
Desired CRT MAJ FUNC - PL 

GPC/CRT target GPC/desired CRT EXEC 

4. PLO GPC MEMORY 

DOWNLIST GPC - ITEM 44 +X EXEC (X = active GNC GPC) 
STORE MC: 

CONFIG - ITEM 45 + 3 EXEC 
GPC —s - ITEM 46 + X EXEC (X = target GPC) 
STORE - ITEM 47 EXEC (Store complete when MC = 3) 

5. Config G3 NBAT for freeze-dried GPC: 
CONFIG - ITEM 1 +3 EXEC 
Assign freeze-dried GPC, all strings, CRTs 1,2,3, and MMs _ 

06 6. GPC MODE.(FD GPC) - STBY (tb-bp), HALT 
PWR (FO GPC) - OFF 

DPS SSR-6 
BACKOUT FREEZE-DRY ASSIGNMENT 

1. Reassign freeze-dry GPC’'s strings to other GPCs (if reqd) 

SM(GNC) 0 GPC MEMORY 

CONFIG - ITEM 1 + 3 EXEC 

Assign strings, CRTs, and MMs to other GPCs 
GNC, OPS 301 PRO 

2. Config G3 NBAT for freeze-dry process: 

SM(GNC) 0 GPC MEMORY 

CONFIG - ITEM 1 +3 EXEC . 
Assign target GPC, all strings, CRTs 1,2,3, and both MMs to freeze-dry GPC 

06 3. GPC MODE (FD GPC) - STBY (tb-bp), HALT 
PWR(FD GPC) - OFF 

4. Clean up G3 NBAT following freeze-dry process: 

SM(GNC) 0 GPC MEMORY 

CONFIG - ITEM 1 +3 EXEC 
Assign GPCs, strings, CRTs, and MMs 
RESUME 
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DPS SSR-7 
GPC IPL MENU OPTION (PASS/BFS) 

06 

06 

C2 
c3 

O6 

c3 
06 
C2,R12 

DPS/SSR/006 03/29/88 5-97 , MAL/ALL/GEN 

1. &GPC MODE (GPC to be IPL'd) - HALT (tb-bp) 
PWR 1(2,3,4,5) - ON (cycle PWR OFF, then ON for failed GPC) 

2. If off-diagonal CAM Its on, execute error log reset: 

GNC 0 GPC MEMORY 

ERR LOG RESET - ITEM 48 EXEC 

Repeat for SM, PL, OPS 0 as applicable 

IPL SOURCE - MMU 1(2) 
tes 1(2,3,4 5) NORM PL bp) 

lf no response: { 
/ GPC MODE - HALT (tb-bp) { 

PWR 1(2,3,4,5) - OFF, then ON \ 
IPL SOURCE - MMU 2(1) \ 
IPL pb - 1(2.3,4,5) push (tb-iPL, then bp within 2 min) \ 

\ 
i 
1 
i) 

_ 

e
e
e
 
e
e
n
 
n
e
n
 

NOTE 
1 if GPC not successfully IPL‘d following MCC confirmation, 
\ place IPL SOURCE - OFF, GPC MODE - HALT, and GPC PWR - OFF 

  

When tb - bp: 

CRT 3(1,2) PWR -ON 

BFC CRT DISP -ON 
SEL-3+1(1 +2, 2 +3) (Expect big ‘X’, POLL FAIL on CRT) 

DEU LOAD 3(1,2)- LOAD 
GPC MODE 1(2,3,4,5) - STBY (tb remains bp, expect CAM diagonal for 1 sec 
and Master Alarm) 

“GPC IPL MENU displayed (within 2 min). if not, return to dashed box 
above and continue from that point 

On IPL MENU: 

v7 ID of GPC is correct 
Record MSGS STILL IN LIST 
Record ERROR/MSG CODEs in space provided below, pressing MSG RESET 

to cycle through list until msgs still in bist are O 
Nominal Codes 

1. ERROR/MSG CODE 7203 (GPCIPL XX.XX.XX.XX.XX LOADED) 
2. ERROR/MSG CODE ¥ 208 (DCP XX.XX.XX.XX.XX LOADED) 
3. ERROR/MSG CODE 
4. ERROR/MSG CODE ___ 
5. ERROR/MSG CODE 

NOTE 
If ERROR/MSG CODEs 130 (no DEU poil response) and/or 149 (DEU BITE error) 

are received in addition to the two nominal codes, ignore and continue. 
For any other codes received, STOP. /MCC 

if PASS GPC IPL desired: 

a. Load copy 1 of PASS from MM, 

ITEM 1 EXEC (*) (MODE tb-RUN within 2 min) (Expect big ‘X‘, POLL FAIL on CRT) 

b. Whentb-RUN, 
GPC MODE 1(2,3,4,5) - RUN (tb remains RUN) 
“OUTPUT 1(2,3,4,5) - NORM (tb-gray) 

BFC CRT DISP - OFF 
IPL SOURCE - OFF 
Desired CRT MAJ FUNC - PL 
GPC/CRT IPL'd GPC/desired CRT EXEC 

¥ | PLOGPC MEMORY | driven by !PL'd GPC 

 



DPS SSR-7 (Cont) 

7. (*BFSGPCIPL: ~ 

a. forbit config, on MCC go: 
Select fixed PCMMU format: 
¥C3.Ol PCMMU FORMAT - GPC 

X: SM 62 PCMMU/PL COMM 

CRT FORMAT: FXD - ITEM 1 EXEC (*) 

b. AIRGAsS-ON 
7/ All strings, CRTs, MMs, assigned to current GNC GPCs in MC3 mo 
PASS, GNC OPS 301 PRO ‘ 

c. Load BFS software, ITEM 2 EXEC (*) 

d. When ‘BFS XX.XX.X.XX.XX LOADED’ appears (within 2 min): 
MSG RESET pb - push 

06 e@. When ‘BFS XX.XX.X.XX.XX LOADED_SET MMU SEL SW TO OFF’ appears (within 2 min): 
IPL SOURCE - OFF 

O6 f. /GPC MODE tb- RUN, | GNCO BFS MEMORY [appears (within 15 sec) 

g. Ifentry config: BFS/GNC, OPS 301 PRO >> 

h. When time permits, on MCC go: 
BFS, GNC, OPS 301 PRO 
BFS, GNC, OPS 000 PRO | 
PASS, GNC, OPS 201 PRO 
All RGAS - OFF 

i. Select program PCMMU FORMAT 
C3 Ol PCMMU FORMAT - GPC 

X: SM 62 PCMMU/PL COMM 

CRT FORMAT: PGM - ITEM 2 EXEC 
  

—~ 
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DPS SSR-8 
GPC IPL-PASS 

“44, 

DPS/SSR/008 04/21/88 5-99 MAUALUGEN 
By 

06 ~~: 1. GPC PWR 1(2,3,4,5)-ON 
if off-diagonal CAM Its on (7 failed GPC PWR-ON), execute error log reset: 

GNC 0 GPC MEMORY 

ERR LOG RESET - ITEM 48 EXEC 
Repeat for SM, PL, OPS 0 as applicable 

C3 2. BFC CRT DISP - OFF (BFS will default to CRTs 1,2 if engaged) 

06 3. IPL SOURCE - MMU 1(2) 
GPC OUTPUT 1(2,3.4,5) - NORM (tb-bp) 

MODE 1(2,3,4,5) - HALT (tb-bp) 
4./GPC PWR 1(2,3,4,5) - ON (cycle PWR OFF, ON for failed GPC but NOT for BFS engage case) 

IPL 1(2,3,4,5) pb - push (tb-IPL, then bp within 2 min) 
5. When tb - bp or 2 min 

GPC MODE 1(2,3.4,5) - STBY (tb-RUN within 2 min, expect CAM diagonal for 1 sec and 
Master Alarm) 

6. When tb- RUN or 2 min-determine if IPL’d GPC can drive CRT: 

if BFS engaged: 
C3 a. BFCCRT DISP-ON 

YSEL-3+1 

b. If BFS commanding CRT2, 
BFS CRT - GPC/CRT 02 EXEC 

c. IF IPL’d GPCs pwr cycled, 
RHC BFS ENGAGED pb - push (Reset engage discretes in BFC) 

C2 d. CRT2 MAJ FUNC- PL 

06 e. GPC MODE 1(2,3,4,5) - RUN (tb remains RUN) 

VOUTPUT 1(2,3,4,5) - NORM (tb-bp) 

f. 1f another PASS GPC active, on CRT2 
GPC/CRT IPL’d GPC/2 EXEC 

¥ | 2: PLO GPC MEMORY driven by IPL’d GPC 

If BFS not engaged: 
06 a. GPC MODE1(2,3,4,5)- RUN (tb remains RUN) 

YOUTPUT 1(2,3.4,5) - NORM (tb-gray) 

C2,R12 b. Desired CRT MAJ FUNC - PL 

c. GPC/CRT IPL'd GPC/desired CRT EXEC 

d. /| PLO GPC MEMORY | driven by IPL'd GPC 

7. 1f GPC CANNOT drive CRT: 
06 GPC MODE 1(2,3,4,5) - HALT 

PWR - OFF 

If first IPL attempt: 
IPL SOURCE - MMU 2(1) 

C3 BFS CRT DISP - OFF 
Go to step 4 and proceed (one time only) 

06 8. IPLSOURCE - OFF 
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DPS SSR-9 
DEU !PL-PASS/BFS 

cas 1. 
RI2L 

c 2. 

C2/R12L 
06 

C2/R12L 
06 

3. 
C2MR12e 

4. 

C2/Rt2b 
06 

5. 
C2/R12L 

DPS SSR-10 

NOTE 
Procedure assumes active PASS kybd available, functional PASS GPC in 
POST IPL OPS 0, PLY, or functional BFS GPC. If loading from BFS, note that 
PASS critical formats are not used by BFS. DEU has full capability and CRT 
can be assigned to PASS via PASS GPC/CRT kybd entry if desired and used 
to support all displays except the following: 

FAULT GNC SYS SUMM 1 OVERRIDE 
HORIZ SIT ENTRY TRAS 1(2,3,4,5) RCS voo™ 
VERT SIT 1(2) GPC MEMORY 
XXXXX MNVRYYYYY S TRK/COAS CNTL 
XXXXXX TRAJ iMU ALIGN 

¥CRT1(2,3,4) PWR -ON 

CRT1(2,3,4) MAJ FUNC - PL 

YDEU not assigned to BFS via BFC CRT DISP/SEL switches 
On active PASS kybd, 
GPC/CRT 0/1(2,3,4) EXEC 

DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) 
¥DEU LOAD msg appears on CRT 

if no response: 
{ CRT1(2,3,4) PWR - OFF, then ON 

L DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) | t 

When DEU LOAD msg appears on CRT, on active : PASS/BFS kybd: 
GPC/CRT POST IPL OPS 0 (PLY, BFS) GPC/1(2,3,4) EXEC 

¥'IPL COMPLETE’ msg followed by active display on CRT (GPC MEMORY 
for POST IPL OPS 0, MASS MEMORY RW for PL9, or blank display 

with active time fields for BFS) voo™N 

\ If no response or ‘IPL INCOMPLETE’ msg appears on CRT: ' 

1 CRT1(2,3,4) PWR - OFF, then ON ' 

| DEU 1(2,3,4) LOAD - LOAD (repeat if reqd) \ 

When active display appears, 

CRT1(2,3,4) MAJ FUNC - GNC (SM,PL) (as desired) 
Hf loading from BFS, CRT can be assigned to PASS via PASS GPC/CRT kybd 
entry if desired. However, displays noted above will not be supported 

SELECT ALTERNATE PASS S/W COPY ON MMU W/O IPL 

276 

NOTE 

/¥ Procedure performed on GPCs which are targeted as MMU commanders 
for reqd OPS transition. For memory addresses, refer to REF DATA, FLT SUPPL, 
MAL ADD; DPS 

SM(GNC) 0 GPC MEMORY 

1. READWRITE o~ 
YDATA 20* 
/ HEX 27* 

2. If G2 transition: 

ADDID-ITEM28 +(1)__ EXEC 
-ITEM 30 +(2) ___ _ EXEC 

YACTUAL = 2884 j 
= 2000 . 

DESIRED -ITEM 29 + 
-ITEM 31 + 

WRITE - ITEM 25 EXEC o™\ 
Y ACTUAL = DESIRED 

+30 
+35 

DPS/SSR/009. 10/12/88 5-100 MAVUALL/GEN 3 
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DPS SSR-10 (Cont) 

3. If G3 transition: 
AODID -ITEM28 +(3)__——s«zEXEC 

-ITEM30 +(4)__—sEXEC 
YACTUAL = 29C0 

= 2E00 
DESIRED - ITEM 29 + 3 1 C 0 EXEC 

-ITEM31 +3 6 O O EXEC 
WRITE - ITEM 25 EXEC 

YACTUAL = DESIRED 

4. if $2 transition: 

ADDID -ITEM28+(5) EXEC 
-ITEM30 +(6) «EXEC 

YACTUAL = 1BA0 
= 1C00 

DESIRED - ITEM 29 + 1 3 A O EXEC 
-ITEM31+ 1 4 0 O EXEC 

WRITE -ITEM 25 EXEC 
YACTUAL = DESIRED 

5. ifS4 transition: 

ADDID -ITEM28 +(5)__ ——_—EXEC 
-ITEM 30 +(7)____ EXEC 

YACTUAL = 1BA0 
= 1D00 

DESIRED - ITEM 29 +1 3 A O EXEC 
-ITEM31+1 5 0 0 EXEC > 

WRITE - ITEM 25 EXEC 
YACTUAL = DESIRED 

DPS SSR-11 
SET UP FOR OPS 3 OVERLAY UPLINK 

NOTE 
For memory addresses, refer to (REF DATA, FLT SUPPL, MAL ADD; DPS) 

If current GNC OPS is G2: 
Before performing this SSR, do steps 1-4, DPS SSR-5, 
and expect freeze-dry attempt to fail 

O6 1.¥Freeze-dry GPC MODE - RUN, GPC in OPS 0 

. 2. If CRT not assigned to freeze-dry GPC: 
c2 Desired CRT MAJ FUNC - PL 

GPC/CRT desired CRT EXEC 

3. Assign OPS 0 GPC to toggle buffer 1: 

PLO GPC MEMORY 

DOWNLIST GPC - ITEM 44 +X EXEC 
Where X = FO GPCID 

4. Enable OPS 3 Bootstrap program: 

PLO GPC MEMORY 

/ DATA 20* 
VW HEX 27* 
ADDID-ITEM28 +(1)_——_sEXEC 

/ACTUAL = 0000 
DESIRED - ITEM 29 + 0 0 O 1 EXEC 
WRITE - ITEM 25 EXEC 

YACTUAL = DESIRED 

5. Notify MCC Bootstrap Enable is complete 
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DPS SSR-11 (Cont) 

278 

6. Upon MCC confirmation that uplink complete, disable Bootstrap: 

PLO GPC MEMORY 

YDATA 20* 
VY HEX 27* 
ADD ID-ITEM 28 +(2) EXEC 

YACTUAL = 0001 
ADDID -ITEM30 +X X X X X EXEC 

YACTUAL = 0000 
DESIRED - ITEM 29 +0 0 

-ITEM314+0 0 

GPC1 GPC2 GPC3 GPC4 GPC5 
XXXXX = (3) (4) (5) (6) (7) 

WRITE - ITEM 25 EXEC 
YACTUAL = DESIRED 
(Ignore possible 'SUMMWORD ICC’ msg) 

7. Reset MC identifier flags: 
BIT SET - {TEM 22 EXEC 
ADD ID-ITEM28 +(8)_ EXEC 

YACTUAL = XXXO 
DESIRED -ITEM29 +0 0 O 8 EXEC 
WRITE - ITEM 25 EXEC 

YACTUAL = DESIRED 
(Address ts ICC flag, data might reset prior to display) 
DATA - ITEM 20 EXEC 

ADDID-ITEM28 +(9) EXEC 
YACTUAL = 0000 
ADD ID-ITEM30 +(10) «EXEC 

YACTUAL = 8000 
DESIRED - (TEM 29 + 0 

-ITEM 314.0 
WRITE - ITEM 25 EXEC 

YACTUAL = DESIRED 

XEC OO3E 
0 0 O EXEC 

8. When AOS. perform memory dump: 

PLO GPC MEMORY 

START ID- ITEM 40 +0 0 0 0 O EXEC 

WDS/FRAME -ITEM 42 + 3 2 EXEC 

DUMP - ITEM 43 EXEC 
(V ITEM 40,41 begin counting) 
Dump complete when ITEM 40,41 blank (after 6.5 min) 

9. If current GNC OPS 1s G2 and G3 not immediately desired >> 

10. Config for G3: 

/STORE MC = 03 

CONFIG - ITEM 1 +3 EXEC 
Assign target GPCs, strings, PL, CRTs, MMs per desired Entry config 

014, Y RGAs - ON 
015, /RIDAs -ON 
016 VY ASAs -ON 

11. After confirmation from MCC, 

c3 OLPCMMU FORMAT - FXD 
GNC, OPS 301 PRO 

12. Reselect GPC | prime downlist: 

GNC 0 GPC MEMORY 

DOWNLIST GPC - ITEM 44 + 1 EXEC 

DPS/SSR/O11 =: 03/29/88 5-102 MAL/ALL/GEN 
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DPS SSR-12 
CRT CHECKOUT . : 

C2 

C2 

F7 

DPS/SSR/01 2 

NOTE 

/ Affected CRT is not assigned to BFS via BFC CRT DISP/SEL sw. 
if CRT does not show anticipated indications, do not proceed. 
Y MCC for further analysis 

1. GPC/CRT 0/1(2) EXEC (on active PASS KYBD) 
CRT (changed out) PWR-ON 

¥ Foliowing appears on CRT within 30 sec (adjust BRT on CRT if reqd): 
Time Fields (upper RH corner) 

Big 'X' 
“POLL FAIL’ (lower RH corner) 

2. ITEM B EXEC (OTP BITE status display) 
If BITE words other than normal 

(8200, 8000, 0000), record BITE words 

3. ITEM C EXEC (Reset BITE words) 

/ Normal BITE words: 

8200 8000 9000 

4 ITEM E EXEC (deselect OTP) 

Ss. ITEM A EXEC (reinttializes DEU) 

6. Assign CRT as reqd: 

Select desired MAJ FUNC 
GPC/CRT desired GPC/CRT EXEC (on active PASS KYBD) 

7. Reset DEU/DU BITE flags on CRT (if reqd) 
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DPS SSR-13 
KYBD CHECKOUT 

x 
NOTE « 

/ Affected CRTs are not assigned to BFS via BFC CRT DISP/SEL sw. 
\f CRTs do not show.anticipated indications, do not proceed. YMCC 
for further analysis 

1. IF LEFT KYBD CHANGED OUT: 
L4:R a. ¢bAC3 8 INST UCTR- cl 

b. GPC/CRT 03 EXEC (on active PASS KYBD) 
C2 c. CRT3 PWR-ON 

”/ Following appears on CRT within 30 sec (adjust.BRT on CRT if reqd): 
Time Fields (upper RH corner) 
Big ‘xX’ 

“POLL FAIL’ (lower RH corner) 
d. LCRTSEL-3 

Perform KEYSTROKE CHECKOUT (step 3) 
Assign CRT as read: 

C2 Select desired MAJ FUNC 

GPC/CRT desired GPC/3 EXEC (on active PASS KYBD) 

g. GPC/CRT 01 EXEC (on active PASS KYBD) 
C2 h CRT1 PWR-ON 

>
 

Y Following appears on CRT within 30 sec (adjust BRT on CRT if reqd): 
Time Fields (upper RH corner) 
Big ‘x’ 
"POLL FAIL’ (lower RH corner) 

1. UCRTSEL-1 

Perform KEYSTROKE CHECKOUT (step 3) 
Assign CRT as reqd: 

C2 Select desired MAJ FUNC 

GPC/CRT desired GPC/1 EXEC (on active PASS KYBD) 

F? | Reset DEU/DU BITE flags on CRTs 1,3 (if reqd) 

S
 

2. IFRIGHTKYBD CHANGED OUT: 

L@a:R a cb AC1 PA INST R - ct 

b. GPC/CRT 03 EXEC ( on active PASS KYBD) 
C2 c. CRT3PWR-ON 

¥ Following appears on CRT within 30 sec (adjust BRT on CRT if reqd): 
Time Fields (upper RH corner) 
Big ‘xX’ 

‘POLL FAIL’ (iower RH corner) 

d RCRT SEL - 3 

Perform KEYSTROKE CHECKOUT (step 3) 
Assign CRT as reqd: 

C2 Select desired MAJ FUNC 

GPC/CRT desired GPC/3 EXEC (on active PASS KYBD) © 
GPC/CRT 02 EXEC (on active PASS KY8D) 
CRT2 PWR - ON 

>
"
 OD 

a
a
 

C2 

7/Following appears on CRT within 30 sec (adjust BRT on CRT if reqd): 
Time Fields (upper RH corner) 
Big ‘xX’ 

"POLL FAIL’ (lower RH corner) 
1. RCRTSEL-2 

j. Perform KEYSTROKE CHECKOUT (step 3) 
k Assign CRT as-reqd: 

C2 Select desired MAJ FUNC 

GPC/CRT desired GPC/2 EXEC (on active PASS KYBD) 
F7 !. Reset DEU/DU BITE flags on CRTs 2,3 (if reqd) 
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DPS SSR-13 (Cont) 

3. KEYSTROKE CHECKOUT: 

a. ITEMBEXEC (OTP BITE status display) 
If BITE words other than normal 
(8200, 8000, 0000), record BITE words 

CRT 3: 

CRTWV2: 
b. ITEM C EXEC (Reset BITE words) 

Y Normal BITE words: 
8200 8000 0000 

c. / individual keystrokes appear on SPL except as noted: 
ITEM1+2345.678 {| OPS 

FAULT SUMM RESUME 

SYS SUMM | ACK (no SPL interface) 
GPC/CRT MSG RESET (no SPL interface) 
VO RESET | CLEAR (clears SPL) 

d. “Normal BITE words: 
8200 8000 0000 

e. ITEME EXEC (deselect OTP) 
f. ITEMAEXEC (reinitializes DEU) 
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DPS SSR-14 
DEU CHECKOUT 

’ 

NOTE « 
YCRT 1(2,3) is net assigned to BFS via BFC CRT DISPLAY/SELECT sw. If 
unit does not check out properly, do not proceed. If discrepancy 
appears to be interfering with GPC functions, turn unit OFF. “MCC for 
further analysis 

c2 1. GPC/CRT 0/1(2,3) EXEC (on active PASS KYBD) 
CRT1(2,3) PWR - ON 

¥ Following appears on CRT within 30 sec (adjust BRT on CRT if reqd): 
Time Fields (upper RH corner) 
Big 'X’ 
‘POLL FAIL’ (lower RH corner) 

2. Keyboard Interface Test (if DEU 3, test both kybds): 
L(R) CRT SEL - 1(2,3) 
ITEM B EXEC (OTP BITE status display) 

If BITE words other than normal 

(8200, 8000, 0000), record BITE words 

Left KYBD: 

Right KYBD: 

3. ITEMCEXEC (Reset BITE words) 
/ Normal BITE pattern: 

8200 8000 0000 

4. / individual keystrokes appear on SPL except as noted: 
ITEM 1 +2345.678 OPS 
ITEM9 -ABCDEF EXEC SPEC 0 PRO 
FAULT SUMM RESUME 

SYSSUMM ACK (no SPL interface) 

GPC/CRT MSG RESET (no SPL interface) 

1/0 RESET CLEAR (clears SPL) 

5. “Normal BITE words: 
8200 8000 0000 

6. iITEME EXEC (deselect OTP) 

7. ITEMAEXEC (reinitializes DEU) 

8. Assign CRT 1(2,3) to PASS GPC: 

C2 Select desired MAJ FUNC , 

GPC/CRT desired GPC/1(2,3) EXEC (on active PASS KYBD) 
/OPS display appears on CRT 

\f any other display appears, 

RESUME (OPS display appears on CRT) 
FAULT (/ FAULT display appears) 
RESUME (OPS display appears on CRT) 

C2 CRT1(2,3) MAJ FUNC - GNC, SM, PL (e¢ proper response for each sw position) 
L(R) CRT SEL - 3(1,2) ( proper kybd assignment) 

F7 Reset DEU/DU BITE flags on CRT 1(2,3) (if reqd) 

9. Return to DEU CHANGEOUT and DEU CABLE SWAP (!FM) 

DPS SSR-15 
FC MDM CHECKOUT 

1. | GNC 21 IMU ALIGN 

/ Affected IMU deselected: 
If FF 1-/DES: ITEM (*) 
FF 2-/DES: ITEM 8 (*) 
FF3-/DES: ITEM 9 (*) 

2. / Affected RIOF pwrd OFF: 
O14:F If FE 1-/RJDF 18 F1 DRIVER - OFF 
O1S:F FF 2 - /RJDF 1A F2 DRIVER - OFF 
O16:F FF 3 - /RJDF 2B F4 DRIVER - OFF 
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DPS SSR-15 

06 3. 

O14:F 
O1S:F 
O16:F 

283 

(Cont) 

NOTE 

If unexpected fault msqs occur for affected MDM, record fault msg and 
continue to RJOF power-up, then STOP and / MCC. If RCS JET FAIL’ msgs 

occur associated with powered-off RJDF Manfs, ignore and continue 
  

MOM FF1(FF2, FF3) -ON 

FAULT 

GNC CRT - I/O RESET EXEC 
Observe fault msgs for affected MDM: 
YNo ‘VO ERROR FF1(2,3)' 
YNo MOM OUTPUT FF1(2,3)’ 
/ No unexpected ‘BCE STRG 1(2,3)' msg 

SM 1 OPS UTILITY 

Select SEC ports on affected MDM: 
PORT ASSIGN SEC - ITEM 16(18,20) EXEC (*) 

FAULT 

Observe fauit msgs for affected MOM: 
Y No ‘VO ERROR FF1(2,3)' 
/¥ No ‘MDM OUTPUT FF 1(2,3)’ 
Y No unexpected ‘BCE STRG 1(2,3)' msg 

SM 1 DPS UTILITY 

Reselect PRI ports on affected MOM: 

PORT ASSIGN SEC ITEM 15(17,19) EXEC (*) 

Pwr ON affected RJDF: 
IfFF 1: RIDF 1B F1 (two) -ON 

IfFF2: RIDF 1A F2 (two) -ON 
IfFF3: RJDOF 2B FA/FS LOGIC -ON 

FAORIVER -ON 

GNC 23 RCS 

For all jets which have failed during MOM CHECKOUT, 

RCS FWD - ITEM 1 EXEC 

JET RESET - ITEM 45 EXEC 
Reselect deselected jets 

JET RESET - TEM 45 EXEC 
YNo ‘JET FAIL’ fault msgs occur 

Return to MDM CHANGEOUT (IFM) 

After completion of MOM changout / MCC for IMU recovery, additional 
MOM/LRU checkout, and potential MDM FF 4 utilization/checkout 
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DPS SSR-16 
PL MDM CHECKOUT 

. NOTE . 
One or more of the following fault msgs may be annunciated 
at I/O RESET or port moding steps: 
‘VO ERROR FLEX’ 

‘BCE BYP FLEX’ 
“BCE BYP SCA’ 
"BCE BYP KU’ 

"$62 BCE BYP PSP1(2)' 
"$62 BCE BYP PL’ 
‘S62 BCE BYP PDI’ 

if unexpected fault msg occurs for affected MOM, record fault msg and continue 

06 1 MOM PL1,PL2 -ON 

FAULT 

SM CRT - I/O RESET EXEC 

Observe fault msgs for affected MDMs: 
YNo ‘W/O ERROR PL1(2)' 
¥No'MOM OUTPUT PL1(2)’ 

2 SM1 DPS UTILITY 

Select SEC ports on affected MDMs: 
PORT ASSIGN SEC - ITEM 24 EXEC (*) 

FAULT 

Observe fault msgs for affected MDMs: 
Y No ‘i/O ERROR PL1(2)’ 
No ‘MDM OUTPUT PL1(2)’ 

SM1 DPS UTILITY 

3.  Reseilect PRI ports on affected MOMs: 

PORT ASSIGN SEC - ITEM 23 EXEC (*) 

4. Return to MOM CHANGEOUT (IFM) 
/ MCC for additional MOM/LRU checkout 

DPS SSR-17 
MTU YEAR-END ROLLOVER RECOVERY 

NOTE 
Complete procedure immediately. Procedure recovers MTU faultdown caused 
by year-end rollover occuring at one second past GMT 365:23:59:59 and 
again at one second past GMT 366: 23:59:59 (375:23:59:59. 376:23:59:59) 

1 SM(GNC) 2 TIME not available in G1/G3 or OPS 0 from G1/G3) 
¥ Down arrows on MTU ACCUM 1,2,3 and GMT Day 1 
“GPC GMT reflect day 366 (367) 
V All active GPCs reflect GPC GMT source 
TIME SYNC - ITEM 38 EXEC 

NOTE 
MTU ACCUM 1,2,3 will reflect 000:00:0X:XX until TIME SYNC complete (1-2 min) 

2. YMTU ACCUM 1.2,3 aligned to GPC GMT 
¥ All active GPCs reflect an MTU ACCUMULATOR time source 
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DPS SSR-18 
G2/G8 TO G3 TRANS 

O14, 1. RGA(four)-ON 
015,, v Pri RJDs (eight) - ON 
O16 

GNC 0 GPC MEMORY 

2. Assign current G2 GPCs, strings, CRTs, and MMUs to MC 3 
¥PL1/2 deassigned 

C2 GNC, OPS 301 PRO 

3. SM 62 PCMMU/PL COMM 

PCMMU 
FMT 
SEL FXD - ITEM 1 EXEC ‘*’ 

DPS SSR-19 
G3 TO G2/G8 TRANS 

C2 1. YGNC, OPS 301 PRO 

2. SM 62 PCMMU/PL COMM 

PCMMU 
FMT 

SEL PGM - ITEM 2 EXEC ‘*’ 

GNC 0 GPC MEMORY 

3. {fnoG3 FD and one reqd: 

a. Assign ail strings, CRTs, MMUs to remaining GNC GPCs 
b. GNC, OPS 301 PRO 
c. Assign ail strings, CRTs, MMUs to target FD GPC 
d. /PL1/2 deassigned from target FD GPC 

O6 e. FOGPC MODE -STBY (tb-bp),HALT 
f FO GPC PWR - OFF 

g. Reassign MMUsin MC 3 to current GPC 

4 /MC2NBAT 
C2 GNC, OPS 201 PRO 

5 If reqd, reconfig star trackers 

GNC 22S TRK/COAS CNTL 

a. STRK-Y,-Z: STAR TRK -ITEM 3,4 EXEC '*’ 

GNC 21 IMU ALIGN 

b. Resume 

GNC 0 GPC MEMORY 

6. If reqd, YX MC8 NBAT GNC, OPS 801 PRO 

014, 7. Ifremaining in orbit config: 
015, RGA (four) - OFF 
O16 As reqd, RJD(s) - OFF 
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DPS SSR-20 
OPS TRANSITION USING LDB OPTION 

1. Deassign LDBs from SM and GNC: 

SM(GNC) 0 GPC MEMORY 

if SM GPC active: 

Config -ITEM 1 + 4(5) EXEC 
Launch 1/2 - ITEM 16 +0+0 EXEC 

c2 SM, OPS 201(401) PRO 

GNC GPC: 
Config - ITEM 1 + 2(3,8) EXEC 
If LDBs assigned: 

Launch 1/2 -ITEM 16 + 0 + OEXEC 
GNC, OPS 201(301,801) PRO 

ABL 2. RMS PWR- OFF 

O17 3. /MEC 1 - OFF (wait 2 sec) 
MEC 2 - OFF 

4 SM(GNC) 1 DPS UTILITY 

MMU SOURCE/BUS 

GPC/LDB - ITEM 11 EXEC (*) 

5. SM(GNC) 0 GPC MEMORY 

/ NBAT 
C2 GNC, OPS 201(301,801}) PRO 

6 When transition complete: 
If DPS UTILITY available (SPEC not available in G1/G3) 

SM(GNC) 1 DPS UTILITY 

MMU SOURCE/BUS 
GPC/MMU ITEM 9 EXEC (*) 

If SM GPC active: 

SM(GNC) 0 GPC MEMORY 

or Reassign LDBs to SM GPC. 

Config -!1TEM 1 + 4(5) EXEC 

Launch 1-ITEM 16 + 1 EXEC 
SM, OPS 201(401) PRO 

ABL RMS PWR - ON (if reqd) . 
If DPS UTILITY not available, do not attempt any OPS Transition. 

G-MEM will be reqd to access MMUs before any future OPS Transition 
can be passible (Y MCC) 
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DPS SSR-21 
BFS GMT/MET RECOVERY 

Proper procedure execution requires all of the following: 
1) Presence of a PASS driven CRT with acceptable GMT/MET 
2) Presence of a BFS driven CRT with keyboard input capability 
3) BFS time (GMT and/or MET) is in error beyond acceptable limits 
4) Communications with the MCC 

For memory addresses, refer to REF DATA, FLT SUPPL, MAL ADD, DPS 

NOTE 
Before proceeding, MCC to obtain desired future GMT and record 

corresponding time data words in step 2 (items A, B, C) and desired 

future GMT in step 4 (data words A, B, C are in hex, total microsecond format) 

X: GNC O BFS MEMORY 

1. /DATA -ITEM 1 (*) 
7 HEX - ITEM 8 (*) 

2, ADDID: ITEM 9+(1) + (A) EXEC 
ITEM 11 4#(2). + (BB) EXEC 
ITEM 13 + (3) + (C) EXEC 

3. Armwrite mechanism: 

  

CAUTION 
    
  

    

DO NOT PERFORM THE ‘EXEC’ UNTIL STEP 4       

WRITE - ITEM 6 

4. Record desired future GMT: __ 

*Y¥: GNC 2 TIME 

Select GMT: ITEM 1 EXEC 

Days Hrs Mns Secs 

On PASS CRT: Monitor GMT 

When PASS GMT = desired future GMT - 1 sec, 
On BFS CRT: 

EXEC 

3. Ground will verify that BFS GMT updated correctly 

6. Reselect MET as displayed time: 

Y: GNC 2 TIME 

Select MET: ITEM 2 EXEC 

7. tf BFS MET update reqd, perform following after BFS is in OPS 3: 

- NOTE 
BFS must be in OPS 3 before MET update can be successfully performed. 
If BFS is not in OPS 3, / MCC before proceeding. 

/ MCC to obtain desired future MET and record corresponding time 
data words in step 7b (items D, E, F) and desired future MET in step 7d 
(data words D, E, F are in hex, total microsecond format) 

X: GNC O BFS MEMORY 

a. /DATA- ITEM 1 (*) 
7 HEX -1TEM 8 (*) 
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(Cont) 

b. ADDID: ITEM 9 + (4) ow +(D)_ EXEC 
ITEM114+(5) +(e EXEC 
ITEM 13 + (6) + (F) EXEC 

c. Armwrite mechanism: 

  

CAUTION 
          

DO NOT PERFORM THE ‘EXEC’ UNTIL STEP 7d       

WRITE - ITEM 6 

d. Record desired futureMET: — st 
Days Hrs Mns Secs 

On PASS CRT: Monitor MET 
When PASS MET = desired future MET - 1 sec, 

On SFS CRT: 
EXEC 

e. Ground will verify that BFS MET updated correctly 

NOTE 

BFS must be kept in OPS 3 in order to ensure a valid and continuous 
update of MET 
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BFS FSM INDEX........... acca ec ceeeeee cece cc ceee “eseeceees ee ceee 6-2b 

6.1. _AV_BAY/CABIN AIR 
@.la  'S66 CABIN FAN' - CABIN FAN AP... .. ccc cece cceces 6-4 
6.1b  'S66 AV BAY TEMP' - AV BAY TEMP............ ev ececeee 6-5 
6.1lc ‘S66 AV BAY FAN' - AV BAY FAN AP...... ccc cece ee eeee 6-6 
6.ld  'S66 CABIN IMU' - CABIN IMU... ccc cece cece ecccnee 6-8 

6.2 CABIN ATM 
_ CABIN ATM PRESSURE CONTROL SYSTEM SCHEMATIC......... 6-12 
iT. 1 'S66 CABIN 02(N2)! 

'S66 CABIN PRES' - 02(N2) FLOW HIGH/CAB P 
LOW/dP/dT. 0. nce nce crv cccvcccee 6-13 

6.2a (see Note A) - O2(N2) FLOW t......... cc ecceeeeee 6-16 
6.2b ‘S66 CABIN PPO2Z' - PPO2 th... .cccccccccccvccccccccs 6-18 
6.2c (see Note A) —- CABIN PRES #4 .......ccceccsccece 6-21 
6.2d 'S66 CABIN’ - N2 REG P #¥......... ce ccc cece cons 6-27 
6.2e - 02 REG P ¢#...... ceceee eee ecceee 6-28 

- 6.2g - N2 QTY ¥......... we encevescccccee 6-30 
6.21 - H20 TK N2 P ¥...ccc ccc ccc wc ccwene 6-32 
6.25 - HUMID SEP Fi... ccc wee c cc cece ew eees 6-34 
6.2k,1 ~ CABIN T t¥... ccc ccc ccc ce ccececes 6-35 
6.2m - AIRLK P 4¥... ccc ccc ccc ccc ccceene 6-39 

6.3 CRYO 
CRYO SCHEMATIC. 0... ccc ccc cece cc ccc cc ccc ccc ccccvcese 6-40 
CRYO TABLE A ~- CRYO HTR SWITCH PROCEDURAL 

__ NOMENCLATURE... 0... ccc ccc ccc ccc rc ccc nce ce ccc cnsecece 6-41 
1.1 'S68 CRYO 02(H2) PRES' " 
__ ‘S68 CRYO O2(H2)' - CRYO O2(H2) LEAK............... 6-42 
(1.2 "S68 CRYO O2(H2) PRES' 

"S68 CRYO 02 HTR' 
"$68 CRYO 02(H2)' - CRYO O2(H2) PRESS/TEMP HIGH.... 6-43 

6.3a (see Note A) - CRYO O2(H2) LEAK............... 6-44 
6.3b ‘S68 CRYO H2 PRES' - CRYO H2 PRES...........c ee eeeee 6-50 
6.3c 'S68 CRYO H2' - H2 TK P A¥..ccccccccccccccvccce 6-54 
6.3d - H2 MANF P ¥...cccccccccccccccce 6-55 
6.3e ~ H2 MANF VLV = CL...... eee cence « 6-55 
6.3f - H2 HIRT t.rcccccccccsccccccces 6-56 
6.3g 'S68 CRYO O02 PRES' - CRYO O02 PRES....... cece ececece 6-58 
6.3h ‘S68 CRYO 02' -~ 02 TK P th. cccccccccccccccccees 6-62 
6.3 - 02 MANF P ¥........ ccc cccceee 6-62a 
6.3j - O2 MANF VLV = CL.............-. 6-62b 
6.3k - 02 HTR CUR SNSR = TRIP......... 6-62c 
6.31 ‘S68 CRYO 02 HTR'. - CRYO 02 HTR......... cee eee eee 6-62d 

NOTE A 
THE IDENTIFIED MAL REPRESENTS A SUPPORT PROCEDURE THAT IS ENTERED 
FROM OTHER PROCEDURES OR ON MCC CALL 
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6.4 FREON/H20 LOOP 
EVAPORATORS SCHEMATIC. ........e000- ee eccccscescccces 6-64 
FREON FLOW SCHEMATIC..........cccccccccccccee coceeses 6-65 
H20 LOOPS SCHEMATIC........ccccccececccccccccccccsce 6-66 

__ SUPPLY H20 STORAGE SCHEMATIC. ......cscescccccees woes 6-67 
Well 'S88 EVAP OUT T 1(2)' - EVAP OUT T HIGH........... -. 6-68 
1.2 - EVAP OUT T LOW......... cesses 6-69 
_ 6.4a (see Note A) - EVAP OUT T 44......cc00. esse 6-70 
(1.3) 'S88 FREON FLOW 1(2)' - FREON FLOW LOW......... eoeee 6-75 
__ 6.4b (see Note A) FREON FLOW LOW...........0- 6-76 
11.41 ‘S88 THERMAL FRN' ~ FREON LOOP RAD OUT T LOW.... 6-80 

6.4c (see Note A) - FREON RAD OUT T LOW......... 6-81 
6.4d ‘S88 THERMAL FRN' ~ FRN FLOW PROP VLV PL HX 

FLOW Ficccccccccccccccccees 6-83 
6.4e - AFT COLDPLATE FLOW ¥........ 6-85 
6.4f - ACCUM QTY ¥.......006. eoeeee 6-86 
6.4g  'S88 THERMAL EVAP' - EVAP TEMP HI LOAD INBD 

(OUTBD) DUCT(NOZ) +¥...... . 6-87 
6.4h - EVAP TOPPING DUCT T FWD 

(AFT), LCR) t¥....c.cceuees 6-88 
6.43 - EVAP TOPPING L(R) NOZ #¥.... 6-89 
6.4j ~ EVAP FOLN TEMP’FWD(MIO, AFT, 

TOP, HI LOAD, ACCUM) ++.... 6-90 
6.4k (see Note B) - RAD IN T 4+ (BFS) ++......... 6-91 
6.41 ‘S88 H20 PUMP P 1(2)' - H20 PUMP P 1(2) t¥.......... 6-92 
6.4m 'S88 THERMAL H20' - H20 PUMP AP 1(2) ¢#¥....... -. 6-96 
6.4n - H20 ACCUM QTY 1(2) #4¥....... 6-99 
6.40 - H20 ICH FLOW 1(2) ¥...... --. 6-101 
6.4p - H20 ICH OUT T 1(2) ¥, 

CAB HX IN T 1(2) +, 
PUMP OUT T 1(2) t¥......... 6-103 

6.4q (see Note B) - H20 PUMP OUT P 1(2) +¥ 
(BFS) ...cccccccccees eeeese 6-106 

6.5 SPLY_H20 . 
1.1 'S66 H20' - H20 TK QTY LOW AND DECR..... 6-108 
I1.2I - H20 FREE IN CAB.........000e 6-108 
11.31 - H20 SPLY PRESS HIGH......... 6-108 
11.4! - H20 SPLY PRESS LOW.......... 6-108 

6.5a (see Note A) - H20 TK QTY +, H20 FREE 
a OY): 6-109 

6.5b ‘$66 H20' - H20 TK QTY C(D) t¥.......... 6-117 | 
6.5c - H20 WASTE PRESS ¥+#, H20 

SPLY(WASTE), OUMP LN T #¥, 
NOZ T A(B) t.cssccceecccees 6-119 | 

6.5d - H20 SPLY PRESS t¥.......eee. 6-120a 

NOTE A 
THE IDENTIFIED MAL REPRESENTS A SUPPORT PROCEDURE THAT IS ENTERED 
FROM OTHER PROCEDURES OR ON MCC CALL 

NOTE B 
REFER TO BFS FSM INDEX FOR MSG 
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6.6 GALLEY | 
ORBITER GALLEY PLUMBING DIAGRAM. ........scccececeee- 6-122 

6.6a GALLEY H20 LEAK THRU RHS NEEDLE..... ee ecccceesecccce 6-123 
6.6b RHS H20 OISPENSE FAILS TO SHUT-OFF........... 6-126 
6.6c H20 LEAK NOT THRU RHS NEEDLE...........000. -- 6-128 
6.6d RHS FAILS TO DISPENSE OR DISPENSES LESS 

THAN SELECTED VOLUME............. eeccesecces 6-130 
6.6e PUMP RUNS CONTINUOUSLY.......... eee eccecccces 6-137 
6.6f RHS DISPENSES MORE THAN SELECTED VOLUME..... - 6-138 

ECLS SSR 
SSR-1 CRYO HTR MANUAL OPS........ eee cccccccccccccccecees 6-140 
SSR-2 FES CORE FLUSH PROCEDURE....... cece ceeenee escees 6-142 
SSR-3  RECONFIG TO ALT PCS SYS (AUTO OPS)....... vecccees 6-143 | 
SSR-4 H20 LOOP......... ec eccnccces eoeeee 6-145 
SSR-5 = FES RESTART... cece cece ewe cess cecene eee ccesene oe. 6-147 
SSR-6 CABIN EQUIP PWRDN.... 2... cece ccc c ccc c cece cncees 6-148 
SSR-7 FLASH EVAPORATOR CHECKOUT......... cece eccccccecees 6-149 
SSR-8 SMALL CABIN LEAK ISOL........ cc cece ccc cece eens 6-151 
SSR-9 SUPPLY WATER DUMP USING FES......... cece cece wees 6-152 
SSR-10 H20 PUMP OPS VIA GPC... 2... cece cect cece eee 6-153 
SSR-11 FES FEEDLINE PURGE...............00.6. poo veesesecces 6-154 
SSR-12 AV BAY FIRE RECOVERY/RECONFIG........... 2c cee eens 6-155 

ECLS FRP 
FRP-1 MANUAL CABIN ATMOSPHERE MANAGEMENT..........ee000. 6-160 

The following Fault Msgs have no corresponding MAL procedures in this 
book : 
$66 CABIN HX T 
S66 CABIN PPCO2 
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BFS FSM INDEX 

  

  

6.1 AV _BAY/CABIN AIR 
6.la ‘SMI CABIN FAN’ - CABIN FAN AP..... wecceeees vee 
6.1b 'SM2 AV BAY TEMP'- ~ - AV BAY TEMP........ ee seeceees 
6.1c "SM2 AV BAY FAN! - AV BAY FAN AP..... eeceee weeee 
6.1d 'SM1 CABIN IMU! - CABIN IMU........c.e00. eevee 

6.2 CABIN ATM 
iL. 1 'SM1 CABIN 02(N2)! 

'SM1 CABIN PRES' 
'SM1 EMER dP/dT BU' - 02(N2) FLOW HIGH/CAB P 

LOW/dP/dT....... eecececccecs 
6.2b  'SM1 CABIN PPO2' - PPO2 t¥...ccceee eeeeces secees 
6.21 CREW UNCOMFORTABLE (HOT OR COLD)........ sescececccees 

3 CRYO 
(1.1 "§M2 CRYO 02(H2) PRES'- CRYO 02(H2) LEAK..........0-. 
(1.21 'SM2 CRYO 02(H2) PRES' 

'SM2 CRYO 02 HTR' - CRYO 02(H2) PRESS/TEMP 
HIGH... .cccccecscccceccccece 

6.31 - CRYO 02 HTR..... cece cecceeeee 

6 FREON/H20. LOOP 
(1.1 "SM2 EVAP OUT T 1(2)' - EVAP OUT T HIGH.............. 
1.21 - EVAP OUT T LOW..........0000. 
1.3! 'SM2 FREON FLOW 1(2)' - FREON FLOW LOW............... 

6.4f | 'SMO THRM FRN' - ACCUM QTY ¥....scccccsccceeee 
6.4g ‘SMO THRM EVAP! - EVAP TEMP HI LOAD INBD 

(OUTBD) DUCT (NOZ) #4....... 
6.4h - EVAP TOPPING DUCT T 

FWD(AFT), L(R)....sceseeeeee 
6.43 - EVAP TOPPING L(R) NOZ ++..... 
6.4j - EVAP FDLN TEMP FWD (MID, AFT, 

TOP, HI LOAD, ACCUM) +¥+..... 
6.4k ‘SMO THRM FRN' - RAD INT + (BFS) 44¥.......... 
6.4q  'SM2 H20 PUMP P 1(2)' - H20 PUMP OUT P +4 

1(2) (BFS).....cccceeccceees 

6.5 SPLY_H20 
1.21 H20 FREE IN CAB........cccecccccccccccccccceccccccecs 

The following Fault Msgs have no 
book: 
SM1 CABIN HX T 
SM2 TEMP 
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ECLS 6.1a CABIN FAN AP 

« G) Turn on both 

AV BAY/ 1 } Turn off Cabin Fans for sleep 

CABINAIR Cabin Fan @ 

YMCC to 

BACKUP C/W | SM SYS SUMM 1 | determine exact 
ALARM failure 

SM 66 G) 

$66 CABIN FAN ENVIRONMENT \3) If check valve 
1 is failed open, fan 

(L1) currently selected 
SM1 CABIN AIR @ CABIN FAN is the only opera- 

A(B) - OFF tional fan available 

(CRT) CABINFAN [NO G) vane 
If: AP = 0.0 (1)? ossible to find duct 

CABIN FAN AP YES eakage or blockage 
<4A2or > 6.8 by checking airflow 

{28 7 4.88 at all inlets and 

if 10.2 ops outlets 

2 } Turn on al- 
ternate Cabin Fan G) This step is 

ja: done to prevent 

Wa | | espa EAN oer cc : vionics while 
ees CAB AIR B(A)- ON is evaluating failure 

cb AC2 CAB FAN B 
(three) -cl (CRT) CABIN FAN G) 

cb AC3 CAB FAN A AP indicates: ¥ 
(ng ~¢l L gba} casinran 9 4) 4} turnon 
eb AC} @ACABT 0.0 (t) AP INST FAILURE original Cabin Fan 

CNTLR 1 - cl 
2 

(L1) 
cb AC BA CAB tT NORMAL (2) (3) @ CABIN FAN 

(L1) PPE s | CABIN FAN A(B) -ON 
CABIN FAN “ye B(A) FAILURE, @/CABIN FAN 
A(B)-ON CHECK VALVE B(A) - OFF 
CABIN TEMP FOR CABIN FAN @ Monitor flow 
CNTLR - 1(2) "#OR'H’ feel 
CABIN TEMP - as B(A) FAILED by feel andior 
reqd CLOSED OR with streamers 

CHECK VALVE 
¥v FOR CABIN FAN 

A(B) FAILED OPEN 

6 | /fordebris | 13 

e/ debris trap for 
blockage Q) (4) (s) 

@ Perform FILTER 5 
CLEANING - | 7) air ouct »| 8 | Safe avionics 
MIDDECK LEAKAGE OR @ Goto CABIN 
FLOOR (!IFM) to SNSR SHIFTED EQUIP PWRODN, 

clean CAB FAN LOW ECLS SSR-6 
Filter =—— 

(CRT) CABIN FAN |YES 9 | CLOSED 
AP normal ? DEBRIS TRAPS 

CAUSED AIR 

+ FLOW BLOCKAGE 

10 | V avionics 
filters 

@ Perform FLIGHT 
DECK PORT, 
STBD AND MID- 
DECK FILTER 

CLEANING (IFM) 

YEG 11] CLOGGED 12] Turnon 
ern) CABIN FAN LRUFILTER(S) [| | original Cabin Fan 

normal: CAUSED AIR 
NO FLOW BLOCKAGE (L1) 
Q)G) @ CABIN FAN 

A(B)- ON 

AIR OUCT @ CABIN FAN 

BLOCKAGE OR B(A) - OFF 
SNSR SHIFTED 
HIGH DUE TO 

SLOPE CHANGE 

ECLS/6.1/001 1107/88 6-4 MAL/ALL/GEN 4 
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ECLS 

  

  

      

  

  

  

    

  

      

  

      

  

6.1b AV BAY TEMP 

@ 
€ 

  

  

  

      

    

          

    
  

  

      

  

  

    

  

            

      

                      

  

    

    
  

    

        

@ Temps can be 

  

1 | . YES] 2 | sm2 YES read from meter on 

» available ? > 6.4p pnloy 
(F7) SM SYS SUMM 2 ®@ 

NO YMCC to 
SM 66 ENVIRONMENT determine exact 

6.4 [7] failure 
(F7) Temps high and increas- “4 

ing in more than one 
? 

sesaveay He Lay? 
TEMP NO 

SMZ2AVBAY [7 \ 
TEMP 3 | (CRT) AV NO ¢ cfs | 

BAY 1(2,3)FAN [> 
If: AP normal ? 

AV BAY 1(2,3) 
TEMP > 130 deg YES 

y 

Nominai Config: a Yair cooling 
L4a:G 
& Act DA, DB,HC @ AV BAY 1(2,3) 
AV BAY 1 FANA FANS A,B 
(three) - cl (two) - ON 

cb AC2 BA, 6B,OC 
AV BAY 1 FANB (CRT) AV BAY YES DEGRADED 
(three) - cl 1(2,3) TEMP decr ? AIR COOLING OR 

cb AC3 BA, SB,OC TEMP XOCR 
AV BAY 3 FANA NO FAILURE 

(three) -cl 
(L4:H) ‘ 
cb ACI BA, B.SC 
AV BAY 3 FANB 6 | VH20 1 
(three) - cl cooling 

cb AC2 BA, 8,8C 
ay BAY 2 FAN A (L1) If MCC not 
three) - c @ Switch H20 available and AV cbs AG EA 28 OC LOOPS BAY TEMP = 130 
(three) - ct ®@ Wait 5 min or on MCC go: 

(L4:L) © Perform GPC 
cb ACI @B AV BAY 2 (CRT) AV BAY eS Lg _| DEGRADED FRP-7, DPS 

S/C - cl 1(2,3) TEMP decr ? H20 LOOP RECONFIG FOR 
cb AC2 SB AV BAY 3 LOSS OF AV 

SiC - cl NO BAY COOLING 
cb AC3 &B AV BAY 1 (ASCENT/ORBIT) 

SIC - cl v (DPS) L1 wot 
(Lt) ay 19 | TEMP XDCR 10 Reconfig 

1 FAN B(A)-ON FAILURE ®@ Goto tr 
2 FAN A(B) -ON ssr-4 [a], 
3 FAN B(A)-ON RECONFIG TO 

ALT H20 LOOP 
H20 ror f (1) 
Nominal Config: 124 Reconfig On MCC go: Refer to 6.41 (L1) @ Reconfig Av 

® Reconfig Av Bay 1(2,3) Fans 
Bay 1(2,3) Fans to original 

to original config 
config 

@ Reconfig H20 
loops to 

original config 

ECLS/6.11002 08/09/88 6-5 MAL/ALUGEN 2 
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ECLS 

  

      

  

    

  

  

    
  

  

      
  

  

  

6.1c AV BAY FAN AP 

  

  

  

            

  

  

Li] . 
SM 

ALERT SM SYS SUMM 2 

i SM 66 
566 AV BAY FAN ENVIRONMENT 

(CRT) AV BAY 
1(2,3) FAN AP 

SM2 AV BAY FAN indicates: 2 | CLASS 3 

ALARM SAW 
ps | FAULT oR 

it Normal TRANSIENT 
AV BAY 1(2) FAN thine 
AP < aeer ¥'or'L 3] (CRT)AV G) 

> 4.0 (3.0 if 10.2 BAY 1(2,3) 
ops) *# or'H" Temp = 45'U'? [YES 4 | AV BAY 

AV BAY 3 FAN AP 1(2,3) S/C FAILURE 
< 2.15 or NO 
> 4.50 (3.6 if 10.2 
ops) 

Nominal Config: 
(L4:G) 
cb AC1 AV BAY 1 

FAN A (three) - cl 
cb AC2 AV BAY 1 
FAN 8 (three) - ct 

cb AC3 AV BAY 3 
FAN A (three) - cl 

(L4:H) 
cb AC1 AV BAY 3 
FAN B (three) - cl 

  

  
  

  
nf] 
1 
  

is | Y for inst 
failure 
  

(L1) 
@ Affected AV 

  

        

  

  

    

      

  
  

      

  

  

  

  

      

  

  

    
    

G) If AV BAY 
1(2,3) S/C cb is open, 
/¥ MCC before 
attempting to reset 
it 

Q) With loss of 
AP, monitor AV 
BAY Temp, if > 130 
degf there is AV 
BAY coolin 
problem. If AV BAY 
TEMP ~ H20 LP 
PUMP OUT T is 

indication of fan 
failure or duct 
leakage between 
fan and HX 

G) YMCC to 
determine exact 
failure 

G) If check valve 
failed open, fan 
currently selected 
for that AV BAY is 
the only operational 
fan available 

  

cACLAVBAY 2 BAY FAN - OFF 
FAN A (three) - c 

cb AC3 AV BAY 2 (CRT) AN BAY NO 
FAN B (three) - cl var = 

(L4:L) 0.0't'? 
cb AC1 ®B AV BAY 2 

S/C - cl YES 
cb AC2 bB AV BAY 3 
on -cl 

cb AC3 @B AV BAY 1 
SIC - cl 6 | Switch to 

(Ut) ay 1 FAN alternate fan in 
B(A) -ON affected Bay 7 

AV BAY 2 FAN (a) 
A(B) - ON 

AV BAY 3 FAN ° oa On 1. 
B(A)- ON 

(CRNAVBAY  LSpp-Z_] AvBaY FAN 8] Turn on both 
FAN AP = 1(2,3) AP INST fans in affected 
0.0'L'? FAILURE Av Bay 

(L1) 
No @ AV BAY 1(2,3) 

FANS A,B 
(two) - ON 

ig | (crty av YES. 30.) AV BAY FAN 
BAY FAN AP FAILURE OR ALT 
norma! ? AV BAY FAN 

CHECK VALVE 
NO FAILED OPEN 

ECLS/6 1/003 08/25/88 6-6 MAL/ALL/GEN 2 

  

   



  

ECLS 6.1¢ (Cont) 

. G) /Y MCC about 
. . checking AV Bay 

duct integrity after 
completing next 

  

  

      

step 

11 | (CRT) AV G) 
BAY 1(2,3) TEMP /MCC about 
normal performing pwrdn 

of affected Bay 
efore performing 

pare ON AV Bay filter 
4 cleaning 

AV BAY 1 ~ 10 

> AV BAY 2 
AV BAY 3 ~ 20 
< AV BAY 1 

If 10.2 CABIN 

PRESS: 
AV BAY 1 ~ 15 
> AV BAY 2 YES 

AV BAY 3 ~ 25 

< AV BAY 1 

NO 

    y 
12 | In affected 
Bay 

(CRT) 
AV BAY FAN AP G) 

“For'L' > B AIR DUCT 
LEAKAGE 

  

  

        "4 or "Hh 

  

  ©) 
14] for debris 
@/debris trap for 

blockage 
® Perform 
LOWER EQUIP 

BAY FILTER 

CLEANING (IFM) 

  

  

  

  

2)
 

(CRT) AV BAY YES 15 | cLoGGeD 
1(2,3) FAN AP DEBRIS TRAP 
within limits ? CAUSED AIR 

NO BLOCKAGE 

              

y 

116} AIR DUCT p| 171 safe avionics | 
BLOCKAGE ® Go to GPC 

FRP-7, DPS 
RECONFIG FOR 
LOSS OF AV 
BAY COOLING 
(ASCENT/ 
ORBIT), (DPS) 

        

      

      

296       
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ECLS 

  

SM 
ALERT 

$66 CABIN IMU 

IMU FAN 
Underspeed 

° ir 
IMU FAN AP < 3.7 
(3.0 if 10.2 ops) 
or > 4.95 (3.8 if 

      

6.1d CABIN IMU 

  

Ls} sm2 . 
available ? 
  

YES 

    
[2] 
  

SM 66 
ENVIRONMENT 

      

  

IMU FAN B(C,A) 

  

            
  

  
      

  
  

  

  

    

  

  
  

          

  

  
  

    

         
      

  

  

      

      
    
      
    
    
    

  

    

  
    

  

        

  

      

  

    

  

      

  

10.2 ops) ¥'? 

SM1 CABIN IMU H 1 NO 

IMU FAN 3 | (cRT)Dotwo |YES| 4 | (L1)Atteast [NOP s | ImUFAN 
Underspeed or more IMU PT one IMU Fan swin | 9 (CA) INADVER- 

FANS have ‘+? ON position ? TENTLY TURNED 

Nominal Config: NO YES OFF 
(014:8) 
cb MNA OIH20 BYP 
LOOP 1 SNSR - ct 

(L4:1) . 
cb AC1 IMU FAN A 1 

ened ANB 6] (crt)Does = [YES_7_| imuranc g| Turn on 
(three) - cl one IMU Fan dis- (A,B) SPEED SNSR original fan 

cb AC3 IMU FAN C play ‘¥’ and DISCRETE FAILED 
(three) - cl no'*’? TO NORM (L1) 

(L4:3) INDICATION @ IMU FAN 
cb AC3 @B SIG NO B(C,A) -ON 
CONDR IMU FAN - 
¢c 

ay FAN B(C.A) 5 
ON g}ccrtyimu —- [YESH 30] crass3 

FAN AP normal ? ALARM SAW 
FAULTOR 

NO TRANSIENT 

v 

WARNING 
Reosesess hai} ccrtyimu — INOW 12] imuran 

{f IMU Fans off, FAN AP normal ? B(C,A) FAILED 
do not operate DUE TO 

IMUs for more YES ELECTRICAL 
than 30 min; FAILURE 

otherwise, IMUs 
may be damaged ‘ 

#43] imuFAN 
B(C,A) AC2(3,1) | PP (Lt) 
A OR THE FAN @ IMU FAN 
ON DISCRETE IS C(A,B) - ON 
LOST @ (MU FAN 

159 Turn off IMU B(C,A) - OFF 
Fan 

(11) 
@ IMU FAN 

B(C,A) - OFF : 

(CRT) NO. 16 | imu FAN AP 17} Turnon 
IMU FAN AP = INST FAILURE original fan 
0.0°L'? 

(L1) 
YES @ (MU FAN 

5 B(C,A) -ON 

26           

G) Monitor Speed 
Sensor ‘¥‘ for fan 
failure if IMU AP is 
lost 

  
  

ECLS/6.1005 07/29/88 MAL/ALLU/GEN 2 

  

  

 



  

ECLS 6.1d (Cont) 

  

    

  

        

      

          

  

  

  

  

  

          

  
  

        

      

  

  

  

  

  

  

y 
  

  

      
  

  

    

  

7 inlet screen 
for blockage 
  

®@ Perform 
MIDDECK 
(OVERHEAD) 
FILTER CLEAN- 

ING (FM) for 

IMU filter only 

18] Vedio} arpisimu — | YES 20] switch to 
ith ‘+'i It te f 

SM SYS SUMM 1 rn vie anermarenan 
IMU FAN B(C,A) position ? (1) 
ey) @ IMU FAN 

NO C(A.B) - ON 
NO @ IMU FAN 

B(C.A) - OFF @ 

x : (cRT)IMUFAN = {YESE 23, | imu FAN 
21] CLASS 3 22] IMU FAN C(A,B) * ¥'? SPEED SNSR S/C ALARM SW C{A,B) ON FAILURE FAULT OR DISCRETE IS NO 
TRANSIENT FAILED ON 

1 

24 } IMU FAN ‘ © 
B(C,A) SPEED 25 | Turn on two 
SNSR OR IMU FAN fans. 
B(C,A) FAILURE 

(L1) 26 | Turnon 
@ IMU FAN alternate fan B(C,A) - ON 

nr e/ IMU FAN 
@ IMU FAN CIA.B) - ON 

C(A,B) -ON 

(CRT) IMU FAN G) Q) 
AP indicates: 

» p27) IMU FAN AP 28 | Turnon 
0.0°L PT INST FAILURE original fan 

¥" [35] Fan 
@ IMU FAN 

normal pi29 | imu FAN B(C,A) - ON 
eon C(A,B) CHECK VLV @ IMU FAN 

or FAILED OPEN C(A,B) - OFF       

  

        

  

    

  

        

  

  
  

      

        

  

      

      

G) Monitor Speed 
Sensor ‘¥'for fan 
failure if IMU AP is 
lost 

@) If cb MNA OI 
H20 BYP LOOP 1 
SNSR - op, YMCC 
before attempting 
to reset it 

G) Fan cutrently 

y selected is the on 
operational fan 
available 

) / MCC for 
proper IMU config 
and ops 

G) If cb AC3 $B 
S/C IMU FAN - op, 
¥ MCC before 
attempting to reset 

G) When SM2 
available, use IMU 
FAN AP to monitor 
fan performance 
and turn off second 
IMU Fan 

  

CLOGGED 32 | Turn on 
fcr?) FAN AP DEBRIS TRAPS > original fan 

CAUSED AIR 
NO BLOCKAGE (1) 

@ IMU FAN 
B(C,A) - ON 

(a) © IMU FAN 
5 C(A,B) - OFF 

133 | AiR ODUCT 134] Restore 
BLOCKAGE cooling 

® Goto 
CONTINGENCY 
COOLING - IMU 
(1FM) 

ECLS/6.1/006a 08/12/88 6-9 MAL/ALL/GEN 2 
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ECLS 

[36] 

6.1d (Cont) 

  

135 | Switch to 
third fan 
  

{L1) 
@ IMU FAN 

A(B,C)- ON 
@ IMU FAN 

C(A,B) - OFF 

  

  

(CRT) IMU FAN AP 

normal ?   

  

39 | imu FAN 
      

NO 

  

   
    

A(B,C) CHECK VLV 

FAILED OPEN   

  

  

  

      

    

    

  

36 | (CRT) IMU 
FAN AP ‘+’ 
ort’?   

YES 37] IMU FAN   
FAILURE 

          

NO 

  

    
38 | Switch to 
alternate fan 
  

{L1) 
© IMU FAN 

C(A,B)- ON 
@ IMU FAN 

B(C.A) - OFF 
  

  
y 

| a0 | (L1) Is IMU 

      

    

  

      

      

  

  

    
          

  
        

      

  

  

      

  

G) Monitor Speed 
Sensor ‘¥' for fan 
failure if IMU AP is 
lost 

G) Fan currently 

y selected is the on 
operational fan 
available 

G) Y¥MCC for 
proper IMU config 
and ops 

G) If cb AC3BB S/C 
IMU FAN - op, /MCC 
before attempting 
to reset 

  

    

[NOT 41 | imu FAN 
FAN with ‘¥‘in C(A,B) ON 

the ON position ? DISCRETE 1S 
() FAILED ON 

5 YES a 

42 | / ducts for 
leaks q 

® Inspect IMU | 43 | Switch to 
ducting for alternate fan 

possible leak (L1) 

e Wastow Patch @ IMU FAN 

@ Repair duct C(A,B) - ON 

with Aluminum @ IMU FAN G) 
Tape @) B(C,A) - OFF 

YE 

(erty imu FAN AP {NOP ag | imu FAN AP eyes > 45 IMU FAN | 
normal ? INST FAILURE . : FAILURE 

YES NO a 

Vv y 

£46 j AIR DUCT Be 47 | Turnon 48 | IMU FAN 49 | Turn on 
LEAKAGE original fan B(C,A) SPEED original fan 

CAUSED LOW SNSR FAILURE 
IMU FAN AP (L1) (L1) 

@ IMU FAN @ IMU FAN 

B(C,A) - ON B(C,A)- ON 
e@ IMU FAN @ IMU FAN 

A(B,C) - OFF C(A,B) - OFF 

ECLS6 1006 97/29/88 6-10 MAUALL/GEN 2 

 



  

oO © CABIN ATM 

PRESSURE CONTROL SYSTEM 
ORBIT 

PAYLOAD BAY § CABIN CL tm 
HHS} 410 

oP ‘ (3) 02 REG 1 RLF (ro10w PAL 

opi tL) fi OP(CL) & m_ 803-803 PS: Oo @ Se o £-} £ 100 PSi sys 1 

Oo 
on'sts 1 E 
SPLY 

«norow) 
02 AEG IN 

S¥S 1 

Feu tl 

(i) OP OP weace 
9 

“4 ee — 2) (42: 
N2 SYS 1] N2 SYS 1 

SPLY 

CL 

     

   

    

  
  

¢mo10w) 

proz caren srs 1 - NORM    OP(CL) TO 20 TK 
Ne MANE 

tua) 
420 TK Nz H20 Tk We O2/W2 CHTL 
REG IN SYS 1 tsou syst MUN, SYS 1 

YT AUTO(CL) “ses: 
REG 1 

tz OP (3) CL @ oes, Gy WORM © 22.25 PSIA (14.7 PSI CABIND 

~ 
PL N2 EMER = 2.21.25 PSIA 48 PS) CABINE 
SYS 1 10 LYHR 

CL 
CL (na1oWw 

(nOLOW 
N2 XOVA 

     

  

  

  

      
     

  a
e
 e

l 

  

(12) 
rare ppo2 swsa viv - NORM 

21
-9
 

% Z z —_
™ 

©:
 

  

  

                  

a 
CL a CL 

\ oS 
g 

PLNZ 10 LErHR 
VEaT Cine 7) SS 2 - 

ni3) 4 ee tno10W NORM ~ CNTLR 142) CONTROLS PCS 1629 
nea REVERSE - CNTLA 102) CONTROLS PCS 261) 

2000-3000 PS! OP | OPwe acc 2 

200 FI r TCL AUTOR 
, ( 

     
  

N20 REG 2     003-883 PS) 
    

G2)
 23
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ni
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38
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e
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ECLS 
  

  

  

    

(F7) 
  

    

  

  

(F7) 

  

$66 CABIN 

  

  

6.2 CABIN ATM QO GQ) 

11 . 
02(N2) FLOW HIGH/CAB P LOW/dP/dT 

4 WARNING | 
g <oTTst 

  

O2(N2) 
  

  

SM1 CABIN 
  

O2(N2)       
O2(N2) FLOW 1(2) 
> 4.9 lb/hr 

  

S66 CABIN 
  

PRES 
  
  
SM1 CABIN       PRES 

CABIN PRESS G) 
< 13.8 psia (10.0) 

  

BFS 

SM1 EMER 
      

dP/dT BU       

-dP/dT > .12 or 
HW CAV 

-dP/dT> .08 

Nominal Config: 
(ORBIT) 
(015:D) G) 
cb MN8 
PPO2 C CAB 
dP/dT - cl 
(014:0,015:D) 
cb MNA,MNB 

N2 SPLY 1,2 - cl 
O2/N2 CNTLR 
1,2-cl 

O2 XOVR 1,2 - cl 
N2 REG INLET 
1,2-cl 

CAB VENT - op 
(014 only) 
CAB VENT ISOL - 
op (014 only) 
CAB RELIEF A - cl 
(O15 only) 

(016:D) 
cb MNC 
H20 ALT PRESS - cl 
O2 EMER -op 
CAB RELIEF B - cl 

({ML86B: D) 
cb MNA,MNB MMU 
GN2 SPLY ISOL 
VLV A,B - op (if 
flown, - cl) 

(CS) 
DIRECT O2 viv-CL 
(C6) 
LEH O2 1,2,3,4 viv 
(four) -CL 

(C7) 
LEH O2 SPLY viv 
(two) - OP 

(Cont in notes 
column) 

  

  

    

          

PPO2 > 2.5 psia (safe) 
< 2.5 psia LES suit & helmet config reqd 

(see step 4)       
  . 0S 

} WARNING 
= = 

tf, after alarm, O2(N2) flow > 1.0: 

assume flow rate exceeds 5.0 lb/hr (OSH) 

  

    

            

  

  aeeueeenenears 

WARNING 
  

    

          Se 

Maintain O2 concentration below 37.8% 
        

If S/L Tunnel open: C(P) go to O2(N2) FLOW 

HIGH/CAB P LOW/dP/dT (TEMP 4-17) 

MS go to SL.MAL, ASCS, 3.4g 

1. 14.7 CAB REG INLET SYS 1,2 viv (two) - CL {ont MO10W) 
\f decay rate (-dP/dT) exceeds 0.33: 

2. DIRECT O2 viv-OP 

3. O2 REG INLET SYS 1,2 viv (two) - CL (pn! MO10W) 
4. Don LES suit and helmet, open LEH O2 valves 

(pni C6, MO32M, MO69M), close visors, suit O2 - ON 
if dP/dT positive or zero: 

5. Goto MAL, ECLS,6.2a [1] >> 
$. CAB RELIEF A - CL (tb-CL) (pause) 

B-CL (tb-CL) 
a. CAB VENTISOL - ctr (tb-bp) 
9. VVENT - ctr (tb-bp) 
10. / VAC VENT ISOL VLV BUS SEL - MNA (pni ML31C) 
11. CNTL - CL (tb-CL) 
12. If dP/dT zero: Go to MAL, ECLS, 6.2¢ [1] >> 
13. Close inner airlock hatch 

14. Remove inner Airlock Hatch EQUAL viv caps (two) 
15. EQUAL vivs (two) - OFF 
If dP-dT positive or zero (A/L leak: Possible loss of EVA 
capability) 

16. CAB RELIEF (twa) - ENA (tb - ENA) (if not leaking) 

17. 14.7 CAB REG INLET SYS 1(2) viv - OP (CL) (pni MO10W) 
18. O2 REG INLET SYS 1(2) viv - OP (CL) 
19. VAC VENT iSOL VLV CNTL - OP (tb-OP) (If not leaking) 

(pniML31C) >> 

20. Inner A/L hatch EQUAL vivs (two) - NORM 

21. Log dP/dT , CABP ; MET : 

22. Use nomograph to find Tatest possible TIG, Tmax, then: 

23. Sel TIG (SPOC or wx tpr msg) < Tmax: 
SelectedTIG. ss 

(-) Present time 
(=) TimetoTlG 

24./ DIRECT O2 viv - OP (pn C5), using OQ2 concentration plot, 
manually manage DIR O2 viv between 
PPO2 = 2.5 psia and O2 concentration = 
If PPO2 = 2.5 psia and 
tf O2 concentration < 37.8%, 

then DIRECT O2 viv - OP (pni C5) 

lf O2 concentration > 37.8%, 

then DIRECT O2 viv - CL (pni C5) 
Repeat steps as necessary 

' 25. O2/N2 CNTLR VLV SYS 1,2 (two) - OP 
26.702 SYS 1,2 SPLY (two) - OP (tb-OP) 
27. /XOVRSYS 1,2 (two) - OP 
28. O2 REG INLET SYS 1,2 viv (two) - CL (pni MO10W) 

37.8% 

(Continued)       

C ) Procedure may 
be performed using 
meter readouts on 
polo 

@) Two crew 
personnel reqd to 
perform procedure 

G) Use number in 
parenthesis for 10.2 
psia Cabin ops 

FO1 EZ CAP, 
cb MNA CAB VENT 
and MNA CAB VENT 
ISOL opened 

PCS activated 
MET 3:00. Systems 
switched at mid 
flight 

Nominal Config: 
(ORBIT Cont) 
(L1) 
H20 ALT PRESS - CL 
(L2) 
CAB RELIEF A,B - 
ENA (tb-ENA) 
CAB VENT ISOL - 
CL (tb-bp) 
CAB VENT -CL 

{tb-bp) 
O2 SYS 1,2 SPLY - 
OP (tb-OP) 

O2 EMER-CL 
(tb-bp) 

N2 SYS 1,2 SPLY - 
OP (tb-OP) 
N2 SYS 1,2 REG 
INLET - OP 
(tb-OP) 

O2 XOVR SYS 1,2 - 
OP 
O2/N2 CNTLR VLV 
SYS 1(2)- AUTO 
SYS 2(1)-CL 
If 10.2 psi ops, 
SYS 1-OP, 
SYS 2-CL 
PPO2 SNSR/VLV - 
NORM 

(R13L) 
MMU GN2 SPLY ISOL 
VLV A,B -CL 
(tb-CL) 
(MO10W) 
14.7 CAB REG 
INLET SYS 1 
(SYS 2)-OP 
INLET SYS 2 
(SYS 1)-CL 

O2 REG INLET SYS 1 
(SYS 2) - OP (CL) 
PLO2 SYS 1,SYS 2 
viv-CL 

PLN2 SYS 1,SYS 2 
viv-CL 

O2 EMER viv- CL 
H20 TK N2 REG 
INLET SYS 1(SYS 2) 
viv - OP (CL) 

H20 TK N2 ISOL 
SYS 1.S¥S2-OP 

N2 XOVR viv-CL 
PPO2 CNTLR SYS 1, 
SYS 2-NORM 

(ML31C) 
VAC VENT ISOL 
VLV BUS SEL -MNA 
VAC VENT ISOL 
VLV CNTL-op 
(tb-OP) 
(WCS) 
VAC VLV-OP 

    
ECLS/6.2/001 
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ECLS 6.2 (Cont) 

O® 
  

13) . 
(Cont) . 

29.7 LEH O2 SPLY viv (two) - OP (pni C7) 
30. If PPO2 < 2.5: Don LES suit and helmet, open LEH O2 valves (pal 

C6, MO32M, MO69M), close visors and suit O2 -ON 
31. O2TK 1,2 HTR A,B (four) - AUTO 
32. Reconfig CW parameters: 
  

  

HAW CAV 
PARAMETER NAME | CW C/W ] LO V (LO EU) | ENAANH 

CABIN PPOZ A 34 2.50(2.50) 
B 44 2.50(2.50) 

N2 FLOW 1 54 INH 
2 64 INH             

33. Iftime permits, perform CAB LEAK SEALING (IFM) 
34. GotoLOSs OF CAB PRESS (ORB PKT, PWRDN) 

On MCC call: 
35. 14.7 CAB REG INLET SYS 1(2) viv - OP (pni MO10W) 
36. O2 REG INLET SYS 1(2) viv - OP(CL) 

37. Once CABP = 8.0 +0.2 psi, reconfig CW parameters: 
  

  

HAW Cw 
PARAMETER NAME | CAWCH | LOV (LOEU) HI V (HI EU) 

CABIN PPO2 A 34 2.95 (2.95) 
8 44 2.95 (2.95) 

CAB P 4 OV102 1.95(7.73) 
OV103 1.90(7.64) 
OV104 1.90V(7.73)                   

  

      

and: 
Manage DIRECT O2 viv as follows: 
If PPO2 s 2.50, 
then DIRECT O2 viv - OP (pni C5) 

If PPO2 > 2.95, 
then DIRECT O2 viv - CL (pni C5) 

Repeat steps as necessary 

O2 CONCENTRATION PLOT 
1s t T 15 

4. ‘ 

14 é ° ° o —t4 

c 
A : 
8 : 
11 ¢ ° ° . “3 
" : 

P i 
R : 
E ‘ 
; 12 t ° e ° 12 

u 2.5 pste : “ 

E : 

ue ¢ . . of 

10.2}- ’ 
10 ¢ ° « « « 10 

: ‘37.0% 
‘ ‘ . 

re ¢ e ° e “49 

' [os : 
2 3 4 

© pvor te intersection P02 (2). 2.5 pata PPO2 PROTECTS MIMIIUM 
PHYSIOLOGICAL PPO2 LEVEL @ 8 
pst; 37.6% PROTECTS 40% 02 
CONCENTRATION @ & psi 

OF CABIN PRESS & PPOZ 

G) Procedure may 
be performed using 
meter readouts on 
polo 

Q) Two crew 
personnel reqd to 
perform procedure 

Nominal Config: 
(MO32M) 
LEH O2 5(6)-CL 
(If = FO2, BLEED 
ORIFICE installed; 
LEHO25-OP 
(MO69M) 
LEH O2 7(8)-CL 

  
    
ECLS/6.2/002 =01/30/89 6-14 
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ECLS 6.2 (Cont) 

CAB PRESS LEAK NOMOGRAPH 

    

CAB dP/dt 
PRESS (psi/min) 
(psi) 

-.03 ++ 

g— -.05 - 

9-- LL 

-104— 
10--- 1 

10.24 

Woe T 

-.20+- 

124- em 

. 2" 

13-+ 230 
e - 

14 :- 
. ” ° -.40 -- 

14.7 
16 -.50-+- 

DATE 12/06/88 

(1) Use CAB PRESS and 
dP/dT to determine 
EQUIV LEAK DIAM 

G) Perform before cabin reaches 8 psi 

  
tota 

  
+ 

M 66 ENVIRONMENT]   

to determine tmax to TIG 

Time leak check made 

(+)T max to TIG (nomog) _ 

(=) Latest possible TIG 

303 

ECLS/6.2/NOM = 12/28/88 6-15 

MET 

MET 

  

EQUIV x“ tmax to TIG TOTAL 
LEAK yg (hrs) (SYS 1 + 2) 
DIAM N2 QTY 
(In.) ty (Ibs) 

+- 10 T 
35-4- T 4-260 

{ 7) +4 MECO 
1 7 1249 AVG 

+ 5.0 
.40-- Y 7 

+ 4.0 , +220 
7 

vy T + 2.7,° 
A5—- Yf +200 

Q4% 0 1 
7 

504— 7 —_ —- 180 

7 
7 1 Total N2 

/ | TY 55. 1.0 QTY 
7 ‘O +160 

.60-- + 

+ 0.5 
es-- +140 

.70-+~ T 

+120 

Q) iV LEAK DIAM and 

MAL/ALUGEN 5 
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ECLS 6.2a O2(N2) FLOW + 

G) Only perform 
. this step if Spacela 

a . is being flown 

BACKUP 1 j 
a) 

ALARM SM SYS SUMM 1 

, SM 66 
ENVIRONMENT 

$66 CABIN 
O2(N2 CABIN P <13.8 YES 6 2¢ [+] 

psi ? > 

SM1 CABIN 
02(N2) NO 

2 | (CRT) CABIN Noti5] 
P incr ? 

O2(N2)} FLOW >4.9 
tb/hr YES 

6.2¢{ 22 | 
Nominal Config: 

(ORBIT) Vv 
Refer to 6.2 | Which flow 

high or produced 
alarm ? 

02 
—PrMo10ow) 

N2 @/ PL O2 SYS 1(2) 
viv-CL 

(CRT) YESE S_} LEAK IN PL 
02 FLOW 1(2) PT 02 SYS 1(2) 
decr? 

(L2) 
© 02/N2 CNTLR NO G) 

VLV SYS 1(2)- 
cL 7] 

® Goto ECLS 
N2 FLOW 1(2) ‘ SSR-3, RECON- 
decr? FIG TO ALT PCS 

(MO10W) Y 
NO YES © O2 REG INLET 

SYS 1(2) viv -CL 

O02 FLOW 1(2) NOL9 | LEAKIN O02 
decr? PPE SYS 1(2) 

MANIFOLD 
LEAK IN YES 

O2/N2 SYS 1(2) 
COMMON 

MANIFOLD 11] 02 REG 1(2) 
SHIFTED HIGH OR 12] 
LEAKING; OR REG (L2) 
RLF VLV LEAK; OR © 02 SYS 1(2) 

73] ol LINE | LEAK CAM SPLY - CL (tb-CL) 
© 02 XOVRSYS 

(MO10W) OF 02 1(2)-CL ® O2 REG INLET REGULATOR 
SYS 1(2) viv-CL | 

‘ 

14] Reconfig 

®@ Goto ELCS 
SSR-3, RECON- 
FIG TO ALT PCS 
SYS 

ECLS/6.2/003 08/26/88 6-16 MAL/ALL/GEN 2 
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ECLS/6.2/004 = 11/07/88 

ECLS 6.2a (Cont) 

@ , @) May take 
L several minutes to 

see a change in 
15 | 02(N2) YES 16 | cabin pressure 
FLOW 1(2) =0 (MO10W) 

Ib/nr or ‘L’? ® 14.7 CAB REG @ 
INLET SYS 1(2) N2/ Vacuum vent 

NO viv-OP G) isolation viv orifice 
flows 2PPrOX 3.0 

: NO £0.25 Ib/hr when CABP >14.9 psia 17 | Isolate small closed. if leak rate is 

and incr ? cabin leak less than 3.25 lb/hr, 

then leak could still 
YES (ML31C) be in vacuum vent 

@ VAC VENT ISOL line 
VLV CNTL-CL 

118 | 14.7 psiCaB (tb-CL) ® only cert 
REG SYS 1(2 nly perform 
SHIFTED hee ©2(N2) FLOW 1(2) LNO | 19 | next step (for 02) if 

decreasing to = 3 ® Goto ECLS Spacelab is being 
LB/HR 2 SSR-8, SMALL || flown 

YES CABIN LEAK 

SOL G) Only perform 
(MO10W) reconfiguration if PL 
@ 14.7 CAB REG 21 j N2 being used by 

ayloa: aes 1(2)- © Goto ECLS pay 

SSR-8, SMALL 

CABIN LEAK 
iSOL, step 6 

22 | Reconfig 

® Goto ECLS 

SSR-3, 
Vv RECONFIG TO 

ALT PCS SYS 

eros 
@y PL O2(N2) SYS 

©2(N2) FLOW 1(2) [YESH 24 | LEAK IN PL 
decr ? O2(N2) SYS 1{2) 

LINE 
NO 

v 

25 j O2(N2) y 
FLOW SYS 1(2) 26 | Reconfi 
XDCR FAILURE PP © Goto ECLS 

SSR-3, 
RECONFIG TO 
ALT PCS SYS 

(MOTOW) 

@/PLN2 SYS 1(2) 

viv -cL (MO10W) 
N2 FLOW 1(2) NO] @ H20 TK N2 REG 
decr ? INLET SYS 1(2) - 

CL 

N2 FLOW 1(2) NO LEAK IN N2 
decr? YS$1 

LEAK IN MANIFOLD 
PAYLOAD N2 SYS YES 

1(2) LINE 

6.23 
[31 | 

R (L2) ® Goto ECLS 

SsR-3, INLET -CL RECONFIG TO 
RECONFIG TO (tb-CL) ALT PCS SYS 
ALT PCS SYS 

6-17 MAL/ALL/GEN 4 
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ECLS 

  

6.2b PPO2 +44 

  

Cabin Press 
  

    

  

  

(F7) -» 

  

    

  

  

{F7) 

  

S66 CABIN PPO2 

  

  

  SM1 CABIN PPO2   
  

    

increasing in | 
addition to PPO2 
alarm ?       

NO 

  y © 
  

[2 | 
SM SYS SUMM 1 

  

SM 66 
ENVIRONMENT         

(CRT or 01) 
PPO2 A(B) 
  

  

YES , 
> 6.2 1 | 

  

  

      

  

        

    

  

    
  

      

  

  

  

  

    
  

    

  

  

      

  

  

  

            

  

      

  

  

  

      

  

      

  

  

  

  

    
  

      

        

G) If prior to 
performing on- 
orbit PCS config, 
low PPO2 could be 
caused by PCS 14.7 
psi CABIN REGS - CL. 
After PCS config for 
Orbit Ops only one 
system active with 
PPQ2 A tied to PCS 
land PPO2 8 tied 
to PCS 2 

@) O2/N2 CNTL 
flows N2 in OP 
position, and O2 in 
CL position 

G) Only MCC can 

  

PPO2 A(B) PPO2 A reading 
i : determine exact 

< oo Oi different than CAUTION failure. Suspect snsr 
> 3.00 p PPO2 B(> 0.10 yielding alarm. ; 

psi) RT MCC will determine 
(CRT) / whether to go to 

Both low © Monitor lowest REVERSE on PPO2 
reading of SNSR/VLYV 

. . PPO2 SNSR AB - 

(ORBIT). Config: Both high if either PPO2 
Refer to 6.2 AorB < 2.50, 

don LES Helmet/ 

5 HRA 
SM 2 NO 

available ? 
23 ve 2 | 

YES ‘| YES 4 5_] N2 REG 1(2)P ; [22] [a | a1 NM Ly 6.2c 
SM 66 
ENVIRONMENT NO | 

(CRT) O2/N2 CNTL 

VLV 1(2)-N2 ? 

NO 

@) . 
6 | Manually 7 | N2REG 1(2) pe 

position 
ALT PCS SYS, 

(12) ECLS SSR-3 
@ O2/N2 CNTLR 

VLV SYS 1(2)- 

oP 

(CRT) O2/N2 CNTL TYES$ go | PPO2 CNTLR 
VLV 1(2)-N2? ” f ¥(2) FAILURE | sl 10 | Use same PCS 

with reverse PPO2 

NO Cntl 
yv 

uj oamzcentt |i 12] (L2) 
VLV 1(2) FAILURE ® Goto anh ive tevin 

RECONFIGTO | |. Gan2 ENTLR 
ECLSSSR-3 VLV SYS 1(2) - 
=—— AUTO 

—| CAUTION G) 
13| sm2 NO p14] prosaste 
available ? (CRT) PPO2 SNSR A(B) 

® Monitor lowest FAILURE. “MCC 
YES reading of 

‘ PPO2 SNSR A.B - 
\f either PPO2 

15 AorB < 2.50, 
don LES Helmet/ 
HRA 

ECLS/6.2005 08/26/88 6-18 MAU/ALL/GEN 2 
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ECLS 6.2b (Cont) 

UH 

  
  

  

    
        

    
  

    
  

    

  

  

        

      

sl VEST 16] PPO? BA) Liz] Yauto 
SM 66 SNSR FAILED function 

STATIC (WITHIN ENVIRONMENT LIMITS) (12) 
(CRT) ® PPO2 SNSR/ 
Affected PPO2 VLV - REVERSE SNSR A(B) approx ° veer STN 
equal PPO2C? VL " q ——{ CAUTION AUTO 

NO a 

® Monitor good (CRT)O2FLOW = [YES 18 | ppo2 CNTLR 
PPO2 Snsr A(8), SYS 1(2) still 1(2) FAILURE 
C. If PPO2 drops > 0.0? 
below 2.50 psi, 
don LES Hetmet/ NO 
HRA     

@   
  

  

    

  
        

y ©&     

  

  

  

  

    
  

a 

19 | PPO2 A(B) 20} if failed snsr 21. FAILURE IS 
SNSR FAILED controls PPO2: INDETERMINATE 
HIGH/LOW (OUT (L2) AT THIS TIME 
OF LIMITS) @ PPO2 SNSR/ 

VLV -REVERSE y 

®@ Goto 

RECONFIG TO ALT 
PCS SYS, ECLS 
SSR-3 

23 VSS 24 | laard 25 | Determine if 
SM2 available ? SM 66 cntl viv failed 

(L2) NO ENVIRONMENT © O2/N2 CNTLR 

(CRT) O2/N2 CNTL VLV SYS 1(2) - 

  

    
  

    VLV 1(2)-02? 

  

  

SM SYS SUMM 1 

CABP < 14.5?     
  

Yes NO 

36) 
@ 

  

30 | Determine if 
cntt viv failed 
  

\s 

6.2¢ 
      

\"° 

  

cL 
YES 

(CRT) O2/N2CNTL > 25] pause ® 
VLV 1(2)-022       

  
y 

  

28 | 02/N2 CNTL 
VLV 1(2) FAILURE 
  

f 
  

[31 |   
  

        

YES 
> 0.0?   

® Goto 
(L2) RECONFIG TO ALT 
© O2/N2 CNTLR PCS SYS, ECLS 

VLV SYS 1(2) - SSR-3 
cL 

(crt)ozFLOW = INOT 32] cRT)N2 ‘YE O2/N2 CNTL SYS 1(2)>0.0? [>IT ELowsys 1(2) VLV 1(2) FAILURE 
  

  
* © 

   

  

    

  
  

29 | Use same PCS 
with reverse PPO2 

Cntl 
  

(L2) 
@ PPO2 SNSR/ 

VLV - REVERSE 
@ O2/N2 CNTLR 

VLV SYS 1(2) - 
AUTO       

  

    

  

FAILURE IS 
INDETERMINATE   

  

   

  

@ Go to RECONFIG 

      

(2) O2/N2 CNTL 
flows N2 in OP 
position, and O2 in 
CL position 

G) Monitor 
systems 
performance on 
reverse sensor. if 
the reverse sensor 
does not control 
PPO2 properly, 
¥ MCC regarding 
Manual Cabin ATM 
Management 

G) Either Cabin P 
is within no flow 
region on cabin 
regulator, or fost 
AUTO function on 
O2/N2 CNTL VLV. 
/ MCC for further 
troubleshooting of 
that system 

©) cabin Pis 
within no flow 
region on cabin 
regulator. /MCC 
for further trouble- 
shooting of that 
system 

    

AT THIS TIME TO ALT PCS SYS, 
ECLS SSR-3 

ECLS/6.2/006 08/08/88 6-19 MAUALLGEN 2 

  

   



  

ECLS 6.2b (Cont) 

  

  

  

        
    

  

    

            

  

  

  

        

  

  

    

            

  

    

  
  

  

  

            

  
  

            

    

  

    

    

  

     

| Q) “’ - O2/N2 CNTL 
flows N2 in OP 
position, and O2 in 
CL position 

136 |waspcssys |NOfa7] metasouic |_| 30] ©) cabin Pis 
1(2) in orbit O02 CONSUMP- " | ® Goto ECLS PCS within no flow 
contig before TION CAUSED 1(2) CONFIG region on copie c 
CWalarm ? LOW CABIN (ORB OPS, ECLS) footuther treuble- 

PRESS/PPO2 shooting of that 
YES system 9 o™ 

Vv 

39.| 14.7 psi pl 40 | 
CABIN REG SYS ® Goto 
1(2) FAILED LOW RECONFIG TO 
OR O2 REG SYS ALT PCS SYS, 
1(2) FAILED LOW ECLS SSR-3 
OR BLOCKAGE IN 
02 SPLY 1(2) 
MANIFOLO 

P| 
[smsyssumm 1 | @) | 

CABP > 14.9? N 42 | Determine if roo™ 

cntl viv failed 
YES 

(L2) 
@ O2/N2 CNTLR 

6.2¢ [22] VLV SYS 1(2)- 
OP 

ORD OW sys 12) (42 ] PPO2 CNTLR | [ea] 
> 0.0? ~ PVLV 1(2) FAILURE ® Goto 

~! RECONFIG TO 
: ALT PCS SYS NO . 

ECLS SSR-3 

Las | (crt) ves 46 | 02/N2 CNTL 
O2 FLOW SYS 1(2) VLV 1(2) FAILURE 
> 0.0? ORN2 SYS 1(2) 

. FAILURE 
NO 

| a7 | (crt) NOW 4g | 14.7 psi oo 
CABIN PRESS CABIN REG 1(2) 
> 14,5 psia ? FAILURE 

YES 

©) 
FAILURE IS gts} 

INDETERMINATE © Goto 
AT THIS TIME RECONFIG To 

ALT PCS SYS, 
ECLS SSR-3 uo™         

308       
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ECLS 6.2c CABIN PRES 4+ 

6.2a 

a 

CABIN 1| 
ATM 

SM 66 
ENVIRONMENT 

BACKUP cw SM SYS SUMM 1 
ALARM CABIN P 

indicates: 
|p| 2 | sm2 

| $66 CABIN PRES H HIGH available ? 

Low pres 
SM1 CABIN PRES 

CABIN PRES 
< 13.8 psia 
> 15.2 psia 

Nominal Config: 
(ORBIT) 
Refer to 6.2 

  

    
  

    
5 Entered this 

procedure thru 
cots and 
6.2 step 5?       

NO | YES 
‘ 

36 
  

4 j Equalize 

Airlk press via 
Equalization viv: 
  

(HATCH) 
@ AIRLOCK 

HATCH - INNER 
HATCH 

®@ Equalization viv 

caps (two) - 
remove 

@/ Equalization 
viv (two) - 

NORM 
(Wait ~ two min) 
@ Equalization viv 

  

  

      

NO 
—> 

SM SYS SUMM 1 

Cabin Press 
> 16.0 psia ?       

NO YES 

    

  

  

        

  

      
      

caps (two) - 

capped 

SM 66 
ENVIRONMENT ‘ 

; ; NOF 6 | CABIN PRESS 
Airlk P = Cabin 
P? XOCR FAILURE 

YES 

7} (crt) PPO2 INO} s_| casin PRESS 9 | Reconfig 
< 2.9 psia ? XDCR FAILURE (MO10W) 

@/ 14.7 CAB REG 
YES INLET SYS 1(2) - 

op 

10} PRESS CNTL NO) 41] METABOLIC 
SYS 1(2) active O2 CONSUMP- 
(Orbit config) TION CAUSED 
before C/V LOW CABIN PRESS 
alarm ? a 

YES q 

  

    
liz} 
® Go to PCS 1(2) 
CONFIG (ORB 
OPS, ECLS)       

  

  

      

  

G) YMCC to 
determine exact 
failure. Suspect snsr 
yielding alarm 

@) Cabin Press 
Relief Vivs crack at 
15.5 psid. Full flow 
at 16.0 psid 

G) Unless failure is 
a linear shift of 
transducer reading, 
loss of cabin 
pressure ducer 
causes loss of BFS 
BU dP/dT software 
computation 

  

ECLS/6.2/007 08/08/88 6-21 MAUALL/GEN 2 
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ECLS 6.2¢ (Cont) 

6.2b 

{ 
  

  

  
  

  

  
  

  

q 

16 | ¥for O02     

        

  

  

13. | sm2 YES 14 | yes 15 } Yor 02 
available ? (CRT) blockage in 02 

O2 REG P 1(2) manifold 
NO > 85 psia ? 

(MO10W) 
NO @/ 14.7 CAB REG 

INLET SYS 1(2) 

  

        

  

11g} 14.7 psi 
CABIN REG SYS 
1(2) FAILED LOW       

              

    

      

L]+] 
‘ail 

    

22] Determine if 

possible leak to 
downstream of 

  

      

      

    

      

      

' 
blockage in 02 17] 02 REG 1(2) viv -OP 

manifold FAILED LOW (L2) 

e/ 14.7 CAB REG viv 1(2) - OP 

INLET SYS 1(2) (CRT) N2 FLOW viv-OP 1(2) "4" 

(L2) 
@ O2/N2 CNTLR YES 

viv 1(2)- OP 

(CRT) NOT 19] 14.7 psi cas 20 | BLOCKAGE 
N2 FLOW 1(2) REG SYS 1(2) IN O2 MANIFOLD 
7) FAILED LOW 

YES 

121 | 02 REG SYS 
1(2) FAILED LOW Lp 53 | 
OR BLOCKAGE IN 
02 SPLY 1(2) 
MANF 

  

  

    

  

opening of N2 
REG INLET vivs   

02(N2) flow 
transducer 

(CRT) 02(N2) Y 
FLOW 1(2) > 0.1 ves 6.2a [2] 
Ibm/hr ? 

\" 

3) @ 
23} (crt) ppoz |NOB2a} ceakinn2 |, |25] 
> 3.5 psi and/or MANIFOLD OR © | (L2) 
increasing ? CABIN PRESS @ N2SYS 1,2 REG 

XDCR FAILURE INLET (two) - CL 
YES (tb-CL) 

26 @/ MCC for re- 

    

@) Cabin Press 
{Relief viv cracks at 
15.5 psid. Full flow 
at 16.0 psid 

G) If Airlk P 
equaled Cabin P in 
Block 4], then fail- 
ure is leak in N2 
Manf. tf Airlk P un- 
available (no SM2), 
N2 Manf leak must 
be assumed until 
confirmed by MCC 

G) \f N2 needed, 
Opening the N2 REG 
INLETS could feed 
possible leak into 
cabin 
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© 
29 | 

(L2) 
@ O2 XOVR SYS 

1-CL 
  

(C7) 
@ LEH O2 SPLY 1,2 

viv (two) - OP 
  

    
31 | Reduce cabin 
Pp 
  

  

      

ECLS 6.2c (Cont) 

23 

y_ . 

26 | Determine 

O2 leak source 

upstream of O02 
flow transducer 

(L2) 
@ O2 XOVR SYS 

1,2 (two) -CL 

(CRT) CABIN P NO} 27 | isolate LEH 
and/or PPO2 still Manifold 
incr? 

{(AW82B) 

YES ©/ EMU 1,2 
OXYGEN 

(two) - CL 

(C5) 
@/ DIRECT 02 viv- 

CL 

tf bleed orifice 

installed: 
(MO32M) 

@ Remove bleed 

orifice 
@ LEHO25-CL 

(C7) 
@ LEH O2 SPLY 1,2 

viv (two) - CL 

(L2) 
@ O2 XOVRSYS 

1-OP 

(CRT) CABIN P jve LEAK INO2 
and/or PPO2 incr ? LEH/EMU MANI- 

FOLD LINES 
NO 

Vv 

(L2) 
@ 02 SYS 2(1) 

SPLY -CL 

(tb-CL) - - . 

(crtycasine —- [NO 02 SYS 2(1) 33 | 
and/or PPO2 still SPLY LINE LEAK (L2) 
incr ? @ O02 XOVRSYS 

1(2)-OP 
YES 

  

  

® Goto 
RECONFIG TO 
ALT PCS SY 

ECLS SSR-3,       

    

  

34 | O2 SYS 1(2) 
SPLY LINE LEAK 

  
Py 

        

(L2) 
@ O02 SYS 1(2) 

SPLY -CL 
(tb-CL) 

@ 02 SYS 2(1) 
SPLY - OP 
(tb-OP) 

@ O2 XOVRSYS 
2(1)- OP       

G) O2 XOVR vivs 
must be re-opened 
to supply oxygen to 
the LEH O2 vivs, the 
EMU O2 vivs, or the 
DIRECT O2 viv. 
¥ MCC before taking 
this action 
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ECLS 

  

36 | Determine 
which previous 

steps isolated leak 

6.2c (Cont) 

  

Did isolating 37] LEAKING 
  

38 | Reenable 
    

either CAB RELIEF 
viv stop leak ?     POSITIVE PRESS 

RELIEF VALVE 
  

NO 

  
  

y 

39 | Did verifying 
CABIN VENT vivs 

YES 40} LEAKING 
      stop leak ? 

  

NO 

    
41_} Determine 
where leak is in 

vacuum vent line 
  

(WCS) 
@ VAC VENT - CL 
  

  

‘ 

  
CABIN VENT 

VALVES AND/OR 

VALVES NOTIN 

PROPER CONFIG- 
URATION     

© 

NON-LEAKING 

VALVE ONLY with 

following step 
  

2) 
© CAB RELIEF 
A(B)-ENA 
(tb-ENA) 
  

(MO 10W) 
@y/ 14.7 CAB REG 

INLET SYS 1(2) - 
op 
    (ML31C) @ VAC VENT ISOL 

CNTL-OP 

(tb-OP)     

  

    

  

43 Reconfig 
  

    

    

  

  

  

  

  
  

(cRT) NOT a2 | Leak in 
dP/dT = 0.0? VACUUM VENT 

LINE DOWN- 
YES STREAM OF VAC 

VENT VLV, 
UPSTREAM OF 
VAC VENT ISOL 
VLV 

faa] LEAK IN 45 | Reconfig 
VACUUM VENT (L2) 
LINE UPSTREAM @ CAB RELIEF A,B 
OF VAC VENT (two) - ENABLE 
VLV,OR (tb-ENA) 
COMMODE 
OUTLET VLV NOT (MO10W) 
RESEATING e/ 14.7 CAB REG 

INLET SYS 1(2) - 
op 

(ML31C) 
@ VAC VENT ISOL 
CNTL-OP 
(tb-OP) 

  

      

v 

(L2) 
@ CAB RELIEF A,B 

(two) - ENA 
(tb-ENA) 
  

(MO10W) 
@/ 14.7 CAB REG 

INLET SYS 1(2) - 
OP 
    (WCS) @ VAC VENT - OP     

  

G) By isolating 
cabin leak with VAC 
VENT ISOL CNTL viv, 
hydrogen entrap- 
ment in vacuum 
vent line could 
create hazardous 
condition. /MCC 
for impacts of 
leaving this valve 
closed 

      

ECLS’6 2:010 08/26/88 6-24 MAL/ALL/GEN 2 
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ECLS 6.2¢ 

  

Lae | tsolate O2 
leak 
  

(C7) 
@ LEH O2 SPLY1 

viv -OP 

(Cont) 

  

(CRT) CABIN P 
and/or PPOQ2 still 

incr ? 
  

NO 

‘   

YES 47] 

(C7) 
@ LEH O2 SPLY 1 

viv-CL 
@ LEH O2 SPLY 2 

viv - OP 
  

    

  

      

    
      

    

      

    

  

  

        

  
  

    

        

  
      

    
  

      

  
  

48 | LEH 02 SPLY (CRT) CABIN P MX EY) } LEAK IN Ly 
REG 2 SHIFT, and/or PPO2 still COMMON LEH 02 (C7) 
RELIEF VLV incr 2 SPLY LINE @ LEH O2SPLY 2 
FAILURE, OR BETWEEN CK viv-CL 
LINE LEAK NO VLVS AND LEH 

PNLS 

151.) LEH 02 SPLY 
REG t SHIFT, 
RELIEF VLV 
FAILURE, OR 
LINE LEAK 

y 
i7]isti9 20| 52] Reduce cabin 

21] 33435 
® Goto 

4 RECONFIG TO 
ALT PCS SYS 

Did anamoly |NO[ sa] ECLS SSR-3, 2] 
occur on active @ Remainon 

PCS? current PCS. 

/ MCC regard- 
YES ing Mid Fit PCS 

1(2) Config 

® Goto 

RECONFIG TO 
ALT PCS SYS, 
ECLS SSR-3 

ECLS/6.2/012 08/08/88 6-25 MAL/ALL/GEN 2 
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ECLS 6.2d N2REGP +ty¥ 

SM 
ALERT 

S66 CABIN Ht ott! - 
SM 66       

N2 REG P 1(2) 
> 260 psia 
< 150 psia 

Nominal Config: 
(ORBIT) 

  ENVIRONMENT     
Compare with 
alternate N2 REG 

P XDCR 
  

(MO10W) 
@ N2 XOVER viv- 

op 
  

    

      

    

  

      

      

      

    

      

  

    

          

  
    

  

    

  

      

  

    

        

G) If Payioad N2 
line in use, /MCC 
for further isolation 

  

Refer to 6.2 (CRT) 

N2 REG P Me NO 2] N2 REG P 1(2) 
agrees with N2 REG P 2(1) ? XDCR FAILURE 

YES 

q ‘ 

La | La | 
(L2) (MO10W) 
@ N2 SYS 1(2) REG @ N2 XOVER viv - 

INLET - CL cL 
(tb-CL) 

® O2/N2 CNTLR 
VLV SYS 1(2)- 
cL 

(MO10W) 
@ N2 XOVER viv - 

cL 
@ H20 TK N2 REG 

INLET SYS 1 
(SYS 2) viv-CL 

@/PLN2SYS1 
(SYS 2) viv-CL 

(CRT) 
N2 REG P 1(2) NOT's | n2cine 
stabilize ? LEAK 

YES q 

G) NO 6 | Did anomoly 
J occur on active 

| 7_ | N2 REG 1(2) PCS ? 
SHIFTED YES 

1 

8 | Remainon q 
current PCS 9 

: ® Goto 
e/MCC regarding RECONFIG TO mid-flight PCS 

1(2) config ALT PCS SYS, 
ECLS SSR-3 

ECLS-6 2.013 05/03/88 6-27 MAU/ALL/GEN 
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~ 

$55 CABIN 
i 

6.2e O2REGP + 

@) 
  

j | Bleed down 
  

  

y 

O2 pressure line 
  

O2ZREG P12) 
> 145 asia 

  

  

(L2) . 
@ O2/N2 CNTLR 

VLV SYS 1(2)- 

  

  

  

  

  

  
  

            
  

    

      

G) Cabin press 
must drop low 
enough to open 
14.7 psia CABIN REG 
and bieed O2 Line 

@) High O2 REGP | 

      

cL could possibly be 
caused by spec 

(MO10W) leakage through 
Romminai Canfig: © O2 REG INLET regulator 

j (OREM) SYS 1 (SYS 2) 
Refer to 6.2 viv-CL 

: @ 14.7 CAB REG 
i INLET SYS 1 
; (SYS 2) viv - OP 

' @ 14.7 CAB REG 
INLET SYS 2 

; (SYS 1) viv-CL 

If bleed orifice 
: installed: 

(MO32M) 
} @ LEH O25 viv- 

i cL 

O2 REG P 1(2) NOT 2 | o2REGP 
: ~15.0psi ? 1(2) XDCR 

YES FAILURE 

3 | 02 REG 1(2) 4 | ifbleed 
i SHIFTED HIGH orifice installed: 

(MO32M) 
@ LEH O2 5 viv- 

op 

q 

® Goto 
RECONFIG TO 
ALT PCS SYS 

(if reqd), 
ECLS SSR-3 

i 

ECLS/6.2/014 05/03/88 6-28 MAL/ALL/GEN 
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ECLS 6.2g N2 QTY + 

  

  
  

    

  

  

      

    

       

  

      
  

    

  

  

  

  

                  

  

  

  

  

  

    

  

      

  

  

  

    

      

  
  

  
        

  

  

      

      

        

G) /MCC to 

  
  

determine exact al 1} N2QTYlow [NOP 2] pressor . 
S66 CABIN PTinbothsys?. “| > | TEMP XDCRUSED failure 

IN QTY COMP Q) 
YES FAILED OR i gaghtiength 

v SHIFTED will depend on 
N2 QTY SYS 1(2) =e . 

< 100 Ib remaining quantity 

(R131) 
@ MMU GN2 SPLY Consult MCC. 

ISOL VLV A,B tf cabin press de- 
(two) -CL creases because of 

| Conf (tb-CL) N2 TK isolation, 
Nominal Config: N2 OTY still NO cabin repress may 

(ORBIT) decreasing ? Sha] veakin be attempted. 
Refer to 6.2 MMU GN2 SPLY isolate tks after 

YES LINE each repress 
T attempt 

5 | Check MMU/ 
FSS QDs for pos- 

v sible leakage, 
then open SPLY 

(L2) ISOL viv one ata 
@N2SY5 1 SPLY - time to see if leak 

CL (tb-CL) isolated 
@N2 SYS 2 REG 
INLET - CL Q) 
(tb-CL) = 

N2QTY 1 ; ves 7 | UNISOLABLE Lp 8 Reactivate 
decreasing ? TKI LEAK PCS 

NO (L2)} 
@N2SYS2REG 
INLET -OP 
(tb-OP) 

g}nzaty2 |NOfiol veakinnz f iti) 
decreasing ? "SYS 2 SPLY LINE (L2) 

_ @N2SYS 1 SPLY- 
res OP (tb-OP) 

12 | 

(L2) 
@N25YS 2 REG 
INLET - OP 

(tb-OP) 
@N2SYS 1 REG 
INLET -CL 
(tb-CL) 

N2 QTY 2 NOT 13] LEAK IN N2 p> ECLS 
decreasing ? SYS 1 SPLY LINE SSR-3 

RECONFIG TO 
YES ALT PCS SYS 

v 

14 j 

(L2) 
@N2SYS 1 SPLY - 
OP (tb-OP) 

@N2 SYS 2 SPLY - 
CL (tb-CL) 

N2 QTY 2still YESH 15] UNISOLABLE 16] ? > > decreasing ? PIT LEAK > (L2) 

INLET -OP 
GQ) (tb-OP) 

17 | LEAK IN 

COMMON N2 TK 
MANE 

18 | 

(t2) 
@N2 SYS 1 SPLY - 

CL (tb-CL) 

ECLS/6.2/016 05/03/88 6-30 MAL/ALL/GEN 
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ECLS 6.21 H2OTKN2P + 
6.5c] 15 

6.5d| 2 G) CRT label ‘H20 
G) . TK N2 P’ is really 

" H20 REG 1(2) Pnot 
| . actual ‘TK N2 PRESS‘ $66 CABIN }|—_1_»t 1 

[sm 66 ENVIRONMENT Q) ; 
Repressuriza- 

H20 TK N2 P12) Sys1.2H2OTKN2Ps | NOH 2 | H20TKN2 tion of SPLY H20 TK 
< 13.0 psi agree ? REG 1(2) XOCR may cause Flash 

mes FAILURE Evap shutdn if 
YES FLASH EVAP CNTLR 

. . 6.2a not turned off 
Nominal Config: 4 Q) 
(ORBIT) q G) 

Refer to 6.2 $66 H20 
SUPPLY PRESS (psia) 

(ty) or H2O WASTE 
@/H20 ALT PRESS - CL PRESS (psig) can be 
@ FLASH EVAP used as backup to 
CNTLR PRI A,B H20 TK N2P 
(two) - OFF 

ey FLASH EVAP @ 
CNTLR SEC - OFF Repressur- 

(ML26C) ization may require 
@/SPLY H20 GN2 up to 15 min 

TK VENT VLV - PRESS 

(cRT) YES! 4 | system 
H20 TK N2 P1(2) incr ? PT CONFIG CAUSED 

LOW P. RESTART 
NO FES 

(MO10W) ' 
@ H20 TK N2 REG 

INLET SYS 1,2 
(two) viv - OP (if reqd) 

@ H20 TK N2ISOL ® Goto FES 
SYS 1,2 (two) RESTART, 
viv-CL ECLS SSR-5 

(CRT) 
@/H20 TK N2P 

Both P 1,2 incr 8 | 
above 15 psig (a) 

Only P 1 incr a! 8 | Trouble- 9 | N2 LEAK 

above 15 psig shoot Sys 2 N2 BETWEEN H20 TK 
- R Only P 2 incr eg N2 REG AND ISOL 

above 15 psig (MO10W) 

H20 TK N2 
. (a) ©@ REG INLET SYS 2 

viv-Ce 

10} Trouble- @ ISOL SYS 1,2 a} tow) 
two) viv - OP 

Rea Sys TN? fwolwv @ H20 TK N2ISOL 
9 (CRT) H20 TK N2 SYS 2 viv-CL 

(MO10W) P 2 incr above 15 

H20 TK N2 psig ? 
@ REG INLET SYS 1 

viv Ch NO | YES 

@ ISOL SYS 1,2 
(two) viv - OP q 

RT ON? [vesfi2l w2otkn2 Pylial 
P Tincr above 15 ASSOCIATED SYS (if reqd) 
psig : FAILURE ® Goto FES 

NO RESTART, 
ECLS SSR-5 

ECLS/6.2°018 12/02/88 6-32 MAL/ALL/GEN 5 

  

 



318 

  

ECLS 

  

  

      

  

    

  

  

6.2i (Cont) 

  

        

          

    
  

      

    

  

  

  

  

      
          

  

  

  

  

            

      

G) SPLY H20 
dumps may need to 
be scheduled more 

    

r—| CAUTION -—_ frequently depend- 
ing upon FLASH 

H20 TKA damage EVAP usage 
may occur if TKA 
Iniet viv is not G) SPLY HOO in TK . 

in 
svovkana block Ais not available 
steps without feeding this 

N2 leak 

Y @) sey H20 will 

only be available at 
(R121) FCP production rate 
@ SPLYHZOTKA 

INLET -CL 

(tb-CL) Allows 
utilization of TK A 

(ML26C) H20. Only TKs B,C,D 
@ SPLY H20 GN2 will fill FCP H20. To 

TK ASPLY viv - fill TKA, QD must be cL 
remated 

(MO10W) 
@ H20 TK N2 ISOL 

SYS 1 viv -OP 
@ Wait 15 sec 

(CRT)H20 TKN2 [YESH 15 | LEAK IN 
P 1decr ? COMMON H20 

TK N2 MANF 
NO 

= Ks) () @ 
1 SPLY H20 TK 

17 Config for 
AN2 LEAK alternate press 

({MO10W) 
¥v @ H20 TK N2 ISOL 

SYS lvlv-CL 
1a] Reestablish 
TKA supply to (ML26C) 
Galley @ SPLY H20 GN2 

TK ASPLY viv - 
(MD23R) op 
@ Open Middeck 

Poi, disconnect (R121) 

lower (FC) QD @ SPLYH2ZOTKA 
on Microbial INLET - OP 
Filter (tb-OP) 

(Rt) (016:D) 
@ SPLY H20 TKA @/cb MNC H20 

INLET -OP ALT PRESS - cl BETWEEN H20 TK 
N2 REG AND ISOL 

(1) VLV SYS 1 
@ H20 ALT 

PRESS - OP 

(MOo10W) 
@ H20 TK N2 ISOL moro) N2 ISOL 

SYS 2 viv - OP SYS 1 viv-CL 
@ Wait until TK B 

qty > 5% 

before 
proceeding 

(if reqd) 
®@® Goto FES 

RESTART, 
ECLS SSR-5 

ECLS/6.2/019 07/28/88 6-33 MAL/ALL/GEN 2 
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  ‘ 
  

'a_| (Liyis 
HUMIDITY SEP 
with ‘* +‘ in ON 
position ?       

NO YES 

a   

  y 
  

154 Switch to 
alternate Sep 
  

(L1) 
HUMIDITY SEP 
@ A(B)-ON 
@ B(A)- OFF 

    

      

  

    
  

    

  

ECLS 6.2; HUMID SEP + 

pL } : 
$66 CABIN 

SM 66 , 
ENVIRONMENT 

HUMIDITY SEP 
A(B) underspeed HUMID Sep 8(A) [NO _2| (cRT) Does Ne 3 } cLass3 

a HUMID SEPA ALARM SAW 
and/or B have FAULT OR 

YES V'? TRANSIENT 

Nominal Config: YES 

(L4:J) 
bac HUM SEPA 

three) -c 
cb AC2 HUM SEP B 4 } (CRT) WST 5_|_/swoposition [NOP 6 | HUMIDITY 
(three) - cl Qty 1 decreasing ? (L1) SEP B(A) 

cb AC3 BA SIG HUMIDITY SEP INADVERTENTLY 

seed res NO B(A)- ON? TURNED OFF 
-C¢ 

(L1) YES 
HUMIDITY SEP 6.5 t 
B(A)- ON 7 | Turnon 

original SEP 
  

(1). 

@ HUMIDITY SEP 

  

  

  

      

    
haat (CRT) Does 
HUMID SEP A(B) 

B(A) - ON 

‘ 

(CRT) Does YESH 19 | HUMIDITY HUMID SEP A,B 
(two) have ‘¥’? SEP B(A) FAILED 

. DUE TO 

NO ELECTRICAL 
FAILURE       

  

        

  
      

  
  

    

have ‘¥‘ and 

HUMID SEP BA) lvEsI > | Humioity a> S 
have? SEP A(B) SPEED 

NO SNSR DISCRETE 
FAILED TO NORM 
INDICATION 

[10] 
_ vy 

HUMIDITY 14] Switch to 
SEP B(A) AC2(1) alternate HUM 
@A OR FANON SEP 
DISCRETE LOST      

©   

      

  

  

{L1) 
@ HUMIDITY SEP 

A(B)- ON       

  

HUMIDITY 
SEP A(B) ON 
DISCRETE 1S 
FAILED ON 

          

  

  

(CRT) HUMIDITY Ne 116} HUMIDITY 
SEP A(B) ‘* +’ ? SEP B(A) OR 

SPEED SNSR B(A) 
YES FAILURE 

118 | HUMIDITY 19 
SEP SNSR SIG PT Monitor for 
CONDITIONER visible conden- 

sation in cabin       

as indication of     Sep failure 
    

G) YMCC to 
determine exact 
failure 

@) MCC only has 
indication of 
relative humidity 

  
  

ECLS/6 2/020 
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ECLS 

@ 
  

      

6.21 
6.2k CABIN T +4 

CREW UNCOMFORTABLE 
(HOT OR COLD) 

  ST 
  

      

  

  

      

      

  

  
  

        

              
          

  

        
    

    

  

  

        

  

  

      

  

  

  

  

  

  

      

S66CABIN [7 > 
SM 66 
ENVIRONMENT 

if: CABIN T‘¥’ NO 
CABIN TEMP or ‘4°? 
> 90 degF 

YES Q) 
21 «crtycasin [YES istower limit [YESH 4] CLASS 3 

Crew Uncom- T'¥'? still OSL 2 ALARM S/W 
fortable (Hot FAULT 
or Cold) NO NO 

y & 
Nominal Config: Ls | CABIN HX YS} 23 | 

: OUTT > 65 Auto temp control: deaf ? 
(L4:L) egr : 
cb AC2,AC1 oA O 
CAB T CNTLR N 
1,2-d 

oN TEMP CNTLR s 
1(2) . 6 j Auto temp NOT a5 | 

CAB TEMP - as reqd control ? 
(MO44F) 
Primary Actuator YES 
linked to bypass 
viv 

Manual temp Z } Adjust cabin 
control: temp 

(L4:L) 
cb AC2,AC1 oA (L1) 

CAB T CNTLR @ CAB TEMP -as 
1,2- cl read Sy 

CAB TEMP CNTLR = WARRING OFF (CRT) CABIN T NO BUBUBAATAATEL 

(MD44F) changes toward CAB TEMP CNTLR 
Cab Temp Cntlr desired temp ? 1,2 cb opened to 
bypass viv pinned YES avoid electrical 
as req shock. Temp 

Cab Temp cael J Cntlr Actuators 
ator linka 

owed. ge 8 | CHANGE IN may be hot from 
VEHICLE ATTOR electrical short. 

AVIONICS HEAT Wear gloves 
LOAD CAUSED when handling 

CHANGE IN MD44F. 
CABIN T 

y @ @) 
| 2} select alternate Cab Temp Cntir pit 

(L1) (L1) 
@ CAB TEMP CNTLR - OFF @ CAB TEMP 

CNTLR - 2(1) 
(L4:L) 
® cb AC2, ACT OA CAB T CNTLR 1,2-o0p (MD44F) 

® Monitor bypass 
(MD44F) viv 
@ Cab Temp Cntlr Actuator Access Door - 

op Does actuator 
@ Remove pin from actuator/bypass viv drive the bypass 

linkage and attach linkage to alternate viv? ith the pi 
actuator with the pin YES NO       (L4:b)   ®@ cb AC2, AC1 PA CAB T CNTLR 1,2 - cl     

[vo] 
  

    

      

  

      

      

@ CABIN TEMP 
lower alarm limit is 
normally OSL 

@) For the CABIN 
HX OUT T low case, 
other sensors will 
react and sound 
alarm before any 
noticeable change 
in cabin temp- 
erature occurs, 
therefore it is not 
pursued in this 
procedure 

G) When CAB T 
CNTLR 1 cb opened, 
CAB T and CAB HX 
OUT T drop to 45 
degF (pwr removed 
from sig cond) 

@) Two crew 
members reqd to 
perform this 
procedure 

  
  

vy 

i] casteme DL _gti2i 113} BYPASS VLV 
CNTLR 1(2) OR (MD44F) SEIZING 
ACTUATOR © Cab Temp 
FAILURE Cntir Actuator 

Access Door - CL 

ECLS/6.2021 07/19/88 6-35 MAL/ALUGEN 2 

  

 



  

  

ECLS 

Attempt to 
free viv 
  

(11) 
@ CAB TEMP 
CNTLR - OFF 
  

(L4:L) 
®@ cb AC2,AC1 oA 

CAB TCNTLR 
1,2-op 
  

(MD44F) 

6.2k,! (Cont) 

        
  

      

    

[5] 

WARNING 

CAB TEMP CNTLR 

1,2 cb opened to 
avoid electrical 
shock. Temp 
Cntlr Actuators 
may be hot from 
electrical short. 
Wear gloves 
when handling 

    

        

  
MD44F. 

y ©     | 

  

  

        

  

      

    

      

  

  

    

  

    

  

  

  

      

  

      

    

        

G) When CAB T 
CNTLR 1 cb opened, 
CAB T and CAB HX 
OUT T drop to 45 
degF (pwr removed 
from sig cond) 

  

@ Remove pin (L4:L) 

from Actuator/ ®@ cbAC2, ACI OA 
Bypass viv CAB TCNTLR 
linkage 1,2-op 

@ Remove and 
stow CAB TEMP (MD44F) 

CNTL actuator @ CAB TEMP 
linkage CNTLR Actuator 

@ Attempt to Access 
manually rotate Door - OP 

viv @ Remove pin 
from viv arm 

Can viv be ves 16 ] Manually and hole in viv 
rotated ? control temp faceplate 

NO @ Attempt to 
(MD44F) manually rotate 
@ Rotate bypass viv 

viv to desired 
position (decal) Can viv be NOP 17] MANUAL 

@ Place pin thru rotated ? CABIN TEMP CNTL 
viv arm and FAILED 

118] MANUAL hole in viv YES 
CABIN TEMP CNTL faceplate ‘ 

FAILED ® Repeat above 
steps until 16 | 18 | 20 | 32 | 
desired temp 
reached 

19] Desired temp YES 1 
reached ? (MD44F) 

® Cab Temp Cntlr 
NO Actuator Access 

Vv Door -CL 

MANUAL [21 | (L4:L) 
CABIN TEMP CNTL (MD44F) @ cbAC2,AC1 A 
FAILED @ Cab Temp Cntlr CAB TCNTLR 

Actuator Access 1,2-¢l 
Door -CL 

(L4:L) 

[is] @ cb AC2, AC1 dA 5 
CAB TCNTLR 

1,2-CL ®@ Go to CABIN 

TEMP CONTROL 

(ORB OPS, ECLS) 

ECLS/6.2022 12/01/88 6-36 MAL/ALL/GEN 5 
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M88 
APU/ENVIRON 
THERM       
H20 LOOP 

ICH OUT T > 65 

deg F? 
  

NO 

    
% 

124] CABIN HX 
PERFORMANCE 
DEGRADATION       

  

6.2k,| (Cont) 

Yes eS, cao] 

  
q 

25 | Switch H2O0 
LOOPS 

  

  

(L1) 
@ H20 LOOP 1(2) 
PUMP -ON 
2(1) PUMP OFF 

@/H20 LOOP 1(2) 
BYP MODE - 
MAN 

@ H20 LOOP 1(2) 
BYP MAN - 
DECRANCR until 

H20 LOOP 1(2) 
ICH FLOW ~950 
lb/hr       

  

© | (CRT) is CAB HX 
OUT T decr and 
CABIN T decr 

< 90 deg F and 
crew comfort- 

able ?   

YES S827] Only H20 
  

  
LOOP 2(1) CABIN 
HX PERFORM- 
ANCE DEGRADED     

    

NO 

  @) 
  

| 28 | Both H20 
LOOPS ON 
  

(L1) 
@ H20 LOOP 2(1) 
PUMP - ON 

@/H20 LOOP 2(1) 
BYP MODE - 
MAN 

@ H20 LOOP 2(1) 
BYP MAN - 
DECRANCR until 
H20 LOOP 2(1) 
ICH FLOW ~950 
lb/hr       

  

(CRT) ts CAB HX 

OUT T decr and 
CABIN T decr 

< 90 deg F and 
crew comfort- 
able? 

YES 

    

NO 

    

  

@ if CAB HX OUT 

T does not 

decrease (or if 
the decrease is 
only temporary) 
using both H20 
Loops, return to 

single H20 
Loop opera- 
tions using H2O0 
Loop which 

produces 
lowest CAB HX 

OuTT     

  

@ No further 

action required. 
If CABIN T ex- 

ceeds 90 degF 
or becomes 

uncomfortable 
again, reenter 
this maifunc- 
tion proc re 

at block     

G) Having both 
H20 Loops On 
reduces efficiency 
of H20 
LOOP/FREON LOOP 
INTERCHANGER 
and may impact 
temperatures in 
other areas cooled 
by H20 LOOPS 

    

ECLS/6.2/024 07/18/88 6-37 MAL/ALUGEN 2 
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ECLS 

  acwueaeeuan 

WARNING — poten 

  

          ono noe. 

CAB TEMP CNTLR 

1,2 cb opened to 
avoid electrical 

shock. Temp 
Cntlre Actuators 

may be hot from 
electrical short. 
Wear gloves 
when handling 
MD44F 

  

6.2k,! (Cont) 

  

  

| 32] Pin Cab 
Temp Cntir viv 

FULL COOL 
  

(t1) 
@ if Auto Temp 

Cntl, CAB TEMP 
CNTLR - OFF 
  

(L4:L) 
@ cbAC2,ACI OA 

CAB TEMP 
CNTLR 1,2 -op 
  

(MD44F) 
@ Cab Temp Cntir 

Actuator Access 
Door - OP 

@ Remove pin 
from viv arm 

and hole in viv 

faceplate, or if 
Auto Temp 

Cntl, remove 
pin from actu- 
ator/bypass viv 
linkage 

@ Rotate bypass 
viv to FULL 

COOL position 
Place pin thru 

viv arm and 
hole in viv 

faceplate 
@ if Auto Temp 

Cntl, remove 
and stow CAB 
TEMP CNTL 
actuator 
linkage         

G) When CAB T 
‘}CNTLR 1 ch opened 
CAB T and CAB HX 
OUT T drop to 45 
deg F (pwr removed 
from sig cond) 

©) Upon comple- 
tion of this block, 
crew will be con- 
figured for manual 
temp control 

      

ECLS/6.2(024a 07/18/88 6-38 MAUALUGEN 2 
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ECLS 6.2m AIRLK P ++ 

  

  
  

    
1 } AIRLK PB 

S66 CABIN indicates: 

3.8 . Does aintK [NOE 3 | airtk press 
AIRLK PS e5 LOW HATCH AP PRESS XDCR FAILURE 

. ind show low 
AIRLK P ? 

HIGH YES 

Nominal Config: 4_| AIRLK LEAK 
(AW 28) “CL TO PAYLOAD TP (airlk Hatch) 
EV-2 02 viv-CL ‘ BAY @ Equalization viv 

(HATCH A) 6 | (two) - OFF 

Airlk Hatch - cL (L2) 
Equilization viv V . 
two) - NORM °c XOVR (two) 
and capped 

(MO10W) 
@ O02 EMR viv-CL 

(Airlk Hatch) 
®@ Equalize Airlk 

press via Equali- 
zation viv 

AIRLK P = NOT 7 J airnckpress | oi 8 | 
CABP? XDCR FAILURE (L2) 

YES @ O2 XOVR (two) - 
OP if closed 

above 
q 

9 | sptyo2 (MO10W) 

  

  

  

  

  

      

  

    

  

  

  

      

  

      

  

  

  
  

    

    
LEAK INTO AIRLK       

  
  

@ O2 EMR viv- OP 
if closed above 
  

  
(Airlk Hatch) 

@ Remove cap 
from one 

equalization viv     

    
  

ECLS/6.2/023 05/04/88 6-39 MAL/ALL/GEN 
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, H2 
ANF P . MANF P 

><] >< Hl een) 
REAC REAC 

SPLY VL¥ VLV 

L{rxs) 
REAC REaC iF STH TK SET: (x LS] vet wea me} xs) | 

    
  

  

  

  

  

                      

* AUTO OPERATION REGAINED IF BOTH A ANO B HTR SW OF OTHER 
PAIRED TANK 1S NOT IN AUTO 

xan mine —++7--- 
VLV VLV T 

SPLY 
To ecs_ — NLY 
SYS 2 xh 

i 
! 
| 

(142) =X X<HeyEH® 
REAC REAC 

MANE Po oviy VLy. MANF P 

| O2/H2 HTR LOSS (3 OR 4 TK SETS) i 
PAIRED PAIRED | 

US I ose TK1 TK2 TK3 Tka 
A 8 A a A 8 A 8 \ 

HNA DA) | ayn wn | oO MNB DAZ auto} ave | auto! ave | auto! ave ! ~ MNC DA3 | AUTO] aye | aM w/e | & — mm ie cae ee et ee ee a ee ree fe ee ee ee ee fs ee ee fee ee eed | 
Q CNTL ABti MAN MAN 

AB2 an ase ! 

CNTL 8Cl MAN MAN 
8.3 BC2 we we 

BC3 HAN MAN 1 pee ee tp tL MAN | CNTL Cal| MAN MAN \ 
CaA2| A/M nM | 
CAS wm we Le tp 

ESS 18C] AUTOS AUTOW AUTO | auTO | AUTON AUTOM auto | auto | 
2ca} auto | auto | AUTOS auTod | 
348 AUTO | AUTO ] AUTO4# ALUTO4 | 

| 
| 
t 

  

  

  

  

  

O@/H2 HTR LOSS (5 TK SETS ONLY) <g@————~—! 

PAIRED PAIRED 
Bus KY TK TKS TK TKS Loss 

A 8 A 8 A 8 02 | H2a | H28] O02 | H2A | H2B 
MNA DAL | ase vn 
MNB DA2 AUTO} AvM | AUTO] avM j AUTO] auTO| ave | ave | AUTO] ave 
ANC DAZ AUTO ase a/snM an ast ae pe a LO LL 
CNTL asl MAN MAN 

ag2| - aM ay 
se ene mere ne mmm we cee es me nee me ee mre me he we mm fre ee weed eee ee ade ee ee bee ee 

CNTL 8Ci MAN MAN MAN MAN 
Bc2 aM we | aM we 
acs MAN MAN MAN MAN 

CNTL CAL] MAN MAN 

Caz} Aye ase . 
CA3 ae we] ows ase a —  — pe — Ht LL LL Ld Ed 

ESS 18C} AUTO* AUTO AUTO } AUTO | AUTO AUTO# AUTO | auTO | AUTO | AUTO | AUTO | AUTO 
2Cal auto | auto | AUTO4 AUTOS 
3aB AUTO | AUTO | AUTO4 AUTOM AUTOS AUTO AUTOS AUTO                               

* AUTO OPERATION REGAINED 1F BOTH A AND B HTR SW OF OTHER 
PAIRED TANKS ARE NOT IN AUTO. TKt PAIRED WITH TK2, AND TK3 PAIRED WITHK4/5 
a/M = AUTO AND MANUAL LOSS 

2749, ARTs 1 
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ECLS 6.3 CRYO 

CRYO TABLEA « 

CRYO HEATER SWITCH PROCEDURAL NOMENCLATURE 

OXYGEN 

HEATER SETI OV-103, OV-104 OV-102 4 TK SET QV-102 5 TK SET 
O2TKIA |(R1) O2TKIHTRA (R1) O2TK1THTRA (R1) O2TKIHTRA 

8 O2TK1HTRB O2TK1HTRB O2TK1HTRB 
O2TK2A O2TK2HTRA O2TK2ZHTRA O2TK2HTRA 

B O2TK2HTRB O2TK2HTRB O2TK2HTRB 
O2TK3A O2TK3HTRA O2TK3HTRA O2TK3HTRA 

8 O2TK3HTRB O02 TK3HTRB O2TK3HTRB 
O2TK4A |(A11) CRYO TK 4HTRO2 AI(A11) CRYO TK4/5 HTR O2 TK 4] (A11) CRYO TK4/5 HTR O2 TK 4 

8 CRYO TK 4HTRO2B CRYO TK4/S HTROZTKS N/A 
O2TKSA NIA N/A CRYO TK4/5 HTR O2 TKS 

8 N/A N/A N/A 

HYDROGEN 

HEATERSET] OV-103, OV-104 OV-102 4 TK SET QV-102 5 TK SET 
H2TKTA [(R1) H2TKTHTRA (R1) H2TKTHTRA (Rt) H2TKTHTRA 

8 H2TKTHTRB H2TK1HTRB H2TK1HTRB 
H2TK2A H2TK2HTRA H2TK2HTRA H2TK2ZHTRA 

8 H2TK2HTRB H2TK2HTRB H2 TK 2HTRB 
H2TK3A H2TK3HTRA H2TK3HTRA H2TK3HTRA 

B H2TK3HTRB H2 TK3 HTRB H2 TK 3HTRB 
H2TK 4A |(A11) CRYO TK 4HTRH2 AI(A11) CRYO TK4/5 HTR H2 TK 4/5Al (A11) CRYO TK4/5 HTR H2 TK 4/5A 

8 CRYO TK AHTRH28 CRYO TK4/5 HTRH2 TK 4/5B CRYO TK4/S HTR H2 TK 4/5B 
H2TK5A N/A N/A CRYO TK4/5 HTR H2 TK 4/54 

B A N/A CRYO TK4/5 HTR H2 TK 4/58 

ECLS/6.3033 06/16/88 6-41 MAUALUGEN 1 
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ECLS 

  

(F7) 
  

  

      

6.3 CRYO 

_ | _  O® 
  

1.4] 
  

  

  

  

P < $40 psia 

Ss6s8CRYOO2 Le 
PRES 

SM2 CRYO 02 lb 
PRES       

  

  

    

  

  

  

  

  

  

      

  

      

1 

CRYO O2(H2) LEAK 
  

SM 68 CRYO SYSTEM 

SM SYS SUMM 2 
(3 or more tank sets flown)   

      

If only one TK aff and TK P/P disagree: 
1. Goto MAL, ECLS, 6.39(b) for P low or 6.3h(c) for TK P 

low >> 
2. Recontig TK HTRS A,B - ON (not AUTO) in TK(s) with 

P < 740 (190) 
If all TK Ps in a common manf or the only TK Pin an 
isolated manf < 740(190) and still decr: 

3. O2(H2) MANF VLV TK 1,2 (two) -CL 
4. Reconfig TK HTRS A,B - AUTO in TK(s) with iner P 
5. Aff MN BUS TIE, EPS (CUE CARD) 
If O2 TK 1(2) aff: 

6. O2 SYS 1(2) SPLY VLV - CL, then: 
If O02 TK 1(2) P now incr: (PCS leak) 

7, O2 TK 1(2) HTRS A.B (two) - AUTO 

  
  

            

  

      

  

      

    

@ Htr contr P 
on/off ranges with 
tolerances inci 
O2 TK 1/2: 

803 - 854 psia 
O2 TK 3/4/5: 

832 - 882 psia 
H2 TK 1/2: 

200 - 226 psia 
H2 TK 3/4/S: 

217 - 243 psia 

Q) Tk4/5 act as 
one tank 

G) TK1 = MNA 
TK2 = MNB 

TK3(4,5) = MNC 

(a) MCC may 
recommend 
jactivating htrs and 

    

MANF VLV TK 1,2 (both)-OP >> depleting tk 
8. Aff FC SHUTDN, EPS (CUE CARD) 

(F7) \f aff TK Pincr: (FC leak) 
9. MANF VLV TK 1,2 (two) - OP (ASAP if FC3) 

10. Aff TK HTRS A,B (two) - AUTO >> 

If aff TK P not incr within 2 min: (MANF or TK leak) 
11. Aff TK HTRS A,B (two) - OFF 

If TK 1(2) aff and TK P/MANF P diverging: (TK leak) 
P < 153 psia | 12. MANF VLV TK 1(2)- OP 

13. Goto MAL, EPS SSR-6,FC POWERUP >> 
If TK 3(4,5) aff or TK P/MANF P tracking: 
(MANF leak) > > 

$68 CRYO H2 9 If any one TK P and connected MANF P diverging or A > 50: 
PRES 14. 02(H2) MANE VLV TK 1,2 (two) - op 

15. Aff TK HTRS A,B (two) - OFF (TK leak or blockage) 
16. Other TKHTRS-AUTO >> 

If neither of the above ard all TK Ps now steady or incr: 
SM2CRYOH2 Lie (small leak or Htr fail) 

PRESS 

CAUTION 
Do not allow Pto exceed 920(260) 

SM 
ALERT 17. Goto MAL, ECLS, 6.3a [1], CRYO 02(H2) LEAK 

S68CRYOO2 He 

O2TKP < 575 
(htrs in off/on) 
O2TKP < 740 
(htr in auto) 
O2 MANF P < 200 

S68CRYOH2 PFT 

H2TKP < 165 
(htrs in off/on) 
H2TKP < 189.8 

(htr in auto) 
H2 MANF P < 150 

ECLS/6.3/001 10/28/88 6-42 MALV/ALL/GEN 3 
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ECLS 6.3 

  

CRYO 

  

1.2] 
  

    
O2 PRESS > 
  

  

BACKUP C/V 
ALARM 
  

P > 985 psia 

  
$68 CRYO O2 

PRES 
          

CRYO 02(H2) PRESS/TEMP HIGH SM SYS SUMM 2 

1. 
2. 

Affected O2(H2) TK HTR (two) - OFF 
tf SM ALERT ONLY, go to MAL, ECLS, 6.3h (O2 TK P) 

or 6.3¢ (H2 TK P), or 6.3f (H2 HTR T) 

If O2 PRESS (C/W), go to MAL, ECLS, 6.3g 

if H2 PRESS (CW), go to MAL, ECLS, 6.3b 

if O2 HTR TEMP, go to MAL, ECLS, 6.31     

SM2 CRYO O02 
PRES 

        

  
O2 HEATER 

TEMP 
  

      

  

BACKUP C/V 
ALARM 

      

O2 HTR TEMP 
> 349 degF 

  
$68 CRYO O02 

HTR 
  

    

  
SM2 CRYO 02 

HTR TT?       

  

  

  
H2 PRESS 

    
  
BACKUP C/W 

ALARM       

P > 293.8 psia 

  

$68 CRYO H2 
PRES 

  

    
  

SM2 CRYO H2 
PRES 

        
  

SM 
ALERT 

$68 CRYO O02 re 

TKP > 960 psia 

$68 CRYO H2 | 

TKP > 283 psia 
H2 HTR > 210 degF 

                  

ECLS/6.3/034 07/13/88 6-43 MAL/ALUGEN 1 

  

 



  

  

  

  

  

  

    

6.3a CRYO O2(H2) LEAK 

  

      
  

      

  

    

  

  

        

  
  

  

  

  

      

      

  

      
  

  

  

  

  

  

  

  

  

      

            

        
  

    

ECLS 
7 
C G) G ) If leak is ina tk, 

attempt will be 

Excess Quantity | |_| 4 | - [2] Monitor made to deplete 
Consumption (R1) + pressure decay in 

° @ O2(H2) MANF TK 12. prot’ 

VLV TK 2-0P time for ' 
@ 02(H2) MANF using blank charts 

VLV TK 1-CL provided. 

Monitor pressure 

v decay of O2(H2) 
for 50(10) psia. 

— CAUTION |— Also stop mon- 
itoring when TK2 

Do not exceed P is equal or less 
920(260) psia than TK 3 P. From 

slope of lines 
formed by piot- 

y ting, calc and 
3 record actual P 
(RI) decay rate — 
© 02(H2) TK1,2 (psi/min) while 

HTRS A.B htrs are OFF 

(four) - ON 
© 02(H2) TK3,4/5 Actual | Actual 

HTRS (all) - decay decay 
OFF (Pol : 

(R1) nomenclature 

listed in CRYO * Oe 1 
Table A) Continue to use 11 

+ half htrs for 

remainder of 
5 | procedure 

SM 68 CRYO 
SYSTEM 

SM SYS 
SUMM 2 

e/TKP 

TK 1(2) steady ? >| 4 | 
5 

Any TK P 6 | (crt) 
decreasing ? Which TK P 1s 
TK 1,2 decreasing ? 

increasing ? TK 4/5 (onl 

” 22 22 

t TK 1 

7 j Manage 

TK1,2 HTRS TK 2 (and 3) 50 | 
independently to 
maintain 900(250) Toy below 
psia in both tks 
then: 

(RI) v 
R1 

© O2(H2) TK1,2 [8 | LEAKINTK3 
HTRS A.B 

(four) - OFF 

y ©) 

"3 @ O2(H2) TK1,2,3 

HTRSA,B_ 
(six) - AUTO 

@ 02(H2) MANF 
VLV TK1-OP 

ECLS/6.3/002 02/16/89 6-44 MAL/ALL/GEN 6 

 



330 

  

ECLS 

a 
  

10 | AUTO PRESS 
CONTROL 
FAILURE       

    
13] 
(Ri) 
@ 02(H2) MANF 

VLV TK1,2 
(two) - OP 

@ O2(H2) TK1,2,3 

HTRS A,B 

(six) - AUTO 
  

(CRT) Is TK3 

cycling between 
control limits of 

832(217) and 
882(243) psia ? 

3 YES 15 | 

  
pro 
  

7 TK3 AUTO 
PRESS CONTROL 
FAILURE   

6.3a (Cont) 

  

hail NOTE 42] (CRT) Which   
Use supplied curves 
to calculate expect- 

ed P decay using the 
sum of FC2,FC3 amps 
for TK2 expected P 

decay and FC1 amps 
for TK1 expected P 

decay while the htrs 

  

are off 

Expected | Expected TRI TK2 
decay decay 
        

  

{R1) 
@ 02(H2) TK3 

HTRS A,B 
(two) - OFF 
  

(CRT) ts TK1,TK2 

decr and less than 
lower control     

    

@ Allow TK1,TK2   to control     

+ 
  

      

  

  

        
point of 803(200) 
psia ? (May take 

several hrs to 

" | TKs actual decay 
rate is > expect- 

ed decay rate ? 
  

  
  

  

  
  

      
          

  

  

  

TK 1 
29 

TK2 > 50 

Neither 10 

14] Deplete TK 3. 

For the following 
alarms in aff tk, 
perform respec- 
tive actions: 

HIGH HTR TEMP > (R1) 
alarm @ 02(H2) TK3 

HTRS B - OFF   

LOW P alarm or 
persistent HIGH 

HTR TEMP alarm     

    | Gal   (R1) 
@ 02(H2) TK3 

HTRS A,B 
(two) - OFF     

  

bleed pressures 
down)       

YES 

    

(R1) 

TK4 AUTO 
PRESS CONTROL 
FAILURE 

  

  

  

    

    

  

  

    

  

          

‘Or leak is in a tk, 
attempt will be 
made to deplete 
that tk first 

@) Since TK1,2,3 
controllers are 
working properly, 
TK4 htr logic must 
be failed, thus 
preventing TK3 
from operating 

G) / MCC if 
problems with TK3 
occur, refer to ECLS 
SSR-1 for manual 
htr ops in TK1,2 

    

122] LEAK IN © 02(H2) TK1 
TK4/S HTRSA,B 

(two) - OFF 

| oO) (CRT) Is TK2 ve TK1 AUTO 
pressure PRESS CONTROL 

24] increasing ? FAILURE 

(R1) 
© 02(H2) TK1,2 No 

HTRS A,B 
(four) - AUTO 

© 02(H2) MANF (R1) 
VLV TK1 -OP © O2(H2) TK2 

HTRS A,B 
(Att) (two) - OFF 
@ CRYO TK4 HTR @ O2(H2) TK1 

O02 (H2) A.B HTRS A,B 
(two) - AUTO (two) - AUTO 
—if OV-102-— 

© CRYO TK4/5 (CRT) Is TK1 YES 26 | TK2 AUTO 
HTRO2 TK4, pressure " | PRESS CONTROL 
TKS (two) - increasing ? FAILURE 
AUTO 

—or— NO 
© CRYO TK4/S | 
HTRH2 TK4/5A, TK4/SB (two) - | 27 | | fas | rk1.2HTRS 
AUTO (R1) NONFUNCTIONAL 

© 02(H2) TK3 IN AUTO 
HTRS A,B 
(two) - AUTO 

ECLS/6.3003 02/16/89 6-45 MAL/ALL/GEN 6 

  

  

 



  

ECLS 

  

6.3a (Cont) 

[=] 
Vv.   @ 
      

  

    

  

    
  

      y 
38 | (Isolate 

possible ECS leak 
  

      

  

    

      

    

803(200) psia ?     

Yes 

    

    

      

  

  

  

  

    

  

A,B (two) - OFF       

    
  

  

    

  

      

    

      

    
      

  

    

(R1) 

  

  

      

  

            

                  

      

G) If leak is in a tk, 
attempt will be 
made to deplete 
that tk first. If tk 
cannot sply all fuel 

29 | LEAK IN TK1 [so] ueakintk1 fpt3t] coming | NOL 32] te will be socontig: 
LEG through block {R1) ured to sply one or 

[2]? @ O2(H2) MANF two fuel cells 
VLV TK1,2 

YES (two) - OP 
‘ @ O2(H2) TK1 G) Htr contr P on/ 

33 | ‘ HTRS A,B off ranges with 
RI 34 | (two) - OFF tolerances incl 

(RI) 02 TK1/2: @ O2(H2) TK3 (R1) B03 - 854 psia 
HTRS A,B @ O2(H2) TK2,3 02 1K3/4/5: 

(two) - AUTO HTRS A,B 832 - 882 psia 
@ O2(H2) TK2 (four) - OFF H2 TK1/2: 

HTRS A,B @ O2(H2) TK1 \ 200 - 226 psia 
two) - OFF HTRS A,B H2 TK3/4/5: (two) RS AS 0 135. | TK1 LOST Tp ons sia 

If TK1 and 2 htrs are 
both in AUTO, then 

CG) both TK Ps must be 
below control point 

36 | H2 leak ? % . for either htr to 
O2 leak ? 37 } (CRT) IsTK1P | NO cycle on 

decr below >| 43 | 
control point of G) 

Ensure that FC 
amps have not 
changed more than 
20%. Recalculate 
from curve if 

(L2) 
@ O02 SYS 1 SPLY - 39 } necessary 

ct (R1) 
@ O2(H2) TK3 

(R1) NOT ao | (CRT) Is P still HTRS A,B 
@ O2 TK1 HTRS decr with htrs (two) - AUTO 

A,B (two) -ON on? @ 02(H2) MANF 

Coming through No | ves ViW TKI - CL 
Block L2}? 

49 | q 

‘ 
Le 43 | Deplete TK1. 

41 } Manage TK1 42} LEAK For the following 

HTRS independ- DOWNSTREAM alarms in aff TK, 
ently to maintain OF ECS 02 perform respec- 
900(250) psia in SUPPLY VALVE 1 tive actions: 
both tks, then: 

HIGH HTR TEMP > a4 | 
(R1) q alarm @ O2(H2) TK1 
@ O02 TKI HTRS 45 | HTRS 8 - OFF 

LOW P alarm or 

                

@ Return to persistent HIGH 

(s) original CRYO HTR TEMP alarms 

‘ config 

46.1 /TK1P 
Recalculate TK1 P 

decay as done in 
blocks pions 1] : 47 | If using PCS 48 | 
Use FC1 amps for SYS 1, reconfig to @ 02(H2) TK1 
expected TK1 P PCS SYS 2 using HTRS A.B 
decay ECLS SSR-3 (two) - OFF 

@ O2(H2) TK2,3 
Actual | Expected HTRS A,B 
P decay | P decay (four) - AUTO 

® 02(H2) MANF 
VLV TK1-OP 

> 49 | (CRT) ts LW TK1-O 
actual decay > 
expected decay NO 
rate? > 

YES 

331 89 | 

ECLS/6.3/004 02/17/89 6-46 MAL/ALUGEN 6 

 



  

  

ECLS 

[ef] 
  

6.3a (Cont) 

[ere 
  

  

[=] 

    

          

      

  

  

  

  
  

    

  

  

    
  

              

  

  

  

    

  

  

  

            

  

  

  
      

      

  

  
      

  

@ O2(H2) TK2 

  

      

y 

50 | LEAK IN TK2 isi] LEAK IN TK3 152 | Recalculate 
OR TK3 LEG LEG TK1 P decay as 

doneinblocks 2] 
and . Use 

Vv v FC1. amps for 
expected TK1 P 

54 | If available, decay 
(R1) / MCC before 

| e¥02(H2) TK 1,2 performing next Actual | Expect- 
HTRS A,B step Pdecay | edP 
(four) - ON decay 

@ 02(H2) MANF 
VLV TK1-OP NO 

® 02(H2) MANF 61 | 

VLV TK2 -CL 

Coming thru Fal Is actual YES 57 | LEAK 
block [2_]? © Perform EPS P decay PT BETWEEN TK3, 

SSR-2, FC3 > expected FC3, AND MANF 
SHUTON P decay ? VLV 1,2, 
(Cue Card) 

NO 
sa] Manage ¥ 

TK1,2 HTRS CAUTION ’ ’ 
independently to -— 
maintain 900(250) 39 } LEAK 60 | Coming 

psia, then: Do not exceed DOWNSTREAM through block 
920(260) psia OF FC3 REACT (ea ? 

(R1) VLV 
@ O2(H2) TK1,2 YES NO 

HTRS A,B 

(four) - OFF er] 

YES (R1) ‘ 
  

62} (CRT) Which 

  

              

  

  

      

  

      

    
    

      

  

  

            

  

              

G) If leak isin 
manifold or fuel cell, 
then leaking le 
may be isolated and 
fuel cell used for 
orbit. Fuel celi may 
be considered lost 
and shutdn for entry 

  

HTRS A.B 63 
64 | (wo) -AUTO TK P decr with @ Perform EPS 

0/TK1,2P © 02(H2) TK1 htrs on ? SSR-6, FC 
HTRA-ON POWERUP 

Recalculate TK1 | TK2 (omit FDA 
TK1,TK2 P decay (CRT) ts P changes and 

lone in blocks decreasing with leave BUS tied) 
and . Use HTRS ON? 

FC2 amps for 

expected TK2 P NO YES ’ 
decay and sum of Y 
FC1,3 amps for 57 (R1) 
expected TK1 P © 02(H2) TK1,2,3 

decay HTRS (six) - 
Actual Expect- AUTO 

P decay edP 66 | @ O02 (H2) MANF 

decay (R1) VLV TK1,2 

© 02(H2) TK1 (two) - CL 
TKUTK2 | TKYTKZ HTRS B-ON 

Vv 

67 | When TK1 

equals 900(250) (R1) (R1) 
79 | (CRT) Which psia then: @ 02(H2) MANF @ 02(H2) MANF 
TKs actual P decay @ O2(H2) TK1 VLV TK2 - OP VLV TK1,2 
> expected P HTRS A,B @ O2(H2) TK1 (two) - CL 
decay ? (two) - OFF HTRS A,B @ O2(H2) TKI 

(two) - AUTO HTRS A,B 
Ter | K2 (two) - AUTO 

mo 
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ECLS 

ei) 
v   

6.3a 

  

71_J LEAK IN TK2 
LEG     

    
73 | 
(R1) 
© 02(H2) TK3 

HTRS A,B 
(two) - AUTO 

© 02(H2) TK1 
HTRS A,B 
(two) - OFF     

    
77 | H2 leak ? 

(Cont) 

+f]   

O2 leak ?     
    

179 | tsolate 

possible ECS leak 
  

  

  

          

  

(L2) 
@ O2SY5 2 SPLY - 

cL 

(R1) 
eVO2 TK2 HTRS @) 

A,B (two) - ON 

Commathougn pat ytk2e 
block | youd "| Recalculate TK2 P 

oc : decay as done in 

NO fay: and 

Use FC2 
amps for expected 
TK2 P decay 
  

Actual 

P decay 

Expected 

P decay 
        

’ 

  

72} LEAK IN TK2 
      

  y © 
  

  

  

  

    

  
  

          

7a} Coming NO| 7 
through block (R1) 

? © 02(H2) MANF 
VLV TK1,TK2 

YES (two) - OP 
q © 02(H2) TK2 

76 | HTRS A,B 
(R1) (two) - OFF 

© 02(H2) TK1,TK3 
HTR A,B (four) - vy 
OFF 

@ 02(H2) TK2 | 78.| TK2 LOST 
HTRS A,B 
(two) - AUTO     

  xO@)   

| go] (crt) is TK2 P 
decr below the 
control point of 

803(200) psia ?   S57     

YES 

    
82 | 

(R1) 
@ 02(H2) TK3 

HTRS A,B 

(two) - AUTO 

@ 02(H2) MANF 
VLV TK2 -CL       

Ts) 
    

33 | is actual 

decay rate > 
expected decay 

rate ?   

  wT 

85 } (CRT) is P 
decr with with 
htrson ?   

    

NO 

  

YES ga | 
{R1) 
@ 02(H2) MANF 

VLV TK2 OP 
® O2(H2) TK2 

HTRS A.B 
(two) - OFF 
  

{L2) 
@ 02 SYS 2 SPLY - 

op 
  

(CRT) ls TK2 P decr 
and less than 

832(217) psia ?   S172]     

  

NO 

x 

'g6 | LEAK 

eT 

| 87 | 
    

    

  
[=]   PT DOWNSTREAM 

OF ECS 02 
SUPPLY VALVE 2     

@ Return to 
original CRYO 
config   

| ss | 
If using PCS SYS 2, 
reconfig to PCS 
SYS 1 using ECLS 

  

      SSR-3     

G) If leak is in a tk, 
attempt will be 
made to deplete 
that tk first. If tk 
unable to sply all 
fuel ceils and leak 
then tk will be 
reconfigured to sply 
one or two fuel cells 

G) Htr contr P on/ 
off ranges with 
tolerances inc! 
O2 TK1/2: 
803 - 854 psia 

Q2 TK3/4/S: 
832 - 882 psia 

H2 TK1/2: 
200 - 226 psia 

H2 TK3/4/5: 
217 - 243 psia 

If TK1 and 2 htrs are 
both in AUTO, then 
both TK Ps must be 
below control point 
for either htr to 
cycle on 

G) Ensure that FC 
amps have not 
changed more than 
20%. Recalculate 
from curve if 
necessary 
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ECLS 

  

6.3a (Cont) 

le] 
y     

(R1) 
®@ 02(H2) MANF 

VLV TK1 -OP 
@ O2(H2) TK1 

HTRS A,B 
(two) - OFF 

90 | if avaitable, 
e/ MCC before 

performing 
next step 
  

  y 
  

  

(L2) 
@ O2SYS 1 SPLY - 

oP 
  

(CRT) ls TK1 P decr 
and less than 
832(217) psia ?   

@ Perform EPS 
SSR-2, FC2 
SHUTDN (Cue 
Card)           

YES| NO 

      

  

    

Deplete TK2. 
For the following 
alarms in aff tk, 

perform respect- 
ive actions: 

« 

  

HIGH HTR TEMP 

alarm 
4 22] 

  

LOW P alarm or 

persistent HiGH 

HTR TEMP alarms 
  

y 
  

roa] 
@ O2(H2) TK2 

      

  

  

  

HTRS A,8 

(two) - OFF 
© 02(H2) TK1,3 

HTRS (four) - 
AUTO 

95 | if available, 96 | © 02(H2) MANE 
e/ MCC before (R1) VLV TK2 - OP 

performing @ O2(H2) MANF 
next step VLV TK2-CL 

7 

97] 93 | /tK2P 
@ Perform EPS Steady or incr? -—-py LEAK 

SSR-2, FC1 DOWNSTREAM 

SHUTDON Decreasing ? OF FC2 REAC VLV 
(Cue Card)                 

      

@ O2(H2) TK2 
HTRS B - OFF       

        

  

    

    

      

  
  

  

  

  

            

    

  

  

  

  
  

    

              
  

      

    

Vv q 

108] LEAK 109] Coming YES! 140] 
BETWEEN MANF ‘ough block @ Perform EPS 
VLV 1, TK1, AND fy ? SSR-6, FC 
FC1 POWERUP 

NO (omit FOA 
changes and 

‘ leave bus tied) 

1 1 

(R1) 
@ 02(H2) TK3 1121 

HTRS A,B (R1) 

(two) - AUTO @ 02(H2) TK1,3 
HTRS A,B 
(four) - AUTO       

  

    

100] 101] » | 1021 Mx 193] 
(R1) LEAK BETWEEN Coming through @ Perform EPS 
@ 02(H2) MANF MANF VLV 2, TK2 block pp? SSR-6, FC2 

VLV TKI -CL AND FC2 POWERUP 

NO (omit FDA 
changes and 
leave bus tied) 

q 

104] /TK1P lene Tosl ‘ 
Steady or DOWNSTREAM (R1) 107] 
increasing ? OF FC1 REAC VLV © 02(H2) TK3 (R1) 

: HTRS A,B @ O2(H2) TK2,3 
Decreasing ? (two) - AUTO HTRS A,8 

(four) - AUTO       

if leak isin 
manifold or fuel cell, 
then leaking le 
may be isolated and 
FC used for orbit. 
The FC will be 
considered lost and 
shutdn prior to 
entry 
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K 
C
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p
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NORMAL 02 PRESS DECAY RATE 
dec(PSI/MIN)=(K/1000)x(aff FC amps) 
  26 

24 4 

22 +- 

| { T T T T T T 

Read value of "K" as a function of tank 
Determine total amp output of fuel cell(s) 
supplied from the affected tank. For example, 
if manifold valve 1 is closed, tank 1 is 
supplying fuel cell 1, and tank 2 is supplying / 

dp/dt = (K*10~3)*(associated fuel cell amps) 

fuel cells 2 and 3 

qty. 

A 
  20 
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K 
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p
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60 

50 +- fuel cells 2 and 3 

40 

30 

20 

10 

NORMAL H2 PRESS DECAY RATE 
dec(PSI/MIN)=(K/10,000)x(aff FC amps) 
  

| | | | | 
Read value of "K" as a function of tank qty. 
Determine total amp output of fuel cell(s) 
supplied from the affected tank. For example, 
if manifold valve 1 is closed, tank 1 is 
supplying fuel cell 1, and tank 2 is ‘supplying 

dp/dt = (K*10~4)*(associated fuel cell. amps) 
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ECLS 

  

1 
  H2 PRESS 

  

      

  

  

        

6.3b CRYO H2 PRES 

  

  

  

        

SM 68 CRYO 
BACKUP SYSTEM 
Cw ALARM SM SYS SUMM 2 

i Any H2P high 

H2P . Any H2 P low 
> 293.8 psia 
< 153 psia P ¥ ' 
S68CRYOH2 | | 2 Any H2 TK YES 3 | Deact htrsin 

PRES 1,2(3,4) P TPT tk reading high       

Nominal Config: 

(013:D) 
cb ESS 2CA CRYO 
CNTLR H2 TK1 -cl 

cb ESS 2CA CRYO 
QTY H2 TK1 -cl 

(013:B) 
cb ESS 1 BC CRYO 
CNTLR H2 TK2 - cl 

cb ESS 1BC CRYO 
QTY H2 TK2 -cl 

(ML86B:G) 
cb ESS 3AB CRYO 
CNTLR H2 TK3 - cl 

cb ESS 3AB CRYO 
QTY H2 TK3 - cl 

cb ESS 1BC CRYO 
CNTLR H2 TK4 - cl 

cb ESS 18C CRYO 
QTY H2 TK4-cl 

  

>226(243) ?         
NO 

  G) 

© Config affected 
tk htrs to OFF 
(Pnl nomencla- 

ture listed in 
CRYO Table A)       

  y 

4 | AIL TK Psin 

common manf or 

TK P and Manf P 
in isolated manf 

< 200?   

  

y
n
 m ve)
 

5 | sysTeM   
LEAK ORHTR 
FAILURE 

v       
    

NO 

y @   

  

6 
® Goto CRYO 

O2(H2) LEAK, 
6.3     

  

7 | Both P and 

TK P of affected 
tk low ?   

  

|g | TANK LEAK 
    

9 | Deact htrsin   
  

    
NO 

N @ 
  

10 Also get O2 P 
Alarm ?       

NO 

a 

}11} LOSS OF ESS 
BUS, COMMON 
TO BOTH AFFECT- 

ED.O2 AND H2 
HTRCNTLRS. 

AFFECTED TK 

affected tk 
  

®@ Config affected 
tk htrs to OFF 
(Pnl nomencla- 
ture listed in 

CRYO Table A) 
  

  
{R1) 
@ H2 MANF VLV 

TK 1,2 (two) - 
op     

  

12] Reconfig htrs   
QTYS ALSO LOST       

13 | TK3 or TK4 

the affected tk ?   

  

    
NO 

y @     
14 | Affected cb 

CRYO CNTLR on 
pnl 013:8(0)   open ?     

YES 

  q @ 

  

per BUS LOSS SSR. 
Sub-buses are: 
TK1: ESS2CA 

013 &R15 
TK2: ESSIBC 

013 &R1S 
TK3: ESS3AB 

ML86B 

ESSTBC 

ML868 

TK4:     

  

115] POSSIBLE 
ELECTRICAL 
PROBLEM. DO 
NOT ATTEMPT TO 
RESET cb       

  

16] Deact htrsin 
affected tk: 

| I 17 | If affected tk 
was in use 

  

(R1) 
@ H2 TK1(2) HTRS 

A,B (two) - OFF         
(R1) 
@ H2 MANF VLV 

TK 1,2 (two) - 
oP       

@ H2 TK auto 
control pressures: 
TK 1/2: 200-226 
TK 3/4: 217-243 

@) If SM OPS 2 not 
available, substitute 
pni meter reading 
for TK P. Use SM 
SYS SUMM 2 H2 
PRESS for P 

G) Loss of ESS bus, 
cb failed open, or 
loss of htr cntir 
results in P Xder 
reading off-scale 
low (145 psia) and 
loss of Auto 
capability 

(@) MCC will 
recommend new 
mgmt scheme 
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ECLS 

Lo 
6.3b (Cont) 

G). 
  

| 18 | Affected 
te Tk cb on poi 

      

  

1 »| 20 | (CRT) TK3 
  

® Config TK3 and 

  

      

      

  

(4/5) P < 217 psi 

  

23] 

    

  

  

    
  

  

      
    

  

LO 
  

Deact TK 3/4 
z Tas 
  

© Config TK 3/4 
HTRS OFF per 
CRYO Table A 
  

(R1) 
© H2 MANF VLV 

TK 1,2 (two) - 
op       

  

  

®@ Deactivate 

affected TK A,B 
HTRs (Pni 

nomenclature 
listed in CRYO 
Table A) 
  

    
28 | If affected 
TK was in use 

(Htrs were in 
AUTO) 
  

{R1) 
© H2 MANF VLV 

TK 1,2(two) - OP       

@ 

        

      

ML868:G open ? TK4 HTRS to and decreasing ? 
AUTO (Pni (Could take 3 1/2 

YES nomenclature hrs to bleed 
listed in CRYO pressures down) 
Table A) 

NO 

(a1) 1 © 
@ H2 MANF VLV — 

q TK 1,2(two) - OP 21} PXDCR 
. FAILED LOW 
122] POSSIBLE 
ELECTRICAL 

PROBLEM. DO G) ’ 

NcerenePT To PWR 24 | How many 

FAILURE IN TKs flown ? 
AFFECTED HTR 

CNTLR 3 

4or5 25 | 
"| @ Continue to 

(a) operate TK 3 
5 and TK 4in 

> Deact htrs in AUTO 
affected tk 

  

q 

29 | (CRT) TK 1,2 
  

  

        

  

  
  

            

  

   

     

    

  

  

      

G@) H2 TK auto 
control pressures: 
TK 1/2: 200-226 
TK 3/4: 217-243 

G) Loss of ESS bus, 
cb failed open, or 
loss of htr cntlr 
results in P Xder 
reading off-scale 
low (145 psia) and 
loss of Auto 
capability 

(a) mec wit 
recommend new - 
mgmt scheme 

G)ittk30rtK 4 
htrs operating, TK 
1/2 HTRS should not 
have to cycle due to 
higher operating 
PRESS in TKS 3/4. If 
one of TK 30r TK 4 
HTR controllers are 
failed and affected 
tk htrs are in auto, 
other tk htrs in TK 
Pair will not 
function in auto 

G) if only P Xder 
failed low, continue 
Auto ops if affected 
TK can be used in TK 
pair. Auto cyclin 
determined only by 
P in other logic 
paired tk. TK 1,2 
are paired and TK 
3,4 are paired 
through htr Auto 
logic 

      

YEST 30] pwr 31] Deact htrs in 
P decr below 200 " 7 FAILURE IN affected tk 
psia ? (Could take AFFECTED HTR 
6 hrs to bleed CNTLR (R1) 
pressures down) @ H2 TK1(2) HTRS 

A,B (two) - OFF 
NO @ /H2 TK2(1) 

(6) HTRSA,8 
(two) - AUTO 

132 | PXDCR 
FAILED LOW 

Vv 

| 33 J | 34] If TK3/4 HTRS 
© Continue to " | were previously in 

Operate TK1, AUTO: 
TK2 in Auto 

® Config TK 3 
and/or TK4 
HTRS A,B to 
AUTO (Pni 

nomenclature 

listed in CRYO 
Table A) 
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ECLS 

  

  

35 | TK3 and/or 

TK4 the affected 
tk?   
  

YES 

  

6.3b (Cont) 

“Sts ] 

  

  
36] (R1, A11) 
TK3, TK4a HTRS 

deactivated (all 
htr switches OFF) 
when problem 

occurred ? 

37 INSTRUMEN- 

TATION FAILURE 

  

  

    

  

NO 

    q 
39 | How many 
tks flown ? 
  

3 
    4or5     

6 * [3] 

  y © 

  

  

          

  

{R1) 
@ H2 MANF VLV 

TK 1,2 (two) - 
op       

  

  

  

    

  

        

  
  

        

  

  

  

  

      

    
  

  

      

  

  

    

  

      
  

  

  
  
      

  

  

      

      

  

        

@ H2 TK auto 
control pressures: 
TK 1/2: 200-226 
TK 3/4: 217-243 

Q) If SM OPS 2 not 
available, substitute 
pni meter reading 
for TK P. Use SM 
SYS SUMM 2 H2 
PRESS for P 

@) Failure of P 
Xdcr high will 
prevent AUTO htr 
ops 

Once htrs are 
deactivated in tk 
with high P, the P 
should decr to 
normal vaiue 

() Even with htrs 
OFF, environmental 
heat leak will 
eventually cause tk 
relief viv to crack 

  

| 4 | (CRT) Pin VES} 41 | AUTO PRES- 
both TK3/TK4 > SURE CONTROL 
243? FAILURE 

NO 

[3] rae [ss] 
y @® 

a2] Bothpand |Yed a3] smopsz2 |NQ| aa] attecteatk |YEM as] auto pres- 
TK P of affected available ? P decr (meter) ? SURE CONTROL 

tk high ? LOGIC FAILURE 
YES NO 

NO 

jai [51 | 6a | 
y 5 ‘) q q 

46 | NQ# 47] LINE BLOCK- 48 | Leave affect- 
AGE IN TK READ- ed htrs deactivat- | 

oveeewN O (NG HIGH > ed until MCC 
develops consum- 

MANF P(s) agree ables manage- 

agipe TKP with P and TK P of ment pian 
i i affected TK ? high high (R1) 

YES @ H2 MANE VLV 
5 TK1,2 (two) - OP 
45 

50} INSTRUMEN- 
TATION FAILURE 

vy ¥ . 
INSTRUMEN- [52 | if tk 3/4 

TATION FAILURE HTRS were 
enabied 

®@ Reactivate TK3 
48 and/or TK4 

HTRS A,B to 
AUTO per CRYO 
TableA 
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ECLS 6.3b (Cont) 

al © : 
Ls3}ccrtypin [YES sa] auto pres- 
both TK1,TK2 > SURE CONTROL 
226 psia ? FAILURE           

NO 

55 | Both Pand 
TK P of affected 
tk > 226 psia? 

NO 

    

      

Y5S| 60 | 

  

          
57] INSTRUMEN- 58 | Activate htrs 

  

    

  

                

  

    
  

    

  
  

    

    
  

  
  

        

  4 

- Gy) SM 68 CRYO y 
SYSTEM NQ J 64] LINE BLOCK- 

Affected TK P AGE IN TK READ- 
decr ? ING HIGH 

YES 
  oy 

  

      
@ Operate TK 1,2 

htrs in manual 
mode 
  

    

        
Vv Vv 

65 j (CRT) TK3/4 YES 66 | Operate on 
OTY > 10%? TKs 3/4 

NO ® Config TK3 
and/or TK4 

HTRs A,8 to 
67 | AUTO per 

CRYO TableA 
  

(R1) 
@ H2 MANE VLV       

      

  

56| P TKP » 
high high TATION FAILURE @ Return to 

original htr 
config 63 

@ I 4 
INSTRUMEN- | {60]smops2  |¥ESI61] pomane —_|YESf2] auto PRES. 

TATION FAILURE available ? P(s) agree with P SURE CONTROL 
and TK P of LOGIC FAILURE 

NO affected tk ? 
(meter) ' 

NO 65 | 

  

@ H2 TK auto 
control pressures: 
TK 1/2: 200-226 
TK 3/4: 217-243 

@) If SM OPS 2 not 
available, substitute 
pai meter reading 
for TK P. Use SM 
SYS SUMM 2 H2 
PRESS for P 

G) Failure of P 
Xder high will 
prevent AUTO htr 
ops 

Once htrs are 
deactivated in tk 
with high P, the P 
should decr to 
normal value 

G) Even with htrs 
OFF, environmental 
heat leak will 
eventually cause tk 
relief viv to crack 

  

TK 1,2 (two) - 
Vv op 

@ Goto CRYO 
HTR MANUAL 
OPS, ECLS 
SSR-1 
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ECLS 

  

      
  

6.3¢c H2TKP t+ 

  

  

      

  

      
    

      

  

            

    

        

  

      

    

SM 
ALERT 

ali | : $68 CRYO H2 > 
. SM 68 CRYO 

SYSTEM 

If: 
H2 TK P TkP >243psia? XQ 2} alltKPsin [YES 
> 283 psia 243 psia? > common manfor |») Goto CRYO 
< 165 psia es YES TK P and Manf P O22) LEAK, 

in OFF or in isolat f 3b < 189.8 (AUTO) in isorated man 6.3 

NO 

Nominal Config: ‘ 
Refer to 6.3b 

4| crtysothe |YES| 5 | (crt) aff TK 
and TK P of P equal to 
affected tk Manf P ? 

< 200? 
NO YES 

NO 

G@ 4 
6_] Por MANEP 8 | TK LEAK 

  
  also > 243 psia ? 

  

  
  

    

    

  

YES 

  

  

  

9 | Deact htrsin 
affected tks 
  

® Config affected 
TK(s) HTRS to 
OFF per CRYO 

Table A 
  

TK3 and/or TK4 
the affected TK ?   YS 6.30     

\s 

6.3b[ 40 | 

a 
  

11] TK SPLY 
BLOCKAGE IN TK 

WITH P HIGHER 

THAN MANF P       

v     
121 ASAP   
(R1) 
@ H2 MANF VLV 

TK1,2 (two) - OP 

@ Config aff tk 
htrs to OFF 

® Config other tk 
htrs to AUTO 
(Pni nomen- 

clature listed in 

CRYO Table A)       

NOT 7 | instRUMEN- 
TATION FAILURE 

    
19 Deact htrs in 

affected tk 
  

© Config affected 
TK HTRS to OFF 

per CRYO   TableA     

  

G) AUTO HTR OPS 
still available with 
failure of this xdcr 
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ECLS 

  

6.3d H2MANFP + 

QO 
  

1| 
  $68 CRYO H2 

      

If: - 
H2 MANF P < 150 
psia 

Nominal Config: 
Refer to 6.3b 

  

      

  

  

  

  

  

  
              

    
6 | (CRT) Dotwo 
or more TK Ps 

connected to aff 

manf disagree 
with aff manf P ? 

+4]     

  

  

      

5M 68 CRYO 
SYSTEM 

YES 
BothMANFPs = Lp 2 | LarceLeak | .| 3 | ifcrvo leak 
agree with each INDICATED procedure not 

other ? already in 
rogress NO prog 

J © Goto CRYO 
4 | (R1) Both H2 {YES 5 | XDCR FAIL O2(H2) LEAK, 
MANFVLV TK tb- [PI 6.3 
oP? 

NO 

      

          

  

  

  

  

      

  

  

      

            
    

  

          

  

  

  

  

        
  

      

  

  

  

    

  

  

                    

  
    

      

G) Assumes both 
Manf vivs open. If 
this symptom indi- 
cative of continuing 

system problem, 
there would have 
been previous 
alarms for P-and TK 
Plow 

GQ) Procedure 
assumes that both 
manifold vivs were 
intended to be 
open 

G) Quantity 
management may 
eventually be 
necessary 

  

NO * 
q 

z| DoaffPand |YESEg | H2 LEAK Ly 9 | 
TK P agree with 7 ®@ Goto CRYO 
manfP? O2(H2) LEAK, 

6.3 
+ NO 

10] asap 
(Rt) 
© H2 MANF VLV 

TK 1,2 (two) - 
oP 

RT) Both Manf 
£ sores with LYE 11] TKSPLY | pfiz fig aff tk 

e 
each other ? BLOCKAGE htre te Ore 

N 6 © Config other tk 
° [s] htrs to AUTO 

¥ (Pni nomen- 

13] Reconfig clature listed in 
manf vivs to a 14) XDCR FAILED CRYO Table A) 
original config 

6.3e H2MANFVLV = CL 

$68 CRYO H2 i] 
SM 68 CRYO 
SYSTEM 

If: 

(R1) YES H2 MANF VLV - CL (R1) H2 MANF 2 | Cycle viv 
VLV tb indicate (R1) 
ck? @ H2 MANF VLV 

Nominal Config: TK1 (2)-CL, 
Refer to 6.3b then OP as 

YESS 3 | INADVERT- -OP ? 
th-OP ? | Tent viv closure 

NO 

y @® 
eae 

5 j MANE VLV 

FAILED CLOSED 
OR POSITION 

INDICATOR 
FAILURE 
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ECLS 6.3f H2HTRT + 

. G) Stratification 
SM V2 normally occurs 

ALERT when htrs are 
operating for long 
periods of time and 

i iods of 568 CRYO H2 1 Deact all htrs uring periods 

in affected tk(s) attitude holds 

® Config affected 
Me HIRT TK HTR(s) to 

> 210 degF ores CRYO 

Nominal Contig: TK3 and/or TK4/5 [YES 2 | attectedtk [YEST 3 | instruMEN- 
Reforto63b 9: the affected tk ? htrs deactivated | TATION FAILURE. 
efer to 6. when problem NO ACTION REQD 

NO occurred ? 

NO 

| a | 
SM 68 CRYO P| 
SYSTEM 

NO Affectedtk {NOJ 6 | INSTRUMEN- 
P > 226 psia? HTR T decreasing? | TATION FAILURE 

YES YES 
q 5 

7 | Monitor 

when HTRT @ Reconfig to 
< -200 degF, original CRYO 
return to AUTO HTR and Manf 

viv config 
(R1) 
@ H2 TK1,2 HTRS 

A(B) (two) - 
AUTO 

Vv 

9g | Monitor 19 | Continue to 
when HTRT monitor G) 
< -200 degF and 
P < 220 psia, Alarm on nexthtr INO TEMPORARY 

return to AUTO cycle ? (May take STRATIFICATION 
RI 2 1/2 hrs to cycle) CAUSED PRIOR 

© H2 TK1,2 HTRS YES HTR TEMP HIGH 

A(B) (two) - q 
AUTO 

i2| EXCESS 
STRATIFICATION IN 

AFFECTED TK(S) OR 
x XDCR SHIFT 

13] Continue to 
monitor 

Alarm on nexthtr INO 14| PRESS AND 
cycle ? (may take *'e TEMP OVER- 
2.5 hrs to cycle) SHOOT 

YES 

Vv 

15] AUTO PRES- 
SURE CONTROL 
FAILURE 

16 
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ECLS 

  

6.3f (Cont) 

@   

y 
Lae} (CRT) H2 
TK3(4/5) qty > 
10% 

NO 171 Only TK1(2) 
  

  

YES 

» @)   

NO] ia} 
  

    affected ? 
  

YES 

  

©@ Operate htrsin 

manual mode 
  

    

19 | Use TK 3/4/35 
  

  

      

20] Operate TK 

  

      

      

  

  
  

      

  

  

    

  

      

®@ Config TK3(4/5) 2(1) ® Goto CRYO 

HTRS to AUTO HTR MANUAL 
(Pnil nomen- (R1) OPS, ECLS SSR-1 
clature listed in @ H2 TK2(1) HTRS 
CRYO Table A) A.B (two) - 

AUTO 

(R1) @ H2 TK1(2) HTRS 
@ H2 MANF VLV A,B (two) - OFF 

TK1,2 (two) - @ H2 MANF VLV 

oP TK 1,2 (two) - 

oP 

| 22 | NOJ 23] affected Tk [NOP 24 | insTRUMEN- 
ina? SM 68 CRYO HTR T decreasing? TATION FAILURE 

SYSTEM YES 

Vv 
P > 243 psia ? 

psta 25 | Monitor 26| 

YES when HTR T © Config TK1,2 

< -200 degF, HTRS to AUTO 
return to AUTO per CRYO 

: TableA 27 | Monitor © Reconfig 
when HTRT (R1) 

affected TK(s) 
< -200 degF and HTRS to AUTO @ H2 MANF VLV 
P < 237 psia, TK1,2 (two) - AUTO per CRYO Table 
return to A. Use half oP 
© Reconfig HTRS only 

affected TK(s) 
HTRS to AUTO 

{Pni nomen- . 

clature listed in 28 | Continue to 
CRYO Table A). monitor 
use half HTRS Alarm onnexthtr [NO 29 | TemPORARY 

y cycle ? "| STRATIFICATION 
CAUSED PRIOR 

Yes HTR TEMP HIGH 
Vv G) 

30 | EXCESS 
STRATIFICATION 

IN AFFECTED TK, 

  

  
  

    

      

  

  

      

  

    

  

  

  

    

TK QTY < 10%, 
OR XDCR SHIFT 

  

  

  

  

  

  

    
  

      

  
  

  

  

   

  

  

    

  

  

  

  

  

        

G) Stratification 
normally occurs 
when htrs are 
operating for long 
periods of time and 
during periods of 
attitude holds 

Q) If additional 
temperature alarm 
occurs while htrs 
are activated, 
deactivate htrs until 
low press alarm 
sounds 

G) MCC will 
determine CRYO 
mgmt plan 

  

a1] Continue to 
monitor 

G) 

Alarm on next htr [YESE 32 | auto prEs- 7 
cycle ? "TSURE CONTROL [- 433d Deact FAILURE TK3,4,5 htrs and 

NO operate on TK1,2 

® Config TK3,4,5 

34] PRESS AND (Prvnomere 
sHODP VER- clature listed in 

CRYO Table A) 

(R1) 
@ H2 MANF VLV 

TK1,2 (two) - 
OP 
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ECLS 

O2 PRESS 

6.3g CRYO O2 PRES 

  

BACKUP C/W 
~ ALARM       

Light on if: 
O2P 
> 985 psia 
< 540 psia 

  

S68 CRYO O02 
PRES 

— 

      

Nominal Config: 

(013:D) 
co ESS 2CA CRYO 
CNTLR O2 TK1 - cl 

cb ESS 2CA CRYO 
QTY 02 TK1-c!t 

(013:8) 
cb ESS 1BC CRYO 
CNTLR O2 TK2 - cl 

cb ESS 1BC CRYO 
QTY O2 TK2 - cl 

(ML86B8:G) 
cb ESS 3AB CRYO 
CNTLR O2 TK3 - cl 

cb ESS 3AB CRYO 
QTY 02 TK3 -cl 

cb ESS 18C CRYO 
CNTLR O2 TK4-cl 

cb ESS 18C CRYO 
QTY 02 TK4-cl 

(014:C) 
cb MNA CRYO O02 
HTR TK1 SNSR 1 - cl 

(015:C) 
cb MNB CRYO 02 

HTR TK2 SNSR 2 - cl 
(016:C) 
cb MNC CRYO 02 
HTR TK1 SNSR 2 - cl 

TK2 SNSR 1 - cl 
(ML86B:F) 
cb MNA CRYO O02 
HTR TK3 SNSR 1 -cl 

cob MNB CRYO 02 
HTR TK3 SNSR 2 - cl 

cb MNB CRYO 02 
HTR TK4 SNSR 1 - ci 

cb MNC CRYO O2 
HTR TK4 SNSR 2 - cl 

Sito 
  
SM 68 CRYO SYST EM 
  
SM SYS SUMM 2       

  

Any 02 P high ?   

  

Any 02 P low ?     

y   v   

2 | Any O02 
TK1,2 (3,4) P 
> 854 (882) 7?       

    

YES! 3 > Deact htrsin 
tk reading high   
® Config affected 

TK HTRsA,B to 

  
  

  

  

      

  
  
  

  

  

  
      

    

  

  

  

  

  

  

  

    

    

        

  

      

    
    

      

NO OFF per (Pni 
q G) nomenclature 

listed in CRYO 
4 | All Tk Psin Table A) 

common manf or 
TK P and ManfP 
inisolated manf LYS SYSTEM | sis] 
< 803? LEAK ORHTR @ Goto CRYO 

FAILURE 02(H2) LEAK, 
NO @) 631) 

y 

71 Both P and vest g | TK LEAK | to Deact htrs in 
TK P of affected affected tk 
tk low ? 

@ Config affected 
NO TK HTRs to OFF 

per CRYO Table 
A 

(R1) 
@ O2 MANF VLV 

TK 1,2 (two) - 

G) oe 

5 enn 

fio] alsogetH2e E411] vossoress Ppl iz] Recontig htes 
Alarm ? BUS, COMMON per BUS LOSS SSR. 

TO BOTH AFFECT- Sub-buses are: 

NO ED O2 AND H2 TK1: ESS2CA 
HTR CNTLRS. O13&R15 
AFFECTED TK TK2: ESS1BC 
QTYS ALSO LOST 013&R15 

TK3: ESS3AB 
ML868 

1 (3) __| Ta: essisc 
ML86B 

13] TK3 or TK4 INQ. | 14} affected 
the affected tk ? CRYO CNTLR cb 

on pniO13 row B 
YES orDopen? 

YES 

115] POSSIBLE 
ELECTRICAL 
PROBLEM. DO 
NOT ATTEMPT 
TO RESET cb 

Pouenennenennmmeney     
    

16 Deact htrs in 

affected tk 
  

(R1) 
@ O2 TK1(2) HTRS 

A.8 (two) - OFF 
@ O2 MANF VLV 

TK1,2(two) - OP       

@ 
a] 
© Config other 
htrs per 

Block 
        

Qos TK 
CONTROL Ps 
TK 1/2: 803-854 
TK 3/4 : 832-882 

@) If SM OPS 2 not 
available, substitute 
pnl meter reading 
for TK P. Use SM 
SYSSUM 202 
PRESS for P 

G) Loss of ESS bus, 
cb failed open, or 
loss of htr cntlr 
results in P Xder 
reading off-scale 
low (515 psia) and 
loss of Auto 
capability 

() MCC will 
recommend new 
CRYO mgmt plan 
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ECLS 

r 
  

      

  

6.3g (Cont) Bo 
  

  

  

      
  

    

  

      
  

a]   © 

e 

© 
  

  + —   
22) P XDCR 

FAILED LOW. 

CONTINUE TO 

OPERATE TK1,2 
IN AUTO     

    

18 | TK3 and/or [No . 19 | Deact TK 
TK4/S the 3/4/5 HTRS 
affected tk ? 

- @ Config TK 3/4/5 
YES HTRS to OFF per 

CRYO Table A 

20 | Htrs YESH 21 | INSTRUMEN- (R1) 
deactivated (htr ma TATION FAILURE. @ O2 MANF VLV 

switches OFF) NO ACTION REQD TK 1,2 (two) - 
when problem oP 
occurred ? 

TK1,2 < 803 psia 

NO and decr ? (Couid 
take 3 hrs to 

\ bleed pressures 
23 | How many down) 
tks flown ? YES 

3 ' (3) 
ee 

4ors 24 | Pwr FAIL- 
URE IN AFFECTED 

CNTLR       
  

  

          

25 If TK 3/4/5 

previously in use, 

config TK3/4/5 
HTRS per Block 63 |       

  
  

    

                  

26| Pinboth YES# 27 | AUTO PRES- 
TK3,4/5 > 882 SURE CONTROL 
psia ? FAILURE 

NO 

2a} BothPand [YES 29] smors2 [YES 30] mane p(s) 31] LINE 
TK P of affected available ? agree withPand [PE BLOCKAGE IN TK 
tk > 882? TK P of affected READING HIGH 

NO TK? 
NO 

@     
32_| Affected tk P 

    

YES 

q   Hed 
  

33 | AUTO PRES- 
  

decr ?       

y @ 

NO   y 

31 

  SURE CONTROL 
LOGIC FAILURE       

  

TKP 

high       
INSTRUMEN- 

TATION FAILURE 
    

      

37 | INSTRUMEN- 
TATION FAILURE      

      

[2a | 
® Return to 

Original htr 

    

  

config 
  

  o 

  ¥v 

| 34] Leave 

affected htrs 
deactivated until 

MCC develops 

consumables 

Management 
plan 

(R1) 
@ O2 MANE VLV 

TK 1,2 (two) - 
oP 

®@ 02 TK 1,2 HTRS 
A,B (two) - 
AUTO 

    

  

      

oor 
CONTROL Ps 
TK1/2: 803-853 
TK3/4: 832-882 

G) If SM OPS 2 not 
available, sustitute 
pnl meter reading 
for TK P. Use SM 
SYS SUMM 2 02 
PRESS for P 

G) Loss of ESS bus, 
cb failed open, or 
loss of htr cntlr 
results in P Xder 
reading off-scale 
low (515 psia) and 
loss of Auto 
capability 

G) If only P Xder 
failed low, continue 
Auto ops. Auto 
cycling determined 
only by P in other 
logic paired tk. TK 
1,2 are paired and 
TK 3,4 are paired 
through htr Auto 
logic 

@) Even with htrs 
OFF, environmental 
heat leak will 
eventually cause tk 
relief viv to crack 

G) Once htrs are 
deactivated in tk 
with high P, the P 
should decr to 
normal value 

Fatlure of P 
Xdecr high will 
prevent Auto Htr 
ops 
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ECLS 6.3g (Cont) 
If SM OPS 2 not 

  
  

  

          

    
        

      
      

  

      

  

18 : available, substitute 
6.3h [>] pani meter reading 

. ’ . for TK P. Use SM 
1 . " SUMM 2 O2 PRESS 

ae Y q for P 

39] Pin both E ao | AUTO PRES- 
TKI, TK2 SURE CONTROL G) ; 

. Even with htrs 

> Bi psia? FAILURE OFF, environmental 

NO heat leak will 
48 | eventually cause tk 

relief viv to crack 

y 

41 | TK 3/4 Qty ves 42 | once htrs are 
> 10% ? (R1) deactivated in tk 

@ O2 MANF VLV with high P, the P 

NO TK1,2 (two) -OP should decr to 
. normal value 

Leave affected (@) 
43 | Operate TK(s) Htrs in OFF. Failure of P 

TK1.2 Htrsin config other Htrs Xder high will 

manual mode per block [63 | prevent Auto Htr 
ops 

, 63 
44 | 

® Goto CRYO 
HTR MANUAL 

OPS, ECLS SSR-1 ras |   
  

wn
 145] Both P and |YES| a6 | smops2 Yes] a7} mane Ps [YEN ag] AUTO PRES- 

TK P of affected available agree with P and SURE CONTROL 
tk high ? TK P of affected LOGIC FAILURE 

< NO tk ? (meter) 

NO 9 
49 | 
SM 68 CRYO v () 

  y                 

        

    
      

      
  

        
  

SYSTEM NOT 50 | Line BLOCK- 
Affected TK P " | AGE IN TK READ- 
decr ? ING HIGH 

YES 
‘ 
48 

y @ 
1) P TKP INSTRUMEN- 

high high TATION FAILURE 

¥ (8) 

            

    
      

    
        

53] INSTRUMEN- sa | 
TATION FAILURE © Return to 

: original htr 
config 

q 
41 -     349   
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ECLS 

Lo 

6.3g (Cont) 

‘G) 

  

155 | Affectedtk {N 56 |   
cb CNTLR on pni 

    ML86B:G open ? 

y
o
 

® Config all htrs 
per block {63 | 

  

  

YES 

  

(R1) 
@ O2 MANF VLV 

TK 1,2 (two) - 
oP 
  

TK3,4/S5 TK 

P < 832 psia and 

decr ? (May take 
3 hrs to decr to 
832 psia)   

57.| P XDCR 
  

    
YES 

y ©     

y 

58 POSSIBLE 

ELECTRICAL 
PROBLEM. DO 

NOT ATTEMPT 
TO RESET cb       

  

so] pwrrai- | 
URE IN AFFECTED 
HTRCNTLR       

  y @®   

62 | Deact htrs in 

FAILED LOW       

  y © 
  

  

  
  

      

60 | How many 
Tks flown ? 

4ors > 61] Continue to 
Operate TK 3,4 in 

3 Auto     

      

alse] 
  

affected tk 
  

® Config Htrs in 
affected TK to 
OFF (Pni 

nomenclature 

listed in CRYO 
Table A) 
  

(R1) 
@ O2 MANF VLV 

TK 1,2 (two) - 
oP       

  

63 i Config O2 Htrs 
  

Refer to CRYO Table A for proper switch nomenclature 

  

  

              

G) Loss of ESS bus, 
cb failed open, or 
loss of htr cntlr 
results in P Xder 
reading off-scale 
low (515 psia) and 
loss of Auto 
capability 

G) MCC will 
recommend new 
CRYO mgmt plan 

G) tf oniy P Xder 
failed low, continue 
Auto ops. Auto 
cycling determined 
only by P in other 
logic paired tk. TK 
1,2 are paired and 
TK 3,4 are paired 
through htr Auto 
logic 

Gitte 3or4 
HTRS operating, TK 
1/2 Htrs should not 
cycle due to higher 
operating pressure 

in TKs3 and 4. if 
either TK 30r TK 4 
HTR controller ts 
failed and affected 
TK HTRS arein 
auto, other TK HTRS 
in the TK pair will 
not function in auto 

  

Qty > 55% 55% > Qty > 10% Qty <10% 

HTR A} AUTO AUTO OFF 
B}] AUTO OFF OFF 

ECLS/6.30015 02/14/89 6-61 MAL/ALUGEN 6 
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ECLS 6.3h O2 TK P +4 

SM | 1.2 | . 
ALERT 

568 CRYO O2 i 
SM 68 CYRO 
SYSTEM 

If: 

82 a0 vsia TKP 4? INQ} 2 | alltkPsin {YES 
< 575 sia common manf or ® Goto CRYO 

(Htrs in OFF YES TK P and Manf P O2(H2) LEAK, 

or ON) in isolated manf 6.3 (i.1] 
< 740 (AUTO) 

Nominal Config: 

Refer to 6.3g 

  

    4 
6 | P or Manf P 

also > 882 psia ?   

< 803? 
  

NO 

  y 
  

4 | (CRT) Both P 

  

    
  

    

YES 

  y 
  

9 | Deact htrs in 
affected tk(s) 
  

® Config affected 
tk(s) htrs to 
OFF (Pnil 

nomenclature 
listed in CRYO 

Table A) 
  

TK3 and/or TK4/5 

the affected tk ?   

    

      

  

YESI 5 | atttke       

  

and TK P of equal to Man P ? 
affected tk 
< 803? NO YES 

NO 
y_G) 

z_| INSTRUMEN- y 
TATION FAILURE 3} TK LEAK   
  

    

Yes 

6.3g 

  

11} TK SPLY 

BLOCKAGE IN TK 
WITH P HIGHER 

THAN MANF P       

  ‘ 
  

12| ASAP 
  

(R1) 
@ O2 MANF VLV 

TK1,2 (two) - 
op 

® Config aff tk 
htrs to OFF 

® Config other tk 
htrs to AUTO 

(Pal nomen- 
clature listed in 

CRYO Table A)       

    
10 | Deact htrs in 

affected tk(s) 
  

® Config affected 
tk htrs to OFF 
(Pni nomen- 

clature listed in 

CRYO Table A)       

G) AUTO HTRS 
OPS still available 
with failure of this 
xder 
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ECLS 6.31 O2 MANF P + 

1 . 

11] Bothmane ‘WESH 2 | LARGE LEAK if CRYO 
568 CRYO O2 Ps agree with TPT INDICATED LEAK procedure 

each other ? not already in 
rogress 

2 MANE P ® Goto CRYO 
< 200 psia \ O2 (H2) LEAK, 

4} (R1)BothO2 les . 6.3 

radi goth 2 ess insraunen 
Nominal Config: OP? 

Refer to 6.3g 
NO 

  

  y 
  

6] (CRT) Do two 
or more TK Ps 

  
  

      

  

      

  

      

  

      

  

    

  

      

  

with each other ? 

ont iicagre aff vest 7 | instruMEN- 
with Man€P? TATION FAILURE 

NO 

[8] Doattpand {Yes} 9 | o2 LEAK 
TK P agree with 
manfP? 

NO 

10 | asap iil 
{R1) @ Goto CRYO 02 
® O2 MANF VLV (H2) LEAK, 

TK 1,2 (two) - 6.3 
op 

‘ 

112] (CRT) Both ves 13] TK SPLY 
Manf Ps agree BLOCKAGE 

    
  

    

  

  

        

    

      

      

  

G) Assumes both 
Manf vivs are open. 
If indicative of 
continuing system 
problem, there 
would have been 
previous alarms for 
Pand TK P low 

  

NO 

y y 

14 } Reconfig 15 
Manf Vivs to ® Config aff tk 
original config htrs to OFF 

® Config other tk 
@ O2 MANF VLV htrs to AUTO 

TK 1(2)-CL (Pnt nomencla- 

ture listed in 

CRYO Table A) 

16 | INSTRUMEN- 

TATION FAILURE 
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ECLS 6.3) O2 MANF VLV = CL 

@ Procedure 
‘ . assumes that both 

* manitoid vivs were 

pit} (R1) 02 YES! 2 | cycte viv intended to be 
$68 CRYO 02 MANFViVtb- [> “Topen 

cL? (R1) 
® O02 MANF VLV 

if: NO TK1(2)-CL, Q) Quantity man- 

ay then OP casita 
O2MANFVLV-CL YT PST ctass3 tb-OP? YESE a | inapvert- 

ALARM SAW ENT VLV CLOSURE 
FAULT NO 

Nominal Config: v (Q) 
Refer to 6.3g 5 | MANE VLV 

FAILED CLOSED 
OR POSITION 
INDICATOR 
FAILURE 

ECLS/6.3/030a 06/02/88 6-62b MAL/ALL/GEN 1 
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O2 HTR CUR SNSR = TRIP 

O@® 
  

  

      
  

      

      
  

ECLS 6.3k 

SM 
ALERT . 

$68 CRYO 02 pit | 
SM 68 CRYO 
SYSTEM 

If: 

HT Peipped) = TK3 and/or TK4/5 

    

    the affected tk ? 

NO] 2] (r1yBoth =F VES 
PT CHTRS ABin ma 

AUTO or ON ? 

NO 

  @ 

3 | Deact 
affected htr and 
one htr in other 
tk 
  

  
  

YES 

  @ 

q 

4 | If tk was in 

use, switch to 

inactive htrin 

affected tk 

(R1) 
@ O02 TK1(2) HTRS 

A(B) (one) - OFF 

@ O2 TK2(1) HTRS 

A(B) (one) - OFF       

  

(R1) 
O2 TK 1(2) HTRS 
@ A(B) - OFF   
@ B(A)- AUTO 
  

  
y 

5 | Was affected 

tk htr activated at 
time of failure ?       

YES   
| 6] ALERTIS 
PROBABLY 
CAUSED BY FALSE 
TRIP INDICATION       

  

Z j Five TK sets 

      

flown and TK4(5) 
affected ? 

NO YES 

| ©   

  x 

CAUTION 

  

    — 
  

Do not operate 
htr ckt in which 

trip occurred. Do 
not reset htr trip 

  
indication 

  

| 8 | (R1) Both TK 
Htrs A,B 
activated ?   

YES 
ps 

    

NO 

  y_ © 

9 | Deact 

affected htr and 
one htr in logic- 

ally paired tk 
  

© Config for half 
htr AUTO ops in 

TK3 and/or TK4 
(Pni nomen- 

clature listed in     CRYO Table A) 
  

  

10 | Switch to 
inactive htr 

  
  Vv 

  

11] POSSIBLE 
  

  

® Config affected 
htr to OFF and 
alternate htr 

to AUTO in 
affected TK per 

CRYO Table A 
@ Check to ensure 

that only half 
htrs are being 
used in logically 
paired TK   

INTERNAL SHORT 

CAUSING HTR TO 
BE DISABLED 

AUTOMATICALLY       

  

12] Deact htr in 
affected tk 
      

® Config affected 

      

   

    

  

     

    
  CAUTION 

      

Do not operate 

htr circuit in 
which trip oc- 

    

G) If all Snsrs in tk 
(or one A and one B 
Snsr) indicate trip- 
ed, deactivate all 
trs in affected tk 

and open manf vivs. 
Do not reconfig htrs 
in other tk 

@) Unless htr pwr 
in both tks is approx 
equal, pressuriza- 
tion rates will not 
be equal and quan- 
tity imbalance will 
eventually result 

G) Use CRYO 
Table A to deter- 
mine which htr sets 
were active 

  

tk htr to OFF curred. Do not 
(Pni nomen- reset htr trip 

clature listed in indication 
CRYO Table A) 
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ECLS 6.31 CRYO O2 HTR 

G) Stratification 
: ‘ : normally occurs 

when htrs are 
On a ER LJ a operating for long 

E SM 68 CRYO periods of time and 
: SYSTEM during periods of 

attitude holds 
BA RNY Deact all htrs in 

affected tk(s) 

if: © Config affected 
O02 HTR TEMP HTRS - OFF per 
> 349 degF CRYO Table A 

TK3 and/or TK4/S 
S68 CRYO O2HTR He | the affected tk ? 

yo 

SM2 CRYO O2 2] morethan {NQ}3 | sincte HIGH 4 | 1K3(4/5) qty 
HTR TT =| one HTRT > 349 TEMP IS PROB- > 10% 

degF ? ABLY INSTRU- YES 

MENTATION NO 
YES FAILURE 

Nominal Config: 19 | 
(013:8) 
cb ESS 1BC CRYO 
CNTLR O2 TK2 - cl 
QTY O2 TK2 - cl 

(013:0) 5 | P > 854 NO] 6 ] Monitor Z Config for 
cb ESS 2CA CRYO - h T half h 
CNTLRO2 TK1 -cl psia ? when HTR alf htrs 
QTY 02 TK1 -cl YES < 100 degF. 
(ML86B:G) activate half htrs (R1) 
cb ESS 3AB CRYO @ O2 TK1(2) HTRS 

CNTLR O2 TK3 - cl (R1) A-AUTO 
QTY 02 TK3 - cl @ O2 TK1(2) HTRS @ O2 TK2(1} HTRS 

cb ESS 1BC CRYO 1 A (two) - AUTO B- OFF 
CNTLR O2 TK4-cl 
QTY 02 TK4-cl 8} Monitor 

when HTRT 

< 100 degF andP q 

a genes. return 9 | Continue to 
° monitor G) 

(Ri) Alarm onn ve ext htr EXCESS 
© 02 TK1(2) HTRS cycle ? STRATIFICATION 

A (two) - AUTO IN AFFECTED 
NO G) TANK(S) 

11] TEMPORARY 
12| . STRATIFICATION 

32 tor (Cou to CAUSED PRIOR 18 
monitor (Could 

take 2 hrs for next HTRTEMP HIGH 
cycle to begin) 

Alarm on next htr NG 13 } PRESS 
cycle ? AND TEMP 

YES OVERSHOOT 

114] AUTO 
PRESSURE CON- 
TROL FAILURE 

y 

15] 
®@ Deact aff tk htrs 

q 

18 
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356 

  

ECLS 

  

16 | 1K3, TK4/5 YES 

6.31 (Cont) 

ng 
  

17] INSTRUMEN- 
  

htrs deact when 
problem occurred 
or only a single 
HTRT > 349?       

NO 

TATION FAILURE 
18] TK3(4/5) qty 
> 10% ?       

  y 
  

20 | If htrs active 
at time of failure 
  

{R1) 
® 02 MANF VLV     TK ,2 (two) - OP 
  

  

223 P > 882 NO 23 | Monitor 
  

    psia ? 
  

YES 

  
  

26 | Monitor 
when HTRT 

< 100 degf and P 
< 866 psia, return 

to AUTO 
  

® Config one set 

    
  

  

when HTRT 
< 100 degF, 
return to AUTO 

NO 

  

19] 
®@ Operate on TKs 

3/4/5. If qty < 
55%, use half 
htrs only 

® Config Htrs to 
AUTO for any 
TK 3/4/5 qty > 
10% per CRYO 
Table A 
  

  
  

[21] 
(R1} 
@ O2 MANF VLV 

TK1,2 (two) - OP 
@ O02 TK1,2 HTRS 

A,B (four) - OFF 
  

  

® Config one set 
of htrsin 

affected TK(s) 
to AUTO (Pni 

nomenclature 

listed in CRYO 
Table A)       

  
  

| 24 | TK1(2) only 
affected ? 

> 25 | Operate 
  

TK2(1) 
  

NO 

y 
  

27 Operate htrs 

in manual mode 
  

  
  

28 |       

  

        

          

    
  

  

  
  

  

          

    

     

  

         

  

      

(R1) 
@® O2 TK2(1) HTRS 

A,B (two) - 
AUTO 

@ O2 TK1(2) HTRS 

A.B (two) - OFF 

@ O2 MANE VLV 
TK1,2 (two) - OP       

@ Stratification 
normally occurs 
when htrs are 
operating for long 
periods of time and 
during periods of 
attitude holds 

Q) Allow TK 3/4 to 
control for now and 
let MCC evatuate 

GQ) MCC will 
determine CRYO 
mgmt 

  
  

of htrsin y ® Go to CRYO 
affected TK(s) 29 Continue to HTR MANUAL 
to AUTO (Pni monitor (May OPS, ECLS SSR-1 
nomenclature take 3 hrsto 
listed in CRYO cycle) @) 
Table A) 

Alarm on next htr [NOP 30 | Temporary 
cycle ? © | STRATIFICATION 

YES AND/OR EXCESS 
HTR PWR CAUSED 

1 G) PRIOR HTR TEMP 
HIGH 

131] EXCESS 
STRATIFICATION 
IN AFFECTED 
TK(S) ORQTY 

1 < 10% 

32] Continue to G) 
monitor YES! 

5423] auto pres- |_| 34] deact 
Alarm on next htr SURE CONTROL affected tk htrs 
cycle ? FAILURE and operate on 

TK1/2 
NO 

®@ Deact htrsin 
7 ¥. affected TK(s) 

PRESS AND (Pni nomen- 
TEMP OVER- clature listed in 
SHOOT CRYO Table A) 

(R1) 
@ O2 MANF VLV 

TK1,2 (two) - OP 

ECLS/6.3/022 02/14/89 6-62e MAL/ALL/GEN 6 
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FUEL 
CELL 
WATER 

SPLY H20 GNo 

Tk A SPLY 
A- mC. 
WE- NO 

Ne PRESS 

TK YNT 
SPLY 20 GN2 

  

    

  

  
    

    

  

  

  
  

  

    

A+ KO, 
WE- 4. 

      
    

    
FOR GALLEY SEE PC 
FOR OPERATIONAL WATER 
DISPENSER SEE PG (78S) 

   
   

  

    

  

  

  

    

    

  

  

          

        
  
  

      

  

    
    
      

   

  

\" 7% ALT Fe 

Ha SEP 

SILVER } Cc ] L 
PALLADIUM 

TUBES 1.5 PSI6 1,8 Psto 

MICROBIAL ~~ —_ 
FILTER 

SUPPLY HO 
INLET P > 

manly andl Raed 

INLET ¥L¥ WN. 0, INLET VLY A. 0, INLET YLV aX 0 INLET YLV NO. 

ht ENN we ee A 

‘ 

POT TANK A TANK B Nz PRESSE TANK C Mp Press TANK O 

AAA tt» A A Pe At At», 0.0.0." 

A TR A OTY TK ® QTY ™ ¢ QTY TR O QTY 
LS) hz Press 

Lt L LU 
OUTLET VLY N.C. OUTLET YLY NO. OUTLET VLV NO. OUTLET YLY NO. 

xove VLV 

} i 

MO- RG 
£- NO. a 

vg FES A SUPPLY Ke Oe 
DMP WOZ T 

SUPPLY H20 

2a SUPPLY ow wt 
nod wy 2 Eu AIRLOCK \ oue FES B 

= - - | 

ce - ce a t#p-pp) #SOL VLV I N.C. (tb-bp)} t SUPPLY 

L 
MIDDECK 

je ma met See as ee CABIN MIDFUSELAGE 
A- MKC 
WE - WO. 

A © ASCENT 
: 420 0 = ORBIT CONTINGENCY 

CHILLER € = ENTRY H20 X-TIE 
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ECLS 

  

  

  

    

  

  

(F7) 

Lights on if: 
EVAP OUT T 
< 32 degF 
> 65 degF 

FREON FLOW 
“< 1200 lb/hr 

PASS, BFS 

$88 EVAP OUT 
T 1(2) 

  

  

PASS, BFS 

SM2 EVAP OUT 
T 1(2) 

  

J       
EVAP OUT T 

< 32 degF 
> 65 degF 

Nominal Config: 
(L4:M,N) 
cb AC1,2,3 bA,oB, 
oC FREON LOOP 
1,2 PUMP A,B 
(twelve) - cl 

cb AC2,3 8B 
FREON SIG CONDR 
(two) - cl 

cb AC2,3 dA FREON 
FLOW PROP 1,2 
(two) - ct 

(L4:P) 
cb AC1 PA RAD 
CNTLR 18 - cl 

cb AC1 B RAD 
CNTLR 28 -cl 

cb AC2 8B RAD 
CNTLR 2A - cl 

cb AC3 8 RAD 
CNTLR 2A - cl 
(014:D) 
cb MNA FREON RAD 
CNTL 1,2 (two) - cl 
(O15:D) 
cb MNB FREON RAD 
CNTL 1,2 (two) - cl 
(O17:C) 
SIG CONDR 
FREON A-AC2 

B-AC3 

(Cont in notes 
column) 

6.4 FREON/H20 LOOP 

  

« 
    v.

 

  

    
CDR: L1 

EVAP OUTT HIGH = {SM88 APU/ENVIRON THERM 
  

  2M SYS SUMM 2     

If temp high in only one loop, N/A (sensor fail) > > 

tf PLBD open and RADs in use, go to MAL, ECLS, 
6.4a >> 

if PLBD closed or if PLBD open in RAD BYP: 
1. FLASHEVAPCNTLR PRI A(B) - OFF 

PRI B(A) - ON (wait 30 sec) 
tf EVAP OUT T decr (PRI A(B) CNTL lost) > > 

tf EVAP OUT T not decr: (PRIA & B CNTL lost) 

2. FLASHEVAPCNTLR PRI B(A) - OFF 

SEC - ON (Hi-Load Evap ena) 
3. Minimize Itg (wait 30 sec) 

f EVAP OUT T decr 
4. \fin deorbit prep: 

¥ TACAN MODE (three) - OFF 
Y RADAR ALTM (two) - OFF 
¥ MLS (three) - OFF 
TOP EVAP HTR NOZ (two) - OFF 

DUCT -OFF >> 

5. If notindeorbit prep >> 

If EVAP OUT T not decr: 
6. HILOAD EVAP - OFF (Topping ena) 

7. MSTRMADS PWR - OFF (wait 30 sec) 
f EVAP OUT T decr 

8. {fin deorbit prep: 
| Go to LOSS OF HI LOAD EVAP (OPCL, PWRDN) >> 

9. Ifnotindeorbit prep >> 
For deorbit prep: 

Go to LOSS OF HIGH LOAD EVAP (OPCL, PWRDN) >> 
lf EVAP OUT T not decr (FES lost): 
Establish RAD flow (CDR: step 11) 

\f closed, OPEN PLB DOORS; CDR and MS perform steps simo 

10. RAD BYP VLV MODE (two) - AUTO 

CNTLR LOOP (two) - AUTO A(B) 

(wait 90 sec) 
BYP VLV tb (two) 

v RAD CNTLR OUT T - NORM 
11, HI! LOAD DUCT HTR - OFF (pnl L1) 

TOP EVAP HTR NOZ (two) - OFF 

DUCT - OFF 

FLASH EVAPCNTLRSEC -OFF 

  
-RAD 

MS: R13L 12. PLBAY DR SYS 1,2 (two)-ENA 

SM 63 PL BAY DOORS 
AC PWR ON -ITEM 1 EXEC 

AUTO MODE SEL -ITEM3 EXEC 
PBD SW BYPASS -ITEM 14 EXEC 

PBD OPEN ~ ITEM 15 EXEC 
13. Monitor CRT for proper seq 

After doors open, 

14. PBOSTOP- -ITEM 16 EXEC 

AC PWR OFF -ITEM2 EXEC 
15. PLBAY DRSYS 1,2 (two) - DISABLE 

For deorbit prep: 
16. Goto LOSS OF FES (DEORB PREP) (OPCL, PWRDN)       

Nominal Config: 
Cont): 
ui 
FREON PUMP LOOP 
1,2 (two) - B(A) 

RAD CNTLR 
OUT TEMP -NORM 
LOOP 1,2 (two) - 
AUTO A(B) 

BYP VLV 
MAN SEL 1,2 (two) - 
ctr 
MODE 1,2 (two) - 
AUTO 

NH3 CNTLR A,B -OFF 
FLASH EVAP CNTLR 
PRI A(B)-ON 

B(A) - OFF 
SEC - A(B) SPLY OFF 

Hi LOAD 
EVAP - OFF 
DUCT HTR - OFF 
TOP EVAP HTR 
DUCT - A(B) 
NOZL,R-A(8) AUTO 
FLOW PROP VLV 
LOOP 1,2 -1CH 

If payloads in use 
or crew comfort: 
FLOW PROP VLV 
LOOP 1,2 - PL 

(L2) 
FLASH EVAP FDLN 
HTR A,B SPLY - 1(2) 

If RAD notin use: 
(L1) 
HILOAD EVAP . ENA 
HI LOAD EVAP - 
HTR - A(B) 

  

ECLS/6.4/001 02/17/89 6-68 MAL/ALL/GEN 6 
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ECLS 6.4 (Cont) 

  

$88 EVAP OUT 
T 1(2) 

wal   

  

  

SM 2 EVAP 
OUT T 1(2)       

  

  

EVAP OUT T LOW SM SYS SoA :       

If temp low in only one loop, N/A (SNSR fail) > > 
1. H2O PUMP LOOP 1,2 (two) -ON 
2. FLOW PROP VLV (two) - ICH (tb-ICH) 
3. Activate PL H20 LOOP(s) (if applicable) 

{f FREON LOOP RAD O LOW, go to FREON LOOP 
RAD OUT T LOW, 6.4 step5 >> 
4. RAD CNTLROUTT-HIGH 
5. FLASH EVAP CNTLRPRI A(8) - OFF 

¥ PRI B(A) - OFF 
VSEC - OFF 

6. /NH3 CNTLR (two) - OFF (Wait 60 sec) 
if EVAP OUT T incr: 

7. Goto MAL, ECLS, 6.4a [42 | 
If EVAP OUT T not incr: 

8. FREON PUMP LOOP 2 - OFF 
O2 SYS 2 SPLY VLV - CL (tbh- CL) 

9. Goto MAL, ECLS, 6.4a [42]     

      

ECLS/6.4/002 11/07/88 6-69 MAL/ALL/GEN 4 
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ECLS 

[a] 
©     

is | 
SM 88 APU/ 
ENVIRON TEMP 

  

      
  

Average FREON 
LOOP RAD OUT T 
> 65 degF ? 

6.4a EVAP OUT T t+ 

NO 
  

  

  

YES 

  Vv 
  

4 

@yY FREON LOOP 

1,2 RAD BYP 
VLV tb status 
  

One or both BYP 
  

One or both bp 

      

        

    

  

ne | FREON LOOP 1(2) 
  

Both RAD   

  

      
RAD BYP VLV FAILED 
IN INTERMEDIATE 

POSITION     

[s J Fesinuse ? ye 

  
  

  
  

          

    

  

  

  

                

  

  
    

  

  
      

    

  

    

| 2 | FESinuse ? \YSS03 | TRANSIENT 
RAD OUT T > 68 

NO degF CAUSED FES 
OVERTEMP 

‘ SHUTDN 

s_| TRANSIENT 
RAD OUT T > 65 
degF CAUSED BY J 
ATTITUDE OR 
TEMPORARY ®@ Goto FES 
HEAT LOAD RESTART, ECLS 

SSR-5S   

    

  

    

G) If OPS 2 not 
available, use EVAP 
OUT T 

@) Loss of RFCA - 
MOF flight 

      

NO 

¥ 
9 | smops 2 YES! 19 | are both 
available ? "| freon loops RAD YES 

OUT T > 65? 
NO 

NO 

q 
11 J Switch to 12 | Switch to 

alternate RAD alternate RAD 
CNTLRin LOOP 1 CNTLR in warmest 

loop 
en 
ey RAD BYP VLV wy 

MODE 1,2 - @/ RAD BYP VLV 
AUTO MODE 1,2 - 

@ RADCNTLR AUTO 
LOOP 1- AUTO @ RADCNTLR 
B(AUTO A) LOOP 1(2) - 
(tb-BYP, after AUTO 8B 
~90 sec, (AUTO A) 
tb-RAD) (to-BYP, after 

~90 sec, 
FREON LOOP tb-RAD) @) 
EVAP OUT Ts 1,2 ——— 
decr to < 60 degf FREON RAD NOH 13 | FREON LOOP 
2 minafter OUT Tdecr ? 1(2) RAD FLOW 
tb-RAD ? CNTL VLV FAILED 

YES IN MIN FLOW 
’ NO | YES q POSITION 

[7] 114 | FREON LOOP 
‘ 1(2) RAD CNTLR 

AUTO A(B) [ie] 
115] FREON LOOP CONTROLLING 

1 RAD CNTLR HIGH 
AUTO A(B) 
FAILURE 

ECLS/6.4/003 11/14/88 6-70 MAL/ALL/GEN 4 
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ECLS 

  
elalsl. 

6.4a (Cont) 

- 
  

16 | Deactivate. - 

pump in affected 
loop: 

liz] Switch to 
alternate RAD 
CNTLR in LOOP 2 

  

(1) 
@ FREON PUMP 

LOOP 1(2) - OFF 
  

@ STOW RADIA- 
TOR IN AFFEC- 
TEO LOOP 
(ORB OPS) 
  

(L2) 
If FREON LOOP 

(2) Deactivated: 
@ 02575 1(2) 

SPLY - CL (tb-CL) 

(t1) 
@ RAO CNTLR 

LOOP 2- AUTO 
B(AUTO A) 
(tb-BYP, after 
~90 sec, 

  

    
  

  

@ inhibit FREON 
FLOW C&w 
PARAMETER 
406(116) 
  

(t1) 
@ FLOW PROP 

VLV LOOP 2(1) - 
ICH (tb-ICH) 
  

@ Perform FES 
RESTART, ECLS 

$sR-5 
  

@ Go to PWRON, 
LOSS OF 1 
FREON LOOP 
(ORB PKT)     
  

rs 
  

Switch to 
alternate CNTLR 
in bypassed loop 
  

“(L1) 
@/RAD BYP VLV 

MODE 1(2)- 
AUTO 

@ RAD CNTLR 
LOOP 1(2) - 
AUTO B(A} 
(wait 90 sec) 

  

  

    

tb-RAD) 

FREON LOOP YES 18] FREON LOOP 
EVAP OUT Ts 1.2 2 RAD CNTLR AB) 
decr < 60 degF FAILURE 
~2 min after 
tb-RAD? 

NO 7 | 28 a mE 
QO or 20 

12] ROORHEAT JP Deploy Radiators (ORB OPS) 
ATTITUDE OR 
RAD 1 OR 2 FLOW 
CNTL VLV FAILED 
IN MIN FLOW 
POSITION     
  

    
  

  
  

  

@ ifEvap OutT s 68 degF: 
Perform FES RESTART, ECLS SSR-5 > > 
  

@ if Evap Out T > 68 degf, activate FES 
secondary controller: 

(L1) 
@ FLASH EVAP CNTLR SEC -ON 
After 30 sec: 
@/EVAPOUTT 62 degF 
Ifon secondary FES controller: 
@// FREON FLOW PROP VLV LOOP 1,2 (two) - 

ICH (tb-ICH) 
@ H20 LOOP 1(2) BYP MAN - DECR 

(hold 35 sec)     
  

  

RAD BYP VLV 1(2) 
tb goto RAD ? 
  

yes 
  

23.) RAD BYP VLV 
1(2) tb return to 
BYP?     
  

NO 

  

  y ® 
  

   
FREON LOOP 

1(2) RAD CNTLR 
A(B) BYPASS 
LOGIC FAILED 

  

        
NO    RAD BYP 

VLV FAILED IN 
BYPASS 

     
    
  

{L1) 
@/RAD BYP VLV MODE 1(2) - AUTO 
@ RAD CNTLR LOOP 1(2)- OFF 
  

(L4:P) 
@ cb AC2(AC3) B RAD CNTLR 1A(2A) - op 
  

(L1) 

@ Wait 90 sec 

@ RAD CNTLR LOOP 1(2) - AUTO B 

Q) Loss of RFCA - 
JMOF flight 

G) Loop will be 
reactivated for 
entry 

G) /MCC to 
determine failure 

G) Continue to 
monitor RAD BYP 
VLV tb position. 
Depending upon 
failure mode, RAD 
BYP VLV may not 
return to BYP 
immediately. if RAD 
BYP VLV tb returns 

ieayP. go to Block 

  
    remain in RAD ? 
RAD BYP VLV 1(2) tb go to RAD and 

YESH 26 | FREON LOOP 
1(2) RAD CNTLR A 
BYPASS LOGIC          

  

  

     NO FAILED 
  E i 
  

ECLS/6.4/004 12/13/88 6-71 MAL/ALL/GEN 4 

 



  

ECLS 

Lo 
6.4a (Cont) 

  

  

      

  
  

  

  

  

        
  

  

    

    

  

  

  

  

              

  

  

      

  

\" 
  

BZ] switch to FES 
SECCNTLR 
  

(L1) 

CNTLR 
FLASH EVAP 

@ PRI B(A) - OFF 

@ SEC - ON 
    FREON LOOP 
EVAP OUT T 1,2 
S 62 degF after 

    

27] Average WES 28. | HIGH TEMP 29) 7 Bypass 
FREON RAD OUT CAUSED FES logic B in by- 
T > 68degF ? SHUTON CAPA- passed loop 1(2) 

BILITY OF FES 
NO EXCEEDED (L1) 

@ RAD CNTLR 
LOOP 1(2) - OFF 

a0 Restart FES am) vanes 
ec AY e FLASH EVAP OO) B RAD CNTLR 

‘ 1A(2A) - cl 
FREON LOOP YES] 21 | TRANSIENT ° SO CNT 
EVAP OUT T 1,2 RAD OUT T > 68 1B(28 
~39 degf after 30 degF CAUSED FES (28) - op 
sec? OVERTEMP 

(L1) 
NO SHUTON @ RAD CNTLR 

LOOP 1(2)- 
AUTOA 

®@ Wait 90 sec 

az] switch to RAD BYP VLV 1(2) [YEE 33 | FREON LOOP 
alternate FES tb go to RAD and i 1(2) RAD CNTLRB 
CNTLR remain in RAD ? BYPASS LOGIC 
un) FAILED 

NO 
FLASH EVAP 
CNTLR | @) 
@ PRI A(8) - OFF 
e . FLOW 

BYA}- ON : (L4:P) > Ha Foy VLV 
FREON LOOP LY ESI 26 | pri a(s) Fes @ cb AC1 SAB) FAILED IN MAX 
EVAPOUT T 1,2 CNTLR FAILURE RAD CNTLR FLOW POSITION 
~39 degF after 30 18(28) - cl CAUSING RADS 
sec ? TO IMMEDIATELY   

BYPASS       

  

LYST 39 | PRIA AND       
     

365   
    

  
|_| 40 | Deploy 

Radiators 
  

    

  

  

(L1) 
@ FLASH EVAP 
CNTLR SEC - OFF 
  

  

            

@) If OPS 2 not 
available, use EVAP 
OUT T 

@) Loss of RFCA - 
MDF flight 

G) If RAD OUT T 
> 65 degF not 
explainable by 
attitude, trouble- 
shoot Radiators. Go 
to block 

G ) Expect same 
transient on next 
daylight pass if 
same attitude 

SEC CNTLR 
controls at 62 degF. 
If EVAP OUT T < 62 
degF, SEC CNTLR 
operation cannot 
be verified. Further 
troubleshooting 
reqd to determine 
complete failure 

  

ECLS/6.4/005 11/07/88 

PRIB FES CNTLR 
30sec ? FAILURE 

> 60 deg?! ‘ NO @ RAD STOW/ @ FREON FLOW 
DEPLOY (ORB PROP VLV 1,2 OPS, ECLS) (two) -ICH 

if EVAP OUT T (tb-ICH) rAettiow | [+ Asiete — 
LOOP 1(2) 8YP ai} TOPPING 

tt iro) en MAN - DECR EVAP FAILURE two) « ICH (tb. ICH) (hold 35 sec) 

@ H20 LOOP 1(2) 0/MCC 
BYP MAN - @ Use (OPCL, 
DECR (hold 35 PRIOR PWRDN) 
seconds) (lettered) 11-1 

to maintain 

EVAP OUT 
TEMP 
< 65 degF 

6-72 MAUALUGEN 4 
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ECLS 6.4a (Cont) 

1.2 . 

q 
142| smspecss | Ol 43] switchtoalt 
available ? RAD CNTLR in 

Loop 1 
YES 

  

(L1) 
@/RAD BYP VLV 

MODE 1 - 
AUTO 

@ RAD CNTLR 
LOOP 1- AUTO 
B(A) (tb-BYP, 
after ~90 sec 

  

      

  @) 

tb-RAD) 

FREON LOOP INQ] 44 | RAD CNTLR 
EVAP OUT Ts A(B) LOOP 1 
< 57 degf after FAILURE AND 
~2 min? LOSS OF UNDER- 

TEMP PROTEC- 
YES TION       

  

4s | Switch to alt 
RAD CNTLR in 

Loop 2 
  

@/ RAD BYP VLV 
MODE 2- 
AUTO 

@ RAD CNTLR 
LOOP 2- 
AUTO(AUTO A) 
(tb-BYP, after 
~90 sec tb- 
RAD) 

  a 

  

FREON LOOP 
EVAP OUT Ts 

< 57 degF after 
~2min? 

    

      

      
YES 

  

y @® 
  

  
47] Evidence of 

  

    

  

    

    

RAD CNTLR 
A(B) LOOP 2 
FAILURE AND 
LOSS OF UNDER- 
TEMP PROTEC- 
TION   

  

  

  

      

    

@) As loops cool, 
ACCUM QTYsin 
both loops will decr 
simultaneously. 
Leakage evident by 
ACCUM QTY differ- 
ences > 10% 

Requires MCC 
to /NH3 leakage 

G) rcv, 
turned OFF, 
is not reqd 

  

Freon leak ? A(B) ISOL VLV 

LEAKAGE 
YES s 

. q 

49 | FREON LEAK 31 
INTO EVAP CORE 

ECLS/6.4/007 11/07/88 6-73 MAL/ALL/GEN 4 
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ECLS 6.4a (Cont) 

[49 [48] - 

Ole) 
  

  

        

    
      

so} Maintain isa] Activate NH3 

high heat load CNTLR in affected 
until flow rates sys 
become erratic in 
leaking loop then, @ NH3 CNTLR 

A(B) - SEC/ON 

@ Leaking FREON 
‘ PUMP LOOP 

1(2) - OFF 

@ O02 SYS 1(2) 

SPLY VLV -CL 

(tb-CL) 
e/ Good FREON 

PUMP LOOP - 

A(B) 
e/02 SYS 2(1) G3) 

SPLY VLV - OP Vv 
(tb-OP) 52] Maintain 

®@ Perform high heat load 
PWRDN LOSS until NH3 
of 1 FREON depletion 

LOOP (ORB 
PKT)       

    

ci 
q 

  

      
53 | Return to initial config 
  

{L1) 
@ H20 PUMP LOOP 1 - GPC 

(OFF if not SM OPS 2) 

(t1) 
@ RAD CNTLR OUT TEMP - NORM 

If 2 FCL operating and PL cooling reqd: 
@ FREON LOOP FLOW PROP VLV - PL HX (tb-PL) 

If PL cooling not reqd: 
@ PLH20 - OFF   

  
> @ Goto FES 

RESTART 
(if FES reqd), 

ECLS SSR-5     

  
  

    

@) Requires MCC 
to /NH3 leakage 

G2) Activation of 
CNTLR will atempt 
to control NH3 
flow 

indicated by EVAP 
OUT T increasing 

  
  

ECLS/6.4/008 12/13/88 6-74 MAL/ALUGEN 4 
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ECLS 6.4 (Cont) 

FREON 
LooP > FREON FLOW LOW [SM 88 APU/ENVIRON THERM 

SM SYS SUMM 2 

BACKUP C/W 1. Switch pumps in aff loop(s) 
ALARM If flow still low in only one loop: 

| 2. Goto MAL, ECLS, 6.4b >> 
. . If flow still low in both loops: 

Lights on if: 3. FLOW PROP VLV LOOP 1,2 (two) - ICH (tb-ICH) 
EVAP OUT T If not in OPS 2: 
< 32 degF Prepare to deorbit: 
> 65 degF 4. FREON PUMP LOOP 1(2) (two) - OFF 
FREON FLOW 5.702 SYS 1,2 SPLY VLV (two) - OP (tb-OP) 
< 1200 lb/hr 6. MSTR MADS PWR - OFF 

7. FCPURGE HTR-ON (pnt R12) 
VLV (three) - OP 

SM 8. Go to LOSS OF 2 FREON LOOPS (ORB PKT, 
ALERT PWRDN) >> 

If in OPS 2: 
If AFT cp FLOW in both loops < 200 lb/hr: 

$88 FREON Prepare to deorbit: 
FLOW 1(2) 9. If AFT cp FLOW <100 Ib/hr: 

FREON PUMP LOOP 1,2 (two) - OFF” 
10.02 SYS 1,2 SPLY VLV (two) - OP (tb-OP) 

SM2 FREON 11. MSTR MADS PWR - OFF 
FLOW 1(2) 12. FC PURGE HTR-ON 

VLV (three) - OP 

13. Goto LOSS OF 2 FREON LOOPS (ORB 
If: PKT, PWRDN) >> 
A PROP VLV If AFT cp FLOW in either loop > 200 lb/hr: 
LOOP 1(2) - ICH 14, Goto MAL, ECLS, 6.4b [1] > > 

FREON FLOW 
< 1950 Ib/hr 

FLOW PROP VLV 
LOOP 1(2)- PL 

FREON FLOW 
< 1300 lb/hr 
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ECLS 

[3] 
  © 

6.4b FREON FLOW LOW 

  

  

      

  

    

  

        
    

    

      

      

  

  

      

  

  
  

    

    

      

  

            

    

  

      

  

      

  

  
  

      

    

  

                

  

  
  

  

        

  

1] NOT 2 |icratyrreon [NOE 3 | cweaicure 
smgs LOOP 1(2) OR TRANSIENT 
A PE AVIRON ACCUM QTY FAILURE 
THERM = 55%? 

Note Freon flow YES 

rate y G) 

— 4_| N2LEAKIN 
FREON FLOW °4 ACCUM 

orl’? RESULTING IN 
YES OCCASIONAL 

6.4¢ [4] PUMP CAVITA- 
{ TION. “MCC 

Vv 

@/SIG CONDRB (2) 

(CRT) FREON YES 5 | (La:nycb YEST 7_| sic conor 
LOOP 1 FREON AC3 ©B FREON OR SW SHORT 
FLOW 'L’ and SIG CONDR - op ? 
ACCUM QTY ‘L’? 

NO 
NO 

(017) 
© SIG CONDR 
FREON B- AC2 

Any indications NO 9 Isic CONDOR 
remain ? AC3 PWR FAILURE 

YES 

7 q 

10 | 11_] SiG CONOR 
0/SIG CONDRA FAILURE 

(CRT) FREON @) 
LOOP 2 FREON 
FLOW'L’ and YES 12] (ua:nyeb [YES 13. | sig CONDR 
ACCUM QTY'L'? [—>TAC2 @B FREON OR SW SHORT 

SIG CONDR - op? 
NO 

NO 

14 | ops 2 YE 
available ? 

i" 

15.| (cRT)Is NS 16 | Is affected INO}1Z_] Note RAD IN 
Affected FREON FREON LOOP TEMP in good 
LOOP ACCUM ACCUM QTY 2 loop 
QTY < 3% 55% ? 

RADINTEMPin | 
YES YES good loop Off ig | FREON FLOW 

increasing in 5 TRANSDUCER 
Pa | yG)() min? FAILURE 

19 | N2 LEAK YES 
RESULTING IN y 
PUMP CAVITA- [20] 
TION AND LOOP 
LOSS         

G@) FREON FLOW 
meter on pniO1 
may be used as 
alternate 

@) YMCC. Donot 
Operate FREON SIG 
CONDR sw(s) on pnl 
O17 

G) Pwrdn of some 
equipment may be 
reqd depending on 
heat load 

() Loss of Freon 
Loop next PLS entry 

G) tf cavitation 
occurs frequently, 
loop is lost 
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ECLS 

oe 
  

bypass ? 
| 20 | Radiators in 

6.4b 

YES 

(Cont) 

  

  

  
NO 

  

22 | 
(L1) 

MAN 

3 sec) 

@ RAD BYP VLV 
MODE 1(2) - 

@ RAD BYP VLV 

MAN SEL 1(2) - 
BYP (tb-BYP ~ 

  

normal ? 

(CRT) FREON 
FLOW return to 

  

y NO 

“>| 28   QE 

  

21] 
(O17) 

@ SIG CONDR 

FREON A- AC3 

  

Any indications 23] SIGCONDR 
  

remain ?       
AC2 PWR FAILURE 

    

YES 

v 

p24 j SIG CONOR 

FAILURE 

          

  

  @O®   

2s | 
(L1) 

1(2)- AU 

@ Cycle RA 

90 sec)   
@ Affected RAD 

BYP VLV MODE 

TO 

DB 
CNTLR LOOP 

1(2) - OFF, then 
AUTO A (wait 

@/RAD BYP VLV 
tb (two) - RAD 

26 | BOTH PUMPS   

    

O® 

  
DEGRADED OR 
LOOP BLOCKAGE 

|_| 27 | (crt) If 
FREON FLOW 
< 600 lb/hr (OSL)     

  

28 BLOCKAGE 
IN RADIATOR 
  

    

        
or MCC call 
  

Deactivate pump 

in affected toop: 

(L1) 
@ FREON PUMP 
LOOP 1(2) - OFF 
  

Stow radiator in 

affected loop: 
@ RAD STOW/ 
DEPLOY (ORB 
OPS) 
  

(L2) 
@ 02 SYS 1({2) 

SPLY - CL (tb-CL) 
  

(L1) 

  

          

G) Pwrdn of some 
equipment may be 
reqd depending on 
heat load 

6) Loss of Freon 
Loop next PLS entry 

G) YMCC to 
determine failure 

G) With blockage 
in radiator, RADS 
may be manually 
bypassed to incr 
loops flow in the 
event of loss of 
other FCL 

If blockage in 
radiator deactivates 
FREON LOOP, RADS 
may be manually 
bypassed and 
reactivated for entry 

FCL1 - PORT 
FCL2 -STBD 

  

5 @ FLOW PROP 
29 | VLV LOOP 2(1)- 

(Lt) ICH (tb-ICH) 
@ Affected RAD 

BYP VLV MODE (R13U) | 
1(2)- AUTO ®@ Inhibit FREON 

® Cycle RAD LOOP 1(2) 

CNTLR LOOP FREON FLOW 
1(2)- AUTO A parameter 106 

(wait 90 sec) (116) 
e 

7RA (ewe) RAD @ Go to LOSS OF 
1 FREON LOOP 
(ORB PKT, 
PWRDN) 

370 
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ECLS 

  

30 } (CRT) Note 
PL HX FLOW rate 

in affected loop 

  

Are radiators in 
Bypass ?   

6.4b (Cont) 

YES 
  

| (CRT) Is PL 
      

NO 

  
  

y 

32 (CRT) Is PL 

HX FLOW 1(2) < 
200 Ib/ne if (L1) 

FLOW PROP VLV 
LOOP 1(2) - ICH or 
PL HX FLOW 1(2) 

< 900 Ib/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - 
PLHX ?       

NO 

  
  

36} (CRT) Is PL 
HX FLOW 1(2) > 

300 Ibshr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH or 
PL HX FLOW 1(2) 
> 1300 (OSH) 
lbfhr if (L1) FLOW 
PROP VLV LOOP 
1(2)-PLHX ?   

YE 

EJ 

NO 

" | HX FLOW 1(2) < 
220 lb/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH or 
PL HX FLOW 1(2) 
< 950 Ib/hr if (L1} 
FLOW PROP VLV 
LOOP 1(2) - 
PLHX ?     

NO 

  QO 
  

33 | (CRT) Is PL YES 34] BLOCKAGE 
  

HX FLOW 1(2) > 
350 lb/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2)- ICH or 
PL HX FLOW 1(2) 
> 1300 (OSH) 
Ib/hr if (L1) FLOW 
PROP VLV LOOP   

IN LOOP (ARS ICH 

  

  1(2)- PLHX ? 
  

NO 

  

  

LEG) . 

35 | 
(1) 
@ FLOW PROP 

VLV 1(2) - PAL   
  

37] xocr sHiet 
  

    

  
YES 

(ARS ICH LEG)       

    

  

G) Pwrdn of some 
equipment may be 
reqd depending on 
heat load 

G) Loss of Freon 
Loop next PLS entry 

  

ECLS/6.4/010b 11/07/88 6-78 MAL/ALL/GEN 4 
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ECLS 6.4b (Cont) 

6.4d [15] 

Vv   QO 
  

38| (CRT) Is AFT YESI 39] Loop 
  

CP FLOW > 450 

    
BLOCKAGE (IN P/L 

      

  

    

      
  

           
  

      
  

      

  

      

Ib/r ? AND ARS ICH LEG) 

NO 

ea Tae 
40} (CRT) ts vest a1 | FREON LOOP 
affected FREON LEAK 
LOOP ACCUM 
QTY = 3%or 
less ? 

NO 

q 

42] (CRT) Is YESH 43 J N2 LEAK 
affected FREON RESULTING IN 
LOOP ACCUM PUMP CAVITA- 
QTY = 55%? TION AND LOOP 

Loss 
NO 

Vv 
44} Radiatorin [NO 4s | 
bypass ? (L1) 

@ RAD BYP VLV 
YES MODE 1(2) - 

_ MAN 

     

  

    46} BOTH PUMPS 
DEGRADED OR 
LOOP BLOCKAGE 

  

     

@ RAD BYP VLV 

MAN SEL 1(2) - 

BYP (tb BYP ~ 

3 sec) 
  

(CRT) FREON 
FLOW return to 

normal ?       
Yes 

    

| 
48 } BLOCKAGE 

NOI a7 | 
  

(L1) 
@ Affected RAD 

BYP VLV MODE 

1(2) - AUTO 
@ RAD CNTLR 

then AUTOA 

(wait 90 sec} 

@/BYP VLV tb 
(two) - RAD 

LOOP 1(2) - OFF, 

  

  

i 49 
  

IN RADIATOR 
      (L1) 

® Affected RAD 

BYP VLV MODE 

1(2)- AUTO 

@ RAD CNTLR 

then AUTOA 
(wait 90 sec) 

e/BYP VLV tbh 
(two) - RAD   LOOP 1(2)- OFF,     

G) Pwrdn of some 
equipment may be 
reqd depending on 
heat load 

() Loss of Freon 
Loop next PLS entry 

@) MCC to 
determine failure 

G) With blockage 
in radiator RADS 
may be manually. 
bypassed to incr 
loop's flow in the 
event of loss of the 
other FCL 

if blockage in 
radiator deactivates 
FREON LOOP, RADS 
may be manually 
bypassed and 
reactivated for entry 

    
  

ECLS/6.4/010c 12/13/88 6-79 MAUALUGEN 4 
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ECLS 6.4 (Cont) 

  

$88 THERMAL 
  

1.4]   
FRN:       

If: 
RAD OUT T 
< 32 degF 

  

Vv 

  

  

FREON LOOP RAD SM 88 APU/ENVIRON THERM 
  

  OUT T LOW SM SYS SUMM 2     

If EVAP OUT T not decr after 60 sec, N/A reqd (SNSR fail) >> 

H20 PUMP LOOP 1,2 (two) - ON 
¥ FLOW PROP VLV LOOP (two) - ICH (tb-ICH) 
Activate PL H2O LOOP(s) (if applicable) 
FLASH EVAP CNTLR PRI A(B) - OFF 

/ PRI B(A) - OFF 
/ SEC - OFF 

5. RAO CNTLROUT TEMP - HI 
6. wv Aff RAD BYP VLV MODE 1(2) - AUTO 

CNTLR LOOP 1(2) - alt CNTLR 
if aff RAD BYP VLV tb - BYP (90 sec), then RAD, and if RAD 
OUT T stabilizes = 57°F: 

7. Goto MAL, ECLS, 6.4¢ [6 ]>> 
If aff RAD BYP VLV tb remains in RAD, and RAD OUTT 2 57°F 
| after 90 sec: 

8. Goto MAL, ECLS, 6.4c [8 ]>> 
If aff RAD BYP VLV tb - BYP (90 sec), then RAD and if RAD 
OUT T stabilizes < 57°F: 

if EVAP OUTT < 32°F: 
| 9. AffRADBYP VLV MODE 1(2)- MAN 

P
w
N
>
 

  

MAN SEL 1(2) - BYP (3 sec) 
10. Goto MAL, ECLS, 6.4¢ >> 

If EVAP OUT T > 32°F: 

11. Goto MAL, ECLS, 6.4¢ [2 ]>> 
If aff RAD BYP VLV remains in RAD, and RAD OUTT < 57°F: 

If EVAP OUTT s 32°F: 

12. AffRAD BYP VLV MODE 1(2)-MAN 

MAN SEL 1(2) - BYP (3 sec) 
If RAD BYP VLV tb - RAD: 

13. Aff FREON PUMP LOOP 1(2) - OFF 
!f FREON LOOP 1(2) deactivated: 

14. O2 SYS 1(2) SPLY VLV -CL (tb-CL) 
15. Goto MAL, ECLS, 6.4¢ >> 

If RAD BYP VLV tb - BYP: 

16. Goto MAL, ECLS, 6.4¢ (3 ]>> 
If EVAP OUT T > 32°F- 

17. Goto MAL, ECLS, 6.4¢ [2] >> 
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ECLS 6.4c FREON RAD OUT T LOW 

, G@) Attitude 
| 1.4 1.4 change may cause 

EVAP OUTT < 32 
degF if loop is not 

GQ) bypassed 
Vv y 

a 

S88 THERMAL | |.) FREON LOOP 2_| FREON LOOP 3_| FREON LOOP @) Undertemp 
FRN 1(2) RAD CNTLR 1(2) RAD FLOW 1(2) RAD FLOW bypass protection 

FLOW CNTL VLV CNTL VLV FAILED CNTE VLV IN ost ; 
FAILED OPEN OPEN AND AUTO FLOW AND AUTO 

AND BYP LOGIC BYP VLV FAILED BYP FAILED G) 
EVAP OUTT 

RAD OUT < 32 FAILED OPEN. (MANUAL may occur due at 

deg F BYP VLV MAY RAD reactivation 
WORK) 

Vv y 

| 4_| Isaffected [NOL 5 | Stow 
loop in BYP ? radiator in 

affected loop 

YES (ORB OPS) 

BI v Is EVAP out T > 
32 and maintain- [yes 

6 | Deactivate ing-ZLV,orTOP = [--}> 
pump in affected SUN attitude ? 
loop : 1.4 | 

NO 

“ @@ @ FREON PUMP 

LOOP 1(2) - OFF ZL} inaffected g_] FREON LOOP 
© O2 SYS 1(2) loop: 1(2) RAD CNTLR 

SPLY VLV -CL CONTROLLING 
(tb-CL) @ RAD BYP VLV LOW AND BYP 

MODE 1(2) - LOGIC FAILED 
MAN 

@ MAN SEL 1(2) - 

BYP 
(3 sec, tb-BYP) 

Ee cH 
q 

+] } FREON LOOP 

1(2) RAD CNTLR 

CONTROLLING 
LOW AND BYP 

VLV FAILED IN 
FLOW 

‘ 

12 

1.4 

q 

10 } FREON LOOP 

1(2) RAD FLOW 

CNTL VLV AND 

BYP VLV FAILED 
OPEN 

q 

"1 

ECLS/6.4/012 12/23/88 6-31 MAL/ALL/GEN 4 
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ECLS 6.4c (Cont) 

[e]9] [s]7]s]°] - 

11 In 12 | Reconfig 
deactivated loop: H2O/FREON 

Loops 
@ inhibit FREON 
FLOW 1(2) {L1) 
Parameter @ H20 PUMP 
106(116) LOOP 1 - GPC wo™ 

Stow radiator if P/L cooling not 
@ RAD STOW/ reqd: 
DEPLOY PLH20 LOOP - 
(ORB OPS) OFF (If applicable) 

@ Perform LOSS Is RAD CNTLR NO] 13] If FES reqd: 
OF 1 FREON FLOWCONTROL [Te Perform FES 
LOOP (ORB VLV failed OP ? RESTART, 
PKT, PWRDN) ECLS SSR-5 
———— YES —— 

(L1) 
© if FES not reqd: 

14 RAD OUT 
if FES reqd: 

When EVAP OUT TEMP - NORM 
T < 41 degF or 
2 47 degF: FLASH 
EVAP PRI A(B) - 
ON 

(CRT) 

@/EVAP OUT T 
= 39 degF —~ 

so™ 

—™ 

ECLS/6.4/012a 12/02/88 6-82 MAL/ALLUGEN 5 
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6.4d FRN FLOW PROP VLV 

  

      

    

  
  

    

    

      

  

  

  

  

    

    

            

  

    

  

            

    

      

  

  

  

  

    

            
              

    

  

            

              

ECLS 
PL HX FLOW + 

. @) YMCC. With 
1 ] . 519 Condr or sw 

short, do not $88 THERMAL SM 88 APU/ operate FREON SIG 
ENVIRON THERM CONDR sw(s) on pni 

NOTE: 
FREON FLOW ——. G) N2 leak across 
PLHXFLOW ___ FCL accum bellows 

PLHXFLOW'¥’or [NO| 2] (crtyrreon [NOL 3] ciass3 cavitations of 
If: 'L'? LOOP ACCUM ALARM S/W pump. Frequent (Lt) QTY = 55%? FAULT OR TRANS- || cavitation = loop FLOW PROP VLV YES IENT FAILURE loss LOOP 1(2) - PL HX YES 
PL HX FLOW 
< 500 Ib/hr 

With FLOW PROP 4 ® 
VLV-ICH trou ae TMBU - OSL 

OCCASIONAL 
PUMP CAVITA- 

v TION. YMCC 

eyYSIGCONDRA G) 

(CRT) FREON YES! 6 | (La:n)cb YES 7_} sig CONDR 
LOOP 1 PLHX AC2 )B FREON OR SW SHORT 
FLOW 'L’ FREON SIG CONDR - op ? 
LOOP 2 FREON NO 
FLOW'L', and 
FREON LOOP 2 
ACCUM QTY 
L'? 

(017) 
NO © SIG CONDR 

FREON A- AC3 

Any indications {NOB 9 | sigconor 
remain ? AC2 PWR FAILURE 

YES 

1 

110] siGconor 
FAILURE 

q 

J isIG CONDRB G) 

(CRT) FREON YESI 2] (La:n)cb [YESH 13. | SIG CONDR 
LOOP 2 PLHX * | AC3 @8 FREON OR SW SHORT 
FLOW ‘L', FREON SiG CONDR - op ? 
LOOP 1 FREON 
FLOW ‘L', and NO 
FREON LOOP 1 1 
ACCUM QTY 
U2 1a] 

(017) 
NO ® SIG CONDR 

FREON B-AC2 

15] (CRT) FREON | Any indications [NOI 16] sig conor 
FLOW < 1300 remain ? AC3 PWR FAILURE 
Ib/hr YES 

NO YES q 

17] SIG CONDR 
FAILURE [a] sae 

ECLS/6.4/013 11/07/88 6-83 MAL/ALL/GEN 4 

  

 



  

ECLS 6.4d (Cont) 

GQ) Pwrdn of some 
15 | . equipment may be 

r reqd depending on 
heat load and 
amount of block- q 

age 
18 | Radiator in 19 | (CRT) Freon S{22 | 
bypass ? flow > 2000 

Ib/hr ? 

  

v
A
 im
 YO 

          NO 
  

YES 

@) q 

20 | (CRT) Freon 21] BLOCKAGE 
flow > 1900 IN LOOP (PL HX 
lb/hr ? LEG) 

NO 

[19] 

Vv Vv 

22} XDUCER 
SHIFT OR SMALL 
BLOCKAGE IN 
LOOP (PL HX 
LEG). “MCC 

      

<
 

V
o
 

          
  

    
    

      

377       
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ECLS 6.4e AFT COLDPLATE FLOW + 

. G) N2 leak across 
FCL ACCUM 

88 THERMAL > 1 | : bellows. Frequent 
N : SM 88 APU/ cavitation = loop 

t AFT CP FLOW ENVIRON THERM los 
<200 lb/hr ®@ Note AFT CP G) L fFCL 

oss O 

FLOW ___ definition next PLS 
is FREON LOOP AFT {NO| 2] Is either NOH 3 | cLass 3 entry 
CP FLOW‘ ¥’or FREON LOOP ALARM SAW 
Un? ACCUM QTY FAULT OR 

> 55% TRANSIENT 
YES FAILURE 

YES 

y 
4a| N2LEAK 
RESULTING IN 
OCCASIONAL 
PUMP 
CAVITATION 

Vv “ 

| s | (CRT) Are YES| 6 | IsCNTLCAI NG 7} AFT DSC 
both FREON or APC6 failed ? PWR CAI RPC 
LOOP AFT CP FAILURE 
FLOW ‘L' ? YES 

NO 
8} BUS FAILURE 

9 | CAUSED BOTH 
(CRT) Either 

FREON FLOW < TAU cERS To 
1950 Ib/hr if (L1) 
FLOW PROP VLV 
LOOP 1(2) - ICH or 
FREON FLOW = 
1300 tb/hr if (L1) ‘| YES 
FLOW PROP Viv [> 6.4b| 40 | 
LP 1(2)-PLHX? 

NO 

10| Are radiators | YES (CRT) Either [YES BLOCKAGE 
in bypass ? FREON FLOW 2 TIN LOOP (AFT CP 

2600 Ib/hr if (L1) LEG) 
NO FLOW PROP VLV 

LOOP 1(2) - (CH or 
FREON FLOW 
= 1800 Ib/hr if 
(L1) FLOW PROP 
VLV LP 1(2) - PL 
HX ? 

NO 
q y 

13] (crt) Either [No [ral 
FREON FLOW = TRANSDUCER 
2300 lb/hr if (L1) SHIFT OR SMALL 
FLOW PROP VLV BLOCKAGE IN 
LOOP 1(2) - ICH or LOOP (AFT CP 
FREON FLOW 2 LEG) 
1700 Ib/hr if (L1) 
FLOW PROP VLV 
LP 1(2)- PL HX ? 

YES 

y @® 
a 

15] BLOCKAGE 
IN LOOP (AFT CP 
LEG) 

ECLS/6.4/015 12/13/88 6-85 MAU/ALL/GEN 4 
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ECLS 6.4f ACCUMQTY + 

« Loss of 1 freon 
= Pp S88 THERMAL |_{o. | 1 | . 156 next PLS 

FRN 
SM 88 APL/ 
ENVIRON THERM 

@ Note FREON 
FL? = sfaD 

LOOP 1(2) 
ACCUM QTY 

SM0 THRM — 

FRN HT | FREON LOOP NOW 2 | ctass3 
ACCUM QTY ALARM SAV 

ACCUM QTY < 12% < 12%? FAULT OR 

TRANSIENT 
YES FAILURE 

y 

3 | (crt) pa ccrryrreon [NOUS Tswse ranure 
FREON LOOP FLOW 'L'? m 
ACCUM QTY ‘tL’ 
(-11) ys 

'¥' and stable 6.abl 5 | 

‘+’ and decr 
‘ 

6 | SNSR 
ORIFT/BIAS LOW 

Co @ 
7 | FREON LOOP 8 | 9 | Deactivate 

1(2) LEAK @ Monitor Loop pump in leaking 
Accum qty. Loop: 
When qty ~ 3% (L1) 

go to next step @ FREON PUMP 

LOOP 1(2) - OFF 

(L2) 
@ O2SYS 1(2) 

. SPLY -CL(tb-CL) 

Stow Radiator in 
affected loop: 
@ RAD STOW/ 

DEPLOY (ORB 

OPS) 

(L1) 
@ FLOW PROP 

VLV LOOP 2(1)- 
ICH (tb-ICH) 

(R13U) 
@ Inhibit FREON 

LOOP 1(2) 
FREON FLOW 

param 106(116) 

® Go to LOSS OF 
1 FREON LOOP 
(ORB PKT, 
PWRDN 

ECLS/6.4/017 12/13/88 6-86 MAL/ALL/GEN 4 
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ECLS 6.4g 
(OUTBD) DUCT(NOZ) ++ 

© 

EVAP TEMP HI LOAD INBD 

  

  
  

    

  

      

  

  

      

      

S88 THERMAL [lea] 1 | NO} 2] (cRT) NOU 3 J cuass3 
EVAP - SM 88 APU/ EVAP TEMP HI ALARM SAW 

ENVIRON THERM LOAD INBD FAULT OR TRAN- 
(OUTBD) puct SIENT FAILURE 

EVAP TEMP HI (NOZ) = '¥'or'L’ 
SMO TERM LU | Loap Ingo (OdegF) ? 

(OUTBD) DUCT 
(NOZ) = ‘4° or ‘H’ YES 

HILOAD: (400 degF) ? 

q 
degF YES : 

Insp | % 375 (L1) 
® HILOAD DUCT 

InBD |< 150 HTR - B(A,C) 
; YESES | HTRA(B,C) OUTBD| > 330 ? . ‘ 

Temp(s) incr ? THERMOSTAT OR 
OuTBD| <150 NO TEMP CNTL 

FAILED OFF (OP) 
noz | >350 

noz |<100 6] Switch to 
dual htrs 

(Lt) 
@ HI LOAD DUCT 
HTR - A/B 

YES! 7 | COLD ENVI- 
Temp(s) incr ? RONMENT. DUAL 

NO HTR OPERATION 
REQD 

8 | Switch htrs 

(Lt) 
® HI LOAD DUCT 

HTR - B(A,C) ' 

Temp(s) decr ? NOE 9 | snsr 
FAILURE 

YES 

v v (3) 
10} HTR A(B,C) 
THERMOSTAT OR (Li) 
TEMP CNTL @ HiLOAD DUCT 
FAILED ON HTR-A/B 
(CLOSED) @ Monitor 

  

  

  

  

    
  

  

    

    

      

         
      

  

  

    
  

    

  

    

  

      

  

        

  

          

      

  
remaining duct 
temps to ¥htr 
ops       

      

G) Upon initial 
activation of 
heaters FDA limits 
are not enabled 
until following time 
has elapsed: 
INBDOT = 25 min 
OUTBDT 16min 
NOZT 40 min 

GQ) tf noz htr 
failed HILO EVAP 
still operational. If 
inbd/outbd duct htr 
failed HILO EVAP 
lost 

G) Loss of insight 
requires dual htr 
ops when htrs are 
activated 

  
  

ECLS/6.4/019 05/04/88 6-87 
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ECLS 6.4h EVAP TOPPING DUCT T 
FWD(AFT), L(R) ++ 

S88 THERMAL |1oa! 1 | INQ} 2} (crt) NOH 3 | cLass3 
EVAP m| SM 8B APU EVAP TEMP DUCT ALARM SAV 

ENVIRON THERM TOPPING FAULT OR TRAN- 
EWOD(AFT) L(R) = SIENT FAILURE 

SMOTHRM [| EVAP TEMP DUCT '¥'or'L' a EVAP TOPPING (0 degF) ? 
FO(AFT) L(R) = v5 

. *#' or ‘H' (400/250 SB8/BFS SMO: degr}? 

|_9egF YES 
- FWD | > 330 

(L1) 
FWD | < 100 © TOP EVAP HTR G) 
art | > 330 DUCT - 8(C,A) 

; YESS s_| HTR FAILURE ? AFT < 100 Temp(s) incr ? — Pr 

NO 
$88 ONLY: 

degF | 6 | Switch to 
L > 245 dual htrs 

L < 50 © TOP EVAPHTR 
DUCT - 4/8 

R > 245 YES 7 | coto ENV. i ? R < 50 y Temp(s) incr 7 | PPRONMENT. DUAL a NO HTR OPS REQD 
| Switch htrs 

(t1) 
© TOP EVAP HTR 
DUCT - B(C,A) ¥v 

NOT 9 | snsr ? > Temp(s) decr ? FAILURE 

YES 

19] HTRA THER- 1] Fwd or Aft 

  

  

  

  
    

  
  

  

        

  

  

          

  
  

  

  
        

      

          

  

      

    
MOSTAT FAILURE     Sensor failed ?             NO 

(L1) 
@ TOP EVAP HTR 

DUCT - A(B,C) 
® Monitor 

remaining duct 
temps to ¥ htr 
ops       

   @ TOP EVAPHTR 
DUCT - AVB 

®@ Monitor 

remaining duct 
temps to v7 htr 
ops 

    

   
        

@ Topping FES 
still operational if 
left, right htrs 
failed. Loss of Fwd 
or Aft Htr could 
result in duct 
freezing and 
eventual loss of 
topping FES 

GQ) If instr loss is 
on either Fwd or 
Aft Duct, then dual 
htr ops is reqd as 
these htrs are 
considered 
mandatory 

G) If instr loss is 
on either left, right 
duct, then only 
single htr ops is 
read 
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  6.41 EVAP TOPPING L(R) NOZ ++ 

    
    

    

  

      

      

    

  

      

  

    
  

  
  

  

      

          

    

  

  

      

  
        

  

    

      

        

    
  

  
  

ECLS 

$88 THERMAL [loa 1 | NO} 2} ccarrpevar [NOU 3 | ciass3 C1) rapping rs 
EVAP . TEMP NOZ ALARM S/W with Noz Htr failed 

ae ae ERM TOPPING L(R) = FAULTORTRAN- | | off as long as fwd 
"¥or'L’ SIENT FAILURE and aft duct htrs 

SMOTHRM [J EVAP TEMP NOZ (0 degF) ? are operational 
EVAP TOPPING L(R) = 

‘4 or 'H’ (250 YES 
L(R) NOZ deg)? 
> 249 dear ¥ 
< 40 degF YES 

. 4 | switch htrs 

(L1) 
@ TOP EVAP HTR 
NOZL(R)-8 
AUTO (A AUTO) 

Temp(s) incr ? NO 5] SNSR 
FAILURE 

YES 

@) 
6 | Switch btrs Z | HTR A(B) 
(L1) TEMP CNTL 
© TOP EVAP HTR FAILED OFF 

NOZ L(R)-B 
AUTO (A AUTO) q 

Temp(s) decr ? NO ig | SNSR 9 | 
FAILURE (L1) 

YES ® TOP EVAPHTR 
NOZL(R)-A 

1 AUTO (B AUTO) 

110 | HTR ACB) 
TEMP CNTLR 
FAILED ON 
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ECLS 6.45 EVAP FOLN TEMP FWD 
(MID,AFT,TOP,H! LOAD,ACCUM) ++ 

  

    
  

    

  

      

« 

  

  

  

  
  

  
  

        

  

  
  

    
  

  

  

  

  
      

  

          

  
          

    

FAILURE       

      

$88 THERMAL 1 . 
evap) sof 1] 

SM 88 APU/ 
ENVIRON 

SMO THRM THERM 
EVAP r} 

EVAP FOLN T INQ (CRT)EVAP {NOU | cLass 3 
SBB/BFS SMO FWD A(8), MID 1 FDLN T FWD A(B), ALARM SAW 

A(B), MID 2 A(B), MID 1 A(B), MID 2 FAULT OR 
Gear AFT A(B), A(B), AFT A(B), TRANSIENT 

L_degr TOPPING A(8), TOPPING A(B), HI FAILURE 
-}FWOD A(B) [> 140 HI LOAD A(B), LOAD A(B), 

ACCUM A(8) = ACCUM A(B) = 
FWO A(B) |< 50 "# or 'H' ‘¥or'L’ 

1 F) ? ? Mio 1 a(ay [> 140 (160 degF) (0 degF) 

YES Y 
MID 1 A(B) |< 50 gs 

MID 2 A(B) |> 140 x 
4 itch h 

MID 2 a(8) |< 50 La) swusch hts 
@ FLASH EVAP 

AFT A(B) |> 140 FDLN HTR A(B) . 
AFT A(B) |< 50 SPLY - 2(1) 

Temp(s) incr ? YES s lutr 1(2) 
$88 only THERMOSTAT 

NO FAILURE 
degF 

y q 

TOPPING |> 140 
A(B) = 50 6 | Switch htrs |_7.| SNSR FAILURE 

(L2) 
HI LOAD OSH © FLASH EVAP 
A(B) <s 50 FDLN HTR A(B) 

PLY - 2(1 
ACCUM > 140 SPLY = 2(1) 
A(B) < 50 Tempis)decr? NGI SB ISNSRFAILURE | 2) 

YES ® FLASH EVAP 
FDLN HTR A(B) 

‘ SPLY - 1(2) 

10} HTR 1(2) 
THERMOSTAT 

      

ECLS/6 4022 0425/88 6-90 MAUALL/GEN 

 



  

  

    
  

  

  

  

    
  

  

    
  

  
  

  

    
  

  

  

    
  

      

    
  

  

  

  

    

      

    
  

ECLS 6.4k RADINT 4 (BFS) 

SM 0 THRM FRN Lt yl a J . 

SM 88 APU/EN- 
‘ VIRON THERM 

RAD INT > 150 degf FREON LOOP 1(2) [NOP 2 | cLass 3 
RADINT‘t'or = --PPararw sw 
"H’ (160 degF) ? FAULT OR TRANS- 

YES IENT FAILURE 

La | 
BFS, SM SYS 
SUMM 2 

THERM CNTL NO 
EVAP OUT Ts Ol a] HEATLOAD 5 | 
increasing ? ~E(ELECTRICAL AND * Go to PWRON, 

SOLAR) TOO PRIORITY 
VES HIGH PWRDN PRO- 

CEDURES (ORB 
PKT) to main- 

6.4[ 1.1 | tain RAD INT 
ee < 140 degF 

384 
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ECLS 6.41 H20 PUMP P 1(2) t+ 

H20 LOOP pti] 
SM 88 APU/ 

Light on if: ENVIRON THERM 
H20 LOOP 1(2) 
PUMP OUT P H20 LOOP 1(2) 
< 19.5(45) psia PUMP OUT P : 
> 79.5(81) psia 

2| cworsm 
NORMAL " # FAILURE OR 

SACKUP OW TRANSIENT, 
M “ALARM ce 

4 3} pump ouTP 
$88 H20 PUMP XDCR SHIFT @)G) 

P 1(2) rt? 
V a} H20L00e {YEN s | H20L00P 

. 1(2) PUMP OUT 1(2) BYP CNTLR 
Light on if, 12) TL FAILED OR CNTLR 

d PWR LOST PUMP OUT P hoe}! PUMP APL’ LOS 
< 19.5(45) psia and J 
> 79.5(81) psia ACCUM aryl’ ? 

NO: 49 | 
yo SM 

ALERT Ls |H2oLooe = NGI 7 J inst ranure 
12), ACCUM QTY 

¥ 
588 H20 PUMP a | H20L00P 

P 1(2) HT 4(2) ACCUM 14 | 
Qty: BG 

Light on if: ~ bbe ne 
H20 LOOP 1(2) ¥’or'L 2] fat 
PUMP OUT P ov/status of alt 
< 30 psia G) 
> 75 psia 

oF + accumary— |S8{ 3] < 20 psia Q {inactive loo > 70%? 

Y 
NORMAL a 

Nominal Config: 30 G) 
(L4:F) 
H20 LOOP PUMP 110} FREON/H20 
cb ACI OA,68,6C LEAKAGE AT 
1A/2 - cl INTERCHANGER 

cb AC2 hA,68,6C 
1B-cl 

cb AC3 A,B,6C 
2-cd 

(L4:L) 
cb AC3 MA H20 
CNTLR 1 - cl 

(L4:K) 
cb ACI @AH20 
CNTLR 2-cl 
(O14:8) 
cb MNA O1H20 BYP 
LOOP 1 SNSR - el 

(015:B) 
cb MNB OI H20 BYP 
LOOP 2 SNSR - cl 

(L4:L) 
cb AC2 pA CAB T 
CNTLR 1 - cl 

cb AC] pA CABT 
CNTLR 2 - ct 

(L1) 
H20 PUMP LOOP 
2(1)-ON 
1(2) - GPC 
1 -B(A) 

H20 LOOP 1,2 BYP 
MODE - MAN   

y 

ui j Affected 
loop pump sw 

position: 

      

  

GPC 
  

OFF 
  

ON       

  

ofa] 18 

Q® 
  

  

      

        

2 | H20 LOOP 13 | PUMP OUT P 
1(2) PUMP AP: XDCR SHIFT OR 

ACCUM GN2 
NORMAL LEAK. NO 

ACTION REQD 

"Fol! 

‘   

G@) Meter on pnl 
O01 is alternate 
readout source 

@) YMCC about 
reset cb 

G) Possible next 
PLS, /MCC 

Normal accum 
quantities are 
about 45,55 for 
H20 loop 1, H20 
loop 2 respectively 

Preconditioning 
will select this limit 
set if (L1)H20 
PUMP LOOP 1(2) - 
ON, or H20 PUMP 

LOOP 1(2)-GPC and 
GPC-ON signal 
present 

Preconditioning 
will select this limit 
setif (L1) H20 
PUMP LOOP 1(2) - 
OFF, or H20 PUMP 
LOOP 1(2) - GPC 
without presence of 
GPC-ON signal 

G) For GN2 leak 
from accum, PUMP 
OUT P will reach 
cabin press in the 
inactive loop and 
cabin press plus 
PUMP AP for active 
loop 

(a) if repeated 
occurrence (same 
loop), YX MCC for 
possibilities of 
ruptured beliows 
causing GN2 
precharge and H20 
to mix, or stuck 
bellows 
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ECLS 6.41 (Cont) 

3 7 | . G) Possible next 
. @) PLS, / MCC 

14 | Inhibit PUMP OUT P alarms of affected » If affected If repeated 
loop: "| loop pump sw - occurrence (same 

ON, P&I DEORB loop), Y MCC for 
Loop 1 Loop 2 PREP to add steps possibilities of 

RU) to configure to eee 
(R13U) R13U alternate loop for 
@ inhibit LOOP 1 ® Inhibit LOOP 2 entry ” echarge and H20 
PUMP OUT P (param PUMP OUT P (param oellows 
105) CW limits 115) CW limits @ At TIG -3:50, 

add: G) 

‘SM 60 SM TABLE SM 60 SM TABLE Perform MAL, Sore eine 
MAINT MAINT ECLS SSR-4 fan! 

on board while in 
Biocks{2 Jand BES 

© ITEM 1+0612600 | © ITEM1+0612700 
EXEC EXEC Go) 

@ Inhibit B/U CW @ Inhibit B/U CW \f both loops 
ITEM 15 EXEC ITEM 15 EXEC are failed: 

@ Inhibit SM ALERT @ Inhibit SM ALERT tn PUMP LOOP 
ITEM 10 EXEC ITEM 10 EXEC 1.2 -OFF, then go 

to PWRDN, LOSS OF 
2 AzGLOOPS 

6.4m) 7 [19 | (ORB PKT) 
6.40 | 6 12 

— As pumps 

8 utilize H20 flow for 
6.4m 7 | 15 | 18 Vv active cooling, 

extreme or total 
6.40| 6 Lis | PUMP blockage will result 

— DEGRADATION in overheating and 
| OR FAILURE failure of the pump 

within min 
; EJ LOOP 2 

wi | H20 LOOP 

1(2) BLOCKAGE Loop 1 
OR FLOW 
RESTRICTION 

LOOP 1 LI 18 Y alternate 

pump oor 2 @) Go) 
(1) NOH 19 | prosLemin 

li6 | © H20 LOOF BOTH PUMPS OR 
PUMP 1 - A(B) DOWNSTREAM IN 

DOM H20 LOOP 1 LooP 
% PUMP OUT P 

20| affected normal ? , 
Loop Pump sw - YES 21 | Affected NO 22 | Deactivate 

ON when fault Loop Pump sw - H20 Loop 1 
was annunciated ? ON when fault 

was annunciated ? (L1) 
NO YES 5 ® H20 LOOP 1 

23. | PROBLEM pres PUMP - OFF 
ONLY IN PUMP en 24 | 
B(A) ® Goto 

25 | RECONFIG TO 
@ Goto ALT H20 LOOP 
RECONFIG TO (Reconfig to 
ALT H20 H20 Loop 2), 
LOOP (H20 ECLS SSR-4 
Loop 1), ECLS q 
SSR-4 

26] Att Loop YS 127 } No action 
Pump sw-ON reqd 

‘ when fault was 
annunciated ? 

28 | Deactivate 

H20 Loop 2 yno 

(L1) 29 | Reconfig 
@ H20 LOOP 2 Loop 1 . 

PUMP - OFF 
(L1) 
@® H20 LOOP 1 

PUMP - GPC 
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ECLS 

@) 

6.41- (Cont) 

[s[o]: 
@     

      

6.anf 6 | 

| la 
32 | Activate 
inactive H20 loop 

    
  

(L1) 
@ H20 LOOP 2(1) 
PUMP -ON       

  

130} H20 Loop 131] LOOP LEAK 
TO H20 LOOP HAS DEPLETED 

LEAK ACCUM; H20 
LOOP 1(2) LOST       

6.anf 9 | 

\     

  

33 | Leaking Loop 
pump sw-ON ?   

NO 24 | Deactivate 
leaking loop 
  

  

YES 

  

(L1) 
# H20 LOOP 1(2) 
PUMP - OFF 

  

®@ Go to RECONFIG 
TO ALT H20 
LOOP, ECLS SSR-4   

      

  

  

36} Newly activated loop: 
  

  

105) lower CW limit 

to 1.50 vde (45 psia) 
115) lower C/W limit 
to 1.50 vde (45 psia) 

  

® Reconfig B/U CW @ Reconfig B/U CW 
  

SM 60 SM TABLE 
MAINT       

SM 60 SM TABLE 
MAINT     

© ITEM 1+0612600 
EXEC 

e@ ITEM 11 +45 EXEC     © ITEM 1+0612700 
EXEC 

© ITEM 11 +45 EXEC 

Loop 1 Loop 2 

(R13U) (R13U) 137] incorRECT 
© Change LOOP 1 ® Change LOOP 2 SM ALERT LIMIT 
PUMP OUT P (param PUMP OUT P (param SET SELECTION BY 

SM PRECONDI- 
TIONING DUE TO 
FAILURES AT PUMP 
SW CONTACT OR 
SOFTWARE           

- 
  

6.40 | 4 | 

6.4m 

| @ 
  

  

| 29 | “correct H2O LOOP 1(2) 
PUMP OUT P SM Alert limit 
selection by SM preconditioning: 

38] Reset SM Alert lower limits on affected 
loop: 

SM 60 SM TABLE MAINT 
  

  

  

  

  

  

          

          

G) Possible next 
PLS, /MCC 

G) For GN2 leak 
from accum, PUMP 
OUT P will reach 
cabin press in the 
inactive loop and 
cabin press plus 
PUMP AP for active 
loop 

If both loops 
are failed: 
(L1) 
H20 PUMP LOOP 
1,2 - OFF, then go 

to PWRDN, LOSS OF 
2 AZO LOOPS 
(ORB PKT) 

G2) Operation of 
both H20 loops 
will prevent loss of 

(3) to ait loop 

Crew may opt 
to have MCC 
manage software 
limits via TMBU 

      
Loop 1 Loop 2 

SM 60 SM TABLE MAINT PUMP OUT P PUMP OUT P 
@ ITEM 1+0612600 | @ ITEM1+0612700 

If loop 1: EXEC EXEC 
@ ITEM 1+06 12600 EXEC @ITEM2+20EXEC | @ ITEM2+20EXEC 
If loop 2: PUMP AP PUMP AP 
© ITEM1+0612700 EXEC © ITEM1+0612605 | @ ITEM1+0612705 

" EXEC EXEC 
Limit set 1 (Low: 50; High: 75) @ITEM2+QQEXEC | © ITEM2+00 EXEC 

ICH FLOW iCH FLOW Limit set 2 (Low: 20; High: ---) @ ITEM 140612742 | © ITEM1+0612722 

EXEC EXEC 
@) © ITEM 2 +00 EXEC @ ITEM 2 +00 EXEC 

140 | ACCUM GN2 LEAK OR PUMP 
OUT P XDCR SHIFT 
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ECLS 6.41 (Cont) 

at] Activate 
pump of affected (R13U) 
loop 

(L1) 

  

® Inhibit LOOP 1 PUMP OUT P 
(param 105) CW limits 
  

®@ H20 LOOP 1(2) 
PUMP -ON       

  v   

SM 60 SM TABLE MAINT 

Inhibit PUMP OUT P 8/U CAV 

@ ITEM 15 EXEC 
Inhibit PUMP OUT P SM Alert 
@ ITEM 10 EXEC 
Inhibit ACCUM QTY SM Alert 

Continue only if failure is BYP 
CNTLR problem: 

Inhibit PUMP OUT TSM Alert ; failure resulting tn 

| 43] H20 LOOP 
1(2) PUMP AP 

‘NORMAL’ ? 
  

YES 

  

So | @ ITEM 10 EXEC 

Inhibit PUMP OP SM Alert       

@ 
    

    

      

44] sas YESH as | SELECTED 46| Deactivate 
THERMAL *” PSM ALERT LIMIT pump of affected 
H20 msg also SET IS NOT loop 
received when CONSISTENT 
fault was WITH PUMP (L1) 
annunciated ? STATUS. SM @ H2O0 LOOP 1(2) 

= ALERT IN LIMIT PUMP - OFF 

NO SET 1 WHEN 

@ 
  

47_}] ACCUM GN2 

  

      

PUMP INACTIVE 
  

  

48 | Deactivate   
LEAK OR PUMP 

OUT P XDCR 
SHIFT       

6.4m S| 

6.4n] 11 

S[] sepia] 
i 

pump of affected 
loop 
  

(Lt) 
© H20 LOOP 1(2) 
PUMP - OFF       

  

49 | Affected NO 50 Deactivate   
H20 Soop pump 

      

    

        
affected loop 
  

      

    

  

        

  

51] 
(R13U) 

  

        

G) For GN2 leak 
from accum, PUMP 
OUT P will reach 
cabin press in the 
inactive loop and 
cabin press plus 
PUMP AP for active 
loop 

43) Crew may opt 
to have MCC 
manage software 
limits via TMBU 

14) Possible causes 
are: PL-MOM 
failure or pump 
switch GPC position 

pump not receiving 
GPC pump - ON cmd 
or; SM precondi- 
tioning failure 
(pums switch 
contact gr soft- 
ware) causing 
selection of 
incorrect SM Alert 
limits 

S) Pump function 
sw ON position still 
available with full 
cooling capability 

    

sw-ON ? © Inhibit LOOP 2 PUMP CL” F: 
(Lt) (param 115) CAW limits YES @ H20 LOOP 1(2) a 

52] Inhibit PUMP OUT P B/U CAV * Goto 6.4n[ 19 | @ ITEM 1+0612700EXEC RECONFIG TO | @ ITEM 15 EXEC ALT H20 LOOP, G3) Inhibit PUMP OUT P SM Alert : © ITEM 10 EXEC ECLS SSR-4 53} inhibit Inhibit ACCUM QTY $M Alert 
alarms of affected @ITEM1+0612710EXEC 
loop @ ITEM 10 EXEC 

Continue only if failures & > 
LOOP 1 CNTLR problem: 

inhibit PUMP QUT TSM Alert 
LOOP 2 © ITEM1+0612740 EXEC 

© ITEM 10 EXEC 
Inhibit PUMP AP SM Alert 
© ITEM 1+06 12705 EXEC 
© ITEM 10 EXEC 
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ECLS 

STA 
ALERT 

  

  
  

      

    

6.4m H20 PUMP AP 1(2) ++ 

  

  

      

  

  

  

  

  

  

  

  

  

  

      
  

      

  

  

NO 

  

    
6 | Affected 
loop pump sw 

position: 
  

GPC 
  

OFF 
  

ON       

    q 
7 | H20 LOOP 

1(2) PUMP OUT 
P: 

  

  

~ td 
$88 THERMAL 

H20 [sia 88 aPUr 
ENVIRON THERM 

Light on if: 
H20 LUOP 1(2) H20 LOOP 1(2) 
PUMP AP PUMP AP: 
< 35 psid 
> 45 psid | 2.| sMeFAILURE 

ir > Spsid @) NORMAL OR TRANSIENT 

(inactive loop. 

| 3| pump ae —>[s | 

Nominat Config: 4 XOCR SHIFT 
Refer to 6.4! 

1 4] H20 VEST 5 | 20 Loop 
LOOP 1(2) PUMP 1(2) BYP CNTLR 
OUT P'L' FAILED OR CNTLR 

and PWR LOST 
bop tp! PUMP OUT T‘L’ 

and 
ACCUM QTY 'L'? 

6.41 | 49 | 

13 

© 
  

> 60 psia and PUMP AP »t8.. 
  

< 67 psia 
  

S 60 psia 

INST FAILURE 
  

  

   

  

  

2 67 psia       

  Vv. 
6.ai[ 17 | 

ea 

6.41 

I] 
  

q y       

LOOP PUMP 
3 | Inhibit SM ALERT limits on H2O0 

AP of affected loop 
  

if Loop 1: 

tf Loop 2: 

SM 60 SM TABLE MAINT 

@ ITEM 1 +0612605 EXEC 

@ ITEM? +0612705 EXEC 
    @ ITEM 10 EXEC   
  

Preconditioning 
will select this limit 
set if (L1)H20 
PUMP LOOP 1(2)- 
ON, or H2O PUMP 
LOOP 1(2) - GPC and 
GPC-ON signal 
present 

Preconditioning 
will select this fimit 
set if (L1) H20 
PUMP LOOP 1(2) - 
OFF, or H2O0 PUMP 
LOOP 1(2) - GPC 
without presence of 

- ON signal C 

G) /MCC about 
reset cb 

G ) Possible next 
PLS, /MCC 

G) Loss of CNTL 
CA1 will cause SM 
preconditioning 
software to select 
wrong limit set and 
generate APt on 
activated Loop 2. 
H20 Loop 21s still 
good 
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ECLS 6.4m (Cont) 

  

tioning 

@/ Correct H2O0 LOOP 1(2) 
PUMP AP SM Alert limit 
selection by SM precondi- 

  

If loop 1: 

“SM 60 SM TABLE MAINT 

  

Limit set 1 (low:33; high: 46) 
  

Limit set 2 (low:---; high:5)     

Vv 

#12] PUMP AP 
XOCR SHIFT HIGH 

          

  

3 | H20 LOOP 1(2) 
PUMP AP -- - 

PUMP SW 

  

| yh 11) incorrect 
SM ALERT LIMIT 
SET SELECTION BY 
SM PRECONDI- 
TIONING DUE TO 
FAILURES AT 

CONTACT OR 
SOFTWARE     

4 
6.4! 

  

  

  

‘4° AND ICH FLOW 
= 100 Ibs/hr 
  

‘vi or'l’ 
  

  

    

‘MANDICHFLOW | glia} activate  Lplis] H20Lc00e LNOfi6] pump ap < 100 Ibs/hr pump of affected 1(2) PUMP OUT P XDCR SHIFT 
ioop 2 67 psia ? HIGH       

  

   

(L1) 
© H20 LOOP 1(2) 
PUMP - ON 
  

  

  

1 

®@ Note status of 
affected loop 

(4, 4,1) 
  

PUMP OUT P: 
ICH FLOW:   
  

  
  

19 Activate pump - 

of affected loop 
  

{L1) 
@ H20 LOOP 1(2) 
PUMP - ON 

18] H20 Loop 
1(2) PUMP OUT P 
2 67 psia ?       

vs 

6.4l 

ys 

6.41 

NO 

              

  

    

  

  

  

      
      

  

      

G) Possible causes: 
PL-MOM failure or 
pump switch GPC 
position failure 
resulting in pump 
not receiving GPC 
PUMP -ON CMD; or 

MV preconditioning 
ailure (pump switch 

contact or software) 
Causing selection of 
incorrect SM Alert 
limits 

\Z Pump function 
sw ON position still 
available with full 
cooling capability 

      

H20 LOOP 1(2) NO. Was atferteg YES Tar] sevecteo 22 | Deactivate 
PUMP OUTP = 60 loop status in SM ALERT "| affected loop 
psia ? both PUMP OUT LIMIT SET IS 

P‘+' and ICH NOT CONSIST- (L1) YES FLOW ‘'+'? ENT WITH ® H20 LOCP 1(2) 
NO PUMP STATUS. PUMP -¢ 7” 

SM ALERT IN 
6.41 LIMIT SET 1 

WHEN PUMP 
INACTIVE 

| 23} PUMP AP 
XDCR SHIFT LOW 
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ECLS 6.4m (Cont) | 

  

ey Correct selection of H20 
LOOP PUMP AP 1(2) SM 
ALERT limits by SM 
Preconditioning 
  

SM 60 SM TABLE MAINT 

if loop 1: 

@ ITEM1+0612605 EXEC 
If loop 2: 

@ ITEM1+0612705 EXEC q     
  

Limit set 1 (low:33; high: 46) 25} PUMP AP 
  

  

Limit set 2 (low:---; high:5)     
XDCR SHIFT HIGH 

26 | Inhibit SM ALERT limits 
  

        

  O® 
  

y 
eve 

127] SELECTED. 

on H20 LOOP PUMP AP of 
affected loop 
  

SM 60 SM TABLE MAINT # 

tf loop 1: 
@ 1TEM1+0612605 EXEC 

If loop 2: 
@ ITEM1+0612705 EXEC 
  

@ ITEM 10 EXEC   
  

  5 
  

Deactivate affected 
  

SM ALERT LIMIT 
SET IS NOT 
CONSISTENT 
WITH PUMP 
STATUS. SM 
ALERT IN LIMIT 
SET 2 WHEN 
PUMP ACTIVE       

  

Vv 

loop 
    (L1) 

® H20 LOOP 1(2) PUMP - OFF   
  

  

@) Pump function 
sw ON position stil! 
available with full 
cooling capability 

Possible causes 
are: PL-MDM failure 
causing pump failed 
on at GPC pump - on 
CMD termination; 
or SM precondi- 
tioning failure 
(pump switch 
contact or software) 
causing selection of 
incorrect SM Alert 
limits 
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ECLS 6.4n H20 ACCUM QTY 1(2) ++ 

oo 
, . G) If both loops sm . . 

(ee: 
ALERT. 

H20 PUMP LOOP 
1,2- OFF then ; 

go to PWRON, LOS sea THERMAL | | Ty OF 220 LOOPS 
SM 88 APU/ (ORB PKT) 

H20 LOOP 1(2) vem () | THERM 
2} Possible next ACCUM QTY 
5. AMCC —_ > 80% H20 LOOP 1(2) 

ACCUM QTY: G) 
For normal , 

2 | SM FAILURE water loo 
. . p charge, Nominal Config: NORMAL OR TRANSIENT approximately one . 

psia change in 
PUMP OUT P is 
observed for every 
10 pct change in 

sy 3] ACCUM QTY ACCUM QTY 
INST FAILURE 

G) Y MCC about 
ade 

resete 
+ Lp | . Loop ? (CRT) (LV -b AC3@A H20 ae e/Status of Alt CNTLR 1 

Loop Loop 2: 
{L4) ch AC1@A H20 

H20 LOOP 2(1) Noha] CNTLR 2 
‘ ACCUM QTY < 

25% ? 

(CRT) YES 

e/ Status of Ait 
ot. Loop ‘ 

_ H20 LOOP 2(1) _[YESf_6_] H20 LOOP ACCUMQTY >  [7PTTOH20 LOOP 
70% ? LEAK 

NO v 
G) 6.41 

| 7_| (crr) NOP s | accumaty 20 Affected loop Tr ocr SHIFT LOW [20 
PUMP OUT P and 
ACCUM QTY both 
decreasing ? 

YES 

vi! @) 

9 | EXTERNAL 10 | (CRT) 
LOOP LEAK H2O0 LOOP 1(2) 

PUMP OUT P ‘L’ oe 
and er d 

PUMP OUT T 'L' ved Ke 6.41 [33 and H20 LOUF 
33 PUMP AP ‘L' >? [OP EI(2) ave CNTLR so 

FAILURE OR CNTL 
NO PWR LOST 

q 

12] accumaqrty ‘ 
INST FAILURE 6.41 

o™ 

392       
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ECLS 

  

Deactivate 
affected loop if 

loop pump sw is 
not OFF 
  

(L1) 
@ H20 LOOP 1(2)       

  

PUMP - OFF 

  

5 

14] Affected 

6.4n (Cont). 

  

  

      

  

      

    

  

    q 
19] affected 
Loop Pump sw _ 
position ON when 

fault was 
annunciated ? 

NG 6.4! [s3] 

      
\" 

  

®@ Go to RECON- 
FIG TO ALT H20 
LOOP, ECLS 
SSR-4     

  
  

fault was 

annunciated ?       

NO 

  

loop PUMP OUTP NOT is | accumaQry increasing or > > 
30 psia ? XDCR SHIFT HIGH 

YES 

@) ' 
16] FREON/H20 12} affected —_|¥§51 181] Restore 
LEAKAGE AT Loop Pump sw original contig 
INTERCHANGER position ON when   

(L1) 
@ H20 LOOP 1(2) 
PUMP -ON       

3/8] 12| 
Y     

20 | inhibit 
> affected loop 

ACCUM QTY SM 
Alert 
  

  

    
SM 605M 
TABLE MAINT 
  

If loop 1: 
@ ITEM 1 

EXEC 
If loop 2: 
@ITEM1 

+0612710 

  

@ INH -ITEM 10 

EXEC       

@) Possible next 
PLS. YMCC 

G) For normal 
water loop charge, 
PUMPOUTPift - 
inactive loop 
approaches 30 psia 
as ACCUM QTY 
approaches 100 pct 
in a FCL/H20 inter- 

This PUMP OUT P 
will eventually reach 
equilibrium with FCL 
pressure at the 
interchanger, which 
is greater than 60 
psia normally 

  

loop leakage failure. 

      

ECLS/6.4/050 05/03/88 6-100 MAL/ALL/GEN 
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ECLS 

  

SM 
ALERT 

      

  

$88 THERMAL 

      

H20 LOOP 1(2) 
ICH FLOW 
< 550 lb/hr QO 

Nominal Config: 
Refer to 6.41 

  

  

H20 id 
i | 

SM 88 APU/ 
ENVIRON THERM 

  

      

  

6.40 H20 ICH FLOW 1(2) + 

  

      

  

y 
  

| 3} Affected 
Loop Pump sw 

  

  

H20 LOOP 1(2) 
ICH FLOW: 

2.| SMFAILURE 
NORMAL = FP FOR TRANSIENT 

‘Fort’ 

  

  

  

    

  

  

  

  

     

          

       

  

        

  

  

  

  

position: . 

INCORRECT Se 
OFF SM ALERT LIMIT 
ON SELECTION BY SM 

PRECONDITION- 
GPC ING DUE TO 

FAILURE AT PUMP 

SW CONTACT OR 
y SOFTWARE 

5 | Activate ' 

pump of affected 
loop 

(L1) 
@® H20 LOOP 1(2) 

PUMP -ON 1 q 

0 CRT (CRT) H20 LOOP > os (a 1) 
1(2) ICH FLOW PUMP OUT P: 
‘NORMAL’ ? : 

YES < 60 psta > 6.41 16 | 

2 67 psia — p> 6.4) 

>60 psia, and 
G) < 67 psia 
  

y 

7 SELECTED 
SM ALERT IS NOT 

  

    

        

  

‘     

        

      

Preconditionin 
will select this limit 
set if H2O0 PUMP 
LOOP 1(2)- ON; or 
H20 PUMP LOOP 
1(2) - GPC and GPC - 
ON signal present 

Q) Off-scale 
ilues are selected 

.or FDA limits by SM 
preconditioning if 
H20 PUMP LOOP 
1(2) - OFF; or H2O 
PUMP LOOP 1(2) - 
GPC without 
oresence of GPC - 
ON signal 

@) Possible causes 
are: 
PL-MDM failure or 
pump switch GPC 
failure resulting in 
epump oot 
receiving GPC 
pump -ONcmd; or 
SM precondition- 
ing failure (pump 
switch contact or 
software) causing 
selection of incor- 
rect SM Alert limits 

@ Pump function 
sw ON position still 
available 

    

CONSISTENT 9 
WITH PUMP > as @ Record temp of max H20 LOOP 
STATUS. SM affected H20 ICH FLOW in ALERT IN LIMIT loop affected fou: 
SET 1 (LOW:550) 
WHEN PUMP H20 LOOP 1(2) (L1) 
INACTIVE PUMP OUTT: @ H20 LOOP 1(2) 

degF BYP MODE - LT @ Man @ H20 LOOP 1(2) 
10 | Deactivate BYP MAN - 
pump of affected DECR (hold 1 
loop min) 

(L1) H20 LOOP ICH 
@ H20 LOOP 1(2) FLOW incr - 
PUMP - OFF - 

NO . yee 

ECLS/6.4/030 05/05/88 6-101 MAL/ALUGEN 
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ECLS 6.40 (Cont) 

ae 
  

  

      
        

@ Wait 5 min, 

compare with 
value in (BI 

(CRT) H20 LOOP 
1(2)PUMPOUTT [YESH 14 | Hoo Loop 
decr? 1(2) ICH FLOW 

INST FAILURE   

  

  ~ @ 
17] adjust to 
  

  

  
  

  

  

    

    
        

      

  

  

  
        

+ 
  

  

  

    

1(2) ICH FLOW 
XDCR SHIFT LOW       

  
  

  

    
  

      

Liz} ccrtyH20 YES a3 J ic eLow 
LOOP 1(2) ICH BYP VLV MIS- 
FLOW > 1000 POSITIONED OR 
Ibshr ? NOT HOLDING 

NO SET POSITION 

v 
15} H20 Loop G)   

  

16 Adjust H2O 
LOOP ICH FLOW 
  

  

    

        

  

        

          

  

                
    
  

  

      

        

H20 Loop 1: 
ECLSS SC11, 
MOM OF 1 

H20 Loop 2: 
ECLSS SC12, 
MDM OF2 

G) If problem 
recurs, reconfig to 
alternate H20 
LOOP, ECLS SSR-4 

@) ICH FLOW BYP 

  
  

decr H20 LOOP | 27 | (L1) 

ICH FLOW of SYH2OLOOP ici flow position 
sfececiooe jis] adstr2o ] | Man | [nen faut 
®@ H20 LOOP 1(2) BYP MAN - G) 

BYP MODE - (L1) DECR/INCR (8) manual 
@/H20 LOOP override adjust- 

MAN 1 BYP {until H20 LOOP ment may still be 

@ H20 LOOP 1(2) eye A 1(2) ICH FLOW | | available. /MCC 
BYP MAN -INCR “MAN ~950 lb/hr] fac possible FM 
(hold 10 sec) * H20 LOOP 1(2) Gs) 

BYP MAN - Possible next 
(CRT)H2OLOOP |NOQ{ 49 | INCR (hold 5 ‘ PLS. “MCC 
ICH FLOW deer? [1 Wait 5 min, sec) 

compare with If affected If BYP viv drive 
YES value loop pump sw control on both 

GPC at time of loops fatled, 

‘ (CRT) H2O0 LOOP fault annuciation, | lactivate both H20 
121] H20 LOOP 42) PuMP OUTT restore config loops 

1(2) ICH FLOW. incr (L1) 
XDCR SHIFT ves [No @ H20 LOOP 1(2) 

PUMP - GPC 

el 
22] Adjust H20 #23] BYP CNTLR 
LOOP ICH FLOW MTR DRIVE 

FAILURE. H20 
{L1) LOOP 1(2) ICH 
@/H20 LOOP 1(2) FLOW 

BYP MODE - INSUFFICIENT 
MAN 

@ 20 LOOP 1(2) ‘ 
BYP MAN - 
DECR (hold 10 24} Affected (3) Go) 
sec) Loop Pump sw YE T ~ 

position ON when |g 25 26 Inhibit SM 
fault was annun- @ Goto Alert limits on 

[a 73 | ciated ? RECONFIG TO H20 LOOP ICH 
1 18 ALT H20 LOOP, FIOW of affected 

NO ECLS SSR-4 loop 
q 

| 27] If affected s (9) SM 60 SM 
loop pump sw 28 | Deactivate TABLE MAINT 
GPC at time of affected loop 

fault annuciation, (1) If Loop 1: 
restore config © H20 LOOP 1(2) @ ITEM 1 

+0612742 (L1) PUMP - OFF Extt 
@ H20 LOOP 1(2) tf Loop 2: PUMP - GPC ITEM 1 

+0612722 
EXEC 

@ INH - ITEM 10 
EXEC 

ECLS/6 4/031 05/03/88 6-102 MAU/ALL/GEN 

  

   



396 

  

  

ECLS 

  

SM 
ALERT 

      
  

$88 THERMAL 
H20 | 

    
  

H20 LOOP 1(2) ICH 
OUTT < 35 degF 
H20 LOOP 1(2) CAB 
HX INT < 34 degF 
H20 LOOP 1(2) 
PUMP OUT T 
< 45 degF 
> 90 degF 

Nominal Config: 
Refer to 6.41 

  

6.4p H20 ICH OUT T 1(2) + 
CAB HX IN T 1(2) + 
PUMP OUT T 1(2) 44 

  

i | 
SM88 APU/ 
ENVIRON 
THERM 

  

      

  

H20 LOOP 1(2) 
ICH OUT T ‘+’ or 
‘U'?       

NO 

    
6 | (CRT) H20 
LOOP 1(2) CAB HX 
INT: 
  

  

  

  

    

  

  

  

yes 2 (CRT) 
Average FREON 
LOOP EVAP OUT T 
1,2 < 35 degF? 

3_] LOWFREON 
  

LOOP TEMP       

  

NO 

    
4 | H20 LOOP 
1(2) ICH OUT T 
SNSR INST 
FAILURE   

64f ia] 
  

  

| sts J inhibit sm 

    

Alert limits on 
H20 LOOP ICH 
OUT T of aff loop 
  

  

  

  

      

        

    

  

  

  

  

  
  

          

  

      

  

  
      

  

    

      

      

            

SM 60 SM TABLE 
LU MAINT 

‘ye If loop 1: 
* @ ITEM 1 

NORMAL «0612744 
EXEC 

If loop 2: 
@ ITEM1 

Zz} (CRT) H20 po 8t2224 
LOOP 1(2) PUMP E 
OUTT: g_} Class 3 

ALARM S/W @ INH -iTEM 10 
— EXEC . FAULT ORSNSR 

NORMAL TRANSIENT 

u 
19 | H20 Loop 

|p 1(2) PUMP OUT T 
‘HY SNSR FAILURE 

w! 10] Aff Loop Of 11.) pump out T 
Y Pump sw SNSR SHIFT LOW 

position - ON ? OR TEMP 
EXCURSION AT 

7 YES NON ACTIVATED 
* Loop 

[s 16 | 23 [29 | 
Vv par ee 

112] atfioop — [NOf' 13] pumPoutt ¥ von 
Pump sw SNSR SHIFT HIGH lia} inhibit SM 
position - ON ? OR TEMP Alert limits on 

— EXCURSION AT H20 LOOP PUMP 
YES NONACTIVATED OUT T of affected 

LOOP loop 

SM 60 SM TABLE 
MAINT 

If loop 1: 
@ ITEM 1 

0612640 
EXEC 

If loop 2: 
@iTEM1 
0612740 
EXEC 

@ INH -ITEM 10 
EXEC 

ECLS/6.4/032 05/02/88 6-103 MAUALUGEN 
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ECLS 6.4p (Cont) 

  

  

  

    

  

      

    

  

  

  

  
  

      

  

  

  

  

          

      

  

  

    

              

  

      

  

  

  

        
          

  

  

    

      

  

      

      

  

las ticrtyH20 © [NOB 16] H20L00P 17 | /H120 flow 
LOOP 1(2) PUMP ” 94(2) PUMP OUT T (L1) 
OUTP'L’ INST FAILURE @/H20 LOOP 1(2) 

and BYP MODE - 
ACCUM QTY''L' MAN 

and @ H20 LOOP 1(2) 
PUMP APL’? 14 | BYP MAN - 

INCR (until H2O 
YES LOOP 1(2) ICH 
G) FLOW approx 

os] 550 Ib/hr) 
18 | H20 LOOP 
V2syPcnTin fp 6.41 [29] (cRT)H20 LOOP {YESH 19} ICH H20 
FAILED OR CNTLR 1(2) PUMP OUT T FLOW WAS 
PWRLOST > 50 degF after EXCESSIVE 

10 min? 

NO 

y 

120 | H20 Loop 21] Adjust ick 
1(2) PUMP OUT T H20 flow 
SNSR SHIFT 

s.1b[3 | @ H20 LOOP 1(2) 
BYP MAN - 

| INCR/DECR 
5 ® Adjust ICH H20 

22 | ¥H20 flow 23 | Adjust ICH flow to main- 
(L1) . _ flow tain H20 LOOP 
e@/H20 LOOP 1(2) 1(2) PUMP OUT 

BYP MODE - @ H20 LOOP 1(2) T 55-65 degF 
MAN BYP MAN - 

@ H20 LOOP 1(2) DECR {until 
BYP MAN - H20 LOOP 1(2) 
DECR (hold 1 ICH flow ~950 
min) lb/nr] 

(CRT)HZO LOOP Ve 

LeU OTT BE eaooen < 90 deof after - 
5 min? 9 LY SET FOR HEAT 14) 25 | Adjust ICH 

LOAD PB) H20 flow (if reqd) 
NO 

@ H20 LOOP 1(2) 
BYP MAN - 

6.2k.!| 22 | INCR/DECR 
@ Adjust ICH H20 

¥ flow to main- 
tain H20 LOOP 

126} H20L00p — | YESL 27 | Average NO | 28 | Reconfig to 1(2) PUMP OUT 
ICH OUT T > 65 " | FREON LOOP “T alt H20 loop 155-65 degF 
degf ? EVAP OUTT > 60 

degF ? (L1) 
NO @ H20 LOOP 2(1) 

YES PUMP -ON 
SI 5 y @ H20 LOOP 1(2) 

H20 LOOP PUMP - OFF 
1(2) PUMP OUT T 30 | if current © H20 LOOP 2(1) 
SNSR SHIFT value of FREON Bran oe ° 

LOOP EVAP OUTT 
cannot be attrib- @ H20 LOOP 2(1) 
uted to FCL BYPMAN- 

14 | config, go to DECRANCR until 
6.4 H20 LOOP 2(1) 

ICH flow ~950 
Ib/hr 

@ ¥ MCC about 
reset cb 
LOOP 1: 
(L4) ¢cb AC3@A H20 
CNTLR1 
LOOP 2: 
(L4) cb ACIPA H20 
CNTLR 2 

G) Small xder shift 
low combined with 
low heat load on 
loop may lead to 
same conclusion. 
Heat load/ flowrate 
analysis reqd to 
identify exact cause. 
¥MCC 

  

      

ECLS/6.4/033 05/12/88 6-104 
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ECLS 

  

  

6.4p (Cont) 

  

  

  

        

  

  

  

    

  

          

    

  

      
    

      

    

  

  

  

      

  

    
  

  

            

        

        

  

G@) MCC about 
reset cb (pni L4) 
LOOP 1: 

  

: cb AC3BA H20 
11 att loon: 132} H20L00P [YES 33 | cH CNTR 

2(1) PUMP OUTT | ~ [PERFORMANCE : 
LooP2 < 90 degf after DEGRADATION f [COR PAH20 
LOOP 1 10 min? WiTH ONE H20 

SM 66 6 NO @) YMCC for 
ENVIRONMENT ’ q further pwrdn reqd 

and water loop nee ae NOE 34 | 420 LOOP ‘ flowrate manage- 
an ' "91(2) CAB HX INT a5] ICH ment 

YES SSR OR INST { PERFORMANCE 36. Complete 
FAILU DEGRADATION reconfig 

q @ @ GotoECLs, 

ssr-a[5] 
37] cagintemP [3a] inhibit sm + @ 
CNTL SIG CONDI- "T Alert limits on 
TIONER FAILURE H20 LOOP CAB @ Go to Priority 

HX IN T of aff OF 
loop. ora Pwrdn Groups 

AandB, and 
ECLS SSR-6 

$M 60 sm TABLE c ASIN equir 

1f LOOP 1: 
@iTEM 1 

-0612663 
EXEC 

If LOOP 2: 
@ ITEM 1 

- +0612665 
EXEC 

@ INH - ITEM 10 
EXEC 

ECLS/6.4/032* 05/03/88 6-105 MAL/ALL/GEN 
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ECLS 

ell 
  

  

      

H20L00e Hep 
BFS SM SYS 
SUMM 2 

Light on if: 

20 PUMP P 1(2) H20 PUMP P 1(2): < 19.5(45) psia 
> 79.5(81) psia 

  

      

  

      

  

  

      

  

2_| CWEAILURE 
  

  

  

  

6.4q H20 PUMP OUT P 1(2) ++ (BFS) | 

  

  
  

  

  

  

  
      

  

    

  

        

          

    
  

      

  

  

      

  

      

        

    

      

    

    

      

  

  

      

  

      

            
  

        
    

      

  

G) Meter on pni 
O71 is alternate 
readout source 

@) if both loops 
are failed: 
(L1) 
H20 PUMP 1,2 - OFF 
Go to PWRDN, LOSS 

  

NORMAL OR TRANSIENT (ore PKT) PS 
BACKUP CAW 

ALARM 

‘L G) Possible next 
PLS. /MCC 

13 | INST FAILURE a| 
| “4! ™ ®@ Go to RECON- G) /MCC fo 

SM2 Pia G) oor eis verification ’ 

‘4 SSR-4 
t > 5 | is affected 5 G) For GN2 leak 

Light on if: loop the active from accum 0 
H20 LOOP P 1(2) y loop ? NOU | xocrsnier | | mactive loop, PUMP 
PUMP OUTP i te FCL/H20 cabin press < 19.5(45) psia YES INTERLOOP LEAK p > 79.5(81) psia G) 

q ‘ Ops of both 
H20 loops is reqd to Nominal Config: 7 ls affected 8 | prevent pump Refer to 6.41 loop the active cavitation in the loop ? BFS SM SYS leaking loop 

, SUMM 1 , 

NO YES @) G) roop 2 pumpis 
CABINHXOUTT Ives activated anytime 

the sw is placed in 
[14 increasing ? aay ° LOOP GPC when BFS has 

RESTRICT control of the - ESTRICTION payload buses 

loo ’ 
10} XDCR SHIFT lint 
OR FCL/H20 PT @ Go to RECON- 
INTERLOOP LEAK FIG TO ALT H20 

LOOP, ECLS 
SSR-4 

y 

12 | 

e/ status of alt 

a loo 
H20 PUMP P 2(1) NO 13 | 11a} Loop H20 
> 26 psia? oR GN2 LEAK OR 

YE BFS SM SYS PUMP OUT P 

5 SUMM 1 XDCR SHIFT 

CABIN HX OUT T 
increasing ? 

\° 

—r ® 
15 } H20 LOOP 16 j H20 PUMP 
TO H20 LOOP OUT P 1(2) XDCR 
LEAK SHIFT 

17} Activate alt 
loop 

(L1) 
® H20 LOOP 

2(1) PUMP - ON 

FOISIR AMAA ANG /177RR 6-106 MAI /ALI/GEN 
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ECLS 

@ 

6.4q (Cont) 

Q® 
  

18 | 's affected NO 19] possiate 
  

loop the active 

    loop ? 
  

YES 

y     
0 status of alt 

  

  

FAILURES: 
XOCR INST, OR 
BYP CNTLR, OR 
LOSS OF PWR TO 
CNTLR, OR LOOP 
LEAK HAS 
DEPLETED 
ACCUM     

  

  
  

    
  

      
    

  
  

    

      

      
        

    
  
  

    

    
  

      

  

28} puMP 

  

  
  

  

                EXEC 
@ ITEM 11 + 45 EXEC   EXEC 

loop G) 

CRT) H20 PUMP P | ( ‘ ) 20 PUMP. IWeSt 21 | 20 LooP To 22 | Activate alt 
( psia? H20 LOOP LEAK loop 

NO (Lt) 

' @ H20 LOOP 2(1) 
I PUMP -ON 

BFS SM SYS 
SUMM 1 @) 

q 
CABIN HX OUTT NOJ 24{ xocr 25 | Newly activated oop 1s: 
incr " TINST FAILURE LOOP 1 LOOP 2 

YES OR BYPCNTLR (R13U) (R13U) 
FAILURE OR @ Change LOOP 1 ® Change LOOP 2 
LOSS OF PUMP OUT P PUMP OUT P 
CNTLR PWR (param 105) (param 115) 

G) lower CAV lower CAV 
1 limit to 1.50 limit to 1.50 

26 | PUMP ' vdc (45 psia) vde (45 psia) 

etnas p22] When SM available, | When SM available, 
® Goto DEPLETED ACCUM RECONFIG reconfig B/U clw reconfig B/U c/w 

TO ALT H20 $M 60 SM TABLE $M 60 SM TABLE 
LOOP, ECLS 
SSR-4 © ITEM 1 +0612600 | @ ITEM! +0612700 

@ ITEM 11 + 45 EXEC     

  

  

        

  

  

  

        

  

      

  

  

  

              

G) Possible next 
PLS. /MCC 

G) “MCC for 
verification 

G) Loop 2 pump its 
activated anytime 
sw is placed in GPC 
when BFS has 
control of payload 
buses 

      

DEGRADATION OR 
LOOP LEAK 

29 | Y alternate LOOP 1 sump 

LOOP 2 () 

@ H20 LOOP 
PUMP 1 - A(B) 

H20 LOOP 1 PUMP {YESH 39 | prostem 
OUT P normal ? ONLY IN PUMP 

B(A NO (A) 

v 

31] ‘4 PROBLEM IN 
© Go to RECON- BOTH PUMPS OR 

FIG TO ALTH20 SYSTEM LEAK 
LOOP, ECLS 
SSR-4 

ECLS‘6 4/035 =: 05/03/88 6-107 MAL/ALL/GEN 
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ECLS 6.5 SPLY H20 

  

SM 
ALERT       

  

  

  

$66 H20 

      

If: 
TK Aqty < 25% 
TK B(C,D) qty 
< TMBU limit 

WASTE H20 TK1 
qty < TMBU 
limit 

H20 SPLY PRESS 
> 40.0 psia or 
< 10.0 psia 

  

i 
H20 TK QTY LOW AND DECR 

If only one of TKC or D, go to MAL, ECLS, 6.56 f_|> > 
\f PL8D open, FLASH EVAP CNTLR PRI A, B - OFF 
H20 TK N2 ISOL viv (two) - CL (pnt 10W) 
If only TKA, go to MAL, ECLS, 6.5a >> 

NOTE 

Expect audible vent and SM 66 H20 alert for 
WASTE H20 PRESS ¥ when performing the 
next step 

5. SPLY H20 GN2 TK VENT viv - VENT (ML26C) 
¥SPLY H20 GN2 TKA SPLY viv - OP 

6. When WASTE PRESS ~ 0 Q) 
psig (1-2 min): G) 
Goto MAL,ECLS, 6.5a for TKB 

72! 

P
Y
w
N
>
 

6.5a [52] for TK C,D 
6.5a for WASTE 
  

  

    

      

      

  

  

  

  

    
  

      

  
    
      

@ TK C Qty Xder 
used to sense for 
leaks in Tks C,D. 
TK Daty limit 
nominally OSL 

@) H20 TK empty 
when < 5% 

G) Time varies 
with H20 TK N2 
ullage 

@) 
TKB/C CHECK 
VLV FAILURE 

  

      

    
  

H20 FREE IN CAB 
eee yes: 
L86B: 1. CABFAN (two) - OFF : a 

cb MINA SPLY H20 2. IMU FAN (three) - OFF (Come! Config: TKA INLET - cl SPLY H20 
TKB OUTLET - cl 

TKA OUTLET-CL cb MNA H20 LINE CAUTION (tb-CL) 
HTRA- op(cl) 

TKB,C INLET, co ASE Do not operate IMUs without OUTLET-OP 
VLV/NOZ HTR - cl IMU FANs for more than 30 min (tb-OP) 

cb MNB SPLY H20 Roel 
TKB INLET - cl 3. FLT CNTLR PWR (three) - OFF DUMP ISOL VLV - 
Bun NOL ci 4. cb DDU (six) - op OP (tb-OP) 
B SPLY ROL WAV - 5. Minimize CRT use: DUMP VLV-CL 
dl if CRT currently ON, turn OFF within (tb-bp)* 

cb MNB H20 LINE 30 min. Otherwise, allow 3 min OFF DUMP VLV ENA/ 
HTRB- opict) prior to each 1 min ON (Max ON = 1 hr) GALLEY SOLS MLV 

cb MNC SPLY H20 6. Minimize Itg OP (tb-OP) . 
TKA OUTLET - cl 7. Goto FREE FLUID DISPOSAL (IFM) 8 SPLY ISOL VLV - TKC INLET - cl to remove free water OP (tb-OP) DUMP ViviNoZ (ML31© 

XOVR VLV-cl WASTE H20 
cue | 420 SPLY PRESS HIGH SM 69 FUEL CELLS “CLttb'bp) (ML86B:8) TK VLV~OP cb MNA WASTE SM 66 ENVIRONMENT (tb-OP) 
H20 f multiple FC H20 LN T and FC H20 VLTT DUMP ISOL VLV 
TK1VLV-c} converging or within 5 degF of each other: OP (tb-OP) ° ‘H20 1. /SPLY H20 TKA,TKB,TKC INLET (three) - OP (tb-OP) DUMP VLV -CL 
DUMP iSOL - cl If H2O SUPPLY QTY B = 95: (tb-bp)* 

b NENT IsoL 2. SPLY H2O XOVR - OP (tb-OP) DUMP VLV ENA/ 
VLV-cl If H2O SUPPLY PRESS decr or <40 >> NOZHTR - OFF 

VAC VENT NOZ cb MNB WASTE 
H20 If H2O SUPPLY PRESS not decr or 2 40: HTR-ON 
TK1 DRAIN - op 3. RAD CNTLROUT TEMP - HI ISOLVLVCNTL - 

cb MNB 4, When EVAP OUT T ~50 then, ISOL VLV BUS VAC VENT NOZ FLASH EVAP CNTLR PRIB - ON (pniO1) SEL-MNA 
ua 5. Goto MAL, ECLS, 6.5d >> SPLY H20 TKD 

If H2O SUPPLY QTY B < 95: INLET - OP 
Wen ISOL 6. GotoMAL, ECLS6.5d >> (tb-OP) 

cb MINA SPLY if multiple FCH20 LN T and FCH20 VLVT OUTLET - OP 
H20 TKD OUTLET - not converging or within 5 degF of each other: (tb-OP) 

cl 7, Goto MAL, ECLS, 6.5d *Talkback will be 
“20 TKD INLET 1.4| bp when DUMP " : VLV ENA/NOZ (O16 D) > H20 SPLY PRESS LOW HTR - OFF 
cb MNC H20 ALT If H2O SUPPLY QTY A < 5: 
(ML DEC) 1. SPLY H20 TKA INLET - CL (tb-CL) 
SPLY H20 GN2 2. H2OHTR- OFF (GALLEY) 

TKA SPLY viv-OP 3. H20 TK N2ISOL VLV (two) - CL (pni MO10W) 
SPLY H20 GN2 4. SPLY H20 GALLEY SPLY_VLV - CL (tb-CL) 
TK VENT viv - PRESS 5. GotoMAL, ECLS,6.5a L_]>> 

(R12L) if H20 SUPPLY QTY A > 5: 
SPLY H20 If H2O SUPPLY QTY A decr: 
TKA INLET - OP 6. Goto6.5 H20 TK QTY LOW AND DECR >> 
(tb-OP) If H2O SUPPLY QTY A not decr: 

(Cont in notes 7. Goto MAL, ECLS, 6.5d 
column) 

ECLS/6.5/001 12/09/88 MAL/ALL/GEN 4 
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ECLS 

Ye 
-——| CAUTION i 

  

    ae 

Failure to turn off 
water htrs may 
cause hot water 
tk to rupture 
  

‘ 
  

rea LLEY) 

  

      

  

  

6.5a H20 TK QTY + 
H20 FREE IN CAB 

  

  

  

      
    

  

  

      

  

    

      

  

    

  

  

  

            

  

      

  

            

  

  

  

                

        

  

  

        

G) Time varies 
with H20 TK qty 

  

@ H20 

HEATERS - OFF 
(R12L) 
@ SPLY H20 
GALLEY SPLY 
VLV -CL 
(tb-CL) 

SM 66 
ENVIRONMENT 

@ Log: H2O0 
SUPPLY AQTY 
and H20 

SUPPLY PRESS 
@ Wait 4-5 min 

TK Aaqty: 

Incr 2] LEAK iN GAL- 3 | ifH20 des- 
LEY SPLY LINE penser shows no 

Unchanged DOWNSTREAM leakage and pot- 
OF GALLEY SPLY able H20 reqd 

Decr VLV 

@ Perform 
WATER, WA- 

‘ TER DISPENSER’ 
SPLYTKA 

|_a | CONNECTION 
(R121) (IFM) 
@ SPLY H20 TKA 

INLET - CL ¥ 
(tb-CL) 

@ Wait 4-5 min | s | 
(MO 10W) 

TK Aaqty still NO| ¢ | z| @ H20 TK N2 {SOL 
decr ? " | (MD23R)} SM 66 SYS 1, SYS 2 viv 

@ Open middeck (two) - OP YES ont and discon- ENVIRONMENT 

G) nect lower (FC) 
q QD on miro- H20 SUPPLY 

bial filter PRESS s: . 
@ Report fr 

(ML26C) HOD ifany Unchanged or 9 | FUELCELL 
© SPLY H20 GN2 rthany incr H20 LINE LEAK 

TKA SPLY viv - 

ct 
© SPLY H20 GN2 Decr 

TK VENT viv - 28 
VENT . 

@ Wait 2-5 min v 

TK Aaqty still NOT 10 | TK ALEAK 111] LEAK 424 
decr ? BETWEEN TKA (MO10W) 

INLET VLV AND @ H20 TK N2ISOL 
YES GALLEY SPLY VLV SYS 1, SYS 2 viv 

14 (two) - OP 

@ For potable 
20, perform 
WATER, WA- 
TER DISPENSER/ 
SPLY TK ACON- 
NECTION (FM) 

ECLS/6 5,002 =—-01/2.4/89 6-109 MAL/ALU/GEN 5 
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ECLS 6.5a (Cont) 

. @) TK Amay be 
assumed full when 
TK B begins to fill 

AZ}SPLYH20 | vec fia] 
QtyA'Y.L, 4,4", (R12L) 
or erratic ? @ SPLY H20 

GALLEY SPLY 
NO VLV -OP 

Q) (tb-OP) 
q q 

115] Doesdecr [NOP 16] xocr (Mo10W) Ele] 
stop at 60-70% ? "fT FAILURE @ H20 TK N2 ISOL 

SYS 1, SYS 2 viv 

YES (two) - OP 

y ‘ { 

fiz] TKA 19} Consult MCC 20] 
BELLOWS LEAK (ML26C) for possible H20 @ Perform 

@ SPLY H20 GN2 TK A Water Dump WATER, 
¥ TKA SPLY viv - FREE FLUID 

oP DISPOSAL (IFM) 
21] © SPLY H20 GN2 
(R12L) TK VENT 
@ SPLY H20 viv - PRESS 

GALLEY SPLY 
VLV - OP (tb-OP) (MO10W) ECLS 

© H20 TK N2ISOL SSR-5 
(MO10W) SYS 1, SYS 2 viv FES RESTART 
@ H20 TK N2ISOL (two) - OP (on PRI B) 

SYS 1, SYS 2 viv 
(two) - OP (R121) 

@ SPLY H20 TKA 
INLET - OP 
(tb-OP) 

@ SPLY H20 
GALLEY SPLY 
VLV - OP (tb-OP) 

ECLS/6.5/003 05/03/88 6-110 MAL/ALL/GEN 
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ECLS 6.5a (Cont) 

2 56 SPLY H20 

ENVIRONMENT TK BLEAK 

H20 SUPPLY 
PRESS: cal A \ 

4 Dump tk, 
———————— 

Unchanged (R12L) reconfig 
© SPLY H20 TKA 

Incr >| 2 | INLET -CL (Mo10W) 
Decr (tb-CL) @ H20 TK N2 ISOL 

SYS 1, SYS 2 viv 
(two) - CL 

SM 66 
ENVIRONMENT (ML26C) 

@ SPLY H20 GN2 
@ Log: H20 TK VENT viv - 
SUPPLY B qty VENT 

@ Wait 4-5 min 
(R121) 

TK B qty: © SPLY H20 TKB 
OUTLET -OP 

Unchanged or ({tb-OP) 
Decr 

@ Perform 

y. Incr SUPPLY WATER 
26.) FUEL CELL DUMP 
H20 LINE LEAK (ORB OPS, ECLS) 

(R12L) 
127} STATIC H20 @ SPLY H20 TKB 
TK AQTY XDCR OUTLET -CL 

(tb-CL) 

a (ML26C) 
vy @ SPLY H20 GN2 

TK VENT viv - 
(Mo80R) (Rt2L) (Ri2L) PRESS 
© Open Middeck e SPLY H20 © SPLY H20 TKA (mo10W) 

pn and inspect GALLEY SPLY INLET -OP © H20 TKN2ISOL 
for free H20 VLV - OP (tb-OP) (tb-OP) SYS 1, SYS 2 viv 

© Report any free @ SPLY H20 (two) - op 
H20 (MO10W) GALLEY SPLY 

© H20 TK N2ISOL VLV - OP (tb-OP) 
SYS 1, SYS 2 viv | 
(two) - OP 

1 31] 
®@ Perform 
WATER, 
FREE FLUID 
DISPOSAL (1FM) 

ECLS 
SSR-5 

FES RESTART 
(on PRIB)   

  

ECLS/6.5/004 12/01/88 6-111 MAL/ALL/GEN 5 

  

 



  

  

  

      

    

  

  

  

          

  
        

    
  

      

ECLS 6.5a (Cont) 

| 1.1 : 

32] tk atystill [NO 33] 

decr? PT mi26¢) 
© SPLY H20 GN2 

ves TK VENT viv - 

PRESS 

[34 | 
(R12L) 

(R12t) SPLY H20 TKB 
@ INLET-CL @ SPLYH20 INLET. 

VVC @ OUTLET-CL 
(tb-CL) (tb-CL) 

TK B qty still NO 35 | LEAK morow) N2ISOL 

decr? EXTERNAL TO B20 TK N2 I5( 

CABIN IN SPLY . viv 

YES H20 DUMP LINE (two) - OP 

x SM 66 
39 ENVIRONMENT 

@ SPLY H20 TKB 
@ WASTE PRESS 

  

  

        

  

  

    
    
  

    
      

  

  

    
  

                        

  

  

          

  

    

      

        

      

OUTLET -CL 
(tb-CL) > 9 psig 

YES TK B qty still NO] 37 | Leak TK B qty decr ? 
decr ? EXTERNAL TO NO 

CABIN IN FES A 
YES SPLY LINE 

[ 35 (R12L) 
@ SPLY H20 TKB 

vy v INLET - OP 
(tb-OP) 

39 
(ML26C) TKBatydecr? |NO[ ao] 
@ SPLY H20 GN2 (R121) 

TK VENT viv - vES @ SPLY H20 
PRESS 5 DUMP ISOL 

VLV -CL (worow) tnense | | toy @ H20 TK N2 [SOL INLET LINE © SPLY H20 
SYS 1, SYS 2 viv TKB OUTLET - 
(two) - OP OP (tb-OP) 

TK B qty decr ? 

42 | NO | YES 
ECLS SPLY H20 TKB 

_ §5R-5 @ INLET-CL q 
FES RESTART (tb-CL) 49 

(on PRIB) @ OUTLET - OP 
1 {tb-OP) v 

43] Doesdecr [NQF aa] xocr (MO 10W) INTERNAL TO stop at 60-70% ? FAILURE @ H20 TK N2ISOL 
; CABIN IN H20 

SYS 1, SYS 2 viv DUMP LINE 
YES (two) - CL 

(ML26C) 
46 | [47] ® SPLY H20 GN2 q 

TK VENT viv - 

VENT 31 

ECLS/6.5005 05/03/88 6-112 MAL/ALL/GEN 
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ECLS 6.5a (Cont) 

  

  

  
  

  

    
  

  

  

  

      

  

    

  

      

  

  

  

      

  

  

  

      

    

      

  
  
  

          

G) FES PRIA SPLY 

    

line and H20 Dump 
line lost 

14g] spLYH20TK | [47] G) use rk ait 8 BELLOWS LEAK (R12L) TKBempty | 
@ SPLY H20 TKB 

¥ hop). oP G) FES PriB and B 
4g | ALY line lost 
(ML26C) (ML26C) 

@ SPLY H20 GN2 @ SPLY H20 GN2 
"TK VENT viv- TK VENT viv - 

PRESS PRESS 

(R121) (MO10W) 
© SPLY H20 TKB @ H20 TK N2 ISOL 

INLET -CL SYS 1, 5YS 2 viv 

(tb-CL) (two) - OP 

ECLS 
SSR-5 

FES RESTART 
(on PRI B) 

[20] [2] 45] 
@ 

|a9 | LEAK | so] st | 
INTERNAL TO © | (R121) ® Perform 
CABIN IN FES A ® SPLY H20 TKB WATER, 
SPLY LINE OUTLET -CL FREE FLUID 

(tb-CL) DISPOSAL (IFM) 
© SPLY H20 
DUMP ISOL 
VLV-OP 
(tb-OP) 

1.1 ECLS 

SSR-5 
G) FES RESTART 

is2} tkCDatys [|NOls3 | (on PRIB) 
still decr ? - 

SM 66 
YES ENVIRONMENT 

() @ Log H20 

isa} LEAK SUPPLY B(A) qty 
EXTERNAL TO 
CABIN IN FES B 
SUPPLY LINE 

ECL/6.5/006 05/03/88 6-113 MAUALL/GEN 
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ECLS 

L@ 

6.5a (Cont) 

  

55 | Isolate leak 
  

56 | isolate TKs 

C.D 
  

  

          

  
      

(R12L) 
@ SPLYH208 

SPLY ISOL (R121) 
VLV-CL SPLY H20 TKC 
(tb-CL) @ INLET-CL 

® SPLY H20 (tb-CL) 
XOVR VLV - OP @ OUTLET-CL 
(tb-OP) (tb-CL) 

(ML26C) (ML31C) 
@ SPLY H20 GN2 SPLY H20 TKD 

TK VENT @ INLET -CL 
viv - PRESS (tb-CL) 

@ OUTLET -CL 
(MO10W) (tb-CL) 
@ H20 TK N2!1SOL 

SYS 1,SY§ 2 viv (ML26C) 
(two) - OP @ SPLY H20 GN2 

TK VENT 
viv - PRESS 

(MO10W) 
ECLS @® H20 TK N2ISOL 
SSR-5 SYS 1,SYS 2 viv 

FES RESTART (two) - OP 
(on PRI A) 

    
571 

SM 66 
ENVIRONMENT 

  

      

@ WASTE 
PRESS > S psig 
  

TK C qty decr ? 

  

TK D qty decr ? 

  

TK B(A) qty decr ?       

NO 

  y   

58 | Isolate leak   

        

(RI2L) 

SPLY H20 
@ TKC OUTLET - 

OP (tb-OP) 
@ BSPLY ISOL 

VLV- CL (tb-CL) 

TK C qty decr ? Ye 59 | LEAK 

INTERNAL TO 
NO CABIN TK C,D 

OUTLET LINE         

© AIL SPLY H20 
available to FES PR! 
A and SEC Cntirs 

G) SPLY H20 TK 
C.D FES Pri B, and 
SPLY B line lost 

  

ECLS/6.5/007 05/03/88 6-114 MAL/ALUGEN 
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ECLS 6.5a (Cont) 

[s7] . 

    

      

  
  

    

     

  

  

  

  

  

  

[63] 

  

  

    
  

  

    
  

    

  
  

    

  
  

  

    

  

  

  
      

    

  

  

  

      

        

  

  

  

        

    

    

  
  

      

©) an SPLY H20 
available to FES PRI 
Aand SEC Cntlrs 

  

60} UNISOLABLE 61] UNISOLABLE UNISOLABLE 
TK CLEAK TK D LEAK LEAK IN TKC,D (R121) 

INLET LINE SPLY H20 TKC 
@ OUTLET-CL 

¥ (tb-CL) 
@ INLET -OP 

64] (tb-OP) 
(MO10W) (MO10W) 
@ H20 TK N2ISOL @ H20 TK N2 ISOL (ML31C) 

SYS 1, SYS 2 viv SYS 1, SYS 2 viv SPLY H20 TKD 

(two) - CL (two) - CL @ INLET-OP 

(tb-OP) 
(ML26C) (ML26C) 
@ SPLY H2O0 GN2 © SPLY H20 GN2 

TK VENT viv - TK VENT viv - 

58 VENT VENT 66] 

®@ Perform 

\ q ENVIRONMENT WATER, 
[67] LEAK 68] Dump DISPOSAL (FM) 
INTERNAL TO affected tk ° waste PRESS 
CABIN IN FES B < 1.0 psig 
SUPPLY LINE @ Perform ECLS, (ML26C) 

SUPPLY H20 © SPLY H20 GN2 
OUMP TK VENT viv- ECLS 
(ORB OPS) PRESS SSR-5 

(6) FES RESTART 
v 1 (L1) (PRIA) 

@ H20 ALT 
(R12L) 70 | PRESS -OP 
© SPLY H20 TKC (ML26C) 

INLET -OP @ SPLY H20 GN2 (R12L) 
(tb-OP) TK VENT viv - @ SPLY H20 TKC 

@ SPLY H20 PRESS OUTLET - OP 
XOVR VLV - OP (tb-OP) 
(tb-OP) (MO10W) @ SPLY H20 

@ H20 TK N2ISOL XOVR VLV - OP 
(ML31C) SYS 1, SYS 2 viv (tb-OP) 
SPLY H20 TKD (two) - OP 
@ INLET -OP (ML31C) 

(tb-OP) @ SPLY H20 TKD 
@ OUTLET -OP OUTLET -OP 

(tb-OP) 

Vv 

71.1 H2O clean 
@ Perform 

_ WATER, 
FREE FLUID 
DISPOSAL (IFM) 

ECLS 
SSR-5 

FES RESTART 
(PRIA) 

ECLS/6.5/008 05/03/88 6-115 MAL/ALL/GEN 
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ECLS 6.5a (Cont) 

« G) Use TK A if 
. TK B empty 

G) / MCC for WCS 
and Hum Sep 

172 | Waste TK 1 INO gt 7 Terminate management 
qty still decr ? . EMU drain or 

commode use 
\" 

(ML31C) 75 [isolate ! 
@ WASTE H20 (ML31C) 
DUMP ISOL ® WASTE H20 
VLV - CL (tb-CL) - TKIVLV-CL 

NO 
Waste TK 1 qt 26} LEAK (ML26C) 
stilldecr? EXTERNAL TO © SPLY H20 GN2 

CABIN IN WASTE TK VENT viv - 
YES H20 DUMP LINE PRESS 

(MO10W) 
@ H20 TK N2ISOL 

SYS 1,SYS 2 viv 

77 | (two)- OP 
(ML26C) 
@ SPLY H20 GN2 SM 66 

TK VENT viv - ENVIRONMENT 
PRESS 

@ H20 SUPPLY 
(MO10W) PRESS > 18.0 
@ H20 TK N2 {SOL psia 

SYS 1, SYS 2 viv 

(two) - OP Waste TK 1 qty O 
decr? (ML31C) 

@ WASTE H20 
YES DUMP ISOL 

VLV - CL (tb-CL) 
v NO A ® WASTE H20 

[79] Doesdecr | Sf s0| xocr 181] UNISOLABLE TK1 VLV-OP 
stop at 50-70% ? FAILURE WASTE TK LEAK 

Waste TK 1 qty 
YES still decr ? 

v Vv YES NO 

182] WASTE TK 1 [33 | [ea] @ 
BELLOWS LEAK (ML26C) (MO10W) as] LEAK 

J |e SPLYH20 GN2 @ H20 TK N2 {SOL INTERNAL TO 
TK VENT viv - SYS 1,SYS 2 viv 

PRESS (two) - CL CABIN IN 
WASTE H20 

(ML31¢ (ML26C) DUMP LINE 
@ WASTE H20 @ SPLY H20 GN2 

_ BUMP ISOL TK VENT viv - 
VLV -OP PRESS 
(tb-OP) 

®@ Perform WASTE 

WATER DUMP (ML31C) 
(ORB OPS, ECLS) @ WASTE H20 

84 | TK1VUV-CL 
(ML31C) 

i G) ® WASTE H20 
TKI VLV-CL 

la7|H20cleanuo | | (tb-ct) 
® Perform I 

WATER, (ML26C) LEAK IN WASTE 
FREE FLUID © SPLY H20 GN2 H20 TK1 INLET 

J PRESS | 

ECLS_ 
SSR-5 

FES RESTART 

ECLS/6.5/009 12/29/88 6-116 MAUALUGEN S 
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ECLS 6.55 H2O0 TK QTY C(D) ++ 

SM... 1.1 . 
ALERT 

y 

seeu20 | Lp Lk cov oty 
SM 66 
ENVIRONMENT 

If: 
TKCQTY < 45 H20 SUPPLY QTY 2] (crT)IsH20 
or > 99% C(D) + SUPPLY QTYC = 

- TKD qty QTYD? 
< OSL or H20 SUPPLY QTY 
> OSH C(D) + NO 

Nominal Config: 
Refer to 6.5 

  

  @) v 
  

            © 
  

  

    

        

q 

| 3 | (crt) H20 INQ} 4 _| xoce sHirt 
SUPPLY QTY TK OR FAILURE 
C(D) stable at or 
decreasing to 
60-70 ? 

ves 5 | If TKCXDCRis shifted or failed then 
set FDA for TKD Qty 

QQ 
@ ITEM 1 +06205 48 EXEC 

| 6_| TK C(D) © ITEM 10 EXEC 
BELLOWS LEAK © ITEM1 +06 20544 EXEC 
OR XDCR SHIFT © ITEM 2 +45 EXEC 
OR FAILURE @ ITEM3 +95 EXEC 

© ITEM 9 EXEC     

  
  

  
  

      

    
      

  

          

G) Supply H20 
TKC,TKD qty will 
normally be equal 
because of qty 
equalization with 
both outlets and 
inlets open on both 
tks and Xover viv 
closed 

G) With bellow 
leak failure, Tk is 
lost. H20 in tk may 
contain GN2 gas. 
H20 from affected 
tk should not be 
used in FES 

G) Neutral point 
of bellows is 60- 
70%. Xdcr shift into 
this range can only 
be determined by 
MCC. If MCC is not 
available assume 
failure is a bellows 
ea 

G) Normal config 
requires only one of 
TKC or TKD to have 
qty monitoring. If 
TKC qty lost, TKD 
must have qty 
monitoring 
established 

G) Crew may opt 
to have MCC make 
SW limit changes 

  

via TMBU 

q 

Lz] wasfailure |NQ| 8 | Isolate TKD 
in TKC? 

(ML31C) 
YES SPLY H20 TKD 

@ INLET-CL 

(tb-CL) 
@ OUTLET -CL 

(tb-CL) 

’ O® 
9 | tsolate affected TK. Inhibit TKC limits 
and reset TKD limits 

(R12L) 

SPLY H20 TKC 
@ INLET - CL (tb-CL) 

@ OUTLET - CL (tb-CL) 

SM 60 SM TABLE MAINT 

@ ITEM 1 +06205 48 EXEC 
@ ITEM 10 EXEC 

@ ITEM 1 +06205 44 EXEC 
@ ITEM 2 +45 EXEC 
@ ITEM 3 +95 EXEC 
@ ITEM9 EXEC 

ECLS/6.5/010 12/09/88 6-117 MAL/ALL/GEN 4 
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ECLS 6.5b (Cont) 

  

  

  

    

        

  

SUPPLY QTY B 
incr ?   

wo ficat)isH20 [YES 43 | 
SUPPLY QTY B @ Perform 

295? SUPPLY WATER 
DUMP (ORB 

NO OPS, ECLS) 
Vv @ Dump to 

| V tor amount shown 
Tolockage on Consumable 

g Curves (CAP) 

(R12L) 
@ SPLY H20 
XOVR-OP 
(tb-OP) 

(CRT) Did H20.—[YES#13. | BLOCKAGE   

  
NO 

  

  AT TK BINLET     

  

y 

114] TKB 
BELLOWS LEAK       

    
15 | Reconfig   
(R12L) 
@ SPLY H20 TKB 

INLET -CL 

(tb-CL) 
@ SPLY H20 TKB 

OUTLET -CL 
(tb-CL) 

@ YMCC about 
performing 
SUPPLY WATER 

DUMP (ORB 
OPS, ECLS) 

@ If MCC not 
available, 
perform ECLS 
SSR-9, SUPPLY 
WATER OUMP 

USING FES 
(ECLS), DUMP 
TK Cand D 
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ECLS 

  

SM 
ALERT       
  

      

H20 SUPPLY 
DUMP LNT < 45 
or > 125 degF 
H20 SUPPLY NOZ 
TA(B) > 250 degF 

H2O WASTE PRESS 
< 13 or > 22 psig 
H20 WASTE 
DUMP LNT < 45 
or > 125 degF 
H20 WASTE 
NOZ T A(B) > 250 
degF 

Nominal Config: 

Refer to 6.5 

  

S66H20. 

  

6.5c H2O WASTE PRESS ++, H20 SPLY(WASTE), 
DUMP LN T t+,NOZ TA(B) + 

  

  

  

      

  

  

  

              

  

  

      

  

      

      

        
          

  

  

  

            
    
  

        
  

    
  

Lt it vwhich 
param out-of- 
limits: 

SM 66 
ENVIRONMENT 

CRT indicates: 
24 (CRT) WASTE 

H20 WASTE [120 aty 1 
PRESS + CAUTION 295? 

H20 WASTE Waste tank bel- NO YES 

PRESS + lows may be dam- 
aged because of 16 | 

H20 SUPPLY high Delta P 
(WASTE) DUMP 
inT+ | 3_| WASTE 

CS TANK IS FULL 
H20 SUPPLY 
(WASTE) DUMP 
LNT¢+ 

H20 SUPPLY 4_| pump TK 
(WASTE) NOZT ® Perform WASTE 
A(B) + WATER DUMP 

(ORB OPS, ECLS) 
@ Dump until 

WASTE H20 
QTY1 = 10 

e/Htr failure 

(CRT) H20 NOF ¢ | Noz Temp 
SUPPLY (WASTE) XDCR FAILED OR 
NOZT A(B) = SHIFTED 
NOZ (A) ? 

YES 

| 7 | H20 supPLy 8 | switch htrs 
(WASTE) NOZ HTR (ML86B:A) 
FAILED ON @ cb MNAH20 

LINE HTRA- 
q op(cl) 

@ cb MNB H20 

12 LINE HTRB- 

cl(op) 

(CRT) H20 NO ar pumpP © 
SUPPLY (WASTE) [PE TEMP XDCR 
DUMP LNT decr ? FAILURE 

YES 

y     
110} Config both 
htrs 14] LINEHTR 
  

FAILED ON (ML868:A) 
®@ cb MNAH20 

LINE HTRA-cl 
® cb MNB H20 

LINE HTR B -cl 

  

      

G) CRT label ‘H20 
WASTE PRESS’ is 
same as “WASTE 
LIQUID PRESSURE’ 
on SSSH 6.5 

Q@) \f temperature 
xder is OSH, X/MCC 
before doing next 
step — 
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ECLS 6.5¢c (Cont) 

* G) Dump system is 

  

  

    
  

  

  

  

    
      

    

      
      

  

  
  

  

    

    

        
           

    
  

  

      
      

. . not lost. MCC will 
Le update ORB OPS 
6 DUMP procedure 

i G@) /MCC on how 
lf H2O SUPPLY (ML86B:A) . to store condensate 
NOZ HTR: @ cb MNAH20 from humidity 
(R12t) LINE HTRA- separator 

e/SPLY H20 op(cl) 
DUMP VLV @ cb MNB H20 G) Y/MCC about 
ENA/NOZ HTR - LINE HTRB- attempting waste 
OFF cl(op) water dump to 

MMIREROAY | remove object (ML86B:A) (CRT) H20 NO blocking waste tank 

H20 DUMP SU ( ) 
VLV/NOZ HTR- DUMP LN T incr ? 

op YES G) v ace about 
looking for 

If #20 WASTE 14 J Safe system below Sniddeck floor 

NOZHTR: (ML3tC) (music) ' * WASTE H20 GZ) ance maybe 
@/ WASTE H20 13} LINEHTR able to determine 

DUMP VLV FAILED OFF VLV - CL (tb-CL) exact failure 
ENA/NOZ HTR - : 

| OFF 
(ML86:B) 

@ cb MNA WASTE 

H20 DUMP @/H20 TK N2P 
VLV/NOZ HTR - 
op (CRT) is H20 TK 

N2 Pl and P2 = 
H20 WASTE VES b.2i [] 
PRESS ? 

NO 

71 YTk inlet 18} (CRT) WASTE NOhig | XDCR FAILED 
(ML31C) NO WASTE TK 1 H20QTY1=5? OR SHIFTED 
WASTE H20 TK 1 VLV CLOSED ‘ 
VLV -OP ? YES 

INADVERTENTLY 

YES 

21 } ¥for 22 { Reconfig 23 j H20 LEAK 

blockage (ML31C) UPSTREAM OF 
@® WASTE H20 TK ISOL VLV, H20 

(CRT) 1VLV-OP LEAK DOWN- 
@ Record H20 (tb-OP) STREAM OF ISOL 
WASTE QTY 1: VLV, OR XDCR 

—____ FAILED OR 
© If 4 (5,6,7.8) SHIFTED 
crewmembers 
onboard, wait 
99 (80, 66, 57, 
50) min; then 
continue (a) G) 
  

     

  

    

    

  

(CRT) Did qty NOM 74] BLOCKAGE 
incr? IN WASTE TK ; 

YES INLET LINE 

     125} XDCR FAILED 
OR SHIFTED     413   
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ECLS 6.5d H20 SPLY PRESS +4 

ALERT . ° ° 

  

    
  

  

  

  

  

    
  

    
  

  

    

$66 H20 > | 
SM 66 
ENVIRONMENT 

If H2O Sply Press 
< 10.0o0r Is H20 TK N2 Se H2OTKGN2 |, cn 
> 40.0 psia P1(P2)' 4" or'L'? LEAK . 

    

NO 

q 

3 | xDCRFAILED : 
OR SHIFTED 

4 | WATER TKS 
HARD FILLED 

    
        

      

  
  

1.3 | y 
is | Terminate L sic | . 

FES ops @ Perform 
¥y SUPPLY WATER 

(L1) DUMP (ORB 
7 | Troubleshoot @ RADCNTLR ops) 

OUT TEMP - @ Dump to 

SM 66 NORM amount shown 
ENVIRONMENT @ FLASH EVAP on Consumable 

CNTLR PRI B - Curves (CAP) 

(R121) OFF 
@ SPLY H20 

XOVR -OP 

(tb-op) 

(crtyDidH20 = YES | BLockace 
SUPPLY QTY B AT TKB INLET 
incr ? 

  

    
  

  

          
      

  

            
  

NO 

v 

Lo | tks > 101 Reconfig 
BELLOWS LEAK (R12L) 

@ SPLY H20 TKB 
INLET -CL 
(tb-CL) 

@ SPLY H20 TKB 
fF OUTLET-CL 

(tb-CL) 
@/MCC about 

performing 
SUPPLY WATER 
DUMP (ORB 
OPS) 

@ If MCC 

unavailable, 
perform 

SUPPLY WATER 
DUMP USING 
FES, ECLS SSR-9, 
Oump TKC, TKD 
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ECLS 

[13] 

    
Lit 
  

      

6.5d (Cont) 

  

  
  

      

  

  

  

  

  

    
  

SUPPLY QTY B 
<85?   

  

    

    
  

to TKB 
  

  

SM 66 
ENVIRONMENT 1 GQ) 

isH20sUPPLY {YES 12] xocR 13.| Reset TKC 
QTYA<95? " [SHIFTED OR © | limits 

FAILED HIGH 

NO SM 60 SM 
1 TABLE MAINT 

14| (CRT) IsH20 [YES] 15 | Transfer H20 
@ ITEM 1 +062 

0548 EXEC 
@ Set upper limit 

1.0 above 
indicated value 

  

    

        

      

  
        

  a 

(R121) 
NO © SPLY H20 TKA 

OUTLET -OP 
(tb-OP) 

@ When H20 
16t Transfer H20 SUPPLY QTY A 

‘ has decr 3% 

(R12L) continue, 

@ SPLYH20 TKB @ SPLY H2O TKA 

OUTLET -CL OUTLET -CL 

(tb-CL) (tb-CL) 
° ove oe (CRT) Did H20 
(tb-OP) SUPPLY PRESS 

@ SPLY H20 TKA decr? 
OUTLET - OP YES 
(tb-OP) 

@ When H20 

SUPPLY QTY A 
has decr 3% 
continue, 

@ SPLY H20 TKA 
OUTLET - CL 
(tb-CL) 

© SPLY H20 
“ XOVR-CL 
(tb-CL) 

@ SPLY H20 TKB 
OUTLET -OP 
(tb-OP) y G) 

(CRT)DIGH20 YESH 17] TK AB 
SUPPLY PRESS CHECK VLV 
decr? FAILURE 

NO 

“> 2 | 

G) Reset TKC limit 
to detect next worst 
case failure 
(blockage at TKB 
inlet) 

G) Crew may opt 
to have MCC make 
SMW limit change via 
TMBU 

G) Alternate FC 
relief path will be 
Operating when 
TKA is = 95 
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ec
l-
9 

L 
N3
9/
71
¥/
1W
W 

PERSONAL 
HYGIENE HOSE MICROBIAL 

Ica vey FILTER 

SI
V 

SPLY H20 GALLEY        

    
   

  

      

        

Hite 

a 

HOT H20 RECIRCULATION 
  SOLENOID VALVE 

(sv 2) 

    

  

SPLY VLV (RI2L0G) 2 PSID 
w16 CHECK 

Vaux 20 VALYE H20 0D OUTLET 
— 

Hv-200 ‘ 

H26 
AN LENT 
INLET 

<7} WATER AMBIENT OUTLET 
CHILLER Mo24K ' nv-3 

t 

i 
CHILLED OUTLET CT} His 

——_ 

CHILLED 
INLET 

  

GALLEY ELECTRICAL POWER SWITCH SCHEDULE 
  

  

SWETCHe OVEN FAN (GALLEY) 
Palais aha nants 

POWERSs 3@, 20M, 115VAC, 400HZ FAN MOTORS ( three) 
SQURCEs AC3_ che 26, 27, AND 28) 3A EACHe (MAT3COG) 
  

SWITCHe OVENJRHS (GALLEY? 
TREN 

POWERSs SOW. 28V0C OVEN HEATER ELEMENTS ( four) AND 
CONTROL ELECTRONICS ASSEMBLY WHICH POWERSe PUMPS, 
SOLENOID VALVES, H20 HOT/COLD PBS, RHS SWITCH, RTO, 
RECIRC THERMOSTAT, ANO H20 QUANTITY SELECTOR SWITCH 

SOURCE: KNA, cb 20, 204, (ML66898) 

  

SWITCH: H20 HEATERS (GALLEY) 
EL 

POWERS® 90V, 28VDC HEATER ELEMENTS (61x) 
SOURCEs MNA Cone element), cb 20, 20A, (ML86B98) AND 

MNB (five elements), cb 24, 20A, (ML 86B0B) 

  

SWITCHe SPLY 20 GALLEY SPLY VLV (R12L0G) 

POWERSs SPLY H20 GALLEY SPLY VLV 
SOURCEs HNC, ob 15, 3A, (MLOEBIA) 

      
  

  

   

   

    

     
      

   
      

  

       

  

HEATING COIL 

   

  

TEMPERATURE 
GAUGE HOT H20 

PUMP CPL)   

    

RECIRCULATION 
THERHOSTAT H3e 

COLD H20 RECIRCULATION 
SOLENOID VALVE 

      
tsv 

= Ke 54 
COLD H20 

PUMP (P2)   26 
  

INSULATED HOSE. 

CHECK VALVE 

— pe 

THE INSULATION COVERS THE HOSE LABELS ON INSULATED HOSE. 

e@emv-2 VLV SHOULD BE LEFT TURNED TO FULL COLD POSITION. HOT WATER CANNOT 

BE ACCESSED THRU MV-2 BECAUSE THE HOT WATER PRESSURE 1S TOO LOW TO OPEN THE 

1008. ART, 3 

ORBITER GALLEY PLUMBING DIAGRAM 

XX RESISTANCE 
TEMPERATURE 
DETECTOR (RTD) 

GALLEY 

RHS HOT H20 DISPENSE 
SOLENOID VALVE (SV 3) 

e 

REHYORAT ION 
STATION (AHS) 

RHS COLD H20 DISPENSE 
SOLENOID VALVE (SV 4)
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ECLS 6.6a GALLEY H20 LEAK THRU RHS NEEDLE 

  
  

  
  

    

        

  

      

  

  

        

6.6b 

Galley H20 Leak »|1 
thru RHS Needle ™ NOTE 

Complete follow- 

ing step, even if 
leak stops when 

Nominal Config: package 
(R12L:G) retracted. Push 
SPLY H20 GALLEY package back 
SPLY VLV - op in to minimize 

(ML86B: A) free H20, if leak 
co Ne SG continues/starts 

-cl 
(ML86B:8) after package 

cb MNA GALLEY retracted 
OVEN -c! 

cb MNB GALLEY (GALLEY) 
(Marsce) cl @ OVEN/RHS - OFF 

cb AG3 GALLEY isleak stopped? [YES 2 | 
FAN DA, ®B,OC ® Clean-up water 
(three) - cl NO 

(GALLEY) 
MV3 viv -ON ‘ Q) 
MV2 viv - COLD 
OVEN/RHS - AUTO 8 | 
H20 HTRS - AUTO (MD24K) 
OVEN FAN - OFF @ CHILLED out- 

let - Disconnect 

Qo 
re |4| RHSCOLD 

Does leak stop ? H20 DISPENSE 
SOLENOID VALVE 

NO FAILED OPEN 

  
  

      

  

Ss | RHS HOT 
  H20 DISPENSE 

SOLENOID VALVE 
FAILED OPEN   

    
  

q 

CAUTION }__ @) 
    

    

   

      

  

  

6 

Failure to turn off (GALLEY) 
water heaters @ H20 HTRS - OFF 

may cause hot @ MV3 viv - OFF 
water tank @ Clean-up water       rupture     

| @ 
  

7 nfi 
(GALLEY) 

@ Insert empty water container and push-in to 
depress RHS iever closing RHS switch 

for back Id H ispen 

NOTE 
When RHS is repowered, pumps will recirculate 
water for 40 sec causing some filling of 
package. RHS switch being closed inhibits 

recirculation beyond 40 sec 

  

@ OVEN/RHS - AUTO 

NOTE 

Do not use RHS. Food/beverage packages 
rehydrated with cold water from Contingency 
Water Dispenser may be heated in oven. 
Hygiene hose is still operational 

(MD24kK) 
@ CHILLED outlet - Connect iFM RED/RED hose 

and attach Contingency Water Dispenser       

G) When pwr is 
turned off, pump 
will stop and spring 
loaded dispense viv 
will return to 
normally closed 
position unless viv 
has failed open due 
to jamming or 
piece-part failure. If 
leak starts not in 
conjunction with 
dispense cycle, then 
Control Electronics 
failure must be 
driving viv open. 
Line pressure will 
force water flow 
out dispense 
needle, if dispense 
viv is open, even if 
pump is not 
running. Water 
under pressure will 
flow thru stopped 

pump 

Q) Slow leak may 
continue until line 
pressure bleeds 
down even after 
leak is isolated from 
water supply 

G) Both hot and 
cold dispense are 
lost because leak 
will resume during 
recirculation with 
either dispense viv 
failed open - 

G) Advise MCC 
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ECLS 6.6a (Cont) 

  

8 | Reset Control Electronics 
  

(GALLEY) 

@ insert empty water container and push-in to 

depress RHS lever closing RHS switch 

NOTE 
When RHS is re-powered, pumps should recir- 

culate water for 40 sec, during which time 
dispense is inhibited. If container starts to fill 

} during or upon completion of recirculation, 
then Control Electronics is driving dispense viv 
open at wrong time causing leak to resume 

@ Cycle OVEN/RHS - AUTO,OFF then AUTO 
  

Does leak resume during/post-recirculation ?   YES 
  

9 _| CONTROL 
      

NO 

    
10] 
(GALLEY) 
@ Retract 

container 
  

Does leak 
resume ? 

[20] 

  

YES 

q 

13 CONTROL 
ELECTRONICS 
FAILURE 

        
    

14 | 

(GALLEY) 

@ Push container 
in 
  

15 | 
(GALLEY) 

\*° @ Clean-up water 

    v
 wv

 

Does leak stop ?   
  

      

  

    (GALLEY) 

@ Cycle OVEN/ 
RHS - AUTO, 

OFF, then AUTO 
@ Clean-up water 

  
CAUTION     

  

      
    

    

   
Failure to turn off 

water htrs may 
cause hot water 

tank rupture 

      

+6) 
@ 

ELECTRONICS 
FAILURE 
  

    

{11 Config for 

backup water 

dispense 
  

NOTE 
Hygiene hose is 
still operational 

at AUX H20 QD 
outlet as long as 
Galley Ambient 
inlet QD is con- 

nected to AMBI- 
ENT outlet 

  

(MD24K) 

@ CHILLED 
(AMBIENT) 

outlet - Connect 
(FM RED/RED 
hose and attach 

Contingency 
Water   Dispenser 

L12] 
(GALLEY) 
@ OVEN/RHS - OFF 

@ Clean-up water 

NOTE 
Do not attempt 

to use RHS or 

    

    

  

18 j 

(GALLEY) 
© H20 HTRS - OFF 

  @ MV3 viv - OFF     

    

    

OVEN 

CAUTION |__ 

  

  
      

Failure to turn off 
water htrs may 
cause hot water 
tank rupture     

    
Lie} 
(GALLEY) 
@ H20 HTRS - OFF 
@/OVEN FAN - 

OFF       

G) Advise MCC 

NOTE 
Do not use RHS. Food/beverage packages rehy- 
drated with cold H20 from Contingency Water 
Dispenser may be heated in oven. Hygiene 
hose is still operational 

(MD24K) 

@ CHILLED outlet - Connect IFM RED/RED hose 
and attach Contingency Water Dispenser       

418         
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ECLS 6.6a (Cont) 

(GALLEY) 

@ Push container 
in 

@ H2O0VOL-2 
@ H20 HOT pb- 

HOT 

Does leak resume {YES 21 | 
after dispense ? (GALLEY) 

@ Retract G) 

NO container 
YEST 22] RHS HOT 

s Does leak stop ? LEAK STOPS 

NO UPON OPENING 
(GALLEY) RHS SWITCH 
@ Retract 

container 

Does ieak YES s 
resume ? 24 | Reset Con- 

NO trol Electronics 

(GALLEY) 
5 ® Push container 

25 | in 

(GALLEY) @ Cycle OVEN/ 
®@ Push container RHS - OFF,AUTO 

in twice 
@ Clean-up water 

ii 
q 

26 | 
(GALLEY) 
@® H20 VOL -2 
@ H2OCOLD pb- 
COLD 

YE 
Does leak resume [p> 
after dispense ? (GALLEY) 

@ Retract 
NO container (s) 

q Does leak stop ? YESI 23 | RHS COLD 
LEAK STOPS 

NO UPON OPENING 
(GALLEY) RHS SWITCH 
@ Retract 

container 

Does leak 
YES 

resume ? 30 Reset Con- 
NO trol Electronics 

' @) (GALLE Y) 
yes ® Push container 

31] Did teak SH 32 | RHSHOT in 
resume after hot AND/OR COLD @ Cycle OVEN/ 
dispense or hot H20 LEAK WHICH RHS - OFF,AUTO 

container “STOPS UPON twice 

retraction ? OPENING RHS @ Clean-up water 

SWITCH OR RESET 

NO OF CONTROL 
(4) ELECTRONICS 

PERMITTING 

33 | TRANSIENT CONTINUED USE 
CONTROL OF GALLEY RHS 
ELECTRONICS 
PROBLEM         

G) Advise MCC 

G) Opening RHS 
switch sends signal 
to Control Electron- 
ics that permits 
reinitiating dispense 
(pb light stops flash- 
ing) and inhibits 
dispense until RHS 
switch is closed 
again by pushing in 
a food/beverage 
package. Faulty 
Control Electronics 
could react by clos- 
ing dispense viv held 
open after pump is 
stopped as part of 
an incomplete dis- 
pense shut-off cycle 

    

ECLS/6.6/003 06/28/88 6-125 MAL/ALL/GEN 1 

  

 



  

ECLS 
TO SHUT-OFF 

    

1 | Does H20-   
Dispense Fails 
To Shut-off       

Nominal Config: 

(R12L:G) 
SPLY H20 GALLEY 

SPLY VLV-op 

(ML86B:A) 
cb MNC SPLY H20 
GALLEY SPLY - cl 

(ML86B:B) 
cb MNA GALLEY 
OVEN -cl 

cb MNB GALLEY 
H2O HTR - cl 

(MA73C:G) 
cb AC3 GALLEY 
FAN DA, OB, OC 
(three) - cl 

(GALLEY) 
MV3 viv -ON 
MV2 viv- COLD 
OVEN/RHS - AUTO 
H20 HTRS - AUTO 
OVEN FAN - OFF 

420     

Galley RHS H20 > 
> 

HOT (COLD) pb 
continue to tllum- 

inate steadily (not 
flashing) ? 

NO 
> 66a 1 | 

  

  
YES G) 

q 
  

(GALLEY) 
@ OVEN/RHS - OFF 

@ Clean-up water     

  

6.66 GALLEY RHS H20 DISPENSE FAILS 

  

3 I Reset Control Electronics 
  

(GALLEY) 

during or upon com 

@ Cycle OVEN/RHS - 

@ Insert empty water container and push-in 

to depress RHS lever closing RHS switch 

NOTE   
When RHS ts repowered, pumps should re- 
circulate water for 40 sec during which time 
dispense is inhibited. If container starts to fill 

pletion of recirculation, 
then Control Electronics has initiated 
dispense at wrong time 

AUTO, OFF then AUTO 
      

    

  

Select same vol- 
ume and temper- 

ature as previous 
attempt 

(GALLEY) 
@ Dispense water 

      

Does dispense resume during or post- Ma ru) CONTROL 
recirculation ? ELECTRONICS 

FAILURE 
NO 

Fal : Reattempt 

dispense 10 | 

NOTE 

O® 
        

  
      

          

      

(MD24K) 

Dispenser   

Does dispense fail YEE 6 | contro. 7 | 
to shut-off ? ELECTRONICS (GALLEY) 

FAILURE ®@ OVEN/RHS - OFF 
y° ® Clean-up water 

g_| TRANSIENT { G) 
CONTROL 
ELECTRONICS nfigure for Id H20 dispen 
PROBLEM (GALLEY) 

® insert empty water container and push-in 

to depress RHS lever closing RHS switch 
@ Cycle OVEN/RHS - AUTO, OFF then AUTO 

NOTE 
Do not use RHS. Food/beverage packages 
rehydrated with cold H20 from the Contin- 
gency Water Dispenser may be heated in 

oven. Hygiene hose is still operational 

® CHILLED outlet - Connect FM RED/RED 
hose and attach Contingency Water       

G) When pwr is 
turned off, pump 
will stop and spring 
loaded dispense viv 
will return to norm- 
ally closed position. 
For unpowered viv 
to be failed open in 
conjunction with 
failure of Control 
Electronics to shut- 
off dispense cycle 
would be a double 
failure not address- 
ed by Galley Mal 
Procedures 

Q) Advise MCC 

G) instead of ini- 
tiating backup cold 
H20 dispense, crew 
may elect to manu- 
ally control RHS 
dispense volume by 
resetting Control 
Electronics (OVEN/ 
RHS - OFF, AUTO 
twice) to terminate 
the dispense cycle 
when food/ 
beverage package 
has filled to desired 
level determined 
visually 

G) With Galley 
inlet QD discon- 
nected from 
CHILLED outlet, 
Cold H20 Pump will 
not be able to keep 
Resistance Temper- 
ature Detector 
below 60 degF by 
recirculation. Pump 
will run 20 sec every 
five min. If pump 
noise is objection- 
able during sleep, 
switch OVEN/RHS - 
OFF. Running with 
recirculation path 
blocked will not 
damage pump 

    

ECLS/6.6/004 07/13/88 6-126 MAL/ALL/GEN 1 

 



421 

  

ECLS 

  

(GALLEY) 

@ OVEN/RHS - OFF 
@ Clean-up water 

NOTE 

Do not attempt to 
use RHS or OVEN       

  q 

——| CAUTION L__ 

  

      

Failure to turn off 

water heaters 

may cause hot 
water tank 
rupture 
  

    
11 

(GALLEY) 
@ H20 HTRS - OFF 
@/ OVEN FAN - 

OFF       

  @ 
  

124 Config for 
backup water 

dispense 
  

NOTE 
Hygiene hose 1s 

still operational 
at AUX H20 QD 
Outlet as long as 
Galley Ambient 
inlet QD is con- 

nected to AMBI- 
ENT outlet 

(MD24k) 

@ CHILLED 
(AMBIENT) 

outlet - Connect 
IFM RED/RED 

hose and attach 

Contingency 
Water 

Dispenser         

6.6b (Cont) 

GQ) Advise MCC 
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ECLS 

  

Galley H20 Leak 

6.6c GALLEY H20 LEAK NOT THRU RHS NEEDLE 

  

  

  
NOT thru RHS 
Needle       

Nominal Config: 
(R12L:G) 
SPLY H20 GALLEY 
SPLY VLV - op 

(ML86B:A) 
cb MNC SPLY H20 
GALLEY SPLY - cl 

(ML86B:B) 
cob MNA GALLEY 
OVEN -cl 

cb MNB GALLEY 
H20 HTR -cl 

(MA73C:G) 
cb AC3 GALLEY 
FAN $4.08, oC 
(three) - cl 

(GALLEY) 
MV3 viv-ON 
MV2 viv- COLD 
OVEN/RHS - AUTO 

H20 HTRS - AUTO 
OVEN FAN - OFF 

  

Y 

  

  
CAUTION   

    

Failure to tu?n off water heaters may cause 
hot water tank rupture     

  © 
  

1 

(GALLEY) 
@ H20 HEATERS - OFF 

@ MV3 viv - OFF 
(MD24K) 

® CHILLED outlet - Disconnect QD 

NOTE 
Dispensing water ts reqd to permit 

prompt verification of leak isolation 

particularly for small leak where it 

could take some time 

pressure to bleed down 

(GALLEY) 

@H20VOL-4 

@ Insert empty water container, push-in to 

depress RHS lever closing RHS switch 
@ H20 HOT pb- HOT 

@ Retract drink pkg, push pkg back in 
. H20 COLD pb - COLD 

@ OVEN/RHS - OFF 

for trapped line 

  

| 2_] LEAK 
UPSTREAM OF 
HYGIENE HOSE/ 
AUX H20 QD 

    Does leak continue ? YES 
— > 

OUTLET AND 
MV3     

NO       

  

CAUTION     

      

Failure to turn off water heaters may cause 
hot water tank rupture 
  

! 
  

3 

(GALLEY) 
@/H20 HTRS - OFF 

(MO24«K) 

@ AMBIENT outlet - Disconnect QD 
(GALLEY) 

@ Open Hygiene hose valve to bleed down 
line pressure catching water in a towel 
    Does leak continue ?     

  

  

YES NO 

4 
(GALLEY) 

@ Clean-up water 
(MO24kK) 
@ AMBIENT outlet - Connect Hygiene hose 
@ CHILLED outlet - Reconnect Galley 

Chilled inlet QD 

NOTE 
Do not use RHS to dispense hot water. 
Food/beverage packages rehydrated 
with cold water may be heated in oven 

  

(GALLEY) 
@ OVEN/RHS - AUTO     

G) Unless MV2 - 
COLD, leak between 
MV2 and check viv 
will be fed from 
both sides of MV3 

@) Hot recircu- 
lation will be 
continuous when 
hot water Recircu- 
lation Thermostat 
temperature drops 
below 145 degF. 
Coid H20 Pump will 
attempt to 
recirculate for 20 
sec every five min 
once cold H20 temp 
at Resistance 
Temperature 
Detector exceeds 60 
degF. If pump noise 
ts objectionable 
during sleep, switch 
OVEN/RHS - OFF 

G) Advise MCC 
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ECLS 6.6c (Cont) 

  

is | LEAK 
DOWNSTREAM 
OF MV3 AND 
CHILLED OUTLET       

    

NOTE 

Do not attempt 

to use RHS or 

OVEN 

  

(GALLEY) 

®@ Clean-up water 
@/ OVEN FAN - 

OFF       

  O® 

‘ 
. 

  

6 | LEAK IN 
SUPPLY H20 SYS- 
TEM UPSTREAM 
OF AMBIENT/ 
CHILLED OUTLETS       

    
r—~| CAUTION 

      

Failure to turn off 
water heaters 

may cause hot 
water tank 

rupture 
  

©     
  

nfig f k r 

NOTE 
Hygiene hose 1s still operational at AUX 
H20 QD outlet as long as Galley Ambient 
inlet QD 1s connected to AMBIENT outlet 

(MD24K) 

@ CHILLED (AMBIENT) outlet - Connect IFM 
RED/RED hose and attach Contingency   Water Dispenser 

8 

(GALLEY) 

@/H20 HTRS - OFF 
(R12L:G) 
@ SPLY H20 GALLEY SPLY VLV - CL (tb - CL) 
@ Clean-up water 
@ Implement WATER DISPENSER/SPLY TK A 
CONNECTION IFM using Contingency       

  
Water Dispenser 

    
  

  
10 | 

NOTE 
Do not use RHS. Food/beverage 
packages rehydrated using Contingency 
Water Dispenser may be heated in oven 

(GALLEY) 
@ OVEN/RHS - AUTO       

@) Hot recircu- 
lation will be 
continuous when 
hot water Recircu- 
lation Thermostat 
temperature drops 
below 145 degF. 
Cold H20 Pump will 
attempt to 
recirculate for 20 
sec every five min 
once cold H20 temp 
at Resistance 
Temperature 
Detector exceeds 60 
degF. If pump noise 
is objectionable 
during sleep, switch 
OVEN/RHS - OFF 

G) Advise MCC 

G) Assumes leak is 
downstream of 
SPLY H20 GALLEY 
SPLY viv because it 
is unlikely that any 
other Supply H20 
System leak will be 
detected at Galley. 
tf leak persists, then 
go to Sply H20 Mals 
and reactivate 
Galley RHS if water 
is restored 

G) Both hot and 
cold dispense are 
lost because leak 
will resume during 
recirculation 
regardiess of which 
side (hot or cold) of 
system is leaking 
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ECLS 6.6d GALLEY RHS FAILS TO DISPENSE OR 
DISPENSES LESS THAN SELECTED VOLUME 

Galley RHS @ With H20 
Fails to »| 1} Cheek for . HITRS - OFF, hot 
Dispense/ a ink water recirculation 
Dispenses Less blockage in will be continous 
than Selected Supply H20 once hot water 
Volume Galley Supply Line Recirculation 

Thermostat temp 
(GALLEY) drops below 145 

Nominal Confia: e/MV2 viv - COLD degF. With ambient 
ig: © Verify water water flow path 

(R12L:6) flow thru interrupted, cold 

SPLY H20 GALLEY Hygiene hose at path is blocked. en wmpesy | | eae 2 saemacesno 
cb MNCSPLY H20 ves recirculate for 20 
GALLEY SPLY - cl Does H20 flowat |*=t 2] suppLy H20 sec every five min 
(ML86B:8) normal rate ? GALLEY SUPPLY once cold H20 temp 
cb MNA GALLEY LINE IS NOT at Resistance Temp 
OVEN - cl NO BLOCKED Detector exceeds 60 

cb MNB GALLEY degF. If pump noise 
H20 HTR -cl GQ) is Objectionable 

CDAC3 GALLEY CAUTION | , OVENRHS- OFF. FAN @A.08.0¢ . u NOTE Running with 
(GALLEY) Failure to turn off Do not use RHS. blocked wal pat 
MV3 viv. ON water heaters Food/beverage 3 ocked will not 
MV2 viv-COLD may cause hot packages amage pump 
OVEN/RHS - AUTO water tank rehydrated with 
H20 HTRS - AUTO rupture. Contingency @) Advise MCC 
OVEN FAN - OFF Water Dispenser 

t may be heated in 
oven. Hygiene 

4 hose is not 
(GALLEY) operational 
@ H2O HTRS - OFF 

(MO24K) ® Goto 

@ CHILLED WATER 

outlet - Connect DISPENSER/ 
IFM RED/RED SPLYTKA 

hose, attach CONNECTION 

Contingency 1FM using 
Water Contingency 
Dispenser Water 

@ Dispense H20 Dispenser 

using 
Contingency 
Water 

Dispenser 

DoesH20dis- {YES 
pense at normal (MD24K) 

rate ? @ AMBIENT 

outlet - Connect 
yo Hygiene hose 

e/ Water flow at 
| 6} BLOCKAGE Hygiene hose 
IN SUPPLY H20 

GALLEY SUPPLY Does H20 flow at [NOE 7} BLOCKAGE 
LINE normal rate ? IN AMBIENT H20 

LINE UPSTREAM 

YES OF THE AMBIENT 
OUTLET 

3 | BLOCKAGE 
IN LINE BETWEEN | 

AMBIENT OUTLET 

AND MV3 9} Hygiene 
hose is not 

operational 
q 

10 Hygiene 
hose is 

operational 12 
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ECLS 6.6d (Cont) 

  

(GALLEY) 
@ Remove food/ 

beverage 
package from 
RHS 
  

  @ 
      

    
  

    

  

When RHS ts re- 

powered, pumps 

should recirculate 
water for 40 sec, 
during which time 
dispense is 

inhibited 

(GALLEY) 
@ Cycle OVEN/ 

RHS - OFF then 

AUTO twice 

      

  

Is H20 HOT 
(COLD) pb 
flashing ?   MAE     

NO 

    
17} Reattemopt 
Dispense 
  

NOTE 
Select same 
volume and temp 

as On previous 
dispense attempt 

(GALLEY) 
® Insert empty 

water container 

and push into 
depress RHS 
lever closing 
RHS switch 

®@ Dispense water 
  

Does selected 
volume of H20 
dispense ?   “oe |         

as On previous 

is H20 HOT 

(COLD) pb YES 3 | 
flashing ? > (GALLEY) 

NO @ Manually 

depress, release 
RHB lever 

1 several times 

14] Reset is H20 HOT NOI 15 | 
Contro! (COLD) pb NOTE 

Electronics flashing ? Select same 
volume and temp 

NOTE YES 
dispense attempt 

(GALLEY) 
@ Insert empty 

water conta! 
and push int 

depress RHS 
lever closing 
RHS switch 

ner 

° 

@ Dispense water 

@ Retract 
container 

. Bl 
  yO@)   

li2i 
NOTE 

Do not use RHS to 

dispense hot H20 

Food/beverage 
packages rehy- 
drated with coid 
H20 may be 
heated in oven 

  

  

(M024k) 
@ CHILLED 

outlet - 
Reconnect 
Galley Chilled 
inlet QO       

    's H20 HOT 
(COLD) pb 
flashing ? 

NO 16] TRANSIENT     RHS SWITCH 
PROBLEM     

‘ @   

FAILURE 
  

18 | RHS SWITCH 

    

  ch 

  

G) With H20 
HTRS - OFF, hot 
water recirculation 
will be continous 
once hot water 
Recirculation 
Thermostat temp 
drops below 145 
degF. With ambient 
water flow path 
interrupted, cold 
water recirculation 
path ts blocked. 
Coid H20 Pump will 
attempt to 

recirculate for 20 
sec every five min 
once cold H20 temp 
at Resistance Temp 
Detector exceeds 60 
deg. If pump noise 
is objectionable 
during sleep, switch 
OVEN/RHS - OFF. 
Running with 
recirculation path 
blocked will not 
damage pump 

G) Advise MCC 

G) RHS switch ts 
closed when 
depressed and open 
when released. If 
spring loaded switch 
mechanism binds 
upon package 
retraction, switch 
remains closed and 
Control Electronics 
senses package Is 
still pushed tn which 
inhibits dispense 

G) Crew may elect 
to continue use of 
RHS by manually 
resetting RHS 
switch. This process 
may prove to be 
unreliable, however, 
because pushing in 
switch by hand has 
been shown to 
cause damage to 
mechanism due to 
switch being pushed 
in farther than 
normal and tending 
to bind upon release 
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ECLS 6.6d (Cont) 

  

19 | Does H20 

HOT (COLD) pb 
illuminate 

steadily when 
selected ?   

20 Does pump 

run when 

dispense 

attempted ? 

  

    

  

NO 

    
| 22 | 
(GALLEY) 

@ Remove water 

container from 

RHS 
@ Manually 

depress, release 
RHS lever 

several times 
@ insert empty 

water container 

and push in to 
depress RHS 

fr? 

          
    y 

24 | RHS SWITCH 
FAILED OPEN OR 
CONTROL 
ELECTRONICS 
FAILURE       

     27_ | H2O0 QUAN- 
TITY SELECTOR 

SWITCH 

PROBLEM 
  

    
28 Note failed 
volume setting   and avoid its use 

lever closing 
RHS switch 

© Dispense water 

Does H20 YS 23] Repeat 
dispense ? dispense attempt 

NO NOTE 
Failure to open 

and close RHS 

switch inhibits 
dispense. 

(GALLEY) 
@ Remove 

container insert 

empty water 

container and 
push into 

depress RHS 
lever closing 

RHS switch 

@ Dispense water 

21 | Repeat 

dispense attempt 
after clearing 
H20 Quantity 
Selector Switch 
  

NOTE 
Select same 
volume and 
temperature as 
previous attempt. 
Failure to open 

and close the RHS 

switch will inhibit 

dispense. 

(GALLEY) 
© Rotate H20 

Quantity 
Selector Switch 

back and forth 
several times 
thru previously 
attempted 

volume then 

stop there 

@ Retract 

container, 
insert empty 

water container 

and push in to 
depress RHS 

lever closing 
RHS switch 

®@ Dispense water @ 
  

      

YES 
Doesselected _ --Dp-25] TRANSIENT 
volume of H20 seiecton 

dispense ? SWITCH 

NO PROBLEM 
        

  

26} Attempt to 

dispense different 

volume 
  

Does H20 

dispense ?       
NO | YES 

v           23 | TRANSIENT 

RHS SWITCH 

  PROBLEM 

  

   

NOTE 
Select same 
temperature as 
previous attempt. 

Failure to open 

and close the RHS 
switch will inhibit 
dispense. 

(GALLEY) 

@ Retract 

container, 

insert empty 

water container 

and push in to 
depress RHS 
lever closing 
RHS switch 

@ H20 VOL - 

Select different 

volume 

@ Dispense water 
    Does selected 
volume of H20 

dispense ? 

YES 7 

3)       

G) Advise MCC 

G) If RHS switch 
fails to close when 
RHS lever is pushed 
in by the food/ 
beverage package, 
Control Electronics 
senses that there is 
no package in place 
and inhibits 
dispense 
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ECLS 

be] 

  

6.6d (Cont) 

Le] 
    

Remove RHS 
Needle. Clear any 
contamination 

from needle inlet 
feedline. Install 

spare RHS Needle 
  

    
33 | Repeat 

  

  

    

y 

31] Reset 

Control 

Electronics 
  

NOTE 
When RHS is re- 
powered, pumps 

should recirculate 

water for 40 sec, 

during which time 

  

  

  

32 | RHS SWITCH 
FAILURE       

[2] 
y ¥O@)     
  34 | Config for 

  

  

  

      
    

  

  

      

  
  

        

  

  

  

    

    

  

@) Advise MCC 

G) With Galley 
inlet QD discon- 
nected from 
CHILLED outlet, Cold 
H20 Pump will not 
be able tokeep 
Resistance Temp 
Detector below 60 
degF by recir- 
culation. Pump will 
run 20 sec every five 
min. If pump noise 
is objectionable 
during sleep, switch 

  

Dispense attempt dispense is backup cold H20 OVEN/RHS - OFF. 
inhibited dispense Running with the 

NOTE recirculation path 

Select same (GALLEY) NOTE dansge pure 
volume and temp @ Cycle Do not use RHS. 
as previous OVEN/RHS - 14 Food/beverage 
attempt. Failure OFF, AUTO packages 

to open and close twice @)G) rehydrated with 
the RHS switch cold H20 from 

will inhibit is H2O HOT YS 35 J Config for Contingency 
dispense. (COLD) pb backup cold H2O0 Water Dispenser 

flashing ? dispense may be heated in 

(GALLEY) NO the oven. 
© Retract @) NOTE Hygiene hose is 

container, \ Do not use RHS. still operational. 
insert empty 36 | Continue use Food/beverage 
water container of RHS by packages (MD24K) 
and push in to resetting Control rehydrated with @ CHILLED 
depress RHS Electronics after cold H20 from outlet - Connect 
lever closing each dispense Contingency iFM RED/RED 
RHS switch Water Dispenser hose and 

® Dispense water may be heated in attach Contin- 
me over gency Water 

oes selected YES ygrene hose ts Dispenser 
37 | RHS NEEDLE : - 

Sepense? H20 TOR NEEDLE INLET still operational. 

BLOCKED (mozaK) 
NO @ CHILLED 

outlet - Connect 
49 IFM REO/RED 

hose and 
attach Contin- 

gency Water 
Dispenser 

ECLS/6 6/011 06/29/88 6-133 MAL/ALL/GEN 1 
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ECLS 

[7] 
    y 

38 | Repeat 

Dispense attempt 
  

NOTE 
Do not reset Con- 

trol Electronics. 

Select same vol- 

ume and temp as 
previous at- 

tempt. Failure to 
open and close 

RHS switch will 

inhibit dispense 

(GALLEY) 

@ Retract con- 

tainer, insert 

empty water 

contatner and 

push into 
depress RHS 
lever closing 

RHS switch 

@ Dispense water 

6.6d (Cont) 

  

Does selected 

volume of H20 
dispense ?   YESE ao | TRANSIENT 

      

NO 

  
  

@ 

[25] 
@     q 

139 | Attempt to 
dispense other 

temp 
  

NOTE 
Failure to open 
and close RHS 
switch inhibits 
dispense 

(GALLEY) 
@ Retract con- 

tainer insert 
empty water 

container and 

Push in to 

depress RHS 
lever closing 
RHS switch 

@ H20 HOT 
(COLD) pb - 
HOT(COLD), 
select different 
temp than pre- 
vious attempt 
  

  

  

42_J CONTROL 

ELECTRONICS 
PROBLEM THAT 

CLEARS UPON 
RESET   YES 

t selected ? 

CONTROL Does selected 41} CONTROL 
ELECTRONICS volume of H20 ELECTRONICS 
PROBLEM dispense ? FAILURE 

YES 

1@O 
  

43 | Was hot H20         145 | COLD H20 
  

  @ 
  

46 | Reset Con- 

trol Electronics 
  

NOTE 
When RHS is re- 

powered, pumps 

should recircu- 
late H20 for 

40 sec, during 
which time dis- 

pense 1s inhibited 

  

(GALLEY) 

© Cycle OVEN/ 
RHS - OFF then 

AUTO twice 

® Continue use of 
RHS by reset- 
ting Control 

Electronics after   each dispense 

PUMP FAILURE 
    

  OFGIO) 
  

47 | Config for 
backup cold H20 

dispense 
  

NOTE 
Do not use RHS to 

dispense cold 
H20. Hygiene 
hose ts still 

operational. 

(MD24K) 

@ CHILLED 

outlet - Connect 
IFM RED/RED 

hose and 
attach Contin- 

gency Water     Dispenser       
NO 

44 | Config for 
backup cold H20 

  

  

|4g | HOTH20 
PUMP FAILURE 

        ey 

dispense 

NOTE 
Do not use the 
RHS. 

Food/beverage 
packages 
rehydrated with 
cold H20 from 
Contingency 

Water Dispenser 
may be heated in 
oven. Hygiene 
hose is still 

Operational 

(MD24K) 
@ CHILLED 

outlet - Connect 
(FM RED/RED 

hose and 
attach Contin- 

gency Water 
Dispenser       

@) Advise MCC 

@) With Galley 
inlet QD discon- 
nected from 
CHILLED outlet, Cold 
H20 Pump will not 
be able to keep 
Resistance Temp 
Detector below 60 
degF by 
recirculation. Pump 
will run 20 sec every 
five min. If pump 
noise is objection- 
able during sleep, 
switch OVEN/RHS - 
OFF. Running with 
recirculaton path 
blocked will not 
damage the pump 

G) If Galley pump 
Is faded, line 
pressure should 
force some water to 
flow into container 
while dispense viv is 
lheid open during 
timed dispense cycle 
--tests show that 
80% of qty selected 
will dispense 

If OVEN/RHS - 
OFF during sleep, 
switch OVEN/RHS - 
AUTO early to 
insure hot water at 
RHS. About one 
hour is reqd to heat 
water from ambient 
temperature 
(70 degF) 
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ECLS 

>] 
q   

6.6d (Cont) 

  

Attempt to 
dispense other 

temp 
  

NOTE 
Failure to open 
and close RHS 

switch inhibits 

dispense 

(GALLEY) 
@ Retract 

container, 

insert empty 
water container 

and push-in to 
depress RHS 

lever closing 
RHS switch 

@ H20 HOT 

(COLD) pb - 
HOT (COLD), 
select different 

temp than 
previous 

attempt O® 
  

  

  

Does selected 
volume of H20 
dispense ? 

50 | Was hot H20 

selected ? 
  

NO 51] RHS HOT 
  

    

  

NO 
q 

    
153. | CONTROL 
ELECTRONICS 
FAILURE OR 
NEEDLE INLET 
FEEDLINE STILL 
BLOCKED   YES 

QO@     
34 | Config for 
backup cold H20 
dispense 
      

  2)©) 
  

95 Config for 
backup cold H20 

dispense 
  

NOTE 
Do not use the 
RHS. Food/ 
beverage pack- 

ages rehydrated 
with coid H2O0 

from Contingency 
Water Dispenser 

may be heated in 
the oven. Hy- 
giene hose is still 
operational 

(MO24K) 
@ CHILLED 

outlet - Connect 
FM RED/RED 

hose and attach 

Contingency 
Water 

Dispenser     
NOTE 

Do not use the 
RHS to dispense 

cold H20. Hy- 
giene hose is still 
operational 

  

(MD24K) 

@ CHILLED 

outlet - Connect 
IFM RED/RED 

hose and 
attach Contin- 

gency Water 

Dispenser 
® Dispense H20 

using Contin- 
gency Water 

Dispenser 

  

H20 DISPENSE 
SOLENOID VALVE 
FAILED CLOSED 
OR AMBIENT/HOT 
H20 LINE 
BLOCKAGE 
DOWNSTREAM 
OF Mv3     

NOTE 

Do not attempt to 

dispense hot H20. 
Food/ beverage 
packages rehy- 

drated with coid 
H20 may be 
heated in the     

oven 

CAUTION 

  

porno pnetemy       

Failure to turn off 

water htrs may 
cause hot water 

tank rupture     
    

56] 

(GALLEY) 
@ H20 HTRS - OFF 
@ OVEN/RHS - OFF       

  

Does H20 

dispense at 
normal rate ?   

    

    

YES 

NO 
— > 57 | UNDER- 

FLOOR BLOCK- 
AGE OF CHILLED 
H20 LINE       

  + 

  
$9 

Q) Advise MCC 

G) With Galley 
inlet QD discon- 
nected from 
CHILLED outlet, Cold 
H20 Pump will not 
be able to keep 
Resistance Temp 
Detector below 60 
degF by recircu- 
lation. Pump will 
run 20 sec every five 
min. If pump noise 
is objectionable 
during sleep, switch 
OVEN/RHS - OFF. 
Running with 
recirculation path 
blocked will not 
damage the pump 

(s) If OVEN/RHS - 
OFF during sleep, 
switch OVEN/RHS - 
AUTO early to 
insure hot water at 
RHS About one 
hour ts reqd to heat 
water from ambient 
temp (70 degF) 

() Crew may elect 
to connect the 
Galley Chilled inlet 
QD to AMBIENT 
loutlet to reduce 
heating time. To 
retain chilled H2O0 
dispense, use IFM 
RED/RED hose to 
connect Contin- 
gency Water 
Dispenser to 
CHILLED outlet. in 
this config, note (6) 
laiso applies 

    

ECLS/6 6/013 06/29/88 6-135 MAUVALUGEN 1 

  

 



430 

  

  

    

ECLS 6.6d (Cont) 

5 
O® 

se | so | To dispense 60.| RHS COLD 
NOTE cold H20 or use H20 DISPENSE   

Do not attempt to 

dispense hot H20. 

Food/beverage 
packages rehy- 
drated with cold 
H20 may be 
heated in oven.   

oven 
  

    

N     
CAUTION 

      

   
        
   
Failure to turn off 

water htrs may 
cause hot water 

tk rupture 

  

NOTE 

When RHS ts re- 

powered, pumps 

should recirculate 
H20 for 40 sec, 
during which time 
dispense 1s inhib- 
ited 

  

(GALLEY) 
@ OVEN/RHS - 
AUTO       

  

62 

(GALLEY) 
@ H20 HTRS - OFF 
@ OVEN/RHS - OFF   

63 | To dispense 

cold H20 or use 

the oven 
      NOTE 

When RHS is re- 

powered, Cold 
H20 Pump will 

recirculate H20 

for 40 sec, during 
which time 

dispense is 

inhibited 

  

(GALLEY) 
@ OVEN/RHS - 
AUTO       

SOLENOID VALVE 
FAILED CLOSED 
OR H20 LINE 
BLOCKAGE 
DOWNSTREAM 
OF MD24K 
CHILLED OUTLET       

  

61 Config for 
AMBIENT H20 or 

use oven 
  

NOTE 
Hygiene hose ts 
not operational 

  

(GALLEY) 
@ AUX H20 00 

outlet - Connect 

{FM RED/RED 

hose and attach 

Contingency 
Water 
Dispenser       

  

G) Advise MCC 

6) Crew may elect 
to connect Gailey 
Chilled inlet QD to 
AMBIENT outlet to 
reduce heating 
time. To retain 
chilled H20 . 
dispense, use IFM 
RED/RED hose to 
connect the 
Contingency Water 
Oispenser to 
CHILLED outlet. In 
this config, note (6) 
also applies 

Hot H20 Pump 
will run contin- 
uously while 
OVEN/RHS - AUTO, 
once Recirculation 
Thermostat drops 
below 145 degF, 
unless inhibited by 
dispense. Running 
continuously with or 
without blocked 
recirculation path 
will not damage 
pump. If cold H20 
recirculation path 
thru AMBIENT 
outlet ts blocked, 
Cold H20 Pump will 
run without damage 
for 20 sec every five 
min while OVEN/ 
RHS - AUTO, unless 
inhibited by 
dispense 
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ECLS 

  

Galley Pump 
(Hot or Cold) 

6.6e GALLEY PUMP RUNS CONTINUOUSLY 

@) 
>|) | Reset control 
— 

  

  

Runs 
Continuously     
  

Nominal Config: 

(R12L:G) 
SPLY H20 GALLEY 
SPLY VLV - OP 
(ML86B: A) 

_| cb MNC SPLY H20 
GALLEY SPLY - cl 
(ML868:B) 
cb MNA GALLEY 
OVEN -cl 

cb MNB GALLEY 
H20 HTR - ci 
(MA73C:G) 
cb AC3 GALLEY 
FAN BA, ©B,OC 
(three) - cl 
(GALLEY) 
MV3 viv -ON 
MV2 viv - COLD 
OVEN/RHS - AUTO 
H20 HTRS - AUTO 
OVEN FAN - OFF 

  

electronics . 
  

NOTE 

When RHS pwr is 
cycled back 
AUTO, pumps 

should recirculate 
water for 40 sec 

before stopping 

(GALLEY) 
@ Cycle OVEN/ 

RHS - OFF then 

        

AUTO twice 
YES 

Do both pumps Lp Ld TRANSIENT 
stop ? 

. ELECTRONICS 
NO PROBLEM       

  ¥y_ @) 
3 | Perform 
backup method 
of pump 
deactivation 

  

  

(GALLEY) 
@ insert empty 

water container 

and push-in to 

depress RHS 
lever closing G) (a) G) 
RHS switch 

NO 
Does pump stop ? > 14 J CONTROL 

ELECTRONICS 
FAILURE 

  

   
    

        

YES   

QyO® 
5. | HOT WATER 
RECIRCULATION 
THERMOSTAT OR 
COLD WATER 
RESISTANCE 
TEMP DETECTOR 
FAILURE 

  

      

  

G) Hot H20 Pump 
will run contin- 
uously for about 
one hour upon 
initial galley 
activation: time 
reqd to heat water 
from 70 degF to 165 
degF. Hot H20 
Pump will 
recirculate hot 
water when Recir- 
culation Thermostat 
temp drops below 
145 degF. Cold H20 
Pump will run for 20 
secat5 min 
intervals as long as 
Resistance Temp 
Detector temp 
exceeds 60 degF. 
Since Chiller is 
normally much 
cooler, Cold H2O0 
Pump should run 
less often 

@) Inserting water 
container pushes in 
RHS lever which 
inhibits pumps 

G) Continuous 
running of hot 
and/or cold H20 
Pump(s) does not 
cause damage. 
Recommen 
continuing normal 
use of galley, if 
control electronics 
permits 

G) tf pump noise is 
objectionable 
during sleep, turn 
OVEN/RHS - OFF. To 
use galley, switch 
OVEN/RHS - AUTO, 
Switch to Auto 
early, if hot water is 
desired at RHS. 
About one hour is 
reqd to heat water 
from ambient temp 

(70 degF) 

G) If pump noise is 
objectionable 
during sleep, keep 
water container 

inserted in RHS. To 
insure hot water at 
RHS, remove water 
container in 

advance. About 
one hour is reqd to 
heat water from 
ambient temp 

(70 degF) 

G) Advise MCC 
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ECLS 

  

Galley RHS 
Dispenses 
More Than © 
Selected Volume   

SELECTED VOLUME 

  

  1 | Reset Control Electronics and 

re-attempt dispense 
      

Nominal Config: 

(R12L:G) 
SPLY H20 GALLEY 
SPLY VLV - op 

(ML86B:A) 
‘cb MNC SPLY H20 
GALLEY SPLY - cl 

(ML868:8) 
cb MNA GALLEY 
OVEN -c! 

cb MNB GALLEY 
H2O HTR- cl 

(MA73C:G) 
cb AC3 GALLEY 
FAN oA, 68, oC 
(three) - cl 

(GALLEY) 
MvV3 viv-ON 
MV2 viv - COLD 
OVEN/RHS - AUTO 
H20 HTRS - AUTO 
OVEN FAN - OFF 

(GALLEY) 

switch 

attempt 

®@ Dispense water 

When RHS is repowered, pumps should 

recirculate water for 40 sec, during which 
time dispense is inhibited 

@ Cycle OVEN/ RHS - OFF then AUTO twice 
@ insert empty water container and push 

in to depress RHS lever closing RHS 

Select same volume and temp as previous 

  

dispense ?   Does more than selected volume   
  

YES 

  

NO 
    

  

q 

3 | Repeat 

dispense attempt 

after clearing 
H20 Quantity 

Selector Switch 

2] Repeat 

dispense attempt 
  

  

NOTE 
Select same vol- 
ume and temp 
as previous 

attempt. Failure 

to open and 

clase RHS switch 
will inhibit 

dispense 

(GALLEY) 

®@ Rotate H20 

Quantity Sel- 
ector Switch 
back and forth 
several times 
thru previously 
attempted vol- 
ume, then stop 

there 
®@ Retract contain- 

er, insert empty 
water contain- 

er and push in 

to depress RHS 
lever closing 
RHS switch 

@ Dispense water 

NOTE 
Do not reset Con- 

trol Electronics. 

Select same 
volume and temp 

as previous 

attempt. Failure 
to open and close 
RHS switch will 

inhibit dispense 

  

(GALLEY) 
@ Retract contain- 

(er, insert empty 
water container 

and push-in to 
depress RHS 

lever closing RHS 
switch 

®@ Dispense water 
    Does more than 

selected volume 

dispense ? 

6.6f GALLEY RHS DISPENSES MORE THAN 

  

4 | CONTROL 
ELECTRONICS 
PROBLEM THAT 

YESS CLEARS UPON     RESET     
  @ 

  

~_O y     
6 } TRANSIENT   PROBLEM 

  

Does more than 

selected volume 
dispense ? 
  

NO 

    
7 | TRANSIENT 
H20 QUANTITY 
SELECTOR 
SWITCH 
PROBLEM         CONTROL 

ELECTRONICS 

q 

is | Reset Con- 

trol Electronics 
  

   
     

  

NOTE 
When R#S ts re- 

powered, 
pumps should 
recirculate H20 

for 40 sec, 

during which 
time dispense is 

inhibited 

  

(GALLEY) 

@ Cycle OVEN/ 
RHS - OFF then 

AUTO twice 

®@ Continue use of 
RHS by reset- 
ting Control 
Electronics after 

each dispense     

G) Advise MCC 
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ECLS 6.6f (Cont) 

  

|g [attempt to dispense different volume _| 
NOTE 

Select same temp as previous attempt. 
Failure to open and close RHS switch 

will inhibit dispense 

  

(GALLEY) 
@ Retract container, insert empty water 

container and push-in to depress RHS 
lever closing RHS switch 

@ H20 VOL - Select different volume 
®@ Dispense water 
  

      

        
    

      

@ 

  

    

      

  

G) Advise MCC 

Q) instead of de- 
activating RHS and 
initiating backup 
cold H20 dispense, 
crew may elect to 
manually control 
RHS dispense vol- 
ume by resetting 
Control Electronics 
(OVEN/RHS - OFF 
then AUTO twice) to 
terminate dispense 
gycle when food/ 

rink package has 
filled to desired 
level determined 
visually 

    

Does more than selected volume dispense ? NOT 9 } H20 QUAN- 
ms TITY SELECTOR G) ren 

SWITCH PROBLEM let QD disconnected 
GQ) from CHILLED out- 

let, Cold H2O0 Pump 
10} ContRoL will not be able to 
ELECTRONICS keep Resistance 
FAILURE Lis | Temperature 

@ Note failed Detector below 60 
volume setting degF by recircula- 
and avoid its tion. Pump will run 

G) use 20 sec every five 
min. If pump noise 

1 nfig for backup cold H2 ispens is objectionable 

NOTE during sleep, switch 
Do not use RHS. Food/beverage packages OVEN/RHS - OFF. 
rehydrated with cold H2O from Contin- Running with 
gency Water Dispenser may be heated in fecirculation path 
oven. Hygiene hose is still operational danaue the pump 

(MD24K) ” 
@ CHILLED outlet - Connect IFM RED/RED 

hose and attach Contingency Water 
Dispenser 

A3Z3ECLS/6.6016 02/14/89 6-139 MAL/ALL/GEN 1 
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ECLS SSR-1 CRYO HTR MANUAL OPS 

© 
  

1 | Config limits . 
  

Config SM Atert limits for affected tank which 
requires manual htr ops via SM SPEC 60. Do not 

use 8/U C/W limits untess necessary (e.g., Tank P 
XDCR failure). Do not alter hardware C/W limits. 
Use appropriate ID listed below to modify SM 
Alert, limit set #1 
  

TANK | SM ALERT (TANK P) 
# 

B/U CW (CNTLR P) 
  

02 H2 
  

  
0451100 | 0452100 
0451200 | 0452200 
0451300 | 0452300 
0451400 | 0452400 | 
0451500 | 0452500 M

b
w
W
N
 =
 

      

  

      

  
  

QO® 
2 | Define alert limits 
  

Define upper and lower limits to be used for tank 
which requires manual heater operations 
  

  

          

    

G) SM ALERT 
LIMIT SET 1 is used 
when both heater 
switches are in OFF 
or ON. Limit set 2 is 
used only when one 
or both heater 
switches are in 
AUTO 

@) MCC may 
recommend new 
tower limit based on 
TK quantity. Limit 
supplied is ok for all 
TK QTYs 

G) This procedure 
assmues that both 
manifold vivs are 
open 

  

CRYOGENIC | LOWER LIMIT = | UPPER LIMIT 

02 780 920 
H2 200 260 

ECLS/SSR/001 02/14/89 6-140 MAL/ALL/GEN 6 
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n 
ECLS SSR-1 

  

{3 | Activate htrs 

Determine 

appropriate 

switch{es) that 

control htr(s) to 
be operated from 
6.3 CYRO Table A. 
Config: 
@ Affected TK 

HTR A (one) - 
ON 

@ All other TK 

HTRS - OFF       
  y 

  

al Wait for 
alarm 
  

Wait for ‘S68 
CRYO O2(H2)’ 
msg or ‘S68 CRYO 
O2(H2) PRESS’ 
msg if using B/U 
CAV 
  

  

(Cont) 

  

  

  

  

        

    y 
Z | Dual htrs 

must be used 
© Affected Tk 

HTRB-ON 
@Cycle Aand B 

HTRS in subse- 

quent blocks     

Pressure OK 

Pressure ~ 
@ Affected TK 

Pressure + HTR A- OFF 
Half heaters are 
sufficient. 

Cycle HTRA 
only during sub- 
sequent blocks 

® Troubleshoot 
alarm per 
appropriate 

Mal procedure   

        

[2] 9]     

      q y 

8 | Wait for 
alarm 
  

Wait for ‘S68 
CRYO O2(H2)’ 
msg or ‘S68 CRYO 
O2(H2) PRESS’ 
msg if using B/U 
CAV 
  

Ls] 
  

        

Pressure OK 

Pressure + 
@ Affected TK 

Pressure + HTR(s) - OFF 
i,     

f 
  

© Affected TK 
HTR(s) - ON       
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ECLS SSR-2 
FES CORE FLUSH PROCEDURE 

: NOTE 
Procedure used to deice or to remove contamination 
from either topping or hi-load core by flowing warm 
freon through core. Core problems are evident by 
failure of any controller to start FES. “MCC for flush 
method and length of time reqd to warm core 

L1 1. o& FLASH EVAP CNTLR PRI A,B (two) - OFF 
. VSEC - OFF 

2. / TOP EVAP HTR DUCT - A(8) 
VHTR NOZ (two) - A AUTO (B AUTO) 

If HL LOAD EVAP is to be flushed, 
3. HILOAD DUCT HTR-A/B 

SM 88 APU/ENVIRON THERM 

Wait at least 20 min or until Hi LOAD DUCT Ts > 150 degF 
4. HILOAD EVAP -ENA 

\f rapid flush reqd, bypass radiators 
5. RADBYPVLV MODE (two) -MAN 

6. MAN SEL (two) - BYP (3 sec) 
7 tb (two) - BYP 

7. After one min read note below then, go to step 10 
If RAD BYPASS not desired, set RADS to HIG 

8. RADCNTLR OUT TEMP - HI 

YOUT T LOOP 1,2 increasing to ~57 degF 
9. Wait for time specified by MCC, read note below 

then go to step 10 

  

NOTE 

While performing the following steps, monitor TOPPING or 
HI LOAD DUCT TEMPS and EVAP OUT T. If radiators are 

bypassed, high temps can be expected. Successful flush will be 
indicated by EVAP OUT temps stable at ~62 degF (~39 degf if RAD 
HIGH set point is used) when FLASH EVAP CNTLR is activated. 

Secondary cue is a very rapid decrease in duct temps 

If RADS bypassed, 
| 10. FLASH EVAP CNTLRSEC-ON 
If RAD OUT T in HIGH 

11. FLASH EVAP CNTLR PRIA-ON 

12. | Monitor for EVAP OUT T decrease 
lf no decrease or if temp erratic after 30 sec, 

13. FLASH EVAP CNTLR SEC (PRIA) - OFF 

14, After 30 sec, repeat steps 10(11) and 12 as directed by MCC 
If not successful, go to step 15 

If EVAP OUT T decreases to ~62(~39) degF, ice has cleared, then, 
Return to nominal config: 
15. “RAD OUT T-NORM 

\f rads bypassed, 
RAD BYP VLV MODE (two) - AUTO 

CNTLR LOOP (two) - AUTO A 
After 90 sec, /RAD BYP VLV tb (two) - RAD 

16. FLASH EVAP CNTLR SEC (PRI A) - OFF 
17. HILOAD EVAP - OFF 

18. HI LOAD DUCT HTR - OFF 

19. If FES is reqd and Topping Evap operational, go to FES RESTART, 
ECLSSSR-5 >> 

If TOPPING EVAP not operational, 
20. TOPPING DUCT HTR - OFF 

NOZ HTR (two) - OFF 
If Ht LOAD EVAP not operational, 

21. For deorbit, go tq LOSS OF HI LOAD EVAP (ORB PKT, PWRDN) >> 

436 
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ECLS SSR-3 
RECONFIG TO ALT PCS SYS (AUTO OPS) O 

| Use this 
“ (1) procedure for 

    

      

  

~ complete reconfig 
|| .1 1 | Reccnfigtoalternatesystem of Auto PCS. Some 

Loss of PCS (L2) sws may be already 
Sys 1(2) ATM PRESS CONTROL in desired position 

O2orN2 @ O2/N2 CNTLR VLV SYS 1(2) - CL 
e 2(1)- AUTO 

(01) 
@ O2/N2 FLOW SEL - SYS 2(1) 02 
@ PPO2 SEL - SNSR B(A) 
  

  

(MO10W) 
@ 14.7 PSI CABIN REG INLET SYS 2(1)-OP 
e 1(2)-CL 
@ H20 TK N2 REG INLET SYS 2(1)-OP 
e 1(2)-CL 
@ O2 REG INLET SYS 2 (SYS 1) - OP 
° SYS 1 (SYS 2)-CL 

(CRT) 
@/N2 REG P 2(1) 185-240 psia 
@/O2 REGP 2(1) 90-110 psia 
      \f CABIN PRESS $15.2 psia >> 
  

  

6.2c} 61 
  

    6.2c! 68 

Y ' 
2_| tf CABIN PRESS > 15.2 psi 

(MO13Q) 
@ MIDDECK FLOODS AIRLK 2 - ON/OFF 

      

  

(Inner Hatch) 
@ EQUAL viv caps (two) - remove, stow 
@ EQUAL viv (two) - OFF 
@ Open, stow HATCH 

© Rotate vent duct into airlock 

(015:0) 
© cb MNB PPO2 C CAB dP/dT - op 

  

  

(AW828) 
@ AIRLK DEPRESS viv cap - vent, remove 
  

Depress Cabin to OPS level 
  

{(AW82B) 
@ AIRLK DEPRESS viv -5 

* If ’S66 CABIN PPO2’ 

* AIRLK DEPRSS viv - CL 

* (CS) 
* DIRECT O2 viv- OP 

* When PPO2 = 3.45 
* DIRECT O2 viv-CL 

* Continue to depress 
* CABIN and add O2 as reqd 

@ When ‘S66 02(N2) FLOW’ 
If PPO2 > 3.6, continue depress until 

PPO2 < 3.6 psia 
If PPO2 < 2.9, continue depress until 
CABIN PRESS = 14.5 psi 
AIRLK DEPRESS viv -CL 

\ Allow CABIN PRESS and PPO2 to iner (~ 15 min) 

Repeat depress to CABIN PRESS = 14.5 

until PPO2 > 2.9 psia 

o
e
#
 
e
e
 

oe 
2
 

De 
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ECLS SSR-3 (Cont) 

  

{3 | Reconfig fro m Cabin Depress 
(AW82B) 
@ AIRLK DEPRESS viv -CL and capped 

  

  

(015:0) 
@ cb MNB PPO2 C CAB dP/dT - cl 
  

(inner Hatch) 

® tf reqd, rotate vent duct and stow on AIRLK wall 
®@ If reqd, close HATCH 
® EQUAL viv - Norm and capped 

(MO13Q) 
@ MIDDECK FLOODS AIRLK 2 - OFF/ON 

      
  

438         

ECLS/SR009 =—-0.113/89 6-144 MAU/ALUGEN 5 

 



439 

  

ECLS SSR-4 
RECONFIG TO ALT H20 LOOP 

  

| Good H20 
loop already 
activated ? 

  

3] 

      

NO 

q   
  

21   

  
{L1) 
@ H20 PUMP LOOP 1(2)- ON 

vf 2(1) - OFF 

tf SM2 available: 

~950 Ib/hr 

(€ SM2 not available: 

(CRT)   

SM 88 APU/ENVIRON THERM 

e 

@//H20 LOOP 1(2) BYP MODE - MAN 

@ H20 LOOP 1(2) BYP MAN - DECR/INCR 
until (CRT) H20 LOOP 1(2) ICH FLOW 

@ Do not adjust H2O LOOP 1(2) ICH 
FLOW unless instructed by MCC     

  VO   

  

  

  

        

  

  

  

LOOP 2 
  

(R13U) 
@ Inhibit LOOP 1 PUMP 
OUT P (param 105) 

@ Change LOOP 2 PUMP 
OUT P (param 115) lower 

CNW to 1.50 vde (45 psia) 
pw aw ee ew meee eee ee 

Reconfig 8/U C/V 
  

| SM 60 SM TABLE MAINT 
      @ ITEM 1 -0612600 EXEC 

@ ITEM 15 EXEC 
@ ITEM 1 +0612 700EXEC 
@ ITEM 11 +45 EXEC     

3 | Reason for loop 
reconfiguration: 

4 _] New active loop is: PUMP FAILURE OR La | 
LOOP FLOW > 
BLOCKAGE LOOP 1 

LEAKS (EXTERNAL OR (R13U) 

FREON/H 20 INTER- @ Inhibit LOOP 2 PUMP 
LOOP LEAKAGE) OR OUT P (param 115) 

OUT P At Aceon @ Change LOOP 1 PUMP 
TY INST OUT P (param 105) lower 

Q CW to 1.50 vdc (45 psia) 
BYPASS CONTROLLER Re econfig B/U CW aoe 
FAILURE 

| SM 60 SM TABLE MAINT | 

BALANCING REQD ITEM 1 -06127 00 EXEC @ ITEM 15 EXEC 
@ ITEM 1 +0612600EXEC 

6.4p[ 36 | @ ITEM 11 +45 EXEC 

  

5 New active loop is: 

  

LOOP 1 LOOP 2 
  

(R13U) 
@ Change LOOP 1 PUMP 
QUT P (param 105) lower 
CW limit to 1.50 vde 
(45 psia) and LOOP 2 

(param 115) to 0.70 vde 
(19.5 psia) 

Reconfig B/U CW 

SM 60 SM TABLE MAINT 

(R13U) 
@ Change LOOP 2 PUMP 
OUT P (param 115) lower 

CMW limit to 1.50 vde 

(45 psia) and LOOP 1 
(param 105) to 0.70 vde 
(19.5 psia) 

Reconfig 8/U C/(W 

| SM 60 SM TABLE MAINT | 
  

@ ITEM) +0612600 EXEC 
@ ITEM 11 +45 EXEC 
@ ITEM 1 +06 12700EXEC 
@ ITEM 11 + 19.5 EXEC   /@ ITEM 11 + 19.5 EXEC   @ ITEM 1 +0612700 EXEC 

@ ITEM 11 +45 EXEC 
@ ITEM 1 +06 12600 EXEC   

      

G) Procedure 
assumes initial CAV 
and B/U CW for 
PUMP OUT Pset at 
19.5 for inactive 
loop and 45 for 
active loop 

@) Loss of bypass 
controller results in 
loss of all instrumen- 
tation in affected 
loop except flow 
and some tempera- 
tures 

G) With loss of 
PUMP OUT P and 
ACCUM QTY instru- 
mentation, Freon/ 
20 interloop leak- 
age is not detect- 
able. Affected loop 
should not be used 
unless reqd 
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ECLS SSR-4 (Cont) 

  

6 | New active loop is: 

  

LOOP 1 LOOP 2 
  

(R13U) 
@ inhibit LOOP 2 PUMP 
QUT P (param 115) 

@ Change LOOP 1 PUMP 
QUT P (param 105) lower 

CNW to 1.50 vde (45 psia) 

{R13U) 
@ Inhibit LOOP 1 PUMP 

OUT P (param 105) 
@ Change LOOP 2 PUMP 
QUT P (param 115) lower 
CM to 1.50 vde (45 psia) 

  

Reconfig B/U CAV Reconfig B/U C/W 

SM 60 SM TABLE MAINT | [sm 60 SM TABLE MAINT | 
  

@ ITEM 1 +06 12600 EXEC 
@ ITEM 11 +45 EXEC 
@ ITEM 1 +06127Q0QEXEC 

Inhibit Loop 2 SM Alerts 
@ ITEM 10 EXEC 

@ {TEM 1 +0612710EXEC 
@ ITEM 10 EXEC   

© ITEM 1 +06 12700 EXEC 
@ ITEM 11 +45 EXEC 
© ITEM 1 +06 12600EXEC 

inhibit Loop 1 SM Alerts 
@ {TEM 10 EXEC 
@ ITEM 1 +-0612610EXEC 
©@ ITEM 10 EXEC       

  

Z | New active loop is: 

  

LOOP 1 LOOP 2 
  

(R13U) 
@ inhibit LOOP 2 PUMP 

OUT P (param 115) 
@ Change LOOP 1 PUMP 
OUT P (param 105) lower 

CNW to 1.50 vdc (45 psia) 

(R13U) 
@ Inhibit LOOP 1 PUMP 

OUT P (param 105) 
@ Change LOOP 2 PUMP 
OUT P (param 115) lower 

CNV to 1.50 vde (45 psia) 
woe me wwe eee ewe em ee we 

  

Reconfig 8/U C/W Reconfig B/U CW 

| SM 60 SM TABLE MAINT | || SM 60 sm TABLE MAINT | 
  

@ ITEM 1 +061 2600EXEC 
@ ITEM 11 +45 EXEC 
@ ITEM 1 +-0612700EXEC 

Inhibit Loop 2 SM Alerts 
@ ITEM 10 EXEC 

@ ITEM1 +0612710EXEC 
@ ITEM 10 EXEC 
@ ITEM 1 +0612740 EXEC 
© ITEM 10 EXEC 
@ ITEM 1 «0612705 EXEC 
@ ITEM 10 EXEC   

@ ITEM 1 -0612700EXEC 
@ ITEM 11 +45 EXEC 
@ ITEM 1 +06 12600 EXEC 

Inhibit Loop 1 SM Alerts 
@ ITEM 10 EXEC 
@ ITEM 1 +-0612610EXEC 
@ ITEM 10 EXEC 
@ ITEM1 -0612640 EXEC 
© ITEM 10 EXEC 
@ ITEM 1 +0612605 EXEC 
@ ITEM 10 EXEC               
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ECLS SSR-5 
FES RESTART 

1_| vrs 
Controllers off 

  

  

(L1) © 
FLASH EVAP 
CNTLR 
@ PRI A-OFF 
e /B-OFF 
e ¥SEC-OFF 

1 © 
  

  

  

SM 88 
APU/ENVIRON 
THERM       © 
  

        

        
    

      

    

      
  
  

  

  

  

  

  

FREONLOOP 1,2 {Y59_3 | Restart Evap 
EVAP OUT T (L1) 

between 41-47 @ RAD CNTLR 
degF ? OUT TEMP - HI 

NO (CRT) 
When FREON 

LOOP EVAP OUT 
TEMP = 50 degF 
£2 (~1 min): 

(t1) 
@ RAD CNTLR 

OUT TEMP - 

NORM (then 

immediately) 

@ FLASH EVAP 
CNTLR PRI A(B) - 

ON 
8 @ After ~ 30sec, 

VEVAP OUT T 
@) ~39 degF 

4 3 (CRT) 

FREON LOOP 1,2 NO 
EVAP OUT T 

> 68 degF ? 

YES iu 

Vv. 

sd eutyisHt YES 6 | Restartevap | 
LOAD EVAP Prt) 
enabled ? @ FLASH EVAP 

CNTLR PRI A(B) - 
NO ON 

@ After ~ 30sec, 
VEVAP OUT T 
~39 degF 

nO) 
7 | tsuse of Ht [YES g | Ymccto 
LOAD EVAP reduce heat load 
prohibited due to 
FES or payload ®@ Change 
constraints ? attitude (tail 

sun best) 
ro @ Power down 

(PRIORITY 

PWRDN, OPCL) 
lg | Activate 

HI LOAD EVAP 
  

(L1) 
@ HILOAD Evap - 
ENA   

or 
®@ Deploy radia- 

tors (if stowed)           

C1 

@) To ensure 
positive FES restart, 
RADs are placed in 
HIGH to impose a 
load on FES 

@) TOPPING EVAP 
will overtemp 
shutdn when inlet 
temp exceeds ~68 
degF and HI LOAD 
not activated 

G) Heat load 
beyond capability of 
topping evap 

G) Prior flight 
experience has 
demonstrated that 
FES shutdns are 
most likely in this 
temp range 
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ECLS SSR-6 
CABIN EQUIP PWRDN 

C2 

F7/FB/AGU :- 
F6/F8 

O14:E 

O1S:E 

O6:E 

i 

Wwi1-10 

- O19 
A3 
R11 

MO39M 
MO42F 

MOS8F 
GALLEY 

MA73C:G 

442 

06/13/88 

CRT (three) PWR - OFF 

FLT CNTLR PWR (three) - OFF 
INST PWR (two) - OFF 

cb MNA DDU L,AFT (two) - op 
cb MNB DDU LR (two) - op 
cb MNC DDU R,AFT (two) - op 

CAB TEMP - COOL(as reqd, WARM) 
Minimize Itg 
Install Window Shades (ten) 

TV PWR - OFF 
MON 1,2 - OFF 
VTR PWR - OFF 

MIDDECK COMM CCU PWR - OFF 
SPKR AUD SPKR PWR - OFF 

PWR - OFF 

MIDOECK CCU AUD PWR - OFF 
DCPWRBUS A - OFF 

B - OFF 
cb AC3 GALLEY FAN (three) - op 

or 
Food Warmer - OFF, vlight - off 
All middeck Its - off 

6-148 MAL/ALL/GEN 1 
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ECLS SSR-7 
FLASH EVAPORATOR CHECKOUT 

NOTE 

Procedure used+to check all components 

PRETEST SETUP 

1 

L2 

R12L 

ML31C 

a. ¥Rad flow, PLBD opened 

b. FLASH EVAP TOP DUCT HTR - A(B) 
NOZ (two) - AUTO A(B) 

if HI LOAD EVAP to be activated: 
FLASH EVAP Hi LOAD DUCT HTR - A(B) 

Wait = 45 min before activating HI LOAD 

c. FLASH EVAP FOLN HTR A SPLY - 1(2) 
BSPLY - 1(2) 

d. /SPLY H2O TKB OUTLET - OP (tb-OP) 
vB SPLY ISOL VLV - OP (tb-OP) 
“TKD OUTLET - OP (tb-OP) 

COMPONENT CHECKOUT SM 88 APU/ENVIRON THERM 

li 

CRT 

1 

CRT 
U1 

1 

CRT 
1 

443 

a. PRIMARY CNTLR A,B and TOPPING FES CHECKOUT 

Perform FES RESTART, ECLS SSR-5 

b. SECONDARY CNTLR and TOPPING FES CHECKOUT 

NOTE 
This procedure /SEC CNTLR ops starting from standby 
mode. To check cntir startup under load conditions, 

interchange steps 2 and 3 but pause between steps 
to allow EVAP OUT T to incr > 62 degF (approx 1 min) 

1 YH! LOAD EVAP - OFF 
2. FLASH EVAP CNTLR PRI A.B - OFF 

SEC-ON 
3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 

MAN SEL (two) - BYP until tb - BYP 
4. After 2 min, /EVAP OUT T ~ 62 degF 
5. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 

CNTLR LOOP 1,2 (two) - OFF, then AUTO A(B) 
_ After 90sec, /tb - RAD (two) 
6. Perform FES RESTART, ECLS SSR-5 

c. SECONDARY CNTLR, HI LOAD FES, FEEDWATER A CHECKOUT 

1. HIELOAD EVAP-ENA 

FLASH EVAP CNTLRSEC -ASPLY 

2. PR! A,B - OFF 

SEC-ON 
3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 

MAN SEL (two) - BYP until tb - BYP 
4. After 2 min, /EVAP OUT T ~ 62 degF 
5. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 

CNTLR LOOP 1,2 (two) - OFF, then AUTO A(B) 
After 90 sec, tb - RAD (two) 

6. Perform FES RESTART, ECLS SSR-5 
7. HELOAD EVAP - OFF 

After 30 min, 

8. FLASH EVAP HILOAD DUCT HTR - OFF 

d. SECONDARY CONTROLLER, Hi LOAD FES, FEEDWATER B CHECKOUT 

1. HILOAD EVAP - ENA 

FLASH EVAP CNTLRSEC - B SPLY 

2. PRI A.B - OFF 

SEC -ON 
3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 

MAN SEL (two) - BYP until tb - BYP 
4. After 2 min, /EVAP OUT T ~ 62 degF 
5. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 

CNTLR LOOP 1,2 (two) - OFF, then AUTO A(B) 
After 90 sec, tb - RAD (two) 

6. Perform FES RESTART, ECLS SSR-5 
7. HILOAD EVAP - OFF 

After 30 min, 

8. FLASH EVAP HI LOAD DUCT HTR - OFF 
9 CNTLR SEC -ASPLY 

ECLS/SR/013 =. 11/16/88 6-149 
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ECLS SSR-7 (Cont) 

« oo™ 

e. PRIMARY CNTLRA,8, TOPPING and HI LOAD EVAP, A and B SPLY CHECKOUT 

| 1. HILOAD EVAP - ENA 
FLASH EVAP CNTLR SEC - A SPLY(B SPLY) 

2. PRIA - OFF 
B - OFF 
SEC - OFF 

3. RAD BYP VLV LOOP 1,2 MODE (two) - MAN 
MAN SEL (two) - BYP until tb - BYP oa 

CRT 4. When EVAP OUTT > 47 degF, FLASH EVAP CNTLR PRIA-ON . : 
5. After 60sec, /EVAP OUT T ~ 39 degf + 1 degF 

1 6. FLASH EVAP CNTLR PRIA - OFF 
B-ON 

CRT After 60 sec, /EVAP OUT T ~ 39 degF + 1 degF 
1 7. RAD BYP VLV LOOP 1,2 MODE (two) - AUTO 

CNTLR LOOP 1,2 (two) - OFF, then AUTO A(AUTO B) 
After 90 sec, tb (two) - RAD 

8. After 2 min, HI LOAD EVAP - OFF | 

f. PRIMARY CNTLR A,B, TOPPING, STARTUP FROM STBY CHECKOUT 

1. Perform FES RESTART, ECLS SSR-5, using ACNTLR 
CRT 2. /RAD OUT T ~ 39 degF (FES to STBY) 

Pwrdn and/or change attitude if necessary 
Lt 3. RADCNTLROUTT-HIGH 
CRT 4. After 2 min, /EVAP OUT T ~ 39 degF + 1 degF | 
ul 5. FLASH EVAP CNTLR PRIA - OFF 

8-ON 
CRT 6. After 60 sec, /EVAP OUT T ~ 39 degF +1 degF 
1 7. RAO CNTLR OUT T - NORM, then immediately 

8. FLASH EVAP CNTLRB - OFF, then ON 
9. /RAD OUT T ~ 39 degF + 1 degF 

10. CNTLR OUT T- HIGH 
11. After 2 min, /EVAP OUT T ~ 39 degF +1 degF | “—™ 
12. RAD CNTLR OUT T-NORM 
13. FLASH EVAP CNTLRB - OFF 

—™ 

—_~ 
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ECLS SSR-8 
SMALL CABIN LEAK ISOL 

MO10W_ 2. 

3. 

L2 4. 

S. 

6. 
Wcs 

7. 

ML3IC 

AIRLOCK 9. 
HATCH 

10. 

11. 

445 

ECLS/SR/015 

« 

. NOTE 

Automatic cabin pressure control is done with one 14.7 psi 
cabin pressure regulator opened continuously. Manual cabin 
pressure control is done with one 14.7 psi cabin pressure 
regulator opened as reqd. 

Monitor for drop in cabin pressure over 1 hour following 
execution of each step. If MCC available, they may be able to 
provide shorter interval of time to monitor each step based 

on observed leak rate. Leak is assumed to be isolated if cabin 
pressure does not drop over course of 1 hour 

  

| SMM 66 ENVIRONMENT | or | smsyssuMM 1| 
  

If in manual cabin pressure control, go to step 3 

14.7 psi CAB REG INLET SYS 1(SYS 2) viv-CL 

Log current cabin pressure and current MET after each of the following steps 

CAB RELIEF A-CL 

CAB RELIEF A- ENA 
B-CL 

CAB RELIEF B- ENA 
COMMODE CNTL - PULL UP 

COMMODE CNTL - DN/OFF 
VAC VLV-CL 

VAC VLV - OP 
“VAC VENT ISOL-OP 

If airlock hatch is open, close hatch Equalization viv (two) - OFF, capped 

Equalization viv (two) - NORM, capped 
Firmly push covers of NEG PRESS RELIEF viv (two) (below side hatch) 

if time permits, go to CABIN LEAK SEALING (IFM) 
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ECLS SSR-9 
SUPPLY WATER DUMP USING FES 

> NOTE 
If PASS SM avail, monitor tank quantity; otherwise, 
monitor dump time provided by MCC 

  

Approximately 16%/hr FES water used by this method 

Crew may reset SM alert limits to annunciate end of dump if desired 

If Tk Ato be dumped, set Tk 8 Qty LL to -10 to preclude nuisance alarm 

  

PARAMETER PARA 1_SM_ ALERT 
NAME ID LOW | HIGH 

  

  

H2O SUPPLY QTY A | 0620410] 25.0 
B | 0620420] 10.0 
C | 0620548 | 75.0 99.0             

1. OUMP PREP 

R12L ¥ SPLY H2O XOVR VLV tb - CL 
If TK C and/or D to be dumped: 
Open SPLY H20 TK C(D) OUTLET, INLET viv on 
tank that will not be dumped (if applicable) 

2. OUMP INITIATION 

L1 RADIATOR CNTLR OUT T-HIGH 

IF FES not activated, 

o1 When EVAP OUT T ~ 50degF 
FLASH EVAP CNTLR PRI A- ON (if TK A and/or B to be dumped) 

B- ON (If TK C and/or D to be dumped) 
After one minute, 
7 EVAP OUT T ~ 39 degF 

3. OUMP TERMINATION 

1 RADIATOR CNTLR OUT T - NORM, then immediately 
FLASH EVAP CNTLR PRI A(B) - OFF, then ON 

After one min 
o1 ¥ EVAP OUT T ~39 deg 

If FES not reqd, 
u1 FLASH EVAP CNTLR PRI A(B) - OFF 

4. TANK RECONFIG , 

Open SPLY H20 TK C,D OUTLET, INLET viv except 
on any failed tank (external leak): 
SPLY H20 TKC OUTLET- OP (tb-OP) 

INLET -OP (tb-OP) 
ML31C TKD OUTLET- OP (tb-OP) 

INLET -OP(tb-OP) 

If H2O SUPPLY QTY limits were reset to annunciate end 
of dump, leave limits at annunciation value 
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ECLS SSR-10 
H20 PUMP OPS VIA GPC 

To provide continuous H20 pump ops in GPC 

1. Reset pump cycling constants 
  

SM 60 SM TABLE MAINTENANCE 
  

ITEM $16 4920641 EXEC 

17 +1 EXEC 

2. Perform SM CHECKPOINT INITIATE (ORB OPS, DPS) 

L1 3. o& H2O PUMP_LOOP 1(2) - GPC 

4. SMOPS 000 PRO 

5. SMOPS 201 PRO 

6. $M 88 APU/ENVIRON THERM 

¥/H20 LOOP PUMP OUT P 1(2) - 61-69 

M7 
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ECLS SSR-11 
FES FEEDLINE PURGE 

Lt 1. 

R12L 2. 

wes 4. 

R12t_ SS. 

1 6. 

o1 7. 
1 

10. 

11, 

R1i2L 12. 

13. 

448 

. NOTE 

Procedure provides evacuation of H20 from the FES Feedlines 
in the event of dual htr failures or htr deactivation during a 
major pwrdn. If a SPLY H2O dump reqd, perform dump before 
performing this procedure 

FLASH EVAPCNTLRPRI A -OFF 
YB -OFF 
¥ SEC - OFF 

/SPLY H20 B SPLY ISOL VLV - OP 
¥ TKA,TKB,TKC,TKD OUTLET - CL, to-CL 
XOVR VLV - OP, tb- OP 

YDUMP ISOL VLV - CL, tb- CL 

/DUMP VLV - CL, th-CL 

Unstow (top drawer of (FM container): 
Water Noz (B) 

Water QD Adapter (Y-R) 

Connect Water Nozzle to Y-R Water QO Adapter 
Connect Adapter to Cont H20 X-TIE POR QD 

SPLY H20 OUMP ISOL VLV - OP, tb- OP 

RAD CNTLR OUT TEMP - HI 

When EVAP OUT T ~5S0 degF, 
FLASH EVAP CNTLR PRI A-ON 

When EVAP OUT T again ~50 degF, 
FLASH EVAP CNTLR PRI A- OFF, then ON 

Repeat steps 7,8 until EVAP OUT T remains at ~57 degF, 
then FLASH EVAP CNTLR PRI A - OFF 

Repeat steps 7 thru 9 using FLASH EVAP CNTLR PRIB 

TOP EVAP DUCT HTR - OFF 
HTR NOZ (two) - OFF 

FLASH EVAP FDLN HTR (two) - OFF 

SPLY H20 DUMP ISOL VLV - CL, tb- CL 

Disconnect, stow QD and Nozzle 
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ECLS SSR-12 
AV BAY FIRE RECOVERY/RECONFIG 

NOTES 
1. This procedure is used to restore a single fault tolerance condition 

  

to Orbiter after ORB PKT, PWRON, AV BAY FIRE has been performed. 
It may be necessary to repower equipment in affected Av Bay to 
restore single fault tolerance (SFT). 

2. The following Reference Table identifies location of equipment to 

  

  

  

  

            

ensure SFT for entry: 

f™ Essential 
Equipment Av Bay 1 | Av Bay 2 | Av Bay 3A 

ANTISKID x x 
AUD CTR 1,2 

BRAKES x x 

COMM x 
CAV x 
O1MDM OF1 OF2 OF3 

O1lDSCc OF1 OF2 OF3 
PL MDM PLI PL2 

Minimum Equip 

reqd for SFT Av Bay 1 | Av Bay 2 | Av Bay 3A 

3 of 4FF MDMs FFA FF2,FF4 FF3 
3 of 4ADTAs 1,3 2,4 

3 of 4AAs 1,4 2,3 

2 of 3 MLSs 1 2,3 
2 of 3 TACANs 1 2 3 
2 of 3 FMCAs 1 2 3 
3 of 5S GPCs 1,4 2,5 3 

~~ 3. Perform recovery if smoke concentration < 15 and 
decreasing. Monitor smoke concentration during recovery. 
Valid smoke detection requires the aff Av Say fan operating. 

Use alternate pwr supply or equipment, if possibie. 
Perform with MCC coverage, if possible. 
FRCS dump will be 2 jet dump only N

O
W
 

  

CAUTION 
Do NOT close any cb(s) found open at time of fire that 
is normally closed. 
Unpower recovered component if smoke concentration 
increases during recovery       

A. COMM RECOVERY (FOR AV BAY 1 ONLY) 
G3 1. AUDCTR-1 

If Voice comm not restored: 

2. AUDCTR-2 

If Voice comm still not restored: 
3. AUDCTR-OFF . 
4. Perform MAL, COMM, SSR-1 

B. OILMDM RECOVERY 
o™~ If Av Bay 1 or 2 affected 

f 014:B 1. cb MNA O1 MDM OF 1/2 A- cl 

If cb not reset then: 
  O15:B 2. cb MNB Ol MDM OF 1/28 -cl 

If Av Bay 3A affected: 
014:B 3. cb MNA OI MDM OF 3/44 - cl 

If cb not reset then: 

016:B8 4 b MNC OL MDM OF 3/48 - cl 

¢ O 

5. PCMMU I/O RESET PCM - ITEM 5 EXEC (*) 

f 

449 

ECLSSRO19 =—-08. 2888 6-155 MAL/ALL/GEN 2 

 



ECLS SSR-12 (Cont) 

Cc. OLDSC RECOVERY 

If Av Bay 1 affected: 
O14:8 1. cb MNA OI SIG CONDR OF 1/4A-ct 

'f cb not reset then: 
015:8 2. cb MNB O! SIG CONDR OF 1/48 - cl 

If Av Bay 2 or 3A affected: 
015:8 3. cb MNB OISIG CONDR OF 2/3 A-cl 

If cb not reset then: 
016:8 4. cb MNC OISIG CONDR OF 2/3 B -cl 

D. AV BAY FAN RECONFIG 
  

CAUTION 
With Av Bay Fan activation, a momentary rise in smoke 

concentration may result. tf smoke concentration 

continues to increase for > 1 min, unpower affected bay       
f Av Bay 1 affected: 

L4a:G L o nee ene ec (three) AV BAY 1 FAN B -cl 

Note AC2 AMPS 
ut 2. AV BAY 1FANB-ON 

If AC AMPS not incr 0.5-0.9 amps/® or 

AV BAY 1 FAN AP < 1.45 0r > 4.0 
3. AV BAY 1 FAN B - OFF 

If MCC not available, unpower Av Bay 1 >> 

if Av Bay 2 affected: 
L4:H 4. ch AC3 PA PB, BC (three) AV BAY 2 FAN B- ci 

M 67 ELECTRI 

Note AC3 AMPS 
U1 5. AVBAY 2 FANB-ON 

If AC AMPS not incr 0.5-0.9 amps/® or 
AV BAY 2 FAN AP < 1.45 0r > 4.0 

6. AV BAY 2 FAN B - OFF 
lf MCC not available, unpower Av Bay 2 >> 

if Av Bay 3A affected: 
L4:H 7. ACt DA OB, @C (three) AV BAY 3 FAN 8 - cl 

  
Note AC1 AMPS 

1 8. AV BAY 3 FANB-ON 
if AC AMPS not incr 0.5-0.9 amps/® or 

AV BAY 3 FAN AP < 2.15 or > 4.50 
9. AV BAY 3 FAN B - OFF 

If MCC not available, unpower Av Bay 3 >> 

—. COMM RECOVERY (FOR AV BAY 3A ONLY) 
tf Comm not working: 

AIL 1. 5-BD PL CNTL -PNL 
PWR SYS - 1(2) 

PL DATA INTLVR PWR -ON 

$-BD PM CNTL - PNL 
NSP ENCRYPTION MODE - SEL 

SEL -BYP 

S-BD PM ANT SW ELEC -1 
PRE-AMP -1 

PWR AMPL STBY -1 

OPER -1 
XPNDR -4 

NSP PWR-1 
/ ENCRYPTION PWR - OFF 

2. Perform MAL, COMM, 2.3a 
If comm not restored: 

AIL 3. $-BD PL CNTL - PNL 
PWR SYS - OFF 

PL DATA INTLVR PWR - OFF 

$-BD PM CNTL - PNL 
ANT SW ELEC - OFF 
PRE-AMP - OFF 
PWR AMPL STBY - OFF 

OPER - OFF 
XPNDR - OFF 

NSP PWR - OFF 
450 / ENCRYPTION PWR - OFF 
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ECLS SSR-12 (Cont) 

' F. IMU FAN RECONFIG 

  

ISM 66 ENVIRONMENT 
if Av Bay 1 affected: 

u1 1. IMU FAN C(B) - OFF 
CRT If IMU FAN AP < 3.7 0r > 4.95 

li 2. IMU FAN C(B) - ON 
B(C) - OFF 

CRT 3. / IMU FAN AP ok 
If Av Bay 2 affected: 

L1 4. IMU FAN A(C) - OFF 

CRT If IMU FAN AP < 3.7 or > 4.95 

L1 5. IMU FAN A(C)-ON 
C(A) - OFF 

CRT 6. /IMU FAN AP ok 
if Av Bay 3A affected: 

ul 7. IMU FAN A(B) - OFF 
CRT If IMU FAN AP < 3.7 or > 4.95 

L1 8. IMU FAN A(B) -ON 
B(A) - OFF 

CRT 9. IMU FAN AP ok 

G. CAUTION AND WARNING RECOVERY (For AV BAY 3A only) 

013:C 1. cb ESS 2CA C/WB-cI (MA) 

F2(F4,A7) 2. Master Alarm pb - OFF 
O13:A 3. cb ESS 1BC CW A- ci (MA) 

F2(F4,A7) 4. Master Alarm pb - OFF 

NOTE 
CNW parameters must be reset to nominal on orbit config since 
temporary loss of pwr has set Hardware CW parameters to their 
default values. 

  

R13U 5. Inhibit parameters specified for on-orbit ops on PRIMARY CAV. 

PARAMETER MATRIX Cue Card 
6. Use CW & FDA TABLE (REF DATA) to reset limits for: 

CH Param 
004 CAB PRESS 
007 OMS TK P OX -L 
017 OMS TK P FU -L 
037 OMS TK POX -R 
047 OMS TK PFU-R 
074 CAB FAN Delta P 

7. CA MEM-CLEAR 
8. CAV PARAM SEL tw (three) - > 119 

  

  

  

          

H. ACBUS RECOVERY 
If AC Bus is suspect go to step 13 aaa) 30,00 
1. Isolate 3@ bus per table ——______—__—______» OB 0) onaft AC bus 

Number of cb to open: 

NOTE . 
3 AC UTIL PWR cbs are located BUS La MA73C 
on pnil4:B AC1 3@ 1 4 

BA | 16 5 
®B } 16 4 
®C } 13 5 

AC2 3@ 0 9 
BA] 15 5 
bB 16 4 

®c | 13 5 
AC3 3@ 1 7 

BA] 15 3 
OB} 16 | 3 
ec } 12 3 

013:A(C.E) 2. cb ESS 18C (2CA,3AB) AC1(AC2,AC3) SNSR - cl 
R1 3. Aff AC BUS SNSR - OFF 
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ECLS SSR-12 (Cont) 

  

CAUTION 
Following steps should be reviewed carefully prior 
to their execution since affected AC system may be tied 
into a short     
  

Repower PA: 
4. cb aff AC CONTR ®A - cl 

Aff INV PWR-ON 
INV/AC BUS - ON 

CRT YAff AC VOLTS > 110 and < 120 
JA AC AMPS <1 

If AC VOLTS, AMPS limits exceeded: 
5. Aff INV/AC BUS - OFF (tb-OFF) 

INV PWR - OFF (tb-OFF) 

6. chaff ACCONTR DA- op 
7. Repeat steps 4 thru 6 for @B, then @C 

If no phases recovered: 
O13:A(C,E) 8. cb ESS 1BC(2CA,3AB) AC1(AC2,AC3) SNSR - op 

If any phase recovered: 
9. Aff AC BUS SNSR - AUTO 

10. For recovered phases, all single ® cbs - cl ” 
If all 3 Bs recovered: 

11. All 3@ cbs - ct 
If 2 or 3@s recovered: 

12. Perform FC POWERUP, MAL, EPS, SSR-6 

13. Perform aff AC Bus Loss Actions, MAL, EPS, SSR (assume shorted ®), if reqd 

|. GPC RECOVERY 
NOTE 

3 of 5 GPCs reqd for single fault tolerance 

If requirement not met: 

Perform GNC REASSIGNMENT, MAL, DPS SSR-3 
If first GPC recovery fails, then try other GPC, if available 

J. FEMOM 

NOTE 
3 of 4 FF MDMs reqd for single fault tolerance. 
MDM FF2 is reqd for FRCS dump 

If requirements not met, reactivate MDM(s) in affected bay: 
06 MDM FF 1(FF2,FF3,FF4) -ON 
CRT GNNC, /O RESET 

K. PLMDM RECOVERY 
06 MDM PLi (PL2)- ON 
CRT SM, /O RESET 

L. AOTA, AA, MLS, TACAN 

NOTE. 

3 of 4 ADTAs read for single fault tolerance 
3 of 4 AAs reqd for single fault tolerance 
2 of 3 MLSs reqd for single fault tolerance 
2 of 3 TACANs reqd for single fault tolerance 

If requirement not met: 

Perform FCS CHECKOUT, DiSPLAY/DPS CONFIG and ON-ORBIT FCS CHECKOUT, 
PART 2 (ORB OPS, GNC) to verify equipment function in the affected Av Bay 
for single fault tolerance (as a minimum) 

NOTE 
Following FCS CHECKOUT, recovered equipment may be unpowered until deorb prep 

M. EMCA 

NOTE 

2 of 3 FMCAs reqd for single fault tolerance 

If requirement not met (confirmed by MCC): 
452 MA73C:A MCA LOGIC MNA (MNB, MNC) FWD 1(2,3) -ON 
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ECLS FRP-1 
MANUAL CABIN ATMOSPHERE MANAGEMENT 

L2 

c7 

MO10W 

MASL 

MO32M 

MO10W 

MO10W 

MOTOW 

MO10W 

ECLS/FRP/0O1 

” 

NOTE 
This procedure assumes Cabin P < 14.7 psi and is structured to flow N2 

from PCS 1 and flow O2 from PCS 2, with metabolic makeup from Bleed Orifice 

If SET UP completed, go to CABIN REPRESS 

SETUP 

02/N2 CNTLR VLV SYS 1 - OP 
SYS 2 - CL 

Y LEH O02 SPLY viv (two) - OP 

14.7 CAB REG INLET SYS 1, SYS 2 viv (two) - CL 

O2 REG INLET SYS 1, SYS 2 viv (two) - OP 

Unstow O2 Bleed Orifice Assembly 

¥LEH O2 Sviv-CL 
Insert O2 Bleed Orifice Assembly into LEH O25 QD 

LEH O02 5 viv-OP 

CABIN REPRESS 

SET C&W LIMITS 
  

  

      

PARAMETER CAV HAW CAW ENA/ PARA B/U CW 

NAME CH HIV INH !D HI EU 

PPOZA 34 3.40 0612511 3.40 

PPO2B 44 3.40 0612513 3.40 

NOTE 
Expect possible ‘S66 CABIN O02’ C&W alarm during execution of next step 

14.7 CAB REG INLET SYS 2 viv - OP 

* If C&W Alarm: : 

CABIN ATM and/or B/U ‘S66 CABIN PPO2' 

NOTE 
Expect possible ‘S66 CABIN N2’ C&W alarm 

during execution of next step 

14,7 CAB REG INLET SYS 2 viv- CL 
iviv-OP 

* 
» 

* 
+ 

# 
& 

He 
8H 

He 
e
H
 

+ 
* 

+ 
+ 

© 
& 

HH
 
e
H
 

H
D
 

When N2 FLOW SYS 1 < 1.0, or CABIN PRESS > 14.7, 
14,7 CAB REG INLET SYS 1 viv- CL 

When O2 FLOW SYS 2 < 1.0, or CABIN PRESS > 14.7, 
14.7 CAB REG INLET SYS 2 viv-CL 

  

  

if prior to sleep: 

14.7 CAB REG INLET viv (two) -CL 

RESET C&W LIMITS 

PARAMETER CW HAW C/W ENA/ PARA BU CW 

NAME CH HIV INH ID HIEU 

PPO2ZA 34 3.60 0612511 3.60 
PPO2 B 44 3.60 0612513 3.60       

07/21'88 

Pen and Ink PRE-SLEEP ACTIVITY, (ORB OPS, CREW SYS) to perform this procedure each sieep 
period if necessary 
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BFS FSM INDEX... ccc ccc ence cccccccce eoeeece eecVenmeeeaeeeseeeceeoseccse 7-5 

  

    
    

7.1 FC REAC/PMP/STACK T 
fra "S69 FC REAC 1(2,3)¥' - FC REACTANT VLV CLOSED.... 7- 
1.21 '$69 FC PUMP 1(2.3)¥' - FC COOLANT PUMP AP LOW 

(CIL eesnee eeseeovoevenen ened - 

1.31 'S69 FUEL CELL' 
7.1la (see Note A) 

7-6 

7-7 
FC 1(2,3) H2 PUMP +...... 7-8 
FC PUMP 1(2,3) ¥.......... 7-9 

1 
1 

| 

  

  

7.lb ‘S69 FC STACK T 1(2,3)' - FC STACK T 1(2,3) 4¥...... 7-11 
7.1c (see Note A) H2 PUMP t...scccccccccees ~ 7-15 

7.2 FC_ PURGE 
7.2a ‘S69 FC PURGE 1(2,3)' - FC PURGE 1(2,3)............. 7-16 
7.2b  'S69 FC PURGE TEMP' - FC PURGE TEMP....... eecceses 7-18 
7.2c ‘S69 FC PURGE SEQ' - FC PURGE SEQ.........00.. --. 7-18 

7.3 FUEL CELL 
j1.11 "S69 FUEL CELL' - FC pH HIGH or H20 LINE pH 

HIGH. ... ccc cece ccccccccccce 7-20 
7.3a (see Note A) ~ FC/H20 LINE pH HIGH... eeceees 7-21 
7.3b = ='S69 FUEL CELL' - FUEL CELL VOLTS #¥............ 7-22 
7.3¢c - FUEL CELL AMPS #4.........000. 7-27 
7.3d - FUEL CELL EXIT T #¥........... 7-29 
7.3e (see Note A) - FUEL CELL COOL P +¥ (CIL)..... 7-31 
7.3f "S69 FUEL CELL' - FUEL CELL H20 LN T #¥......... 7-35 
7.3g ~ FUEL CELL H20 VLV T t¥+........ 7-36 
7.3h - FUEL CELL H20 RLF LNT #¥..... 7-37 
7.33 ~- FUEL CELL 02(H2) PURGE LN T +. 7-38 
7.3j - FUEL CELL 02(H2) FLOW ¢+....... 7-39 

__7.3k - FUEL CELL RELIEF HTR SW FAIL.. 7-41 
11.21 ~- FC DELTA V 1(2,3) (CIL)...... - 7-42 
11.31 "S69 FUEL CELL H20' - FC H20 RLF NOZ TEMP ¢#¥...... «. 7-43 
11.4] "S69 FUEL CELL' ~— FC COOL Pr... ccc cece cece eee 7-44 

7.31 - FUEL CELL ALT H20 RLF T t¥.... 7-45 | 

7.4 DC VOLTAGE 
11.11 ‘S67 CNTL/ESS V' - ESS BUS VOLTS LOW (CIL)... 7-46 
11.21 - CNTL BUS VOLTS LOW. «see ee 7-46 

7.4a (see Note A) - CNTL/ESS V ¥ ..cccceceeeee 7-47 
11.3) "S67 MAIN BUS V A(B,C)' - MN BUS UNDERVOLTS/FC 

VOLTS (CIL)........... «e. 7-49 
7.4b (see Note A) MAIN BUS V A(B,C) #¥...... 7-50 

  

7.5 AC_VOLTAGE/OVLD 
1. 11 "S67 AC VOLTS 1(2,3)' - AC VOLTS..... eeeeccecccceces 7-54 
__7.5a (see Note A) - AC VOLTS 1(2,3) ¥4.......2.. 7-55 
11.21 'S67 AC OVLD 1(2,3)¥' - AC OVERLOAD........... eocese 7-60 

7.5b (see Note A) - AC OVLD 1(2,3) +......... «oe 7-61 
__ 7.5¢ (see Note A) - AC BUS CURRENT HIGH......... 7-68 
11.31 3@ AC MOTORS STOPPED (NO AC VOLTS ALARM: ®SHIFT)... 7-71 

NOTE A 

THE IDENTIFIED MAL REPRESENTS A SUPPORT PROCEDURE THAT IS ENTERED FROM 
OTHER PROCEDURES OR ON MCC CALL 
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SSR-8 

MN BUS TIE (CIL).... cece ccc ccc ccc cece cccccccceee I-72 
FC SHUTDN (CIL).....ccccccccccccccccccccccncccesees +72 
FC SHUTDN C&W LIMIT CHANGE... 2... ccc ccccccccccccccee +73 
2ND FC SHUTDN: ..... ccc cccccccccccccccccscccccscscces I-75 
AC POWERUP....cccccccccccccccccccccccccccecscccssees I-16 
FC POWERUP... ccc ccc ccccccccccccccccccccccccccsses I-17 
FC SAFING. ..cccecccccccccccccccccccccccccccccccscses 1-83 
BUS LOADING - LRU SELECT... 2... cece cece ceececeee +84 

EXPLANATORY NOTES FOR BUS LOSS SSRs...... ccc cccccccccccecccccee 7-85 
EPS SSR-9 

SSR-10 
SSR-11 
SSR-12 
SSR-13 
SSR-14 
SSR-15 
SSR-16 
SSR-17 
SSR-18 
SSR-19 
SSR-20 
SSR-21 
SSR-22 
SSR-23 
SSR-24 
SSR-25 
SSR-26 
SSR-30 
SSR-31 
SSR-32 
SSR-33 
SSR-34 
SSR-35 
SSR-36 
SSR-37 
SSR-38 
SSR-39 
SSR-40 
SSR-41 
SSR-42 
SSR-43 
SSR-44 
SSR-45 
SSR-46 
SSR-47 
SSR-48 
SSR-50 
SSR-51 
SSR-52 
SSR-53 
SSR-54 
SSR-55 
SSR-56 
SSR-57 
SSR-58 
SSR-59 
SSR-60 

455 

BUS LOSS IMMEDIATE ACTIONS.........cccccccscccccccese 7-88 
MNA DA1 (CIL)..... cece cece ccc cc cccccccscccccsscece 7-100 

FPCL (CIL). 1c. cee cece nec cccccccccccccccsececes 7-109 
MPCL.. ccc ccc ccccccccccccccccccccccccescsscscees J-112 
APC1...... cere cccccccsccccecccceccccccccccccces J-114 
APC4. cece cccccccccccccccccccccccccccccsssessess 2-115 
FLCL (CIL).... cee ccc cece cece cece cccesceecee JHLI7 
ALCL. cece cece ccc ccc c cece cc ccccccsccccccs coeccee 7-118 
FMC1. cc cece c ween cece ccnes oe ecccccccsccccccccces 1-120 
MMC1.......4. eee ccccccccccccccccccccce eecccccees 7-120 
MMC3..... ee cccccrccccccccccccccce cecccceseccees J-121 
AMC1.. 2. cece cee e eee oo cecccccccccccececccccccsce J-122 
R15....... soccer ccc cccccccceccccccvecccccsccsces J-122 
O148A8. 2... ee cece ee cw eee ees eeeecccces ercccceeces J-123 

AGSA14......... eececececccces sevccccccccsccccces 7-126 
MLBGB. 21... cece ccc cccecccccccccccccecccescccees 27-1268 

MNB DA2 (CIL).......ccccccsccceees eeccccccccccceccs 7-127 
FPC2 (CIL).....cccccccecccese seccccceccsscceces 1-136 
MPC2......~ seecceeees se ccccccccccees sececcessses 7-139 

ALC2......206. evccccee oe ceecccccccces cesecccceee 7-146 

MNC DA3 (CIL)..... oeesceces eee cececcecccene coecceee 7-155 

MPC3. cee ccccccccece eececee ececee coececcccceces 7-166 

ALC3........ coerce ccc cccesccccccccccccccccesess 173 

MMC4 eececece POC HSH HHS SSS HE HH HHEHHC HO SHOHEHO EHD ESE EO EB OBOE 7-176 

AMC3. 0... cece cence occ ccerccccccenccccccces eoee 7-177 
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EPS SSR-61 MNC R15.............. Pe eee ere r cece cece cccccccececcs 7-177 SSR-62 OIGRID.. 2... cece cece ec ceeceecceecccveccccc cle, 7-178 SSR-63 O16... ec. cce ec ceeecceeees eeeeees ve eecccececceces 7-178 SSR-64 RIA1........ ee ceesccscecescnces ee ceccecescceccce 7-180 SSR-65 ALG eee ec ccc eecccecccceeecccencccccce ee, 7-180 SSR-66 —-- ML86B. owe eee eee ee ence a ecccnecceccceccceece 7-181 SSR-70 ESSIBC DAL (CIL)........ceeeeee ee ceeccecccccccceece 7-182 SSR-71 FPRLCL... cee ee ce ec ceecceccceeccecsececc ww. 7-182b SSR-72 MPC] (CIL)......ccceccccccecccecececccwee. 7-182b SSR-73 ML86B.. 0... cece ec ceecccecceescecececcc we. 7-183 SSR-74 FD (CIL)... cece cece ec ccnccceccececcecw wwe, 7-183 SSR-75 O138R15..... ccc eee c cee cee cece ccecccecc scl. 7-184 SSR-80 ESS2CA DAZ (CIL).......cccccecccececcccec cc. wee eee. 7-186 SSR-81 FPRLC2... cece cece esc ceeccceeeccerseccccl le. 7-188 SSR-82 MPC2 (CIL).....ccccecccccccecccecsececcccwe, 7-188 SSR-83 FD (CIL)... cece ccc cecccec cece ceecccccc wn, 7-189 SSR-84 O13BR1I5..... cece ccc ce cc cee eens cceesececc wwe. 7-190 SSR-90 ESS3AB DA3 (CIL)...... ccc cccccneccceccecccc wee, 7-191 SSR-91 FP&LC3.... cece cence cee cccecceccceccccecc wwe, 7-192 SSR-92 MPC3 (CIL)...... ccc cc ccc ceeeccceeceeeee eee. 7-193 SSR-93 FD (CIL)... cece cece ec ceecceecceeeccec we, 7-194 SSR-94 OS nn 7-195 SSR-95 ML86B...... ccc cece cece cee cece se eeececcccecces 7-195 SSR-100 CNTLAB1...... ccc cccccccccecccnccceecececcccec cee. 7-196 SSR-101 CNTLAB2.........ccecccccccecccecccevcccccc cee. 7-200 SSR-102 CNTLAB3...... cc cceccceccceccceccceecccecc cee, 7-203 SSR-103 CNTLBC1.........c cc cece ccccecccceeeccerec ccc c ee. 7-205 SSR-104 CNTLBC2.......2.cccecccccceccccccceececccccce we. 7-209 SSR-105 CNTLBC3....... see cceecceecceeccseccceccessceesceuc, 7-214 SSR-106 CNTLCAL........ccccccccccceccenecceeccuccc cee ee. 7-217 SSR-107 CNTLCA2.......cceeccccccccecccceeceeccccc sce ee. 7-220 SSR-108 CNTLCA3.........ccceeecccccceececccecencccccccc le 7-224 SSR-109 CONTROL BUS - PANEL WIRING MATRIX.................. 7-227 | SSR-110 ACL... . cee cece ccc cece cccecccectceecceccccce tee. 7-228 SSR-111 AC] OA... .. ccc cece ccc cece cccccccceccecceccccceeee. 7-231 SSR-112 @BL cece c cece cece cc cececceeeeccccce elle, 7-232 SSR-113 CL eee ccc e cece cece ec ceee een c ccc n ee. 7-234 SSR-114 FMCL. oo elec cece cece ccc ccecccesccascccscccucce 7-235 SSR-115 MMCL oo. eee c cece cece eee enecccce elle, 7-235 Ss rr 7-235 SSR-117 AMC... cece cece cece cceccceccee wee, 7-236 SSR-120 AC2..... cee ee cece ccccecceccencceeeeccecccce ee, .. 7-236 SSR-121 AC2 DA...... cece cccccccccccccncccccececeeeeceecce, 7-240 SSR-122, BL eee eee ec cece cence cee ceeccccc cee. 7-242 SSR-123 OC. eee cece ec cece cece ceeeccncecc cele. 7-243 SSR-124 FMC2. eee cece ccc c cece cece cceccevccceccccce 7-244 SSR-125 0 MMCL. koe cece c ccc ce ccc eeeceeecucw eee. 7-244 SSR-126  MMC2.. cece cece cnc cceeeccecccccn eee. 7-244 SSR-127  MMC3. occ cece ee cee cece cccee ec ee. ee eeeceeeeee 7-244 SSR-128  MMC4. cee cece cee nec ccce. ne eeeecceees 7-245 SSR-129  AMC2. oe ee cece ccc cece ccc eeecceecencc cele. 7-245 SSR-130 AC3...... ccc ceec ccc cccccceeccenceceeccceccccc ccc, 7-246 SSR-131 AC3 @A........ccceeeeee ae eccecccceccccccceccceccces 7-249 SSR-132 Bh eee cece ccc ce ccc ceneccceescccccw cele, 7-251 SSR-133 OC. cece cece cece cee esc cceececcce ee ee, 7-252 SSR-134 —FMC3. occ ec ccc cece esc ccnccccceccceccceceecce 7-253 SSR-135  MMC2.. cece cece cee cc eeccceecevccccw wee, 7-253 SSR-136  MMC4. cece cece cee c cence cee ceneccccc cue, 7-254 
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EPS SSR-137 AC3 AMC3.......... cece ccccccccccce eeeccces oececcece 7-254 
SSR-140 ACL RCS/FMC1. 2... ccc cece cece wees eccccccccccccrccese 1-255 
SSR-141 AC2 RCS/FMC2... 2... cee c eee ees ececesccce oececccvece 7-255 
SSR-142 AC3 RCS/FMC3........00- were eer ceepecvevcesevesseere 7-255 
SSR-143 AC] POD/AMC1...... 2... 200s pececcccccece eccveececes - 7-256 
SSR-144 AC2 POD/AMC2.......... ccc ccc ccc cccsccccccccccccces 1-256 
SSR-145 AC3 POD/AMC3..........4- cence ccccccccccceseccseecs 7-256 
SSR-146 MNA/B POD/AMC1. 12... cece cece cece cvccee eee cecccces - 7-257 
SSR-147 MNB/C POD/AMC2..........6.. cee ccc ecceccccecccccene 7-257 
SSR-148 MNC/A POD/AMC3....... cece eeeceecs eee recccccscccens 7-257 
SSR-150 ALTERNATE PRIMARY PAYLOAD PWR... .cccccccecccccccces 7-258 
SSR-200 AC POWER TRANSFER CABLE...... ecevceee oer cccccccces - 7-259 
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BFS FSM _ INDEX 

  

  

    

  

  

    

  

"SM1 FC STACK T 1(2,3)' - 

TSM1 FC pH 1(2,3)' - 

"SM1 DC VOLT FC 1(2,3)' 

'SM1 FC EXIT T 1(2,3)' 
'SM1 FC DELTA V 1(2,3) 
'SM1 FC 1(2,3) COOL P' 

"SM1 CNTL/ESS V' - 

'SM1 MAIN BUS V A(B,C)' - 

"SMI AC VOLTS 1(2,3)'  - 
'SM1 AC OVLD 1(2,3)' —- 

7.1 FC _REAC/PMP/STACK T 
i1.1 "SMI FC REAC.1(2,3)' 
(1.2 'SM1 FC PUMP 1(2,3)' 

7.1b 

7.3 FUEL CELL 
[1.1 

7.3b 
7.3c ‘SM FC AMPS 1(2,3)' 
7.3d 

[1.2 
11.4) 

7.4 DC VOLTAGE 
11.1 
11.2] 
11.31 

7.5 AC VOLTAGE /OVLD 
11.1) 
(1.21 
(1.3   
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FC REACTANT 

Page 

VLV CLOSED.... 7-6 
- FC COOLANT PUMP AP LOW 

(CIL).....cccecccceeeecees 7-7 
FC STACK T 1(2,3) +¥.....- 7-11 

FC pH HIGH or H20 LINE pH 
HIGH...... cccecees eoceeee 7-20 

FUEL CELL VOLTS 44........ 7-22 
FUEL CELL AMPS #4......... 7-27 
FUEL CELL EXIT T +¥....... 7-29 
FC DELTA V 1(2,3).....0ce- 7-42 
FC COOL P (CIL)........... 7-44 

ESS BUS VOLTS LOW (CIL)... 7-46 
CNTL BUS VOLTS LOW........ 7-46 
MN BUS UNDERVOLTS/FC 
VOLTS (CIL) 

AC VOLTS... 
AC OVERLOAD 

eecccnccesscens 7-49 

eoeeves eeoeeoveoceve 7~54 

eoeceesneneseeevee 7-60 

3@ AC MOTORS STOPPED (NO AC VOLTS ALARM: ® SHIFT)... 7-73 
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EPS 7.1 
‘ 

FC REAC/PMP/STACK T 

    

  

      

  

  

  

  

    

    

Li.)   

FC REACTANT VLV CLOSED SM 69 FUEL CELLS 
  

SM SYS SUMM 1       

1. FC REAC VLV (three) - OP (tb-OP or hold for 1 sec max) 

2. Perform BUS TIE, MAL, EPS SSR-1 (Cue Card), then: 

      

  

  

      

  

    

  

@ If O2 REAC viv 
closes, COOL P 
alert will occur in 
less than 7 min. 
If H2 REAC viv 
closes, COOL P 
alert will occur in 
less than 4 min 
(Based on 100 amp 

  

  

  

    

if aff FC REAC 02(H2) FLOW s 1.1(0.2) @ load) 
(F7) or if aff FC COOL P decr or < SO within 

7 min: @) 

‘ g. 3. Go to aff FC SHUTDN, MAL, EPS SSR-2 

eae viv -CL (Cue Card) >> | PREAC VLV 
if aff FC REAC O2(H2) FLOW > 1.1(0.2) FAILED CLOSED 
and if aff COOL P > 50 and steady after 7 min: G) 
4. Aff buses - untie if reqd Confirming cues 

$69 FC REAC = that REAC viv 
1(2,3) ¥ closed: 

MN BUS U/V CAV 
prior to bus tie, 
FC performance 

BFS (V,!) degradation 

SM1FCREAC {_]] 
1(2,3) 

VLV CLOSED 
INADVERTENTLY, 
TRANSIENT PWR 

. . LOSS TO VLV 
Nominal Config: INDICATION, 

MDM 
FC1,2,3 REAC O2,H2 PARAMETER 

tb (six) - OP LOSS. OR CW 
FC1,FC2,FC3 RDY PROBLEM 
tb - gray 

(R12U) 
FC H20 LINE HTR - / REF DATA book 
A AUTO(B AUTO) for other params 

possibly lost on 
MOM/0SC 

EPS/7 1/001 03/14/88 7-6 MAUALL/GEN 
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EPS 7.1 (Cont) 

‘ : @ If cbs were 
Lop! 1.2) . . popped and will h 

eset, conti i FC COOLANTPUMP APLOW —_—[ sMe9FuELCeLLs | | | Meet continue wit 
(F7) : SM SYS SUMM 1 will not reset, then: 

if other 34 AC motors aff and AC VOLTS OK: COOLANT, H2 
Go to 3 AC MOTORS STOPPED 7.5 [1,3] >> PUMP PWR LOSS 

1. Aff cb FC PUMP (three) - cl (pni L4:C) GQ) 
(F7) FC - START (10 sec or AP tb-gray) @) 

if FC EXIT T > 170 and not decr, or H2 PUMP < 0.3 or > 0.6, If rc COOLANT 

If: or RDY tb - bp (30 sec after start PMP AP ¥ and FC 
FC COOL PUMP pc rstart) Q@O® EXIT T 4 then: 

AP <2 +1 psid 2. Go to FC SHUTDN, COOLANT PUMP 

1(2,3) ¥ ith if FC H2 PMP STATUS norm, FC EXIT T norm, and ROY 

tb - gray (SNSR Fail) >> 

G) If RDY tb- bp 
30 sec after start 
initiated, ECU lost 

BFS and pump can be 
regained by IFM, 

Mis al ithough Preflight 
. 1 Test Bus would have 

to be pwrd 

(a) Range given is 
Nominal Confia: for normal 3® ops. 
Lac ig: Fc Pumps can 

: art and runon 
cb act DA,DB,BC two phases AC pwr. 

( tree a See EPS 7.1a Table A 

cb AC2 DA, DB, OC 
FC2 PUMPS 

{ehree) - cl SSseesrsssr 
cb AC3 DA, DB, OC 
FC3 PUMPS WARNING 
(three) - cl AABUABAABQear 

(014:A) FC must be 
FC1 CNTLR-ON shut down 
(O15:A) within 9 min 
oven -ON to avoid 

SOE ATER - ON potentially (Ri2U) hazardous 

FC H20 LINE HTR - condition 
A AUTO (B AUTO) 

Admittance of Cryo 
unconditioned 
reactants into FC 
Dua! Gas Reg may 
cause seat/seal 
failure, and loss of 
pressure regulation. 
FC may overheat, 
loosening tie rods. 
This combination 
may cause O2/H2 to 
vent, possible into 
mid-body area 

COOLANT PMP 
AP SENSOR 
FAILURE 

EPS/7.1/002 10/10/88 7-7 MAL/ALUGEN 3 
c 
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EPS 7.1. (Cont) 

S69 FUELCELL [> 1.3] SM 69 FUEL CELLS 

FC1(2,3) H2 PUMP 4 SMSYSSUMM 1 

Nominal Config: 
(L4:C) 
cb AC1 BA, DB,OC 

FCT PUMPS 
(three) - cl 

cb AC2 BA, DB, BC 
FC2 PUMPS 
(three) - cl 

cb AC3 DA, DB,OC 
FC3 PUMPS 
(three) - cl 

{014) 
FC1 CNTLR-ON 
(O15) 
FC2 CNTLR-ON 
(016) 
FC3 CNTLR-ON 
(Ri) 
FC1,FC2, FC3 RDY 

tb (three) - gray 
FC1,FC2, FC3 
COOL PUMP AP tb 
(three) - gray 

  

  

      

If other 3 & AC motors affected, and AC VOLTS OK: 
Goto 3 ® AC MOTORS STOPPED >> 

f FC COOLANT PUMP AP tb - bp: 
1. Goto FC COOLANT PUMP APLOW >> 

If FC H2 PUMP between 0.8 and 2.0 or between 3.0 and 4.6 
2. Perform BUS TIE (Cue cay then: 
3. Goto MAL, EPS, 7.1¢ 

If FC H2 PUMP between 2.0 and 3.0 or > 4.6 
4. Note AC1 (2,3) A,B,C AMPS, then: 
5. Perform FC SHUTDN ( Card), then: 

6. Goto MAL, EPS, 7.4¢     

    

c 
EPS/7.1/011 08/29/88 7-8 MAL/ALUGEN 3 
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EPS 7.1a FC PUMP 1(2,3) + 

MCC pit otherse — |NQI 2 | . 
CALL mtrs affected and (L4:C) 

AC Volts norm ? ev” Aff cb(s) FC 
PUMP (three) - 

' YES cl 

Nominal Config: Affcb(s) (three)- {YE 4 
efer to @ Goto 3@ AC cL? (L4:0) 
71 [1.2] MTRS STOPPED @ FC-START 

7511 NO (Hold until 
COOL PUMP AP 
tb-gray, but 
not longer than 

yv 10 sec} 

Ls | 6 | COOLANT 
PUMP OR H2 

a9 Ls PUMP FAILURE 

SM SYS 
SUMM 1 ® 

v 
@/ FC EXITT = 
vFC ves —fi WARNING IH 
FCEXITT > 170 7] COOLANT LL»! SoS 
and not decr ? PUMP FAILURE FC must be 

shutdn within 9 
NO min to avoid 

G) potentially haz- 
‘ ardous condition 

@/FCRDY tb 

  

  

    

              

    

  

  

      

  

      

  

    

      
  

  

  

        

    

    

  

RDY tb - bp (30 
sec after START)   
  

  

    

  

  

    
| 

      

    
  

        
  

    
  

    

      

      

  

G) Acceptable to 
reset any cb(s) once 

Q@) Admittance of 
unconditioned Cryo 
reactants into FC 
Dual Gas Reg may 
cause seat/sea! 
failure and loss of 
pressure regulation. 
FC may overheat, 
loosening tie rods. 
This combination 
may possibly cause 
O2/H2 to vent into 
mid-body area 

G) If RDY tb - bp 
30 sec after start 
initiated, ECU lost 
and pump can be 
regained by IFM 
although Preflight 
Test Bus would have 
to be pwrd 

G) Range given is 
for normal 3® ops. 
FC pumps can start 
and run 2 AC 
power. See TableA 

  

® Goto 

RDY tb - gray FC SHUTDN, 
EPS SSR-2 

(a) (FC SHUTDN 
Cue Card) 

10} (crt) FC 
H2 PMP status 7 

11] ECU FAILURE 
<0.3 or >0.6 OR PUMP PACK- ] 

AGE FAILURE a» | 12 normal Pre Goto 

FC SHUTON, 
EPS SSR-2 
(FC SHUTDN 

yy. Cue Card) 
113] COOLANT 
PUMP AP SNSR 
FAILURE OR C/AW 
FAILURE 

EPS/7.1/003 12/13/88 7-9 MAL/ALL/GEN 4 
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EPS 7.1a (Cont) 

Table A 
  

  

EC PUMP PACKAGE POWER RANGES 

3-PHASE OPERATION 

  

  

            

  

  

                

  
  

COOLANT Pump H2 PUMP 

LOAD AMPS/PHASE AMPS/PHASE VOLTS 

NORMAL 0.51 0.3 0.28 - 0.65 
OVERLOAD 0.5 > 0.8 
STALL 1.0 1.2 2.2 

2-PHASE OPERATION 

COOLANT PUMP H2 PUMP 

LOAD AMPS/PHASE AMPS/PHASE VOLTS 

NORMAL (open 0.62 0.45 3.15 -3.5 
motor winding) 
NORMAL (1 ® 0.62 0.45 4.15 -4.5 
cb open) 

STALL 1.0 1.3 4.8 

7-10 MAL/ALUGEN 3 EPS/7.1009 08/30/88 
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EPS 
  

  

1 
  

  

  

{F7) 
  

  

  

Vv 

  

SM69 FUEL CELLS 
  

SM SYS SUMM 1   
  

{F7) 
  

S69 FC STACK T       

BES 
  

SM1 FC STACK T 

      
If: 
STACK T > 243.7 

or < 172.5 degF 

  

$69 FC STACK T 
1(2,3) " 

    
BFS 
  

SM1 FC STACK T     

  
  

  

  

  

1(2,3) #4 7 

(02) 
FC STACK TEMP 

ind: 

7.1b FC STACK T 1(2,3) ++ 

  

off-scale LOW   
or HIGH 
  

1(2,3) 4 

>172 degf and 
< 243 degF 

        

  

  

< 172 degF       
  

  

> 243 degF       
  

Y 

—H WARNING H— 
      
        

Opsat > 243 degF 
may resultin 

catastrophic FC 

failure 

  

A 
—f] WARNING 

SS.         

  

2| stackT 
SNSR FAILURE 
(FC OK) 

»| 3 | CRT msg has 
'** in text ? 

- NO {YES 

    

Ops < 172 degF 
may resuit in FC 

damage 
  

[23] 

    

  

  

      

  

  

  

      
  

    

      

        

    

    

  

\ 

4 Ts | eucw 
@ Perform MN FAILURE OR 

BUS TIE, EPS TRANSIENT 
SSR-1 (BUS TIE 

Cue Card) 

  

2 2
 

  

        

  

10 | ¥ FC perform- 

ance (volts, amps) 
  if     

  

FC performance 

within .SV of 

Nominal Curve 
(back of FC PURGE   Cue Card) ?     

  

  

1(2,3) I 4 

6 j 
If: 7 | cat) any © (R12U) 

FC LOAD other FCs with @/FC STARTUP 
(FC VOLTS X COOLT > 140 HTR-ENA 
AMPS)/STACK T degf ? 

STACK NO YES w ||) O@ 
<180 11 

<3.5 of 1 (CRT) 
@ Observe amps 

<190 [9 | POSSIBLE of affected FC 
>3.5 | or BREN LOOP and tied FC 

>222 PROBLEM 

(R1) 
o75 | <8 © FCI(FC2, 

>238 FC3)- START 
(hold 5 sec) 

: aa i | (CRT) 
reat Config: @ Perform MN Affected FC AMPS 
ch AC1 BA, BB, OC BUS TIE, EPS decr and tied FC 

FC1 Pumps SSR-1 (BUS TIE AMPS incr ? 
(three) - cl Cue Card) 

cb AC2 PA, B,C YES 
FC2 Pumps 
(three) - cl 5 

cba cane ee 1 12] FC THERMAL 
CONTROL AND 

cay “dl 13] SUSTAINER HTR 
FC1 CNTLR-ON SM SYS SUMM1 | FAILED OFF 
(015) 
FC2 CNTLR-ON 
016 
FC3 CNTLR -ON 
(R1) 
FC RDY (three) 
tb-gray 

FC1(2,3) COOL PUMP 
AP tb (three) - gray 

FC START UP HTR 
1,2,3 (three) - ENA       YES NO 

    
  

  

Total FC kW: 
  

>18 
  

218   wa     

  

14 | FC THERMAL 
CONTROL 
FAILURE       

  

@ Goto FC 

SHUTON, 

EPS SSR-2 
(FCSHUTON 

Cue Card)         

G) Confirming 
cue of STARTU 
HTR activity is 
READY FOR LOAD 
tb - bp whenever 
htr cycles ON . 

@) FC STARTUP 
HTR amps do not 
flow thru affected 
FC ammeter. 
Increased load wiil 
drop FC volts and 
shared load will be 
shifted to other FC 

  

EPS/7 11004 07/29/88 7-11 MAU/ALL/GEN 2 
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EPS 

[e] 
  

7. 1b (Cont) 

  1016)       

  

  

    
  

    

  

  

  

    

  

  

      

  

      

    
  

    
        

  

  

  

      

        
  

  

    
  

  

  

    

  

Current < 54 
amps or > 360 
amps ? 
  

\" 

      

LES 731 | 

      

  

30} is STACK T 
within proper 
limits for FC kW 
level ?   YEg 31.| TRANSIENT 

      

NO   " P ALARM OR FDA 
FAILURE     

      
affected FC to MN 
Bus 
  

(RI) 
@ FC/MN BUS 

A(B,C) -ON 
(tb-ON) 

@ €SS BUS 
SOURCE 
FC1(FC2,.FC3) - 
ON 

  

    
[32] 
@ Restore 

nominal bus-tie 
config       

      

y_ v 

16 | Tie all3 Mn » 17] Disconnect 18| 19 | STACK T 

Buses affected FC from (R1) SNSR FAILURE 
MN BUS @ Maintain FC (FC OK) 

(R1) START swin 
@ MN BUS TIE (R1) START 

A,B,C (three) - @ €SS BUS 
ON (tb-ON) SOURCE ¥v 

FC1(FC2,FC3) - 
OFF »|.20 

@ FC/MN BUS ® Restore 

A(B,C) - OFF nominal bus-tie 

(tb-OFF) config 

21 | Y affected FC 
volts 

(F9) [46] 
@ DC Volt/Amp 

sel-FC1 
(FC2,FC3) % 

> 325V? NO] 22 | inhibit FC 
STARTUP HTR 

YES 
q (R12U) 

@ FCSTARTUP 

3 | 49 HTR 1(2,3)- (NH 

(CRT) 
q ey FC volts 

a >32.5V? NG bea] possiate Fc 
(CRT) INTERNAL SHORT 
ev affected MN YES 

BUS voitage 

FC voltage/MN (a) 5 Vv 

BUS voltage NO | 2 j 
<>. 25} FC VOLTS 26 | STARTUP Zz 

agree within 1V 7 T~?ISNSR SHIFT HTR FAILED ON * Goto FC 
YES (CONTINUE OPS) SAFING, EPS 

SSR-7 

5 48 | 57 

e/ affected FC 1 

current 29 j Reconnect 

@ Confirming 
cue of STARTUP 
HTR activity ts 
READY FOR LOAD 
tb - bp whenever 
htr cycles ON 

G) FC STARTUP 
HTR may be used 
to cntl STACK T to 
acceptable temp by 
holding or main- 
taining FC START 
sw in START 

(@) Loss of correct 
precondition check 
for STACK T FDA 
Class 3 limit set 
based on kW for 
this FC 

    
  

EPS/7.100S 05/04/88 7-12 MAL/ALL/GEN 
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EPS 7.1b (Cont) 

33 | (CRT) NO 
STACK T between 
173-198 degF ? 

YES 

    

@ Perform MN 
BUS TIE, EPS 
SSR-1 (BUS TIE 
Cue Card)     

    
| 38 | (CRT) Total 
FOKW- 

  

39 | Tie all 3 MN 
  

        

  

  

  

    

p> buses 
> 18 

(R1) 
< 18 @ MN BUS TIE 

A,B,C (three) - 
ON (tb-ON) 

()@) 
L____ yt ag | 

@ Two min after 

bus tie, com- 
pare bus-tied FC 
amps. Note any 
change in delta 
amps 
  

  

  

@ Perform MN 

BUS TIE, EPS SSR-1 
(BUS TIE Cue 
Card) 
  

    
36 | (CRT) Total 
FO KW: 

  

  

        

  hy 

37 | Tie all3 MN 
> 18 ma buses 

< 18 (R1) 
~ @ MN BUS TIE 

A,B,C (three) - 
ON (tb-ON)       

  Hy 

  

  

          

    

      

  

      

(CRT) 
Delta amps N 
change > 127? SG Lar] STACK T 

YES 

v 

142 | FC FAILURE 43 | 
@ Restore 

nominal bus-tie 
config 

y 

44 | 

®@ Goto FC 
SHUTON, EPS 
SSR-2 (FC 
SHUTDON Cue 
Card)   

G) This is the 
temp range that 
could result in low 
stack temp SM 
ALERT 

G) Depending on 
load, may take sev- 
eral hours for per- 
formance change. 
Do not purge this 
FC for five hours 

With FCs 
thermaily stabilized, 
a 12 amp change in 
deita amps would 
indicate approxi- 
mately 3% change in 
KOH concentration. 
High concentration 
(indicated by im- 
proved perform- 
ance) > 48% can 
allow O2/H2 cross- 
over. Low concen- 
tration (indicated by 
degraded perform- 
ance) < 26% 
indicates flooding 

  

EPS/7 1.006 04/25/88 7-13 MAL/ALUGEN 
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EPS 

  

7.1b (Cont). 

  

A 

45 | Disconnect 

affected FC from 
MN BUS 
  

(R1) 
@ ESS BUS SOURCE 

FC 1(FC2,FC3) - 
OFF 

@ FC/MN BUS 
A(B,C) - OFF 
(tb-OFF)     

y 
  

Pral 
(CRT) 
ey affected FC 

volts 
  

> 32.5V? 
  

  

ys 

| 47 | 
e/ affected FC 

O® 
          

      

  

  

  

    

  

    

  

  

      

  

  

  

  

  

  

    
        

  

        

  

      

    

          

        

@) Loss of correct 
precondition check 
for STACK T FDA 
Class 3 limit set 
based on kW for 
this FC 

Loss of GPC 
AUTO PURGE SEQ 
for this FC if FC Flow- 
meter checks en- 
abled on this flight 

@)rc may be 
restarted if MCC 
analysis determines 
failure to be STACK T; 
XDCR 

FC sustaining 
heater maintaining 
stack temp 

@) After cool- 
down, FC may be 
usable on cyclic basis 
or with extensive 
vehicle pwrdn 

        

amps 

‘Sfe] @) Amps < 10? pias) FC CURRENT Leave FC in 
SNSR FAILURE STBY mode. MCC 

YES analysis may 
determine later 
need for FC shutdn 

29 

e/ for O2/H2 
crossover 

Affected FCSS AV [YESI so | FC FAILURE [si] 
2150?: ® Goto FC 

SAFING, EPS 
\*° SSR-7 

52 | Which FC 
affected: (3) 

FCI | yis3] Fc cooant 5a | 
LOOP PROBLEM ® Goto FC 

FC2 or FC3 OR STACK T SNSR SHUTDN, EPS 
| FAILURE SSR-2 

(CRT) 
@/ FC STACK T 

FC2(3) STACK T 
stabilized > 177 [YES ESI se | FC COOLANT 

? Yr and < 193 degF ? LOOP PROBLEM 
NO 

y_() Oe) 
157] sTACK T 
SNSR FAILURE ® Goto LOSS OF 

(FC OK) 1 FC (ORB PKT, 
PWRDN) 

EPS/7 1/007 04/19/88 7-14 MAL/ALUGEN 
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EPS 7.1¢ H2 PUMP + 

Aa 
La} 
SM 69 FUEL 
CELLS 

  

  

      

Which conditions 
exist for FCH2 
PUMP ? 
  

> 0.8 and < 2.0 

> 2.0 and s 3.0 +—>{ 4 | 

> 3.0 and <= 4.6 ¥ 

  

  

  

  

    

> 4.6       © Perform BUS ®@ Perform BUS 

            

C] TIE, EPS SSR-1 TIE, EPS SSR-1 

[a | 1 
| SM SYS SUMM 1 | 5 } POSSIBLE 2 

  

    

        
  

  

©@ Note affected FC H2 PUMP OPS DEGRADED H2 
AC AMPS = PUMP 

ge he] oe 12 

oc 

Stop affected fuel 
cell 

(R1) 
@ FC 1(2,3)- STOP 

7.1 Lal 

      

  

  

  

  

  

      

        

    

          

7 

(CRT) 
@ Note affected 

AC AMPS 

PAs 
3B 
ce 

3@ AC AMPS 

decr 0.7 - 0.9 
or NOT g | sTALLEDH2 | b2 | 

2 AC AMPS decr PUMP ®@ Goto FC 

0.9 - 1.2 amps/® ? SHUTON, 
EPS SSR-2 

. 

10 SHIFTED pI 11 | Restart 

TRANSDUCER affected FC 

(R1) 
@/ FC REAC VLV- 

e rei (2,3)- [ss] 

START (hold 10       

            

@ Normal H2 
Pump range 0.28 - 
0.65 volts 

@) If degradation 
of H2 pump 
worsens, FC should 
be shutdn so that 
pump could be used 
during entry 

G) Non- 
satisfactory H2 
pump ops would 
eventually be 
reflected in FC amps 
(low) SSDV (erratic), 
exit temp, and FC 
pH (event) 

  
  

      

c 

secor AP 5 , 

tb - gray) 112) 
//FC/MN BUS - © Perform FDA 

ON limit change by 
e/ESS BUS resetting high 

SOURCE FC - limit to present 
ON value +0.3 

@/ AC amps incr volts (REF 
by same amt as DATA, CW and 
decr FDA OPS) 

EPS/7.1012 08/29/88 7-15 MAL/ALL/GEN 3 
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FC
 
P
U
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EPS 

  

  
FC PURGE 1(2,3) J 

    

  

7.2a FC PURGE 1(2,3) 

’ 
* 

  

      

    

1] Flow cks YeST 2 | Loss oF 3] 
negated for this AUTO PURGE SEQ ®@ Goto FUEL 
Fit ? CELL PURGE - 

      

        

  
            

    

  

      

    

  

        

  
  

  

  

                

  

    

            
      

G) FC Purge Htr 
should be turned 
off three hours 
prior to entry. 
Expect FC PURGE 

      

FPS 2/001 04/25/88 

if: MANUAL (ORB SEQ Alarm when 
During GPC Auto NO OPS, EPS) manual FC Purge 
Purge Sequence, Htrs activated 
FC O2 or H2 FLOW R ; lr 
< or > expected Q) 
for commanded v MCC for 
purge viv posi- SM 69 FUEL CELLS pwrdn 
tion. phese cks 
have been over- ; NOTE 

rid fealty flaw Purge status determined by comparing 
meters FLOW O2 and FLOW h2 with calculated 

reactant flows as follows: 
O2 FLOW x 47.5 = AMPS (+50) 
H2 FLOW x 377 = AMPS (+68) 

If FC purging, 
FLOW O2 should indicate ~ 3.3 lb/hr (max) 
> calculated flow and 
FLOW H2 should indicate ~ 0.6 Ib/hr (max) 
> calculated flow 

NO 
More than one FC PURGE 1(2,3) Alert set ? —P} 15 

YES 

v YES 

5 | Any FCs P| 6 Allow AUTO 
indicate purge seq to terminate 
flow ? purge flows 

NO | 
q 

y ©) 
7 | Activate man 

FC Purge Htrs 

(R12U) 
@ FC PURGE HTR- 

ON 

q 

8 | Attempt 
manual purge 
(one ata time) of 
FCs that set alarm 

NO 
Manual purges 9} PURGE LINE 
successful ? BLOCKED 

YES 

Vv q 

110] AUTO PURGE 11} Which line 
SEQ FAILED ON blocked: 
THESE FCs 

=~ 12] FC shouid be 
H2 able to support 

mission without. 

H2 purge 

Vv 02 
13 
® For future 

purges, goto y @) 
FUEL CELL 
PURGE - EY 
MANUAL (ORB @ Reduce loading 

OPS, EPS) on FCs. Possible 
— early mission 

termination 

7-16 MAL/ALL/GEN 
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EPS 7.1¢ H2 PUMP + 

Zo 
  

[iI 
  

      

  

  

  

  

          

  | 

SM 69 FUEL 
CELLS 

Which conditions 
exist for FCH2 
PUMP ? 

>0.8and < 2.0 

> 2.0 and < 3.0 > 4 | 

> 3.0 and < 4.6 ¥ 

> 4.6 

© Perform BUS ®@ Perform BUS 
TIE, EPS SSR-1 TIE, EPS SSR-1           

  

La | rO®     

@ Note affected 

| SM SYS SUMM 1 | 5 | POSSIBLE 2 
FC H2 PUMP OPS      

  

  

  

Stop affected fuel 
cell 
  

{R1) 
@ FC 1(2,3) -STOP       

7.1{ 1.3 

    
  

  

  4@G)   

  

6} POSSIBLE 
DEGRADED H2 
PUMP 
    

  

      

        

              

      

    

      

G ) Normal H2 
Pump range 0.28 - 
0.65 volts 

@) If degradation 
of H2 pump 
worsens, FC should 
be shutdn so that 
pump could be used 
during entry 

Non- 
satisfactory H2 
pump ops would 
eventually be 
reflected in FC amps 
(low) SSDV (erratic), 
exit temp, and FC 
pH (event) 

  
  

    

EPS/7.1/012 

| 7 | 
(CRT) 

@ Note affected 
AC AMPS 

PA. 
oe 

ec. 

3 AC AMPS 

decr 0.7 -0.9 
or INQI s | stattedx2 | to J 

2 AC AMPS decr PUMP # Go to FC 
0.9 - 1.2 amps/® ? SHUTDN, ere ET yes 

5 

110] SHIFTED uJ Restart 2] 
TRANSDUCER affected FC @ Perform FDA 

limit change by 
(Ri) resetting high 
eFC REAC VLV - limit to present 

op value +0.3 
© FC 1(2,3)- volts (REF 
START (hold 10 DATA, CW and 
secor AP FDAOPS) 

tb- gray) ——— 
@/ FC/MN BUS - 

ON 

@/ESS BUS 
SOURCE FC - 
ON 

e@/ AC amps incr 
by same amt as 
decr 

12/13/88 7-15 MAL/ALU/GEN 4 
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EPS 

  

7.2a FC PURGE 1(2,3) 

  

  FC PURGE 1(2,3) 

      
If: 
During GPC Auto 
Purge Sequence, 
FC O2 of H2 FLOW 
< or > expected 
for commanded 

  

  

    

          

  

1| Flow cks YESH 2 | Loss oF . 
negated for this AUTO PURGE SEQ @ Go to FUEL 
Fit? CELL PURGE - 

MANUAL (ORB 
NO OPS, EPS)       

  

4 | Y Reactant flows on all FCs 
  

        

  
  

          

    
  

      

    

            

        

        
  

  

    
  

    

              
        

G ) FC Purge Htr 
should be turned 
off three hours 
prior to entry. 
Expect FC PURGE 
SEQ Alarm when 
manual FC Purge 
Htrs activated 

@) Vv McC for 

  

purge viv posi- SM 69 FUEL CELLS pwrdn 
tion. These cks 
have been over- 
ridden because NOTE 
of faulty flow Purge status determined by comparing 
meters FLOW O2 and FLOW H2 with calculated 

reactant flows as follows: 
O2 FLOW x 47.5 = AMPS (+50) 
H2 FLOW x 377 = AMPS (+68) 

If FC purging, 
FLOW O02 should indicate ~ 3.3 ib/hr (max) 
> calculated flow and 

FLOW H2 should indicate ~ 0.6 lb/hr (max) 
> calculated flow 

NO More than one FC PURGE 1(2,3) Alert set ? [15] 

YES . 

v YES, 

5 Any FCs ri 6 | Allow AUTO 
indicate purge seq to terminate 
flow ? purge flows 

NO | 
q 

vy ©) 
7 Activate man 

FC Purge Htrs 

(R12U) 
@ FC PURGE HTR- 

ON 

8 | Attempt 

manual purge 
(one ata time) of 
FCs that set alarm 

NO 
Manual purges | pl 9 | PURGE LINE 
successful ? BLOCKED 

YES 

Vv y 

10] AUTO PURGE 115 Which line 
SEQ FAILED ON blocked: 

THESE FCs 
» 12] FC should be 

H2 ” | able to support 
mission without 

H2 purge 

v 02 
13 | 

@ For future 

purges, go to ¥ @) 

FUEL CELL 

PURGE - | 1a] 
MANUAL (ORB ®@ Reduce loading 
OPS, EPS) on FCs. Possible 

early mission 
termination 

EPS/7 2/001 04/25/88 7-16 MAL/ALL/GEN 
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EPS 7.2a (Cont) 

18 | (CRT) FC that | YES 16 | Close FC a set this Alarm Purge Viv 
indicates Purge Ria) 

Flow? © FC PURGE VLV 
1(2,3)-CL G) 

NO (CRT) Flow decr?_ {¥ESf 17 | purGE viv 
FAILEDOPENIN , 

NO AUTO SEQ 18] Any FCs NO 
indicating purge 

? 
flow 19 | PURGE VLV 

YES FAILED OPENOR 
XDCR FAILURE 

q q 

ml 21 | Activate man 
® Allow AUTO " | FC Purge Htrs (1) 

SEQ to ; ] 
terminate {R12) 224 Activate man p23. 
purge flow @ FC PURGE HTR - FC Purge Htrs ®@ Do not allow 

ON current on this 
            

  

  

@ FC PURGE HTR -   
  

    

  

        

  
    

  

            

  

  

FC to exceed 

      

  

  

  

          

    

      

      

G) FC Purge Htr 
should be turned 
off three hours 
prior to entry. 
Expect FC PURGE 
SEQ Alarm when 
manual FC Purge 
Htrs activated 

G) For Purge Viv 
failed open , GPC 
terminates Auto 
Purge Seq but will 
leave GPC Purge 
Line Htr on for 30 
min 

G@ For fasled-close 
Purge Viv, GPC 
terminates Purge 

viv open commands 
to that FC and will 
attempt to purge 
next FC selected for 
auto purge 

    

ON 350 amps 

v 

@ Attempt man 
purge of FC 

Manual purge 25.| PURGE viv 
successful ? " [ FAILED CLOSED 

OR XDCR FAILURE 
YES s 

y 

126} AUTO PURGE v 
SEQ FAILURE FOR Which line 
THIS FC 7) 

02 »|_2a] 
® Goto FC 29] For future SHUTDN EPS purges of this FC, SSR-2 (FC 

go to FUEL CELL H2 SHUTDN (Cue PURGE - MANUAL Card) 
{ORB OPS, EPS) 

Vv 

39 | FC should be 
able to support 
mission without 
H2 purge 

EPS/7.2002 04/26/88 7-17 MAL/ALL/GEN 
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EPS 7.2b FC PURGE TEMP 

(1) @ GPC waurrer- 

rcpurGe || 91 | GecpurGE minate AUT 
TEMP ORINSTRUMEN- [>] e Goto FUEL incheated by (Rt 2u) 

TATION FAILURE, CELL PURGE - FC GPC PURGE SEQ 
If: LOSS OF AUTO MANUAL (ORB tb- bp. (R12U) ON 

sm PURGE SEQUENCE OPS, EPS) position of FC 
eye ee PURGE HTR sw 
VEL CELLS utilizes redundant 

trs 
FC PURGE LNO2T 
< 69 degF or Q) 

FC PURGE LN H2 T1 If this alarm 
< 79 degF or occurs: 

FC PURGE LN H2 T2 Purge viv com- 
< 40 degF manded closed. 

After 27 min Purge line htrs 
since AUTO are commanded 
PURGE SEQ OFF. May be 

started verified by (R12) 
FC GPC PURGE 
SEQ tb- bp 

7.2c FC PURGE SEQ 

@) 
ecpurGe LiLgii | momcuan- | .| 2] 

SEQ PENELORINSTRU- [PT e Goto FUEL 
MENTATION CELL PURGE - 

if: FAILURE. LOSS MANUAL (ORB 

S/W detects AUTO OF AUTO PURGE OPS, EPS) 

PURGE SEQ, SEQUENCE 
purge-line htrs 
ON-signal has 
been lost after 
GPC AUTO 
PURGE SEQ 
initiated 

Nominal Config: 
(R12) 
FC PURGE HTR - GPC 

EPS/7 21003 04/21/88 7-18 MAL/ALL/GEN 
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EPS 
  

  
SM 

ALERT 
    

  

  
$69 FUEL CELL 

7.3 FUEL CELL 

  

  

    

If 

474   

pH high 

J 
FC pH HIGH or H20 LINE pH HIGH 

  

SM SYS SUMM 1 
  

  SM 66 ENVIRONMENT   
  

If FC1(2,3) pH +: 
If aff FC SS 1(2,3) AV = 150 of H20 LINE pH ¥: 

1. Perform FC SAFING, EPS, SSR-7, then: 
2. Go to FC/H20 LINE pH HIGH, EPS, 7.3a [11] >> 

if aff FC SS 1(2,3), AV < 150 and no H20 LINE pH ¥: 
3. Gotostep5 

tf H20 LINE pH +: 
tf any FC SS 1(2,3) AV 2 150 or FC1(2,3) pH 4+: 

4. Goto step 1 

if all FC SS 1(2,3) AV < 150 and no FC1(2,3) pH +: 
5. !f Flash Evap enabled: 

FLASH EVAP CNTLR PRI A- OFF 

PRIB-ON 

SEC (two) - B SPLY, OFF 
6. SPLY H20 TKAINLET - CL (tb-CL) 

TKB OUTLET - CL (to-CL) 
7. Go to FC/H20 LINE pH HIGH, EPS, 7.3a     
  

      
  
EPS/7 3/001 04/18/88 7-20 MAUALL/GEN 
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EPS 

rele] 

7.3a FC/H2O LINE pH HIGH 

  

1] 

      

  

  

| 2| . 

  

      

  

  

  

  

        

    

  

      

  
  

  

  
  

  

    

  

      

      

  

    

    

  

  

    

  

   
        

      

      

  

  

  

    
  

    

        

@ SPLY H20 
config protects 
drinking H20, 
collects high pH in 

  
  

_. — TkB, and prevents 
SM FAULT Me cus fuel cells from 

© Note time of relieving overboard 

earliest pH + Which pH + is Teo he ed fil N20 
ms set? arom 

g 

=--'---'--- Indiv only 2] @) After the 
@ Perform BUS individual pH alarm, 

H20 Line and TIE, EPS SSR-1 10 min could elapse 
Indiv before H20 Line pH 

Gq) alarm activates 

H20 Line only 

La | Contig FES & G) SPLY TKA will 
SPLY H20 TKs be dumped 

<4 periodically to flush 
(L1) PH out of system 
FLASH EVAP i] 

CNTLR (a) SPLY TKB ma y 
© PRIA- OFF be contaminated. 
e Pal B. ON 5 } SPLY H20 TKB will be dumped 

(i req ) TKA UNUSABLE and then flushed 

@ SEC (two) -B per nominal TKB 
SPLY, OFF * management 

y 

(Ri2L) 6 | Isolate TKA, 
° ere. TKA flush lines 

(tb-CL) (R12L) 
@ SPLY H20 TKB @ SPLY H20 TKA 
OUTLET - CL INLET -CL 
(tb-CL) (tb-CL) 

@ Perform FC 
H20 SPLY LINE 

7.3 [1-1] FLUSH (IFM) 
‘ @) If Galley Installed: 

®@ Perform 

the follawing LINE FLUSH 
three conditions (IFM) . 
met within 10 Otherwise: 
min? @ Perform 

cRT NOG 3 | TRANS- WATER 
DUCER FAILURE DISPENSER LINE 

© FC 1{2,3) pH + FLUSH (IFM) 
@ H20 LINE pH + 
@ FCSS 1(2,3) AV 

= 150 y G) 

YES 4 
73 [a.1] @ Goto SUPPLY 

1 WATER DUMP 

q 4 (TKA ONLY) 

Ly ls 2 j TKA pH (ORB OPS, ECLS) 

@ Perform affec- @ Perform FC check 

ted FC SAFING, H20 SPLY LINE 

EPS SSR-7 FLUSH (IFM) (Rt2L) 
If Galley Instatled: @ SPLY H20 TKA 
®@ Perform INLET -OP 

GALLEY WATER (tb-OP) 
LINE FLUSH ‘ 
(iFM) (H20 DISPENSER) 

Otherwise: ® Select ambient 

‘ © Perform H20, fill 
WATER Drink Container 

DISPENSER LINE from H20 gun 
FLUSH (IFM) @ Test H20 from 

gun with 
Chemstrip 

SPLY H20 

pH <9? TKA USABLE 

wer fol] 
EPS/7.3/004 =: 12/29/88 7-21 MAL/ALL/GEN 5 
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( 
FC1,2,3 REAC 

  

  

  

  

  

    

  

      

  

          

EPS 7.3b FUEL CELL VOLTS 4+ 

SM ep | 
ALER |SMmegFUELCELLS |. - 

Any of these 
conditions met? 

= FC FC $69 FUEL CELL votts | AMPS 

HIGH 

on | is, bE < 26.6 LOW 

sm1 Dc voLT |_| A > 50 
FC1(2.3) LOW 2} ec1(FC2,FC3) 

<275 AMPS > 440 ? 

If: HIGH LOW YES NO 
Volts <27.5V > 32.5 | <20 

> 32.5V HIGH |_sfia] 

> 32.5 18 | 

Nominal Config: None are met 
  

  

y         
  

  

          
            

    

  

      

    
      

  

              

  

    
  

  

  

  

      

          

    
        
        

FC amps up 
to 450 may be 
expected if FC 
pwrs MN Bus 
plus PRI P/L Bus 

Q) Loss of GPC 
performance 
monitor routine 
for this FC . 

  

three) - ctr 
« wee): oP 7.3q1 [9 | 3] CWFAULT 4| (cRT)FC and 
PL PRI FC3 - OFF 1127 a3da5 OR TRANSIENT MN Bus voits 
(tb-OFF) 1 differ by > 1V ? 

PL PRI MNB - OFF 7.33, 11 
(tb-OFF) L_—_ G) Yes INO 

PL PRI MNC - ON q , J 
“ON YE ; (Rinu 5_| affected Bus YES 6 | Untie auses_| 

FC H20 LINE HTR - tied ? i jor AN 
A AUTO(B AUTO) eacn tie 

NO BUS pwrd by its 7.3¢{ 18 | 
FC and FC amps 

differ > 50, 
FC with lowest ¥ Q) 
amps has internal 
short 7} Fcvouts 
(R1) SNSR FAILED 

@ MN BUS TIE 

A(B,C) - OFF 

(tb-OFF) 

@ MN BUS TIE 

B(C,A) - OFF 

(tb-OFF) 

Short YEST sg | TieD Bus 
eliminated ? DEVELOPED 

NO SHORT 

NO v 9 | Affected FC EPS _ BUS 
connected to PRI SSR-10 LOSS 
Payload Bus ? SSR-30 

qves SSR-50 

10} PL 
disconnect 

(R1) 
@ PL PRI (three) - 5 

OFF (tb-OFF) NOL11) Disconnect 

\ (CRT) Affected FC [~~ | FC 
volts, amps OK ? 

(R1) 
YES © ESS BUS 

SOURCE FC1 

(FC2,FC3) - OFF 

@ FOMN BUS 
pi2 | PAYLOAD A(B,C) - OFF 

SHORT (tb-OF F) 

13 

EPS/7.3/005 05/13/88 7-22 MAL/ALL/GEN 

  

 



AT7 

  

EPS 

7.3¢{ 18 | [11 

    6) 

7.3b (Cont) 

. 

  

131 FC shutdn 

(Ri) 
@ FCI(FC2,FC3) - 

STOP (hold 1 sec) 
@/FC1(FC2,FC3) 

COOL PUMP AP 

tb-bp 
@/FC1(FC2,FC3) 

RDY tb - bp       

Lt 
  

  

  

  

        

HPL 14] vFCH20 
Line Htr 

(R12U) 
@ FCH20 LINE 

HTR- A AUTO 
(B AUTO) 

(CRT) FC volts YESH is | FCiNTERNAL 
< 32.5V? SHORT, SHORT AT 

FC OUTPUT TER- 
N MINAL OR MAIN 
0 (a) DISTRIBUTOR     
      16 | BUS SHORT 

’ 
  

        

    
  

  

        

  
    

    

      

  
  
  

    
  

  

  

  

    
        

    
        

  

  

      

  

  

  

      

  

  

  

        

  

  

@) Loss of GPC 
performance 
monitor routine 
for this FC 

G) Expect CW FC 
Pump 

!f MNC Bus 
shorted, after 
performing Bus 
Loss Actions and 
installing AC 
Power Transfer 
Cable, FC3 can be 
restarted and 
connected to MNB 
Bus via payload 
primary bus 

GS) ymcc 
for pwrup 

  

EPS BUS. 
SSR-10 LOSS 

17] (R1) PRIPL SSR-30 . 
pwr off caused by SSR-SO 1g} (CRT) FC VEST 19 | FC LIGHTLY 
FCdisconnect? [NO amps < 90? LOADED 

YES NO 

! t @ y © 
20 | Disconnect pI 21} Reconnect FC 22] FC VOLTS 23 Incr load to 

PL Bus to Bus SNSR FAILURE decr volts 

(R1) (R1) 
@ PL PRI FC3 © FC/MN BUS 
MNB,MNC A(B,C) - ON 
(three) - OFF {tb-ON) 

(tb-OFF) Reconnect ESI oa] inaovert- 
successful ? ENT DISCONNECT 

NO 

25 | First FC N 26 | Disconnect 

failure ? PL Bus 

YES (R1) 

v @ PL PRIFC3, 
271 MNB,MNC 
® Perform MN (three) - OFF 

BUS TIE EPS (tb-OFF) 
SSR-1 (BUS TIE 
Cue oe ® Goto LOSs OF 

2ND FCON- 
ORBIT (ORB 

q PKT, PWRDN) 

[28] (crt) 
Total FC kW: 

» All3 MN NOT 0 
= 18 Buses tied ? 

YES 
i >18 

30] Tie all 3 MN 

Buses 

(R1) 
@ MN BUS TIE A, 

B,C (three) -ON 
(tb-ON) 

EPS/7.3/006. 12/02/88 7-23 MAUL/ALUGEN 5 
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EPS 7.3b (Cont) 

  

31] Untie MN © 
Bus C 
  

(R1) 
@ MN BUS TIE C- 

OFF (tb-OFF)     

(Rt) 
@ FC1(2,3) REAC - 

CL (tb-CL) 
  

First FC failure ? 

  

33] W5
 

  

  

  
    

  

YES __t 
@ Perform MN 

BUS TIE, EPS 
SSR-1 (BUS TIE 

Cue Card)     
  

{ 
  

35} (crt) 
  

        

®@ Go to LOSS OF 
2ND FC ON- 

ORBIT (ORB 
PKT, PWRDN)       

  

  

Total FC kW: 

36 | Tie all3 MN 
> 18 > Buses 

(R1) 
@ MN BUSTIE 

= 18 A,B,C (three) - 
ON (tb-ON 

® Goto LOSS OF 
1 FC (ORB PKT, 
PWRDN) 
  

  

37] All3 MN 
Buses tied ?     

YE 38 } ‘ > Untie MN 
BUS C 

  

NO 

  ‘ 
  

® Goto LOSS OF 
1 FC (ORB PKT, 

  

  

  
  

    

  

(R1) 
@ MN BUS TIE C- 

OFF (tb-OFF) 
® Goto LOSS OF 

1 FC (ORB PKT, 
PWRDN)       

  

  

  

        
  

      

      

  

        
  

PWRDN) 
| 29 | 30 ——— 

Yo 

aol (CRT) FC 3 YES 41 | Bus recon- 
volts > 32? nect through PL 

Bus 
NO 

(R1) 
@ PL PRIFC3-ON 

- (tb-ON) 
© PL PRI MNC - 
ON (tb-ON) 

(crtTpFC3 volts — [YS 42] disconnect 
> 32? PL PRI Bus from 

FC3 
NO 

¥. ‘ oH C3-0 @ PL PRI FC3 - OFF [as] «caryeci2) |NOf aa] (tb OFF) 
volts > 32? @ Continue @ PL PRIMNC- 

YES normal ops OFF 

® Go to LOSS OF 
1 FC (ORB PKT, 

¥. PWRON) 
45 | 

®@ Goto LOSS OF 
1 FC(ORBPKT, 
PWRON 

EPS/7.3007 =: 12/02/88 7-24 MAL/ALL/GEN 5 
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7.3c[ 21] 

| 
  

146 | DEGRADED 
FC 
  

  
  

a7 | 
@ Perform MN 

BUS TIE, EPS 
SSR1 (BUS TIE 
Cue Card)     
  

  
  

| ag | (crT) 
Total FC kW 
  

> 18 

EPS 7.3b (Cont) 

  

49 | Tie all 3 MN 
  

  

IA o 

  

  
  

y 

50] a3 mn NO 

Buses 
  

(R1) 
@ MN BUS TIE 

A,B,C (three) - 
ON (tb-ON)     
  

  

Buses tied ?     
YES 

    y ©) 
  

BUS C 

(R1) 
© MN BUS TIE C- 

OFF (tb-OFF) 

      
  

q 

isi] Untie MN | yisz] 

  

$M 69 
FUEL CELLS 

SM SYS SUMM 1 

e/ affected FC 
performance 

  
  

  

FC1(FC2,FC3) AV 
$$1 ($S2,5$3) 
  

> 1I5SO0MV 

  

= 150 MV 

  

i 

  

@ Perform FC 

SHUTON, 
EPS SSR-2 
(FC SHUTON 
Cue Card)   

  

54 | FC FAILURE 
  

  
  

  
  

@ Perform FC 
SAFING, EPS 
SSR-7 
  

      
      

  

    

    
  

  
  

G) Normal ops of 
FC Celi Performance 
Monitor (CPM) may 
be confirmed by 
observing SS AVs 
for up to 8 min. if 
affected FC CPM 
AVs go to ~50 MV 
for < 4sec, then 
CPM OK 

    
  

56] (CRT) FC ved 57 | \ 
amps > 350? @ Perform | 

PRIORITY ® Go to LOSS OF 
NO PWRODN (ORB 1 FC (ORB PKT, 

PKT, PWRON) as PWRDN) 
q reqd until FC 

59 amps < 350 
amps 

EPS/7.3008 07-2888 7-25 MAL/ALL/GEN 
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EPS 7.3b (Cont) 

  

sa | (CRT) pH 
  high ? 

INQ! 60} 
    

  

AL] 
YES 

©@ Perform - 
FUEL CELL 

PURGE - 

MANUAL 

(ORB OPS, EPS) 
  

(CRT) FC volts 
amps within .5V 

of nominal FC 
Performance 
Curve (back of 
FC PURGE Cue 
Card) ?   Not 61]     

YES 

  

1624 Three MN 

Buses tied ?   

  

® Goto FC 
SHUTDN, 

EPS SSR-2 
(FC SHUTON 

Cue Card)       

NO 
  

    

YES     
63 | (CRT) Which 
FC degraded: 
  

FC1 or FC2 L_y! 64| Untie MNC 
  

FC3       

| 
  

®@ Perform PRI 
PL/MNB (ORB 

PKT, FLT SUPPL, 
PWRDN)       

    
66 | Reconfig pwr 
to PRI PL BUS 

  

  

(R1) 
@ MN BUS TIE 
MNC - OFF 
(tb-OFF)       

  y @ 
  

| 67] 
  

  

(R1) 
© PRI PL MNB - 

ON (tb-ON) 
© PRIPL MING - 

OFF (tb-OFF) 
© PRI PL FC3 - OFF 

(tb-OFF) 
@ MN BUS TIE 

B- OFF   (tb-OFF)     

®@ Continue to use 

FC with Bus tied 

and reduced 
loads       

@ MCC analysis 
read before 
increasing loads 
on FC 

    

EPS/7.3009 1202/88 7-26 

  

MAL/ALL/GEN 5 
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EPS 

  

$69 FUEL CELL 

      

if FC amps: 
<54 
> 360 

BFS 
  

SM1 FC AMPS 
1(2,3) 

      

- {if FC amps: 
< 54 
> 410 

  

7.3¢ 

7.1] 28 | 

I 

FUEL CELL AMPS # + 

  

[1 | 
SM69 FUEL CELLS 

Any of these 
conditions met: 
  

  

  

  

NECT 
  

af 2} FC DISCON- Ly 7.3b 

    

  

FCVOLTS | FCAMPS 

HIGH LOW 
> 32.5 < 20 

LOW HIGH 
< 26.6 or 

LOW 
A> 50   > 7.3b[5 | 

  

met 

None of the above 

  

i @ 
        

  

  

[2] smors2 — |NQL a _| (crt) rc 
available ? AMPS: 

YES < 54 

> 410 

None of the 
above       

  y_@) 

11 

  

S| ALERT FAIL- 
URE OR TRANS- 
IENT         @ 

  

  

  

  

  

      

          
      

    
    

q 

Z | (CRT) FC 

AMPS: 

< 360 of 13 | 

> 54 

None of the 
above 

10 | ALERT FAIL- ul | 
(CRT) FC 

ER RANS: VOLTS < 32.3? 

NO 

12] FC LIGHTLY 
LOADED       

Q® 
  

  
Hit ccrtyrc NOP 14] FCAMPSNSR Nghia]         

    

      

VOLTS < 29.9? FAILURE 
YES 

115] excessive 
FC LOADING > 7.30[5 | 

Le | (crt) ec 
VOLTS < 29.5? 

NO 

‘Wala 

FC 
AMP SNSR 
FAILURE 

      

YES 

    

    

q 

19 } EXCESSIVE 
FC LOADING       

to 
YE   

G) PniF9 
ammeter reads 
shunt without 
signal conditioning 

G) If bus short 
caused transient 
and short cleared, 
cockpit check 
should be made for 
open cbs or bus loss 
indications 

G) If in SM OPS 2, 
FC amps may be 
approximated by 
utilizing Reac flows 
in the following 
equations: 
O2 FLOW x 47.5 = 
AMPS (+50) 
H2 FLOW x 377 = 
AMPS ( + 68) 

G) Loss of GPC 
V-I-T FDA perform- 
ance monitor for 
this FC. If FC Auto 
Purge flow checks 
enabled on this fit, 
Auto Purge capabi- 
lity lost 

G) “MCC for 
powerup 

  

EPS/7 3/010 05/05/88 7-27 MAUALUGEN 
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EPS 

  

another FC ?       

NO 

  

©) 

7.3¢c (Cont) . 

16 | Bus tied with ves 

    . 

— A WARNING 
  

    
If problem FC not 
bus-tied, this step 
will cause MN Bus 

to be dropped 

. 

  

    

17] (CRT) FC 
1(FC2,FC3) AMPS 
<10?       

YES 

  LO@Q 

18 § Disconnect 
  

  

119 | FC AMP SNSR 
FAILURE   

  

    

  problem FC 
  

(Rt) 
® ESS BUS 
SOURCE FC1 
(FC2,FC3) - OFF 

@ FC/MN BUS A 
(B,C) - OFF 
(to-OFF) 
  

FC1 (FC2,FC3) 
VOLTS < 32.5 ?     

NO 

  

q 

20 DEGRADED 
FC       

    
{R1) 
@ ESS BUS 
SOURCE 
FC1(2,3)-ON 

@ FC/MN BUS 
A(B,C) -ON 
(tb-ON)       

7.3b| 46 | 

G) If in SM OPS 2, 
FC amps may be 
approximated by 
utilizing Reac flows 
in the following 
equations: 
O2 FLOW x 47.5 = 
AMPS ( + 50) 

H2 FLOW x 377 = 
AMPS (+68) 

G) Loss of GPC 
V-I-T FDA perform- 
ance monitor for 
this FC. If FC Auto 
Purge flow checks 
enabled on this fit, 
Auto Purge capabi- 
lity lost 

G) Unless bus tied 
with another 
source, single bus 
loads will cause FC 
AMPS > 10 

    

EPS/7.3/011 05/13/88 7-28 MAL/ALL/GEN 
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EPS 7.3d FUEL CELL EXIT T #4 
‘ G) Transient loads 

may cause EXIT T 
. < LNT for up to2 

= min ~ 

seg rucccene FTP TD @) Data indicates 

12,3) 3M 69 cuts H2OLNT <EXITT 
by up to 15 degF 

FC EXITT 
BES - ” G) 

@ Wait 2 min, FC EXIT T will 
then: quickly increase 

MS a ru to FC STACK T if 
| 2_] class 3. cw CONDENSER 

Neither ALARM FAULT OR COOLANT FLOW is 
4’ nor’ +! THERMAL stopped while H2 

is opera- 
Me + (condenser) TRANSIENT tional, FC should 

bf] congenser be ickly shutd 

s 13h deoF @) for possible wen 
eg ¥ YES Coolant Pump 

170 deaf for BFS 3_J SM OPS 2 (4) | 4 J FCI(FC2, FC3) 
( g available ? H2O LNT failure 

NO <EXITT? @ 

Nominal Config: he Y with MCC 

Sip. DA, DB,PC yee cb AC1 DA, ®B, 
FC1 PUMPS 
(three) - cl * 

cb AC2 A,B, OC q 

(een 5_] FCEXITT 6 | EXITTXDCR 
cb AC3 BAB, dC > 164 (170 in BFS) FAILURE 

FC3 PUMPS and incr ? 
(three) - ci 

YES 

' a} smors2ay [Nl | 
7 | FC available ? @ Perform 

COOLANT LOOP MN BUS TIE, 
FAILURE ves EPS SSR-1 (MN BUS TIE 

Cue Card) 

@) 
10| 1] FC1,FC2,FC3 [NO 12] FCH2O LNT 
®@ Goto FC (three) COOLT — [PT incr to > 155 degF 
SHUTDN, > 140 degF ? (may take several 

EPS SSR-2 min) ? 
(FCSHUTON YES 
Cue Card) (a) 

y 

COOLANT LOOP 
PROBLEM EXIT T XDCR 

EPS/7.3012 08/09/88 7-29 MAL/ALUGEN 2 
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EPS 7.3d (Cont) 

  

15.] CONDENSER 
EXIT T CNTL VLV 
SHIFTED 
  

  

16 Affected FC [YES 
  

bus-tied ? 
  

NO     loo   

      

  

  

  

  

            

    

  

  

      

  
  

        

    
  

  

  

  

      

    

  

          

  

    

        

High FC EXIT T will 
reduce H20 
removal rate and 
may result in cell 
flooding. Uniform 
cell flooding may 
not be detected by 
change in FCSS AV 

With FC thermally 
stabilized, a delta 
amp change of 12 
indicates 
approximately 3% 
change in KOH 
concentration. 

  

Nominal KOH 
17 | . 18 | concentration is 

@Pertorm = [PLicRn) spre mately 26%. ws oor re. @ Compare FC (>48%) would be 
EFS 2oh- amps indicative of FC 
(MN BUS TIE dryout leading to 
Cue Card) © Two min after possible O2/H2 

bus tie, record crossover. Low 
bus-tied FC roncentration | b 

(<26%) would be 
amps indicative of FC 

Within 20min: [NOI 19} flooding 
FC A amp change ®@ Continue 

>12 or FCSSAV monitoring FC G) Low FC EXIT T 
> 150 and incr ? A amp change will increase H2O 

removal and may 
YES result in cell dryout 

1 sufficient to alfow 
O2/H2 crossover. 

20 | Individual cell 
® Goto FC crossover should be 
SHUTDN, detected by change 

EPS SSR-2 in FCSS AV. 
[2 [4] (FC SHUTON Uniform cell dryout 

2 would result in 
Cue Card) increased FC 

performance. 

121 | aftectedec |NQI 22} . 
bus-tied ? @ Perform MN Depending on 

BUS TIE, EPS extent of failure 
YES SSR-1 MN BUS after (cooldown, FC 

may be usable in TIE (Cue Card) cyclic mode 

y ©O® 
| 23] 

(CRT) 
© Compare FC amps 

@ Two min after bus 

tie, compare 

bus-tied FC amps 

Within 20 min: @) 
FCAampchange | YESB 24] ec COOLANT 
>12 or FCSSAV LOOP PROBLEM 
> 150 and incr ? 

NO 
N 

Vv 26 | 

23 } FC COOLANT ® Goto FC 

LOOP CONTROL SHUTON, 
MARGINAL EPS SSR-2 

(FC SHUTDN 

Cue Card) 
Vv 

127} 
®@ Continue 

monitoring FC 

A amp change 

EPS/7.3/013 08/09/88 7-30 MAL/ALL/GEN 2 
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EPS 

  

$69 FUEL CELL 

  

| . 
  

  

BFS 
  

  SM1 FC 
COOL P 1(2,3)     

  

  
SM 69 

FUELCELLS 
    

COOL P 
< 50 psia 
> 75 psia 

SM 69 FUEL CELLS 

7.3e FUEL CELL COOL P ++ 

  

  

  

      

    

@ Perform MN 

BUS TIE, EPS 

SSR-1 (BUS TIE 
Cue Card)       

y 

4 | Are any of 
the following 
present ? 

    

  

(R1) 
@ FC1(FC2,FC3) 

COOL PUMP AP 
tb -bpor 

intermittent 
(CRT) 
@ FCI(FC2,FC3) 

STACK T or 

EXIT T unstable 
@ FC1(FC2,FC3)       

  

    

   

  

FC COOL Pis: 

2_J cuass 3 
; Neither / ALARM FAULT OR 
¥'nor ‘+ TRANSIENT 

NO 

   

  

COOLP > 75 

aay (but vas PRE-HTR 
LEAK, FC REG 

NO FAILURE, OR 
COOLANT Loop 

{ LEAKAGE 
  

SM 69 FUEL CELLS 

FC COOL Pis: 
  

‘Sor ‘H' 
  

“hort       

  
  oy 

  

  

      ee ot ooo e 

Cryo pressuriza- 

tion of coolant 
loop due to pre- 

htr leakage may 
cause FC HX 

failure and loss of 

all three FCs 

  

—H warnine ‘= 

  

    
7 

®@ Goto FC 
SAFING,   EPS SSR-7     

  

G) Erratic FC 
COOL T on SM 69 
display may also be 
indicative of pre-htr 
internal leak 

  

EPS/7.3/015 08/26/88 7-31 MAL/ALL/GEN 2 
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EPS 

  

      

  

7.3e (Cont) 

  

    
  

        
  

      

  
    

  

          

      

  v 
  

17 |   18] ov for O2/H2   
@ Perform FC crossover 

  

      

      

    
  

    
  

      

  

3 | FC manual or NO 

GPC purge seq in 
progress ? 

YES 

y @ @) 
Close Purge |_ 110 } sMops 2 YES! a1 } (CRT) VESI 12] DUAL REG 

Viv on affected FC available ? FC FLOW O02 SHIFT, POSSIBLE 
> 8.4 lb/hr or FC REAC VENTING. 

(R12U) NO FLOWH2 > 1.1 POSSIBLE REG 
@ FC PURGE VLVS Ib/hr ? FREEZE-UP AND 

1(2,3)-CL ‘ LOSS OF PRES- 

13. Activate FC NO SURE CONTROL 
18 Purge Htr q 

(R42U) 14} Record flows 
v © FC PURGE HTR- and amps 5 

ON 16 * #15 | FC REG FAIL- AEC 16] form fC 
URE RESULTING O2FLOW 7 ent or 
IN FC INTERNAL Oo rtow 07 SHUTO! . 
FAILURE EPS SSR- 

AMPS (FC SHUTDN 
19 Cue Card) 

  

| 
  

19 Compare 

  

20 | Activate FC 

          

  

    
  

  
      

    

oot G. EPS (CRT) flow with amps Purge Htr 

Rie Compare FC (R12U) 
AMPS with flow @ FC PURGE HTR- 

20 | YES | NO calculations as ON 
follows: 

y O2 FLOW x 47.5 

= ___.FC AMPS 
21] Bakeout (+56) 
purge lines H2 FLOW x 377 

® Wait 30 min (e605 AMPS 
after FC 

SHUTDN, then FC COOLP Do both flows YES 
(R12U) XDCR SHIFT OR correspond to FC 
@ FC PURGE HTR - DUAL GAS REG AMPS ? 

GPC SHIFT 
NO 

| | 
23] Continue FC 24} REG FAIL 
ops. Change FC HIGH. REACTANT 
COOL P high limit VENTING 

to be 5 psia above THROUGH PURGE 
present value LINE     
      

i 
  

25 | Activate FC 

Purge Htr 
  

(R12U) 
@ FC PURGE HTR- 

ON       

  
44   

@) lf GPC purge 
seq selected, 
manually closing 
Purge Viv stops 
purge and GPC will 
proceed with 
purging next FC 
selected for GPC 
purge. GPC may or 
may not alert crew. 
"FC PURGE 1(2,3)' 
msg occurs 
depending on 
when Purge Viv 
manually closed 

G) Flows corre- 
spond to 10 kW 
(~350 amps) load on 
FC plus flow sensor 
accuracy 

  

EPS/7.3016 08/09/88 7-32 MAL/ALL/GEN 2 
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EPS 

  

  

      

  

7.3e (Cont) 

    

  

  

        
    

  

  

    

  
  

q     
133 | COOL- 
ANT LEAK 

        ‘ @ 
136] PARTIAL 
REAC LINE 
BLOCKAGE OR 
REG UNABLE TO 
SUPPORT LOAD 

  

      

3 | (crt) 
Aff FC H2O LNT 

< 130 and decr 

(monitor for 20 

  

      

  

® 
27 | 

SM 60 SM TABLE MAINT 

For FC1(FC2,FC3) 
@ PARAM ID 

EXEC 
@ ALERT LOW 

ITEM 2 + (2 psi below current value) 
EXEC 

For H20 SUPPLY PRESS 
@ PARAM ID 

ITEM 1 +0620430 EXEC 
@ ALERT HI 

ITEM 3 + (10 psi below FC COOL P) EXEC 
  

  

    
  

      

  

26 | 

SM 69 
FUEL CELLS 

FC COOL P steady 

ordecr ? 
» | 28 | (cRT) 

STDY © | FC1(2,3) COOL P 
< 25 psia ? 

DECR 
NO | YES 

} 1.5 | 

29 | shutdn FC , 
© Perform FC 

SHUTDN, 30 
EPS SSR-2 er SM 66 
(FCSHUTON MENT 
Cue Card) ENVIRON 

(CRT) H20 SPLY PRESS 
FC COOL P decr ? > (FC COOL P - 10 

NO YES psi)?   

SM 69 FUEL CELLS 

@ Compare FC amps with bus-tied FC 

@ Note any change in delta amps for next 6 
hrs 
  

Suspect FC AMPS decr causing delta amps 
change > 20?         

  

NO YES 

  

YES 

loo |       

  

@ Perform FC 

SHUTDN, 
EPS SSR-2 
(FCSHUTON 

Cue Card)   

  

    131] REGULATOR 132] REGULATOR 
SHIFT OR FC COOL FAILURE 

    
    

| 

  

39} FCCooLP 
      min if necessary) ? 

YES 
  

y   

XDCR FAILURE 
      

  

40 } REGULATOR 
FAILURE       

| stat | 
® Goto FC 

SHUTON, 
EPS SSR-2 
(FC SHUTDN 
Cue Card)       

    P XDCR SHIFT T 

@ Perform FC 

SHUTON, 
EPS SSR-2 
(FC SHUTON 

Cue Card) 

        
  

37 | H20 TK Reconfig 
  

SM 60 SM TABLE MAINT 

For H2O SPLY PRESS 
© PARAM ID 
ITEM 1 + 0620430 
EXEC 

@ ALERT Hi 
ITEM 3 + 40 EXEC 
  

(ML26C) 
@ SPLY H20 GN2 TK VENT 

viv - PRESS 
  

(MO10W) 
@® H20 TK N2 ISOLSYS 

1,2 (two) -op       

G) Possible KOH in 
O2 sys. Do not 
purge suspect FC 
until nominal per- 
formance at this 
pressure demon- 
strated for at least 6 

rs 

G) Drop in FC volts 
vs amps perform- 
ance that 
corresponds to new 
pressure would 
indicate Regulator 
shift. If reqd, 
update FC V-! Curve 
(back of FCPURGE 
Cue Card) with new 
nominal data after 
next purge 

@) For Regulator 
shift, future FC ops 
would depend on 
SPLY H20 TK QTY, 
FES ops require- 
ment, and FC loads. 
Suspect FC can be 
open circuited and 
saved for entry 

@ FC may be 
usable if loads 
reduced to point 
where reactant 
demand can be met 

    

EPS/7.3/017 08/09/88 7-33 MAL/ALUGEN 2 
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EPS 

[ 34] 

  

7.3e (Cont) 

  

| a2 | 
(L1) 
FLASH EVAP 
CNTLR 
ey PRIA - OFF 
@/ PRIB - OFF 
0/SEC - OFF   

, 43 | Depress all 

Sply H20 tks 
  

  
{MO10W) 
@ H20 TK N2 ISOL 

SYS 1,2 (two) - 
CL 

44 |} Increased 
usage rate accept- 
able ? 
  

NO 

  v 

Yes 
45 | Continue FC 

ops       

  

  

(ML26C) 
@/SPLY H20 GN2 

TKA SPLY viv - 
op 

@ SPLY H20 GN2 
TK VENT VLV - 
VENT 

  
®@ Perform FC 

SHUTON, 

EPS SSR-2 

(FCSHUTDN 

Cue Card)     

  

  
  

  
SM 66 
ENVIRONMENT     

@ When H20 

SPLY PRESS ~   CAB P, continue 
  

  y 
  

48 | Restart FC 
  

@ Perform FC 

POWERUP, EPS 
SSR-6 
  

    
49 | Sply H20 
dumps 
  

  Maintain current 

SPLY H20 Dump 

schedule     

  [7] 

—p}-4Z. | Bakeout 
Purge lines 
  

@ Wait 30 min 

after FC 
SHUTON, then 

(R12U) 
@ FC PURGE HTR- 

GPC       

  

For FES ops, 
SPLY H20 TKB, TKC, 
TKD may need to be 
repressurized. 
Y/MCC 

  

    

EPS/7.31018 08/09/88 7-34 MAL/ALL/GEN 2 
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EPS 

  

      

    

$69 FUEL CELL Lt yt | 
  

  

      

  

7.3f FUEL CELL H20 LN T ++ 

  

  

  

  

  

  

  

  

  

  

    

  

    
  

    

    

  

          

  

      

    
  

  
    

  

  

  

  

                  

    

      

  

      

      
  

      

      

    
      

@ Overtemp 
caused by driver or 
thermostat failure 

    

SM 69 FUEL” will only occur if FC 
CELLS shutdown in 

— standby, or lightly 
if: FCH2ZOLNT ‘t+ loaded. Failure at 
H2O LNT or'y' normal loads not 

< 45 degF detectable > 185 degF al 2] Class3 
NEITHER ALARM S/W 

. . FAULT OR Nominal Config: TRANSIENT 
(R12U) 
FC H20 LINE HTR - ‘¥' 

FC shutdown AUT! AUT > 
A AUTO (B AUTO) in standby or low No 4 | H20 LINE T 

A load (<70 amps) ? XDCR FAILURE 

YES 

¥ 
(R12U) -— CAUTION -— 

FC H20 LINE ers 

HTR sw cancause line > 
position freezing and FC 

Which sw loss 
position: 

OFF 
AALTO 

or (R12U) 

B AUTO @/FCH20 LINE 

HTR sw 

position YES 
EST] ates Not 

OFF ? ACTIVATED 

NO q 

8 | Activate htr 

I Switch htr @ FCH20 LINE 
@ FCH20 LINE HTR-A AUTO 
HTR-A AUTO ev'temp incr 
(B AUTO) 

H2OLNTiner? YEP 10} HTR FAILURE 

NO 

v q G) 
rat} 12 | H20 LINE T 13 j POSSIBLE 

@ Switch FC H20 XDCR FAILURE H20 LINE HTR 
LINE HTR to CIRCUIT DRIVER 
alternate htr FAILED ON OR 
position TEMP XDCR 

FAILURE 
Temp decr ? NO 14 | H20 LINE 

YES TEMP XOCR OR 
HTR CKT DRIVER 

G) FAILED ON 

15 | H20 LINE 16 } No further 
HTR A(B) action read 
THERMOSTAT 

FAILEDON 

EPS/7.3/019 04/25/88 7-35 MAL/ALU/GEN 
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EPS 7.3g FUEL CELL H20 RLF VLV T4¥ 

G) Switchin htrs 
1 | isolated fail $69 FUEL CELL i 

cireurt ee 
SM 69 FUEL 
CELLS 

If: . FC1(FC2,FC3) H20 FCH20 RLE VLV T 
< 60 degF RLF VLV T: 

> 150 degr 

ener al 2 | cLass3 
or *T ALARM S/W 

lominat Confia- FAULT OR 
Nomina! Config: 3 | Switch htr TRANSIENT 
FC H20 RELIEF . py (R120) 
HTR-A AUTO @ FC H20 RELIEF 
(B ALITO) ~ HTR-B8 AUTO 

+ (4 AUTO) 

Temp incr ? vest a | FCH20 
RELIEF VLV HTR 

NO A(B) CIRCUIT 
FAILURE 

5_| switch htr 6] FCH20 
(R12U) RELIEF VLV TEMP 
@ FCH20 RELIEF XDCR FAILURE 
HTR-B AUTO 
(A AUTO) 

YESS 7 | FCH20 T ? 
emp decr RELIEF VLV HTR 

NO THERMOSTAT 
A(B) FAILURE 

8 } FCH20 9 Switch htr to 
RELIEF VLV TEMP PT nominal config 
XDCR FAILURE OR - 
HTR DRIVER A(B) Ro RELIEF 
FA : 

LED ON HTR-A AUTO 
(B AUTO) 

£PS/7.3020 =: 0425/88 7-36 MAL/ALL/GEN 
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EPS 7.3h FUEL CELL H20 RLF LN T 4+ 

G) QD n20 RLF LINE T 
. normally < 125 

seg Fue. cert LL it] . deg F 

~ SM 69 FUEL 
CELLS 

If: 
FCH20 RLF LINE T FCH20 
< 60 degF RLF LINE T: 
> 150 degF 

NEITHER £2 | class 3 
‘OR YH * P ALARM SAV 

STeamnh FAULT OR 
> WITC c Nominal Config: ye (R120) TRANSIENT 

R12U 
FC H20 RELIEF © FCH20 RELIEF 

~ HTR-B AUTO HTR-A AUTO ae 
(B AUTO) (A AUTO) 

Temp incr ? ESI a} Fc H20 
RELIEF LINE HTR 

NO A(B) CIRCUIT 
FAILURE 

Vv Vv 

itch h 6_| FCH20 
(R12U) RELIEF LINE TEMP 
@ FCH20 RELIEF XDCR FAILURE 
HTR-B AUTO 
(A AUTO) 

YESE 7 | H20 RELIEF ? Temp decr ? CNHTR 

NO THERMOSTAT 
A(B) FAILURE 

Vv 

Ful FCH20 9 | Switch htr 
RELIEF LINE TEMP Fp nominal config 
XDCR FAILURE OR 
HTR DRIVER A(B) (R12U) 
FAILED ON © FCH20 RELIEF 

HTR-A AUTO 
(B AUTO) 

EPS/7.3/021 03/11/88 7-37 MALU/ALL/GEN 
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EPS 7.31 FUEL CELL O2(H2) PURGE LN T+ 

- i} ts | NOP 2 | SM ALERT 
i $69 FUEL CELL sMe9 FAILURE 

FUEL CELLS 

. PURGE LN O02 Tor 
If: H2 Tor H2 T2 

SM 69 > 380 degf ? 

FUEI. CELLS YES 

FC PURGE LNO2T 
> 380 degF v 

FC PURGE LNH2 T1 .2_| two or more 
> 380 degF of the following 

or FC Purge Line 

FC PURGE LN H2 T2 Temps > 250 deg 
> 380 degF and rising ? 

(CRT) 
@y/ PURGE LN O2T 
e H2T1 NO 4 | 

SNSR 
° YH2 72 FAILURE 

YES 

@) 
Ls | (ri2u) NOT 6 | HtRacTiva- Fal 7] 
FC PURGE HTR - TED INADVER- (R12U) 
OFF? TANTLY, LEFTON @ FC PURGE HTR - 

TOO LONG, OR OFF 
YES HIGH BAY TEMPS 

  
  

    

ia | (R12U) 
FC GPC PURGE 

  SEQ tb - gray ? 

NO 9_| MAN PURGE 
  

    

YES 

  

HTRS FAILED ON       

  

111} GPC PURGE 
HTRS FAILED ON 

      

  
  

(R12U) 
® Cycle FC PURGE 
HTR-ON 
to maintain 

(CRT) FC PURGE 
LNT > 110 
degF and 
< 300 degF 
during FC 
PURGE LN 
bakeout     

G) 1f GPC AUTO 
PURGE in progress 
expect FC PURGE 
SEQ msg 

      

EDCIT ANIF NIAMATDVRA 7-38 MAL/ALL/GEN 
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EPS 7.3] 

  

      

If: 
O02 FLOW >11.1 pph 
H2 FLOW >1.6 pph 

11.1 pph O2 FLOW 
corresponds to 
~370 amps plus 
3.3 pph purge 
flow 

1.6 pph H2 FLOW 
corresponds to 
~370 amps plus 
0.6 pph purge 
flow 

  

iJ 
  

S69 FUELCELL FJ   

    
SM 69 
FUEL CELLS 

FC O02 (H2) FLOW 

  

        

    

      

contingency ops) 
to avoid Dual Gas   
  

    

Regulator freeze- 

q 

3 Either 

up 

manual or GPC 

FUEL CELL 02(H2) FLOW + 

7. NO 2 cass 3 
+ ALARM SAW 

YES FAULT, CLEARED 
BUS SHORT, OR 
TRANSIENT HIGH CAUTION FLOW 

During purge FC 
amps must be 
<350 (430 for 

  Purge sequence ~ 
in progress ?       

YES 

vy ()     

Q 
  

      

  

4 Close affect- 5 | 
  

ed FC Purge Viv ~ | © Record Flows and Amps 
            

      

  

@ Compare FC 

AMPS with flow 
calculations as 
follows: 

O2 FLOW X 47.5 

  

(R12U) Aff 
@ FC PURGE VLVS FC O2Flow H2Flow Amps 

1(2,3)-CL —— __- a eee 

| 6_|Compare Flow 7} PURGE 

with Amps FLOW PLUS HIGH 
FC DEMAND 

    TRIPPED ALARM 
  

  

Do both flows 
correspond to FC 
AMPS ? 
  

    

  

  

          | | (CRT) FC O2 
(H2) FLOW ‘#° ?   

  q 

CAUTION prermees |e 

  

      

During purge FC 
amps must be 

<350 (430 for 
contingency ops) 
to avoid Dual Gas 
Regulator freeze- 

      

  

y 
  

  

  

              

G) If bus short 
caused transient 
and short cleared, 
cockpit check 
should be made for 
open cbs or bus loss 
indications 

@) if FC purge in 
progress, alarm 
may have tripped 
because of normal 
load pius purge 
flow. If one flow- 
meter previously 
failed, assume both 
flows high 

G) If GPC PURGE 
SEQ selected, 
manually closing 
Purge Viv stops 
purge and GPC will 
proceed with purg- 
ing next FC selected 
for GPC purge. GPC 
may or may not 
alert crew. S68 FC 
PURGE 1(2,3)' msg 
occurs dependin 
on when purge vivs 
were manually 
closed 

  

o YES NO 
3 j If FC purge v 
reqd 

1 
Vv | 

© Go to EPS SSR-8 @y FC PURGE HTR 11] EXCESSIVE or PRIORITY Sw position LOAD ON FC OR PWRDN to 
POSSIBLE BUS reduce FC AMPS Which sw SHORT to < 350 position: 

(< 430 for ON rf 13 | | contingency 
13 | ops) during 

GPC or OFF 7.3b purge 

EPS/7.3/023 05/03/88 
7-39 

MAVALLUGEN 
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AND LOSS OF FC 
  

: 
  

18 | 
® Perform FC 

V-l perform- 

ance check 
using curves on 
back of FC 
PURGE Cue 

Card 
  

FC performance 
within 0.5V of 

nominal ? 
  

  

    

            

  

19 | If FC 
performance 
drops during     execution of 
Block ,goto 
Block 
    

| yt 20 | 
®@ Perform MAL, 

ECLS, 6.3aL2l, 
[4], and [5] for 

affected tank 

leg (Use Gi. Bl 

if only 

2 CRYOTK sets) 

  
  

    

   

  

  
Is pressure deca 
rate plotted int-2] 

( (8) two or 
more times 
greater than 
expected decay 

eK culated in 

( )? 

      

EPS 7.3] (Cont) 

10 

@) 
_12_) Activate 
Purge Htr if more 
than 3 hts to 
entry 

(R12U) 
@ FC PURGE HTR - 

ON (turn Purge 
Htr OFF 3 hrs 

prior to entry) 

10 | 18| 21 

@ ©) 
13 | Both Reac EST 14] DUAL REG 1 16 | Restore 
flows high ? SHIFT, POSSIBLE @ Perform FC nominal Purge 

REAC VENTING SHUTON, EPS Htr config 
NO OR FC INTERNAL SSR-2 

q LOADING. FC SHUTDN (R12U) 
POSSIBLE REG (Cue Card) @ FC PURGE HTR - 

| 17] FLOW FREEZE-UP AND GPC . 
METER SNSR LOSS OF 
SHIFT OR REAC PRESSURE REG- 
LEAK. POSSIBLE ULATION 
REG FREEZE-UP { 

  

YES 21 | REAC LEAK 
    Lo]       

NO 

    
122 | FLOW 
METER SNSR 
SHIFT       

G) if FC purge in 
progress, alarm may 
have tripped 
because of normal 
load plus purge 
flow. If one flow- 
meter previously 
failed, assume both 
flows high 

G) Turning htrs off 
prevents excessive 
heat during entry 
and possible htr 
element damage 

G) Reactant 
venting indication: 
Cool P = 66 psia 

G@) YMCCTo 
determine ifleak - 
exists 

If problem 
exists, pressure 
decay rate will be 
2-3 times expected 
rate 

    

EPS/7 3/024 05/04/88 7-40 MAI/ALI/GEN 
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EPS 7.3k FUEL CELL RELIEF HTR SW FAIL 

  

      

  

    

  

  

      

  

  

  

    

  

    

  

    

  

  

        

          

  

      

    
  

      

      

  

  

      

  

          

rt tay. 2] (R12U) - YESH 3 | SWITCHIN 
S69.FUELCELL [> FC H20 RELIEF OFF POSITION 

SM 69 FUEL HTR-OFF? 
CELLS ; 

If; H20 RLF HTR SW: NO 
SM 69 FUEL 
CELLS OFF 

oR A/B 4 | Select sw to ls | Select 
alternate position nominal config H20 RLF HTR AorB 

SW-A/B or 
(RI2U) (R12U) 
© FCH20 RELIEF @ FCH20 RELIEF 

¥ G) HTR - OFF, HTR-AAUTO 
Nominal Config: then B AUTO (B AUTO) 
(R12U) 6 | cw (A AUTO) 
\f pre-htr reconfig: FAILURE, DIODE 
FCH20 RELIEF FAILURE, OR 
HTR-AAUTO TRANSIENT 

if post-htr reconfig: y 
FCH20 RELIEF 7 | 
HTR -BAUTO 7 

SM 69 FUEL 
CELLS 

H20 RLF HTR SW: 

| pi 8 ] switcH 
CONTACT 

AorB CONTROL BUS, 
DIODE, OR 
INSTRUMENTA- 
TION FAILURE OR 
SWITCH IN OFF 
POSITION 

AB 

SWITCH 
OFF CONTACT, DIODE, 

OR INSTRUMEN- 
TATION FAILURE     

  
  

10 | (crt) 
H20 RLF NOZ 

T A(B) < 170 and 
decr?   

11] INSTRUMEN- 
  v

o
 

    

YES 

    y 
12 SWITCH 
CONTACT(S) AND/ 
OR CONTROL 
BUS(ES) FAILURE       

  
TATION FAILURE. . 

    

  

G) Diode failure 
would be indicated 
ifan A/B alarm 
occurred during 
nozzle htr ops. Alt 
htr could be 
selected to 
eliminate alarms 

  

é PS/7.3/025 05/03/88 7-41 MAU/ALL/GEN 
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  $M1 FC DELTA 
V 1(2,3)     

If: 

  

FC1(2,3) SSAV 
1(2,3) > 150 mv   

  

  

      

EPS 7.3 (Cont) 

seu FC DELTA V 1(2,3) SM SYS SUMM 1 

SM 69 FUEL CELLS 

BFS 1. Perform BUS TIE, EPS SSR-1 (Cue Card), then: 
If aff FC pH + (H20 LINE pH +) or FC AV incr: 

2. Perform FC SAFING, EPS SSR-7, then: 
3. IfpH ¥, nf FC/H20 LINE pH HIGH, EPS 

( 
7.3 >> 

if no aff FC pH ¥ (H20 LINE pH ¥) and FC AV not incr: 
4. Two min after bus tie, record AAMPS between 

affected and tied FC and monitor for 20 min 
If change in AAMPS > 12 or FC AV incr: 

5. Goto FC SAFING, EPS SSR-7 >> 
\f change in AAMPS = 12 and FC AV not incr: 

6. Remain bus tied to monitor FC performance     

      

‘ EPS/7.3/002 09/27/88 7-42 MAL/ALL/GEN 3 
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EPS 7.3 (Cont) 

SeaFuEL Lp a SM 69 FUEL CELLS () with mutt 
board, both pri- FC H20 RLF NOZ TEMP ++ SM 66 ENVIRONMENT mary and alternate 

fH20 RLF NOZT A and B < 150: 120 paths to ECLSS 
If: f more than 1 FC H2O LN T and H20 VLV T converging =. 
H20 RLF NOZ or within 5 degF of each other (Mult FCs relieving): G) . 
TA(B) 1. /SPLY H20 TKA,TKB,TKC INLET (three) - OP c/ 8 XDCR fail low 
< 180 deg F | will cause nozzle htr 
> 425 deg F (tb-OP) (pnl R12L) to operate onA 

2. SPLY H2O TKA OUTLET - OP (tb-OP) system overtemp 
When TKA QTY within 5% of TKB: logic. Control band 

; ; 3. SPLY H2O TKA OUTLET - CL (tb-CL) for this failure is 
Nominal Config: If SPLY H20 TKB QTY > 90%: 270-288. A XDCR 
(R12U) 4. Perform SPLY H2O DUMP (ORB OPS, ECLS) fail low willnot 
FC H20 RELIEF T G . — affect normal htr 

HTR - A AUTO (TKB to 70%), then: : ops, but will on! (B AUTO) If multiple FC overboard H20 relief continues: dheble Asyster® 
(R12L) 5. Initiate preparations for next PLS entry >> overtemp logic 

SPLY H20 TKA, f 1 FCHZO LNT and H20 VLV.T converging or within 5 degF 
TKB, TKC INLET of each other (Single FC Relieving): 
(three) - OP 6. Goto BUS TIE EPS, $SR-1 (Cue Card) >> G) High failure of 
(tb-OP) no FC H20 LN T and H20 VLVT converging XDCR A or Bwill 

(HTR inop, NOZ frozen, or switch failure): prevent any nozzle 

7. FCH2O RELIEF HTR - A AUTO (B AUTO) (pni R12U) >> tr ops. Alternate 
f H2O RLF NOZ T A and B (both) > 425 (HTR fail on): FC H20 path to 

8. FCH20 RELIEF HTR-OFF (pn R12U) >> remain . 
if any of the following conditions are met: 

H20 RLF NOZTA < 150 andB = 170(A xder fail) >> 
B < 150 and A = 170(B xder fail) >> 
A or B (one only) >425 (xdcr fail) G) 

(FPS/7.3003 07/28/88 7-43 MAL/ALL/GEN 2 
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EPS 7.3 (Cont) 

  

  

7 FC COOL P SM 69 FUEL CELLS 
  

SM 66 ENVIRONMENT   1. Perform BUS TIE (Cue Card)     

If: COOL P > 75, incr, and not 100 (H), or 
COOL PUMP AP tb - bp/intermittent, or 
STACK/EXIT T unstable, or 
FCSS 1(2,3) AV = 150, or 
FC FLOW O2(H2) 2 8.4(1.1) 

2. Goto FCSAFING >> 
lf FCCOOLP < 25 or > 75 and stdy: 

3. Goto MAL, EPS, FC COOL P + ¥ 7.3e [>> 
if FCCOOL P between 25 and 50: 

If FC COOL P < (SPLY H20 TK P + 10): 

4. Perform FC SHUTON (Cue Card) 
5. Goto MAL, EPS, FC COOLP #¥ 7.3e     
  

    
  

( EPS/7.3/026 09/07/88 7-44 MAL/ALL/GEN 3 
 



  

    

  

      

  

  

      

  

  

  

  

  

    

  

    

    
  

        

    
    

    

   

  

  

  

        

  

      

    
  

  

  

  

  

  

              

    

  

  

      

  

      

EPS 7.31 FUEL CELL ALT H20 RLF T +4 

wv G) FC ALTH20 
1 | « RLF LINE T normally 

$69 FUEL CELL . controlled to 70-90 
SM 69 FUEL degF 
CELLS 

FC ALT H20 
If: RLFET ‘4 or'¥' 

FC ALT H20 RLF T 
< 60 degF NEITHER > 2. cuass 3 

> 185 degF nL. 3] FAULT OR 
(R12U) TRANSIENT 

‘h e/FCH20 LINE 
Nominal Config: rvotition 
(R12U) 
FC H20 LINE HTR - OFF? YES 4_| HTRs NOT 
A AUTO (B AUTO ‘ ACTIVATED 
after Htr reconfig NO 
in ORB OPS) 

y 

S | Activate htr 
(R12U) 
© FCH20 LINE 
HTR-AAUTO 
(B AUTO) 

6_| switch htr (CRT) 
@ FCH20 LINE e/Temp incr 
HTR-AAUTO 
(B AUTO) 

YES (CRT) FCALT H20 7_] HTR FAILURE 
RLF T incr ? 

NO 

v 

5 9 | FCALTH20 
8 _| switch hte RLF T XDCR 
(R12U) FAILURE OR LINE 
@ FCH20 LINE FROZEN 
HTR-AAUTO 
(B AUTO) 

NO# 10 | FCALTH20 ? (CRT) Temp decr ? +p RLET XDCR 

YES FAILED ORHTR 

CKT ORIVER 
FAILED ON 

y 

FC ALTH20 
RLF T HTR A(B) 
THERMOSTAT 
FAILED CLOSED 

499 
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EPS 

  

SM 
ALERT 

      

7.4 DC VOLTAGE 

  

S67 CNTL/ESS V FF 

      

BFS 
  

SM1CNTUESS V [5       

Light on if: 
CNTL AB1{2,3) 

(BC1,2,3) 
(CA1,2,3) 
< 24.5 vde 

or 
ESS 1BC(2CA,3AB) 

< 25.0 vde 

Nominal Config: 
{R1) 
ESS BUS SOURCE 
MN B/C(C/A,A/B) - 
ON 
FC1(FC2, FC3) - ON 

(R15:8) 
cb MNACNTL BUS 
8C1/2/3 - cl 

cb MNB CNTL BUS 
CA1/273 - cl 

cb MNC CNTL BUS 
AB1/2/3 - cl 
(O14:B) 
cb MNA MNC 
CONTR - cl 
(O15:B) 
cb MNB MNA 
CONTR - cl 
(016:8) 
cb MNC MNB 
CONTR - cl 

    

ial 
SM SYS SUMM 1 ESS BUS VOLTS LOW 

If verified by F9 voltmeter: 
1. Aff ESS BUS SOURCE MN - OFF, ON 

If bus regained: 

2. Aff FC-START (10 secor AP tb-gray) >> 

If bus not regained: 

3. Perform FCSHUTON, 
MAL, EPS SSR-2(4) (Cue Card) 
(FC/MN BUS A(B,C) and MN BUS TIE A(B,C) 

tbs lost], then: 
4. Goto aff BUS LOSS IMMEDIATE ACTIONS, 

@ 

© 

  

  

  
MAL, EPS SSR-9 

SM SYS SUMM 1 
vf 

CNTL BUS VOLTS LOW 

1. /BUS LOSS ID 
2. Perform BUS LOSS IMMEDIATE ACTIONS, MAL, 

EPS SSR-9, then: 
If pwr reqd (< 3 sec) for crit function: 

3. Hold crit function sw 
4. For CNTL BUS AB(BC,CA) VOLTS LOW, 

- CNTL BUS PWR MNA(MNB,MNC) - RESET   
  

    

G) F9 meter uses 
different trans- 
ducer than CRT 
parameter 

Q) if neither CNTL 
nor ESS VOLTS 
confirmed low by 
F9 meter 

TRANSIENT OR 
DPS PROBLEM 

    ® 
SHORTED MAIN 
BUS SOURCE RPC 
TRIPPED. SHORT 
NOW CLEARED 

@ 
(013,R15,ML86B) 
ESS BUS cbs ma 
have tripped. | 
open cbs found, 
do NOT reset. 
YMCC 

SHORT ON ESS 
1BC (2CA, 3AB). 
BUS IS LOST 

' time ! 
*| CRITICAL {* 

FC must be shutdn 
within 9 min to 
avoid potentially 
hazardous 
condition 

  
  

EPS/7.4/001 02/13/89 7-46 MAL/ALL/GEN 6 
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EPS 7.4a CNTUVESSV + 

. G) F9 meter uses 
MCC 1 | . Gifferent transducer 

t 
CALL SM 67 ELECTRIC an so” param 

ey CNTL & ESS 
volts 

Nominal Config: 
Refer to NEITHER 2.] TRANSIENT |__p 3 } 

"bor '# OR DPS PROBLEM (013,R15,ML868) 
14 [1] ©/ for tripped 

G) CNTL/ESS BUS 
Essiec cbs. DO NOT 

4 E ft RESET (2Ca,3A8) | VESS voits 

‘¥’or 'L’ (F9) 

@ DC Volt/Amp 

sel - VOLTS ESS 
1BC(2AB,3AB) 

CNTL A81(2,3) 
(BC1,2,3)(CA1,2,3) >25 vde 5 | ppsoR 

"tor ‘L © PINSTRUMENTA- 
<25 vde TION PROBLEM 

q 

15 

y 

@ Refer to EPS SSRs BUS LOSS Crew indica- 
tions for loss confirmation 

CNTL AB 1 - EPS SSR-100 

2-EPSSSR-101 

3 - EPS SSR-102 
BC 1-EPS SSR-103 

2 - EPS SSR-104 

3 - EPS SSR-105 

CA 1-EPS SSR-106 
2 - EPS SSR-107 

3 - EPS SSR-108 

Bus Loss confirmed by Crew Indications ? NOU 7 j DPS OR 
INSTRUMENTA- 

Yes TION PROBLEM 

q 

8 | Attempt 
CNTL BUS reset 

(R1) 
gm! © CNTL BUS PWR 

MNNA - RESET 
CNTLAB1(2,3)+ (hold 1 sec) 

|__y| (R1) 
@ CNTL BUS PWR 

CNTLBC1(2,3)+ MNB - RESET 

(hold 1 sec) 

v 

> Lia] » 1.12} Bus 
» 7} (Rt) regained ? 

CNTLCA1(2,3)¥ @ CNTL BUS PWR 
MNNC - RESET YES {NO 
{hold 1 sec) 

13 | . 
®@ Continue “ 

normal ops. v 

/ MCC on feasi- 
bility of 14 } BUS LOST 

resetting 2nd 

RPC 

EPS/7.4/002 12/13/88 7-47 MAL/ALL/GEN 4 
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EPS 7.4a (Cont) 

[14] 

    

  

      

  

  

  

    

  

            

        
  

  

      

  
      

    

      

      

    

: ~ {TIME ! 
15 | Monitor ESS EPS BUS LOSS i CRITICAL 1 
volts (R15:8) SSR-100  CNTL AB1 terrae ‘ 

ey cb CNTL BUS 101 AB2 Fuel cell must be 
(F9,CRT) (three) - cl 102 AB3 shutdown within 9 
® DC Volt/Amp min of bus loss to 

sel - VOLTS ESS 103 BC1 avoid potentially 
1BC(2CA, 3AB) 104 BC2 hazardous 

105 BC3 conditions 

(R1) 106 CAI 
@ ESS BUS 107 CA2 
SOURCE MN 
B/C(C/A, AJB) - 108 cA3 
OFF, wait 10 

sec, then ON 

Volts > 25 after 3 17] MAIN BUS »| 18 | Restart EC lio] 
sec SOURCE RPC © 1 (R1) © | (013,R15,ML86B) 

TRIPPED. SHORT © FC1(FC2,FC3) - e/ for tripped 
Volts < 25 after 3 NOW CLEARED START {hold cbs. DO NOT 

sec until COOL RESET 
PUMP AP 
tb - gray, but 
not more than 

10 sec) 

v 

20] SHORT ON for] 
ESS1BC(2CA,3AB). f © | (014:B,015:8, 
BUS LOST O16:B) 

e/cb MNA MNC 
(MNB MNA, 
MNC MNB) 
CONTR - cl 

22 | 
@ Perform FC 

SHUTDN, 
EPS SSR-2 
(FC SHUTDN 
Cue Card) 

_EPS BUS LOSS 
SSR-70 ESS1BC 

80 2cA 
90 3AB 

EPS/7.4/003 09/30/88 7-48 MAUALL/GEN 3 

  

 



  

EPS 7.4 (Cont) 

  

  

TP MN BUS UNDERVOLTS 
7) FC VOLTS 

tg eB C) Bus f MN VOLTS < 26.4, FC VOLTS < 26.6, FC AMPS > 480 (2 of 3): 
volts < 26.4 (SHORT OR DEGRADED FC) 
(t) vde 1. MSTR MADS PWR - OFF 

If aff FC/MN BUS bus tied: 
2. Untie Buses 
tf short eliminated and MN BUS not powered after untie: 

3. Goto aff MN BUS LOSS ACTION 
(MN BUS or TIE BUS SHORT) > > 

  

  

    

(F7) If short eliminated and all MN BUSES powered after untie 
| (TIE BUS SHORT) >> 

SM If short not eliminated, then: 
ALERT If aff FC/MN BUS connected to PL PRI BUS: 

4. PL PRI (three) - OFF (tb-OFF)   
If short eliminated (PRI PL SHORT): 

5. If a MN BUS not powered, perform BUS TIE, EPS SSR-1 (Cue 
$67 MAIN BUS V | |} Card) 

A(B.C) 6. Go to PL PWRDN (OPCL TEMP 10-89) >> 
7. Aff EPS BUS SOURCE FC - OFF 

FC/MN BUS - OFF (tb-OFF) 
tf aff FC VOLTS < 32 (FC SHORT): 

SM1 MAIN BUS B 8. Aff FC REAC VLV-CL (tb-CL) 

  

    

    T u       

  

    A(B,C) 9. Goto FC SHUTON (Do not stop FC until COOL P < 15 

and STACK T < 243) >> 
f FC VOLTS = 32 (BUS SHORT): 

If: | DO NOT BUS TIE TO SHORTED BUS | 
MNA(B,C) BUS 

volts vde 10. Go to aff MN BUS LOSS ACTIONS, EPS SSR-9 > > 
> 32 (H) vde if MIN VOLTS < 26.4 and FC VOLTS > 32 and FC AMPS < 20: 

(FC DISCONNECT) 
11. MSTR MADS PWR - OFF 

Nominal Config: If PL PR! BUS power lost due to FC disconnect: 
(013:A) 12. PL PRI (three) - OFF (tb-OFF) 
cb ESS 1BC 13. Aff FC/MN BUS - ON (tb-ON) 
MNA CONTR - cl If PL PRI disconnect in step 12: 

© Be cA 14. Perform PL PWRDN (ORB PKT, TEMP 10-89) then: 

MNB CONTR - cl IfFC3 aff: 
(013:€) 15. PLPRIFC3-ON (tb-ON) 
cb ESS 3A8 MINC - ON (tb-ON) 
MNC CONTR - cl f first FC problem: 

16. Perform BUS TIE, EPS SSR-1 (Cue Card) 
if aff FC VOLTS still > 32: 

17. Goto FC SHUTDN (ORB PKT) >> 
f second FC failure and aff MN BUS not recovered: 
18. PLPRI (three) - OFF (tb-OFF) 
19. Goto 2nd FC SHUTDN (ORB PKT)     
  

503     
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EPS 

@ 
  

MCC 
CALL   

Arn 
  

    

Nominal Config: 

Refer to 

ra [13] 

  

  

      

  

  

  

  

7.4b MAIN BUS V A(B,C) ++ 

  

  

  

                    

  

    

  

  

  

    
  

  

  

          

SM 69 
FUEL CELLS 

Following 
conditions met: 

MN FC 
VOLTS | AMPS 

LOW HIGH > 10 | 
< 26.4 | A>50 [10 | 

or 

LOW 
A> 50 

Low Low pl 15 | 
<21 < 20 

LOW 
<27 

HIGH 2 | 7 FC volts 
> 32 ma 

(CRT) 
None met @DC VOLTS 

FC1(FC2.FC3) 

(2) FC VOLTS |_ | 3 | main aus A 
L > 27.58 < 32.5 (B,C) XDCR SHIFT 

a_| CWFAULT - 
OR TRANSIENT FC vours 

> . 

O® 
1s |mneusa |S 
(B,C) LOADS ARE @ incr MN BUS 

7 | veCvolts TOO LOW TO A(B,C) loading 
MAINTAIN BUS to maintain 

(CRT) VOLTAGE BELOW volts below 
e@ OC VOLTS 32 VDC 32 vde 

FC1(FC2,FC3) : 

FC VOLTS Tec rer. 

<27.5vdc FORMANCE LOW 
FC VOLTS 

> 27.5 and 
< 325 (] 
  

y   Vv 
  

  

9 } MAIN BUS A 
(B,C) XDCR SHIFT     10} Affected bus       

tied ? 

  

  

  

  

3 Untie Buses 

(R1) 

    
   

        

    

        

@) Meters on F9 
can be used as 
backup 

2) eau) 
Determine which 
param triggered 
CW ALARM 

G@) VFCVIT 
performance curves 

() ymec 

    

@ MN BUS TIE 
A(B,C) - OFF 

12 | Bus-tie good (tb-OFF) 
FC/BUS to remain- @ MN BUS TIE 

ing good Bus B(C,A) - OFF 
(tb-OFF) 

(R1) 
@ MIN BUS TIE Short YES} 13] Tied Bus 
A(B,C)-ON eliminated ? DEVELOPED 

(tb-ON) SHORT 
@ MN BUS TIE NO 
B(C,A) -ON { 
(tb-ON) 

EPS BUS LOSS 
{ 55R-10 MNA 

SSR-30 MNB 
SSR-50 MNC 

EPS/7.4/006 11/14/88 7-50 MAL/ALUGEN 4 
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EPS 

no 
  

  
¥ 

ial Disconnect, 

  

  

  

  

  

7.4b (Cont) 

  

115] FC/MAIN BUS 

  

    

  

      

    
  

  

  

  

    

                  

  

    

      

  

  
  

    

  

    
      

  

  

  

        

  
  

      

  

  

  

      

    

  

      

  

  

      

G) Short on MN 
BUS causes FC loss. 
For lost of MNC, 
however, FC3 
pumps can be 
powered with AC 
Transfer Cable and 
FC3 pwr can then 
be supplied to MN 

  
  

shutdn FC DISCONNECTED BUS B through PL 

(RI) pwr contactors 

e@ ESS BUS 
SOURCE FC1 q 

(FC2,FC3) - OFF 16 | Connect FC 

© FC/MN BUS to Main Bus 
A(B,C) - OFF 

@ FC1(FC2,FC3) - (R1)} 

STOP @ FC/MN BUS 
T A(B,C) -ON 

(tb-ON) 

7 /FC open 
circuit voltage 

(CRT) 

@/DC VOLTS (s) 
FC1(2,3) 18 | DC volts 

19 ] SHORT ON (CRT) 
VOLTS “7 MAIN BUS A(B,C) @ DC VOLTS MNA 

> 32.5 AND BUS LOST (B,C) 
120] FC/MAIN BUS 

VOLTS MN VOLTS CONTACTOR 

< 32.5 EPS BUS LOSS > 27 vde TRIPPED OFF 

SSR-10 MNA MN VOLTS 

SSR-30 MNB < 27 vde 
SSR-50 MNC . 

POSSIBLE Vv 

SHORT BETWEEN 

FC AND MAIN (R1) 
BUS CONTACTOR 23 | @ AC BUS SNSR 

@ GotoLOss OF 1(2,3) - OFF 

1 FC or LOSS OF : (1 sec), then 
2ND FC ON- 24 | FC/MAIN BUS AUTO TRIP 
ORBIT (as reqd) CONTACTOR 
(ORB PKT, FAILED OPEN 
PWRDON) 

For FC1 or FC2 
25 | sate FC © Perform BUS TIE 
(R1) Cue Card 

@ FC1(2,3) For FC3 ®@ Go to LOSS OF 

REAC - CL 1 FC (ORB PKT, 

(tb-CL) PWRON) 

For 1st FC failure P| 27] 

* Perform BUS 28.| Repwr MNC 
TE Cue Card from FC3 via PL 

For 2nd FC failure @ Go to LOSS OF ircuit 
1 FC (ORB PKT, circut 
PWRDN) (R1) 

EPS BUS LOSS PL PRI 
SSR-10 MNA @ FC3-ON 
SSR-30 MNB (tb-ON) 

SSR-50 MNC @ MNC-ON 

(tb-ON) 

®@ Goto LOSS OF 

1 FC or LOSS OF 

2ND FC ON- 30 | 
ORBIT (as reqd) 
(ORB PKT, 
PWRODON) 

EPS/7 4/007 12/02/88 7-51 MAL/ALL/GEN 5 
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EPS 

oh 

    

7.4b (Cont) 

  

  

    

  

  

    

  

    
  

30 | Yoc volts 
(CRT) INOT 31 | Disconnect 

DC VOLT MNC PL circuit 
volts > 27 vde ? 

PL PRI 
YES © FC3- OFF 

(tb-OFF) 
@ MNC - OFF 

R AC Snsr (tb-OFF) 
@ AC BUS SNSR 

1(2,3) - OFF 

(1 sec), then 

AUTO TRIP J     
© Perform BUS 

TIE Cue Card 
® Go to LOSS OF 

1 FC (ORB PKT, 
PWRON)       

      

EPS/7.4:008 04/20/88 7-52 MAL/ALUGEN 
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EPS 7.5 AC VOLTAGE/OVLD 

() 
  

  

(F7) 

Light on if: 
AC @ voitage 
< 102-108 vac 
for 6.5-8.5 sec 

or 
> 123-127 vac 
for 50-90 msec 

  

  

  

  

(F7) 

  

$67 AC 
VOLTS 1(2,3) 1? 

  

BFS 
  

SMt AC 
VOLTS 1(2,3)         

Light on if: 
AC ® voltage 
< 108 vac for 
1-3 sec 

or 
> 123 vac for 
1-3 sec 

Nominal Config: 

(R1) 
cb AC CONTR AC1, 

2,3 BA, OB,OC 
(nine)- op 

AC BUS SNSR 1,2,3 
(three) - AUTO 
TRIP 

({O13:A) 
cb ESS 18C AC 1 
SNSR - cl 

(013:C) 
cb ESS 2CA AC2 
SNSR - cl 

(O13:€) 
cb ESS 3AB8 AC3 
SNSR - cl 

  

v 

  

  

AC VOLTS SMM 67 ELECTRIC 
ISM SYS SUMM 1 
  

      

\f AC OVERLOAD alarm, go to AC OVERLOAD, [1,2] >> 
If all AC VOLTS between 110 and 123: 

1. Goto MAL, EPS, 7.5a >> 
f single AC VOLTS > 123 or between 10 and 110: 

(Confirm with F9 meter) G) 

if aff INV/AC BUS tb - ON (Inverter lost): 

2. Affcb AC CONTR -cl 

INV/AC BUS - OFF (tb-OFF) 
INV PWR - OFF (tb-OFF) 
cb AC CONTR - op 

If other ® AC VOLTS <110 or AC AMPS > 14, go to step 6 

3. Perform aff BUS LOSS IMMEDIATE ACTIONS, 
MAL, EPS, SSR-9, then go to 
MAL, EPS, 7.5a >> 

if aff INV/AC BUS tb - OFF (O/V, Unannun OVLD, or SNSR 
prob): 

4. Perform aff BUS LOSS IMMEDIATE ACTIONS, 
MAL, EPS, SSR-9, then qo to 
MAL, EPS, 7.5a >> 

f multi AC VOLTS < 110: 

If aff INV/AC BUS tb - ON: 
If all AC AMPS <1 (FPC Bus lost): 

5. Goto aff BUS LOSS IMMEDIATE ACTIONS, 
MAL, EPS, SSR-9 > > 

If any AC AMPS > 14 (Unannun OVLD): 
6. Aff cb AC CONTR (three) - cl 

INV/AC BUS - OFF (tb-OFF) 

INV PWR - OFF (tb-OFF) 

cb AC CONTR (three) - op 
7. Perform aff BUS LOSS IMMEDIATE ACTIONS, 

MAL, EPS, SSR-9, then go to 
MAL, EPS, 7.56 >> 

If aff INV/AC BUS tb - OFF: 
8. Aff cb AC CONTR (three) - cl 

AC BUS SNSR - OFF 
INV/AC BUS - ON (tb-ON) 

if any AC AMPS > 14 (Unannun OVLD); 

9. Goto step 6 @) 

If all AC AMPS < 14 (SNSR prob): 

cb AC CONTR (three) -op >> 

  

@ 

@®) 10. Aff AC BUS SNSR - MONITOR 

  

    

    

IF CRT AND 
METER DO NOT 
AGREE, INSTRU- 
MENTATION 
FAILURE 

@) 
AC BUS SHORT 
AND AC BUS 
SNSR OVLD 
ALARM FAILED 

  

  

    
AC BUS SNSR 
1(2,3) FAILED 
CAUSING AUTO 
TRIP ON MULTI- 
PLE PHASES 

LOST AC1(2,3) AC 
VOLTAGE 
PRIMARY C/W 
ALARM AND 
AUTO TRIP 
CAPABILITY   

Still have backup 
CW AC Voltage 
sensing. To inhibit 
CW: 
(R12U) 
@ CW PARAM SEL 

tw - 033(043,053) 
© CW PARAM - INH 
@C/W PARAM SEL 
tw-> 119 

CAV AC OVERLOAD 
sensing may still be 
available 

    

EPS/7.5/001 11/09/88 7-54 MAUALL/GEN 4 

  

 



  

  

7.5a ACVOLTS 1(2,3) ++ 

  

  

        

YES fiz] 

    

  

  

  

  

      

EPS 

MCC » . 
CALL” AC OVERLOAD 

alarm ? 

NO 

Nominal Config: 

Refer to GX) G) 

rs [i] 5 2 | Yac volts 

SM 67 ELECTRIC 
SM SYS SUMM 1 

@ AC1,2,3 V PA, 

$B, @C (nine) - 
read volts 

508   

  

Single > 123 or 
between 10 and 
110 vac 
  ae

 
  
  

  

              

  
    

  

          

      

Multi ®< 110 () 

Only one ® : 
< 10 vac 3 | Fo meter NS a_| CRT INSTRU- 

"| read off-scale low MENTATION 
All d for affected FAILURE 
> 110 and phase ? 

< 123 vac 
YES 

fa + 
LS | COMMON 

q CIRCUIT TO 

TELEMETRY AND 
61 YAC Bus Snsr F9 METER FAILED 

NOTE 
Monitor AC 

VOLTAGE It (F7) 
during next step 
and expect CW 
ALARM 
  

(R1) 
@ Aff AC BUS 

SNSR - OFF 
(1 sec), then 

AUTO TRIP   
  7 } Ac1(2,3) AC 

  

  

  

    

  

              

      

        
  

      

AC VOLTAGE It VOLTAGE 

stayed lit when AC [—P@ PRIMARY C/V 

BUS SNSR sw - OFF PARAM 033 

" (043,053) FAILURE 
CW Alarm within G) ) 

10 sec after 

selecting AUTO g_} Aci(2,3) BUS 9 | inhibit cw 
TRIP SNSR OR FUSE (R13U) 
No CW Alarm FAILURE ° CM PARAM SEL 

033(043,053) 

@ C/W PARAM - 
INH 

@ CW PARAM SEL 

10] TRANSIENT Th tw-> 119 
UNDERVOLTAGE (C3,R13U) 
OR BACKUP C/W © CW MEM- 

FAILURE CLEAR 

(L4,MA73C) 
®@ Advise MCC if 

any cb tripped         

G) AC bus voltage 
can be read on pn! 
F9 

Q@) Transformer 
action of 3 ® mtr 
loads will cause 
single phase that 
has been discon- 
nected from its 
inverter to have 
voltage > 10 and 
< 110 vac 

G) To preclude 
damaging equip- 
ment, the lower 
limit for equipment 
specifications (110 
volts ac) is used in 
lieu of AC tower 
alarm limit (108 
voits ac). This limit 
change is not- 
necessary for the 
upper limit due to 
AUTO TRIP function 

G) Still have 
primary CW AC 
Voltage alarm 
capability. Backup 
CNW lost for 
affected phase 

G) Lost AC1(2,3) 
AC VOLTAGE 
primary CW alarm 
capability. Still have 
AUTO TRIP and 
Backup CW AC 
voltage sensing 

G) If inhibit does 
not extinguish light, 
remove bulb if 
desired 
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EPS 7.5a (Cont) 

  

@ Read affected 
AC volts on F9 

meter 
  

Do CRT and meter 
confirm problem ? 

NOF 13 | InsTRUMEN- 
TATION PROBLEM 

      
YES 

    
lial (r1) 
INV/AC BUS 1(2,3) 

tb-ON ? 

YES|15 
wa ({R1) 

® cb ACCONTR     

NO   
AC 1(2,3) BA 
($8,@C) - cl 

@ INV/AC BUS 1(2.   

16 | 
@ Perform BUS 

LOSS IMMEDI- 

ATE ACTIONS,   EPS SSR-9 

3) - OFF (tb-OFF) 
  @ INV PWR 1(2, 

    

  
      

3)-OFF (tb-OFF) |_ 4] 17 | 
® cb AC CONTR ® Perform BUS 
AC1(2,3)@A LOSS IMMEDI 

(@B.OC) ATE ACTIONS, 

(three) - op EPS SSR-9     

  

18 | (R1)   

  

  

      

          

  
  

  

  

  

124] AC BUS SNSR 
FAILURE     

  

        

  @   

(Rt) 
@ AC BUS SNSR 

1(2,3)- MON 

@ cb AC CONTR AC 

1(2,3) DA, OB, 
C (three) -op     

» | 26 | inhibit CAV. 

(R13U) 
@ CW PARAM 

SEL tw (three) - 

033 (043,053) 
@ C/W PARAM - 

INH 

  

      @ C/W PARAM 

SELtw- > 119       

      

INV/AC BUS 1(2,3) {YESH 19} FPC1(2,3) fg 
tb-ON? LOST ® Go to BUSS LOSS 

IMMEDIATE 
NO ACTIONS, EPS 

$SR-9 

[21] 
(R1) 
® chAC CONTR 

“AC1(2,3) BA, 

PB,OC 

(three) - cl 
@ AC BUS SNSR 

1(2,3) - OFF 
@ INV/AC BUS 

1(2,3) - ON (tb - 

oN) @ 
(CRT) Any AC YES 22] 23 | 
AMPS > 14 or (R1) ®@ Perform BUSS LOSS 
ACVOLTS < 110? @ INV/AC BUS 1(2,3) - OFF (tb - OFF) {IMMEDIATE 

@ INV PWR 1(2,3) - OFF (tb - OFF) ACTIONS, EPS SSR-9 
NO ® cb ACCONTR AC1(2,3) PA, OBC 

(three)-o \ ° 
eee 7.5b[ 2 |   

G) AC BUS short - 
and AC BUS SNSR 
OVLD alarm not 
operational 

AC BUS SNSR 
1(2,3) failed causing 
auto trip on 
multiple phases 

G) Lost AC 1(2,3) 
AC VOLTAGE 
primary C/W alarm 
and AUTO TRIP 
capability. Still have 
Backup C/W AC 
voltage sensing 
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EPS 

od 
¥v     

27 | /INV input pwr 
  

(R1) 
@® cb AC CONTR AC1 

(2,3) BA(DB, DC) - 
cl 

@ INV PWR 1(2,3)- 

ON 

75a (Cont) 

  

INV PWR tb-ON ?   YES     

NO 

r 

@ INV/AC BUS 1(2, 
3) - ON (tb-ON) 
  

      

  

  

  

    

  

      

  

      

  

  

        

    

  

  

    
  

      

tee at eet VEST 29] acti2.3)@a Ly! 30 | recontig 
< 120 vac ? (9B,@C) @ ACBUS SNSR 1 

INADVERTENT (2,3) - OFF 
NO INVERTER PWR (1 sec), then 

DISCONNECT AUTO TRIP 
@ ch AC CONTR 

’ AC1(2,3) DA(BB, 
#C)-o 131] act(2,3) @A 132] aci(2,3) a P 9) 33 | unowr 70P 

($B, PC) INVERTER (B,C) PHASE {R1) (C3,R13U) 
INPUT PWR FAILURE INVERTER FAIL- @ INV/AC BUS 1(2, @ CW MEM - 

URE 3) - OFF (tb-OFF) CLEAR 
@ INV PWR 1(2,3) - 

OFF (tb-OFF) 

[34 | 
(R1) 
®@ cb AC CONTR 

AC1(2,3) BA 

[+ ]6] ~T 

5 | / Auto trip Snsr EPS BUS LOSS 

NOTE 
After next step, 
note if CW ALARM 
immediate or 

delayed ~ 7 sec 

(R1) 
@ AC BUS SNSR 

1(2,3) - OFF (1 sec), 
then AUTO TRIP 
  

Immediate alarm 

  

Delayed or no alarm           a 

p26 | Reowr 
  

  

(R1) 
@ AC BUS SNSR 

1(2,3) - OFF 
@ cb AC CONTR 

AC1(2,3) BABB, 
C)-cl 

@ INV/AC BUS 1 

(2.3) - ON (tb -ON)     

SSR-111 AC1 BA 
112 
113 $c 
121 AC2 OA 
122 
123 ec 
131 AC3 SA 
132 
133 

  

G) Lost AC1(2,3) 
AC VOLTAGE 
primary C/W alarm 
Capability. Still have 
AUTO TRIP and 
Backup CW AC 
voltage sensing 

Nominal config 
may be restored if 
reqd 
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EPS 7.5a (Cont) 

Q . 
  

37] Isolate ® for possibie overvolt 

  

  

  @ cb-open all AC1(2,3) BA(OB, PC) 

cbs (including 3@ ganged cb) 
  

  

  

  

              

{R1) 
@ cb AC CONTR AC1(2,3) BA(DB_ BC) - c! 
@ AC BUS SNSR 1(2,3) - OFF 

  

      
    

    

    
    

    

      

Number of cb to open: 

Panel | La {| MA73C NOTE 
1® 3p11@ 3 After next step, if AC Amps > 14 or 

AC] A161 5 4 Volts < 110 or > 123 Vac, place 

@elie 1 4 4 INV/AC BUS 1(2,3) - OFF immediately 

cliz 1 is 4 @ INV/AC BUS 1(2,3) -ON (tb- Rar eatts 0 159 NV/AC BUS 1(2,3) - ON (tb-ON) 

$B)16 0 14 9 CRT) AC AMPS >14 
#cl13,0 15 9 crv) 

AC3 BAj15 1 [3 7 (CRT) AC VOLTS < 110 or > 123 Vac? 
ei/i6 113 =7 
ecliz2 113 7 NO YES 

$39] AC1(2,3) a 
(PBC) PHASE 
INVERTER 
FAILURE 

Ls] 
q 

41] UNAN- Lyi 42] pwedninverter 
(L4.MA73C) NUNCIATED (R1) 
@ cb-close all cbs OVERLOAD @/ INV/AC BUS 1(2,3) tb - OFF 

® INV PWR 1(2,3) - OFF (tb-OFF) 

    
Bi In Block 

  

36 

1 q     
  43 | _/Snsce monitor 
  

NOTE 
Bus disconnect and/or 

CW ALARM may occur 
after next step 

(R1) 
@ AC BUS SNSR 1(2,3) - 

  

  

  

      

  

  

  

   

  

  

MONITOR 

Bus disconnect and CAV 47 

ALARM 27 | 

CW ALARM only 

No C/W ALARM 

Las | fag } ac1(2,3) BUS 
NOTE VOLTAGE SNSR 

Next step may FAILED. FALSE 
cause AC BUS OVERVOLT 

disconnect and ALARM 
CW AC VOLT- 
AGE alarm 

(Ri) 
@ AC BUS SNSR 

          1(2,3) - OFF 
(1 sec), then 
AUTO TRIP 

Bus NO 
disconnected ? 

YES 

  
® cb AC CONTR AC1(2,3) BA(B,C) - op 

NOTE 
Expect CW AC VOLTAGE alarm 
~ 7 sec after next step 

@ AC BUS SNSR 1(2,3)- AUTO TRIP     

  CDG?) 
  

44 | Reconfig 
  

(L4,MA73C) : 
@ cb-close ail except single ® loads 

and Cabin Fan on failed ® 

Number of cbs to be closed: 
  

  

  

  

Bus no. cb Row 

(L4) 
ACI 3@ 1 B 

A(B,C) 10 C,D,E.F,G.H,1,J,.MN 
AC2 PA(B,C) 9 C,0,E,F,G,H,1,J,.M 

AC3 3b 1 8 
PA(B,C) 8 C,D,E,F,G,H,L.M 

(MA73C) 
ACI 3® 4 ¢,0 

A(B,C) 4 E,G,H,! 

AC2 3@ 9 C,D,E.F,G 
PA(B,C) 4 E,G,H,! 

AC3 3b 7 C,D,E.F.G 

DA(B,C) 3 G.H,I         

EPS BUS LOSS 
SSR-111 AC1 DA 

112 ©B 
113 &C 
121 AC2 4 
122 B 
123 Cc 
131 AC3 BA 
132 $B 
133 ec   

G) Pnil4cb 
UTILITY PWR is 
30 

@) Removing 
single loads per- 
mits lighter loaded 
motors to support 
heavier loaded 
motors by coupling 
energy via unpow- 
ered a. Cabin fan 
on two ®s cannot 
support additional 
single @ loads. All 
three cbs must be 
closed to start cabin 
fan but unpowered 
® cb should be 
open while running 

Gs) Lost AC1(2,3) 
AC VOLTAGE 
primary CW alarm 
and AUTO TRIP 
capability. Still have 
Backup CW AC 
voltage sensing 

    

EPS/7.5/004 = 03/11/88 7-58 MAL/ALL/GEN
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EPS 7.5a (Cont) 

45 [45 @) Lost AC 1(2,3) 
AC VOLTAGE 

G3)Ga) primary CW alarm 
f and AUTO TRIP 

#47} AC1(2,3) 4 fC 49} AC1(2,3) 150 | INADveRT- capability. Still have 
A (B,C) BUS (R1) DA (DB,SC) BUS ENT AC1(2,3) Backup CW AC 
SNSR AUTO TRIP ® ACBUSSNSR 1 SNSR AUTO TRIP DA(DB, OC) voltage sensing 
DRIVER FAILED (2,3) - OFF CIRCUIT FAILURE INVERTER/AC BUS 
ON @ INV/AC BUS 1 . DISCONNECT Lost AC1(2,3) 

(2,3)-ON OVLD AUTO TRIP 
(tb-ON) and CW alarm 

v capability 

46 | (Ri) 
@ AC BUS SNSR 1 (R1) 

(2,3) - OFF @cbACCONTR 
(1 sec), then AC1(2,3) PA 

53. | Inhibit CW MON (8,®C) - op 
vow *aronee-ony | [(C3.R13) e - ON (tb-ON 
nwithree) set ® cb AC CONTR © CW MEM - 
033(043, 053) AC1(2,3) A CLEAR 

@ CW PARAM - (®B,@C) - op 
INH 

ecwparamser | | (C3813) 
tw >119 @ CW MEM - 

CLEAR 

54] Reconfig . sc | 

(R1) @ If IMMEDIATE 
@ cb ACCONTR BUS LOSS 

AC1(2,3) BA actions per- 
($8, BC) - op formed, restore 

nominal canfig 

EPS/7 S005 =: 0042588 7-59 MAL/ALLU/GEN 
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  EPS 7.5 (Cont) 

  

  

(F7) 

  

  

$67 ACOVLD 
1(2,3) + 

  

BFS 
  

      
Light on if: 

C ® inverter 
Output current 
> 14.5 amps for 
10-20 sec 

or 
> 17.3-21.1 
amps for 4-6 sec 

Nominal Config: 
(R1 
¢h AC CONTR ACI, 
AC2,AC3 A,B, 
&C (nine) - op 

AC BUS SNSR 1,2,3 
(three) - AUTO 
TRIP 

(O13:A) 
cb ESS 1BC AC! 
SNSR -«l 

(Q13:C) 
cb ESS 2CA AC2 
SNSR - cl 

(O13:€) 
ch ESS 3AB AC3 
SNSR - cl 

SM1 AC 
OVLD 1(2,3) 

  

AC OVERLOAD Crowell SM 67 ELECTRIC 
AC1(..3) BA   

  (@B,'¢) INVER- SM SYS SUMM 1 
TER" NLED OR     

1. Goto MAL, EPS, 7.56 49] >> 
2. Aff AC BUS SNSR - OFF 
f single ®: 

3. Affcb AC CONTR - cl 
INV/AC BUS - ON (tb-ON) 

4. Aff INV/AC BUS - OFF (tb-OFF) 
INV PWR - OFF (tb-OFF) 
cb AC CONTR - op 

If other ®VOLTS B <110 or AMPS >14: 

5. Gotostep 6 
6. Aff AC BUS SNSR - AUTO TRIP   

EPS SSR-9 >> 
If AC VOLTS, AMPS normal (SNSR prob): 

8. Goto MAL, EPS,7.5b B6| >> 
f multi } (Bus short): 

9. Aff cb AC CONTR (three) - cl 
INV/AC BUS - OFF (tb-OFF) 
INVPWR _ - OFF (tb-OFF) 

cb AC CONTR (three) - op 

  
EPS SSR-9, then: 

11,Go to MAL, EPS, 7.5b [2]   

BUS sHORT 
REMOVED 
WITH INVERTER 

If all AC VOLTS between 110 and 123, and AMPS < 14: 

        
LOST AC1(2,3) AC 

If AC VOLTS < 110 or ACAMPS > 14 (QMLD): 

VOLTAGE 
PRIMARY C/W 
ALARM 
CAPABILITY 

  

Still have AUTO 
TRIP and B/U 
CW AC VOLTAGE 
alarm capability 

e 7. Go to aff BUS LOSS IMMEDIATE ACTIONS, MAL, 

10.Perform aff BUS LOSS IMMEDIATE ACTIONS, MAL,   
  

        
  EPS/7.5/006 =: 12/13/88 7-60 MAL/ALLUGEN 4 

o™ 
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EPS 7.56 AC OVLD 1(2,3) + 

@) fala] 
McC | AC volts 

CALL 75a [23 | 
SM 67 ELECTRIC 

Nominal Config: BFS, SMSYS (L4,MA73C) 
Refer to SUMM 1 @ cb-openall (3b DA,.OB, 

" C) on failed bus 7.5 [12] © ACV A,B, 
#C; 1,2,3 Number of cb to open: 
(nine) - read Bus |L4 MAZ3C 

AC13® 1 4 
All ® = 110 vac —p| 51 | SA] 16 5 

$B 16 4 
Any ® ec! 13 5 
< 110 vac AC23®@ 0 9 

PA 15 5 
$B 16 4 

OC 13 5 

AC3 3®@ 1 7 

PA 15 3 
OB 16 3 

eC 12. 3 

h 

(Ri) 
@ chACCONTR 

AC1(AC2,AC3) 
DA ,.bB OC 

(three) -cl 
@ INV PWR 

1(2,3) - ON 

(tb-ON) 
@ INV/AC BUS 

1(2,3)-ON 
(tb-ON) 

(CRT) 

@ Read AC amps 
on all ds 

(R1) 
@ INV/AC BUS 

1(2,3) - OFF 

(tb-OFF) 

All® < 1 amp 

4 | AC1(2,3) 5 | Reconfig 

3® > Vamp -—— 6 Bus sHoRT (R1) 
@ INV PWR 

2@ > lamp 1(2,3) - OFF 
(tb-OFF) 

iP > Vamp © cb AC CONTR 
y AC1 (AC2,AC3) 

Z 1 PA,.DB, PC 

ACI(AC2, 17 | 2 SHORT | (three) - op   AC3)@A (OB, SC) 
SHORT 

  

        

v 
EPS BUS LOSS 
SSR-110 AC1 

120 AC2 
130 AC3   

G) AC voits can be 
read on pnl F9 

Pnil4cb 
UTILITY PWR is 3@ 

  

EPS/7.54007 = 12/13/88 7-61 MAL/ALUGEN 4 
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EPS 7.5b 

  

3 | YPto-’ 
short to gnd 
  

For one of two 

shorted @s: 

(R1) 
@ chACCONTR 
AC1(AC2,AC3) 

PA(PB, OC) - op 
@ INV/AC BUS 

1(2,3)-ON 
  

(CRT) 
@ Read AC amps 

onall Bs 
  

(R1) 
© INV/AC BUS 

1(2,3) - OFF 
  

Any ® > lamp? 

(Cont) 

YES 
  

9_| ACI(AC2,AC3) 
        

NO 

  v   
10 j AC1(2,3) BA 
($8,0C) TO $B 
(®@C,BA) SHORT 
  

  
    

11} Declare one 

of the two shorted 
®s failed. See 

CRITICAL EQUIP- 

MENT LOST - 

AC1(AC2,AC3)     (REF DATA) 

+ 
  

  @ 
  

  

  

  

  

  

              

PA, B(DB.DCOR 
C, PA) TWO © 
SHORT TO 
STRUCTURE       

  ® 
  

12 | Isolate 2 shorted &, repower 1 good ® 
  

For good ®: 

(R1) : 
@ cb AC CONTR AC1I(AC2,AC3) 

For two shorted ®: 

    
  

@) Pnit4cb 
UTILITY PWR is 3 

G) Lost AC1(AC2, 
AC3) AC VOLTAGE 
primary C/W alarm 
capability. Still have 
AUTO TRIP and B/U 
CMW AC VOLTAGE 
alarm capability 

      

@ cb AC CONTR AC1(AC2,AC3) 
13] Reconnect equipment to PA, DB (SB,PC or BC, BA) (two) - ct 
two good ® @ (NV PWR 1(2,3) - OFF (tb-OFF) 

@ cb AC CONTR AC1(AC2,AC3) 
(L4,MA73C) | _ PA.PRPB.SCar PC. PAL(two)- on ___ | 
@ cb- close all on two good ® For good ®: 

except 3 ganged cbs @ cb AC CONTR ACI(AC2,AC3) 
C(PA, BB) - cl 

Number of cbs to close: . 

L4 |MA73C NOTE 
Expect CW AC VOLTAGE alarm 

ACI BA 16 5 after next step (~ 7 sec) 
$8 16 4 
©c 13 5 © AC BUS SNSR 1(2,3) - AUTO TRIP 

@ INV/AC BUS 1(2,3)-ON 
AC2 6A 15 5 @ cb AC CONTR AC1(AC2,AC3) 

DB 16 4 @C(PA, DB) - op 
@c 13 5 

AC3 A 15 3 
8 16 3 
&C 12 3 EPS BUS LOSS 

SSR-110 ACT 
120 AC2 
130 AC3 

EPS/7 5009 =: 08/26/88 7-62 MAL/ALL/GEN 2 
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EPS 7.5b (Cont) 

@ 2 
  

14 I Repwr 2 qood ® 
  

(R1) 
For two good ® 
@ cb AC CONTR AC1(AC2,AC3) 

“Forshorted@: 
@/cb AC CONTR AC1(AC2,AC3) 
DA(SB, HC) - cl 

@ INV PWR 1(2,3) - OFF (tb-OFF) 
@ cb AC CONTR AC1(AC2,AC3) 

For two good ®: 
@ cb AC CONTR AC1(AC2,AC3) B,C 

(®C,PA, or BA, BB) (two) - cl 

NOTE 

After next step, expect 

CW AC VOLTAGE alarm 

@ ACBUS SNSR 1(2,3) - AUTO TRIP 
@ INV/AC BUS 1(2,3)- ON 

@ ch AC CONTR AC1(AC2,AC3) BB, OC 
(®C,BA or BA, PB) (two) - op 

@/FC1(2,3) REAC - OP (tb-OP) 

@ FC1(FC2,FC3) - START (max 10 sec) 

lf BA good: 
(06) 

Pee SPN LCT Rzasread_ 

@ LTGPNLRINST - as read 

15 | AC1 PKT C/L backout 

  

If BB good: 
(06) 

ae 

@ TACAN 1 MODE - as read 
  

If BA, BC good: 

(L4) 
@ ch UTILITY PWR ACI - cl 
  

    @/FC1(FC2,FC3) COOL PUMP AP tb - gray 
  

  | 

If ASC PKT C/L AC1{2 or 3) 
FAILED BUS LOSS ACTION 

performed: 
(L2) 
@ FLASH EVAPFOLNHTRSPLY ” 

(two) - as reqd 

@ TACAN MODE 2,3 (two) - as       

  

16 | Reconnect FC 
  

(R1) 
@ When FC1(FC2,FC3) RDY tb - gray: 
@ FC/MN BUS A(B,C) - ON (tb-ON) 
@ FC/MN BUS A(8,C) - ON (tb-ON) 

@ ESS BUS SOURCE FC1(FC2,FC3) - ON 
@ MN BUS TIE A(B,C) - OFF (tb-OFF) 
e B(C,A) - OFF (tb-OFF) 
  

AC BUS with failed ® ?     
  

    

reqd 

' 
EPS — BUS LOSS 
SSR-111 ACI @A 

112 &B 
113 Cc 

© 
  

  

7 AC3 PKT CA backout 

  

  

  

  

          
    

G) If faited bus is 
AC2(3), CABIN FAN 
B(A) may not start 
on remaining two 
phases 

G) ®A, ®C reqd 
to use UTILITY PWR 
for direct 
connection to 
single food warmer 

    

tf DA good: 
18 | AC2 PKT C/L backout no reconfig read 

If BA good: If BB good: 
(08) (06) 
© LTG PNL ROVHD - as read L@ LTGPNLLCTR-asreqd ___ 
if &B good (Rid) 
(06) L@ MSLTG PNL~asread 2 

| @ L1G INST OVHD-asread _-________| (017:C) 
(08) © SIG CONDR FREON B - 

@LIGPNLR-asread = ed AC3(AC2) 
(017:0) If C good: 

@ SIG CONDR FREON A - AC2(AC3) (07) 
if C good: | @ TACAN 3 MODE -asreqd __ 
(07) ‘A6) 
© TACAN 2 MODE - asr 2 : 

r (a6) CAN 2 MOPE-2 tread ---_----_- 1 if ASC PKT C/L AC3 (2 or 3) 
e TG NUMERIC - asr FAILED BUS LOSS ACTION 
If ASC PKT CAL AC2 (2 or 3@) performed: 
FAILED BUS LOSS ACTION performed: (L2) 
(2) ® FLASH EVAP FDOLN HTRA,B 
@ FLASH EVAP FDLN HTR SPLY (two) - as _. ~9PLY (twob-asreqd_ 

i. read ween ee ee eee eee (07) 

(07) @ TACAN MODE 1,2 (two) - 
@ TACAN MODE 1,3 (two) - as read as reqd 

EPS = BUS LOSS EPS  BUSLOSS 
SSR-121 AC2bA SSR-131 AC3@A 

122 ®B 132 ®B 
123 @C 133 ®C 

EPS/7 5/008 08/09/88 7-63 MAL/ALL/GEN 2 
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EPS 

Lo 
  

19 | Attempt FC 

start 
  

(L4:C) 

@ cb AC1(2,3) 
PA, OB,OC 
FC1(2,3) PUMPS 

(three) - ci 
  

(R1) 
@ INV/AC BUS 

1(2,3)-ON 
(tb-ON) 

@/FC1(FC2,FC3) 

REAC - OP 
(tb-OP) 

@ FC1(FC2,FC3) - 

START 

(max 5 sec) 
  

FC1(FC2,FC3) 
COOL PUMP AP 
tb-gray ? 
  

yves 
  

21 | Reconnect FC 
to MN Bus 
  

(R1) 
@ When FC1 

(FC2,FC3) RDY 
tb - gray: 

@ FC/MN BUS 
A(B,C)- ON 
(tb-ON) 

@ ESS BUS 
SOURCE 
FC1(FC2,FC3) - 
ON 

@ MN BUS TIE 
A(B,C) - OFF 

(tb-OFF) 

@ MN BUS TIE 
B(C,A) - OFF 
(tb-OFF) 
  

Y 
  

NOTE 
AC OVERLOAD 
Alarm may occur 
after next step 

(Rt) 
@ AC BUS SNSR - 

MONITOR 

(F7) 
@ Note CW 

Only AC 

AC VOLTAGE and 
AC OVERLOAD 
Alarm 

No Alarms 

  

        

7.56 (Cont) 

  

NO 20 | FC coolant 
pump stalling 
  

@ FC1(FC2,FC3) - 
STOP (1 sec) 

@ INV/AC BUS 

1(2,3) - OFF 

(tb-OFF)       

  

   
  

| ph 24 } AC BUS SNSR 
FAILURE 

AC BUS SNSR 
MULTI-PHASE 
OVLO DETECTION 
FAILURE 

  

  
  

  

(R1) 
© ACBUS SNSR 
AC1(AC2,AC3) - 
OFF       

5   

@) FC being used 
to determine if AC 
problem is due to 
3 motor stall. FC 
pumps may be 
exposed to stall 
conditions; 
therefore, do not 
hold START sw 
longer than 5 sec 

  

EPS/7 5/010 08/09/88 7-64 MAL/ALL/GEN 2 

  

 



518 

  

EPS 7.5b 

  

26 | / @A inverter 
phasing 
  

(R1) 
@ cb ACCONTR 
AC1(AC2,AC3) 

@PA-op 
@ INV/AC BUS 

1(2,3)- ON 
@ FC1(FC2,FC3) - 
START (Max 

§ sec) 

(Cont) 

. 

  

1.27 |] /@C Inverter 
phasing 
  

  

FC1(FC2,FC3) 
COOL PUMP AP 
tb-gray? 

YESH 2g | AC1(AC2, 
  

  

yNo 

AC3) BA 
INVERTER PHASE 

CNTLt FAILURE   

(R1) 
@ cb ACCONTR 
AC1(AC2,AC3) 
$B - cl 

@ ch ACCONTR 
AC1(AC2,AC3) 

  

  
  

| 30 | FC Coolant 
Pump stalling 
  

@ FC 1(FC2,FC3) - 
STOP (1 sec) 

@ INV/AC BUS 

1(2,3) - OFF 
  

‘ 
  

32 | YB inverter 
phasing 
  

@ cb ACCONTR 
AC1(AC2,AC3) 

PA-cl 
@ cb ACCONTR 
AC1(AC2,AC3) 

'         

@C-op 
© INV/AC BUS 

1(2,3)-ON 
@ FC 1(FC2,FC3) - 
START (max § 

sec) 

FC1(FC2,FC3) YESH 29 | act(ac2, 
COOL PUMP AP “TF AC3) ®C 
tb - gray? INVERTER PHASE 

NO CNTL FAILURE 

q     
31 | FC coolant 

pump stalling 
    @ FC 1(FC2,FC3) - 

STOP (1 sec) 
@ INV/AC BUS 
1(2,3) - OFF 

© INVPWR 
1(2,3) - OFF 
(tb - OFF)     

          

      

  
  

  

    

  

  

        
  

    
    

@ Lost AC1(2,3) 
AC VOLTAGE 
primary CW alarm 
capability. Still 
have AUTO TRIP 
and B/U CW AC 
VOLTAGE alarm 
capability. 

  

®B-op 
@ INV/AC BUS EPS BUS LOSS 

1(2,3)-ON SSR-110 ACI 
@ FC1(FC2,FC3) - 120 AC2 28 

START (Max 130 AC3 
5 sec) = ¥ G) 

FC1(2,3) COOL YE ACI(AC2, Failed 
PUMP AP TACs) oe PT inverter pwrdn 
tb - gray? INVERTER PHASE 

CNTL FAILURE For two good ®s 
NO (R1) 

@ cb ACCONTR 
AC1(AC2,AC3) 
BA, BB (DB, SC 
or BC, BA) 

(two) - op 
35} Fc coolant For failed ®: 
pump stalling @ chACCONTR 

RD) AC1(AC2,AC3) 

@ FC 1(FC2,FC3) - e wane ‘| 
STOP (1 sec) 1(2,3) - OFF 

® INV/AC BUS (tb-OFF) 
1(2,3) - OFF © cb AC CONTR 

AC1(AC2,AC3) 
®C (SAPDB) - op 

NOTE 
Expect CW AC 

VOLTAGE aiarm 

after next step 

@ AC BUS SNSR - 
AUTO TRIP 

EPS/7 5/112 07/05/88 7-65 MAL/ALL/GEN 2 
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EPS 

@ 
  

136 Iclosechs 
NOTE 

For 3 loads, all 
three cbs must 

be closed simul- 

taneously 

(CRT) 
® Monitor for 

short by noting 

  

7.5b (Cont) 

[2] 

    

NOTE 
AC OVERLOAD 
alarm may occur 

after next step 

(R1) 
© ACBUS SNSR 

1(2,3) - 
MONITOR 

® cb AC CONTR 

        

      

  

  

without excessive     currents   
  

    
Tal 

®@ Open cb(s) for 

        

  

    
    

  

        

  

  

any AC AMPS AC1(AC2,AC3) 
change > 2 PA(DB, SC) - 
(amps/phase) as op 

each load cb(s) 
is closed in next AC OVERLOAD NOW 138} ACI{AC2, 
step alarm ? AC3) DA(DB, OC) 

4s | INVERTER 
(L4, MA73C) Yes OVERLOAD SNSR 
®@ Close cbs FAILURE OR 
opened in[2] y TRANSIENT 

AMPS change > 2 |-»f39] sHoRTIN 140] ACI(AC2, OVERLOAD 

any load NOT OPEN BUS SNSR OVER- y 
LOAD CIRCUIT 

All cbs closed FAILED ON 43] 
  

  + ©) 
  

Taal 

        

        

  

    

{R1) 
© ACBUS SNSR 

1(2,3)- AUTO 
TRIP       
  

      

      

  

  
      

      

G) Same AC Loads 
have high starting 
currents which 
should stabilize 
within 5 sec 

The cbs will 
normally open with 
loads in excess of 3 
Amps 

Only B/U CAV 
AC VOLTAGE Alarm 
remains. No AUTO 
TRIP exists for 
AC 1(AC2,AC3) 

G) Lost ACI{AC2, 
4C3) overload and 
over-voltage auto 
trip protection 
along with AC 
OVERLOAD C/w 
Alarm 

  

vy LRU with short (R13U) am e ayes once fe 

44 | TRANSIENT y sel- 063 pais L4 or 

somes, | fl 07,083) arse 
: @ Continue to @ C/W PARAM - 

OR TRANSIENT AC i bs and INH 
BUS SNSR close cbs an . 

PROBLEM note any AC @ CW PARAM 
AMPS change seltw- > 119 
>2 @ CW MEM - G1) 

| 45 | 49 | {amps/ phase) CLEAR | 

AMPS change >2 EI (R13U) 
5 \ (amps/phase) for @ CAV PARAM 

47 | Reconfig any load ? sel- 063 

loads (073, 083) 
All remaining cbs @ CW PARAM - 

@ Reconfig BUS cl or isolated ? INH 

LOSS IMMEDI- . @ CW PARAM 

ATE ACTION sel- > 119 

loads as reqd to 47 
verify critical 47 
equipment ] 

operational a8] Inhibit AC 4 ; 

status. / MCC OUEMek and AC Lp} 42.1 close cbs _ 
rt —_— 

CW For 3¢ loads all 
three cbs must 

(R13) be closed simul- 
@ C/W PARAM taneously 

sel -033 
(043,053) re Ma780) 

@ CW PARAM - 
INH opened ab] 

@ C/W PARAM 

sel-063 
(073,083) 47 | 

@ CW PARAM - 

INH 
@ CW PARAM 

sel- > 119 

EPS/7 5/101 07/08/88 7-66 MAUALUGEN 2 
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EPS 

Tt 

7.5b (Cont) 

  

  

  

      

[vs 
  

      

  

   

  

@ 
  

« 

(L4,MA73C) 
@ cb- close all (PA, OB, OC and 3) 

except single ® load and Cabin Fan 
cb on upowered ® . 

  

        

|___cbhs to. open or to be | 
| Bus Pal No. cb Row 

AC1 PAL L4 6 K,L,O,P,Q,R 
MA73C 1 F 

@B] L4 6 K,L,0,P,Q,R 
@ci. 14 3 10,P,Q 

Ln {MATIC | 1 Rd 
AC2 PAL L4 6 K,L,N,O,P,Q 

MA73C 1 F 
8B} 4 7 K.L.N,O,P.Q,R 

oc] 14 4 K,O,P,Q 
MA73C 1 F 

AC3 BAL L4 7 K,J,L,N,O,P,.Q 
@B} L4 8 K,J,L,N,0,°,Q,R 
cj] 4 4 K,0,P,Q     

  

    

  

  

  

    
© cb-open all including 3@ ganged on 

tailed d 

  

  

  

          

      
  

    

{@ ACAMPS OA, 
B,9C 1,2,3 

Line): caad | i Any @ > 14 YES 152.) ACt(AC2,AC3) 
amps ? TS PTA (B,C) BUS SNSR 

AUTO TRIP FAILURE 
yNo PLUS © SHORT 

53 } (F7) 

Was alarm NOT sa] sackur cw y 
accompanied by FAILURE, FALSE 
ac OVERLOAD OVLO ALARM (L4,MA73C) 

    

  

  
  

            

Removing 
single © loads and 
opening aff cb to 
cabin Fan will 
maximize coupled 
energy available to 
heavier loaded mtrs 
without 
overstressing 
lighter loaded mtrs. 
All three cabin fan 
cbs must be closed 
to start fan but 
unpowered ® cb 
should be open 
while fan running 

G3) Lost ACI(AC2, 
AC3) backup CAV 
OVLD alarm 
capability 

if shorted bus 
is AC2(3), CABIN 
FAN B(A) will not 
starton remaining 
two phases 

Gs) OVLD Alarm 
capability remains 
via backup CW 

Lost OVLD Pri 
CW alarms only. 
Auto trip still 
available 

  

Number of ct 
561 /ACOViDIt L4 MA73C 
(RI) ‘ 1h 30] 1b 36 
© AC BUS SNSR (6) ACiOA | 16 1 a 

. $8 )16 1 4 4 
ACOVLO It - off? LNG 57 | ACI(AC2, ee PSL LR LL 84 

AC3) OVLD PRI AC2ZGA 7 15 Of 5S 9 
YES CNW FAILURE 8/16 0 4 9 

pa POLL OL 8d 
J ACIOA] 15. 1 3°77 

oe ]16 1 3 7 
ec ]}i2 1 3 7 

(Rt) (R1) 
NOTE @ ACBUS SNSR @ cb AC CONTR AC1(AC2,AC3) 

Expect AC 1(2,3) - AUTO DA(HB,HC) - cl 
OVERLOAD Alarm TRIP 
with next step NOTE 

} Expect CW AC VOLTAGE Alarm 
@ AC BUS SNSR 1 Aid after next step 

(2,3)- AUTO Le 
TRIP - @ INV/AC BUS 1(2.3) - OFF 

AC OVERLOAD YE25 60) AC BUS 1(2, @ INV PWR 1(2,3) - OFF 
Alarm ? DA(OB,0C) @ cb AC CONTR ACI(AC2,AC3) 

OVERLOAD PA(DB,OC) - op 
NO ALARM DRIVER 

FAILED ON y 

61| ACBUS ¥ EPS S8USLOSS 

12,3) a(@8,00) | [>] SSRI ACT @A 
AUTO TRIP FAIL- (R13U) 113.«6C 
URE WITH TRAN- © CW PARAM 121 AC2 BA 
SIENT OVERLOAD SEL - 063(073 122 $B 

OR TRANSIENT 083) ‘ 123 aca ac 
OVERLOAD SNSR 
FAILURE © OY PARAM - 13200 @B 

133. &C 
© CW PARAM 
SELtw-> 119 

EPS/7.5/011 11/09/88 7-67 MAWU/ALL/GEN 4 

  

 



  

EPS 

  

AC Bus 
Current High 

  

7.5¢ AC BUS CURRENT HIGH 

  

  

    

Caused by: 
Soft short, 
Equip out-of- 
contig, or 
Mtr control 
signal failure 

521     

>! | /AC amps . 

  

      

  

  

        

          

  

  

                    

        

SM SYS SUMM 1 @ 

More thanone® ly 
has high amps ? Yd On affected 

us 
NO 

(MA73C) 

® cb- open all ex- 
8 | cept rows E & F 

Any current YESE 3 | CNTL LIMIT 
decr ? SW SIGNAL FAIL- 

URE CAUSES 
NO UNWANTED RUN/ 

STALL MTR 

CURRENTS 

y @& 
(MA73C,L4,R11) 

® cb- op and cl BA,&B, PC together on each 3@ load noting 
AC amps change on affected bus 

Normal cb current listed in parentheses 

EQUIPMENT 1D (AMPS/®) 

AC1 AC2 AC3 

(MA73C) 
:E WCS FAN SEP 1(.9)* 2 (.9)* 

L...-PAYLOAD of ls AC2 (OU ACA (< LD 
(L4) 
UTILITY PWR (3 cb) (0) (0) 

:C FC PUMPS 1 (.8) 2 (.8) 3 (.8) 

:D GRENG C(< 1.6)* [C(< 1.6)*] R(< 1.6)* 

7E R,LENG R(< 1.6)" [L(< 1.6)* | L(< 1.6)* 

7F H2O LOOP PUMP | 1A/2 (1.0)* 1B (1.0)*] 2 (1.0) 

:G AV BAY FAN 1A (.9)* 1B (.9) 3A (.9)* 

iH AV BAY FAN 3B (.9) 2A (.9) 2B (.9)* 

7} IMUFAN A(2)*]  -8(.2) C(.2)* 

:J HUM SEP A(.3)* B (.3) 

:K CAB FAN B(1.7)*|.  A(1.7) 

:M,N FREON LOOP 1A(1.7)*] 1B (1.7) 2A(1.7)* 
PUMP 28 (1.7) 

(CRT) Any AC amps excessive ? 

NO YES 

: (3) v G@) oy 
5_| Excessive 3@ 6 | CURRENT 7 | 
LOAD ON AC1(2,3) LIMITED SHORT (MA73C) 

OR EXCESSIVE ® cb DA, SB, BC of 
MTRLOAD each load - cl       together while 

watching for AC 
amps change on 

affected bus 
® cb-clall except 

those feeding 
excess load         

G) All (MA73C) 3 
loads are transient 
loads normally ac- 
tive as response to 
flight crew/GPC 
command. All loads 
areon <2min 
except row E 

Q) ‘not t normally 
active 

G) AC Bus Snsr 
fused at 3 amps/®. 
AC voltmeter fused 
at .5 amps/@. Signal 
conditioners are 
protected by 3 amp 

G) Some mtrs have} 
thermal cutoff sw 
that may remove 
load unexpectedly. 
In this nt, 
Block J will be 
inconclusive 

    

EPS/7.5/013 12/12/88 7-68 MAL/ALL/GEN 4 
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EPS 7.5¢ (Cont) 

Gs) 
  

3 | / partial short 
  

(L4,R11,MA73C) 

®@ cb-op and cl single ® load, one at a time 
® Monitor amps for proper change on affected ® 

Normal cb current (orbit & entry prep) 
  

Single @ load AC amps 

    

  

Maintain AC 8US 
1(2,3) ® amps 

< 8 for continuous 
loads by transfering 
following loads 
(L1) 
FREON LOOP PUMP 

    

          y 
  

1 rren t 

{R1) 
@ ch AC CONTR AC1(2,3) BA(SB_ PC) - cl 
@ INV/AC BUS 1(2,3) - OFF (tb-OFF) 
  

(CRT) 
@ Read ACi(2,3) DA(DB,HC) amps 
@ INV/AC BUS 1(2)- ON (tb-ON) 
  

Amps > 1 with INV/AC BUS disconnected ?       

      

NO YES 

15 SOFT SHORT 16 | CURRENT 
ON AC1(2,3) XDCR SHIFTED 
PA(B, OC) BUS HIGH       

    
V7 ff-l 
(L4:P,Q,R) 

® cb AC1(2,3) 
DA(DB,OC) 

(three) - op 
  

(CRT) ® amps 
<8?   
  

YES 

    

@ Monitor 8us for 

performance     change 
    

D 
Which equip 

shows excessive 
current: 

  

Pni& AC! AC2 AC3 CABIN FAN brow | ea los loc loa lee loc lon los tec |} aveay ran 
(L4) H20 LOOP PulMP 
iJ - - - - : - <1 <1 : IMU FAN 

HUM SEP 
iK <1 <ul - - - - - - - 

Ae G) <4 - G) <.1 - [<1 <1. 

:N - - : @) <.1 . @) <.1 . 

:0 <1 <1 <p et <i yt fet <i <t 

= 109 @ Ox © Ole. O@ 
:Q <1.9 <1.8 <.2 [<1.3 <1.3 «<.2 [<.2 <.2 <2.3 

R <5 <2 - - <3 - - <€6 - 

(MA73C) 
iF <1.30- <1]<5 .- <.2 | - - 

(CRT) Any cb with excessive load ? ST 10] SOFT SHORT 
NO IN LOAD       

L@ 
  

(L4,MA73C) 
®@ cb-op for ioad 

with soft short       

    

FC PUMPS 
  

OTHER 
  

    
Lia] 
@ Select alternate 

system 
® cb- op system     with high amps 
  

Ll ia | 
@ Monitor FC for 

performance 
change       

(5) Refer to Block 
14) for normal 
equipment config 
and bus loading 

©) <.1amp 
steady state. 
< 2 amp with mtr 
viv operating 

G) Mtr viv oper- 
ating load of .3 amp 

Mtr viv oper- 
ating load of .2 amp 

G) TACAN load of 
1.5 amps during 
entry prep 

(20) dependin on 
subsystem, further 
short isolation sw 
ops may be available 

    

EPS/7 5/014 04/25/88 7-69 MAL/ALL/GEN 
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EPS 7.5c (Cont) 

(i) 
  

20] Isolate shorted @ 
  

(L4,MA73C) 
@ cb-open ail including 3@ ganged on 

failed ® 

  

      
AC2@A115 0 | 5S 9 

8/16 0} 4 9 
p- -PO J) 2 8 J 
AGA} 15 1 | 3 7 

opB/16 1 | 3 7 
ec li2 i | 3.7 
  

{R1) 
®@ cb AC CONTR ACi(2,3) PA(SB, BC) - cl 

NOTE 

Expect CW AC VOLTAGE 
alarm after next step 

@ INV/AC BUS 1(2,3) - OFF (tb-OFF) 
@ INV PWR 1(2,3) - OFF (tb-OFF) 
@ cb AC CONTR AC1(2,3) DA(HB, PC) - op       

, 
EPS BUS LOSS 
SSR-111 AC1 @A 

112 @8 
113 ec 
121 AC2 A 
122 8 
123 @c 
131 AC3 BA 
132 bB 
133 ec 

@) if shorted Bus 
is AC2(3), CABIN 
FAN B(A) will not 
start on remaining 
two phases 

    

EPS/7.5/015 04/25/88 7-70 MAUALL/GEN 

  

 



924 

  

  

  

  

      

  

  

  

    

  

    

EPS 7.5 (Cont) 

: , 1 

- ali 

More Than One 3d AC MOTORS STOPPED AC1(2,3) INV 
3 AC Motor 4 P . SM FAULT aC vy Stopped (No AC (No AC VOLTS Alarm: © Shift) [SM FAULT | PRASECON. 
Volts Alarm) 

NOTE 
if no FC Coolant Pump within 3 min, go to aff AC BUS (2 or 

Loss of phase 3s) BUS LOSS IMMEDIATE ACTIONS, MAL, EPS SSR-9 crow 

Sequence separa- NOTE: Loads with ‘*’ normally active AC1(2,3) AC 
tion cntl on any VOLTAGE 

of 3 bus F7) FAULT It ACL AC2 AG3 PRIMARY 
FUEL CELL PUMP 1* 2* 3* ALARM 
FREON LOOP ja. 18° 2A CAPABILITY 

H20 LOOP 1A 18 2* 
AV BAY/CABIN AIR (Cab Fan) 8 A* Still have AUTO 

TRIP and B/U CAV 

SWZ AV BAY FAN 1A. 18* = 28 capability 
38* 2A* 3A 

SM1 CABIN FAN 8 A* 
$M1 CABIN IMU A B* 
SM1 FC PUMP (2.3) 1* 2* 3* 
5M2 FREON FLOW {(2) 34, 18° 2a 

SM2 H20 PUMP P 1(2) 1A 18 2* 

$M FAULT MSG 

$66 AV BAY FAN 1A 18* 28 
36° 2A* 3A 

$66 CABIN (Hum Sep) A B° 
$66 CABIN FAN 8 A* 
$66 CABIN IMU A B* c 
$68 FC PUMP 123) 1* 2* 3° 
$88 FREON FLOW 1(2) 14, 18° 2A 

$88 H20 PUMP P 1(2) 1A 1B 2* 
$88 THERMAL FRN iA, 18° 2A 

$88 THERMAL H20 1A 18 2* 

  
      

1. Determine aff AC BUS: 
FC1 & FREON PUMP 28: ACI 

FC2 & AV BAY 18 & 2A: AC2 

FC3 & CABIN FAN A: AC3 
2. Isolate BA: 

ch ACCONTR-cl 

INV/AC BUS - OFF (tb-OFF) 

If FC COOL PUMP AP to - gray: (mtrs restarted) 
3. Aff INV PWR - OFF (tb-OFF) Q) 

cb AC CONTR -op 
VAff CAB FAN A(B) - OFF 

/B(A)-ON 
4. Goto aff BUS LOSS IMMEDIATE 

ACTIONS, MAL, EPS SSR-9 >> 
If FC COOL PUMP AP tb- bp: 

5. Aff INV/AC BUS - ON (tb-ON) 
cb ACCONTR- op 

6. Repeat steps 2 thru 5 for 8,@C as reqd, then: 
If FC COOL PUMP AP tbstill bp: 

7. Goto aff AC BUS (2 or 3s) BUS LOSS 

IMMEDIATE ACTIONS, MAL, EPS SSR-9             

EPS/7.5/012 =: 11/14/88 7-71 MAL/ALL/GEN 4 

EP
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SS
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EP
S 

SS
R 

  

EPS EPS SSR-1 
MN BUS TIE 

  

Main Bus Tie 
  

z 

  Vv 

BUS TIE     

(tf no bus short): 

If MN VOLTS > 20, 
1. Bus Tie (Ato B, BtoC,CtoA) >> 

if MN VOLTS < 20: G) 
Aff AC BUS SNSR - OFF 

cb AC CONTR (three) - cl 
INV/AC BUS - OFF (tb-OFF) 

INV PWR - OFF (tb-OFF) 
If MNC(8) dn, CAB FAN A(B) - OFF 

Bus Tie (Ato B, B toC, Cto A) 
INV PWR - ON (tb-ON) 

INV/AC BUS - ON (tb-ON) 
10. cb AC CONTR (three) - op 
11. AC BUS SNSR - AUTO TRIP 

12. if pwrdn not reqd, CAB FAN A(B)-ON 
13. GNC, I/O RESET 

P
E
N
 
AN

 
aw
 

      

  

  

EPS SSR-2 
FC SHUTDN (1st) 

  

Main Bus Tie 
  

Ht gt sal 
    

  Rw 

N WARNING f 
  

    

          

if FC Coolant Pump lost, 

emergency FC use OK 
for9 min       

~~
 

Pre-OMS 2 or entry: MSTR MADS PWR - OFF 

2. If not already tied, perform BUS TIE, MAL, EPS SSR-1 
above (Cue Card), then: 

If ORB (Not D/O Prep) kW > 18: 
MN BUS TIE (three) -ON 

3. ESS BUS SOURCE FC - OFF 
FC/MN BUS - OFF 

FC -STOP (COOL PUMP AP tb-bp or 1 sec) 
4. FCREAC VLV-CL 

(tb-CL) 
5. Goto LOSs OF 1 FC (ORB PKT, PWRON)   

FC SHUTDN (1st) 

    

  

G) {f Main Bus 
< 20 vde, inverter 
input filter capaci- 
tors remain suffi- 
ciently discharged 
to cause large 
transient and 
possible undervolt 
problem on good 
bus during Bus Tie 

    

EPS/SR/001 12/09/88 7-72 MAUALUGEN 4 
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EPS SSR-3 
FC SHUTDN C&W LIMIT CHANGE 

  

  

      

  

  

  

        
  

  

Litvecnzoww | yi2t- 
HTR 
(Riau) 
© FCH20 LINE 

HTR-A AUTO Which FC is being shut down ? 
(8 AUTO) 

© FCPURGE FCI FC2 FC3 
VLVS 1(2,3)- 

ra | | 
  

3 | Change SM 

ALERT and BACKUP 
CMW FC1 STACK T 
lower limit to 41.25 

degF 

ral Change SM 
ALERT and BACKUP 
CW FC2 STACK T 
lower limit to 41.25 
degf 

5 | Change SM 

ALERT and BACKUP 

CNW FC3 STACK T 
lower limit to 41.25 
degF 

  

ITEM 1 
+0450 120EXEC   

ITEM 1 
+0450220EXEC 

    
ITEM 1 
+0450320EXEC 

  
  

      v 
  

6 | Change FC? 
EXIT T SM ALERT 
lower limit to 41.25 

degF 

7 | Change FC2 
EXIT T SM ALERT 

lower limit to 41.25 

degF 

3 | Change FC3 
EXIT T SM ALERT 

lower limit to 41.25 
degF 

  

ITEM 1 
+0450130EXEC     ITEM 1 

#04502 30EXEC     ITEM 1 
+0450330EXEC soe eet   

  

    
  

q 

9 j Inhibit FC 1 AV 
SS 1,2,3 SM ALERT 

10 | Inhibit FC 2 AV 
$S 1,2,3 SM ALERT 

11] Inhibit FC 3 AV 

SS 1,2,3 SM ALERT 
  

ITEM 1 

+0.450102EXEC 
ITEM 10 EXEC 

ITEM 1 

+0450 103 EXEC 
ITEM 10 EXEC 

(TEM 1 

+0450 104EXEC 
ITEM 10 EXEC   

ITEM 1 
+0450202 EXEC 
ITEM 10 EXEC 

ITEM 1 

+0450203 EXEC 
ITEM 10 EXEC 
ITEM 1 

+0450204EXEC 
ITEM 10 EXEC       ITEM 1 

+0450302ExEC 
ITEM 10 EXEC 
ITEM 1 
+0450303 EXEC 
ITEM 10 EXEC 
ITEM 1 
+0450 304 EXEC =e awe 

ITEM 10 EXEC     
  

  4   
  

EPSVSR/002 0429/88 7-73 MAL/ALL/GEN 
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EPS SSR-3 (Cont) 

Lo Lo Tc 
  

124 Change FC! 
MSTR CW STACK T 

lower limit to 41.25 
degf and inhibit 

13 | Change FC2 
MSTR CW STACK T 
lower limit to 41.25 
degF and inhibit 

14 | Change FC3 
MSTR CW STACK T 
lower limit to 41.25 
deg and inhibit 

  

@ CW PARAM SEL 

tw (three) - 062 
@ CW LIMIT SET 

VALUE tw 

(three) - 1.55 
@ CW LIMIT SET 

LIMIT C/W - 
LOWER 

@ CW LIMIT SET 

FUNC - SET, then 
READ, hold 

@ STATUS Its - 1.55 

@ CW PARAM SEL 
tw (three) - 002 

@ CW PARAM - 

INH 

@ C/W PARAM SEL 

tw (three) -012 
@ C/W PARAM - 

(NH 

@ C/W PARAM SEL 
tw (three) -092 

@ CW PARAM - 

INH 

@ CW PARAM 

STATUS - INH, 

hold 
e/Param 002,012 

092 inhibited 
@ C/W PARAM SEL 

tw (three) - 120     

@ CW PARAM SEL 

tw (three) - 072 
@ LIMIT SET VALUE 

tw (three) - 1.55 
@ CW LIMIT SET 

LIMIT C/W - 

LOWER 
© CWLIMIT SET 

FUNC - SET, then 

READ, hold 
@ STATUS Its - 1.55 

@ C/W PARAM sel 

tw (three) - 022 
@ CW PARAM - 

INH 

@ CW PARAM SEL 

tw (three) - 032 
@ CW PARAM - 

INH 

@ C/W PARAM SEL 

tw (three) - 102 
@ C/W PARAM - 

INH 

@ CW PARAM 

STATUS - INH, 
hold 

@/ Param 022,032 
102 inhibited 

@ CW PARAM SEL 

‘tw (three) - 120       

REAC vlv and FC REAC viv and FC REAC viv and FC 
PUMP CAV PUMP C/W PUMP CAV 

(R13U) (R13U) (R13U) 
@ C/WW PARAM SEL 

tw (three) - 082 
@ C/W LIMIT SET 

VALUE tw 

(three) - 1.55 
@ CWLIMIT SET 

LIMIT - LOWER 
@ CW LIMIT SET 

FUNC - SET, then 

READ, hold 
@ STATUS Its - 1.55 

@ C/W PARAM SEL 

tw (three) - 042 
@ CW PARAM - 

INH 
@ C/A PARAM SEL 

tw (three) - 052 
@ C/W PARAM - 

INH 

@ C/W PARAM SEL 

tw (three) - 112 
@ CW PARAM - 

INH 

@ CW PARAM 

STATUS - INH, 
hold 

e/ Param 042,052, 
112 inhibited 

@ C/W PARAM SEL 

tw (three) - 120     

      

  
vy 
  

15 | If FC Coolant 
Pump and H2 Pump 

can be regained, go 
to FUEL CELL 
CONTINGENCY 
POWERUP (IFM)       

@ MCC must 
change lower limits 
in BF 

      

EPS/SR/003a 12/02/88 7-74 MAUALL/GEN 5 

 



EPS SSR-4 
2nd FC SHUTDN 

  

    
5M SYS SUMM 1 . 
  

NOTE 
If FC Coolant Pump lost, emergency 
FC use OK for 6 min 

1. MSTR MADS PWR - OFF 

\f affected FC pwrs 1 MN bus, go to step 4: 

MN BUS TIE (three) - OFF 

Perform BUS TIE, MAL, EPS, SSR-1 (Cue Card), to good FC/BUS 
ESS BUS SOURCE FC - OFF 
FC/MN BUS - OFF 

FC - STOP (COOL PUMP AP tb-bp or 1 sec) 
5. FC REAC VLV - CL (tb-CL) 

6. Go to LOSS OF 2ND FC ON-ORBIT (ORB PKT, PWRON) 

P
W
N
 

528 
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EPS SSR-5 
AC POWERUP 

OIZ:A 
:¢ 

7E 
R1 

R1 

R13U 

529 

EPS/SR/004 = 04/29/88 

AC BUS 1(2,3)POWERUP . 

o/cb ESS 1B8C(2CA,3AB) 
AC1(2,3) SNSR - cl 

cb AC CONTR AC1{2,3) @A,B.C (three) - cl 

NOTE 
CW AC VOLTAGE primary alarm will occur 
if AC bus not powered within 6.5 to 8.5 sec 
after enabling AC Bus Snsr . 

AC BUS SNSR 1(2,3) - OFF.(1 sec), then AUTO TRIP 
INV PWR 1(2,3) - ON (1 sec) (tb-ON) 
INV/AC BUS 1(2,3) - ON (tb-ON) 
cb AC CONTR AC1(2,3) $A.B.C (three) - op 
CW PARAM STATUS - INH (hold) 

/ PARAM STATUS It 033(043, 053) not lit 

7-76 MAL/ALL/GEN 
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EPS SSR-6 
FC POWERUP 

t 
  

1 | Fuel Cell 

  

  

        

    

  

  

              

    

  
    

        

    

(L4:C) 
e/cb ACI Which FC being reactivated ? 

(AC2,AC3) 
dA, OB, oC FCI FC2 FC3 
FC1(FC2,FC3) 
PUMPS - cl t vy 

(014,015,016) 3 | If previously ia | If previously is | If previously 
ey FC1(FC2,FC3) inhibited, enable inhibited, enable inhibited, enable 

CNTLR-ON FC1 AVSS 1,2,3 FC2 AVSS 1,2,3 FC3 AVSS 1,2,3 

(R12U) @ ITEM 1 @ ITEM 1 @ ITEM 1 

@/FC STARTUP +0450102EXEC +0450202 EXEC +0450302 EXEC 
HTR 1(2,3)- @ITEM 9 EXEC @ITEMYQ EXEC @ITEM9 EXEC 

ENA @ ITEM 1 e@ ITEM 1 @ ITEM 1 

+O450103EXEC || +0450203ExEC || +0450303 EXEC 
(R1) @ ITEM 9 EXEC @ ITEM 9 EXEC @ ITEM9 EXEC 
@/FC/MN BUS @ ITEM 1 @ ITEM 1 @ ITEM 1 

A(B.C) - OFF +0450 104EXEC || +0450204EXEC || +0450304 EXEC 
e/ESS BUS @ ITEM9 EXEC @ ITEM 9 EXEC @ ITEM9 EXEC 

SOURCE FCI 

(FC2,FC3) - OFF | 

Is SM available ? ‘ ‘ 

YES NO 6 | If previously 7] If previously rg | lf previously 
inhibited, enable inhibited, enable inhibited, enable 
FC1 H2 PUMP FC2 H2 PUMP FC3 H2 PUMP 

STATUS SM ALERT STATUS SM ALERT STATUS SM ALERT 

@ ITEM 1 @ ITEM 1 @ ITEM 1 

+0450114 +0450214 +0450314 
@ ITEM 9 EXEC @ ITEM9 EXEC @ ITEM9 EXEC 

  
                

    

  y 
  

  9 | Open Fuel Cell Reac vivs 
  

(R1) 

(02,H2 tb-OP)   
@ FC1(FC2,FC3) REAC - OP 

    

    

( EPS/SR/005 09/09/88 7-77 MAL/ALUGEN 3 
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SM 69 FUEL CELLS 

Start affected Fuel Cell 
  

(R1) 
@ FC1(2,3) - START [hold until 

FC1(2,3) COOL PUMP AP tb- 
gray but not more than 10 sec} 

@ Note time of FC START 
  

FC1(2,3) STACK T AND EXIT T iner 
within 2 min?   NO 

EPS SSR-6 (Cont) 

      

\" 

  

1 } Do any of the following 
conditions exist ? 

FC pH + for > 10 min 
SS AV > 150 

50 > COOL P > 75 
FC1(2,3) H2 PUMP < .3 or > .6   YES 

      

NO   
y 

  

liz} FC1(2,3) RDY tb - gray within 
18 min of FC start ?     
  

YES 

y 

® Goto FC 
SHUTDN, EPS 
SSR-2 (Cue 
Card)       

  

14) FC3 startup ? 
      

NO 

YES lis! Was MNC   shorted ?   {R1) 
  

NO 

  

@ PLPRI FC3-ON (tb-ON) 
e MNB - ON (tb-ON) 
@ ESS BUS SOURCE FC3 - ON 
  

Startup complete       

4 
        

      
          

  
  

            
  

EPS/SR/006 
€ 

17] |_p} 18 Do any of the following 
"| (R1) exist ? 

@ FC/MN BUS A(B,C) - ON (tb-ON) 185 > FC1(2,3) STACK T > 243 

@ ESS BUS SOURCE FC1(FC2,FC3) - 130 > FC1(2,3) EXIT T > 160 
ON 50 > FC1(2,3) COOL T > 75 

@//MN BUS TIE (three) - OFF 30 > (STACK T) - (EXIT T) > 70 

FC pH ¢ for > 10 min 
Startup complete 

NO YES 

y 

19 J 
® Goto FC 
SHUTDN, EPS 
SSR-2 (Cue 
Card) 

09/26/88 7-78 MAUALL/GEN 3 
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- EPS SSR-6 (Cont) 

  

20 | (R12u) 
Which FC is being activated ? 
  

FC!   | FC2 FC3     

  {     

21 } If necessary, 22 j If necessary, 23 } If necessary, 

  

@ C/W PARAM SEL 

tw (three) - 062 
@ CAWLIMIT SET 

VALUE tw 
(three) - 3.30 

@ C/WLIMIT SET 
LIMIT - LOWER 

@ CW LIMIT SET 

FUNC - SET 
then READ, 
hold 
STATUS Its - 3.30 

@ C/W PARAM SEL 

tw (three) - 002 
@ C/W PARAM - 

ENA 
@ C/AW PARAM SEL 

tw (three) -012 
@ CAV PARAM - 

ENA 
@ C/W PARAM SEL 

tw (three) - 092 
@ CW PARAM - 

ENA 
@ C/W PARAM 

STATUS - ENA 

hold 
PARAM 002,012 

092 ENABLED 
@ C/W PARAM SEL 

tw (three) - 120     

@ CW PARAM SEL 

tw (three) - 072 
@ CMW LIMIT SET 

VALUE tw 

(three) - 3.30 
@ CWLIMIT SET 

LIMIT - LOWER 
@ CWLIMITSET 

FUNC - SET 

then READ, 
hold 

STATUS Its - 3.30 
@ CAV PARAM SEL 

tw (three) - 022 
@ C/WW PARAM - 

ENA 
@ CW PARAM SEL 

tw (three) - 032 
@ CW PARAM - 

ENA 
@ CAV PARAM SEL 

tw (three) - 102 
@ CNW PARAM - 

ENA 
@ CAW PARAM 

STATUS - ENA 
hold 

PARAM 022,032 
102 ENABLED 

@ C/AW PARAM SEL 
tw (three) - 120     

change FC1 PRI change FC2 PRI change FC3 PRI 
C&W STACK T C&W STACK T C&W STACK T 

tower limit to 172.5 lower limit to 172.5 lower limit to 172.5 
degF and ENABLE degF and ENABLE degF and ENABLE 

REAC VLV and FC REAC VLV and FC REAC VLV and FC 

PUMP C&W PUMP C&W PUMP C&W 

(R13U) (R13U) (R13U) 
@ CW PARAM SEL 

tw (three) - 082 
@ CAWLIMIT SET 

VALUE tw 
(three) - 3.30 

@ CWLIMIT SET 

LIMIT - LOWER 

@ CWLIMIT SET 

FUNC - SET 

then READ, 
hold 

STATUS Its - 3.30 
@ CW PARAM SEL 

tw (three) - 042 
@ CW PARAM - 

ENA 
@ C/W PARAM SEL 

tw (three) - 052 
@ CW PARAM - 

ENA 
@ C/W PARAM SEL 

tw (three) - 112 
@ CW PARAM - 

ENA 
@ C/W PARAM 

STATUS - ENA 
hold 

PARAM 042,052 
112 ENABLED 

@ CW PARAM SEL 

tw (three) - 120       

  

    
  

    

            

24 | isSMavailable ? [NOI 25 | 
" | @ Goto MANUAL 

YES PURGE (Cue 
Card) on affected 

[2s] fuel cell 

7-79 MAL/ALUGEN 3 ‘ EPS/SR/007 09/09/88 
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EPS SSR-6 (Cont) 

  

26} 
SM 60 SM TABLE MAINT 
  

Which FC being reactivated ? 
  

FCI   FC2 
    

FC3     

        

27 If necessary, 
change BACKUP 
C&W FC1 STACK T 
lower limit to 172.5 

degF 

q . 

28 | If necessary, 

change BACKUP 
C&W FC2 STACK T 

lower limit to 172.5 
degF 

294 If necessary, 
change BACKUP 
C&W FC3 STACK T 
lower limit to 172.5 
degF 

  

@ ITEM 1 

+0450 120 EXEC 
@ ITEM 71 EXEC 
+172.5 EXEC 

@ ITEM? 

+0450220EXEC 
@ (TEM 11 EXEC 
+172.5 EXEC 

@ ITEM 1 
+04503 20 EXEC 

@ ITEM 11 EXEC 
+172.5 EXEC 

  

: : : 
  

30 } If necessary, 
change FC1 EXIT T 
SM ALERT lower 
limit to 131.0 degF 

31 } If necessary, 
change FC2 EXIT T 
SM ALERT lower 
limit to 131.0 degF 

32 } If necessary, 
change FC3 EXIT T 
SM ALERT lower 
limit to 131.0 degF 

  

@ ITEM 1 

+0450 130 EXEC 
@ ITEM 2 EXEC 
+131.0EXEC 

@ ITEM! 

+045023Q0EXEC 
© ITEM 2 EXEC 
+131. Q0EXEC 

© ITEM1 
+04503 30 EXEC 

@ ITEM 2 EXEC 
+131.0EXEC 

  

  y : y 
  

If necessary, 
enable FC! READY 

134 j If necessary, 35] If necessary, 

                

  

  
  

enable FC2 READY enable FC3 READY 
SM ALERT SM ALERT SM ALERT 

@ ITEM 1 @ ITEM 1 @ ITEM 1 

+0450105 EXEC +0450205EXEC +0450305 EXEC 
@iTEM 9 EXEC @ ITEM 9 EXEC @ ITEM 9 EXEC 

Y 

Pur if Ul 

(R12) 

® Goto FC AUTO PURGE 
(Cue Card)       

        

EPS/SR/008 =. «09/01/88 
c 

7-80 MAUALUGEN 3 
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EPS SSR-7 
FC SAFING 

  ay 

SM SYS SUMM 1 

  

    

f FC already SHUTDN: 
4. oFC1(2,3) REAC - CL (02,H2 tbs-CL) 
2. FC1(2,3)- START (10 sec or AP tb-gray) 

3. Gotostep 11 
if FC not SHUTON:   

      

    

C 
EPS/SR/009 09/20/88 7-83 

4. MSTR MADS PWR - OFF 

5. If notalready tied, perform MN BUS TIE, MAL, EPS SSR-1 (Cue Card), 
then: 

6. If ORB (not D/O Prep) kW > 18, MN BUS TIE (three) - ON (tbs-ON) 
7. ESS BUS SOURCE FC1(2,3) - OFF 

8. FC/MN BUS - OFF (tb-OFF) 
9. FC1(2,3) REAC - CL (O2,H2 tb-CL) 

10.- Perform LOSS OF 1 FC (2ND FC) (ORB PKT, PWRDN), then: 
11. When FC1(2,3) COOL P deer to < 15: 

12. FC1(2,3)-STOP (AP tb-bp or 1 sec) 

MAL/ALL/GEN 3 

  

 



EPS SSR-8 
BUS LOADING - LRU SELECT 

  

=
 

  
To load MAIN A, select: 2! Toload MAIN 8B, select: 

  
3 | Toload MAINC, select: 

    

  

NOTE 

Do not change LRU config on 
LRU(s) configured for Cryo O2/H2 
conservation, thermal control, or 
failure. Only LRUs with > 100 
watts load and powered from 
single bus are listed 

(1) 
1. @ TOP EVAP HTR DUCT-A 
2. @ AVBAY 1FANA-ON 

  

e B - OFF 
3. @ 3 FAN B-ON 

e A- OFF 

4. @ FREON PUMP LOOP1-A 

5. @ 2-B 

(L2) 
6. @ FES FEEDLINE HTRASUP - 1 

7. @ BSUP-2 

(R1) 
8. @ CRYO O2,H2 TK 1,2,3 

HTR A (six) - AUTO (as reqd) 
@ CRYO O2,H2 TK 1,2,3 

HTR B (six) - OFF 

(A12) 

APUHTR , 

9. @ GG/FP 1-A AUTO 
10. @ 3-BAUTO 

11. @ LUBE OIL LINE 1-A AUTO 

12.0 3-BAUTO 

13. @ TK/FU LN/H20 1A4,3B (two) - 

AUTO . 

@ TK/FU LN/H20 1B,3A (two) - 

OFF 
HYDHTR 

14, @ SPD BK A- AUTO 
e B- OFF 

15. @ BDY FLPA-AUTO 
e B-OFF 

16. @ ELEVA-AUTO 
e B- OFF 

HYD 

17. @ CIRC PUMP 3 - MNA 

(A14) 
RCS/OMS HTR 

18. @ FWD RCS -A AUTO 
19.@ LPODA-AAUTO 

° B - OFF 
20. @ RPODB-B8 AUTO 

e A- OFF 

21, © OMS CRSFD LINES -A AUTO     

NOTE 

Do not change LRU config on 
LRU(s) configured for Cryo O2/H2 
conservation, thermal control, or 
failure. Only LRUs with > 100 
watts load and powered from 
single bus are listed 

(1) 
31, @ TOP EVAP HTR DUCT -B 
32. @ AV BAY 1 FANB-ON 

e A- OFF 
33.¢ 2FANA-ON 

e B - OFF 
34. @ FREON PUMP LOOP 1-B 
35. @ CABIN FANB-ON 

e A-OFF 

(L2) 
36. @ FES FEEDLINE HTRASUP-2 

(R1) 
37. @ CRYO O2,H2 TK 1,2,3 

HTR B (six) - AUTO (as reqd) 
@ CRYO O2,H2 TK 1,2,3 

HTR A (six) - OFF 

38. If MNC connected to FC1: 
@ Perform PWRDN, 1 FUEL 

CELL (ORBIT PKT, FLT 

SUPPL), then: 
®@ PL PRI MNB - ON (tb-ON) 
e MNNC - OFF (tb- OFF) 

° FC3 - OFF (tb-OFF) 

(A12) 
APU HTR 

39. @ GG/FP 1-B AUTO 
40.¢ 2-AAUTO 

41. @ LUBE OIL LINE 1-B AUTO 

42.@ 2-AAUTO 

43. @ TK/FU LN/H20 1B,2A (two) - 

AUTO 
@ TK/FU LN/H20 1A4,2B (two) - 

OFF 

HYDHTR 

44. SPD BK B- AUTO 
e A- OFF 

45. @ BDY FLP B-AUTO 
e A- OFF 

46.@ ELEVB-AUTO 
e A- OFF 

HYD 

47. @ CIRC PUMP 1 - MNB 

(A14) 
RCS/OMS HTR 

48. @ FWD RCS -B AUTO 
49.@ L POD B-BAUTO 

e A- OFF 

50. ® RPODA-AAUTO 
e B - OFF 

51. @ OMS CRSFD LINES -B AUTO     

NOTE 

Do not change LRU config on 
LRU(s) configured for Cryo O2/H2 
conservation, thermal control, or 
failure. Only LRUs with > 100 
watts load and powered from 
single bus are listed 

(L1) 
61. © TOP EVAP HTR DUCT -C 
62. © AV BAY 2 FANB-ON 

e A-OFF 
63.0 3FANA-ON 

° B - OFF 
64. © FREON PUMP LOOP 2-A 
65. @ CABIN FAN A-ON 

e B- OFF 

{L2) 
66. @ FES FEEDLINE HTR 8 SUP - 1 

(R1) 
67. @ CRYO 02,H2 TK 1 HTR 

B (two) - AUTO 
@ CRYO O2,H2 TK 1 HTR 

A (two) - OFF 
@ CRYO O2,H2 TK 2HTR 

A (two) - AUTO 
@ CRYO O2,H2 TK 2HTR 

B (two) - OFF 

(A12) 
APUHTR 

68. © GG/FP 2 -B AUTO 
69. 3-A AUTO 
70. @ LUBE OIL LINE 2 - B AUTO 
71,0 3-AAUTO 
72. @ TK/FU LN/H20 2B,3A (two) - 

AUTO 
© TK/FU LN/H20 2A,38 (two) - 

OFF 
HYD 

73. @ CIRC PUMP 2- MNC 

(A14) 

RCS/OMS HTR 
74.@ L POO B-8 AUTO 

e A- OFF 
75. @ RPODB-BAUTO 

e A- OFF     

‘ EPS/SR/011 04/29/88 7-84 MAL/ALUGEN 
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EXPLANATORY NOTES FOR BUS LOSS SSRs 

Bus Loss SSRs contain ail the Orbiter recanfig steps necessary following a bus loss for 
> 100 electrical power buses. SSRs also list all Orbiter equipment lost and 
resultant on-board crew indications for each bus loss. Ifa bus powers one or more 
sub-buses, the sub-bus SSRs do not need to be utilized unless referenced in the SSR 
(i.e., each stands alone). 

The first Bus Loss SSR, EPS SSR-9, BUS LOSS IMMEDIATE ACTIONS, lists all the reconfig 
steps that need to be accomplished im mediately following recognition of a bus lass. 
Foliowing completion of the BUS LOSS IMMEDIATE ACTIONS, the remainder of the action 
contained in the BUS LOSS SSR should be accomplished as soon as practical. The BUS 
LOSS IMMEDIATE ACTIONS are identical to the BUS LOSS ACTIONS in the ORB PKT except 
for the order of the bus listings. The buses are listed in the following order: 
MINA, MNB, MNC, ESS, CNTL, AC. The following buses are not included in the BUS LOSS 
IMMEDIATE ACTIONS listings as no loss of equipment requires quick reconfig: 

MNA MMC1, MMC3, AMC1, 014848, R1A1, A6&14, ML86B 

MNB MMC1, MMC2, MMC3, MMC4, AMC2, R15, 01 5&A8, RIAT, A6&14, ML86B 

MNC MPC3, APC3, FMC3, MMC2, MMC4, AMC3, OT6RIJD, R1A1, A6&14, ML86B 

ESS1BC FP&LC1, ML86B 

ESS2CA FP&LC2 

ESS3AB FP&LC3, O13, ML86B 

AC1 FMC1, MMC1, MMC3, AMC1 

AC2 FMC2, MMC1, MMC2, MMC3, MMC4, AMC2 

AC3 FMC3, MMC2, MMC4, AMC3 

Entry into a BUS LOSS SSR may be from a MAL Procedure, from the Bus Loss 10 Tables in the PKT C/L, from a direct readout of bus power loss by crew or MCC, ar from the 
PKT C/L BUS LOSS ACTION. 

The following additional information refers to each column of SSRs 10 thru 148: 

1, ACTIONS 

The ACTIONS column lists, by panel, all the Orbiter reconfig steps necessary following 
a bus loss. Reconfig performed prior to starting the ACTIONS, such as from PKT C/L 
BUS LOSS ACTIONS, are repeated in the ACTIONS column for com pleteness. No 
trouble-shooting steps are listed since it is assumed that the bus loss has been 
confirmed prior to starting the SSR. ACTIONS are config independent, making 
many of the switch position listings verification steps. Equipment or function 
loss that necessitates each recontig step 1s listed adjacent to that step in the 
EQUIP/FUNCTION LOST column. 

2. BUS ISOLATION 

  

The BUS ISOLATION steps do not have to be performed following a bus loss since 
equipment being unpowered is already unpowered if the bus is dead. The BUS 
ISOLATION coiumn can be used asa shopping list if power must be reduced ona 
particular bus for any reason. Any equipment loss resulting in each isolation step 
is listed adjacent to the step in the EQUIP/FUNCTION LOST column if the same 
equipment is not already listed adjacent toa reconfig ACTION step. Equipment 
isolation steps listed in the ACTIONS column are not repeated in the BUS ISOLATION 
column. 

3. EQUIP/FUNCTION LOST 

This column lists all equipment of the functions that are lost because of a bus loss. 
If reconfig action is necessary because of equipment loss, the equipment is listed 
adjacent to the appropriate ACTIONS column step(s). If no reconfig is necessary, 
but equipment may be isolated from bus, it is listed adjacent to BUS ISOLATION STEP. 
Equipment lost for which there ts no reconfig or isolation is listed separately. 
Equipment that is used only during ascent, such as the ET door system, is not included. 

EPS/SR/012 04/29/88 7-85 MALV/ALL/GEN 

 



EXPLANATORY NOTES FOR BUS LOSS SSRs (Cont) 

937 

4. CREW INDICATIONS 

On-board crew indications that occur when a bus fails are grouped according 
to the type of indication. C/W lights are listed together, as are Fault Summary 
Messages and lights lost. Dedicated displays and tbs are grouped by panels 
on which they are located. Indications listed would occur immediately when 
bus failed, exceptions are explained by a note or preceded by a qualifier. 

Indications that are config dependent are preceded by a qualifier such as 
‘If H2O Loop 2 Pump Action.’ 

If a Fault Summary Message (FSM) is available in OPS 2 only, without a similar 
message in BFS or OPS 3, it is followed by ‘(2).’ If FSM is available in OPS 3 
only or BFS only, it is followed by ‘(3)’ or '(B).’ If FSM is available in OPS 3 
and BFS, it is followed by ‘(3,8).' Nothing is listed for an FSM if it is available 
in all mission phases (available in OPS 2 and OPS 3 or in OPS 2 and BFS). 

OPS 1 and 8 were not considered. 

EPS/SR/013 05/02/88 7-86 MAUALL/GEN 
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EPS/SR/014 

EPS SSR-9 
BUS LOSS IMMEDIATE ACTIONS 

  

Tal 
MNA DA1 (Entire Bus) (Includes AC1) 

NOTE 
UHF SPLX Hi Pwr Xmit lost 

O7 AFT LRCS MANF ISOL 5 - CL (tb-CL) 
R1 Perform FC? SHUTDN (Cue Card), 

then 

PL CAB - MNB 
L1 IMU FAN B(C) -ON 

/ AV BAY 1 FANB-ON 
3 FANA-ON 

FREON PUMP LOOP 1 -B 
2-A 

TOP EVAP HTR DUCT -B 
If HE LOAD EVAP ENA: 
Hi LOAD DUCT HTR-8 
ANNUN BUS SEL ACA 1- MNB 
APU HTR GAS GEN/FUEL PUMP 1 -B AUTO 

3-AAUTO 
TK/FU LINE/H20 SYS 18,34 

{two) - AUTO 

Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, $SR-10 

06 
Al2 

  

1.2] 
MNA FPC1 

Perform FC1 SHUTDN (Cue Card), then: 

Perform AC1 (2 or 3¢s) IMMEDIATE ACTIONS 
Goto MAL, EPS, SSR-11 

[1.45] (omit SSR-110) 

  

1.3] 
MNA MPC1 

L1 - TOPEVAP HTR DUCT -B 
If HLLOAD EVAP ENA: 

H! LOAD DUCT HTR -B 
R1 —- PLCAB-MNB 

Go to MAL, EPS, SSR-12 
    mn MNA APC4 

o7 AFT LRCS MANF ISOL 5 - CL (tb-CL) 
li TOP EVAP HTR DUCT -8 

If Hi LOAD EVAP ENA: 

Hi LOAD DUCT HTR -B 
APU HTR GAS GEN/FUEL PUMP 1 - B AUTO 

3-AAUTO 
TK/FU LINE/H20 SYS 18,34 

(two) - AUTO 
Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, SSR-14 

Al2     

06/07/88 7-88 

a 

MAL/ALL/GEN 1 
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EPS/SR/015 

EPS SSR-9 (Cont) 

  

Ts] 
MNA FLC1 . 

GNC 23 RCS | owed F1 MANF STAT - CL 

Go to MAL, EPS, SSR-15 
  

1.6 | 
MNA ALC1 

07 AFT L RCS MANF ISOL 5 - CL (tb-CL) 
L1 TOP EVAP HTR DUCT - 8B 

if HILOAD EVAP ENA: 
HI LOAD DUCT HTR -B 

Al2 APU HTR GAS GEN/FUEL PUMP 1- B AUTO 
3-A AUTO 

TK/FU LINE/H20 SYS 18,3A 
(two) - AUTO 

Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, SSR-16 
  

ral 
MNA FMC1 

If reqd for att control: 

GNC 23 RCS | ovrd F1 MANF STAT - OP 

Go to MAL, EPS, SSR-17 
  

1.8 | 
MNA R15 (R11 & 15 on 102) 

NOTE 

UHF SPLX Hi Pwr Xmit lost 
Goto MAL, EPS, SSR-21 
  

1.9 | 
MNA 014 

O06 ANNUNBUSSELACA1-MNB 
Go to MAL, EPS, SSR-23 
  

  
[1.10 

MNB DA2 (Entire Bus) (Includes AC2) 
  

CAUTION     

      

Do not sw S-BD PM CNTL to PNL 

if subsequent Fault Msg ‘BCE 
STRG 3 NSP‘ or loss of comm       

07 AFT R RCS MANE ISOL 5 - CL (tb-CL) 

R1 Perform FC2 SHUTDN (Cue Card), 
then 

L1 CAB FANA -ON 
IMU FAN A(C) -ON 

AV BAY 1 FANA-ON 
2FANB-ON 

FREON PUMP LOOP 1-A 
TOP EVAP HTR DUCT -A 

If HILOAD EVAP ENA: 
Hi LOAD DUCT HTR-A 

O6 ANNUN BUS SEL ACA 1 -MNA 
ACA 273 - MNC 

017:C SIG CONDR FREON A -AC3 
(Continued)   
  

06/07/88 7-89 MAL/ALUGEN 1 

 



EPS/SR/O16 

EPS SSR-9 (Cont) 

  

  

To reconfigure PSP: “MCC 
Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, SSR-30 

1.10| . My 
+» MNB DA2 (Cont) , 

Al2 APU HTR GAS GEN/FUEL PUMP 1-A AUTO 
2-BAUTO 

TK/FU LINE/H20 SYS 14,3B 
(two) - AUTO 

AlL tf payload RF comm reqd: 
S-BD PL PWR SYS - 2 

CNTL - PNL,CMD 

  

ERT 

AIL 

MNB FPC2 
  

CAUTION     

      

Do not sw S-BD PM CNTL to PNL 

if subsequent Fault Msg ‘BCE 
STRG 3 NSP’ or loss of comm     
  

Perform FC2 SHUTDN (Cue Card), then: 

If payload RF comm reqd: 

S-BD PL PWR SYS - 2 
CNTL - PNL,CMD 

Perform AC2 (2 or 365) IMMEDIATE ACTION [1.49 (omit SSR-120), then: 
To reconfigure PSP: “MCC 

  

[1.12] 
Go to MAL, EPS, SSR-31 

MNB MPC2 

  

    
  

Li TOP EVAP HTR DUCT -A . 
If HLLOAD EVAP ENA: 

Hi LOAD DUCT HTR-A 

A1U KU PWR - OFF 

CNTL- PNL 
Go to MAL, EPS, SSR-32 

1.1 3| 
MNB APCS 

O7 AFT R RCS MANF ISOL 5 - CL (tb-CL) | 
Li TOP EVAP HTR DUCT -A 

If HLLOAD EVAP ENA: 

HILOAD DUCT HTR-A 

Ai2 APU HTR GAS GEN/FUEL PUMP 1 - AAUTO 

2-BAUTO 
TK/FU LINE/H20 SYS 14,28 

(two) - AUTO 

Perform LOSS OF VERNIERS (ORB OPS, RCS) 

Go to MAL, EPS, SSR-34 

vo™. 

oo™N 

540 
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EPS SSR-9 (Cont) 

  1.14} 

MNB FLC2 
  

  CAUTION   

      

Do not sw S-8D PM CNTL to PNL 
if subsequent Fault Msg ‘BCE 
STRG 3 NSP’ or loss of comm 

GNC 23 RCS | ovrd F2 MANF STAT - CL 

AlL If payload RF comm reqd: 

S-BD PL PWR SYS - 2 
CNTL - PNL,CMD 

To reconfig PSP: “MCC 
Go to MAL, EPS, SSR-35 

    
  

  1.1 5| 

MNB ALC2 

O7 AFT R RCS MANF {SOL 5 - CL (tb-CL) 
ui TOP EVAP HTR DUCT-A 

If HELOAD EVAP ENA: 
Hi LOAD DUCT HTR-A 

Al2 APU HTR GAS GEN/FUEL PUMP 1 -A AUTO 

2-B AUTO 
TK/FU LINE/H20 SYS 14,28 

(two) - AUTO 
Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, $SR-36 

  1.1 6| 

MNB FMC2 

If reqd for att control: 

GNC 23 RCS | ovrd F2 MANF STAT - OP 

Go to MAL, EPS, SSR-37 
  ERY| 

MNB 015 

06 ANNUN BUS SELACA 1 -MNA 
23-MNC 

Go to MAL, EPS, SSR-45     
  

541 
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EPS SSR-9 (Cont) 

  

1.18 | . 
MNC DA3 (Entire Bus) (Includes AC3) 

Ri Perform FC3 SHUTDN (Cue Card), 
then 

ut CAB FANB -ON | 
IMUFANB(A) — -ON 
H20 PUMP LOOP 1-ON 

WAV BAY 2 FANA -ON 
3FANB = -ON 

FREON PUMP LOOP 2-8 oN 
FLASH EVAP CNTLR PRI A - OFF 

PRIB-ON 
C3 S-BD PM CNTL - PNL, CMD 

AUDCTR-1 

GNC 23 RCS | ovrd F4 MANF STAT -CL 

06 ANNUN BUS SEL ACA 273 - MNB 

017:C SIG CONDR FREON B - AC2 

Al2 APU HTR GAS GEN/FUEL PUMP 2 -A AUTO 

3-B AUTO 
TK/FU LINE/H20 SYS 2A,3B 

(two) - AUTO 
Perform LOSS OF VERNIERS, (ORB OPS, RCS) 
Go to MAL, EPS SSR-50 
  

1.19 

MNC FPC3 

Perform FC3 SHUTDN (Cue Card), then: 

c3 S-BD PM CNTL-PNL, CMD 

GNC 23 RCS | ovrd FA MANF STAT-CL 

Perform AC3 (2 or 3@s), IMMEDIATE ACTIONS 

  

      
  

—™ [1.53] (omit $sR-130), then: 
Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS SSR-51 

1.20 | ; 

MNC APC6 

1 FLASH EVAP CNTLR PRI A - OFF 

PRIB-ON 
At2 APU HTR GAS GEN/FUEL PUMP 2 -A AUTO 

3-B AUTO 
TK/FU LINE/H20 SYS 2A,3B 

(two) - AUTO 
Go to MAL, EPS SSR-54 

1.21 | 

MNC FLC3 

C3 $-BD PM CNTL - PNL, CMD 

GNC 23 RCS | ovrd F4 MANF STAT -CL 

Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS SSR-55 a~ 

i—™\ 

542 
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[1.22] 
MNC ALC3 . 

L1 FLASH EVAP CNTLR PRIA - OFF 
PRIB-ON 

Ali2 APU HTR GAS GEN/FUEL PUMP 2 -A AUTO 
3-B AUTO 

TK/FU LINE/H20 SYS 2A,3B 

(two) - AUTO 
Go to MAL, EPS, SSR-56 
  

1.23} 

MNNC R15 

C3 AUDCTR-1 
Go to MAL, EPS, SSR-61 
  

1.24| 
MNC 016 

O06 — ANNUN BUS SEL ACA 2/3- MNB 
Go to MAL, EPS, SSR-63 
  

1.25] 
ESS 1BC DA1 (Entire Bus) 

NOTE 
Pri CW Sys & Matrix jost 
(B/U CW Tone remains) 
GPC 1,4 lost if pwr cycled OFF or ON 

Perform FC1 SHUTON (Cue Card), 
then 

If the calling procedure is complete: 
Go to MAL, EPS, SSR-70 
  

1.26] 
ESS 1BC MPC1 

Perform FC1 SHUTDN (Cue Card), 
then 

Go to MAL, EPS, SSR-72 
  

1.27 

ESS 1BC FD 

Perform FC1 SHUTDN (Cue Card), 
then 
GPC 1,4 lost if pwr cycled OFF or ON 
Go to MAL, EPS, SSR-74     
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Tad 
ESS 1BCO13&R15_ . 

NOTE 

Pri CW Sys and Matrix lost 
(B/U CW Tone remains) 

Go to MAL, EPS, SSR-75 
  

ad 
ESS 2CA DA2 (Entire Bus) 

NOTE 
C/W B PWR SPLY lost (Pri CW remains) 

Fault Sum Msg must be reset to avoid 
CW Tone masking. GPC 2:5 lost if pwr 
cycled OFF or ON 

c3 AUDCTR-2 
Perform FC2 SHUTDN (Cue Card), 
then 

If the calling procedure is complete: 
Go to MAL, EPS, SSR-80 
  

1.39 
ESS 2CA MPC2 

Perform FC2 SHUTDN (Cue Card), 
then 

Go to MAL, EPS, SSR-82 
  

[1.34 
ESS 2CA FD 

Perform FC2 SHUTDN (Cue Card), 
then, 
GPC 2,5 lost if pwr cycled OFF or ON 
Go to MAL, EPS, SSR-83 
    had ESS 2CA 013&R15 

NOTE 
CW B PWR SPLY lost (Pri CW remains) 

Fault Sum Msg must be reset to avoid 
CW Tone masking . 

c3 AUD CTR-2 
Go to MAL, EPS, SSR-84     
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1.33] 

ESS 3AB DA3 (Entire Bus) 

NOTE 

BFS engage capability lost 
Computer Status Matrix fost 
GPC 3 lost if pwr cycled OFF or ON 

Perform FC3 SHUTDN (Cue Card), 
then 

If the calling procedure is complete: 

Go to MAL, EPS, SSR-90 
  

1.34] 

ESS 3AB MPC3 

Perform FC3 SHUTON (Cue Card), 
then 
Go to MAL, EPS, SSR-92 
  

1.35] 

ESS 3AB FD 

NOTE 
GPC 3 lost if pwr cycled OFF or ON 
BFS engage capability lost 

Perform FC3 SHUTON (Cue Card), 

then 

Go to MAL, EPS, SSR-93 
  

| 1.36] 
CNTL AB1 

  

CAUTION     

    | 
Do not sw $-BD PM CNTL to PNL 
if pal A1 Encryption switches in 
either T/R, RCV, or ALL. Will result 
in loss of all S-BD comm       

li TOP EVAP HTR DUCT -8 
If HILOAD EVAP ENA: 

Hi LOAD DUCT HTR -B 
Al2 APU HTR GAS GEN/FUEL PUMP 1 -B AUTO 

3-AAUTO 
TK/FU LINE/H20 SYS 18,34 

{two) - AUTO 
Go to MAL, EPS, SSR-100 
  

1.37| 
CNTL AB2 

LI ‘TOP EVAP HTR OUCT-B 
If HILOAD EVAP ENA: 
HI LOAD DUCT HTR -8 

GNC 23 RCS | ovrd F1 MANF STAT-CL 

Atl2 APU HTR GAS GEN/FUEL PUMP 1-8 AUTO 
TK/FU LINE/H20 SYS 18,34 

(two) - AUTO   Go to MAL, EPS, SSR-101     
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1,38) ‘ 
CNTL AB3 - 

NOTE 
CDR’s BFS Engage cap lost 

  

1 TOP EVAP HTR DUCT - B 
If Hi LOAD EVAP ENA: 

HI LOAD DUCT HTR-8B 

If reqd for att control: 

GNC 23 RCS | Ovrd F1 MANF STAT - OP 

At2 APU HTR GAS GEN/FUEL PUMP 1-A AUTO 
TK/FU LINE/H20 SYS 18,3A 

(two) - AUTO 
AGU If DAP MAN MODE reqd: use aft station 

\f BFS ENGAGE reqd: use PLT’s RHC, 
then : 

O06 GPC MODE 1,2,4 (three) -STBY,HALT 

BFS VO RESET 
If encrypted (comm lost): 

c3 $-BD PM CNTL - PNL, CMD 
Go to MAL, EPS, SSR-102 

CAUTION 

Do not sw S-8D PM CNTL to PNL 
if sebsequent Fault VUisg ‘BCE 

STRG 3 NSP’ or loss of comm 

  

1.39] 

CNTL BC1 

  

  

      
07,08 F,L,RRCS MANF ISOL 5S (three) - CL (tb-CL) 
1 TOP EVAP HTR DUCT -A 

(f Hi LOAD EVAP ENA: 
HI LOAD DUCT HTR-A 

Al2 APU HTR GAS GEN/FUEL PUMP 1 - AAUTO 
2-BAUTO 

TK/FU LINE/H20 SYS 14,28 
(two) - AUTO 

AlL \f payload RF comm reqd: 
$-BD PL PWR SYS - 2 

CNTL - PNL,CMD 
To reconfigure PSP: /MCC 
Perform LOSS OF VERNIERS (ORB OPS, RCS) 

Go to MAL, EPS, $$R-103 
  

1.40} 
CNTL BC2 

07,08 F,L,R RCS MANF ISOL S (three) - CL (tb-CL) 
1 TOP EVAP HTR DUCT-A 

if Hi LOAD EVAP ENA: 
Hi LOAD DUCT HTR-A 

c3 $-BD PM CNTL - PNL, CMD 

GNC 23 RCS ovrd F2 MANF STAT - CL 

Al2 APU HTR GAS GEN/FUEL PUMP 2 - 8 AUTO 
TK/FU LINE/H20 SYS 14,28 

(two) - AUTO 
c3 If DAP MAN MODE reqd: use fwd station 

' Perform LOSS OF VERNIERS (ORB OPS, RCS) 
Go to MAL, EPS, SSR-104 
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1.41] 
CNTL BC3 . 

l1 TOP EVAP HTR DUCT -A 

If HI LOAD EVAP ENA: 

HILOAD DUCT HTR-A 

\f reqd for att control: 

GNC 23 RCS | ovrd F2 MANF STAT - OP 

Al2 APU HTR GAS GEN/FUEL PUMP 2 -A AUTO 
TK/FU LINE/H20 SYS 1A,2B 

(two) - AUTO 
A6 if DAP MAN MODE read: use aft station 

Go to MAL, EPS, SSR-105 
  

1.42| 
CNTL CA1 

NOTE 
GPC 3,5 - No BFS Engage cap 

/ MCC for possible move of BFS 
function 

Al2 APU HTR GAS GEN/FUEL PUMP 2 - AAUTO 

  

3-BAUTO 

TK/FU LINE/H20 SYS 2A,3B 
(two) - AUTO 

Go to MAL, EPS, SSR-106 

1 43| 

CNTL CA2 

1 FLASH EVAP CNTLR PRIA - OFF 
PRIB-ON 

GNC 23 RCS | ovrd F3 MANE STAT - CL 

Al2 APU HTR GAS GEN/FUEL PUMP 3 -B AUTO 
TK/FU LINE/H20 SYS 2A,3B 

(two) - AUTO 

c3 If DAP MAN MODE read: use fwd station 
Go to MAL, EPS; SSR-107 
  

1.44 
CNTL CA3 

GNC 23 RCS | ovrd F4 MANF STAT - CL 

Al2 APU HTR GAS GEN/FUEL PUMP 3 - A AUTO 
TK/FU LINE/H20 SYS 24,38 

(two) - AUTO   Go to MAL, EPS, SSR-108   
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1.45} . 

ACI (20r3@s)—- 
RI Perform FC1 SHUTON (Cue Card), 

then: 
Li IMU FAN A - OFF 

B(C) -ON 
AV BAY 1 FAN A - OFF 

¥B-ON 
3 FANA-ON 

8-OFF 

FREON PUMP LOOP 1-8 

2-A 
If the calling procedure is complete: | 

Goto MAL; EPS SSR-110 
  

1.46] 
ACI@DA 

La cb UTIL PWR F1/MOS2J ACI - op 
06 LTG PNL L/CTR - OFF 

08 LTG PNL RINST - OFF 
If the calling procedure is complete: | 
Goto MAL, EPS $SR-111 
  

1.47] 
AC10B 

06 LTGPNLL/OVHD- - OFF 

os LTG PNL NUMERIC - OFF 

if the calling procedure is complete: | 

Goto MAL, EPS SSR-112 
  

1.48] 
AC1@C 

O07 W/TACAN 1 MODE - OFF 
La cb UTIL PWR F1/MOS2J AC1- op 

If the calling procedure is complete: | 
Go to MAL, EPS. SSR-113 
  

1.49] 
AC2 (2 or 3®s) 

R1 Perform FC2 SHUTDN (Cue Card), 
then: 

L1 CAB FANA -ON 
8 - OFF 

IMU FAN A(C) -ON 

8 - OFF 

AV BAY 1FANA-ON 
B - OFF 

2 FAN A - OFF 

B-ON 

FREON PUMP LOOP 1-A 

017:C SIG CONDR FREON A - AC3 
\f the calling procedure is complete: | 
Go to MAL, EPS SSR-120     
  

548 

EPS/SR024 11/30/88 7-98 MAL/ALL/GEN 5 

 



EPS SSR-9 (Cont) 

  

1.50] 
AC20A : 

08 —LTGPNLROVHD-OFF 
If the calling procedure is complete: 
Go to MAL, EPS SSR-121 
  

[1.51] 
AC2OB 

017:C SIG CONDR FREON A-AC3 

06 LTG INST OVHD - OFF 

08 LTG PNL R - OFF 

(f the calling procedure is complete: 
Go to MAL, EPS SSR-122 
  

1.52] 
AC20C 

O07 YTACAN 2 MODE - OFF 
if the calling procedure is complete: 

Go to MAL, EPS SSR-123 
  

1.53} 
AC3 (2 or 3@s) 

R1 Perform FC3 SHUTDN (Cue Card), 
then: 

1 CAB FANA - OFF 

8 -ON 

IMU FAN B(A) -ON 

Cc - OFF 

H20 PUMP LOOP 1-ON 

2 -GPC 

/ AV BAY 2FANA-ON 
B - OFF 

3 FAN A - OFF 

7B -ON 
FREON PUMP LOOP 2-8 

017:C SIG CONDR FREON 8B - AC2 

If the calling procedure is complete: 
Go to MAL, EPS $SR-130 
  

1.54] 
AC30A 

If the calling procedure is complete: 
Go to MAL, EPS SSR-131 
  

1.55] 
AC3@B 

O17:C SIG CONDR FREON B - AC2 

06 .LTG INST LUCTR - OFF 
R10 MS LTG PNL - OFF 

If the calling procedure is complete: 
Go to MAL, EPS SSR-132 
  

1.56] 
AC3®0C 

O07 = /TACAN 3 MODE - OFF 
A6U OS LTG PNL -OFF 

\f the calling procedure is complete:   Go to MAL, EPS SSR-133     
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EPS SSR-10 
BUS LOSS: MNA DA1 (Includes all MNA sub-buses and AC) 

    

    

  

    

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC1 SHUTDN, FC1 PUMPS, pH Snsr MASTER ALARM Light/ @ 
EPS SSR-2 (FC SHUTDN Cell Perf Monitor Tone-on coped liter Ac 
CueCard)tiC«~*s Purge Viv SM ALERT Light/Tone - on Pwr Transfer Cable 

O2,H2 Flow Xders 7) connected 

@ Perform LOSS OF 1 FC CRT 1 blanks Q) (ORB PKT, PWRDN) CW CABIN ATM It-on </ Pwrs PL 
CW FREONLOOP It-on | Timing buffer 

(R1) CW AVBAYICABAIRIt- | 2nd VFR 
© PLCAB-MNB MNA pwr to CABPL1,2,3 on 
@ cb ACCONTR ACI buses CW MN BUS UNDERVOLT G) indications 
A.68.9C (three) - cl It-on do not appear 

@ INV/AC BUS 1 - OFF ACI $A,6B.C Inverters CW ACVOLTIt-on until jet 

(tb-OFF) CW FCPUMPIt-on commanded 
© INV PWR t - OFF CW RCS JET It-on 

(tb-OFF) CW H20 LOOP It-on 
©@ cb ACCONTR AC1 OA, 
8.9C, (three) - op 

@ O2,H2 MANF VLV TK1,2 

(four) - OP 

EVENT TIMER ind - biank 
MPS PRESS ind (eight) - 
Red Flag visible 
  

  

If only two CRYO TK sets 
or TK3 and/or 4 depleted 
(Q < 10%) 

(R1) 
@ 02,H2 TK1,2HTRSA 

(four) - OFF 
@ O2,H2 TK1.2 HTRS 8 

(four) - AUTO 

if three CRYO TK sets and 
TK3 not depleted 

(Q > 10%), complete 
steps above plus: 

(R1) 
@ 02,H2 TK3 HTR A(two) - 

OFF 

@ O2,H2 TK3 HTR B (two) - 

AUTO 

If four CRYO TK sets and 
TK3,4 not depleted 
(Q > 10%) complete all 
steps above plus: 

(A11) 

@ CRYO TK4 HTR O2,H2 

A (two) - OFF 
@ CRYO TK4 HTR O2,H2 

B (two) - AUTO 

Cryo 02,H2 Tki HtrsA 

Cryo O2,H2 Tk3 HtrsA 

(COMM LOST) 

MS,OS audio lost 
Xmit to gnd via UHF 
  

ede eee 

(LIGHTS LOST) 

t Console Floodlt 

Pni Its UCtr (pnis &1,L2,L4, 
C2,C3.F2,F6,F7) 

Poi Its LYOH (pnis 05,06, 
07,013,014,015) 

Numeric Its (pnis 03, F7) 

Instr Its R (pnis C2,F8,F9) 
PS Floodlt 
Orbit Sta instr Its 
(pals A1,A2) 
Middeck Floodits 1,8 
WMC Floodit 
MO13Q pal It 2 
Airlock Floodit 1 
PLB Floodits Aft Stbd, 
Fwd Port, Docking 
  

(F9) 
AC1 A,B,6C volts 
ind < 90 

DC VOLTS MNA ind - OSL 
  

  

(R2) 
@ BLRCNTLR/HTR -A 
e -8 

Hyd H20 Bir Catir B 
CntlrA 

  

Av Bay 3 Agent discharge 
capability 

  

If EMU(s) in battery charge 
mode: 

{(AW18H) 
@ PWR/BATT CHGR EMU 

1(2) BUS SEL - MNB 
EMU 1,2 PWR/BATT Charger 
MNA pwr 

    (Continued)     (Continued) 

(FSMs) 
$86 APU/HYD HYD 

$86 APU/HYD W/8 

SM 0 THRM HYD (8) 
S66 AV BAY FAN 

S66 CABIN FAN 
S66 CABIN IMU (2) 
$66 CABIN PPO2 
S66 CABIN PRESS 
SM1EMERGP/STBU  (B) 
$67 AC VOLTS 1 
$69 FC PUMP 1 
$69 FUEL CELL 
$88 FREON FLOW 1 
$88 H20 PUMP P 2 
(0 ERROR CRT 1 
S67 MAIN BUS V 
S88 THERMALFRN = (2) 
$88 THERMALH20 = (2) 
LRCS O,L JET 

If ADTA 1, MLS 1,-STAR 
TRKR pwrd: 

"BCESTRG1ADTA’ (3,8) 
*BCESTRG1MLS’ = (3) 
"BCE STRG 1 STKR’ 
      (Continued)       
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EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

  

f 

  

EQUIP/FUNCTION LOST 
= 
  

    

    

    

    

        

      

  

  

  

  

  

  

  

  

  

  

  

  

        

ACTIONS CREW INDICATIONS NOTES 

(A12) (L2) G) 
APU HTR 5 | CAB VENT ISOL tb - bp S ‘viay be Ac 
@ GAS GEN/FUEL PUMP 1 - APU 1GG/Fu Pump Htrs A 5 VENT tb- bp Par Transfer Cable 

B AUTO 6 | O2SYS 1SPLY tb-CL connected 
© GAS GEN/FUEL PUMP 3 - 3 GG/Fu Pump Htrs B 6 | N2SYS 1 SPLY tb- bp 

A AUTO ‘ 6} N2SYS 1 REG INLET G) 
@ LUBE OIL LINE 1 - 1 Lube Oil Line htrs A tb-bp {MALL 5 

B AUTO 
— ‘ TIME i 

xf ie 
@ LUBE OIL LINE 3 - 3 Lube Oil Line Htrs B ON EMP AV BAY 2 ind i CRITICAL , 

A AUTO | ind- |g one wit hi if APU HTR TK/FU LINE/H20 1 Tk/Fu Ln Htrs A 45 degF omen 
@ SYS 1B- AUTO 1 Fu Pump/GG H20 Htrs H2O0 PUMP OUT PRESS freeze N2H4 and 

A LOOP 2 ind - 0 psia lose APU. 

@ SYS 1A-OFF 1Inj H2O HtrsA O2/N2 FLOW SYS Tind-0 | However, SM 
e 3A -AUTO 3 Tk/Fu Ln Htrs B pph ALERT occurs 
e 38 - OFF 3 Fu Pump/GG H20 Htr B CAB PRESS ind -0 psia above freezing 

PPO02 SNSR Aind-0 psia temp 

HYDHTR 
® RUD SPD BK B- AUTO Rud/Spd Brake HtrA (03) G) After MET 
° A- OFF RCS/OMS Prplt Qty Gage 3:30, tb already bp 
® BDYFLP B-AUTO Body Flap HtrA blanks — 
e A-OFF Mission Timer blanks G) Iv hold 

Viv holds : ELEV ae Elevon Actr Htrs A (Fé) position. N2 SYS 

HYD CIRC HSLAMLAVVLSPI Flags 2 remains 

© PUMP PWR 1-MNB Circ Pump 1 MNA pwr visible @ 
e 3-MNC 3 MNA pwr (8) May be 

. 4 repwrd after AC 
(L1) HYD QTY 1 ind -0% ; Pwr Transfer Cable 
@ HUMIDITY SEP A - OFF Humidity Sep A APUH20 QTY 3ind-0% | connected. H20 
e ¥B-ON (Rt) Loop 2 Byp viv 

R1 alds position 
6 IMU FAN BOON IMU Fan A FC1 COOL PUMP AP 
¢ H20 PUMP LOOP 1-ON, | 7 | H20 Loop 2 Byp Cntlr, Sig tb-bp viv holds 

8 9 | Condr position 
(R4) 

/ H20 Loop 2 Byp Viv pwr HY HYD} 1 
@ H20 PUMP LOOP 2 - OFF 2Pumpapccne | ® be DISOLVLV () H20 Loop 2 

1 Pump A HYD MP Pump Out Press 
@ AV BAY 1 FAN A. Or Av Bay 1 FanA 8 sys eas ISOL VLV Pump AP, Accum 
e - Qty, Pump Out 

@ AV BAY 2 FAN (two) - 1 | Av Bay 2 Sig Condr, Xdcrs Temp snsrs lost 
ON 111 (ECLS SC3) (07) 10 | AFT LR RCS He PRESS A 

© AVBAY3FAN A-ON Av Bay 3 Fan B (two) tb - bp Viv holds 
e 8 - OFF AFT LR RCS TK ISOL 3/4/5 | position. Man OP 
@ FREON PUMP LOOP 1-8 FreonLoop 1PumpA A tb-bp (if vivin CL capability remains 
e 2-A 2 Pump B position) 

© RAD CNTLRLOOP 1 Rad CntlrB G) AV Bay 2Fan 
(two) - AUTO A 2 Rad Cntlr8B (08) " 

e FLASH EVAPCNTLR Pr FES Pri B Crtlr 10 | FWD RCS He PRESS A OP a Out Temp 
- if req tb-bp 

° TOP EVAP HTRNOZL- Top Evap LNoz HtrA 8 | FWD RCS TK ISOL 3/4/5 G2) Crew and 
tb-bp 

@ TOP EVAP HTR DUCT -B Top Evap Duct L,R,Fwd,Aft 8 | FWD RCS MANF ISOL 1 ground nave lost 
If H1LOAD EVAP enabled: Htrs A tb-bp Cabin Air Sig Condr 
@ HI LOAD DUCT HTR - not recovered 

B(C) Hi Load Duct Outbd,inbd (R12L) 
Noz Htrs A 8 | SPLY H20 TKA INLET G3) 

tb- bp Use streamers 
° Maintain LIOH 8 | SPLY H20 TKB OUTLET (if flown) or 

Canister(s) change out tb-bp qontor by feel 
D per cue card and CAP fCatnr so 
uring sleep periods: (R13L) Cc t 

(L1) . 14] RAD CNTLSTBD, PORT Cond not 
© CAB FAN (two) - ON 1 | Cabin Air Sig Condr (ECLS (two) tb - bp 

SC6) (a) 
8 | (R13L) (14) Rad Dpy/Sto 

(L2) MMU GN2SPLY ISOL VLV_ | 29d Lat Mtrs 1 lost. 
FLASH EVAP FDLN Atb- bp Lat Mrs 3 may be 

© HTRASPLY -2 FES H20 Fdin A Htrs 1 (all) regained via AC Pwr 
© BSPLY-1 B Htrs 2 (all) (Aa) Transfer Cable, but . : 4 

EVENT TIME ind-blank | run until Sys A Lat 
Cntl sw placed OFF 

(Continued) (Continued) (Continued) 
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EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

  

  

  

  

  

  

  

  

  

  

    

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A8L) ™ Port RMS: (A8U) Viv holds 
@ PORT RMS HTR A - OFF 15 Primary pwr 14] Port RMS D&C tb -bp position ° 
e HTRB-AUTO | 14 MciU except: 

16| Mid MRL Mtr 1 Brakes tb - OFF 
16} Aft MRL Mtr 2 RATE MIN tb - OFF Viv holds 

Shidr Brace Rel RATE HOLD tb - OFF position. Man OP 
15| HtrA SOFT STOP tb - gray capability remains 

D&C Primary itg RATE SCALE tb - gray 
- All brakes ON 

(F8) (A8L) and safing initiated 
@ HSI SEL SOURCE - (other MLS 1 Port RMS: 

" than MLS, 1) OPY/STO tb - bp Gs) B/U pwr re- @ RORALTM -2 Radar Altm 1 R-F-L MID tb - bp mains for RMS ops 
@ Use RAMLAVVI,HSI LINST pwr (MPS Meters, Reten Latches tb - bp 

SP1,L HSLAMI, AVVI) 
tf cooling by FES B only: Single mtr 

(06) $88 EVAP OUT TI’ time. if unlatched, 
@ ANNUN BUS SEL ACA 1 - ACA 1 MNA pwr ‘S88 EVAP OUT T2’ one failure away ees 

from loss of 2 out 
(ML31C) OF MRLs. EVA or 

(07) 8 | WASTE H20 TK 1 VLV capability exists, If ® AFTLRCS MANF ISOL 5 - RCS Manf L5 RJD pwr tb-bp . latched, one failure 
CL (tb-CL) (LSL,LSD) 8 | WASTE H20 DUMP ISOL away from inability 

VLV tb - bp to use RMS 
© For attitude control, RCS Manf F1 RJD pwr 8 | WASTE H20 DUMP VLV 

LOSS OF VERNIER (ORB (FIF.F1L,F1U,F1D) tb - bp @) 
OPS, RCS) 8 | SPLY H20 TKD OUTLET 7 Manifold tb - bp s atus not i 

For RCS Loss, refer to de lared close d 
OMS/RCS Slide Rule 10 | L.R,F RCS He Pr isol A GPC (AW82D) Fail-offs will occur Reconfig fol'owing viv Cntl and man CL capability 18] EMU 2H20 SPLY, WASTE | when commended 
for leak isolation only: 20 | Aft L RCS He Pr Isol B man OP tb (two) - CL 

(07) capability 
@ AFTLRCSHePRESSA,B | 20] L.R.F RCS Manf Isol S man OP If OMS GmbI Cmd Abs Viv holds @ — RRCS He PRESS A capability value > 2 deg: Position May we een nee eee ee ee ee} Pee ee eee CW OMS TVCit-on ave to interface 
(08) 8 | Fwd RCS ManfIsol 1 Cnt ‘LOMS GMBL' (3,8) fo prone tenn | @ FWD RCS He PRESS A 8 TK Isol 3/4/5 Cntl H20 servicing/ 

if OMS Gmbi Cmd Abs recharge 
value > 2 deg and Sec 
TVC selected: 

© Reprioritize L,R Manf 2 Aft RCS LR Jet 2 Htrs CAV OMS TVCIt-on vo not Jets to first priority: Fwd RCS Jet 1 Htrs ‘ROMSGMBL’ (3.8) | Sereen Serene? 
DES INH twice all other procedures 
jets; highest priority if Hum Sep AON: 
first, then next highest, "S66 CABIN’ (2) 
etc viv holds cL 

position. Man 
(014:¢) IFEHZO Loop T Pump A and full GPC cnt 
@ cbMNACRYOO2HTR | 21| CryoO2 Tk! Htr Current ‘S88 H2O PUMP P 1° remains 
TK1SNSR 1 -op Snsr 1 Q)) 

(01) Current Snsr 2 
(C2) H20 PUMP OUT PRESS remains 
@ LCRTSEL-3 DEU/CRT 1 LOOP 1 ind - 20-25 psia © GPC/CRT 01 EXEC G2) Only listen 

(R2) capability restored {smi DPS UTILITY MMU 1 If APUs active, and using for MS ATU (CCU 
(G2,G8,S2) BLR CNTLR/HTR 1B or 3A: only) 
MMU 2 ASSIGN CAV APU TEMP It-on 
© GNC ITEM 2 EXEC after ~ 2 min Gs) Loss of MS 
@ SM ITEM 4 EXEC 

ATU causes loss of © PLITEM6 EXEC 
If first AA failure and redundant path 
SMW Processing Accel data: | for ACCU config 

(R12U) RM FAIL ACC (3) control bits, loss of 
@ FCH20 LINE HTR - FC H20 Line Htrs A xmit capability B AUTO STAR TRKR DR POS -Y from CCU and loss 
© FCH20 RELIEF HTR - FCH20 Relief Htrs A OP/CL time incr from 8to | Of FO spkr 

B AUTO 16 sec 
@ MS AUD CNTL - PS 23 | MS ATU, CCU & FD Spkr 

L ADP deploy time incr 
from 15 to 30 sec 

(Continued) (Continued) (Continued)               
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553 

EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

  

CREW INDICATIONS 
  

  

  

ACTIONS EQUIP/FUNCTION LOST NOTES 

(L9) CCTV Video and TV Annun 
@/PS AUD PNL config for Its lost if MNA selected ‘Viv holds 
use for VCU position 

CCTV Mon t lost Qa) 
(A14) Current Snsr 2 
RCS/OMS HTR remains 

  

  

  

    

  

  

      

  

  

  

  

  

@ FWORCS -B AUTO 24] Fwd RCS AHtrs 
@ L POD (two) - A OFF, 24] L Pod A Htrs (all) 
BAUTO 

@ R POD (two) - B OFF, 25 | R Pod B Htrs (partial) 
- A AUTO 
@ OMS CRSFD LINES -A 24] OMS Crsfd Ln A Htrs 

OFF,B AUTO 

(ML86B: A) 
®@ cbMNBH20 LINE HTR H20 Line Htrs A: 

8-cl Waste Dump Line HtrA 

Sply Dump Line HtrA 
Vac Vent Line HtrA 

(ML86B:D) 
cb MNB 
@ MMU PORT, STBD HTR 24 | MMU Port, Stbd Htr A 

B (two) - cl 

(ML868:F) 
@® chMNACRYO O02 HTR 21 | Cryo O2 Tk3 Htr Current 

TK3 SNSR 1 - op Snsr 1 

For PLBD ops: PLBD: SM (BFS SM 63) 

@ OP/CL Drs in man mode CAL Lat 1-4,5-8, 9-12 Mtrs 1 PL BAY DOORS 

Port,Stbd Fwd Blkhd Mtrs 1 
Port Aft Blkhd Mtr 1 If in AUTO OP/CL for 
Stbd Door Mtr 1 PLBDs, sequence 
Port Door Mtr 2 CL Limit sw terminates immediately 

and msg ‘(S63) PBO 
Prior to using L(R) OMS: 27 reams He Pr Isol A GPC OP CONFIG’ 
(08) SE Pett rts rn 
L(R) OMS He PRESS/VAP 27 | L.R OMS He Vap Iso! 1 GPC During MAN PLBD OP/CL, 

@ISOL A-OP OP Ctl single mtr run time 
° B- GPC LOMS GN2 Press Viv OP sig noted on actuators 

listed at left 
GNC XXXXX 

Y (3,8) During Rad Dpy/Sto ops: 
Sel LOMS SEC: (R13L) 
@ OMS L GMBL SEL - LOMS Pri TVC RAD LAT CNTL tbs (two) 

ITEM 30 EXEC indicate single mtr 
Sel R OMS PRI: ops 
@ OMS R GMBL PRI - ROMS Sec TVC 

ITEM 29 EXEC 

if Waste H2O Dump read: 8 | Waste H20: 

®@ Perform WASTE H20 Dump Viv Catl 

SYS BACKUP DUMP Dump Noz Htr 
(IFM) 

If on PCS1: O2/N2 Cntl Sys 1: 
@ Perform RECONFIG TO O2/N2 Sys 1 Flow Xdcrs 

ALT PCS SYS, ECLS SSR-3_ | 29 | O2Sys 1 Sply Viv Cntl 
, 29} N2Sply Viv 1 Cnti 

29} N2 Reg inlet Vivi Cntl 
29} O2 Xovr Viv 1 OP 

    (Continued)   cabability 
O2/N2 Catl Viv 1 man Catl 
PPO2 SnsrA 
    (Continued)       

Htr B remains 

Gs) Htr A remains 

Maintains He 
Isol redundancy 

Q) Man Cntl 
remains. 
Redundant Isol 
remains 

Lost TM: 

GNC SY MM 2 

LOMS N2P VLV: 
If ENG - ARM/ 

PRESS, assume 
viv OP 

LOMS ENG 
VLV 1: 
Assume Viv 1 
status same as 
Viv 2 

Viv fails 
closed 

  

EPS/SR/029 12/15/88 7-103 MAL/ALL/GEN 4 
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31 

EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
    

Cabin Press Snsr 

Emer dP/dT B/U comp 
  

If Cab Temp Cntlr 2 active: 
(L1) 
@ CAB TEMP CNTLR - OFF 

(MD44F) 

@ Remove pin from SEC 
Actuator and BYP viv 

linkage, connect linkage 
to PRI Actuator 

30 Cabin Temp Cntir 2 and Hx 
Byp Viv Mtr 2 

  

{L1) 
© CAB TEMP CNTLR - 1 
  

(R13U) 
H20 LOOP 2 OUT P 

@ CW PARAM SEL tw - 115 
e PARAM - INH 

@ CW PARAM SEL tw - 

>119 
  

© Inhibit 0612705, 
0612700, 0612740, 
0612710 
  

If reqd during entry 
(< 120K ft): 
(L1) 
@ NH3 CNTLR B - PRI/GPC 

32 NH3 Sys A Pri Cntlr 

  

(ML31C) 
@ VAC VENT ISOL VLV BUS 

SEL -MNB 

Vac Vent fsol Viv MNA Catl 

  

(wcs) 
@ FANSEP-2 
@ HOSE BLOCK - SEP 2 

WCS Fan/Sep 1 

WCS Sep Fan 
1 Mtr Relay 

  

@ Perform AC POWER 

TRANSFER CABLE, EPS 

SSR-200 
  

            

@ May be 
repwrd after AC 
Pwr Transfer Cable 
connected 

Lose Auto 
Temp Catl via Cntlr 
2 and H20 Loop 2 
Cabin Hx In Temp 
snsr. Hx Byp viv 
holds position. May 
be repwrd after AC 
Pwr Transfer Cable 
connected 

G:) Inhibits H20 
Loop 2 Pump AP, 
Pump Out Press, 
Pump Out Temp. 
Accum Qty, 
respectively 

G2) Sys A Sec Cntlr 
man on capability 
remains 

  

EPS/SR/030 08/12/88 7-104 MAL/ALL/GEN 2 
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33 

34 

34 

34 
34 

36 

37 

37 

34 
34 

EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

# 
    

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(C2) 
@ CRT 1 PWR - OFF 

  

  

(F6) 
@ INST PWR - OFF 

  

    

(06) 
@ STAR TRKR PWR -Z - OFF 

-Z Star Trkr Dr OP capability 
-Z Star Tracker 
    

(08) 
@ RADAR ALTM 1 - OFF 
® MLS 1 - OFF 

    

(014:B) 

cb MNA 
@ O1SIG CONDR OF 1/4A- 

op 
@ O1SIG CONDROM 

1/2 A-op 
® O1 MOM OF 1/2 A-op 
e 3/4 A-op 
@ O1H20 BYP LOOP 1 

SNSR - op 
@ MNC CONTR - op 

@ MSN TIMER FWD - op 
@ EVENT TIMER AFT - op 

(014:¢) 

cb MNA 
@ SMOKE DETN UR FLT 

OK-op 
@® SMOKE DETN BAY 

2A/3B - op 
@ FIRE SUPPR BAY 3 - op 

@ UTIL PWR O19/MO523 - 

op 
@ FLOODLCNSL-op 
@ ANNUN FWD ACA 1- op 

(014:0) 
cb MNA 
@ FREON RAD CNTLR 1 - 

op 
@ FREON RAD CNTLR 2 - 

op 
@ GPS PRE AMPL UC -op 
e tC-op 
@ N2SPLY 1-op 

@ O2/N2 CNTLR 1-op 
@ O2 XOVR 1-op 

@ N2REGINLET 1 -op 
®@ CAB VENT - op 
e VENT ISOL - op 

(014:E) 
cb MNA 
@ RADAR ALTM 1 - op 

@ MLS 1-09 
@ ADTA1-op 

@ STAR TRKR -Z - op 
@ ACCEL 1-op 

®@ DOUL-op 
e AFT -op 

@ INST L/CTR- op 

@ NWS -op 

(O14:F) 
@ MMU 1 - OFF 

35 

36 

H20 Byp Loop 1 Snsr 
{ECLS $C11) 

Fwd Mission Timer 
Aft Event Timer 
fe ee ae ee ee ee 

LR Fit Dk Smoke Detectors 

Av Bay 2 Smoke Detector A 
3A Smoke Detector 8 

MNA Utility pwr 

L Console Floodit 

Cabin Vent Viv 
Vent isol 

ADTA 1 

  

      (Continued) 

38 
  

ATVC 2 Isol ME 
    (Continued)       

G3) act Bus 
Isolation accom- 
plished in MNA 
DA1 ACTIONS 
column prior to 
connecting AC Pwr 
Transfer Cable. For 
listing of AC1 
ISOLATION STEPS, 
see AC1 SSR BUS 
ISOLATION column 

Redundant 
pwr source remains 
for equipment 

Gs) H20 Loop 1 
Intchgr Flow rate 
and IMU Fan AP 
Snsrs lost 

Ge) cabin Smoke 
Detector remains 

G2) catira 
remains 

Six vlvs fail to 
non-isolation 
position 

  

EPS/SR/03* =08/26/88 
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EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

i 
  

  

    

  

BUS ISOLATION © EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

Msexcom @ @ MPS ENG CNTLRHTR MPS Ctr Eng Cntlr Htr Lose capa- 
bility to xmit to 

CTR- OFF gnd from UHF 

(R12U) 
@ FC PURGE VLV1-CL 

@ STARTUPHTR1-ENA FC1 Startup Htr inh capability 
  

OV102 only 
(R15:A) 

cb MNA 
@ AUD MS/OS - op 
e MIDDECK CCU - op 

Allexcept OV102 

OV102 onl 
MS ATU 

OS SMU 
OS ATU 
MIDDECK CCU ATU 

Allexcept OV102 

  

  

({R15:A) MS ATU 
®@ cb MNA AUD MS/O0$ - op OS SMU 

All Vehicle All Vehicle 
(R15:B) 
cb MNA 
@ UHF-op 39 | UHF Spix Pwr Amp 
@ GCILC -op 40 | GCIL MNA pwr 
@ CNTLBUS MNA pwr for Cnt! BC1,2,3 

8C1/2/3 -op Buses 

(R15:D) 

cb MNA 
@ TV CAFT BAY CAMR/ 

PAN-TILT - op Aft Bay Camr/Pan-Tilt 
@ TVCAFT BAY CAMR Camr Htr 
HTR - op 

@ TV CAFT BAY PAN - TILT Aft Bay Camr Pan-Tilt Htr 
HTR-op 

@ TV CONTR UNIT -op 41 | Video Cnt! Unit MNA pwr 
e MON 1 - op CCTV Mon 1 
wo------ ee , fw eee we ee eee ee 
(R15:E) 
cb MNA 
@ PS FLOOD - op PS Floodit 
@ STBD RMS TV CAMR/ 
PAN-TILT - op 

@ STBO RMS TV CAMR 
HTR-op 

@ STBD RMS TV PAN-TILT 

HTR-op 

(A7U) 
PL BAY 
@ FLOOD AFT STBD - OFF PLB Aft Stbd Floodit 
e FWO PORT - OFF Fwd Port Floodit 
e DOCKING - OFF Docking Floodit 
@ RMS SPOT PORT - OFF Port RMS Spot it 

(A7L) 
MADS MADS W/8 FDM, WBSC, 
@ STRAIN GAGE - OFF 
@ W/B/ACIP PCM - OFF 

SGSC, ACIP PCM 

  

(MA73C:A,B) 
MCA LOGIC MNA 
@ FWO 1 - OFF 
@ AFT 1 - OFF 
@ MID 1,3 (two) - OFF 

MNA FMC1 Bus pwr 
AMC1 Bus pwr 

MMC1 Bus pwr 

MMC3 Bus pwr 
      (Continued)         

Go) gen also 
pwrd via MNC cb 

MNB pwr 
may be selected 
via TV pwr sw (pnl 
A7) or GCIL if reqd 

    

EPS/SR/032 08/16/88 

(Continued) 

, 7-106 MALUALL/GEN 2 
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EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

, 
rs 

  

  

  

  

  

    
  

  

  

  

  

          

  

      

  

BUS ISOLATION -EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML868:A) (s) 
@ cb MNA H20 LINE HTR g8 | Sply H20 TK A inlet Viv (3) Viv holds 
A-op Cntl position 

@ cb MNA SUPPLY H20 8 | Sply H20 TKB Outlet Viv 

TKA INLET - OP Cntl HtrB remains 
@ cb MNA SUPPLY H20 

TKB OUTLET - OP @) 
© cb MNA WASTE H20 (03) Buses remain 
DUMP VLV/NOZ HTR - pwrd 
op 

44 
(ML868: 8B) CAUTION 

®@ cb MNA WASTE H20 8 | Waste H20 TK1 Inlet Viv 

TKI VLV -OP Cntl ten tween @ cb MNA SUPPLY H20 8 | Sply H20 TKD Outlet Viv burns 
TKO OUTLET - OP Cntl 

@ cb MNA WASTE H20 8 | waste H20 Dump Isol 
DUMP ISOL - OP Cntl Redundant 

@ cb MNA VAC VENT ISOL couls remain 
VLV-OP 

@ cb MNA WCS CNTLR - WCS Press Xder (46) / MCC for 
oP OMS Qtys. Aft 

® cb MNA Galley Oven - QTYs are frozen 

OP on 

(0.668:0) [encsvssumn 2 J 
cb MNA MMU 
© PORT/STBD HTRA 42 | MMU Port,Stbd Htr A Pwr Sply 8 

(two) - op remains 

@ GN2 SPLY ISOL VLVA - 8 GN2 Sply Isol Viv A 
op 

Viv fails 
wee wwe eee eee eed Pe ewe ee eee ee + closed. Redun- 
(ML86B:F) dant viv remains 

cb MNA FLOODS 
@ MIDDECK 1/8- op Middeck floodlts 1,8 Pwr Sply A @ WMC/M013Q - op WMC Floodit, MO13Q pni remains 
@ AIRLK 1-0p tt2 

Aurlk Floodit 1 

deploy capability 
COR HUD ~ for all Ldg Grs. 

MINA pwr to AUXPLA Bus Pleave cae eal 
43 | MNA pwr to CNTL Buses deploy Ldg Grs 

AB1,AB2,AB3,CA1,CA2,CA3 

43 | MNA pwr to ESS2CA, ESS3AB G1) Brake/Skid 

Port Rad Dpy/Sto Mtr 1 Catl Box A 
Stbd Rad Dpy/Sto Mtr 1 enaied before 

Fwd RCS Jet 1 Htrs 

44 | LOMS Purge Viv 1;2 
45 | L OMS Eng Pr Viv coil 1 and 

Catl Viv 1,2 Coils 1 

45 |] ROMS Eng Pr Viv Coil 2 and 
Catl Viv 1,2 Coils 2 

46 | OMS QTY Gaging 

47 | APU 1 Cntlr Pwr Sply A 
48 1FuTkVivVA 

49 3 Crtie Pwr Sply B 
48 3FuTkvVivB 

8 | LG Hyd Sys 1 Isol Crt! 
Dump Viv (Viv N.C.) 

+ 750 Control Viv 

51 | No WOW Relay K9 
8 |} TVC Hyd Sys 1 Isol Cntl 

(Continued) 
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EPS SSR-10 (Cont) 
BUS LOSS: MNA DA1 

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

“Y Star Tekr Dr Sys 1 OP/CL Viv holds 

Q y position 

52 
53 

| 54 

55 

56 

57 

44 

58 

59 

44 

44 

60 

6 _
 

  

LH Vents 4,7,5,6,8,9 Mtrs 1 

RH Vents 1,2,3,5,6 Mtrs 1 
L ADP Deploy Mtr 1 

Htr Cntir 1 
  

Freon Loop 1,2 Cntlr B Rad 
Byp Viv Mtr Man Cnitl 
Atm Press Cnti 02 Sys 1 Sply 
Viv Cnt 
EMU 2 Sply and Waste H20 
Viv Cntl 
EMU 1,2 Pwr/Batt Chgr MNA 
pwr 
  

PL Reten Sys A Rel/Lat Mtrs 
  

MPS: 
Ctr Eng Cntlr ChA 

REng Cntir ChB 
Ctr Eng He Intercon 

Outlet Viv 
Ctr Eng He isol A 
Pneu He Isol 1 
He Sply Blowdn Viv 1,2 
OP capability 

Prplt Topping Viv LH2 
MPS Meters 
Prplit F/D inbd LH2 Viv 
Prplt Hi Pt Bld LH2 Viv 
  

ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 

2Mtr 1 
L Or Closure Mtr 1 

Uplock Lat Mtr 1 
  

KU-BD Jettison Sys A 
  

Tacan 1 
  

        

  

  

    

    

CAUTION 
      

   
No purge. Wait 
10 min between 
burns 

62) Mtr 2 remains 

63) Htr Catlr 2 
remains 

Cntlrs A, B 
Rad Byp Viv Mtrs 
Auto Cntlr and 
Catlr A Rad Byp 
Viv Mtr Man Conti 
remains 

Gs) Viv holds 
position. N2 Sys 2 
remains 

Viv holds 
position. May 
ave to interface 

EMU 2 with SCU 1 
to provide total! 
H20 servicing/ 
recharge 

G) MNB pwr 
select capability 
remains 

Viv fails 
closed. Redun- 
dant viv remains 

Htr B remains 

Redundant 
mtrs remain 

Sys B remains 
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EPS SSR-11 
BUS LOSS: MNA FPC1 (includes MNA FLC1, MNA FMC1, AC1) 

* 
  

    

    

    

    

  

    

  

  

  

  

  

    

    

                    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform FC1 SHUTDN, 2 | FC1 Pumps & pH Snsr MASTER ALARM Light/ @ 

EPS SSR-2 FC SHUTDN Tone-on pom nae . 
(Cue Card), then: CRT 1 blanks ot TIME f, 

i CRITICAL , 
(R1) (F7) wane * 
© cbAC CONTR ACI ACI @A, dB, &C inverters CAV FC PUMP It- on ECT must be shut 

(three) - cl CW AC VOLT It-on | to avoid a poten- 
@ INV/AC BUS 1 - OFF CW FREON LOOP It - on tially hazardous 

(tb-OFF) CA AV BAY/CAB AIR It - condition 
© INV PWR 1- OFF on 

(tb-OFF) CW H20 LOOP It-on Q) Will be 
@ chACCONTRAC1 SMALERT LightTone-on | repwrd after AC 

(three) - op EVENT TIMER ind - blank Pwr Transfer Cable 

connected 
(R2) (F9) 
® BLRCNTLR/HTR1-A 3 | Hyd H20 Bir 1 CntirB AC1 BA, &B, BC 

3 3CntlrA AC volts < 90 G) May b 
@ BLRCNTLR/HTR3-B 3 | Hyd Rsvr 1 Qty Snsr cepwrd after AC 

(LIGHTS LOST) Pwr Transfer Cable 
(L1) Instr Its R (pnis C2, F8, F9) connected 
@ HUM SEP A- OFF Hum SepA Pni Its L/Ctr (pris £1,L2,L4, 
° /B-ON C2,C3,F2,F6,F7) G) 
© IMU FAN A- OFF IMU FanA Pni Its LOH (pnis 05,06, May be AC 
. 8(0)-ON 07,013,014015) | fepwrd after AC @ H20 PUMP LOOP 4 | H20 Loop 2 Byp Cntlr, Sig Numeric Its (pnis 03, F7) connected. H20 

1 -ON, B 5 Condr Orbit Sta Instr Its Loop 2 Byp Viv 
@ H20 PUMP LOOP H20 Loop 2 Byp Viv pwr (pnis A1, A2) holds position 
2-OFF 2 Pump GPC Cntl 

1 Pump A (FSMs) G) 
@ AV BAY 1 FAN A- OFF Av Bay 1FanA $67 AC VOLTS 1 Ponpout Pres 
° 7/B-ON $86 APU/HYD HYD Pump AP, Accum 
@ AV BAY 2 FANA,B 3 | Av Bay 2 Sig Condr, Xdcrs $86 APU/HYD WB Qty, Pump Out 

(two) - ON 6 (ECLS SC3) SMO THRM HYD (B) | Temp snsrs lost 
@ AVBAY 3 FANA-ON Av Bay 3 Fan 8 S66 CABIN FAN 
° B- OFF 569 FC PUMP 1 ©) aveay2Fan 
® FREON PUMP LOOP Freon Loop 1 PumpA S88 FREON FLOW 1 AP. Air Out Temp 

1-B 2 Pump 8 $88 H2O PUMP P2 snsrs lost 
® FREON PUMP LOOP VO ERROR CRT 1 
2-4 $88 THERMALFRN = (2) G) 

S88 THERMALH20 = (2) Crew and gnd 
® Maintain LIOH RM OLMA MANF have lost PPO2 

canister(s) change out Xder if Cabin Air 
per cue card and CAP (R1) rovered 

During sleep periods: FC1 COOL PUMP AP tb - bp 

(L1) 
© CAB FAN (two) - ON 3 | Cabin Air Sig Condr (ECLS (F8) Use streamers 

9 | scé6) HYD QTY tind -0% (if flown) or 
APUH20 QTY 3ind-0% | Monitor by feel 

For RCS toss, refer to 10 | Fwd RCS He Press sol A GPC during ware 
OMS/RCS Slide Rule Cnt! and man CL capability (01) ee sia Cond not 

Reconfig following viv 12 | Fwd RCS Manfisol 1 Cntl FREON FLOWLOOP 1 ind- | (or o19 ou 
for leak isolation only: 12 | Fwd RCS Manf Isol 5 man OP 578 pph 
(08) capability AIR TEMP AV BAY 2 ind - () 

© FWD RCS He PRESS A 12 | Fwd RCS Tk Isol 3/4/5 Cnt 45 deg CO2 partial 
e MANF ISOL 5 RCS Manf F1 RJD Driver H2O PUMP OUT PRESS press and Cabin 

(F1F,FIL.EIU,F1D) LOOP 2 ind - 0 psia a nsrs 10s 

(C2) (03) Viv holds 
@ LCRTSEL-3 DEU/CRT 1 RCS/OMS PRPLT QTY Gage | position. Man OP 
@ GPC/CRT 01 EXEC and MSN TIMER ind - capability remains. 

blank Isol B remains 

(wCS) 
@ FANSEP-2 WCS Fan/Sep 1 (08) G@) Do not 
@ HOSE BLOCK - SEP 2 Fwd RCS reconfig for reg 

    10 | He PRESS A tb-bp switch or I'CNT 
TK ISOL 3/4/5 tb - bp procedures 

12] MANFISOL 1 tb- bp @ 
Viv holds 

L ADP deploy time incr position 
from 15 to 30 sec 

STAR TRKR DR POS -Y 

OP/CL time incr from 8 to 
/ 16 sec 

(Continued) (Continued) (Continued) 

( EPS/SR/035 09/30/88 7-109 MAUALL/GEN 3 
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EPS SSR-11 (Cont) 
BUS LOSS: MNA FPC1 

  

  

    

  

  

  

  

    

    

    

    

  

  

  

  

  

    
  

          

ACTIONS “EQUIP/FUNCTION LOST CREW INDICATIONS / NOTES 

SM 1 DPS UTILITY (Lt) G3) mayb 
MMU 3 If H20 PUMP LOOP 1A d ofte Ac 

(G2,G8,S2) active: pwr Transfer Cable MMU 2 ASSIGN ‘$88 H2O PUMP P1' connected 
@ GNC - ITEM 2 EXEC If FREON PUMP LOOP 2 -8 

© SM-ITEM 4 EXEC ON: 
© PL-ITEM 6 EXEC ‘S88 FREON FLOW’ tempat wer 

we me mmm mmm eens LooN 
13 | 1fCab Temp Cntlr 2 active: | 14 | Cabin Temp Cntir 2, Hx Byp (01) tone 2 and H20 In 

(1) viv Mtr 2 H20 PUMP OUT PRESS Temp snsrs. Hx 
© CAB TEMP CNTLR - OFF LOOP 1 ind- 20-25 psia_ | Byp Viv holds 
worn rr sec ecr trend be-----------------4 FREON FLOW LOOP 2 position. May be 
(MD44F) ind - 578 pph repwrd after AC 
@ Remove pin from SEC Pwr Transfer Cable 

Actuator and BYP viv if Hum Sep A ON: connected 
linkage, connect linkage "S66 CABIN’ (2) 
to PRI Actuator Gs) Inhibits H20 

ee ono ee  eee 4 pe a a ee If IMU Fan AON: Loop 2 Pump AP, 
(1) ‘S66 CABIN IMU’ Pump Out Press, 
@ CAB TEMP CNTLR - 1 fump ot Temp, 

(R2) ccum Qty, 
(R43U) If APUs active and using respectively 

13 | H2O LOOP 2 OUTP - BLR CNTLR/HTR 18 or 3A: 
@ CW PARAM SEL tw- 115 CW APU TEMP It - on (6) an brakes ON 
e PARAM - INH after ~ 2 min and safing 
@ CW PARAM SEL tw - initiated 
>119 16 | (A8U) 

Port RMS D&C tb - bp (2) temp sensing 

15 |] SM 60 TABLE MAINT except: lost 
BRAKES tb - OFF 

@ Inhibit 0612705, RATE MIN tb - OFF Single mtr 
0612700, 0612740, RATE HOLD tb - OFF 
0612710 SOFT STOP tb-gray one failure ateeee —™ 

RATE SCALE tb - gra Fwd RCS AH y from loss of 2 out 
(A14) w trs of 3 MRLs. EVA or 
@ RCS/OMS HTR FWD RCS - RMS jettison 
BAUTO capability exists. If 

latched, one 
If EMU(s) in battery charge EMU 1,2 Pwr/Batt Char failure away from 
mode: MNA Pwr ay to use 
(AW 18M) . 

@ PWR/BATT CHGR EMU 
1(2) BUS SEL- MNB May be 

repwrd after AC 
(ABL) Port RMS: Pwr Transfer Cable 

17 | © PORTRMSHTRA-Auto [16] MCIU connected 
e HTRB-Auto | 18 Mid MRL Mtr 1 

18 Aft MRL Mtr 2 

19 Shidr Brace release 
19} D&C Primary Itg 

®@ Perform AC POWER 

TRANSFER CABLE, EPS 
SSR-200 

o™ 

(Continued) (Continued) 
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EPS SSR-11 (Cont) 
BUS LOSS: MNA FPC1 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(C2) 
© CRT 1 PWR - OFF 
  

(O14:C) 
@ cb MNA FIRE 
SUPPR BAY 3 -op 
  

(O14:F) 
@ MMU 1 - OFF 
  

(MA73C:A) 
@® MCA LOGIC MNA 
FWD 1 - OFF 

MNA FMC1 Bus pwr 

  

Pre-seat ingress: 

@ Discharge handheld fire 
ext into AV BAY 3 

Av Bay 3 agent discharge 
capability 

  

    

21 
22 

23 
24 

25 

26 

CDR HUD 
-Y Star Trkr Dr Sys 3 
OP/CL capability 
LADP Dpy Mtr 1 

Htr Catir 1 
  

RH Vent 1,2 Mtr 1 
  

No WOW Relay K9 
Lg Dump Viv (viv N.C), LG 
Catt Viv 

NWS 
  

MNA pwr to Cnti Buses ABT, 

AB2,A83 CA1,.CA2,CA3 
  

MPS Ctr Eng Cntlr ChA 

MPS R Eng Cntir ChB 
  

ET Door Mtrs: 

C/L Lat Actr 1 Mtr 1 
Actr 2 Mtr 1 

L Or Closure Mtr 1 
Uplock Lat Mtr 1 
  

        

Qo) act Bus 
Isolation accom- 
plished in MNA 
FPC1 ACTIONS 
column prior to 
connecting AC 
Pwr Transter 
Cable. For listing 
of AC1 Istolation 
steps, see AC1 BUS 
LOSS SSR-110 (BUS 
ISOLATION 
column) 

Qi) Mtr 2 remains 

@) Htr Catlr 2 
remains 

G3) Brake/Skid 
Catl Box A 
enabled before 
WONG 

Lost Hyd 
deploy capability 
for all Udg Grs. 
Pyro backup 
Release Sys will 
deploy ida Grs 

Gs) Buses remain 
pwrd 

Redundant 
mtrs remain 

  

EPS/SR/037) =—s« 07/20/88 

  

7-111 MAL/ALL/GEN 2 
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EPS SSR-12 
BUS LOSS: MNA MPC1 {Includes MNA MMC1 & MNA MMC3) . 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

  

  
  

  

  

                    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform MNA BUS TIE, 1] FC1 Purge Viv (L2) 

EPS $SR-2 BUS TIE (Cue ©2,H2 Flow Xders 02 SYS 1 SPLY th-CL G) Buses are ti 
Card) 1 SS AV Snsrs due to: are tied 

@ Monitor, record AAmps (R13L) Loss of FC1 Purge 
between FC1 and tied FC RAD CNTL STBD tb - bp capaolity bility. As FCI 

PORT tb- bp loses performance, 
(R1) the Tied FC will 

@ PL CAB -MNB 3 | MNA pwr to CABPLI,2,3 (ABL) pick up load, 
buses PORT RMS: slowing FC1 

DPY/STO tb- bp gegra ation. If 

| (A8L) 4 | Port RMS: R.F-L MID tb - bp ecuondocsnot 
@ PORT RMS HTR A - OFF S| Primary pwr Reten Lat tb - bp allow nominat 
e B-AUTO | 6 Mid MRL Mtr 1 EOM, FC1 will be 

6} AftMRL Mtr2 PLB Floodits fost: shutdn. “MCC; 
HtrA Fwd Port and 

Aft Stbd Loss of FC1 SS AV 

(L1) Docking 2nsrs. Change in 
© TOP EVAP HTR DUCT - B Top Evap Duct Fwd, Aft AAmps >12 amps 

Htrs A indicates possible 

if Hi Load Evap enabled: pe CrossOver pro- 
@ HI LOAD DUCT HTR - Hi Load Duct Outbd, Inbd Bane to omens shift 

B(C) HtrsA Purge capability ts 
indicated by 

(L2) change in AAmps 
FLASH EVAP FOLN HTR between pre and 

@ASPLY -2 FES H20 Fdin A Mid 2 Htr 1 post purge 

@BSPLY-1 B Mid 2 Htr 2 readin s. MCC will 
alain 1S 

(R12U) determination 

FCH20 

@LINE HTR -BAUTO FC H20 Line HtrsA Quy holds 

@ RELIEF HTR-BAUTO Relief HtrsA position. Sys 2 
remains 

(MA73C:C,D) 

@cb MCA PWRAC1 3®@ 7 | Port,Stbd Rad Lat 1-6,7-12 G) Pwrs PL Timing 
MID 1,3 (two) - op Mtrs 1 Limit sw Buffer and VTR 

For PLBD ops: PLBD: G) B/U pwr 
@ OP/CL Ors in man mode C/L Lat 1-4,5-8,9-12 Mtrs 1 

. owe SM (BFS SM 63 remains for RMS ops 

Port Aft Blkhd Lat Mtr 1 If in AUTO OPICL for G) All brakes ON 
Stbd Door Mtr 1 . PLADs, sequence and safing initiated 

Port Door Mtr 2 CL Limit sw terminates immediately G) single mt 
. c 

ane rsa (563) PBD time. If unlatched, 

BUSISOLATION fff ert esata Peni cioe ¥, f During MANPLBDOPCL, |3MRLs EVAoe 
(R12U) single mtr run time jettison capability 

@FC PURGE VLV1-CL noted on actuators exists. If latched, 

@ STARTUPHTR1-ENA | 8 | FC1 Startup Htr Inh capability listed at left one failure away 
from inability to use 

PL BAY FLOOD 

@AFTSTBD -OFF PLB Aft Stbd Floodit G) tf ACT cbs not 
@ FWD PORT - OFF Fwd Port Floodlt opened, Lat Mtrs t 
®@DOCKING - OFF Docking Floodlt of actuators for Port 

and Stbd Rad Lat 
(A7L) 1-6, 7-12 continues 

MADS MADS W/8 FDOM, WeSC, to run until Sys A 
© STRAIN GAGE - OFF SGSC, ACIP PCM Lat Cntl sw placed 
© WB/ACIP PCM - OFF ed by ACEMMICE 

(MA73C:A,B) 
because OMNAS 

@ MCA LOGIC MNA MID MNA MMC1 and MNA MMC1 and MNA 
1,3 (two) - OFF MMC3 Bus pwr MMC3 loss 

9 Mieeone to ESS2CA and (s) FC1 startup Htr 
is disconnected 

AUXPLA Bus Pwr 

G) Buses remain 
pwrd 

(Continued) 

EPS/SR/039 12/15/88 7-112 MAL/ALL/GEN 4 
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EPS SSR-12 (Cont) 
BUS LOSS: MNA MPC1 (Includes MNA MMC1 & MNA MMC3) ° 

+ 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

    

10 Freon Loop 1,2 Cntir B Rad 

Byp Viv Mtrs Man Cntl 
ATM Press Cnti O2 Sys 1 
Sply Viv Catl 
  

Port Rad Dpy/Sto Mtr 1 
Stbd Rad Dpy/Sto Mtr 1 
LH Vents 4,7,5,6 Mtrs 1 

RH Vents 3,5,6 Mtrs 1 
  

      

@) Viv holds 
position. Sys 2 
remains 

Cntirs A, B Rad 
Byp Viv mtrs auto 
cntl and Cntlr A Rad 
Byp Viv mtr remain 

  
  

EPS/SR/‘040 08/15/88 7-113 MAL/ALL/GEN 2 
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EPS SSR-13 
BUS LOSS: MNA APC1 

« 
  

ACTIONS EQUIP7FUNCTION LOST CREW INDICATIONS NOTES 
  

(07) 
@ AFTLRCS MANF ISOL 5 - 

GPC (tb-CL) 
we ee a a ne ere wee we 

For attitude control, 

perform LOSS OF 
VERNIERS (ORB OPS, RCS) 

RCS Manf L5 RJD pwr 
(L5L,L5D) 

MASTER ALARM Light/ 

Tone -on 
  

{F7) 
CW RCS JET it- on 
  

  

For RCS loss, refer to OMS/ 
RCS Slide Rule (use APC 4 

Stide for Aft RCS) 

Aft L.R RCS He Pr Isol A GPC 
Cnti and Man CL capability 

(FSM) 
L RCS O(L) JET 
  

  

Reconfig following viv 
for leak isolation only: 

(07) 
@ AFTLRCS He PRESS A,B 

e R RCS He PRESS A 

AftL RCS He Pr Isol B Man OP 
capability 

AftL.R RCS Manf sol 5 Man 
OP capability 

{f OMS GMBL cmd abs 
value > 2 deg: 
CW OMS TVC It 
‘LOMS GMBL’ = (3,8) 
  

  

(A12) 

APU HTR TK/FU LINE/H20 
@ SYS 1A- OFF 

@ SYS 1B-AUTO 
e 3A-AUTO 

@ SYS 38 - OFF 

HYD HTR 

@ RUD SPD BK A - OFF 
e B-AUTO 

APU 1 Fu Pump/GG H20 
Htrs A 

APU TInj H20 Htrs A 

APU 3 Fu Pump/GG H20 
Htrs B 

APU 3 GG Inj H20 Htrs B 

Rud/Spd Brake HtrA 

tf OMS GMBL cmd abs 
value > 2 deg and Sec 
TVC selected: 
CW OMS TVC It 
“ROMS GMBL’ (3,8) 
  

  

(A14) 
RCS/OMS HTRS 
@ L POD (two) - A OFF, 

B AUTO 
@ RPOD (two) - B OFF, 

A AUTO 
@ OMS CRSFD LINES 

(two) - A OFF, B AUTO 

L Pod A Htrs (all) 

R Pod B Htrs (partial) 

OMS Crsfd Ln A Htrs 

  

Prior to using L(R) OMS: 
(08) 
L(R) OMS He PRESS/VAP 
@ ISOLA-OP 

° B-GPC 

  

GNC XXXXX 
MNVR YYYYY (3,8)       

Sel LOMS SEC TVC: 
@ LOMS GMBL SEC - 

ITEM 30 EXEC 
Sel ROMS PRI TVC: 
@ ROMS GMBL PRI - 

ITEM 29 EXEC 

  

L.R OMS He Pr AGPC Cntl 

L,R OMS He Vap isol 1 GPC 
Cntl 

LOMS Pri TVC 

R OMS Sec TVC 

    

  

BUS ISOLATION 
    NONE           

G) Manf status 
not automatically 
declared closed. 
Fail-offs will occur 
when commanded 

G) Indications 
do not appear 
until jet 
commanded 

G) Viv holds 
position. Man OP 
capability remains 

(a) Do not 
recontig for reg 
switch or t'CNT 
procedures 

G) Viv holds 
position. Man Ctl 
and full GPC cntl 
remain 

G) Htr B remains 

G) Htr A remains 

Lost TM: 

GNC SYS SUMM 2 

L,R OMS ENG BALL 
VLV 1: 
Assume Viv 1 
status same as 
Viv2 

G) Viv fails 
closed. Man cntl 
remains. Redun- 
dant Isols remain 

Go) Maintains He 
Isol redundancy 

      
    

  

EPS/SR/041 04/29/88 
  

7-114 MAL/ALL/GEN 
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EPS SSR-14 
BUS LOSS: MNA APC4 (Includes MNA APC1, MNA ALC1, MNA AMC1) 

  

  

  

  

  

  

  

  

ACTIONS - EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) MASTER ALARM Light/ 
APU HTR GAS GEN/FUEL Tone -on © Ind 
© PUMP 1 -B AUTO APU 1 GG/Fu Pump Htrs A donot dications 
e 3-A AUTO 3 GG/Fu Pump Htrs B (F7) untiljet 
APUHTR CW RCS JET It-on commanded 
© LUBE OIL LINE 1 - 1 Lube Oil Line Htr A SM ALERT Light/Tone - on 

8 AUTO 
© LUBE OIL LINE 3 - 3 Lube Oil Line Htr B (FSMs) GQ) 

A AUTO S86 APU/HYD W/B a 7 
APU HTR TK/FU LINE/H20 1 Tk/Fu Ln Htrs A SMO THRM HYD (B) +) TIME 
@ SYS 18 - AUTO 1 Fu Pump/GG H20 LCS D(L) JET CRITICAL 4" 

HtrsA 4 if not done within 
© SYS 1A-OFF 1 Inj H20 Htrs A (R4) 20 min, may 
e 3A-AUTO 3 Tk/Fu Ln Htrs B HYDLGISOL VLV 1 freeze N2H4 and 
© = 38- OFF 3 Fu Pump/GG H20 tb -OP lose APU. 
HYDHTR HtrsB HYD MPS/TVCISOL VLV However, SM 

@ RUD SPD BK B - AUTO Rud/Spd Brake Htr A SYS 1 tb-CL oooke pours 
e A- OFF on above reezing 

- AUT peoveing-avro | [eodyriapiea neveacsnernesss |G) a, : tb- bp : ELEVONS " Orr Elevon Actr Htrs A AFT RRCS.He PRESS A position 

tb- bp HYD CIRC PUMP Sew Ae Circ Pump 1 MNA pwr AFT LRRCS TK ISOL 3/4/5A G) viv holds 
e 3-MNC 3 MNA pwr tb - bp (if vivin CL position. Man OP 

p position) capability remains 

" @) (R2) Manf status @ FLASH EVAP CNTLR PRI 

A(SEC) - ON (if reqd) 
@ TOP EVAP HTR NOZL- 

BAUTO 
@ TOP EVAP HTR DUCT - 8B 

If Hi Load Evap enabled: 
@ HI LOAD DUCT HTR - 

B(C) 

FES Pri B Cntir 

Top Evap L Noz HtrA 

Top Evap Duct L,R HtrsA 

Hi Load Duct Noz Htr A 

If APUs active, and using 
BLR CNTLR/HTR 1B or 3A: 

  

  

(L2) 
FLASH EVAP FDLN 
@ HTRASPLY -2 
° BSPLY -1 

FES H20 Fdin A Htrs 1 (all 

except MID 2) 

FES H20 Fdlin B Htrs 2 (all 
except MID 2) 

  

  

(R2) 
@ BLRCNTLR/HTR1-A Hyd H20 Bir 1 Catir 8 

CMW APU TEMP It - on 

after ~2 min 

If OMS GMBL cmd abs 
value > 2 deg: 
CW OMS TVC It 
LOMS GMBL (3,8) 

If OMS GMBL cmd abs 
value > 2 deg and TVC 
selected: 
CW OMS TVC It 
ROMS GMBL (3,B) 
  

  

@ BLR CNTLR/HTR 3 -B 3Cntlr A 

(07) 
@ AFT L RCS MANF ISOL RCS Manf LS RJO pwr 

5 - GPC (tb-CL) 

@ For attitude control, 
perform, LOSS OF 

VERNIERS (ORB OPS, 

RCS) 

(L5L,L5D) 

If cooling by FES 8 only: 
CNW FREON LOOP It 
$88 EVAP OUT TI’ 
‘S88 EVAP OUT T2’ 
  

  

(A14) 
RCS/OMS HTR 

@ L POD (two) - A OFF, 

BAUTO 
@ R POD (two) - 8 OFF, 
AAUTO 

@ OMS CRSFD LINES 
(two) - A OFF, B AUTO 

L Pod A Htrs (all) 

R Pod B Htrs (partial) 

OMS Crsfd Ln A Htrs (all) 

    For RCS loss, refer to 
OMSIRCS Slide Rule 
Reconfig following viv 
for leak isolation only: 

(07) 
@ AFT L RCS He PRESS A,B 
e R RCS He PRESS A 

(Continued) 

Aft LR RCS He Pr tsol A GPC 
Cntl and man CL capability 

capability 
Aft LR RCS Manf Isol 5 man 
OP capability     (Continued) 

Aft L RCS He Pr Isol B man OP       
not automatically 
declared closed. 
Fait-offs will occur 
when jet 
commanded 

G) Htr B remains 

G) Htr A remains 

Do not 
reconfig for reg 
switch or I'CNT 
procedures 

(@) Viv holds 
position. Man Ct, 
full GPC Ctl 
remains 

  

EPS/SR/042 = 08/15/88 7-145 MAL/ALL/GEN 2 
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12 

11 

EPS SSR-14 (Cont) 
BUS LOSS: MNA APC4 

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

GNC 23 RCS G) Viv holds 
@ Reprioritize L,R Manf 2 Aft RCS L,R Jet 2 Htrs position 

Jets to first priority: 
DES INH twice all other 
jets, highest priority 
first, then next highest, 
etc 
  

Save LOMS eng for 
deorbit (If reqd for 
additional on-orbit 
burns, / MCC) 

12 
13 

LOMS GN2 Press Viv OP TM 

L OMS Eng Pr Viv Coil 1 

  

Prior to using L(R) OMS: 
(08) 
L(R) OMS He PRESS/VAP 
@ ISOLA-OP 

e B-GPC 

GNC XXXXX 
MNVRYYYYY (3,B) 

Sel LOMS SEC TVC: 
@ LOMS GMBL SEC - ITEM 

30 EXEC 
Sel ROMS PRI TVC: 
@ ROMS GMBL PRI - ITEM 

29 EXEC 

  

      

10 
10 

14 

15 
16 

L.R OMS He Pr tsol A GPC Cntl 
L,R OMS He Vap Isol 1 GPC 
Cntl 

LOMS Eng Cntl Viv 1,2 Coils 1 
ROMS Eng Pr Vlv Coil 2 and 
and Cntl Viv 1,2 Coils 2 
LOMS Purge Vlv 1,2 
OMS Qty Gage 

LOMS Pri TVC 

ROMS Sec TVC 

  

\f reqd during entry 
(< 120K ft): 

(L1) 
@ NH3 CNTLRB - PRIVGPC 
if NH3 CNTLR A(B) - 
SEC/ON reqd, then: 

(t1) 
@ H20 PUMP LOOP 1,2 

(two) - ON 
@// FLOW PROP VLV LOOP 

1,2 (two) - ICH 

® Activate PLH20 
LOOP(s) (if applicable) 

17 NH3 Sys A Pri Cntir and 
Auto Swover to Sec Cntir 

  

  

  

BUS ISOLATION 

(MA73C:B) 
@ MCALOGIC MNA MNA AMC1 Bus pwr 

AFT 1 - OFF LH Vent 8,9 Mtr 1 
  

  (Continued)   APU 1 Cntlr pwr Sply A 

APU 1FuTk VIVA 
APU 3 Cntlr pwr Sply B 

APU 3 Fu Tk VivB 
  

LG Hyd Sys 1 {sol Cntl 
TVC Hyd Sys 4 Isol Cntl 
  

ATVC 2 Isol ME 
  

LOMS Purge Viv 1,2 Qty 
gauging 
    (Continued)       

Viv fails 
closed. Man cntl 
remains. Redun- 
dant lsols remain 

G@) Maintains He 
lsol redundancy 

(12) Lost TM: 

GNC SYS SUMM 2 

LOMS N2PVLV 
L,ROMS ENG 
VLV 1: 
assume Viv 1 
Status same as 
Viv 2 

G3) Unable to 
confirm redun- 
dant coils 

Redundant 
coils remain 

    

CAUTION 
  

No purge. Wait 
10 min between 
burns 

  

MCC for 
OMS Qtys. 
Disregard Qtys on 
meter and 

GNC SYS SUMM 2 

oye A Sec 
Cntlr manon 
capability remains 

Pwr Sply B 
remains 

Viv B remains 

Pwr Sply A 

remains 

Q)) Viv A remains 

Q) Six vivs fail to 
non-isolation 
position 

Gs) Viv fails 
closed 

  

EPS/SR/043 = 08/26/88 

  

7-116 MAUALLU/GEN 2 
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EPS SSR-14 (Cont) 
BUS LOSS: MNA APC4 

  

  

  

  

  

BUS ISOLATION EQUIP/FONCTION LOST CREW INDICATIONS NOTES 

- MPS: No ctr MPS He usage G) 
19] Pneu He Isol 1 during entry (MM304) / lv holds 
19} CtrEngHe !solA position 
23} Ctr Eng He intercon Outlet 

Viv viv B remains 
24] He Sply Blowdn Viv 1,2 OP 

capability Gs) / 
23} Prplt Topping Viv LH2 vv fails 

3 | Prplt F/D Inbd LH2 Viv close 
23 | Prplt Hi Pt Bld LH2 Viv 

Viv fails 
25 | ET Door Mtrs: closed. Aft 

C/L Lat Actr 1 Mtr 1 GPC compartment, 

  
Cntl 

C/L Lat Actr 2 Mtr 1 GPC 

          
OMS pods, and ET 
Umbilical cavity 
will not be purged 

  

  

  

  

  

  
  

  

  

Cntl ‘ 
L Dr Closure Mtr 1 GPC emnespey 
CL capability 

L Dr Uplock Lat Mtr 1 GPC Qs) 
Lat capability Redundant 

mtrs remain 

AC pwr removal capability 
via Limit sw for ET Or Mtrs: 
C/L Lat Actr 1 Mtr 1 

2Mtr 1 
L Dr Closure Mtr 1 

Uplock Lat Mtr 1 

EPS SSR-15 
BUS LOSS: MNA FLC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For RCS loss, refer to 1 | Fwd RCS He Press Isol GPC MASTER ALARM Light/ 
OMSI/RCS Slide Rule CNTL and MAN CL capability Tone-on G) Viv holds 
Reconfig following + | 3 | Fwd RCS Manf Isol 5 man OP position. Man OP 
viv for leak isolation capability (F7) capability remains 

only: CW RCS JET It- on 
(08) Q) Do not 
@ FWO RCS He PRESS A (FSM) reconfig for reg 
e MANF ISOL § FRCS O(F,L,U) JET switch of I'CNT 

procedures 
(08) 
FWD RCS He PRESS A G) Viv holds 

Override F1 Manf status RCS Manf 1 RJD pwr tb-bp position 
toCL: (FIF,FIL,E1U,F10) . 

© RCS FWD - ITEM 1 EXEC G) indicat 
@ MANF VLVS 1 OVRD - naications do not appear ITEM 40 EXEC until jet 

commanded 
Pre-seat ingress for entry: 
@ Discharge handheld 

fire ext into AV BAY 3 

Av Bay 3 agent discharge 
capability 

  

  

BUS ISOLATION 
  

(O14:C 6 
@ cb MNAFIRE SUPPR BAY | 7 

3-0p 

No WOW Relay K9 
L ADP Htr Cntir 1 

  

            
G) Manf status 

not automatically 
declared closed. 
Jet fail-offs may 
occur 

G) Brake/Skid 
Ctl Box A 
enabled before 
WOW 

G) Htr Cntlr 2 
remains 

  

EPS/SR/044 =: 11/07/88 7-117 MAUALLU/GEN 4 
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EPS SSR-16 
BUS LOSS: MNA ALC1 

! 
  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(Al2) MASTER ALARM Light/ G) 
APU HTR Tone-on Indications 

© GAS GEN/FUEL PUMP 1 - APU 1 GG/Fu Pump Htrs A do not appear 
B AUTO (R4) untiljet 

© GAS GEN/FUEL PUMP 3 - 3 GG/FU Pump Htrs B HYD LG HYDISOL VLV 1 commanded 
AAUTO tb-OP @ 

© LUBE OILLINE 1-8 1 Lube Oil Line Htrs A Hyp MPsTvciso.viv | ZA, 
AUTO SYS I tb-CL ~i TIME!) 

© LUBE OILLINE 3-A 3 Lube Oil Line Htrs B on 1 CRITICAL ; 
AUTO “=a == = 

APU HTR TK/FU LINE/H20 AFT LCS He PRESS A FO ornare within 
@SYS 18-AUTO 1 Tk/Fu Ln Htrs A tb-bp freeze N2H4 and 
e 1A - OFF 3 Tk/Fu Ln Htrs B AFT R RCS He PRESS A lose APU. 
® 3A-AUTO tb-bp However, SM 
e 38 - OFF AFT LR RCS TK ISOL 3/4/SA | ALERT occurs 
HYDHTR tb (two) - bp (if vivin CL above freezing 

@ BDY FLP8-AUTO, Body Flap Htr A position) temp 

e A-OFF G) 
@ ELEVB-AUTO Elevon Actr Htrs A if cooling by FES only Viv holds 

e A-OFF using PRIBCNTLR: position 

HYD CIRC PUMP a8 Evaro or It-on 
e PWR 1-MNB Cire Pump 1 MNA pwr (388 EVAP OUT TT! G) viv holds 
° 3-MNC 3 MNA pwr 588 EVAP OUT T2 position. Man 

  

  

(L1) 
@ FLASH EVAP CNTLR PRI 

A(SEC) - ON (if reqd) 
@ TOP EVAP HTR NOZL- 
BAUTO 

@ TOP EVAP HTR DUCT -8 

If Hi Load Evap enabled 
@ HILOAD DUCT HTR - 

B(C) 

FES Pri 8 Crtlir 

Top Evap L Naz HtrA 

Top Evap Duct LR HtrsA 

Hi Load Duct Noz HtrA 

If APUs active and using 
BLRCNTLR/HTR 1B or 3A: 
CMW APU TEMP it -on 
after ~ 2 min 
  

(F7) 
CW RCS JET It 
  

  

(FSM) 
LRCS D(L) JET 
  

  

  

  

  

(L2) FES H20 Fdin AHtrs 1 (all 
FLASH EVAP FOLNHTR except MID 2) 

@ ASPLY +2 FES H20 Fdin B Htrs 2 (all 
@ BSPLY-1 except MID 2) 

(R2) 
@ BLRCNTLRAHTR1-A Hyd H20 Bir 1 Crtir 8 

e 3-8 3CntlrA 

(07) 
@ AFTLRCS MANF ISOL 

5 ~-CL (tb-CL) 

For attitude control: RCS Manf L5 RJO pwr (RJDs 
© Perform LOSS OF LSL,LSD) 

VERNIERS (ORB OPS, 

RCS) 

(A14) 

RCS/OMS HTR OMS OMS Crsfd Ln A Htrs (partial) 
@ CRSFD LINES (two) - 

A OFF, 8B AUTO 
  

For RCS loss, refer to 
OMS/RCS Slide Rule 

Recontig following viv 
for leak isolation only: 

(07) 
@ AFTLRCS He PRESS A,B 
e RRCS He PRESS A 

Aft L.R RCS He Pr tsol A GPC 
Cntl and man CL capability 

Aft L RCS He Pr sol B man OP 
capability 

Aft L,R RCS Manf Isol 5 man 
OP capability 

    @ Reprioritize LR Manf 2 
Jets to first priority: 
DES INH twice all other 
jets, highest priority 
first, then next highest 
priority, etc 

(Continued)     Aft RCS LR Jet 2 Htrs 

(Continued)       
  

EPS/R/045 08/15/88 7-118 
  

open capability 
remains 

Gs) In A position, 
HYD H20 Sys 3 Bir 
and Tk Htrs still! 
operative, but 
GN2 SOV opens 
and cannot be 
closed. Select B 
position for entry 

G) Manf status 
not automatically 
declared closed. 
Fail-offs will occur 
when jet 
commanded 

G) Viv holds 
position. Man Cl 
and full GPC Cntl 
remain 

Do not 
reconfig for reg 
‘switch oc 'CNT 
procedures 

  

* MAU/ALL/GEN 2 
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EPS SSR-16 (Cont) 
BUS LOSS: MNA ALC1 

  

  

additional on-orbit 
burns, /MCC) 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

Save LOMS eng for 14 | LOMS GN2 Press Viv OP Sig No ctr MPS He usage G) 

deorbit (if reqd for 11 | LOMS Eng Pr Viv Coil 1 during entry (MM304) ooation holds 
  

  

Prior to using OMS: 

  

  

  

  

(O08) 
L(R) OMS He PRESS/VAP 10 | L,R OMS He Pr Isol A GPC Cntl 
@ SOL A-OP 

e 8-GPC 

\f reqd during entry 
(< 120K ft): 

(L1) 12 | NH3 Sys A Pri Cntlr & Auto 
®@ NH3 CNTLR 8B - PRIMGPC sw over to Sec Cntir 

tf NH3 CNTLR A(B) - 
SEC/ON reqd, then: 

(L1) 
@ H20 PUMP LOOP 1,2 

(two) - ON 
@/ FLOW PROP VLV LOOP 

1,2 (two) - PL HX 
\f applicable 

® Activate P/LH20 
LOOP(s) 

BUS ISOLATION 

13 | LOMS Cntl Viv 1,2 Coils 1 
13 | ROMS Eng Pr Viv Coil 2 and 

Catl Viv 1,2 Coils 2 

14 | OMS Qty gauging 
16 | LOMS GN2 Purge Viv 1,2 

17] APU 1 Fu Tk VIVA 

17 3 Fu Tk VivB 
3] LG Hyd Sys 1 Isol Crtt 

NWS 

34 TVC Hyd Sys 1 isol Cnt! 

MPs: 
18 Pneu He Isol 1 

18 Ctr Eng He IsolA 
7 Ctr Eng He Intercon 

Outlet Viv 
19 He Sply Blowdn Viv 1,2 OP 

capability 
17 Prplt Topping Viv Inbd 

LH2 
3 Prplt F/D Inbd LH2 Viv 

17 Prplt Hi Pt Bld LH2 Viv 

  

  

  

  

          
EPS/SR/046 = (08/26/88 

  

@) Maintains He 
Isol redundancy 

Viv fails 
closed. Man cntl 
remains. IsolB 
remains 

@) Unable to 
confirm redun- 
dant coils 

@) Sys A Sec 
Catlr man on 
capability remains 

@) Redundant 
coils remain 

MCC for 
OMS Qtys. 
Disregard Qtys on 
meter and 

GNC SYS SUMM 2 

       
Lost TM: 

GNC SYS SUMM 2 

LOMS N2 PVLV 

   

i
 

  

     

  

CAUTION 
      

   

      

No purge. Wait 
10 min between 
burns 

@ Viv fails 
closed 

Viv fails 
closed. 
Redundant viv 
remains 

Viv fails 
closed. Aft 
compartment, 
OMS pods, and ET 
umbilical cavity 
will not be purged 
during entry 
(MM 304)         

7-119 MAU/ALL/GEN 2 

 



EPS SSR-17 
BUS LOSS: MNA FMC1 

‘ 
  

  

  

RCS Slide Rule SM ALERT Light/Tone - on 
  

GNC 23 RCS 1 | Fwd RCS Manf tsol 1 Cnti 

Override F1 Manf status to 
OP: 

.| @ RCS FWD ITEM 1 EXEC 
@ MANF VLVS 1 OVRD 

(FSM) 

RM DLMA MANF 
  

(08) 
FWD RCS 
TK ISOL 3/4/5 tb - bp 

  
  

  

  

  

  
  

              

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(L1) MASTER ALARM Light/ G) Viv holds 
@® H20 PUMP LOOP 1-8 H20 Loop 1 PumpA Tone -on position 

For RCS loss, refer to OMS/ 1 | Fwd RCS Tk tsol 3/4/5 Crti (F7) 

G) {f this action 
taken, H2O Pump 
Loop 2 must be 
pwrd 

G) Mtr 2 remains 

G) Htr Cntlr 2 

  

  

  

  

  

ITEM 40 EXEC MANF ISOL 1 th - bp remains 
tL ADP deploy time incr 

from 15 to 30 sec 

BUS ISOLATION STAR TRKR DR POS -Y 
OP time incr from 8 to 

(L1) 16 sec 
2 | © H20 PUMP LOOP 1 - OFF 

lf H2O0 PUMP LOOP 1,A 
(MA73C:A) active: 
® MCALOGIC MNA MNA FMC 1 Bus pwr CAV H20 LOOP It-on 

FWD 1 - OFF *$88 H20 PUMP P 1’ 

RH Vent 1,2 Mtr 1 _ 288 THERMAL H20" (2) | 
3 | L ADP Deploy Mtr 1 

Disc 1 (01) 
4 HtrCntlr 1 H20 PUMP OUT PRESS 

-Y Star Trkr Dr Sys 1 OP/CL LOOP 1 ind - 20-25 psia 
capability 

EPS SSR-18 
BUS LOSS: MNA MMC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(MA73C:C) (R131) | G) If AC1 cbnot 1 | @ cb MCA PWR AC1 3 1 | Port Rad Lat 1-6,7-t2 Mtrs 1 RAD CNTL PORT tb - bp opened, Lat Mtrs 1 
_MID1-op Limit sw of both Port Lat 

Port Rad Dpy/Sto Mtr 1 (ABL) 1-6,7-12 Actuators 
PORT RMS: continue to run 

For PLBD ops: PLBD- R-F-L MID tb - bp until Sys A Lat Cntl 
@ OP/CL Drs in man mode C/L Lat 9-12 Mtr 1 

Port,Stod Fwd Bikhd Lat 
Mtrs 1 

Stbd Door Mtr 1 
Port Door Mtr 2 CL Limit sw 

  

  

BUS ISOLATION 
  

RETEN LAT tb- bp 
wee ee He ee eee 

SM (BFS SM 63 
PL BAY DOOR 

  

      

tf in AUTO OP/CL for 

PLBDs, sequence 

terminates immediately 
and msg ‘(S63) PBD 

  

  

  

            

sw placed to OFF. 
Other equip pwrd 
by AC1 MMC1 lost 
because of MNA 
MMC1 loss 

@) Single mtr 
time 

  

(MA73C:A) CONFIG’ ---- eee eee q 
@ MCA LOGIC MNA MNA MMC1 Bus pwr During MAN PL8D OP/CL, 

MID 1 - OFF RH Vents 3,5,6 Mtrs 1 single mtr run time noted 
on actuators listed at left 

2 | Port RMS Mid MRL Mtr 1 

570 

EPS/SR047 = 12/15/88 7-120 MAL/ALL/GEN 4 
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EPS SSR-19 
BUS LOSS: MNA MMC3 

e 
  

EQUIP/FUNCTION LOST 
  

  

  

  

ACTIONS CREW INDICATIONS NOTES 

(MA73C:0) (RI3L) G) 
@ cb MCALOGIC MCA Stbd Rad Lats 1-6,7-12 Mtrs 1 RAD CNTL PORT tb - bp if ACI cb not 

PWR AC1 3 MID 3 -op Limit sw opened Lat Mtrs 1 
Stbd Rad Dpy/Sto Mtr 1 SM (BFS SM 63 1-6,7-12 Actuators 

For PLBD ops: 

@ OP/CL Drs in man mode 
PLBD: 

C/L Lat 1-4,5-8 Mtr 1 

Port Aft Bikhd Lats Mtr 1 
  

  

  

      

If in AUTO OP/CL for 
PLBDs, sequence termi- 

nates immediately and 

  

  

  

  

          

continue to run 
until Sys A Lat Cntl 
sw placed to OFF. 
Other equip pwrd 
by ACT MMC3 lost 

  

msg (S63) PBD CONFIG’ =| because of MNA 
ewes eee ee eee MMC3 loss 

BUS ISOLATION During MAN PLBD OP/CL, 
single mtr run time noted GQ) Single mtr 

(MA73C:B) on actuators listed at left | time 

@ MCA LOGIC MNA MNA MMC3 Bus pwr 

MID 3 - OFF LH Vents 4,7,5,6 Mtr 1 

Port RMS Aft MRL Mtr 2 

EPS/SR/048 11/15/88 7-121 MAL/ALL/GEN 4 
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EPS SSR-20 
BUS LOSS: MNA AMC1 

  

  

  

  

  

  

    
  

  

          

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE LH Vent 8,9 Mtr 1 NONE G) Redundant 
mtrs remain 

BUS ISOLATION 

(MA73C:B) 
@ MCA LOGIC MNA AFT 1 - MNA AMC Bus pwr 
OFF 

1 | ET Door Mtrs: 

C/L Lat Actr 1 Mtr 1 GPC 
Catl 

C/L Lat Actr 2 Mtr 1 GPC 
Cntl 

L Dr Closure Mtr 1 GPC CL 
capability 

L Or Uplock Lat Mtr 1 GPC 

Lat capability 

AC pwr removal capability 
via Limit sw for ET Or Mtrs: 

Cl Lat Actr 1 Mtr 
2Mtr1 

L Or Closure Mtr 1 

Uplock Lat Mtr 1 

EPS SSR-21 
BUS LOSS: MNA R15 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(R121) PS Floodit lost G) Only listen 
@MS AUD CNTL - PS 2] MS ATU, CCU, FD Spkr MS,OS- capability regained 

CCTV Video lost if MNA for MS ATU (ccu 

(L9) . selected for VCU only) 
@/PS AUD PNL config for CCTV Mon 1 Jost 

use 
@) Causes loss 
of redundant 
path for ACCU 

BUS ISOLATION config control 
bits, loss of 

OV102 only OV102 only xmit capability 
(R15:A) MS ATU via CCU, loss of 
cb MNA OS SMU FD spkr 
® AUD MS/OS - op OS ATU 
@ AUD MIDDECK CCU - op 

Allexcept OV102 
(R15:A) 
@ cb MNA AUD MS/OS - 

op 

All Vehicle 
(R15:B) 
co MNA 
@ UHF -op 
®@ GCILC-op 

@CNTL BUS BC 1/2/3 - op 

(R15:0) 
cb MNA TV 
@ AFT BAY CAMR/PAN- 

TILT -op 

@ AFT BAY CAMR HTR - op 
@ AFT BAY PAN-TILT HTR - 

op 
® CONTR UNIT - op   

VW 
a
w
 

Middeck CCU ATU 

Allexcept OV102 

MS ATU 

OS SMU 

All Vehicle 
UHF Splx Pwr Amp 
GCILC MNA pwr 

MNA pwr for Cntl 

BC1,2,3 Buses 

Aft Bay Camr/Pan-Tilt 

Aft Bay Camr Htr 

Aft Bay Camr Pan-Tilt Htr 
Video Cntl Unit MNA pwr       

G) Lost capa- 
bility for xmiting 
to gnd via UHF 

(@) GCILC also 
pwrd via MNC cb 

(s) Buses remain 
powered 

G) MNB pwr may 

be selected via TV 
pwr sw (pni A7) or 
GCILC, if reqd 

    

@MON1-op CCTV Mon 1 

(Continued) (Continued) 

EPS/SR049 «11/07/88 7-122 MAL/ALL/GEN 4 
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EPS SSR-21 (Cont) 
BUS LOSS: MNA R15 

  

  

            
  

  

  

  

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(R15:E) . 
cb MNA | 
@ PS FLOOD - op PS Floodit 
cb MNA D STBD RMS 
@ TV CAMR/PAN-TILT - op 

@ CAMRHTR-op 
@ PAN-TILT HTR-op 

EPS SSR-22 
BUS LOSS: MNA 014&A8 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A8L) 1 | Port RMS: (A8U) G) BU drive 
@ PORT RMS HTR A - OFF 2! ? Port RMS tb- oe . 

e B-AUTO mciy pwr ‘except: Dactb- bp capability remains 

HtrA BRAKES tb - OFF Q) 
RATE MIN tb - OFF All brakes ON 

RATE HOLD tb - OFF and safing 
SOFT STOP tb - gray imtiated 

BUS ISOLATION RATE SCALE tb - gray G) 
\f driver sw 

NONE 3 | ON control for RCS Manf F1 OFF when bus 

  

RJO pwr (F1F,FIL,FYU,F ID) 
  

        

failed, F1 Manf 
Drivers lost 
  

CAUTION 
    
    
  

Do not turn off 
RJDF-1B F1 Manf 
Oriver during 
pre-sieep 
activities 

  

EPS/SR/0SO 08/15/88 7-123 MAL/ALL/GEN 2 
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EPS SSR-23 
BUS LOSS: MNA 014 

    

    

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

On MCC call, . MASTER ALARM Light/ G) 
Place FC3 in standby: Tone -on Salute swat lene 
@ Perform BUS TIE, EPS SSR-1 (F7) of ESS3AB) from 

(R1) 
@ ESS BUS SOURCE FC3 - 

OFF 
@ FC/MN BUS C - OFF 

(tb-OFF) 
®@ Perform LOSS OF 1 FC 

(ORB PKT, PWRDN) 
    

(L1) 
@ RAD CNTLR LOOP 1,2 Freon Loop 1,2 Rad Cntir B 

    

    

    

CW CAB ATM It-on 
SM ALERT Light/Tone - on 
Red Flag visible on MPS 
PRESS meters 
  

(LIGHTS LOST) 
L Console Floodit 
  

(F6) 
HS!I,AMLAVVI,SPI flags 

  

  

    

(two) - AUTO A visible 

(F8) (FSMs) 

@ HSI SEt SOURCE (two) - MLS 1 2 | S66 CABIN IMU {2) 
other than MLS 1 $66 CABIN PPO2 

@ RADAR ALTM - 2 Radar Altm 1 $66 CABIN PRES 
21S88THERMALH20 = (2) 

(06) SMO TIRE PRESS 
© ANNUN BUS SEL ACA 1 - ACA 1MNA pwr - a If ADTA 1, MLS 1, -Z STAR 

TRKR pwrd: 

(014:C) ‘BCE STRG 1 ADTA’ (3.8) 
@ cb MNA CRYO O02 HTR 3 | Cryo O2 Tk1 Htr Current ‘BCESTRG IMLS’ — (3) 
TK1SNSR 1-op Snsr 1 ‘BCE STRG 1 STKR’ 

If on PCS 1: O2:N2 Cntl Sys 1: (L2) 
© Perform RECONFIG O2/N2 Sys 1 Flow Xders 4 | CAB VENT ISOL tb - bp 

TO ALT PCS SYS, ECLS 5 | N2Sply Viv 1 Cnt! 4 VENT tb- bp 
SSR-3 5 | N2Reg inlet Viv 1 Cntl 5 | N2SYS 1SPLY tbh-bp 

6 {| O2XovrViv1OP capability | 5 REG INLET tb - bp 
O2/N2 Cntl Viv 1 man Cntl 

  

  

PPO2 SnsrA 

Cabin Press Snsr 
Emer dP/dT B/U comp 

Following loss of 2nd FC: 
(R1) 
@ FC/MN BUS C- ON 

(tb-ON) 
@ ESS BUS SOURCE FC3 - 

ON 
@ MN BUS TIE C - OFF 

(tb-OFF) 
(Do not BUS TIE MNC 
to any other bus) 

@ Pre-seat ingress for Av Bay 3 agent discharge 
entry: discharge hand- capability 
held fire ext into AV 
BAY 3 
  

  

BUS ISOLATION 
  

(F6) 
© INST PWR - OFF L Inst pwr (MPS Meters,SPI, 

L HSI, AMI, AVVI) 
  

(06) 
@ STAR TRKR PWR -Z - OFF 

-Z Star Tracker Dr OP 

capability 
-Z Star Tracker 

  

(08) 
@ RADAR ALTM 1 - OFF 
@ MLS 1 - OFF 
    (Continued)     (Cont:nued)     

EPS/SR05S1 01/1189 7-124 

  

(01) 
O2/N2 FLOW SYS 1 ind - 
0 pph 

CAB PRESS ind - 0 psia 

PPO2 SNSR A ind -0 psia 
  

(03) 
MSN TIME ind - blank 
  

(A4) 
EVENT TIME ind - blank 
  

If first AA failure and SAV 

processing accel data: 

“RM FAIL ACC’ (3) 
  

    

loss of FC cooling, 
and inability to 
disconnect from 
Main Bus and 
close reactant vivs. 
FC3 may only be 
used to support 
2 FC ops 

@) H20 Loop 1 
Intchgr flowrate 
and IMU fan AP 
snsrs lost 

G) Current Snsr 2 
remains 

G) After MET 
3:30, tb already bp 

G) Viv holds 
position 

G) Viv fails 
closed 

    

MAL/ALUGEN 5 

 



EPS SSR-23 (Cont) 
BUS LOSS: MNA 014 

  

  

BUS ISOLATION EQUIP/FUNCTION LOST ,CREW INDICATIONS NOTES 

(014:B) , . GQ) 
cb MNA OI SIG CONDR Neha hoe. 4 

- wra 

q : Ono a oo and IMU fan AP 

cb MNA Ol MDM OF snsrslost 
71¢12A-op G) 
7:1 3/4A-op Redundant 

cb MNA OF H20 Pwr source : 
© BYP LOOP 1 SNSR-op 2 ] H20 Byp Loop 1 Snsr (ECLS remains for equip 
cb MNA OI $C11) 
@ TIRE PRESS -op 8 | Tire Press Sig Cond Al,A2 Redundant 

cb MNA measurement 
@ MNC CONTR - op remains. FDA 
@ MSN TIMER FWD - op Fwd Mission Timer Alarm - BFS only; 

@ EVENT TIMER AFT - op Aft Event Timer OPS 3.6 

(014:C) (3) cabin Smoke 

cb MNA Detector remains 
g | © SMOKE DETN LR FLT 9 | LR Fit Dk Smoke Detectors 

DK -op 
@ SMOKE DETN BAY Av Bay 2 Smoke Detector A Cntlr A 
2A3B - op 3A Smoke Detector 8 remains 

@ FIRE SUPPR BAY 3 - op Av Bay 3 agent discharge 
capability 

@ UTIL PWR O19/MO52J - MNA Utility pwr 

op 
@ FLOOD L CNSL - op L Console Floodit 

@ ANNUN FWD ACA 1 - op 

(014:D) 
10 | cb MNA 

@ FREON RAD CNTLR 1,2 

(two) - op 
@ GPS PRE AMPL UC-op 
e LC -op 
@ N2SPLY 1-op 
@ O2/N2 CNTLR 1- 0p 
@ 02 XOVR1-op 

@ N2 REG INLET 1-op 
@ CAB VENT -op Cabin Vent Viv 

e VENT ISOL - op Vent Isol 

(014:6) 

cb MNA 
@ RADAR ALTM 1 -op 

@ MLS 1-op 
@ ADTA1-op ADTA 1 

@ STAR TRKR -Z-op 
@ ACCEL 1-op 4A1 

7 | @ DOU LEFT, AFT (two) - 7 | L ODU MNA pwr 

op 7 | Aft DDU MNA pwr 
@ INST L/ICTR-op 
@ NWS -op NWS 
  

575               
  

EPS/SR/052 01/10/89 7-125 MAU/ALUGEN 5 
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EPS SSR-24 
BUS LOSS: MNA R1A1 

    

    

  

  

  

                
    

  

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE-: 1] MNA pwr to CNTL buses AB1, NONE G) B 
AB2,AB3,CA1,CA2,CA3 “ed uses remain 

1] MNA pwr to ESS2CA, ESS3AB P 

BUS ISOLATION 

NONE 

EPS SSR-25 
BUSLOSS: MNA A6&A14 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

GNC 23 RCS (A6U) 

@ Reprioritize FRCS Manf 

Jets to first priority: 
DES INH al! other jets; 
highest priority first, 
then next highest, etc 

Fwd RCS Jet 1 Htrs 
PL RETEN RDY tb -bp 

RETEN/LAT tb - bp 
  

  

  

BUS ISOLATION 

  

  

NONE 
  

PL Reten Sys A Rel/Lat Mtrs 
  

  

  

            
  

EPS/SR/0S2a_ (0109/89 7-126 MAL/ALUGEN 5 
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EPS SSR-26 
BUS LOSS: MNA ML86B 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML86B:A) ; 1 | H20 Line Htes A: (R12L) G) 
® cb MNBH20 LINE HTR Waste Dump Line Htr A SPLY H20 TKA INLET Htr B 

8-cl Sply Oump Line Htr A tb-bp remains 
Vac Vent Ln Htr A SPLY H2O TKB OUTLET Q) 

tb-bp / Viv holds 

(ML86B:D) position 

cb MNB MMU 1 | MMU Port,Stbd HtrA (R13L) G) 
@ PORT,STBD HTRB MMU GN2 SPLY ISOL VLV Current Snsr 

(two) - cl A tb-bp 2 remains 

(ML86B:F) {ML31C) @) Viv holds pos- 
@ cb MNACRYO O02 HTR 3 | Cryo O2 Tk 3 Htr Current WASTE H20 TK 1 VLV ition. May have to 

TK3 SNSR 1-0p Snsr 1 tb-bp interface EMU 2 
WASTE H20 DUMP ISOL with SCU 1 to 

(f Waste H20 Dump read: 2 | Waste H20: VLV tb - bp provide total H20 
@ Perform WASTE WATER Dump Viv Cntl WASTE H20 DUMP VLV servicing/ recharge 

SYS BACKUP DUMP Noz Htr tb-bp 

(IFM) SPLY H20 TKD OUTLET 

(ML31C) VAC VENT ISOL MNA Cntl tb-bp 

@ VAC VENT ISOL VLV BUS (AW82D) 

SEL -MNB EMU 2 H20 SPLY, WASTE 

(two) tb: CL 
(WCS) WCS SEP FAN 1 Mtr Relay - 
@ FAN SEP-2 (LIGHTS LOST) 

@ HOSE BLOCK - SEP 2 Middeck floodits 1,8 

WMC Floodit 
MO13Q pail It 2 
Airlk Floodlt 1 

BUS ISOLATION TA Flood 2 (SL only) 

(ML868 : A) 

cb MNAH20 2 | Sply H20 TkA Inlet Viv Catl 
@ LINE HTRA-op 2 | Sply H20 TkB,D Outlet Viv 

cb MNA SPLY H20 Cntl 
@ TKAINLET - op 

@ TKB OUTLET - op 

cb MNA WASTE H20 
@ DUMP VLV/NOZ 
HTR-op 

(ML868:8) 
cb MNA WASTE H20 
@ TKI VLV-op 
@ DUMP ISOL - op 
cb MNA SPLY H20 

@ TKD OUTLET - op 
cb MNA VAC 
@ VENT ISOL VLV - op 
cb MNA 
@ WCS CNTLR - op 

@ GALLEY OVEN - op 
mew meee ee a ne ew wee ed 

(Continued)   
Waste H20 Dump Isol Cntl 
Waste H20 TK 1 inlet Viv Cntl 

Galley Oven 

(Continued)             

EPS/SR/053 0109/89 7-126a MAU/ALU/GEN 5 
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EPS SSR-26 (Cont) 
BUS LOSS: MNA ML86B 

    

    

    

  

  

              

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML86B:D) . @ 
cb MNA MMU HtrB 
® PORT,STBDHTRA MMU Port,Stbd Htr A remains 

(two) - op Q@) 
© GN2 SPLY ISOL VLV A - MMU GN2 Sply Isot VIVA Viv holds 

op position 

cb MNA PYRO JETT SYS A 
@ KUANT-op G) Viv holds pos- 
© STBD RMS - op KU-BD Jettison Sys A ition. May have to 
poster reer tte] perme nnn een nee -F interface EMU 2 
(ML86B:€) with SCU 1 to 
cb MNA EMU 220 provide total H20 
@ SPLY -op servicing/ recharge 
© WASTE - op 
cb MNA FLOOD G) Sys B remains 
@ TNL ADAPT 2 - op 

(ML868:F) 

cb MNA FLOODS Middeck Floodlts 1,8 
@ MIDDECK 1/8 - op WMC Floodit, MO13Q pnl 
@ WMC/MO 13Q - op It2 

@ AIRLK 1-op Airlk Floodit 1 

EMU 2 Sply H20 Viv Cntl 

Waste H20 viv Cnt! 
WCS Press Xdcr 

a 

EPS/SRI0S3a 01/09/89 7-126b MALV/ALUGEN 5 
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EPS SSR-30 
BUS LOSS: MNB DAZ. (ncludesall MNB sub-buses and AC2) 

z 
  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC2 SHUTDN, MNB pwr to ESS1BC,ESS3AB MASTER ALARM Light/ © b 4 
EPS SSR-2 (FC SHUTDN FC2 Pumps and pH Snsr Tone-on for are be ewe 
Cue Card) Purge Viv SMALERT LightTone-on | fer'Cable connected 

O2,H2 Flow Xdcrs 
Cell Perf Monitor 

  

© Perform LOSS OF 1 FC 

(ORB PKT, PWRON) 
  

(R1) 
@ PLCAB-MNA 

@ cbAC CONTRAC2 

(three) - cl 
@ INV/AC BUS 2 - OFF 

(tb-OFF) 
@ INV PWR 2 - OFF 

(tb-OFF) 

® cbAC CONTR AC2 
(three) - op 

@ O2,H2 MANF VLV TK1,2 

(four) - OP 

MNB pwr to CABPL 1,2,3 

buses 
AC2 A,B,C Inverters 

  

if only two CRYO TK sets 
or TKs 3 and/or 4 depleted 
(Q < 10%): 

(R1) 
@ 02,H2 TK1,2 HTRSA 

(four) - man ops (refer 
to ECLS SSR-1) 

@ 02,H2 TK1,2 HTRS B 

(four) - OFF 

If three CRYO TK sets and 

TK3 not depleted 
(Q > 10%), perform 

following simo with all of 
the above: 

(R1) 
@ 02,H2 TK3 HTRSA 

(two) - man ops (refer to 
ECLS SSR-1) 

@ O2,H2 TK3 HTRSB 
(two) - OFF 

If four CRYO TK sets and 
Tks 3,4 not depleted 
(Q > 10%), perform 
following simo with all of 
the above: 
(A11) 
@ CRYO TK4 HTRO2Z,H2A 

(two) - man ops (refer to 
ECLS SSR-1) 

@ CRYO TK4 HTR O2,H2B 

(two) - OFF 

Cryo 02(H2) Tk2,3,4 htrs A 
if in Auto 

Cryo O2,H2 Tk2,3,4 Htrs B 

  

(R2) 
@ BLRCNTLR/HTR 1-8 
e 2-A 

Hyd H20 Bir 1 CntlrA 
2Cntir B 

  

Av Bay 1 Agent discharge 
capability 

      (Continued)   (Continued)   
  

EPS/SR/054 11/14/88 7-127 

V
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(F7) 
CRT 2 blanks 
CMW CABIN ATM It-on 
CW MN BUS UNDERVOLT 

It-on 
CW AC VOLT It- on 
CW FC PUMP It-on 
C/W FREON LOOP It- on 

CW RCS JET It-on 
  

(COMM LOST) 
AIlS-BD A/G voice fost 

if Sys 1 selected 
Middeck SMU audio lost 
  

(LIGHTS LOST) 
R Ovhd pni (pais 01,02, 
03,08,09,016,017) 

R Pal (pnis F4,F8,F9, 
R1,R2,R4) ‘ 
Ovhd Instr (pnis 01,02, 

03) 
OS Numeric (pnis A2,A4) 
L Seat/Ctr Cnsi 

Floodits 
R Ovhd Cnsl Floodit 

OS Floodlt 
Middeck Floodits 2,6 

Bunk Floodits 2/4 
PHS Floodit 

Airlock Floodit 3 
PLB Fwd Bikhd Floodit 

Mid Port Floodit 
Fwd Stbd Floodit 
  

(F9) 
AC2 6A. 8,6C AC volts 
ind - <90 

DC VOLTS MNB ind - OSL 
  

(FSM) 
$67 AC VOLTS 2 
$86 APU/HYD W/B 

SMO THRM HYD (8) 
S66 AV BAY FAN 

$66 CABIN PPO2 
S69 FC PUMP 2 
$69 FUEL CELL 
RRCS DL JET 
$67 MAIN BUS V 
1/0 ERROR CRT 2 
$88 THERMAL H20 (2) 

If ADTA 2, MLS 2, 
-Y STAR TRKR pwrd: 

‘BCE STRG 2 ADTA’ (3,8) 
"BCE STRG2 MLS’ (3) 
“BCE STRG 3 STKR' 
  

(L2) 
CAB RELIEF A th - bp 
O2 SYS 2 SPLY tb-CL 
N2 SYS 2 SPLY tb- bp 

2 REG INLET tb - bp 
  

(F6/F8) 
LDG GEAR L, NOSE (two) 
tb-bp 
    (F7) 
FWO EVENT TIME ind - 
blank 

G) Indications do 
not appear until jet 
commanded 

GG) MNB lost 
during sleep period, 
operate: 
O2,H2 TKI HTRS 
(four) - AUTO O2, 

H2 TK2,3,4 HTRS 
(twelve) - OFF 
until morning 

G) viv holds 
position 

G) When gear 
deployed, tb does 
not indicate ON 

  (Continued)   
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

  

  

~~
 
N
N
N
 

  

  

  

  

    

“ fo™ 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) (F8) ) 
APU HTR HS|AMIAVVI Flags / Viv holds 
® GAS GEN/FUEL PUMP APU 1 GG/Fu Pump Htrs B visible position 
1-AAUTO APU/HYD Meters lost 

@ GAS GEN/FUEL PUMP APU 2 GG/Fu Pump Htrs A G@) _e eee . 
2-BAUTO (RI) ‘ TIME {) 

@ LUBE OIL LINE 1- APU 1 Lube Oil Line Htrs 8 FC2 COOL PUMP AP * CRITICAL ¢ 
AAUTO 2 Lube Oil Line Htrs A tb- bp Sccrtcc , 

© LUBE OIL LINE2 - 1 Tk/Fu Line Htr B may youn —_~ 

UNTR ‘aes ene s|HyDMPsmtvcisoiviv _ | freeze N2H4 and APU HTR TK/FU LINE/H20 Htrs B lose APU. 
@ SYS 14- AUTO 1GG Inj H20 Htrs B SYS 2 tb- CL However, SM 
e 1B - OFF 2 Tk/Fu Line HtrA 5 | HYDLGHYDISOL VLV 2 ALERT occurs 

° 2B- AUTO 2 Fu Pump/GG H20 tb-OP above freezing 
e 2A - OFF HtrsA if Sys 1 pwrd: temp 

HYD HTR 

° 8 - OFF Rudder/Speed Brake Htr B fo a Reta CMD 
@ BDY FLPA-AUTO , na oe 
e B - OFF Body Flap HtrB $62 PDI DECOM FAIL 

@ ELEVA- AUTO (07) 
e B - OFF Elev Act Htr8 
© AFT FUS B-AUTO 5 art RRCS He PRESS 8 
° A - OFF Aft Fuselage Htrs A AFTL RRCS TK ISOL 3/4/58 
HYD CIRC ‘ 
© PUMP PWR 1-MNA Circ Pump | MNB pwr th - bp (if vivin CL 
e 2-MNC 2 MNB pwr position) 

(08) 
(Ail) . FWD RCS $-BD PM S-Bd PM Sys 1: 5 | He Press B tb -bp 
@ ANT SW ELEC -2 Xpndr 1 5 | MANEISOL 2 tbeb 
@ XPNODR - 2 PreAmp 1 “5p 

@ PWR AMPL OPER - 2 NSP 1 (R12L) o™ 
@ PWRAMPL STBY - 2 COM SEC 1 SPLY H20 

noe AMP -2 5 | DUMPISOL VLV tb-bp 
° PWR-2 5} TKBINLET tb-bp 

. 5 | TKCOUTLET tb-bp 
(All) Ss} B spy ISOL VLV 

If PSP and INTRG reqd p 
for PL ops: (R13L) 

© S-8D PL PWRSYS - 2 S-BD PL Intrg 1 
° CNTL - PNL PSP 1 Sey eee es SOt 
© Reconfig PSP SW PL Ant capability to P 
@ Perform PL INTRG 2RH, 2LH (ML31C) 

REACQ 5 | WASTE H20 TK1 DRAIN 
VLV tb- bo 

(A1R) Pwr Amp 1 

© S-BD FM PWR -2 PM and FM Ant SW 1 + | SY 20 TRO INLET 
© S-BD FM CNTL- PNL, NSP 1/COM SEC 1 p 

then CMD S-BD FM Sig Proc 1 (01) 

Xmer v AIR TEMP AV BAY 3 ind - 
(C3) 45 degF 

© S-BD PM CNTL-PNL, aaa poh LOOP 2 ind - 
then CMD CAB dP/dT ind - 45 

O2/N2 FLOW SY8 2 ind - ooN 
Opph 

PPO2 SNSR B.C ind -0 

(A4) 
MSN and EVENT TIME 

ind - blank 

yo~N 

(Continued) (Continued) (Continued)       
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

‘ 
< 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(Ly) ‘Hf Site AOS and using $-8D G) 
© HUM SEP B - OFF Hum Sep B PM Xpndr 1 or Auto May be repwrd 

. after AC Pwr Trans- 
° A-ON Elect 1: fer Cable connected 
@ IMU FAN B - OFF IMU Fan B ‘ANTENNA’ (2) 

e A(C)-ON 
@ H20 PUMP LOOP 1-A 1 | H20 Loop 1 Pump B If NSP 1 selected: 3/ Antenna 
@ CAB FAN B - OFF Cabin Fan B “BCE STRG 1 NSP’ miscompare causes 

e A-ON FSM 
© AV BAY 1 FAN B - OFF AV Bay 1 FanB if Hum Sep B ON: 
e A-ON 566 CABIN (2) ©) av Bay 3 Fan 
e NA- AV Bay 2 FanA i 
e 2FA B- on ay < ran If Cabin Fan B ON: sree Temp 

@ AV BAY 3 FANA,B 1 | AV Bay 3 Sig Condr, Xdcrs ow ov BAY/CAB AIR Co) 
(two) - ON 9] (ECLSSC4) . Go) 

‘S66 CABIN FAN’ Single mtr 
e FREON PUMP LOOP Freon Loop 1 Pump B time. pre failure 

- . away from EVA to 
@ RAD CNTLR LOOP 1,2 Freon Loop 1,2 Rad Cntir A Tee CABIN roe stow MPM or from 

(two) - AUTO B RMS jettison 
e NB) ON (fread) PRI FES Sec Cntlr HfFreon Loop 1 PumpB oO 

: One failure 
e ree HTRNOZL- Top Evap L Noz HtrB ‘S88 FREON FLOW 1 away from loss of 

@ TOP EVAP HTRNOZR- Top Evap LRNoz HtrA ‘S8BTHERMALFRN' (2) | jettison capability 
B AUTO If H20 Loop 1 Pump B G2) @ TOP EVAP HTR DUCT - Top Evap Ouct R Fwd, Aft oN. \2/ Manf status 

: au ically 

iti Load Evap enabled: mee S88 eo eis 1 declared closed. 
, . Fail-offs will occur 

@ HILOAD DUCT HTR - Hi Load Duct Inbd,Outbd when commanded 
A(C) Noz Htrs B (01) 

(2) H20 PUMP OUT PRESS 
LOOP 1 ind - 20-25 psi 

© FLASH EVAP FDLN HTR FES H20 Fdin A Htrs 2 (all) psia 
ASPLY -1 During Rad Opy/Sto ops: 

(L4:P) ran CNTL tbs (four) 
k tbs (four 

®@ cb AC3 PALG SNSR 1 - ci Prox Snsr Electronics Box 2 indicate single mtr 

(A8L) Port RMS: ops 
@ PORT RMS HTRB - OFF B/U Pwr (A8L) 
e A-AUTO | 10 MPM Mtr 2 PORT RMS: 

Mid MRL Mr 2 DPYISTO tb bp wd tb - bp 
i oe U edge itg Reten Hatches tb- bp 

11] Jettison Sys A If Freon sig condr A(B) on 
Deadface Relays pnlO17:C in AC2 

(F6) position: 
‘$88 FREON FLOW 2(1)’ 

e a mte2) - (other MLS 2 ‘$88 THERMAL FRN’ 
aoMts2) ee eee ee eee 

(01) 
(F8) FREON FLOW LOOP 2(1) 
@ RDRALTM- 1 RA2 ind - 443 pph 

(06) CCTV video TV Annun Its 
oteAca: MNA ACA 1 MNB pwr lost if MNB selected 

- for VCU 
e 2/3 - MNC ACA 2/3 MNB pwr CCTV Mon 2 lost (VTR 

(07) input lost) 

@ AFTRRCS MANF RCS Manf R5 RJD pwr (R2) 

| (SOL. 5 Cl (tb-Cl) __ | -(BSR,R59). If APUs active and using 
® For attitude control, BLR CNTLRVHTR 1A or 2B: 

perform LOSS OF 

VERNIERS (ORB OPS, 

RCS) 

CW APU TEMP It -on 
after ~ 2 min 
  

      (Continued)   (Continued)     (Continued)   
  

EPS/SR'056 08 15/88 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

z 
  

  

  

ACTIONS EQUIP/FUNCTION Lost CREW INDICATIONS NOTES 

For RCS loss, refer to RCS manf F2 RJD pwr tf OMS Gmbi cmd abs 
OMS/RCS Slide Rule (F2F,F2R,F2U,F2D) value > 2 deg and Sec G) viv holds 

Only reconfig following | 14 | F.L.RRCS He Pr Isol Aman OP Oa ecw i position 
viv for leak isolation: capability ; ' (3) 

(07) 15 | F,R RCS He Pr isol 8 GPC Cntl, LOMS GMBL (3.B) Do not 
@ AFTLRCS He PRESS A 
@ RRCSHePRESSA,B | 5 

(08) 
@ FWD RCS He PRESS A,B 

man CL capability 
Fwd RCS Manf Iso 2 Cnti 

  

if first AA failure and SAW 

Processing Accel data: 

  

  

(015:C) 
@ cbMNBCRYO O02 HTR 16 

TK2 SNSR 2 - op 

Cryo O2 Tk2 Htr Current 
Snsr 2 

‘RM FAIL ACC’ (3) 

If first RGA failure and 
rates sensed: 
‘RM FAIL RGA’ (3) 
  

  

Star Trkr Dr -Z OP/CL time 
and -Y CL time incr from 

8 to 16 sec 
  

L,R ADP deploy times 
incr from 15 to 30 sec 
  

    

APU H20 QTY 1-0% 
HYD QTY 2 = 0% 
  

  

(017:C) 
@ SIG CONDR FREON A- 17 | Freon Sig Condr A AC2 pwr 

AC3 (ECLS SC 1A) 
@ SIG CONDR FREON B - 18 | Freon Sig Condr B AC2 pwr 

AC3 (ECLS SC 1B) 

(C2) 
@ RCRTSEL -3 DEU/CRT 2 

@ GPCCRT O2 EXEC 

DPS UTILITY) (G2,G8,S2) 
MMU 17 ASSIGN MMU 2 

@ GNC -ITEM 1 EXEC 
@ SM-ITEM 3 EXEC 
@ PL-ITEM 5 EXEC 
  

(CDR's SEAT) 

@ SEAT PWR - AC3 CDR Seat Adj via AC2 pwr 
  

(PLT’s SEAT) 
@ SEAT PWR - AC3 PLT Seat Adj via AC2 pwr 
  

(A6U) 
@ ANNUN BUS SEL - MNC ACA 4/5 MNB pwr 
  

(A14) 
RCS/OMS HTR 
@ FWD RCS - AAUTO 
@ L POD (two) - A AUTO, 19 

B OFF 
@ RPOD (two) - A OFF, 20 

B AUTO 
@ OMS CRSFD LINES -A 19 
AUTO, B OFF 

Fwd RCS Htrs B 

L Pod B Htrs (partial) 

R Pod A Htrs (all) 

OMS Crsfd Ln Htrs 8 

  

(ML868:A) 
@ cb MNAH20 LINE HTR 

A-cl 

(ML86B:D) 
ch MNA MMU 19 
@ PORTHTRA-cl 
® STBDHTRA-cl 

(ML86B:F) 
cb MNB CRYO 02 
@ HTR TK3 SNSR 2 - op 16 

° TK4 SNSR 1- op 21 

      (Continued) 

H20 Line Htrs B: 
Waste Dump Line Htr 

Sply Dump Line Htr 

Vac Vent Line Htr 

Cryo O2: 
Tk3 Htr Current Snsr 2 

Tk4 Htr Current Snsr 1 

      (Continued)     

reconfig forreg 
switch or CNT 
procedures 

Man CL and 
GPC cnti remain. 
Viv holds position 

G5) man OP 
capability remains. 
Viv holds position 

Current Snsr 1 
remains 

G2) Freon Loop 1 
P/L Hx Flow Rate, 
Freon Loop 2 ICH 
Flow Rate, and 
Accum Qty snsrs lost 

Freon Loop 2 
P/L Hx Flow Rate, 
Freon Loop 1 !CH 
Flow Rate, and 
Accum Qty snsrs lost 

Htr Aremains 

Htr 8B remains 

Qi) Current Snsr 2 
remains 

  

EPS/SR/0S7 08/15/88 7-130 MAUALUGEN 2 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

2. 
    

  

    

  

  

  

      

  

  

  

  

  

  

  

  

      

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Ifon PCS 2: O2/N2 Cnt! Sys 2: G) 
Perform RECONFIGTO | 5] 02 Sply VivCntl / Viv holds 
ALT PCS SYS, ECLS SSR-3 | 5 | N2Sply Viv2 Cnt! position 

5 N2 Reg Inlet Viv 2 Cntl 
O2/N2 Cntl Viv 2 Man Cnt! (2) Viv fails closed 

22 O2 Xovr Viv 2 OP capability 

O2/N2 Sys 2 Flow Xders G3) Prevents 
PPO2 Snsrs B.C simultaneous open- 

ing of parallel re dPidt Snsr SM (BFS SM 63) paths and possibly 
"For PLBD ops: PLBD: L 00 rupturing burst disk 

@ OPICL Drs in man mode C/L Lat 13-16 Mtr 2 if in AUTO OPICL for 
Stbd Aft Blkhd Mtr 2 PLBDs, sequence (a) smaintains He 

ort Door Mtr 2 termi Isol redundanc Stbd Door Mtr 2 erminates immediately y 

Port, Stbd Fwd Bikhd and msg "(S63) PBD 
Mtrs 2 CONFIG Qs) Man cntl 

Port,Stbd Door Mtr 1 CL wer tnt aa enn remains. Vap Isol 
Limit sws During MAN PLBD OP/CL closes. Pr Isol 

single mtr run time noted | normally closed 
Prior to using L(R) OMS: 23 | LOMS He Pr Isol B and Vap on actuators listed at left 

(08) 23| Isol2 GPC Cntl 
LOMS He PRESS/VAP ISOL | 26 | ROMS He Pr tsol A, 8 man GPC cath 
@ A-GPC Cntl and Vap tsol 1,2 man tlosed Viv fails 
@B-OP A,B Cnti 

R OMS He PRESS/VAP ISOL 
@ A(B)- GPC Lost TM: 
© B(A) -CL GNC SYS SUMM 2 1 

LOMS ENG VLV 2: 

If Supply H2O Dump reqd BENG - ARM/ | 
and DUMP !SOL VLVS 5 | Supply H20 Dump Isol Cnt! On fS assume viv 
failed closed: 
@ Perform SUPPLY WATER 
DUMP USING FES, ECLS Lose Auto 
SSR-9 Temp Cntl via Catlr 

1 and Cabin Temp, 

if Cab Temp Cntr 1 active: Cabin Temp Cntir 1, Hx 8 Cabin Hx Aur Out 

(LY) 6 Viv Mtr 1 ° ” ison Cabin te In 
@ CAB TEMP CNTLR - OFF | Temp snsrs. Hx Byp 

wet rrr tts 1 iiieineeineieiaedn Viv holds position. 
(MD44F) May be repwrd after 
@ Remove pin from PRI AC Pwr Transfer 

Actuator BYP viv Cable connected 

linkage, connect linkage 
to SEC Actuator 

(L1) 
@ CAB TEMP CNTLR - 2 

if EMU(s) in battery charge 
mode: 
(AW18H) 

@ PWR/BATT CHGR EMU EMU 1,2 Pwr/Batt Char MNB 
1(2) BUS SEL - MNA pwr 

® Reprioritize LR Manf Aft RCS L.R Jet 1 Htrs 

1,3 Jets to first priority: Fwd RCS Jet 3 Htrs 
DES INH twice all other 

jets; highest priority first, 
then next highest, etc 

if CCTV reqd: 

(A7U) 
@ TV PWR CONTR UNIT - Video Cntl Unit MNB pwr 

MNA 

For SSME Hyd Repress: 
(R4) 5 | MPS/TVC Hyd Sys 2 Isoi Cntl 
@ HYD MPS/TVCISOL 

VLV SYS 1,3 (two) - OP, 
wait 10 sec, then CL 

(Continued) (Continued)             

EPS/SR/058 42/15/88 7-131 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

  

      

ACTION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

GNC XXXXX 
MNVR YYYYY. Sys B Pri Cntlr,       

Sel LOMS PRI GMBL 
@ ITEM 28 EXEC 

L OMS Sec TVC 

  

(ML31C) 
@ VAC VENT ISOL VLV BUS 
SEC-MNA 

Vac Vent Isol MNB Cntl 

  

(wCS) 
@ FANSEP -1 
@ HOSE BLOCK - SEP 1 

WCS Sep/Fan 2 

WCS Sep Fan 2 Mtr Relay 

  

\f reqd during entry 29 
(< 120 K ft): 
(L1) 
@ NH3 CNTLR A(B) - 

PRIGPC 

NH3 Sys B Sec Crntir Man 

capability 

  

@ Perform AC POWER 
TRANSFER CABLE, EPS 
$SR-200 
  

  

BUS ISOLATION 
  

(L1) 
© H20 PUMP LOOP | - OFF 
  

(C2) 
© CRT 2 PWR - OFF 
    

(C3) 
@ MSTR MADS PWR - OFF All MADS equipment 
  

(F8) 
@ INST PWR - OFF R Inst Pwr (APU/HYD Meters, 

RHSLAMLAVVI) 
  

(06) 
© STAR TRKR PWR -Y - OFF -Y Star Tracker 
  

{08) 
@ RADAR ALTM 2 - OFF 
° MLS 2 - OFF 
  

  
(015:A) 
@ RGA 2 - OFF 

(O15:B) 
cb MNB Of SIG CONOR 
@ OF 1/448 -op 
e Of 2/3 A-op 
®@ cb MNB OM 1/2 8 - op 
@ cb MNB Ol MDM OF 1/2 
B-op 

@ cb MNB O1H20 BYP 33 
LOOP 2 SNSR - op 

@ cb MNA CONTR - op 
© MSN TIMER AFT - op 
@ EVENT TIMER FWD - op 

(O15:C) 
cb MNB 

@ SMOKE DETN BAY 18/ 
3A-o9 

@ FIRE SUPPR BAY 1-op 
@ UTIL PWR F1/MO013Q - 

op 
@ FLOOD R CNSL - op 
e LCTR-op 
@ ANNUN FWD ACA 1 - op 
@ ANNUN FWD ACA 

2/3 -op 
@ ANNUN AFT ACA 

4/5 -op   (Continued) 

H20 Byp Loop 2 Snsr (ECLS 
$C12) 

Aft Mission Timer 
Fwd Event Timer 

Av Bay 1 Smoke Det B, Av 
Bay 3 Smoke Det A 

MNB Utility pwr 

R Console Floodit 
L Seat/Ctr Console Floodit     (Continued)     

auto switchover to 
Sec Cntir remain 

AC2 Bus Isota- 
tion accomplished 
in MNB DA2 Actions 
column prior to 
connecting AC 
Power Transfer 
Cable. For listing of 
AC2 Isolation steps, 
see AC2 BUS LOSS 
SSR-120 Bus Isolation 
column 

G1) If this action 
taken, activate H20 
Pump Loop 2 

G2) Redundant 
pwr source remains 
for equipment 

G3) H20 Loop 2 
ICH Flow Rate snsr 
lost 

Other detn in 
Av Bay remains 

  
  

EPS/SR/059 = 08/15/88 7-132 MAL/ALL/GEN 2 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

« 

  

  

  

BUS ISOLATION ~ EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

Or () vivhotes 
35 | © FREON RAO CNTLR 1- positron 

op 
35 | © FREON RADCNTLR 2 - Gs) Cntlr B remains 

36 
36 

op 
@ PPO2 C CAB dP/dT - op 
@ N2SPLY 2-op 
@ O2/N2 CNTLR - op 

@ 02 XOVR2-o0p 
@ N2 REGINLET 2-op 
@ CAB RELIEF A-op 

(015:€) 
cb MNB 

@ RADAR ALTM 2 - op 

® MLS 2-09 

@ ADTA2-op 
@ STAR TRKR -Y -op 
@ ACCEL 2-009 
@ DDUL-op 

e R-op 
@ INSTR-op 

(O15:F) 
@ MMU 2 - OFF 

Cabin Relief Viv A Cnti 

ADTA2 

AA2 

pm eee eee 

  

37 ASA 4isol 

  

37 
37 

ATVC 3 Isol ME 

4 Isol ME 

  

{R1) 
© PLAFT MNB - OFF 

MNB pwr to AUX PLB Bus 
Aft PL MNB pwr 

  

(R12U) 
@ FC PURGE VLV2-CL 
@ STARTUP HTR 2-ENA 

FC2 Startup Htr Inhibit 
capability 

  

  
(R15:A) 

@ cb MNB AUD MIDDECK 
SPKR -op 

(R15:B) 

@ cb MNB CNTL BUS CA 
1/2/3 -op 

(R15:C) 
cb MNB KU 
@ ELEC-op 
@ ANTHTR-op 

@ CABLE HTR-op 

(R15:D) 
cb MNB 
@ TV FWD BAY CAMR/ 

PAN-TILT - op 
@ TV FWD BAY CAMR 

HTR -op 
@ TV FWD BAY PAN-TILT 

HTR - op 
@ TV CONTR UNIT - op 

@ TV MON 2-op   (Continued) 

QV102 onl 
Middeck SM ATU 

AllLexcept OV102 

Middeck ATU 

MNB pwr for CNTL CA 
1,2,3 Buses 

KU-BD sys (I/F cont Limit, 
RDR) . 

Sig Proc & Dpy Assy 
Deployed Assy Htrs 

Fwd Bay Camr/Pan-Tilt 

Fwd Bay Camr Htr 

Fwd Bay Camr Pan-Tilt Htr 

CCTV Mon 2   (Continued)       

Redundant 
pwr source remains 
for equipment 

@) Six vivs fail to 
non-isolation 
position 

  

EPS/SR/060 08.15/88 7-133 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(R1S:€E) () 
Viv holds 

cb MNB position 
@ OS FLOOD - op 
@ RMS PORT RMS TV 
CAMR/PAN-TILT - op 

@ RMS PORT RMS TV 
CAMR HTR - op 

@ RMS PORT RMS TV PAN - 
TILT HTR- op 

OS Floodit 

Port RMS Camr/Pan-Tilt 

Camr Htr 

Port RMS Camr Pan-Tilt Htr 

  

4{A7U) 
PL BAY FLOOD 
@ FWD BHD - OFF 
@ MID PORT - OFF 
@ FWD STBD - OFF 

PLB Fwd Blkhd Floodit 

Mid Port Floodit 
Fwd Stbd Floodit 

  

(MA73C:A,B) 
MCA LOGIC MNB 

@ FWD 2 - OFF 
@ AFT 2 -OFF 

@ MID 1,2,3,4 (four) - OFF 

MNB FMC2 Bus pwr 
AMC2 Bus pwr 

MMC1,MMC2,MMC3, 
MMC4 Bus pwr 

  

(ML86B:A) 
cb MNB 
@ H20 LINE HTR B-op 
@ SUPPLY H20 TKB 

INLET - op 
@ SUPPLY H20 TKC 
OUTLET - op 

@ SUPPLY H20 DUMP 
ISOL - op 

@ SUPPLY H20 B SPLY 
ISOL VLV - op 

(ML86B:B) 
cb MNB 
@ VAC VENT NOZ HTR - op 
@ WASTE H20 TK1 

DRAIN - op 
@ SUPPLY H20 TKD 
INLET - op 

@ VAC VENT ISOL 
VLV -op 

@ WCS CNTLR - op 
@ GALLEY H20 HTR - op 

(ML86B:D) 
cb MNB MMU 
@ PORT, STBD HTR B - op 

@ GN2 SPLY ISOL VLV 

(ML86B:F) 
cb MNB FLOODS 
@ MIDDECK 2/6 - op 
@ BUNK 2/4-op 

@ PHS-op 
@ AIRLK 3-op 

Sply H20 TKB Inlet Viv Catl 

Sply H2O TKC Outlet Viv Cntl 

Sply H20 B Sply ISOL Viv Cnt 

Waste H20 Vac Vent Noz Htr 

Waste Tk1 Drain Viv Cnti 

Sply H2O TKD Inlet Viv Cntl 

Galley H20 Htrs 

MMU Port Stbd Htr B 
GN2 Sply Isol VivB 

Middeck Floods 2,6 
Bunk Floodits 2/4 

PHS Floodit 
Airlk Flood 3 

      (Continued) 
  

EPS/SR/061 08/16/88 

39 

40 

41 

MNB pwr to CNTLAB 1,2,3 
and CNTLBC 1,2,3 
  

Port, Stbd Rad Mtrs 2 Dpy 

capability 
  

Fwd RCS Jet 2 Htrs 
  

LOMS ENG Press Viv Cod 2, 

Cntl Viv 1,2 Coil 2 
    OMS Qty Gauging for all 

L OMS single engine burns 

(Continued)       

Htr Aremains 

No redundancy 

Mtr 2 Sto 
capability remains 

Redundant 
coils remain 

YMCC for 
Oms Qtys 

  

  
  

7-134 
  

MAUALUGEN 2 

mo 
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EPS SSR-30 (Cont) 
BUS LOSS: MNB DA2 

« 

  

  

46 

43 
43 

49 

50 

5 —_ 

  

  

  

  

  

  

-Z Star Trkr De Sys 1 OP/CL 
capability 
  

PL Reten Sys 8 Rel/Lat Mtrs 
KU ANT Sto/Dpy Mtr 2 
  

MPS: 

LEngCntlr Cha 
Ctr Eng Cntir ChB 
L Eng He intercon Outlet 
Viv 

LEngHe IsolA 
Pneu He Isol 2 

Prpit F/D Inbd LO2 Viv 
Prplt F/D Outbd LH2 Viv 

Manf Repress LH2 Viv 1,2 
  

ET Door Mtrs: 

CA Lat Actr 1 Mtr 2 

L Dr Uplock Lat Mtr 2 

R Or Closure Mtr 2 

Uplock Lat Mtr 2 
  

KU-B8D I/F & Cont Unit ROR 

Sig Proc & deployed Assy 
  

        

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

5 | LG Hyd Sys 2 Isol Cnt! G) 
42 | APU 1 Cntir Pwr Sply B oocition holds 
43 1 Fuel Tk Viv8 
44 2 Cntlr Pwe Sply A G2) 

: 2 Fuel Tk VIVA (a2) Pwr supply A 
remains 

45 | Freon Loop 2 Cntir A Rad Byp ; 
Viv Mtr Man Catl 43) vi tots ' 

. jan 
46 | L.R ADP Dpy Mtrs 2 viv remains 
47 HtrCntlr 2 Ga) 

RH Vents 1,2,4,6,7,8,9 Pwr supply 8 
Mtrs2 remains 

LH Vents 1,2,3,4,5,7,8,9 
Mtrs 2 

Cntlrs A, B Rad 
Tacan2 Byp Viv Mtrs Auto 

Cntl.and Cntr B 
NLG B/U Rel and Ext Sys 2 Rad Byp Viv Mtr 
LMG, RMG B/U Rel Sys 2 Man Cntl remain 

48 | No WOW Relay K11 Ge) 

Mtr 1 remains 
-Y Star Trkr Dr OP and Sys 2 

CL capability Mtr Cntir 4 

remains 

Brake/Skid 
Cntl Box B enabled 
before WOW 

9) viv fails 
d close 

Redundant 
mtrs remain 

G:) Loss of KU-BD 
pwr causes loss of 
ability to lock 
Gimbals. GIMBALS 
CAN BE LOCKED 
[FM may be reqd w/ 
EVA to position 
antenna Gimbals. 
If antenna cannot 
be secured, 
antenna jettison 
reqd 

    

FPSSROG2 08/16/88 7-135 

  

MAU/ALL/GEN 2 
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EPS SSR-31 
BUS LOSS: MNB FPC2 (includes MNB FLC2, MNB FMC2, AC2) 

e 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

          
  

  

  

  

  

  

        

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

® Perform FC2 SHUTDN, MASTER ALARM Light/ G) 
EPS SSR-2 FC SHUTDN 2 | FC2 Pumps and pH Snsr one - on eos aenn . rary a 7a CRT 2 blanks ' Time ! (Cue Card), then: = * | CRITICAL }* 

F7 henna ne ‘ (R1) AC2 DA,OB, BC Inverters FC2 - CW FC PUMP It- 0 must be shut © cb AC CONTR AC2 CW ACVOLT It.on down within 9 min 
(three) - cl CW FREON LOOP It- on to avoid potentially 

@ INV/AC BUS 2 - OFF CW AV BAYICAB AIR hazardous 
(tb-OFF) SMALERT Light/Tone-on | condition 

@ INV PWR 2 - OFF 5) May b 
‘tb-OFF ay be 

e ce AC CONTR AC2 AC2 ©A,8,8C AC voits repwrd after AC 
<90 Pwr Transfer Cable (three) - op 

connected 

© Perform LOSS OF 1 FC Sree Wwe Colca lost if G) (ORB PKT, PWRDN) Sys 1 selected AV Bay 3 Fan 
—— AP Air Out Temp 

(R2) (LIGHTS LOST) Snsrs lost 
@ BLRCNTLR/HTR 1-8 2 | Hyd H20 Bir 1 CrtirA Right Ovhd pn (pnis 01, e 2-A 2 CntlrB 02,03,08,09,016,017) G@) When qear 

2 RSVR 2 Qty Snsr Right pal (pnis F4,F8,F9, deployed, tb will 
R1R2,R4) not indicate DN 

(L1) on Instr (pnis 01,02, 
4: oO ¢ HUMIDITY SEP OFF Humidity Sep 8 Orbit ta Numericits G) man CLand 

© CAB FAN B - OFF Cabin FanB (nis A2,A4) ao eee cat nolds 
e A-ON (FSMs) position © IMU FAN B - OFF IMU Fan B S67 AC VOLTS 2 
e A(C)-ON $86 APU/HYD W/B G) 
@ H20 PUMP LOOP 1-A 2 | H2O Loop 1 PumpB $86 5M OTHRMHYD (B) capability OF ain 

- ins. NEON Av Bay 1 Fan8 569 FC PUMP 2 Viv holds position 
® AV BAY 2 FAN A- OFF Av Bay 2FanA 388 OR NAL ERN (2) @ 
° B-ON $88 1/0 ERROR CRT 2 Do not © AVBAY 3 FANA,B 2 | Av Bay 3 Sig Condr, Xders 566 CABIN (2) | reconfig for reg 

(two) - ON 3 | (cts sca) S66 CABIN FAN switch or CNT 
© FREON PUMP LOOP 1-A Freon Loop 1 Pump B S66 CABIN IMU procedures 
(L4:P) (F6/F8) Viv holds 
© cbAC3 ALG SNSR 1 - Prox Snsr Electronics Box 2 4 | LOG GEARL, NOSE tb-bp | position 

cl 

a ©) For RCS loss, refer to APU H20 QTY 1 ind -0% Freon Loop 1 
OMSIRCS Slide Rule HYD QTY 2 ind -0% Freon Loon sic Reconfig following viv 5 | Fwd RCS He Press Isol Aman Flow Rateand 
for leak isolation only: OP capability (RI) Accum Qty Snsrs 

(08) 6 | Fwd RCS He Press Isol B man FC2 COOL PUMP AP th- bp | jose 
© FWD RCS He PRESS A,B CL and full GPC Cnt! 

8 | Fwd RCS Manf sol 2 Cnt! (08) 
RCS Manf F2 RJD pwr 6 | FWD RCS He PRESS B Freon Loop 2 
(F2F,F2R,F2U,F2D) tb-bp P/L Hx Flow Rate, 

‘ 8 | FWD RCS MANE ISOL 2 Freon Loop 1 ICH 017:0) tb- bp Flow Rate and (O17: Accum Qty Snsrs 
@ SIG CONDR FREON A- 9 | Freon Sig Condr A AC2 pwr lost 

AG3 (ECLS $C1A) (01) 
© SIG CONDR FREON B - 10 | Freon Sig Condr B AC2 pwr AIR TEMP AV BAY 3 ind - @) 

AC3 (ECLS SC 18) 45 degF FSM caused 
AIR TEMP CAB HX OUT by antenna 

(WCS) ind - 45 degF miscompare 
@ FANSEP - 1 WCS Fan/Sep 2 FREON FLOW LOOP 2 ind- 
@ HOSE BLOCK -SEP 1 578 pph 

(All) (A4) 
© S-BD PM ANT SW ELEC - S-Bd PM Sys 1: MSN and EVENT TIME 

2 Xpndr 1 ind - blank 
® S-BD PM XPNDR-2 Pre-Amp 1 —— 
@ S-BD PM PWRAMPL Pwr Amp 1 L,R ADP deploy times incr 

OPER -2 PM, FM Ant Sw 1 from 15 to 30 sec 

° s1By 2 PAR AMPL 11] Ifsite AOS and using S-BD 

© S-BD PM PRE AMPL - 2 Xpndr or Ant Elec 1: 
© NSP PWR -2 NSP 1/COMSEC 1 ANTENNA (2) 

(Continued) (Continued) (Continued) 

( EPS/SR/064 09/30/88 7-136 MAL/ALL/GEN 3 
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EPS SSR-31 (Cont) 
BUS LOSS: MNB FPC2 

a 
  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(AIL) -Y,-Z Star Trkr Drs OP/CL ‘®) 
If simo loss of MNA & time incr from 8 to 16 sec Lost Auto 

: Temp Cati via MNB: 
Cntlr 1 and Cabin @ NSP ENCRYPTION if Sys 1 pwrd: Temp, Cabin Hx 

MODE - SEL ‘S62 BCE BYP PSP1' Air Out Temp and 
@ NSP ENCRYPTION SEL - Loss of PL TLM and CMD 

BYP 

If PSP and INTRG reqd for 
PL ops: 

@ S-BD PL PWR SYS - 2 

@ $-BD PL PWR -PNL, 
then CMD 

® Reconfig PSP 
@ Perform PLINTRG 
REACQ 

$-BD PL Intrg 1 
PSP 1 
Sw PL Ant capability to 2RH, 
2LH 

  

if PDI FOA Enabled: 
$62 PDI DECOM FAIL’ 
  

If NSP 1 selected: 
“BCE STRG 1 NSP’ 
  

  

(A1R) 
@ $-8D FM PWR - 2 
@ S-8D FM CNTL~PNL, 

then CMD 

$-BD FM Sig Proc 1, Xmtr 1 

If Freon Loop 1 Pump B 

ON: 

‘$88 FREON FLOW 1° 

‘$88 THERMAL FRN’ (2) 
  

  

(C3) 
@ S-B0 PM CNTL - PNL, 

then CMD 
  

(C2) 
© RCRTSEL-3 
® GPC/CRT 02 EXEC 

DEU/CRT 2 

If Freon Sig Condr A(B) 
(017:C) in AC2 position: 
"$88 FREON FLOW 2(1)' 
‘$88 THERMAL FRN’ 

(01) 
FREON FLOW LOOP 
2(1) ind - 578 pph 
  

  

(CDR‘s SEAT) 
@ COR SEAT PWR BUS 
SEL - AC3 (dn) 

COR Seat Adj via AC2 pwr 

  

(PLT's SEAT) 
@ PLT SEAT PWR BUS 

SEL- AC3 (dn) 
PLT Seat Adj via AC2 pwr 

If H20 Loop 1 Pump B ON: 
CW H20 LOOP It 

‘$88 H20 PUMP P 1° 

‘$88 THERMALH20' (2) 

(01) 
H20 PUMP OUT PRESS 

LOOP 1 ind - 20-25 psia 
  

  

(A14) 
@ RCS/OMS HTR FWD RCS - 

A AUTO ' 
Fwd RCS Htrs 8 

If APUs active and using 
H20 Bir Crntlr 28(3A): 
CMW APU TEMP It after 
~2min 
  

  

OPS UTILITY | (G2,G8,S2) 

MMU ASSIGN 
@ GNC - ITEM 1 EXEC 
@ SM -ITEM 3 EXEC 
@ PL-ITEM 5 EXEC 

MMU 2 

During Rad Dpy/Sto ops: 
(R131) 
RAD LAT CNTL tbs (two) 
indicate single mtr ops 
  

  

If Cab Temp Cntir 1 active: 
(L1) 
@ CAB TEMP CNTLR - OFF 

(MO44F) 
@ Remove pin from PRI 

Actuator and 8YP viv 
linkage 

@ Connect linkage to SEC 
Actuator 

Cabin Temp Cntlr 1 and Hx 
Byp viv Mtr 4 

  

(tt) 
@ CAB TEMP CNTLR - 2 
  

if EMU(s) in battery charge 
mode: 
(AW18H) 
@ PWR/BATT CHGR EMU 

1(2) BUS SEL- MNA 
EMU 1,2 Pwr/Batt Chgr MNB 
pwr 

    Pre-seat ingress for Entry: 
© Discharge handheld fire 

ext into AV BAY 1 

(Continued)     Av Bay 1 agent discharge 
capability 

(Continued)     (Continued)   

HO Loop Cabin 
Hx In Temp snsrs 
Hx Byp Viv holds 
position 

  

EPS/SR/065 =: 1109/88 7-137 MAL/ALUGEN 4 
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EPS SSR-31 (Cont) 
BUS LOSS: MNB FPC2 

  

  

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

            
    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform AC POWER @ 
TRANSFER CABLE, EPS May be 
$SR-200 repwrd after AC 

Pwr Transfer Cable 
connected 

BUS ISOLATION @) AC2 Bus 
isolation 

(L1) accomplished in 
@ H20 PUMP LOOP - OFF MNB FPC2 Actions 

e 2-ON Column prior to 
connecting AC 

(C2) Pwr Transfer 

@ CRT 2 PWR - OFF Cable. For listing 
of AC2 Isolation 

(015:F) steps, refer to AC2 
® MMU 2-OFF BUS LOSS SSR-120 

(BUS ISOLATION 

(A7L) MADS Redr column) 
@ MADS RCOR PWR - OFF Ali MADS and ACIP data 

Buses remain 

(MA73C:A) pwrd 

@ MCALOGIC MNB FWD MNB FMC2 Bus pwr 

2- OFF Gs) Brakes/Skid 
nt! Box B enabled 

(O15:¢) before WOW 
@ cb MNB FIRE SUPPR 14 | MNB Pwr to CNTL Buses AB1, 

BAY 1-a 4B2,A83,8C1,8C2,8C3 
p Redundant 

NLG B/U Rel and Ext Sys 2 mtrs remain 
LMG,RMG B/U Rel Sys 2 

15 | No WOW Relay K11 @ Single mtr 

time. One failure 
«Y Star Trke Or Sys 2 OP/CL away from EVA to 
capability stow MPM or from 

-Z Star Trke De Sys 1 OP/CL RMS jettison 

capability 

L,R ADP Opy Mtrs 2 
' HtrCntir 2 

RH Vents 1,2 Mtrs 2 

LH Vents 1,2 Mtrs 2 

MPS LEng Catir Cha 
Ctr Eng Crtir Ch B 

16 | ET Door Mtrs: 
CAL Lat Actr 1 Mtr 2 

L Dr Uplock Lat Mtr 2 
R Dr Closure Mtr 2 

Uplock Lat Mtr 2 

2 | Tacan2 

17 | Port RMS: 
2 MPM Mtr 2 

2 Fwd MRL Mtr 1 

2] Mid MRL Mtr 2 
2] 0&C B/U edge Itg 

EPS/SR0E7 08/12/88 7-138 MAL/ALL/GEN 2 
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EPS SSR-32 
BUS LOSS: MNB MPC2 (includes MNB MMC1, MNB MMC2, MNB MMC3, MNB MMC4) 

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform MNA BUS TIE, FC2 Purge Viv (L2) G) 3 
EPS SSR-2 BUS TIE (Cue O2,H2 Flow Xders 02 SYS 2 SPLY tb- CL d uses are tied 
a ue to: 
Card) SS AV Snsrs Loss of FC2 Purge ® Monitor, record A amps {LIGHTS LOST) Capability-As Feo between FC2 and tied PLB Fwd Bikhd Floodit ~ibses perform. 
FC Mid Port Floodit ance, tied FC wil 

Fwd Stbd Floodit pick up load, 
(R1) MNB pwr to CABPL1,2,3 slowing FC2 
@ PLCAB-MNA Buses {A8L) degradation. if 

PORT RMS: degradation   
  

(A8L) 
© PORT RMS HTRB - 

OFF 
© PORT RMS HTRA - 
AUTO 

Port RMS: 
B/U pwr 

MPM Mtr 2 
Fwd MRL Mtr 1 

Mid MRL Mtr 2 
HtrB 

DPY/STO tb - bp 
R-F-L FWD tb - bp 

RETEN LAT tb- bp 

  

  

(L1) 
@ TOP EVAP HTR DUCT -A 

\f Hi Load Evap enabled 
@ HtLOAD DUCT HTR- 

A(C) 

Top Evap Duct Fwd, Aft 

HtrsB 

HI Load Duct Inbd, Outbd 
HtrsB 

(R13L) 
During Rad Dpy ops: 
RAD CNTL tbs (two) 
indicate single mtr ops 
  

  

(L2) 
@ FLASH EVAP FOLN HTR 
ASPLY -1 

FES H20 Fdin A Mid 2 Htr 2 

  

(A12) 
@ HYD HTR AFT FUS B - 
AUTO 

@ HYD HTR AFT FUS A - 
OFF 

Aft Fuselage Hyd Htrs A 

if in ROR/Comm Track, will 

break track 
(A1U) 

SIG STRENGTH - 0 

SM 210 ANTENNA 

SIG STR -0 
Erratic antenna motion 
  

  

(MA73C:C,D) 
@ cb MCA PWR AC2 36 

MID 2-op 
®@ cb MCA PWR AC2 36 

MID 4-op 

Stbd Rad Lat 1-6 Mtr 2 
Limit sw 

Port Rad Lat 1-6 Mtr 2 

Limit sw 
  

For PLBD ops: 

®@ OP/CL Drs in man mode 
      PLBD: 

C/L Lat 13-16 Mtr 2 

Stbd Aft Blkhd Lat Mtr 2 

  
SM (BFS SM 63) 
PL BAY DOORS       

If in AUTO OPICL for 
PLBDs, sequence 
terminates immediately 
and msg ‘(S63) PBD 
CONFIG’ 

During MAN PLBD OP/CL 
single mtr run time noted 
on actuators listed at left 

  

  

  

  

  

(R15:C) Port Door Mtr 2 

cb MNB KU Port,Stbd Fwd Bikhd Lat 

@ ELEC-op Mtr 2 
@ ANTHTR-op Stbd Door Mtr 2 

@ CABLE HTR - op Port,Stbd Door Mtr 1 CL 
cb MNC KU Limit sw 
@ SIG PROC - op 

BUS ISOLATION 

(R12U) 
@ FC PURGE VLV2-CL 

@ STARTUP HTR2-ENA FC2 Startup Htr Inhibit 

Capability 
  

(A7U) 

PL BAY FLOOD 
@ FWD BHD - OFF 

@ MID PORT - OFF 
@ FWD STBD - OFF 

PLB Fwd Bikhd Floodit 
Mid Port Floodit 
Fwd Stbd Floodit 

  

(A7L) 
@ MADS PCM - OFF MADS PCCMU 
    (MA73C:A,B) @ MCA LOGIC MNB MID 

(four) - OFF     MNB MMC1,2,3,4 Bus pwr 

(Continued)       

projection does 
not allow 
nominal EOM, 
Fuel Cell will be 
shut down. 
/MCC 

and 
Loss of FC2 SSAV 
nsrs. Change in 
AAmps > 12 
amps indicates 
possible cell 
crossover 
problem. The 
AAmops shift due 
to loss of FC2 
purge capability 
is indicated by 
change in 
AAmps between 
pre- and post- 
purge readings. 
MCC will aid 
in this 
determination 

GQ) Viv holds 
position 

G) Pwrs PL 

Timing Buffer and 
VTR 

) single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 

G) Deployed 
assy can still be 
stowed 

G) if AC2 cbs not 
opened, Lat Mtrs 2 
of actuators for 
Port and Stbd Rad 
Lat 1-6 continues 
to run until Sys B 
Lat Cntl sw placed 
to OFF. Other 
equip pwrd by 
AC2 MMC2 and 
AC2 MMC4 lost 
because of MNB 
MMC2 and MNB 
MMCC4 loss 

  

  

EPS/SR068 =: 1215/88 7-139 MAUALL/GEN 4 
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EPS SSR-32 (Cont) 
BUS LOSS: MNB MPC2 

  
  

  

  

  

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

7 | Freon Loop2 Cntlr A Rad Byp 
Viv Mtr Man Cotl @) Viv holds 

2 | Atm Press Cntl O2 Sys 2 Sply position 

Viv Conti 

8 | Port.Stbd Rad Mtrs 2 Opy G) Catirs, A,B Rad 

capability Byp Viv Mtrs Auto 

LH Vent 3.4.5.7 Mtrs 2 Cnti and Cotlir B Rad 

re Byp Viv Mtr Man RH Vent 4,6,7 Mtrs 2 Cntl remain 

9 | MNB pwr to ESS1BC, ESS3AB 
AUX PLB BUS Pwr Mtr 2 stow 

capability remains 

10 | KU ANT Sto/Dpy Mtr 2 Sto 

and Opy Limit sw G) 
11 | Ku-Bd Sys Deployed Assy foes remain 

including Htr Ckts (Rdr & pwr 

Comm) 
12 | Redundant Ku-Bd Xmit (0) With an 

Enable inoperative limit sw, 

13 | Redundant Ku-B8d Boom mtr will continue to 

    

EPSR/069 08/12/88 

Stow Enable lt Excitation 

Signal 
  

      

run until ODPYSTO 
sw placed to GND 
Position 

@) Loss of KU-8D 
pwr causes loss of 
ability to lock 
Gimbals. GIMBALS 
CAN BE LOCKED IFM 
may be reqd w/EVA 
to position antenna 
Gimbals. If antenna 
cannot be secured, 
antenna jettison 
reqd 

@) MNC MMC2 
pwr for KU-BD Xmit 
Enable signal 
remains 

G3) sane MMC4 
pwr remains to 
supply pwr to Boom 
stow. Enable tI 
signal for stow mtrs 

  
  

7-140 MAL/ALL/GEN 2 
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10 

EPS SSR-33 
BUS LOSS: MNB APC2_ 

  

  

  

  

  

  

  

  

  

  

  

  

      

  

  

  

    
     

  

   
   

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For RCS loss, refer to 1 | Aft LR RCS He Pr Isol A man MASTER ALARM Light/ G) 
OMSARCS Slide Rule OP capability Tone -on Man Ct and 

Recontig following viv 3 | Aft R RCS He Pr Isol B GPC full GPC enti hold 
for leak isolation only: Cntl and man CL capability If OMS GMBL cmd abs position: VNOlds 

(07) value > 2 deg and Sec 
@ AFT R RCS He PRESS A,B TVC selected: GQ) a 
e LRCS He PRESSA CMW OMS TVC It-on Indications 

‘LOMSGMBL’ —(3,8)_ | dO. not appear 
(07) until jet 

@ AFT R RCS MANFISOL (F7) commanded 
5 - CL (tb-CL) CW RCS JET It- on G) 

were eee eee eee eed Pee ee eee eed Man OP 

@ For attitude control, (FSM) capability remains. 
perform LOSS OF RCS Manf R5 RJD pwr RRCS D,LJET Viv holds position 
VERNIERS (ORB OPS, (RSR,RSD) 

RCS) G) Do not 
reconfig for reg 

(A12) switch or (CNT 

APU HTR TK/FU LINE/H20 APU 1 Fu Pump/GG H20 procedures 

® SYS 1A- AUTO Htrs B 

e 2B - AUTO APU 1 GG In} H20 Htrs B G) Manf status 
APU 2 Fu Pump/GG H20 not automatically 
Htrs A declared closed. 

HYD HTR RUD SPD Rudder/Speed Brake Htr B Fail-offs will occur 
@ BK A- AUTO 6 | APU2 Fu TK VIVACL when commanded 
@ B-OFF capability via APU 2 Auto G) 

Shutdn Signal In event of 
APU 2 auto 

Prior to using L(R) OMS: shutdn, viv ; 
(08) remains OP until 
LOMS He PRESS/VAP ISOL | 8 | Left OMS He Pr Isol B and pwr removed by 
© A-GPC Vap Isot 2 GPC Cnt ou tone VEY 
@B-OP Left OMS Bi Prop 2 Pos Ind 

R OMS He PRESS/VAP ISOL Snsr G) a 
@ A(B) - GPC 11 | Right OMS He Pr isol A,B man Maintains He 
@ B(A)-CL Cntl and Vap Isol 1,2 Isol redundancy 

man A,B Cntl @) 
Man cntl 

(A14) remains. Vap Isol 
RCS/OMS HTR closes. Pr Isol 
@ R POD (two) - A OFF, 12 | Right Pod A Htrs normally closed 
BAUTO 

@ LPOD (two)-AAUTO, | 13 | Left Pod B Htrs (partial) ost TM: 

OMS | GNC Ys suMiM 2 | @ OMS CRSFD LINES - 13 | OMS Crsfd Ln B Htrs GNC SYS SUMM 2 
A AUTO, B OFF LOMS ENG VLV 2: 

assume VLV 2 
| status same as 

GNC XXXXX VLV 1 
MNVRYYYYY 

Sel LOMS PRI TVC: L OMS Sec TVC Prevents 
@ GMBL L PRI - ITEM 28 simultaneous 

EXEC opening of 
parallel reg paths 
and possibly 
rupturing burst 
disk 

BUS ISOLATION 

(Ri) G) coc ntl ; 

© PL AFT MNB - OFF Aft PL MNB pwr remains: Viv fail 

14 | ASA 4Isol (2) 
ATVC 4 Isol ME 8 Htrs remain           G3) AHtrs remain 

Six vivs fail 
to non-isolation 
position     

EPS/SR/070 =06/07/88 7-141 MAL/ALL/GEN 1 
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EPS SSR-34 
BUS LOSS: MNB APCS (Includes MNB APC2, MNB ALC2, MN8 AMC2) 

    

    

  

  

  

  

  

    

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) MASTER ALARM 
APU HTR Light/Tone - on G) indications 
@ GAS GEN/FUEL PUMP 1- APU 1 GG/Fu Pump Htrs 8 do not appear 

A AUTO (R4) until jet 
@ GAS GEN/FUEL PUMP 2 - APU 2 GG/Fu Pump Htrs A HYD MPS/TVC ISOL VLV commanded 

B AUTO SYS 2tb-CL 
© LUBE OILLINE 1-A APU 1 Lube Oil Line Htrs B HYD LG tSOL VLV 2 GQ) 
AUTO tb-OP i Time | @ LUBE OIL LINE 2-8 APU 2 Lube Oil Line Htrs A *! CRITICAL !* 
AUTO (07) naihnemneiaas ! 

APU HTR TK/FU LINE/H20 APU 1 Tk/Fu Line HtrB AFT R RCS He PRESS B If not 
@ SYS 1A-AUTO APU 1 Fu Pump/GG H20 tb-bp done within 

Htrs B AFT L.R RCS TK ISOL 3/4/58 | 20 min, may 
© SYS 1B - OFF APU GG Inj H20 Htrs 8 th - bp (if vivin CL freeze N2H4 and 
®  28-AUTO 2 Tk/Fu Line Htr A position) jose ae SM 
° 2A - OFF APU 2 Fu Pump/GG H20 ALERT occurs 

Htrs A (fSMs) above freezin HYDHTR $86 APU/HYD W/B temp 9 
@ BDY FLP A-AUTO SMO THRM HYD (B) 

e B- OFF Body Flap Htr B G) 
. \f APUs active and using Viv holds 

¢ ELEV ‘ a Elev Act HtrB BLR CNTLR/HTR 1A or 28: | position 
@ RUD SPD BK A- AUTO Rudder/Speed Brake Htr 8 CW APU TEMP It - on @) 
e B- OFF after ~ 2.min Man OP capa- 

bility remains. Viv 
pyoare in CirePump 1MNB pwr tf OMS GMBL cmd abs holds position 
; 2 -MNC > MNB ae valve > 2 deg and Sec 

p TVC selected: G) Manf stat 
CW OMS TVC It-on an status 

(L1) . , not automatically 

©@ FLASH EVAP CNTLR PRI FES Sec Catir LOMSGMBL’ (3.8) declared closed. 
A(B) - ON (if reqd) if fi - all-OTTs wi 

irst RGA failure and occur when 
@ TOP EVAP HTRNOZL - Top Evap L Noz HtrB rates sensed: commanded 

A AUTO 
@ TOP EVAP HTR NOZR- 

B AUTO 
@ TOP EVAP HTROUCT-A 

if Hi Load Evap enabled 

@ HILOAD DUCT HTR- 
A(C) 

Top Evap R Noz HtrA 

Top Evap Duct LR Htrs B 
Hi Load Duct Noz Htr B 

"RM FAIL RGA’ (3) 
  

(F7) 
CW RCS JET It-on 
  

  

{L2) 
©@ FLASH EVAP FDLN HTR 
ASPLY -1 

  

FES H20 Fdin A Htrs 2 
(all except Mid 2) 

(FSM) 
RRCS D,L JET 
  

    

    

(R2) 
@ BLRCNTLR/HTR 1-B Hyd H20 Bir 1 CntirA 

® 2-A 2 Cntir 8 

(07) 
@ AFTRRCS MANF ISOL § - RCS Manf R5 RJD pwr 

CL (tb-CL), 

© For attitude control, 
perform LOSS OF 
VERNIERS (ORB OPS, 

RCS) 

(R5R,R5D) 

  

For RCS loss, refer to 
OMS/RCS Slide Rule 

  

Aft L RCS He Pr Isol A man OP 
capability 

Aft R RCS He Pr Isol Aman OP 
capability 

Aft R RCS He Pr Isol B GPC 
Cntl and man Cl capability 

    GNC 23 RCS 

© Reprioritize L.R Manf 
1 Jets to first priority: 
DES INH twice all other 
jets; highest priority 
first, then next highest, 
etc 

      (Continued) 

Aft RCS L,R Jets 1 Htrs       
G) Man CL and 
GPC cntl remains 
Viv holds position 

  

EPS/SR/071 (07/21/88 
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EPS SSR-34 (Cont) 
BUS LOSS: MNB APC5 

  

  

  

Prior to using L(R) OMS: 
| (08) 

9 | LOMS He PRESS/VAP ISOL | 10 | Left OMS He Pr Isol 8 and 
11], @ A-GPC Vap Isol 2 GPC Cntl 

@B-OP 12 | Right OMS He Pr Isol A,B man 
13 | ROMS He PRESS/VAP ISOL Cntt and Vap Isol 1,2 man 

@ A(B)-GPC op 
@ B(A)-CL 
  

For SSME Hyd Repress: 

(R4) 
® HYD MPS/TVCISOL VLV | 3 | MPS/TVC Hyd Sys 2 Isol Cntl 

SYS 1,3(two) - OP, wart 
10 sec, then CL 
  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

          

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A14) G) 
RCS/OMS HTR / Viv holds 
® RPOD (two) - A OFF, 7 | RPod A Htrs (all) position 

B AUTO @ 
@ L POD (two) - AAUTO, 8 | L Pod 8 Htrs (partial) B Htrs remain 

8 OFF 
© CRSFD LINES -A AUTO, 8 | OMS Crsfd Ln Htrs 8 AHtrs remain 

B OFF 

(@) Maintains He 
Isol redundancy 

Man cntl 
remains. Vap Isol 
closes. Primary 
tsol normally 
closed 

(1) Ost TM: 

GNC SYS SUMM 2 

COMS ENG VLV 2: 
Assume VLV 2 
status same 
as Viv 1 

@) GPC cntl 
remains. Vlv fails 
closed 

G3) Prevents 

simultaneous 
opening of 
parallel reg 
paths and possibly 
rupturing 
burst disk 

Sys 8 Pri Cntr, 
auto switchover to 
Sec Catlr remain 

Gs) Six vivs fail to 
nonisolation 
position 

Redundant 
coils remain 

(7) “MCC for 
OMS Qtys 

Pwr Sply A 
remains 

Viv A remains 

Pwr Sply B 
remains 

Gy) Viv B remains 

  

        

GNC XXXXX 
MNVRYYYYY 

Sel L OMS PRI TVC: LOMS Sec TVC 
@ GMBL t PRI-ITEM 28 

EXEC 

if reqd during entry 14 | NH3 Sys B Sec Catir man ON 
(<120K ft): capability 

(L1) 
@ NH3 CNTER A(B) - 

PRC/GPC 

BUS ISOLATION 

(R1) 
@ PL AFT MNB - OFF Aft PL MNB pwr 

(R4) 
@ MPS ENG CNTLHTRL- L Eng Cotlr Htr 

OFF 

(O15:A) 

@ RGA 2 - OFF RGA 2 

15] ASA 4 Isol 
ATVC 3 Main Eng Isol 

4 Main Eng Isoi 

(MA73C:8) 
@ MCA LOGIC MNB AFT MNB AMC 2 Bus pwr 

2 - OFF LHRH Vents 8,9 Mtrs 2 

16 | LOMS Eng Press Viv Coil 2, 
Catl Viv 1,2 Coil 2 

17 | OMS Qty Gaging for all 
LOMS Single engine burns 

3 | LG Hyd Sys 2 tsol Cntt 

18] APU 1 Cntir Pwr Sply B 
19 Fu Tk Viv6 
20 2 Catir Pwr Sply A 
21 FuTk VIVA 

595 

(Continued) 
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EPS SSR-34 (Cont) 
BUS LOSS: MNB APC5 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

    

22 

23 

24 
25 
26 

27 

MPS: 

L Eng He Intercon Outlet 
Viv 

LEng He lsolA 
Pneu He Isol 2 
Prplt F/D Inbd LO2 Viv 
Prpit F/0 Outbd LH2 Viv 

Manf Repress LH2 Viv 1,2 
  

ET Door Mtrs: 
CA Lat Actr 1 Mtr 2 GPC 

Cntl 
L Dr Uplock Lat Mtr 2 GPC 

Lat capability 

R Dr Uplock Lat Mtr 2 GPC 

Lat capability 
R Dr Closure Mtr 2. GPC CL 

capability 
Rae ee ee ae ee ee eee 

AC pwr removal capability 

via Limit sw for ET Or Mtrs: 
C/L Lat Actr 1 Mtr 2 

L Dr Uplock Lat Mtr 2 
R Or Uplock Lat Mtr 2 

Closure Mtr 2 
  

      

2) Viv fails closed 

G3) Viv fails closed. 
Redundant viv 
remains 

Viv holds 
position. LO2 Manf 
will not be inerted 
during entry 
(MM304) 

Gs) viv holds 
position. LH2 Manf 
will not be inerted 
during entry 
(MM304) 

Viv fails closed. 
LH2 Manf will not 
be pressurized with 
He during entry 
(MM304) 

@) Redundant 
mtrs remain 
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EPS SSR-35 
BUS LOSS: MNB FLC2 

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For RCS loss, refer to Fwd RCS He Press Isol Aman MASTER ALARM Gq 
OMSIRCS Slide Rule OP capability Light/Tone - on 7 enn CL and 
Reconfig following viv Fwd RCS He Press Isol 8 man ursrecn 

. , remains. Viv holds 
for leak isolation only: CL and GPC Catt (F7) position 

(08) CW RCS JET It- on 
© FWD RCS He PRESS A,B GQ) a 

(COMM LOST) Indications do 

(AiL) AllS-BD A/G voice lost not appear until jet 
S-BD PM S-Bd PM Sys 1: if Sys 1 selected commanded 
@ ANTSWELEC-2 Xpnder 1 G) 
@ XPNOR-2 PreAmp 1 (FSM) / Do not 
@ PWRAMBPL OPER -2 Pwr Amp 1 F RCS D(F,R,U) JET reconfig for reg 

®@ PWRAMPLSTBY - 2 FM, PM Auto sw 1 switch or CNT 
@ PREAMP -2 If site AOS and using procedures 

@ NSP PWR-2 NSP 1 S-BD PM Xpndr 1 or ANT 

wee ene ee ---4{ of ------------------- ELEC 1: , G) man OP capa- 
(f PSP and INTRG reqd ANTENNA (2) { bility remains. Viv 
for PL ops: ' , holds position 

If sys 1 pwrd: © S-BD PL PWR SYS - 2 $-BD PL Intrg 1 sy ' G) 
© S-8D PL CNTL- PNL, PSP 1 $62 BCE BYP PSP1 FSM caused 

then CMD Sw PL Ant capability to LossofPLTLM and CMD | by antenna RM 
@ Reconfig PSP 2RH, 2LH 
@ Perform PL intrg Reacq 
  

(C3) 
® S-BD PM CNTL - PNL, 

then CMD 

If POI FDA enabled: 

‘$62 PDI DECOM FAIL’ 
  

If NSP 1 selected, 
"BCE STRG 1 NSP‘ 
  

  

(A1R) 
@ S-BD FM PWR -2 
@ S-BD FM CNTL -PNL, 

then CMD 

S-BD FM Sig Proc 1, Xmtr 1 

(F6/F8) 
LOG GEAR L,NOSE tb - bp 
  

  

(A14) 
@ RCS/OMS HTR FWD RCS 

JET (five) - AAUTO 
FWD RCS HTRS B 

(08) 
FWD RCS He PRESS B 
tb-bp 
  

  

Override F2 Manf status 
toCL: 

@ RCS FWD - {TEM 1 EXEC 
@ MANF VLVS 2 OVRD - 

ITEM 41 EXEC 

RCS Manf F2 RJD pwr 
(F2F,F2R,F2U,F2D) 

  

Pre-seat ingress: 
® Discharge handheld fire 

ext into AV BAY 1 

Av Bay 1 agent discharge 
capability 

  

  

BUS ISOLATION 
  

(015:C) 
@ cb MNB FIRE SUPPR 

BAY 1-op L,R ADP Htr Cotlr 2 
No WOW Relay K11 

            

G) When gear 
deployed, tb will 
not indicate DN 

G) Manf status 
not automatically 
declared closed. 
Jet fail-offs may 
occur 

HtrCntlr 1 
remains 

(9 )erakerskid 
Cntl Box B 
enabled before 
WONG 
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EPS SSR-36 
BUS LOSS: MNB ALC2 

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) 1 | MASTER ALARM Light/ G) Indicati 
APUHTR Tone -on donot aicazions 
© GAS GEN/FUEL PUMP 1 - APU 1 GG/Fu Pump Htrs B untiljet 

A AUTO (Ra) commanded 
© GAS GEN/FUEL PUMP 2 - 2 GG/Fu Pump Htrs A 3} HYD LG ISOL VLV 2 th- OP 

8 AUTO 3| HYD MPS/TVCISOL VLV @) 
@ LUBE OIL LINE 1-A 1 Lube Oil Line Htrs 8 SYS 2tb-CL rot oom . 
AUTO “1 CRITICA ie 

@ LUBE OIL LINE 2-8 2 Lube Oil Line Htrs A (07) VSRITIGA Lia 
AUTO 4| AFT RRCS He PRESS B if not done within 

APU HTR TK/FU LINE/H20 tb- bp 20 min, may 
@ SYS 1A- AUTO AFT LR RCS TK ISOL 3/4/5 B | freeze N2H4 and 
° 1B - OFF APU 1 Tk/Fu Line Htr B tb - bp (if vivin CL lose APU. 
e 28 -AUTO position aewever. SM 

° 2A - OFF 2 Tk/Fu Line HtrA occurs 
HYD HTR ven r If APUs active and using above freezing 

@ BOY FLPA- AUTO Body Flap Htr B BLRCNTLR/HTR 1A or 2B: | ‘MP 
e B-OFF CAV APU TEMP It-on 

@ ELEVA-AUTO Elev Act Htr 8 after ~2 min Gy holds 
e 8 - OFF (F7) position 

HYD CIRC PUMP 
@ PWR1-MNA Circ Pump 1 MNB pwr CW RCS JET It- on G) ran CLand 
e 2-MNC 2 MNB pwr (FSM full GPC Cntl 

) remains. Viv holds 
(Lt) RRCS D.L JET position 

@ FLASH EVAP CNTLR PRI 

A(B) - ON (if reqd) 
TOP EVAP HTR 
@ NOZL-AAUTO 
e R-BAUTO 

@ DUCT-A 

If Hi Load Evap enabled: 
@ HI LOAD DUCT HTR - 

A(C) 

FES Sec Crtlr 

Top Evap L Noz HtrB 

RNozHtrA 

Duct L.R Htrs B 

HI Load Duct Noz Htr 8 

  

  

(L2) 
@ FLASH EVAP FOLNHTRA FES H20 Fdln A Htrs 2 

SPLY -1 (all except Mid 2) 

(R2) 
@ BLRCNTLR/HTR1-8B Hyd H20 Bir 1CntlrA 
e 2-A 2 Conti 8B 
  

For RCS loss, refer to 
OMS/RCS Slide Rule 

Recontig following viv 
for leak isolation only: 

(07) 
@ AFT R RCS He PRESS A,B 

e LRCS He PRESS A 

Aft LR RCS He Pr isol Aman 
OP capability 

Aft R RCS He Pr Isol 8 GPC 
Cntl and man CL capability 

  

(07) 
@ AFTRRCS MANFISOL 5 - 

CL (tb-CL) 
RCS Manf R5 RJD pwr 
(RSR,RSD) 

  

For attitude control: 
®@ Perform LOSS OF 

VERNIERS (ORB OPS, 

RCS) 
  

® Reprioritize L.R Manf 1 
Jets to first priority: 
DES INH twice all other 
jets; highest priority 
first, then next highest, 
etc 

Aft LR RCS Jet 1 Htrs 

    (A14) 
@ RCS/OMS HTR CRSFD 

LINES - AAUTO, B OFF 

(Continued)     OMS Crsfd Ln B Htrs (partial) 

(Continued)   

  

    
G) In A position, 

Sys 3 HYD H20 
Blr and Tk Htrs still 
operative, but 
GN2 SOV opens 
and cannot be 
closed. 8 position 
must be selected 
for entry 

) Do not 
reconfig for reg 
switch o¢ (‘CNT 
procedures 

@) Man OP capa- 
bility remains. Viv 
holds position 

Manf status 
not automatically 
declared closed. 
Fail-offs will 
occur when 
commanded 
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EPS SSR-36 (Cont) 
BUS LOSS: MNB ALC2 

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

Prior to using L OMS: G) 
(08) / Viv holds 
L OMS He PRESS/VAP ISOL | 10 | LOMS He Pr Isol B GPC Catl position 
@ A-GPC G) 
e B-OP To maintain 

He Isol . 
For SSME Hyd Repress: redundancy 

(R4) 
@ HYD MPS/TVCISOLVLV | 3 | MPS/TVC Hyd Sys 2 Isol Cntl Man enti 

SYS 1,3 (two) - OP remains 
wait 10 sec, then CL a 

If reqd during entry 17 | NH3 Sys B Sec Cntlr man ON ous" for 
(<120k ft): capability y 

oN (2) @ NH3 CNTLR A(B) - Viv fails 
PRIGPC closed. Redun- 

dant viv remains 

G3) Viv fails BUS ISOLATION closed 

10 | LOMS Eng Pr Viv Coil 2 and Viv holds 
Crtl Viv 1,2 Coils 2 position. LO2 

Manf will not be 
, inerted during 11 | OMS Qty gauging for all iner 

LOMS single engine burns entry (MM304) 

12 | APU 1 Fu Tk VivB Gs) Viv holds 
12 2FuTk VivA position LH2 

3 | TVC Hyd Sys 2 Isol Crtl Manf wit not be 
inerte: uring 3 | LG Hyd Sys 2 Isol Crt! entry (MM304) 

MPS: 

13} LEng He Intrcon Outlet Viv Viv fails 
12] LEngHelsolA closed. LH2 Manf 
12 Pneu He Isol 2 will not be 
14] Prpit F/D Iinbd LO2 Viv pressurized with 
1S Outbd LH2 Viv He during entry 
16| Manf Repress LH2 Viv 1,2 (MM 304) 

  
  

        
@) Sys B Pri Crtlr, 
auto switchover to 
Sec Cntlr remain 
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EPS SSR-37 
BUS LOSS: MNB FMC2 
  

  

  

  

  

  

  

  

  

  

        

        
  

  

  

  

  

  

            

  

  

  

ACTIONS EQUIP/FUNCTION LOST: CREW INDICATIONS NOTES 

(1) _ MASTER ALARM Light/ Ov hold 
@ H20 PUMP LOOP 1-A H20 Loop 1 Pump B Tone -on ‘tion (F7) position 

SM ALERT Light/Tone - on GQ) 
GNC 23 RCS (FSM) Redundant mtr 

Override F2 Manf status Fwd RCS Manf Isot 2 Cntl RM DLMA MANE remains 
to OP 

@ RCS FWD ITEM 1 EXEC (08) G) Htr Cntr 1 
@ MANF VLVS 2 OVRD FWD RCS MANFISOL 2 remains 

ITEM 41 EXEC tb-bp 

if H2O PUMP LOOP 1,8 

ON: 
BUS ISOLATION 

so CW H20 LOOP It -on 
(MA73C:A) $88 H20 PUMP P 1° 

@ MCA LOGIC MNB FWD MNB FMC2 Bus pwr ‘$88 THERMAL H20" (2) 

2 - OFF LR Vents 1,2 Mtrs 2 (01) 
ADP Deploy Mtrs 2 » H2O PUMP OUT PRESS 

Deploy Disc 2 LOOP 1 ind - 20-25 psia 

Htr Catir 2 
-Y Star Trkr Dr Sys 2 OP/CL Le tore ePioy time incr 
capability rom 15 to 30 sec 

-Z Sta Dr Sys 1 OP/CL STAR TRKR DRS POS -Y,-Z 

capability OPICL time incr from 8 to 
16 sec 

EPS SSR-38 
BUS LOSS: MNB MMC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE 

BUS ISOLATION 

(MA73C: A) 

@ MCA LOGIC MNB MID 
1-OFF MNB MMC1 Bus pwr 

LH Vent 5 Mtr 2 

EPS SSR-39 
BUS LOSS: MNB MMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(MA73C:C) G) If AC2 cb not @ cb MCA PWRAC2 3 Stbd Rad Lat 1-6 Mtr 2 

  

MiD 2-op Limit sw 

Stbd Rad Mtr 2 Opy 
capability 

For PLBD ops: PLBD: 

®@ OP/CL Drs in man mode C/L Lat 13-16 Mtr 2 
MANUAL PLBD Stbd Aft Blkhd Lat Mtr 2 
CLOSING (DEORBIT 
PREP) 

Port Door Mtr 2 
Stod Door Mtr 1 CL Limit 

sw 

  

  

BUS ISOLATION 
  

(MA73C:A) 
@ MCA LOGIC MNB MID 

2 - OFF MNB MMC2 Bus pwr 

SM (BFS SM 63) 
PL BAY DOORS       

If tn AUTO OPICL for 

PLBDs, sequence 
terminates immediately 

and msg ‘(S63) PBD 
CONFIG’ 

During MAN PLBD OP/CL, 

single mtr run time 
noted on actuators 
listed at left 

  

opened, Lat Mtr 2 
of Stbd Lat 1-6 
Actuator continues 
to run until Sys B Lat 
Control sw placed 
to OFF. Other equip 
pwrd by AC2 MMC2 
lost because (VINB 

Lo ~---~~--~~.-4 MMC2 lost 

@) Mtr 2 stow 
capability remains 

  

(At) 
PORT RMS: 
RETEN LAT tb-bp 
R-F-L FWD tb - bp 

G) Single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 

  

    Port RMS: 
MPM Mtr 2 

Fwd MRL Mtr 1 
      LH Vent 3 Mtr 2   (R13L) 

During RAD Dpy ops: 

RAD CNTL STBD tb 
indicates single mtr ops     

  

EPS/SRiO77 = 12/15/88 7-148 MAU/ALL/GEN 4 

  

  

  

 



601 

EPS SSR-40 
BUS LOSS: MNB MMC3 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

NONE 
  

  

BUS ISOLATION 
  

  
(MA73C:8) 
@ MCA LOGIC MNB MID 

3 - OFF     MNB MMC3 Bus pwr 

RH Vent 4,7 Mtr 2     

NONE 

    

EPS SSR-41 
BUS LOSS: MNB MMC4 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(MA73C:D) 

@ ch MCA PWR AC2 36 
MIO 4-op 

Port Rad Lat 1-6 Mtr 2 
Limit sw 

Port Rad Mtr 2 Dpy capability 
  

For PLBD ops: 

@ OP/CL Drs in man mode 
MANUAL PLBD CLOSING 

(DEORBIT PREP) 

PLBD: 

Port,Stbd Fwd Bikhd Lat 
Mtrs 2 

Stbd Door Mtr 2 
Port Door Mtr 1 CL Limit sw 

  

  

BUS ISOLATION 
  

(MA73C:B) 
@ MCA LOGIC MNB MID 

4- OFF 
MNB MMC4 Bus pwr 

  

5M (brs SM 63) PL BAY 
DOORS       

\f in AUTO OPICL for 
PLBDs, sequence termin- 

ates immediately and 
msg (S63) PBD CONFIG’ 

During MAN PLBD OPLCL, 
single mtr run time noted 
on actuators listed at left 

  

  

(R13L) 

During Rad Opy ops, RAD 

CNTL PORT tb indicates 
single mtr ops 
  

  

  
LH Vents 4,7 Mtr 2 

RH Vent 6 Mtr 2 
  

Port RMS: 

Mid MRL Mtr 2 
  

  
KU ANT Sto/Dpy Mtr 2 Sto 
and Dpy Limit sw 

Redundant KU-Band Xmit 
Enable 

Redundant Boom Stow 
Enable Il Excitation Signal 

G) If AC2 cb not 
opened, Lat Mtr 2 
of Port Lat 1-6 
Actuator continues 
to run until Sys B Lat 
Catl sw placed to 
OFF. Other equip 
pwrd by AC2 MMC4 
lost because MNB 
MMC4 lost 

Q) Mtr 2 stow 
capability remains 

G) With 
inoperative limit sw, 

mtr will continue to 
run until DPY/STO 
sw is placed in GND 
position 

G) Redundant 
pwr (MNC) enables 
KU-Band xmit 

Gs) MNB MMC4 
pwr remains to 
supply pwr to Boom 
Stow Enable Il signal 
for stow mtrs 

@) Single mtr time 

  

EPS SSR-42 
BUS LOSS: MNB AMC2 
  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE MNB AMC2 Bus pwr NONE G) 
LH,RH Vents 8,9 Mtrs 2 Redundant 

mtrs remain 
  

BUS ISOLATION 
  

(MA73C;B) 
® MCA LOGIC MNB AFT 
2-OFF 

ET Door Mtrs: 

CAL Lat Actr 1 Mtr 2 GPC 
Cntt 

L Dr Uptock Lat Mtr 2 GPC 

Lat capability 
R Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Closure Mtr 2 GPC CL 

capability 
        AC pwr removal capability 

via Limit sw for ET Dr Mtrs: 

CAL Lat Actr 1 Mtr 2 
L Or Uplock Lat Mtr 2 

R Dr Uplock Lat Mtr 2 
Closure Mtr 2         

EPS/SR/078 =: 12/15/88 7-149 MAL/ALUGEN 4 
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EPS SSR-43 
BUS LOSS: MNB R15 

  

CREW INDICATIONS 
  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST NOTES 

(A7U) CCTV Video and TV Annun @ 
If CCTV reqd: Its lost if MNB selected MNA and MNC 

@ TV PWRCONTR UNIT - Video Cnt! Unit MNB pwr for VCU pwr sources remain 
MNA CCTV Mon 2 lost 

(R15:C) OS Floodit lost ©) .os OF KU-BD 
@ cb MNC KU SIG PROC - sm) ability to lock 

op : PKU (2 Gimbal!s. GIMBALS 
BCE BYP KU’ (2) CAN BE LOCKED 

IFM may be reqd w/ 

BUS ISOLATION (A2) EVA to position 
Meters: antenna Gimbals. If 

(R15:A) OV102 only X-PNTR will display ‘OFF’ | antenna cannot be 

¢ cb MNB AUD MIDDECK Middeck SMU ATU flag secured, antenna 
SPKR-op Allexcept OV102 Digitat - display will jettison reqd 

Middeck ATU blank 

wee ee ee ee 

(R15:B) 
@ cb MNB CNTL BUS 1 
CA1/23 - op 

(R15:C) 

cb MNB KU 

@ ELEC-op 2 

@ ANTHTR -op 

@ CABLE HTR-op 

(R15:D) 

cb MN8 TV A FWD BAY 
@ CAMR/PAN - TILT - op 

@ CAMR/HTR - op 
@ PAN-TILT HTR-op 

cb MNB TV 
@ CONTR UNIT - op 

@MON2-op — 

(R15:E) 
® cb MNB OS FLOOD - op 
cb MNB PORT RMS TV 
@ CAMR/PAN-TILT - op 
@ CAMR HTR - op 
@ PAN-TILT HTR - op   

MNB Pwr for CNTL CA1,2,3 

Buses 

KU-Bd Sys I/F Cont Unit, ROR 
Sig Proc, Deployed Assy & 
Deployed Assy Htrs (Rdr & 
Comm) 

Fwd Bay Camr Pan-Tilt 

Fwd Bay Camr Htr 

Fwd Bay Came Pan-Tilt Htr 

CCTV Mon 2 

OS Floodit 

Port RMS: 
Camr/Pan-Tilt 

Camr Htr 
Came Pan-Tilt Htr 

  

          
  

EPS SSR-44 
BUS LOSS: MNB 015&A8 

  

  

    
  

  

  

    
    
  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A8L) NONE G) 
© PORT RMS HTRB - Port RMS: if Driver sw OFF S/U pwr OFF when bus 

p failed, F2 Manf 
@ PORT RMS HTRA- Htr B Drivers lost 

AUTO . 

CAUTION 

BUS ISOLATION Do not turn 
off RIDF-14 

(C3) F2 Manf 
@ MSTR MADS PWR - OFF Ali MADS equipment 
  

      

EPS/SR/079— «08/12/88 

RJDF 1A Drivers ON Catl 

(ets F2F,F2R,F2U.F20) 
          

during pre- 
sleep activities 

  

  
  

7-150 MAL/ALL/GEN 2 
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EPS SSR-45 
BUS LOSS: MNB 015 

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

On MCC call, . MASTER ALARM G) 
Place FCT in standby: Light/Tone - on fluro ene 

° ska BuS TIE, EPS (F7) of ESS18C) rom 

(R1) CW CAB ATM It and tnability to 
@ ESS BUS SOURCE SM ALERT Light/Tone disconnect from 

FC1 - OFF Fwd EVENT TIME ind blank | Main Bus and 
@ FC/MN BUS A - OFF close reactant vivs. 

(tb-OFF) (LIGHTS LOST) FCT may only be 
@ Perform LOSS OF 1 FC LSeat/Ctr Cnsl Floodit used to support 2 

(ORB PKT, PWRDN) R Ovhd Csi Floodlt FC ops 

(L1) (F8) Q) Current Snsr 1 
@ RAD CNTLR LOOP 1,2 - Freon Loop 1,2 Rad CntlrA Rt HSLAMLAVVI Fiags remains 
AUTOB visible 

APU/HYD Meters lost G) Viv holds 

(F6) position 
@ HSI SEL SOURCE (two) - MLS 2 (A4) 

(other than MLS 2) MSN TIME ind blank G) 
Viv normally 

(F7) (01) closed 

@ RADAR ALTM - 1 RA2 CABIN dP/dT ind - .45 
O2/N2 FLOW SNSR 1 ind - G) Viv fails 

(06) Opph — closed 
ANNUN BUS SEL 
@ACA1-MNA ACA 1 MNB pwr 

  

  

  

  

PPO2 SNSR B,C ind -0 psia 
  

  

  

  

° 2/3 - MNC 2/3 MNB pwr (FSMs) 
$66 CABIN PPO2 

(015:C) $88 THERMALH20 = (2) 
@ cbMNB CRYO O02 HTR 2 | Cryo O2 TK 2 Htr Current SMO TIRE PRESS 

TK2 SNSR 2-00 Snsp20 PT Tete 
If ADTA 2, MLS 2, 

(A6U) -Y Star Trkr pwrd: 

@ ANNUN BUS SEL - MNC ACA 4/5 MNB pwr BCESTRG 2ADTA (3,B) 
BCE STRG 2 MLS (3) 

If on PCS 2: O2/N2 Cntl Sys 2: BCE STRG 3STKR = (2,3) 
@ Perform RECONFIG TO 3 N2 Sply Viv 2 Catl 

ALT PCS SYS, ECLS SSR-3_ | 3] N2 Reg Inlet Viv 2 Cnt! {L2) 
4] O2/N2 Cntl Viv 2 man Cotl 3 | CABIN RELIEF A tb- bp 
5 O2 Xover Viv 2 OP 3 | N2SYS 2 SPLY tb- bp 

capability 3 REG INLET tb - bp 

O2/N2 Sys 2 Flow Xdcrs ” 
PPO2 Snsr B,C If first AA fatlure and SAW 

processing accel data: 
dP/dT Snsr "RM FAIL ACC’ (3) 

Following loss of 2nd FC: (06) 
(R1) lf ANNUN BUS SEL ACA 

@ FC/MN BUS A- ON 
(tb-ON) 

@ ESS BUS SOURCE 
FC1-ON 

_@ MN BUS TIE A - OFF 
(tb-OFF) 

{Do not BUS TIE MN A - 
to any other bus) 
  

@ Prior to seat ingress for 
Entry: discharge 
handheld ext into AV 
BAY 1 

Av Bay 1 Agent discharge 
capability 

  

  

  

  

BUS ISOLATION 

(F8) R Inst pwr (APU/HYD Meters, 
@ INST PWR - OFF R HSLAMLAVVI) 

(06) 
@ STAR TRKR PWR -Y - OFF -Y Star Trkr Dr OP capability 

-Y Star Trkr 
  

(Continued)   (Continued)   
2/3 - MNB, then UR 

Event Its lost 
  

    
EPS/SR/080 01/09/89 

  
7-151 
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EPS SSR-45 (Cont) 
BUS LOSS: MNB O15 

  

BUS ISOLATION 

  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(08) : 
@ RADAR ALTM 2 - OFF 
@ MLS 2- OFF 

  

    

  

(O15:B) 
cb MNB 
@ OISIG CONDR OF 1/48 - 

op 
@ O1SIG CONDR OF 2/3 A- 

op 
@ OISIG CONDR OM 1/2 

B-op 
@ O|MOM OF 1/2 B-op 
© OIH20 BYP LOOP 2 

SNSR - op 
@ OI TIRE PRESS - op 
@ MNA CONTR - op 
@ MSN TIMER AFT - op 

@ EVENT TIMER FWD - op 
wwe www me we ee ee ed 

(015:¢) 
cb MNB 
@ SMOKE DETN BAY 

1B3BA-op 
@ FIRE SUPPR BAY 1 -op 

@ UTIL PWR F1/MO013Q - 

op 
@ FLOOD R CNSL - op 
e LCTR-op 
@ ANNUN FWD ACA 1,2/3 

(two) - op 
@ ANNUN AFT ACA 4/5 - 

(O15:D) 
cb MNB 
@ FREON RAD CNTLR 1,2 

(two) - op 
@ PPO2 C CAB dP/dT - op 
@ N2SPLY 2-op 

@ O2/N2 CNTLR 2 -op 
@ O02 XOVR2-o0p 
@ N2 REGINLET 2-op 

@ CAB RELIEF A-op 

(O15:E) 
cb MNB 
@ RADAR ALTM 2 -op 

@® MLS2-op 

@ ADTA2-op 
@ STAR TRKR-Y - op 

@ ACCEL 2-op 
@ DOUL-op 
e R-op 
@ INSTR-op   

H20 Byp Loop 2 Snsr (ECLS 
$€12) 

Tire Press Sig Condr A3,A4 

Aft Mission Timer 
Fwd Event Timer 

Av Bay 1 Smoke Det 8 
Av Bay 3 Smoke Det A 

MNB Utility pwr 
R Ovhd Console Flood!t 
L Seat/Ctr Cnsi Floodits 

PPO2 Srsr C 

Cabin Relief Viv A Catir 

ADTA 2 

AA2 
Left DOU MNB pwr 
Right DOU MNB pwr         

G) Viv holds 
position 

G) Redundant 
measurement 
remains. FOA 
Alarm BFS only; 
OPS 3.6 

G) H20 Loop 2 
ICH Flow Rate snsr 
lost 

Redundant 
pwr source remains 

@) Cntlr B remains 

    

EPS SSR-46 
BUS LOSS: MNB R1A1 

  

ACTIONS 

  

EQUIP/FUNCTION LOST \ CREW INDICATIONS NOTES 
  

NONE 

  

MNB pwr to CNTLAB1,2,3 
CNTLBC1,2,3 
€S518C 
ESS3AB 

    

  

BUS ISOLATION 
      NONE         

NONE 

  

@) Buses remain 
pwrd 

  

EPS/SR/081 = 01/09/89 

  

7-182 MAL/ALUGEN 5 
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EPS SSR-47 
BUS LOSS: MNB A68&A14 

« 

    

EQUIP/FUNCTION LOST 
    

  

  

                    

    

    

  

  

  

    

    

  

    

    

ACTIONS CREW INDICATIONS NOTES 

GNC 23 RCS 

© Reprioritize Fwd Manf Fwd RCS Jet 2,3 Htrs 

2,3 Jets to first priority: 
DES INH twice all other 

jets; highest priority 
first, then next highest, 
etc 

BUS ISOLATION 

(C3) PL Reten Sys B Rel/Lat Mtrs 
@ MSTR MADS PWR - OFF All MADS equipment 

EPS SSR-48 
BUS LOSS: MNB ML86B 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML86B:A) H20 Line Htr B: (R121) G) 
@ cb MNA H20 LINE HTR Waste Dump Line SPLY H20 / Nw holds 

A-cd Sply Dump Line DUMP ISOL VLV tb-bp — | Position 
Vac Vent Line TKB INLET tb-bp G) 

werner] Prone rrr cet r rrr nF TKC OUTLET tb-bp Htr A 
(ML86B:D) B SPLY ISOL VLV tb - bp remains 
cb MNA MMU MMU Port, Stbd Htr B 
@ PORT, STBD HTR (R131) Gc t 

A (two) - cl MMU GA2 SPLY ISOL Sner 1 remains 
wene-------------] pm ee ee VLV B tb- bp 
(ML868:F) G) 
cb MNB (ML31C) Current 
@ CRYO 02 HTRTK3 Cryo 02 Tk 3 Htr Current WASTE H20 TK1 DRAIN — | 5NSr 2 remains 

SNSR 2 -op Snsr 2 VLV tb-bp 

®CRYOO2HTRTK4 Cryo O2 Tk 4Htr Current SPLY H20 TKD INLET 
SNSR 1 - op Snsr 1 tb-bp 

(ML310) (LIGHTS LOST) 

@ VAC VENT ISOL VLV Vac Vent {sol Viv MNB Cnt Middeck Floodits 2,6 
BUS SEL- MNA Bunk Floodits 2/4 

PHS Floodit 
(WCS) Airlk Floodlt 3 

© FAN SEP -1 WCS Sep Fan 2 Mtr Relay TA Fload It 3 (SL only) 
@ HOSE BLOCK - SEP 1 

(COR’s SEAT) 
@ CDR SEAT PWR BUS CDR Seat Adj via AC2 pwr 

SEL - AC3 (dn) 

(PLT’s SEAT) 
@ PLT SEAT PWR BUS SEL - PLT Seat Adj via AC2 pwr 

AC3 (dn) 
    

If Supply H2O Dump reqd 
and dump ISOL VLV is 

failed closed: 
© Perform SUPPLY WATER 

DUMP USING FES, ECLS 
SSR-9 

Sply H2O Dump Isol Viv Cntl 

          (Continued)   (Continued)       
  

EPS/SR/082 08/15/88 7-153 
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EPS SSR-48 (Cont) 
BUS LOSS: MNB ML86B 

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML86B:A) G) 
cb MNB Sply H20: / Viv holds 
@ SPLY H20 TKBINLET -op 1] Tk B Inlet Viv Catl position 

e TKC OUTLET - op 1} Tk C Outlet Viv Cntl 

e OUMP ISOL - op G) HtrA 
@ SPLY H20 B SPLY ISOL 1] BSply Isol Viv Cntl remains 

VLV - op 

SHeOLINEHTRB Op PL Ono 
(ML868:8) redundancy 

cb MNB 
@ VAC VENT NOZ HTR - op 
@ WASTE H20 TK1 

DRAIN - op 
@ SPLY H20 TKD INLET - 

op 
@ VAC VENT ISOL VLV - op 

@ WCS CNTLR - op 
®@ GALLEY H20 HTR - op 

(ML86B:D) 
cb MNB MMU 
@ PORT HTRB-op 

@ STBO HTRB-op 

@ GN2 SPLY ISOL VLV 8B - 

op 
cb PYRO JETTSYSA 
©@ PORT RMS - op 

(ML86B:E) 
cb MNB SEAT 
@ LEFT -op 
@ RIGHT -op 

cb MNB FLOOD 
@ TUNNEL ADAPTER 3 - op 

(ML86B:F) 
cb MNB FLOODS 
@ MIDDECK 2/6 - op 
® BUNK 2/4 - op 
@ PHS-op 

@ AIRLK 3-op 

mm
 
N
N
 

Waste H20 Vac Vent Noz Htr 

Waste Tk 1 Drain Viv Cntl 

Sply H20 Tk D Inlet Viv Cntl 

Galley Hot H20 Htr 

MMU Port HtrB 
Stbd Htr B 

GN2 Sply Isol Viv B 

PORT RMS: 

Jett SysA 
Deadface Relays 

TA 3 Floodit 

Middeck Floodlts 2,6 
Bunk Floodits 2/4 
PHS Floodit 
Airlk Floodi!t 3 

  

      

EPS/SR/083 =: 07/15/88 

        

Gone failure 
away from loss of 
jettison capability 

  

7-154 MAL/ALL/GEN 2 

  

 



EPS SSR-50 
BUS LOSS: MNC DA3 

607 

(Includes all MNC sub-buses & AC3) 

@ 
  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

Perform FC3 SHUTDN, EPS 
SSR-2 
(FO SHUTON Cue Card) 

w
w
 

FC3 Pumps and pH Snsr 
Purge Viv 
O2,H2 Flow Xdcrs 
Cell Perf Monitor 

FC3 Startup Htr Inhibit 
capability 
MNC pwr to ESS1BC 

ESS2CA 
CNTLBC1,2,3 

CNTLCA1,2,3 

SM ALERT Light/Tone - on 
MASTER ALARM 

Light/Tone - on 
  

  

@ Perform LOSS OF 1 FC 
(ORB PKT, PWRDN) 
  

(R1) 
@ cb AC CONTR AC3 

(three) - cl 
@ INV/AC BUS 3 - OFF 
@ INV PWR 3 - OFF 

@ cb AC CONTR AC3 
(three) -op 

@ 02,H2 MANF VLV TK1,2 
(four) -OP 

AC3 4.6B,6C Inverters 

(F7) 
CA MN BUS UNDERVOLT 
It-on 

BACKUP C/W ALARM It - 
on 
CAV FREON LOOP It-on 
CW FC PUMP It - on 
CMW AC VOLT It -on 
CMV H20 LOOP It-on 
CRT 3,4 blank 
  

(COMM LOST) 
Comm via PS ATU & A/L 
All S-BD A/G voice lost if 
Sys 2 selected 
  

  

If only two CRYO TK sets 
or TKs 3 and/or 4 depleted 
(Q < 10%): 
(R1) . 
@ O2,H2 TKI HTRSA 

(two) - man aps (refer 
to ECLS SSR-1) 

@ 02,H2 TK1 HTRS B 
(two) - OFF 

@ 0O2,H2 TK2 HTRSA 

(two) - OFF 
@ O2,H2 TK2 HTRSB 

(two) - man ops (refer 
to ECLS $5R-1) 

TK3 not depleted 
(Q > 10%), perform the 
following instead of the 
preceding: 
(R1) 
@ O2,H2 TK1 HTRS A,B 

(four) - OFF 
@ O2,H2 TKZHTRSA 

(two) - OFF 
®@ O2,H2 TK2 HTRS B 

(twa) - AUTO 
®@ O2,H2 TK3 HTRS A,B 

(four) - AUTO 

If four CRYO TK sets and 
TKs 3,4 not depleted 
(Q > 10%). perform the 
37K reconfig plus: 
(R1) 
@ O2,H2 TKI HTRSA 

(two) - OFF 
(A11) 
@ CRYO TKAHTRO2Z,H2A 

Cryo O2,H2 Tk1 Htrs A if in 
Auto 

Cryo O2,H2 Tk! Htrs B 

Cryo O2,H2 Tk2 Htrs A 

Cryo O2,H2 Tk4HtrsA 

(LIGHTS LOST) 
Inst Its L/Ctr (pals C2,F6,F7) 
MS pal Its (pnis R10,R12) 

OS pni Its (pnis A1,A2,A6, 
A7,A8,A13,L9) 

PLB Floodits Aft Port, 
Mid Stbd 
MS Floodit 
R Seat/Ctr Cnsi Floodits 
Middk Floodits 3,4,5,7 
MO13Q pni it i 
Bunk Floodits 1/3 
Airlock Floodlt 4 
  

(F9) 
AC3 6A,08,6C 

AC volts ind - < 90 
DC VOLTS MNC ind - OSL 
  

re rR we me Re in eee see we OF Oe OM om we oe oe ae od (FSMs) 
567 AC VOLTS 3 
$86 APU/HYD WB 
S66 AV BAY FAN 
$66 CABIN FAN (2) 

S66 CABIN IMU 

$68 FC PUMP 3 
$88 FREON FLOW 1 

S88 FREON FLOW 2 
$69 FUEL CELL 
$88 H20 PUMP P1 
$67 MAIN BUS VC 
RCS PWR FAIL 

$88 THERMAL FRN (2) 

$88 THERMAL H20 

SM0 THRM/HYD (B) 
BCE STRG 3 ADTA (3,B) 

BCESTRG4ADTA = (3,8) 

BCE STRG 3 MLS (3) 
(0 ERROR CRT 3 
VO ERROR CRT 4 
RM OLMA MANF 
  

  

If NSP 2 selected: 
BCE STRG 3 NSP 

  

  

              

G) Because of 
FC3 Purge Viv loss, 
FC3 will remain 
isolated to limit 
voltage degra- 
dation and allow 
FC3 to MNB use 
during entry via PL 
Bus contactors 

@) May be 
repwrd after AC 
Pwr Transfer Cable 
connected 

G) Buses remain 
pwrd 

G) Indications do 
not appear until jet 
commanded 

G) If Aud Ctr 2 
selected, all 
intercomm, A/G, 
and recorded 
voice lost until 
AUDCTR1 
selected 

G) If MNC lost 
during sleep 
period, operate 
02,H2 TK2 HTRB 
(two) - AUTO until 
morning; all other 
htrs OF 

If O2 Qty 
< 55%, placeA 
Htrs to OFF 

@) Viv holds 
position 

    

(two) - OFF If cooling by FES only: 
@ CRYO TK4 HTRO2,H28 CW FREON LOOP It - on 

(two) - AUTO ‘$88 EVAP OUT TI’ 

‘$88 EVAP OUT T2’ 
(C2) 
@LCRTSEL-1 DEU/CRT 3.4 (L2) 
@RCRTCEL-2 O2 EMER tb - bp 

@GPCCRT 03 EXEC CAB RELIEF B tb - bp 

e 04 EXEC 

(Continued) (Continued) (Continued) 
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EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

  

EQUIP/FUNCTION LOST 
  

  

  

  

ACTIONS CREW INDICATIONS NOTES 

(A1L) (R1) Q) 
@ 5S-BD PM ANT SW S-BO PM Sys 2: FC3 COOL PUMP AP day bere 

ELEC-1 Xpndr 2 tb-bp Pwrd arter “AN Pwr transfer Cable 
@ S-8D PM XPNDR -1 Pre Amp 2 connected 
@ S-BD PM PWR AMPL Pwr Amp 2 (F6,F8) 
OPER-1 PM, FM Ant sw 2 10] NOSE LDG GEAR tb - bp () 

© S-BD PM PWR AMPL NSP 2 11] RLDG GEAR tb - bp / Viv holds 
STBY-1 COM SEC 2 position 

© $-BD PM PRE AMPL - 1 (F8) 
@ NSP PWR-1 HYD QTY 3 ind -0% Indicates DN 
wee eee eee ee ennd bo -------- 4 APU H20 QTY 2ind-0% | when NLG down 
if PSP and INTRG read for 
PL ops: if SYS 2 pwrd: ) wit not 

@ S-BD PL CNTL - PNL $-BD PL Intrg 2 S62 BCE BYP PSP2 indicate DN when 
° PWR SYS -1 PSP 2 LossofPLTLMandCMD | RmG down 
@ Reconfig PSP 
@ Perform PLINTRG 

REACQ 

Sw PL Ant capability to 
IRH, ILH 

  

(AIR) 
e 5-BD FM PWR - 1 

@ S-BD FM CNTL-PNL, 

then CMD 
  

S-BD Fm Sig Proc 2, Xmtr 2 

  

  

  

(C3) 
@ S-BD PM CNTL -PNL, 

then CMD 
@ AUDCTR-1 Audio Ctr 2 

(R2) 
@ BLRCNTLR/HTR 2-8 Hyd H20 Bir 2CntlrA 

e 3-A 3 Cntir B 

(L1} 
@ IMU FAN B(A) - ON IMU Fan C 
e C -OFF 
@ H20 PUMP LOOP 2 - 2 | H20 Loop 2 Pump man ON 

GPC capability 
© Perform SSR-10 (H2O0 12 | H2O Loop 1 Byp Cntir, Sig 

Loop 2 only), H2O0 PUMP | 13] Condr 
OPS via GPC, ECLS 

@ H20 PUMP LOOP 1 - OFF H20 Loop 1 Byp Viv pwr 

@ CAB FAN A- OFF Cabin FanA 
e 8-ON 

@ AV BAY 1 FAN A,B 2 | Av Bay 1 Sig Condr, Xdcrs 
(two) - ON 14] (ECLS SC2) 

@/AV BAY 2 FANA-ON Av Bay 2 Fan B 
e B - OFF 

e 3 FAN A- OFF Av Bay 3FanA 
e 7B -ON 
@ FREON PUMP LOOP 2-8 

@ FLASH EVAP CNTLR PRI 
A-OFF 

@ FLASH EVAP CNTLR PRI 

B(SEC) - ON (If reqd) 
@ TOP EVAP HTR NOZR- 

A AUTO 

Freon Loop 2 PumpA 
Flash Evap Cntlr PriA 

Topping Evap R Noz HtrB 

  

@ TOP EVAP HTR DUCT - 

A(8) 
|f Hi Load Evap enabled: 
@ Hi LOAD DUCT HTR - 

A(B) 

Topping Evap Duct Fwd, Aft 

Htrs C 
Ht Load Duct Inbd, Outbd, 
Naz Htrs C 

  

(L2) 
© FLASH EVAP FDLN 
HTRBSPLY -2 

FES H20 Fdin B Htrs 1 (al!) 

  

(L4:P) 
@ ch AC2 PALG SNSR 2 - cl Prox Snsr Electronics Box 1 
  

Av Bay 2 Agent discharge 
capability 

    (Continued)   
  

EPS/SR/0B5 =: 11/07/88 

  (Continued)   15 

If PDI FDA enabied: 
“$62 PD! DECOM FAIL’ 
  

(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind -0 psia 

H20 PUMP OUT PRESS 
LOOP 2 ind’- 20-25 psia 
  

(03) 
RCS/OMS PRPLT QTY 

display is blank 
  

R ADP deploy time incr 
from 15-30 sec 
  

(07) 
AFTLRCS He PRESS B 

tb-bp 
AFTLRCS MANF ISOL 5 

tb-bp 
AFT RRCS MANF ISOL 5S 

tb- bp 
  

(08) 
FWD RCS TK ISOL 1/2 

tb-bp 

FWD RCS MANF ISOL 4 

tb- bp 
FWD RCS MANF ISOL 5 

tb-bp 
  

(Ra) 
HYDLGHYDISOL VLV 3 

tb - OP 

HYD MPS/TVC ISOL VLV 

SYS 3tb-CL 
  

(R12L) 
SPLY H20 TKA OUTLET 

tb - bp 
SPLY H20 DUMP VLV 

tb-bp 
SPLY H20 XOVR VLV 

tb - bp 
SPLY H20 GALLEY SPLY 

VLV tb-bp 
SPLY H20 TKC INLET 

tb-bp 
  

(R131) 
RAD CNTL STBD, PORT 
(two) tb - bp 
    (Continued)   

@) Viv holds 
position. May be 
repwrd after AC 
Pwr Transfer Cable 
connected 

(3) H20 Loop 1 
Pump Out P, Pump 
AP, Accum Qty, 
Pump Out Temp 
snsrs lost 

Av Bay 1 Fan 
AP, Air Out Temp 
snsrs lost 

Gs) If SPLY H20 
DUMP VLV ENA/ 
NOZ HTR - OFF, tb 
upward and 
already bp 

(6) Lat Mtrs 2 of 
both actuators for 
Port, Stbd Rad will 
continue to run 

until Sys B Lat Cntl 
sw placed OFF 

    

7-156 MAL/ALLU/GEN 4 
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EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

  

EQUIP/FUNCTION LOST 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

ACTIONS CREW INDICATIONS NOTES 

Port RMS: (A8L) G) 
17] MPM Mtr 1 PORT RMS: May be re- 
14] Fwd MRL Mtr 2 DPY/STO tb - bp pwrd after AC Pwr 
14 Aft MRL Mtr 1 RETEN LAT tb - bp connected 
18 Jettison Sys B R-F-L AFT tb - bp . 

@ For attitude control, RCS Manf F5 RJD pwr (AW82D) @) Viv holds 
perform, LOSS OF (FSL,F5R) 9 | EMU 1H20SPLY,WASTE | Position 
VERNIERS(ORB OPS RCS) tb-CL 

Single mtr 
RCS Manf F4 RJD pwr STAR TRKR DR POS -Z time. If unlatched, 
(F4R,F4D) OP/CL time iner from one failure away 

8-16 sec from loss of two 
{F6,F8) out of three MRLs. 

@ HSI SEL SOURCE - other MLS 3 if Cabin Fan A selected: EVAorRMS 
than MLS or TACAN 3 2 | Tacan3 CAV AVBAYICABAIRIt- | Jettison capability 

(08) on ‘S66 CABIN FAN one failure away 
” " from ability to use 

@ ANNUN BUS SEL ACA ACA 2/3 MNC pwr If site AOS and using S-BD | Rus 
2/3-MNB PM Xpndr 2 or ANT ELEC 

2: @) . 
For RCS loss, refer to 9 | Aft L RCS He Press isol 8 19} ‘ANTENNA’ (2) | 2 Single mtr 
OMS/RCS Slide Rule GPC Cntl, man CL capability time. One failure 

For leak isolation only, 20 | F.R RCS He Press Isol B If H20 Loop 2 Pump stow MPM or from 
reconfig following viv: man OP capability active: RMS jettison 

(07) 9 | F,L.R RCS Manf Isol 5 GPC ‘$88 H2O PUMP P2‘ 
@ AFTLRCS He PRESS B Cntl, man CL capability (8) one t tur 
@ = RRCS He PRESS B if OMS Gmbl cmd abs away from loss of 
poet err men rn Porc cr cr rr reer rr en value > 2 deg: ott; iti 
(08) CW OMS TVC It-on jettison capability 
e Pp ‘ ‘ FWD RCS He PRESS B ROMS GMBL (3.8) ESM caused 

tf APUs active and usin y Antenna 
BLR CNTLR/HTR 2A or 9 miscompare 

® Reprioritize L.R Mant Aft RCS LR Jet 3,4,5 Htrs 3B: 
3,4 Jets to first priority: Fwd RCS Jet 4,5 Htrs CW APU TEMP It- on Man CL and 
DES INH twice all other after ~ 2min GPC cntl remains 
jets; highest priority 
first, then next highest If first RGA failure and Q@) Do not 
priority, etc Rates sensed: reconfig for reg 

“RM FAIL RGA’ switch or I'CNT 

9 | Fwd RCS Manf Isol 3,4 Cnt! procedures 
22 Tk tsol 1/2 Cntl If ANNUN BUS SEL ACA 

2/3 - MNC/UR Event Seq Q) Viv holds 
Prior to using L(R) OMS: Its lost position. May be 
(O08) repwrd after AC 
ROMS He PRESS/VAPISOL | 25 | ROMS He Vap Isol 2 GPC (L2) Pwr Transfer Cable 
© A-GPC Cntl 9 | O2 EMER tb-bp connected 
@8-oOP 25 | ROMS He Pr Isol B GPC 9 | CAB RELIEF B th - bp 

Cntl () Lost TM: 
LOMS He PRESS/VAPISOL | 23 | LOMS He Pr/Vap Isol A,B = Ae) GPC 3° | Sman cn 
@ B(A)-CL 

ROMS ENG VLV 2: 
Assum 

GNC XXXXX status same 4s 
MNVRVYYYY (3,8) viv1 

Sel ROMS SEC TVC: ROMS Pri TVC ® rene. ARM) 
@ OMS GMBL SECR 

ITEM 31 EXEC 
  

  

    (Continued)   (Continued)     (Continued)   PRESS, assume 
viv OP 

Maintains He 
Isol redundancy 

Qs) Viv norm 
closed. Manuai 
cntl remains 

Prevents 
simultaneous 
opening of 
parallel reg paths 
and possibly 
rupturing burst 
disk 
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610. 

31 

31 

31 

32 

EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 
  

  

  

  

  

  

  

  

  

  

  

  

TK4 SNSR 2 - op Snsr 2 

(AW18D) 
@ AIRLK AUD CNTL - AL ATU,EMU CCU 1,2 
MIDDECK PS ATU and CCU 

SM 60 SM TABLE 
MAINT       

@ Inhibit 0612605, 
0612600, 0612640, 
0612610 
    (Continued)     (Continued)     (Continued)   

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(016: @) 
@ chMNCCRYOO2HTR = 127 | CryoO2 Tk] Htr Current Smaurrent Snsr 1 

TK1 SNSR 2 -op Snsr 2 
@ cb MNC CRYO O2 HTR 28 | Cryo O2 Tk2 Htr Current 

TK2 SNSR 1-op Snsr1 Current Snsr 2 
remains 

(O17:C) 
@ SIG CONDR FREON A - 29 | Freon S/C A AC3 pwr Freon Loop 

AC2 (ECLS SC 1A) 1 P/L Hx Flow Rate, 
@ SIG CONDR FREON B - 30 | Freon S/C B AC3 pwr Freon Loop 2 ICH 

AC2 (ECLS SC 1B) Flow Rate and 
. Accum Qty Snasrs 

(COR SEAT PNL) lost 
@ CDR SEAT PWR BUS SEL - CDR Seat adj via AC3 pwr 

AC2 (up) Freon Loop 
2 P/L Hx Fiow Rate, 

(PLT SEAT PNL) Freon Loop 1 ICH 
@ PLT SEAT PWR BUS SEL - PLT Seat adj via AC3 pwr Flow Rate and 

AC2 (up) Accum Qty Snsrs 
lost 

(A6U) @ 
@ ANNUN BUS SEL - MNB ACA 4/5 MNC pwr poccee- 1 

t TIME 1 

(A12) * i CRITICAL : 

APUHTR ff Bn - 
® GAS GEN/FUEL PUMP 2 - APU 2 GG/Fu Pump Htrs B If not done within 

A AUTO 20 min, may 

© GAS GEN/FUEL PUMP 3 - APU 3 GG/Fu Pump Htrs A reeze N2H4 and 
B AUTO . However, SM 

© LUBE OIL LINE 2-A APU 2 Lube Oil Ln HtrB ALERT occurs 
AUTO 3 Lube Oil Ln HtrA above freezing 

@ LUBE OIL LINE 3-8 © APU 2 Fu Pump/GG H20 temp 
AUTO Htrs B 

APU HTR TK/FU LINE/H20 APU 2 Tk/Fu kn Htr B G2) inhibits H2O 

sys 3 Tk/FulnHtrA Loop 1 Pump AP, 
@ 2A-AUTO APU 3 Fu Pump/GG H20 Pump Out Temp, 
@ 2B - OFF HtrsA Accum Qty, 
@ 3A-OFF APU 3 GG Inj H20 Htrs 3A, respectively 

@ 3B-AUTO 23A 
HYD HTR 
@ AFTFUS A- AUTO Aft Fuselage Hyd Htrs 8 

8 - OFF 
HYD CIRC PUMP 
@ PWR 2 - MNB MNC Circ Pump 2 pwr 

e 3-MNA 3 pwr 

(A14) 
RCS/OMS HTR 
@ L,R POD (four) - AAUTO L,R Pod Htrs B (partial) 
e - B OFF 

(ML86B:F) 
@ cb MNC CRYO 02 HTR 27 | Cryo O2 Tk4 Htr Current 
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EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

  

  

  

      

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(RIN) SM (BFS SM 63 () © FCH20 LINE HTR-A FCH20 Line Htrs 8 5M (BES SM 63 / Viv holds 
AUTO position 

@ FCH20 RELIEF HTR - FCH20 Relief Htrs B If in AUTO OP/CL for G3) 
AAUTO PLBDs, sequence termi- Ga en 
  

For PLBD ops: 

@ OP/CL Drs in man mode 

PLBD: 
CAL Lat 13-16 Mtr1 

1-4,5-8,9-12 Mtrs 2 
Stbd Aft Blkhd Mtr 1 
Port Aft Blkhd Mtr 2 
Port Door Mtr 1 

Stbd Door Mtr 2 CL Limit 
sw 

nates immediately and 
msg ‘(S63) PBD CONFIG’ 

During MAN PLBD OP/CL, 

single mtr run time noted 
on actuators listed at left 

  

  

  

If supply H20 dump reqd: 

For TKA and/or B 

@ Perform SUPPLY H20 

SYS BACKUP DUMP 
TKA.B 

(IFM) for TK C and/or D 
® Perform SUPPLY WATER 

DUMP USING FES, 
ECLS SSR-9 

Sply H2O0 Dump Viv Cntl 
Noz Htr 

Xovr Viv Cnt! 

(R13L) 

During Rad Dpy/Sto ops: 

RAD LAT CNTL tb (two) 
indicate single mtr ops 
  

  

For SSME Hyd Repress: 
(R4) 
@ HYD MPS/TVCISOL VLV 

SYS 1,2 (two) - OP, wait 
10 sec, then CL 

MPS/TVC Hyd Sys 3 Isol Cntl 

  

if reqd during entry 
(< 120K ft): 

(L1) 
@ NH3 CNTLR A - PRIGPC 
If reqd for Post Rollout: - 
@ NH3 CNTLRB -SEC/ON 

33 

34 

NH3 Sys A Sec Cntlr man ON 
capability 

NH3 Sys B Pri Crtir 

  

@ Perform AC POWER 

TRANSFER CABLE, EPS 
S5R-200 
  

  (Continued)     (Continued)       

switchover to Sec 
Cntlr remain 

Sys B Sec Cntlr 
man On capability 
remains 
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612 

EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

f 
    

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

rae © @ CRT 3 PWR - OFF / Viv holds 
position 

(R1) 
@ PAYLOAD AFT MNC - 

OFF 
Aft Payload C pwr 

    

  

  

(R4) 
@ MPS ENG CNTLR HTRR - R ME Cntlr Htr 

OFF 

(08) 
@ MLS 3 - OFF 

@ RSEAT/CTR CNSL R Seat/Ctr Cnsl Floodits 
FLOOD - OFF 

(O16:A) 

@ RGA 3 - OFF RGA 3 

(016:8) 
cb MNC 

@ O1SIG CONOR OF 2/3 - 

op 
@ OI MOM OF 3/4B - op 

@ MNB CONTR - op 
@ AUX TIMING BUFFER - 

(016:C) 

cb MNC 

@ SMOKE DETN CAB - op 

@ SMOKE DETN BAY 1A/ 
2B-op 

@ FIRE SUPPR BAY 2 -op 

@ UTIL PWRATII/A1S/ 

MD30F - op 
@ FLOOD RCTR-op 
@ ANNUN FWD ACA 273 - 

Orbiter Timing Buffer 
Aft Mission Timer 

Cabin Smoke Detector 
Av Bay 1 Smoke Detector A 

2 Smoke Detector B 

MNC Utility pwr (interim 
Teleprinter MNC pwr) 

be ee ee 

  

  

op 
@ ANNUN AFT ACA 4/5 - 

op 

(016:D) 
cb MNC 
@ GPS PRE AMPL UC - op 
e LC-op 
@ H20 ALT PRESS - op 9 | Emer O2 Sply Viv Ctl 
@ O2 EMER-op 9 | Cabin Relief Viv B Cntl 

@ CAB RELIEF 8 - op 9 | H20 Alternate Press Viv Catl 

(O16:€) 
cb MNC 
@ ADTA 3, 4 (two) - op ADTA 3,4 
® MLS 3-op MLS 3 

@ DOU R.AFT (two) - op 

@ RCS/OMS PRPLT QTY RCS/OMS Prpit Qty Gauge 
GAUGE - op 

37 | ATVC 1 Isol ME 

(A7U) 
PL BAY 

@ FLOOD AFT PORT - OFF PLB Aft Port Floodit 
e MID STBD - OFF Mid Stbd Floodit 
      (Continued)   (Continued)       

Gs) AC3 bus 
isolation accom- 
plished in MNC 
DA3 ACTIONS 
column prior to 
connecting AC 
Power Transfer 
Cable. For listing 
of AC3 Isolation 
steps, see AC3 BUS 
LOSS SSR (BUS ISO- 
LATION column) 

tf Emer O2 
Mission Kit not 
flown, cb is open 
prelaunch 

G?) Six vivs fail to 
non-isolation 
position 
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EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

s 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(R12U) 
@ FC PURGE VLV 3-CL 
@ FCSTART UP HTR 3 - 
ENA 

@ CRT 4 PWR - OFF 
  

(R15:A) 
cb MNC 
@ AUDCTR2-op 

@ AUD PS/AIRLK - op 

(R15:8) 
cb MNC 

@ UHF-op 

® GCILC-op 
@ CNTL BUS AB1/2/3 - op 

(R15:C) 
®@ cb MNC KU SIG PROC - 

(R15:0) 
cb MNC BTV 
@ BKEELEVA 
CAMR/PAN-TILT - op 

@ B KEEVEVA CAMRHTR- 
op 

@ B KEEL/EVA PAN-TILT 

HTR-op 

@ cb MNC TV CAB - op 

(R15:E) 
@ cb MNC MS FLOOD - op 

38 

UHF redundant pwr 
GCIL redundant pwr 

MOM cmds to CCTV Sys 
MNC pwr for CNTLAB1,2,3 

Buses 

KU Comm Sig Proc & 
Electronics Assembly No. 1 

Keel/EVA Camr Pan/Tilt 

Htr 

Pan/Tilt Htr 

Fit, Middeck TV Camrs and 
VFMs 

MS Floodit 
  

(ML868:F) 
cb MNC FLOODS 
@ MIDDECK 5/7 - op 
@ MIDDECK 3/4/MO13Q - 

op 
®@ BUNK 1/3- 0p 
@ AIRLK 4-op 

Middeck Floodlts 3,4,5,7 

MO13Q PnI Lt 1 

Bunk Floodits 1/3 
Airlock Lt 4 

  

(MA73C:A,8) 
@ MCA LOGIC MNC FWD 

3 - OFF 
@ MCA LOGIC MNC MID 

2 - OFF 
@ MCA LOGIC MNC MID 

4- OFF 
@ MCA LOGIC MNC AFT 

3 - OFF 

MNC FMC3 Bus pwr 

MMC2 Bus pwr 

MMC4 Bus pwr 

AMC3 Bus pwr 

  

    (Continued) 

39 

39 
40 

41 

RHUD 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 
  

PL MNC Cur Sig Condr 
  

Port,Stbd Rad Dpy/Sto Mtr 2 
R ADP Dpy Mtr 1 

Htr Cntir 1 

LH Vents 1,2,3 Mtrs 1 
6 Mtrs 2 

RH Vents 4,7,8,9 Mtrs 1 
3,5 Mtrs 2 

NLG Extend Sys 1 
NLG,LMG.RMG Bkup Rel 
Sys 1 
      (Continued)     

KU Comm and 
RDR function lost. 
Loss of KU-8D pwr 
causes loss of ability 
to lock Gimbals. 
GIMBALS CAN BE 
LOCKED IFM may 
be reqd w/ EVA to 
position antenna 
Gimbals. If 
antenna cannot be 
secured, antenna 
jettison reqd 

Redundant 
mtr remains 

Htr Cnti 2 
remains 

LG can still 
be deployed by 
redundant Pyro 
Bkup Rel Sys 2 and 
by Pri Hyd Sys. 
NLG extension 
pwr assist avail- 
able from redun- 
dant sys. Brakes 
enabled before 
WOW 
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EPS SSR-50 (Cont) 
BUS LOSS: MNC DA3 

  

  

  

  

  

  

  

  

  

  

  

  

     

  

   

    

  

     
    

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(ML86B:A)  -- 
@ cb MNC SUPPLY H20 9 | Sply H20 Tk A Out Viv Cnt G) 

TKA OUTLET - op Cin Viv Catl para pe. ac 

° Nee en H20 9 Pwr Transfer Cable 
Op connected 

@ cb MNC DUMP VLV/NOZ . 

HTR-op @) 
@ cb MNC SUPPLY H20 7 Viv holds 
XOVR VLV - op position 

@ cb SUPPLY H20 GALLEY 9 | Galley H20 Sply Viv Cntl @) 
SUPPLY - op ~/ Single mtr 

time. One failure 
42 | ROMS ENG Pr Viv Coil 1 and away from EVA to 

Cntl Viv 1,2 Coils 1 stow MPM or from 
43 | ROMS Purge Viv 1.2 RMS jettison 
44 | OMS QTY Gauging for ail 

ROMS Single Engine burns </ Redundant 
R OMS Press Viv Op Sig coils remain 

APU 2 Cntir Sply B pwr viv fails 

3 Cntr Sply A pwr closed 
45 2 Fu Tk VivB 
43 3 Fuel Tk VIVA CAUTION 

9 | LG Hyd Sys 3 Isol Cnt! 

9 | EMU 1 Waste H20 Viv Cnt! Wet torcin 
9 Sply H20 Viv Catl between burns 

46 | Freon Loop 1 Cntlr A Rad Byp 
Viv Mtr man Cntl /MCC for 

Freon Loops 1,2 Cold Plate OMS Tot Qtys. Aft 
Flow Xders Qtys are found on 

L Eng Cntir Ch B 
REng CntirCha Viv fails 

43 R Eng He intercon Outlet closed. Redun- 
Viv dant viv remains 

43 L Eng He Xovr Viv 
45 R Eng He IsolA Cntlrs A,B 
43 Manf Repress LO2 Viv 1,2 Rad Byp Mtrs Auto 
9 Prpit F/D Outbd LO2 Viv Cnti and Cntlr 8B 

Rad Byp Viv Mtr 
47 | ET Door Mtrs: remain 

C/L Lat Actr 2 Mtr 2 
L Or Closure Mtr 2 Redundant 
R Dr Closure Mtr 1 mtrs remain 

Uplock Lat Mtr 1 

48 | KU-BD Jettison Sys B Sys A remains 

2 | Port RMS: Single mtr 
17| MPMMtr 1 time. If unlatched, 
49} Fwd MRLMtr 2 one failure away 
49] AftMRLMtr1 for loss of 2 out of 

  
  

        
3 MRLs. EVAor 
RMS jettison 
capability exists. If 
latched, one 
failure away from 
inability to use 
RMS     
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EPS SSR-51 
BUS LOSS: MNC FPC3 (Includes MNC FLC3, MNC FMC3, AC3) ° 

; 

  

  

  

  

  

  

  

  

  

          

  

  

  

  

  

  

  

  

  

  

  

          

_ - 
ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

1 | © Perform FC3 SHUTDN, 2 | FC3 Pumps and pH Snsr MASTER ALARM G) 
EPS SSR-2 FC SHUTDN naar on Time 

, hen: ’ an 
(Cue Card), then * ‘ CRITICAL ts 

(R1) (F7) FC3 must be shu 
® cb AC CONTR AC3 AC3 DA,DB,BC Inverters CAWVFREONLOOPIt-on | Gon Within 9 min 

(three) - cl CW FC PUMP It - on to avoid potentially 
—_~ @ INV/AC BUS 3 - OFF CW AC VOLT it - on hazardous 

/ (tb - OFF) CW H20 Loop It-on condition 
@ INV PWR 3 - OFF SM ALERT Light/Tone -on 

(tb - OFF) (F9) @) win be repwrd 
®@ cb AC CONTR AC3 AC3 PA.DB.GC AC volts after AC Pwr Trans- 

(three) - op <9 | fer Cable connected 

(R2) (COMM LOST) G) Ma y be repwrd 
© BLRCNTLR/HTR 2 - B 3 | Hyd H20 Bir 2 Cntr A AllS-BD A/G voice lostif | after AC Pwr Trans- ° 3-A 3 3 CntirB Sys 2 selected fer Cable connected 

3 Rsvr 3 Qty Snsr 5 

(LIGHTS LOST) G@) Viv hold 
(C2) Instr Its L/Ctr (pnis C2,F6, position. May be 
@ LCRTSEL-1 DEU/CRT 3,4 F7) . repwrd after AC 

@ RCRTSEL -2 MS pnl Its (pnis R10, R12) ‘| Pwr Transfer Cable 
@ GPC/CRT 03 EXEC OS pni Its (pnis A1,A2,A6 | connected 
e 04 EXEC A7,48,A13,L9) 

(Ait) G) neo Loop 1 
. ump Out P, Pum 5-BD PM 5-BD PM Sys 2: (FSMs) AP Accum Oty, P 

@ ANT SWELEC- 1 Xpndr 2 S66 AV BAY FAN Pump Out Temp 
@ XPNDR -1 Pre Amp 2 S66 CABIN snsrs lost 
@ PWRAMPL OPER - 1 Pwr Amp 2 $66 CABIN IMU 

: ORE AMPA sTey -1 PM.FM Ant Sw 2 $67 AC VOLTS 3 ( 6 ) av Bay 1 Fan 

f . $69 FC PUMP 3 AP, Air Out Temp 
NSP $86 APU/HYD W/B snsrs lost 
@ PWR-1 NSP 2/COMM SEC 2 S88 FREON FLOW 1 
eee ee nee eee q Pi eH 

$88 H2O0 PUMP P2 G) ; If PSP and INTRG read f willindicate spn nA tows ©) [Pierce wn @ S-BD PL PWR SYS - 1 S-BD PL Intrg 2 S88 THERMAL FRN (2) 

° CNTL- PNL PSP 2 $88 THERMALH20_— (2) will not @ Reconfig PSP $88 H20 PUMP P1 indicate ON when 
@ Perform PL INTRG VO ERROR CRT 3 RMG down 
REACQ VO ERROR CRT 4 

(AIR) _| RM OLMA MANF 

@ S-BD FM PWR-1 5-BD FM Sig Proc 2, Xmtr 2 If CABIN FAN A selected: 

° CNTL- PNL CW AV BAY/CAB AIR 
° ~CMD It-on 

(C3) ‘S66 CABIN FAN’ 

@ S-BD PM CNTL - PNL If SYS 2 pwrd: 

° “CMO ’$62 BCE BYP PSP 2’ 
(L1) Loss of PL TLM and CMD 

If POLFDA enabled: 
@ IMU FAN B(A) - ON IMU Fan C . . 
e C- OFF 3 | H20 Loop 2 Pump man ON 562 PDI DECOM FAIL 

capability . 
om © H20 PUMP LOOP 2 - 4 | H20 Loop 1 Byp Cntlr, Sig eer nee 

GPC >| Condr If site AOS and using S-BD 
© Perform (H20 Loop 2 PM Xpndr Z or Ant 

only), H2O PUMP OPS Electric Z: 

Via GPC ECLS SSR-10 ANTENNA’ (2) 

@ H20 PUMP LOOP 1 - OFF H20 Loop 1 Byp viv pwr 

© CAB FANA- OFF Cabin FanA (R1) 
¥B-ON FC3 COOL PUMP AP tb- b 

®@ AV BAY 1 FAN (two) - 3 | Av Bay 1 Sig condr, Xdcrs P 
ON 6 | (ECLSSC2) (F6,F8) 

e/ AV BAY 2FAN A-ON Av Bay 2 FabB 7 | LDG GEAR NOSE L tb- bp 
f~ e B- OFF 8 | LOG GEAR R,L tb- bp 

e 3 FAN A- OFF Av Bay 3 FanA HYD QTY 3 ind - 0% 
e YB-ON APU H20 QTY 2 ind - 0% 
@ FREON PUMP LOOP 2 -B Freon Loop 2 Pump A 

@I5 

(Continued) (Continued) (Continued) 
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15 
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EPS SSR-51 (Cont) 
BUS LOSS: MNC FPC3 

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
(L4:P) (08) @) 
® cb AC2 BALG SNSR2-cl Prox Snsr Electronics Box 1 FWD RCS ; <7 NIV holds 
  

For RCS loss, refer to 10 
OMS/RCS Slide Rule 

Fwd RCS Manf Isol 5 GPC Cntl 
and Man CL capability 

  

  

  

For leak isolation only, 11 | Fwd RCS Manf Isol 3,4 Cnt! 
reconfig following viv: 12 | Fwd RCS He Press !sol B man 

(08) OP capability 
© FWD RCS He PRESS B 11 | Fwd RCS Tk Isol 1/2 Cntl 

(017) . 
®@ SIG CONDR FREON A- 13 | Freon Sig Condr A AC3 pwr 

AC2 (ECLS SC 1A) 
© SIG CONDR FREON B - 14 | Freon Sig Condr 8 AC3 pwr 

AC2 (ECLS SC 1B) 

® For attitude control, RCS Manf FS RJD pwr 
perform LOSS OF (FSL. FSR) 
VERNIERS (ORB OPS, 

RCS) 

RCS Manf F4 RJD pwr 

(F4R,F4D) 
  

SM 60 SM TABLE MAINT 

@ INHIBIT 0612605, 
0612600, 0612640, 
0612610 
  

(CDR SEAT PNL) 

@ CDR SEAT PWR BUS SEL- 
AC2 (up) 

COR Seat Adj via AC3 pwr 

  

(PLT SEAT PNL) 

@ PLT SEAT PWR BUS SEL- 

AC2 (up) 
PLT Seat Adj via AC3 pwr 

  

(R15:C) 16 
® cbMNCKUSIG 18 
PROC - op 

KU-Bd Sys Rdr & Comm 
Ku-Bd Sys WF Cont Unit (Rdr 
& Comm) 

  

Pre-seat ingress for Entry: 

  

  

  
® Discharge handheld fire Av Bay 2 agent discharge 

ext into AV BAY 2 capability 

© Perform AC POWER 

TRANSFER CABLE, 

EPS SSR-200 

19 | Port RMS: 
20 | MPM Mtr} 

21 | Fwd MRUt Mtr 2 

21 | Aft MRL Mtr 1 
  

(Continued)     (Continued)   

o
w
u
w
 TKISOL 1/2 tb - bp 

MANF ISOL 4 tb - bp 
MANF SOL 5 tb - bp 
  

(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind -0 psia 

H20 PUMP OUT PRESS 
LOOP 2 ind - 20-25 
psia 
  

AIR TEMP AV BAY ind - 
45 degF 
FREON FLOW 1 ind - 
578 pph 
  

R ADP deploy time incr 
from 15 to 30 sec 
  

if APUs active and using 
BLR CNTLR/HTR 2A or 38: 

CNW APU TEMP It - on 
after ~ 2 min 
  

STAR TRKR DR POS -Z 

OP/CL time incr from 8 to 
16 sec 
  

  

NOTES 
  

Gi) Single mtr time. If 
unlatched, one failure 
away from loss of 2 out of 
3 MRLs. EVA or RMS 
jettison capability exists. 
{f latched, one failure 
away from inability to use 
RMS 

(Continued)   

Viv holds 
position. Man OP 
capability remains. 
Viv cannot be closed 

@) Viv holds 
position 

@) viv holds 
position. Do not 
reconfig for reg 
switch or I'CNECT 
procedures 

(3) Freon Loop 1 
P/L Hx Flow Rate, 
Freon Loop 2 ICH 
Flow Rate and 
Accum Qty snsrs 
lost 

Freon Loop 2 
P/L Hx Flow Rate, 
Freon Loop 1 ICH 
Flow Rate and 
Accum Qty snsrs 
lost 

Gs) Inhibits H2O 
Loop 1 Pump AP, 
Pump Out Press, 
Pump Out Temp, 
Accum Qty, 

respectively 

IFM to provide 
ALT pwr to the I/F 
Cont. Unit may 
recover stow 
capability; if not, 
GIMBALS CAN BE 
LOCKED iFM may be 
reqd w/EVA to 
position antenna 
Gimbals. If antenna 
cannot be secured, 
antenna jettison 
reqd 

G2) Performing 
DIRECT STOW, 
MECH, SSR-S, may 
be reqd. /MCC 

IFM to provide 
ALT pwr to the iV/F 
Cont. Unit may 
recover stow 
capability 

May be repwrd 
after AC Pwr 
Transfer Cable 
connected 

Single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison     
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EPS SSR-51 (Cont) 
BUS LOSS: MNC FPC3 

  

    

  

BUS ISOLATION EQUIP/FUNCTION LosT CREW INDICATIONS NOTES 

(C2) 
@ CRT3 PWR - OFF @) AC3 Bus {sola- 

tion accomplished 
(016:C) in MNC FPC 3 

@ cb MNC FIRE SUPPR BAY 
2-0p 
  

(R12L) 
@ CRT4 PWR - OFF 
  

  

  

    

23 

24 
25 
25 

26 

.(MA73C:A) 
@ MCA LOGIC MNC FWo MNC FMC 3 Bus pwr 

3- OFF 

(R15:C) 
® cb MNB KU ELEC-op 

AC3 FMC3 Bus Pwr 
LH Vents 1,2,3 Mtr 

6 Mtr2 
RH Vents 4,7 Mtr 1 

Ku-Ant Opy/Sto Mtr 1 

-2 Star Trke Dr Sys 2 OP/CL 
capability 

R ADP Opy Mtr 1 
  

PLT HUD 
  

R ADP HtrCntlr 1 

NLG Ext Sys 1 
NLG,LMG,RMG Bkup Rel 

1 
  

MNC Pwr to CNTL Buses 8C1, 

MPS REngCntirCha 
LEng CntirCh8 
  

ET Door Mtrs: 
CAL Lat Actr 2 Mtr 2 
L Or Closure Mtr 2 
R Or Clasure Mtr 1 

Uplack Lat Mtr 1 
  

TAGS total loss 
  

        

ACTIONS column 
prior to connecting 
AC Pwr Transfer 
Cable. For listing of 
AC3 isolation steps, 
refer to AC3 BUS 
LOSS SSR-130 (BUS 
ISOLATION column) 

Qs) Mtr 2 remains 

Htr Catle 2 
remains 

Qs) LG can still be 
deployed by Pri Hyd 
System or by redun- 
dant Pyro Backup 
Release System 2. 
NLG extension pwr 
assist still available 
from redundant sys. 
Brakes Enabled 
before WOW 

Redundant 
mtrs remain 

  

EPS/SRO9S5 =: 08/12/88 7-165 MAU/ALUGEN 2. 
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EPS SSR-52 
BUS LOSS: MNC MPC3 (Includes MNC MMC2 & MNC MMC4) 

Z 
  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform MNC BUS TIE, FC3 Purge Viv (R13L) G) 

EPS SSR-2 BUS TIE (Cue O2,H2 Flow Xders RAD CNTL PORT,STBD d Buses are tied 

Card) SS AV Snsrs (two) tb - bp loss OF FC3 Purge 

@ Monitor, record A amps - capability. As EC3 

between FC3 and tied (Lights Lost) “foses performance 
FC 
  

(L2) 
@ FLASH EVAP FDLN HTR 

B SPLY-2 

FES H20 Fdin B Mid 2 Htr 1 

PLB Floodits Aft Port, Mid 
Stbd 
  

  

‘| (A112) 
@ HYD HTR AFT FUS A - 
AUTO 

@ HYD HTR AFT FUS B - 
OFF 

Aft Fuselage Hyd Htrs B 

if first RGA failure and 
rates sensed: 

"RM FAIL RGA‘ (3) 
  

If FC H20 RIf Htrs in B 

AUTO: 

SM ALERT Light/Tone - on 
‘S69 FUEL CELL’ 
  

  

(R12U) 
@ FCH2ZO LINE HTR-A FC H20 Line HtrsB 

  

AUTO ReliefHtrs B 
@ FCH20 RELIEF HTR-A Noz Htr 

AUTO 

(MA73C:C.D) 

@ cb MCA PWRAG3 3 
MID 2 - op 

@ cb MCA PWR AC3 3 
MID 4- op 

Stbd Rad Lat 7-12 Mtr 2 

Limit sw 

Port Rad Lat 7-12 Mtr 2 

Limit sw 

Port, Stbd Rad Dpy/Sto Mtrs 2 
  

For PL8D ops: 
@ OP/CL Ors in man mode 

PLBD: 
C/L Lat 13-16 Mtr 1 

1-4,5-8,9-12 Mtr 2 
Stbd Aft Blkhd Lat Mtr 1 
Port Aft Blkhd Lat Mtr 2 

Door Mtr 1 
Stbd Door Mtr 2 CL Limit 
sw 

  

SM (BFS SM 63) PL BAY 
DOORS 

    
  

If in AUTO OP/CL for 

PLBDs, sequence 

terminates mmediately 
and msg (S63) P8D 

CONFIG’ 

During MAN PLBD OPI/CL, 
single mtr run time 
noted on actuators 
listed at left 

  

  

  

(A8L) 
PORT RMS: 

DPY/STO tb - bp 
R-F-L AFT tb - bp 
Reten Latches tb - op 
  

  

(1) 
If HILOAD EVAP enabled: 
@ HILOAD DUCT HTR - 

A(B) 
@ TOP EVAP HTR DUCT - 

A(B) 

Hi Load Duct Inbd, Outbd 
Htrc 

Topping Evap Ouct Fwd, 
AftHtrC 

  

  

BUS ISOLATION 
  

(A7U) 
PLBAY FLOOD 
© AFT PORT - OFF PLB Aft Port Floodlt 

  

  

@ MID STBD - OFF Mid Stbd Floodit 

@ RMS STBD SPOT - OFF 

(O16:A) RGA3 

@ RGA 3 - OFF 

(R12U) 
@ FCPURGE VLV 3-CL 
@ STARTUP HTR3-ENA FC3 Startup Htr INH capability 
  

(MA73C:A,8) 
@ MCA LOGIC MNC MID 

2,4 (two) - OFF 

MNC MMC2, MNC MMC4 Bus 
pwr 

    MNC pwr to ESS1BC,2CA 
  

Freon Loop 1 Cntlr A Rad Byp 
Viv Mtr man Cntl 
  

Port RMS: 
MPM Mtr 1 

Fwd MRL Mtr 2 
Aft MRL Mtr 1 
      (Cantinued)       

the tied FC will pick 
up load, slowing 
FC3 degradation. 
\f degradation 
projection does 
not allow for 
nominal EOM, 
Fuel Cell will be 
shut down. “MCC. 

and 
Loss of FC3 SS AV 
Snsrs. Change in 
AAmps > 12 amps 
indicates possible 
cell crossover 
problem, AAmps 
shift due to loss of 
FC3 Purge capab- 
lity is indicated by 
change tn AAmps 
between pre- and 
post-purge 
readings. MCC will 
aid in this determi- 
nation 

G) If AC3 cbs not 
opened, Lat Mtrs 2 
of actuators for 
Port, Stbd Rad tat 
7-12 continues to 
run until Sys B Lat 
Cntl sw placed to 
OFF. Other equip 
pwrd by AC3 MMC2 
and AC3 MMC4 lost 
because of MNC 
MMC2 and MNC 
MMC4 loss 

G) Buses remain 
pwrd 

(a) Cntirs A,B Rad 
Byp Mtrs Auto Cntl 
and Cntir B Rad Byp 
Viv Mtr Man Crti 

remain 

(5) singte mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 

G) Single mtr 
time. if unlatched, 
one failure away 
from loss of 2 out of 
3 MRLs. EVA or RMS 
jettison capability 
exists. If latched, 
one failure away 
from inability to use 
RMS 

G) This switch may 
be used to pwr 
other equipment 

  

EPS/SR/096 © 12/15/88 

  

7-166 MAL/ALL/GEN 4 

  
 



EPS SSR-52 (Cont) 
BUS LOSS: MNC MPC3 _ 

  

BUS ISOLATION 

  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
    

619   

RH Vent 3 Mtr 2 

4,7 Mtr 1 
5 Mtr 2 

LH Vent 3 Mtr1 
6 Mtr 2 

KU ANT Dpy/Sto Mtr 1 Limit 

sw 
  

Redundant KU BAND Xmit 
Enable 

Redundant Boom Stow 

Enable !! Excitation Signal 
  

          

G) With an inop 
limit sw, mtr will 
continue to run 
until primary sw 
returned to GND 

G) Redundant sig 
(MNB) enables KU 
Band Xmit 

MNB MMC4 
pwr remains to 
supply pwr to Boom 
Stow Enable I! 
signal for stow mtrs 

  

EPS/SR/O97 «(08/12/88 

  

7-167 MAL/ALUGEN 2 
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EPS SSR-53 
BUS LOSS: MNC APC3 

    

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For RCS loss, refer to Aft L RCS He Press Isol B GPC lf OMS GMBL cmd abs G) 
OMSIRCS Slide Rule (use Cntt, man CL capability value > 2 deg: pocition holds 
APC6 Slide for Aft RCS) 

For leak isolation only, 
reconfig following vlv: 

(07) 
@ AFTLRCS He PRESS B 

e RRCS He PRESS B 

Aft R RCS He Press Isol 8 man 
OP capability 

AftL,R RCS Manf tsol 5 GPC 

Cati, man CL capability 

CW OMS TVC It - on 
"ROMS GMBL'  (3,B) 
  

  

(A12) 
APU HTR TK/FU LN/H20 
@ SYS 2A- AUTO 

@ SYS 3B - AUTO 

APU 2 Fu Pump/GG H20 
HtrsB 

APU 3 Fu Pump/GG H20 
HtrsA 

APU 3 GG Inj H20 Htrs 
3A,23A 

  

  

  

  

      

  

  

  

  

  

(A14) 

@ RCS/OMS HTRL,R POD - L.R Pod Htrs B (partial) 

BOFF,A AUTO 

Prior to using L.R OMS: 

(08) 
R OMS He PRESS/VAP ISOL ROMS He Vap Isol 2 GPC Cntl 
@ A-GPC ROMS He Pr Isol B GPC Ctl 
@B-OP 

L OMS He PRESS/VAP ISOL LOMS He Pr/Vap Isol A,B 
@ A(B)-GPC man Cntl 
@ B(A)-CL 

GNC XXXXX 
MNVRYYYYY (3,8) 

Sel ROMS SEC TVC: ROMS Pr TVC 
@ GMBL SEC R -ITEM 31 

EXEC 

BUS ISOLATION 

(R1) 
@ PL AFT MNC - OFF Aft Payload C pwr 

ROMS BPV 2 OP sig 
APU 2 Fu Tk VivB 
  

          

GQ) Man CL and 
GPC cnt! remains 

G) Do not 
reconfig for reg 
switch or 'CNT 
procedures 

G) Maintains He 
Isol redundancy 

G) Viv normally 
closed. Man cntl 
remains 

G) Prevents 

simultaneous 
opening of 
parallel reg paths 
and possibly 
rupturing burst 
disk 

G) Viv normally 
closed. GPC cntl 
remains 

Viv fails 
closed. 
Redundant viv 
remains 

  

EPS/SR/098 07/19/88 7-168 MAU/ALUGEN 

  

 



621 

EPS SSR-54 
BUS LOSS: MNC APC6 (Includes MNC APC3, MNC ALC3, MNC AMC3) 

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(Lt) (R4) G) 
© FLASH EVAP CNTLR PRI Flash Evap Cntr Pri A HYD LGISOL VLV 3 tb-OP | wy holds 
A-OFF 

@ FLASH EVAP CNTLR PRI 

B(SEC) - ON (If reqd) 
@ TOP EVAP HTR NOZR- 

A AUTO 

If HILOAD EVAP enabled: 
@ HILOAD DUCT HTR - 

A(B) 

Topping Evap R Noz Htr B 
Hi Load Ouct Noz HtrC 

HYD MPS/TVC ISOL VLV 
SYS 3 th-CL 
  

(07) 
AFT LRCS He PRESS B 

tb-bp 
AFT L,R RCS MANE ISOL 5S 
(two) tb - bp 

  

{L2) 
@ FLASH EVAP FDLNHTR 

BSPLY -2 
FES H20 Fdin 8 Htrs 1 (all 

except Mid 2) 
  

For RCS loss, refer to 
OMSI/RCS Slide Rule 

For teak isolation only, 
reconfig following viv: 
(07) 
@ AFT L RCS He PRESS B 
eo R RCS He PRESS B 

Aft L RCS He Press Isol B GPC 
Cntl and man CL capability 

Aft R RCS He Press Isol B man 
OP capability 

Aft L,R RCS Mant Isol S GPC 
Cnti and man CL capability 

(FSMs) 

$86 APU/HYD W/8 

$88 THRMAL FRN (2) 
SMO THRM HYD (B) 
RCS PWR FAIL 
  

If cooling by FES only: 
‘$88 EVAP OUTT 1° 
‘$88 EVAP OUT T 2° 
  

  

® Reprioritize L,R Manf 
3,4 Jets to first priority: 
DES INH twice all other 
jets; highest priority 
first, then next highest, 
etc 

Aft RCS L,R Jets 3,4 Htrs 

!f APUs active and using 
BLR CNTLR/HTR 2A or 3B, 
CW APU TEMP It- on 

after ~2 min 
  

{f OMS Gmbl cmd abs 
value > 2 deg: 

CNW OMS TVC It- on 
‘ROMSGMBL’ (3,8) 
  

  No R MPS He usage during 
entry (MM304) 
  

  

  

(R2) 
@ BLRCNTLR/HTR 2-8 Hyd H20 Bir 2 CntlrA 

e 3-A Bir 3 CntirB 

(A12) 
APU HTR TK/FU LINE H20 
@ SYS 3B-AUTO APU 3 TK/FU Ln HtrA 

3 FU Pump/GG H20 
HtrsA 

3 GG Inj H20 Htrs 
3A,23A 

@ SYS 2A-AUTO 2 TK/FU Ln Htr B 

2 FU Pump/GG H20 
Htrs B 

APU HTR GAS GEN/FUEL 
@ PUMP 3-B AUTO 3 GG/FU Pump HtrA 

@ 2-AAUTO 2 GG/FU Pump Htr 8 
APUHTR 

@ LUBE OIL LINE 3 - 3 Lube Oil Ln Htr A 
B AUTO : 

@ LUBE OIL LINE 2 - 2 Lube Oil Ln HtrB 
A AUTO 

HYD CIRC 
@ PUMP PWR 3 -MNA Circ Pmp 3 MNC pwr 

@ 2-MNB 2 MNC pwr 

(A14) 

RCS/OMS HTR 
@ UR POD (two) - AAUTO L.R Pod Htrs B (partial) 
e -B OFF . 
    (Continued)     (Continued)       

@) Do not 
reconfig for reg 
switch or ’CNT 
procedures 

G) Man CL and 
GPC cnt! remains 

et TIME le 
1 CRITICAL ; 

If not done within 
20 min, may 
freeze N2H4 and 
lose APU. 
However, SM 
ALERT occurs 
above freezing 
temp 

  

EPS/SR/099 08/12/88 7-169 MAL/ALL/GEN 2 
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EPS SSR-54 (Cont) 
BUS LOSS: MNC APC6 

  

  

ACTIONS EQUIP/EUNCTION LOST CREW INDICATIONS NOTES 

Save ROMS Eng for 5 | ROMS GN2 Press Viv OP Sig G) 
deorbit (If reqd for 6 | ROMS Eng Pr Viv Coil 1 Viv holds 
additional on-orbit burns, Position 
/MCC) 

(5) Lost TM:   

Prior to using L(R) OMS: 

(08) 
ROMS He PRESS/VAP ISOL 

  

  

      

  

  

  

  

  

  

  

      

@ A-GPC 8 | ROMS He Vap Isol 2 GPC Cnti 

@8-oOP 8 He Pr Isol B GPC Ctl 
LOMS He PRESS/VAP ISOL | 10 | LOMS He Pr/Vap Isol A,B man 

‘| @ A(B)- GPC Cntl 
@ B(A)-CL 5 | ROMS GN2 Press VivOP TM 

MINVRrYYYY | (3.8) 
Sel ROMS SEC TVC: R OMS Pri TVC 
@ GMBL SEC R - ITEM 31 

EXEC 

For SSME Hyd Repress: 

(R4) 
@ HYD MPS/TVCISOLVLV | 1 | MPS/TVC Hyd Sys 3 Iso! Cntl 

SYS 1,2 (two) - OP, wait 
10 sec, then CL 

tf reqd during entry 
(< 120K ft): 

(L1) 
@ NH3 CNTLRA - PRIGPC 11 | NH3 Sys A Sec Cntlr Man ON 
if reqd for Post Rollout: capability 
@ NH3 CNTLRB -SEC/ON 12 | NH3 Sys B Pri Cntlr and Auto 

swover to Sec Cntir 

If NH3 CNTLR A(8) - 
SEC/ON read, then: 

{L1) 
@ H20 PUMP LOOP 1,2 
(two)-ON 

@// FLOW PROP VLV LOOP 
1,2 (two} - ICH 

lf applicable: 

@ Activate P/L H20 

LOOP(s) 

BUS ISOLATION 

(R1) 
@ PL AFT MNC - Aft Payload C pwr 

OFF PL MNC Cur Sig Condr 

13 | ATVC 1 isol ME 

(MA73C:B) 

@ MCA LOGIC MNC AFT 3 - MINC AMC3 Bus pwr 
OFF RH Vents 8,9 Mtr 1 

Freon Loop 1, 2 Cold Plate 
Flow Xders 

APU 2 Crtlr Pwe Sply B 
14 Fu Tk VivB 

APU 3 Crtir Pwr Sply A 
14 FuTk VIVA 

1 | LG Hyd Sys 3 tsol Ctl 
15 | ROMS Cntl Viv 1,2 Coils 1 
16 | OMS Qty Gauging for ail 

R OMS single engine burns 
17 | ROMS Purge Viv 1,2 

Aft RCS LR Jet 5 Htr 

(Continued)         

    

  

GNC SYS SUMM 2    
ROMS N2 P VLV 
ROMS ENG Vv 2: 
assume Viv 2 
status same as 
Vivi 

G) Unable to 
confirm 
redundant coils 

G) Maintains He 
Isol redundancy 

Viv normally 
closed. Man cntl 
remains 

@) Prevents 

simultaneous 
opening of 
paraliet reg paths 
and possibly 
rupturing bust 
disk 

Viv normally 
closed. GPC cntl 
remains 

@) Sys A Pri 
Cntlr, auto switch- 
over to Sec Cntlr 
remain 

(2) Sys B Sec Cntir 
man On capability 
remains 

G3) Six vivs fail in 
non-isolation 
position 

Viv fails 
closed. Redun- 
dant viv remains 

Gs) Redundant 
coils remain 

/MCC for 
OMS Qtys 

17 
  

CAUTION 
    

    

   
    

  

  

  

   
No Purge. 
Wait 10 min 
between burns    

  

EPS/SR/100 08/26/88 7-170 
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EPS SSR-54 (Cont) 
BUS LOSS: MNC APC6 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

:   

18 
19 
20 

MPS: 
R Eng He intercon Outlet 
Viv 
REng He lsol A 
L Eng He Xovr Viv 
Manf Repress LO2 Viv 1,2 
Prpit F/D Outbd LO2 Viv 
  

2 _
 ET Door Mtrs: 

C/L Lat Actr 2 Mtr 2 GPC 
Cntl 

L Dr Closure Mtr 2 GPC CL 
capability 

R Or Closure Mtr 1 GPC CL 
capability 

R Or Uplock Lat Mtr 1 GPC 
Lat capability 

AC Pwr removal capability 
via Limit sw for ET Or Mtrs: 
C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 
R Or Closure Mtr 1 

Uplock Lat Mtr 1 
  

          

Viv fails closed 

Viv fails closed. 
LO2 Manf will not 
be pressurized with 
He during entry 
(MM304) 

Viv holds 
position, LO2 Manf 
will not be inerted 
during entry 
(MM304) 

Q) Redundant 
mtrs remain 

  

EPS/SR/101 : 11/07/88 TAT ~ MAUALUGEN 4 
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EPS SSR-55 
BUS LOSS: MNC FLC3 

  

  

  

  

  

  

  

  

@ S-BD FM PWR- 1 
@ $-BD FM CNTL- PNL 

S-BD FM Sys Proc 2 

  

"BCE STRG 3 NSP’ 
If site AOS and using $-BD 
PM Xpndr 2 or ANT 

  

  

If Elec 2: 
‘ANTENNA’ (2) 

If Sys 2 pwrd: 
‘$62 BCE BYP PSP2' 

Loss of PL TLM and CMD 
If POI FDA enabled: 
"$62 POI DECOM FAIL’ 
  

  

e -CMD Xmtr 2 

(¢3) 
@ §-BD PM CNTL-PNL 

e -CMO 

© For attitude control, RCS Manf FS RJD pwr 
perform LOSS OF VERN- (FSL,FSR) 

IERS (ORB OPS, RCS) 

Override F4 Manf status to RCS Manf F4 RJO pwr 
: (F4R,F4D) 

@ RCS FWD - ITEM 1 EXEC 
@ MANE VLVS 4 OVRD - 

ITEM 43 EXEC 
  

For RCS loss, refer to 3 
OMS/RCS Slide Rule 

Recontig following vivfor | 7 
leak isolation only: 

(08) 
@ FWD RCS He PRESS 8 

Fwd RCS He Press isol 8 man 
OP capability 
Fwd RCS Manf isol 5 GPC 
Cntl, man CL capability 

  

Pre-seat ingress for Entry, 8 
discharge handheld fire 
ext into AV BAY 2 

Av Bay 2 agent discharge 
capability 

  

  

BUS ISOLATION 
  

(016:C) 
@ co MNC FIRE SUPPR 

BAY 2-ap 
  

R ADP Htr Cntir 1 
NWS fail indication (pn F2) 

              

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(Atl) (COMM LOST) G@) a 
$-BD PM S-Band PM Sys 2: All$-BD A/G voice lostif | Indications 
@ ANT SW ELEC-1 FM, PM Ant Sw 2 Sys 2 selected Gntiete 
@ XPNOR- 1 Xpndr 2 commanded 
@ PWRAMPL OPER- 1 Pwr Ampl 2 (F7) 
© PWR AMPLSTBY- 1 CW RCS JET It-on G) 
© PRE AMP- 1 Pre Amp 2 Fe FS) nS Ferenc hen 

* PWR “1 NSP 2 LOG GEARR tb-bp RMG down 
wee e nce n ww ne enon Jo bowl LOG GEAR NOSE tb- bp 

-| If PSP and Intrg read for $-BD PL Intrg 2 G) Viv holds 
PL ops: PSP 2 (08) position 

@ $-8D PL CNTL-PNL Sw PL Ant capability to FWD RCS MANF ISOL 5 
e PWRSYS - 1 1RH,1LH tb-bp G) FSM caused 
e Reconfig PSP by Antenna 

© Perform PLINTRG (FSMs) miscompare 
REACQ F RCS OR) JET 

(AiR) If NSP 2 selected: G) Manf status 
not automatically 
declared closed. 
Jet fail-offs may 
occur when 
commanded 

G) Do not 
reconfig for reg 
switch or I'CNT 
procedures 

G) Viv holds 
position. Man OP 
capability remains. 
Viv cannot be 
closed 

Htr Catle 2 
remains 

G) Indicates ON 
when Nose Gear 
down 

  

EPS/SR/102 «08/12/88 7-172 MAL/ALL/GEN 2 
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EPS SSR-56 
BUS LOSS: MNC ALC3, 

Z 
  

  

ACTIONS _EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(L1) (R4) G) 
Viv holds @ FLASH EVAP CNTLR PRI HYDLGHYDISOLVLV3 | SoZ. 

A-OFF 
@ FLASH EVAP CNTLR PRI 

B(SEC) - ON (If reqd) 
@ TOP EVAP HTR NOZR- 

A AUTO 
If HI LOAD EVAP enabled: 
@ Hi LOAD DUCT HTR - 

A(B) 

FES Cotlr PriA 

Topping Evap R Noz Htr 8 
Hi Load Duct Noz HtrC 

tb-OP 
HYD MPS/TVCISOL VLV 

SYS 3 tb-CL 
  

  

(L2) 
@ FLASH EVAP FDLNHTR 

BSPLY -2 
FES H20 Fdin B Htrs 1 

(all except Mid 2) 

(07) 
AFT LRCS He PRESS B 

tb-bp 
AFT L,R RCS MANF ISOL 5S 

(two) tb - bp 
  

RCS PWR FAIL 
  

  

For RCS loss, refer to OMS/ 
RCS Slide Rule 

Only reconfig following 
viv for leak tsolation: 

(07) 
@ AFT R RCS He PRESS B 

e L RCS He PRESS B 

Aft R RCS He Pr Isol 8 man OP 

capability 

Aft RCS He Press Isol B GPC 

Cntl, man CL capability 
Aft L.R RCS Manf sol 5 GPC 

Cntt, man CL capability 

If cooling by FES only: 
CNW FREON LOOP It - on 
‘S88 EVAP OUT T1' 
"$88 EVAP OUT T2’ 
  

  

@ Reprioritize L,R Manf 

3.4 Jets to first priority: 
DES INH twice all other 
jets; highest priority 
first, then next highest, 
etc 

Aft RCS LR Jet 3,4 Htrs 

If APUs active and using 
BLR CNTLR/HTR 2A or 3B: 
CA APU TEMP It-on 
after ~2 min 
  

  

  

(R2) 
@ BLRCNTLRHTR 2-8 Hyd H20 Bir 2CntlrA 

e 3-A 3 CntirB 

(A12) 

APU HTR TK/FU LINE/H2O0 
@ SYS 3B - AUTO APU 3 Tk/FuLnHtrA 

e 2A-AUTO 2 Tk/Fu Ln Htr B 
APU HTR GAS GEN/FUEL 

@ PUMP 3-8 AUTO APU 3 GG/FU Pump HtrA 
e 2-AAUTO 2 GG/FU Pump HtrB 

APU HTR LUBE OIL 
@ LINE 3-B AUTO APU 3 Lube Oil Ln HtrA 

  

e 2-AAUTO 2 Lube OilLn HtrA 

HYD CIRC 
© PUMP PWR 3-MNA Circ Pump 3 MNC pwr 
e 2-MNB 2 MNC pwr 

Save R OMS eng for ROMS GN2 Press Viv OP Sig 
deorbit (If reqd for Eng Pr Viv Coil 1 
additional on-orbit 
burns, YX MCC) 
  

Prior to using L(R) OMS: 

(08) 
R OMS He PRESS/VAP ISOL 

@ A-GPC 
©8-OP 

ROMS He Pr Isol B GPC Crtl 

  

For SSME Hyd Repress: 
(R4) 
@ HYD MPS/TVCISOL VLV 

SYS 1,2 (two) - OP, wait 
10 sec, then CL 

MPS/TVC Hyd Sys 3 Isol Cntl 

    (Continued)     (Continued)       

Q) Do not 
reconfig reg 
switch or ‘CNT 
procedures 

G) In A position, 
Sys 3 HYD H20 Bir 
and Tk Htrs are 
still operative, but 
GN2 SOV opens 
and cannot be 
closed. 8 position 
must be selected 
for entry 

@....., 
' TIME ! 

* | CRITICAL {* 

If not done within 
20 min, may 
freeze N2H4 and 
lose APU. 
However, SM 
ALERT occurs 
above freezing 
temp 

G) Maintains He 
Isol redundancy 

G) Viv normally 
closed. Man cntl 
remains 

G) Lost TM: 

GNC SYS SUMM 2 

ROMS N2 P VLV 

Unable to 
confirm 
redundant coils 
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EPS SSR-56 (Cont) 
BUS LOSS: MNC ALC3 

  

EQUIP/FUNCTION LOST 
  

  

  

  

      

ACTIONS CREW INDICATIONS NOTES 

if reqd during entry No R MPS He usage during G) 
(< 120K ft): entry (MM304) aadition holds 

(L1) 
@ NH3CNTLRA-PRIGPC | 16 | NH3 Sys A Sec Cntlr man ON G) 
If reqd for Post Rollout: capability “ Redundant 
@ NH3 CNTLRB - SEC/ON 17 | NH3 Sys B Pri Cntlr and Auto coils remain. 

swover to Sec Cntir 

If NH3 CNTLR A(B) - SEC/ CAUTION 
ON reqd, then: 

/@ H2O0 PUMP LOOP 1,2 
(two) - ON 

@/ FLOW PROP VLV LOOP 

1,2 (two) - ICH 
if applicable: 
® Activate PL H20 

LOOP(s) 
  

  

BUS ISOLATION 
  

  

NONE 

  
11 
"i 

15 

1 

15 
13 

ROMS Eng Cntl Viv 1,2 
Coils 1 

OMS Qty Gauging for alt 
R OMS Single Engine burns 

ROMS Purge Viv 1,2 
Aft RCS L,R Jet 5 Htr 
  

LG Hyd Sys 3 Isol 
APU 2 Fu Tk VivB 

3FuTkVivA 
  

MPS: 

R Eng He Intercon Outlet 
viv 

R Eng He IsotA 
L Eng He Xovr Viv 
Manf Repress LO2 Viv 1,2 
Prpit F/D Outbd LO2 Viv 
  

        

  

  

   
  

  

       

No Purge. 
Wait 10 min 
between burns 

@) Viv fails 
closed. 
Redundant viv 
remains 

@) / MCC for 
OMS Qtys 

Gs) Viv fails 
closed. LO2 Manf 
will not be 
pressurized with 
He during entry 
(MM304) 

Viv holds 
position. LO2 
Manf will not be 
inerted during 
entry (MM304) 

@ Viv fails 
closed 

Sys A Pri 
Cntir, auto 
switchover to Sec 
Cntlr remain 

@) Sys B Sec Cntir 
man On capability 
remains 

  

EPS/SR/104 08/26/88 7-174 MAUALUGEN 2 
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EPS SSR-57 
BUS LOSS: MNC FMC3 

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(FSM) G) 
RM DLMA FAIL . sal holds 

Override F4 Manf status to 

op (08) Q) . 
@ RCS FWD - ITEM 1 EXEC FWD RCS TK ISOL 1/2 Mtr 2 remains 
@ MANF VLVS 4 OVRD - Fwd RCS. Tk Isol 1/2 Cnt! tb-bp : 

  

  

  

G) Htr Cntlre 2 

  

  

  

  

              
  

  

  

ITEM 43 EXEC Manf tsol 3,4 Cntl FWD RCS MANF ISOL 4 
tb-bp remains 

R ADP deploy time incr 
BUS ISOLATION from 15 to 30 sec 

STAR TRKR DR POS -Z 

-Z Star Trkr Dr Sys 2 OP/CL OPICL time incr from 
capability 8 to 16 sec 

R ADP Deploy Mtr 1 
Disc 1 

(MA73C:A) MNC FMC3 Bus pwr 

@ MCA LOGIC MNC FWD R ADP HtrCntlr 1 
3 - OFF LH Vent 1,2 Mtr 

EPS SSR-58 
BUS LOSS: MNC MMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(MA73C:C) (R13L) 
@ cb MCA PWR AC3 3 

MID 2-op 

Stbd Rad Lat 7-12 Mtr 2 
Limit sw 

RAD CNTL STBD tb- bp 
  

  

For PL8D Ops: 
@ OP/CL Drs in man mode, 

MANUAL PLBD CLOSING 
(DEORBIT PREP) 

Stbd Rad Opy/Sto Mtr 2 
PLBD: 

C/t Lat 1-4 Mtr 2 
5-8 Mtr 2 

Port Aft Bikhd Lat Mtr 2 
  

  

BUS ISOLATION 
  

(MA73C:A) 
@ MCA LOGIC MNC MID 

2- OFF 
MNC MMC2 Bus pwr 

  

  
RH Vents 4,7 Mtr 1 
LH Vents 3 Mtr 1 

6 Mtr2 

  

  
5M (BFS SM 63) PL BAY 
DOORS   
  

If in AUTO OPICL for 
PLBDs, sequence 

terminates immediately 
and msg ‘(S63) PBD 
CONFIG’ 

During MAN PLBD OPLCL, 
single mtr run time 
noted on actuators 
listed at left 
  

  

KU ANT Dpy/Sto Mtr 1 
limit sw 

Redundant Ku-Band Xmit 
Enable 

Redundant Boom Stow 
Enable Il Excitation Signal 

(A8L) 
PORT RMS: 

DPY/STO tb - bp 
R-F-L AFT tb - bp 
RETEN LAT tb- bp 
  

  

Port RMS Aft MRL Mtr 1 
  

          

G) If AC3 cb not 
opened, Lat Mtr 2 
of Stbd Lat 7-12 
Actuator continues 
to run until Sys 8 Lat 
Cntt sw placed to 
OFF. Other equip 
wrd by AC3 MMC2 

lost because of MNC 
MMC2 loss 

GQ) With an 
inoperative limit 
switch, mtr will 
continue to run 
until stow sw 
returned to gnd 

G) Redundant sig 
(MNB) enables Ku- 
Band Xmit 

@) MNB MMC4 
pwr remains to 
supply pwr to Boom 
Stow Enable Il 
Signal for Stow mtrs 

  
  

EPS/SR/105 = 11/09/88 7-175 
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EPS SSR-59 
BUS LOSS: MNC MMC4 | 

, 

  

  

  

  

  

      

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(MA73C:0) 1 | Port Rad Lat 7-12 Mtr 2 (R131) G) FAC3 cb not 
© cb MCA PWRAC3 3 Limit sw RADCNTLPORTtb-bP | ooened Lat Mtr2 

MID 4-op Port Rad Dpy/Sto Mtr 2 of Port Lat 7-12 
SM (BFS SM 63) PL BAY Actuator continues 

For PL8D Ops: PLBD: BOORS torun until Sys B Lat 
®@ OP/CL Drs in man mode, C/L Lat 9-12 Mtr 2 Control sw placed 
MANUAL PLBD CLOSING 13-16 Mtr 1 If in AUTO OP/CL for to OFF. Other equip 

(DEORBIT PREP) Stbd Aft Bkhd Lat Mtr 1 
Port Door Mtr 1 

Stbd Door Mtr 2 CL Limit sw 
  

  

BUS ISOLATION 
  

(MA73C:8) 
@ MCA LOGIC MNC MID 
4-OFF 

MNC MMC 4 Bus pwr 

  

    

W
w
w
n
h
 

RH Vent 5 Mtr 2 
3 Mtr 2 
  

Port RMS: 

MPM Mtr 1 
Fwd MRL Mtr 2 
  

  

  
PLBDS, sequence 
terminates immediately 

and msg (S63) PBD 
CONFIG’ 

During MAN PLBD OP/CL, 
single mtr run time 
noted on actuators 
listed at left 

  

      

pwrd by AC3 MMC4 
lost because of MNC 
MMC4 loss 

Q) one failure 
away from EVA to 
stow MPM or from 
RMS jettison 

G) Single mtr time 

    

EPS/SR/106 = 12/15/88 7-176 MAL/ALL/GEN 4 
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EPS SSR-60 
BUS LOSS: MNC AMC3 

  

  

  

  

  

  

  
        
  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE RH Vents 8.9 Mtr 1 NONE G) 
Redundant 

mtrs remain 

BUS ISOLATION 

(MA73C:B) 
@ MCALOGIC MNC AFT 3 - MNC AMC3 Bus pwr 

OFF 

ET Door Mtrs: 

CAL Lat Actr 2 Mtr 2 GPC 
Cntl 

L Or closure Mtr 2 GPC CL 
capability 

R Or closure Mtr 1 GPC CL 
capability 

R Dr Uplock Lat Mtr 1 GPC 

Lat capability 

AC pwr removal capability 
via Limit sw for ET Dr Mtrs: 

CA Lat Actr 2 Mtr 2 

L Or closure Mtr 2 
R Dr closure Mtr 1 

Uplock Mtr 1 

EPS SSR-61 
BUS LOSS: MNC R15 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(C3) MS Floodlt lost G) 
@ AUDCTR-1 Audio Center 2 Comm via PS ATU lost a AUD CTR2 

1 | if Aud Ctr 2 selected, all selected, a 
(AW18D) ‘comm lost intercom, AG, 

c O: recorded voice lost @ AIRLK AUD CNTL - AJL ATU, EMU CCU 1,2 until AUD CTR 1 
MIDDECK PS ATU, CCU 2 | If operating KU-Band selected 

comm, no U/L voice 

BUS ISOLATION TAGS pwr It off @)xucomm 
(R15:A) function OK 

cb MNC 
G) 

@ AUD AUD CTR2-op TAGS reqd 
e PS/AIRLK - op comm sig proc 

(R15:B) 
cb MNC 
@ UHF -op UHF redundant pwr 
@ GCILC-op GCIL redundant pwr MOM 

cmds to CCTV Sys 
@ CNTL 8US AB1/2/3 - op 

(R15:C) 
@ cb MNC KU SIG PROC - 

(R15:D) 

cb MNC TV 
®@ CAB - op 
cb MNC TV KEEL/EVA 
@ CAMR/PAN-TILT- op 

@ CAMRHTR-op 
@ KEEL/EVA PAN-TILT 

HTR-op 

(R15:€) 
@ cb MNC MS FLOOD - op 

MNC pwr for CNTL AB1, AB2, 

AB3 

Fit, Middeck TV Camrs, VFMs 

Keel/EVA Camr/Pan-Tilt 

Keel/EVA Camr Htr 

Keel/EVA Pan-Tilt Htr 

MS Floodit 

Le ee 

    Tags Cmd pwr ON/OFF Cntl               

EPS/SR/107 = 11/07/88 7-177 MAL/ALL/GEN 4 
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EPS SSR-62 
BUS LOSS: MNC O16RJD 

  

ACTIONS 

  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

NONE 
  

ON Cntl of RCS F4 Manf 

Drivers (F4D,F4R) 
    

  

BUS ISOLATION 
    

            

Or Mant 
Drivers lost if both 
F3 Driver sw and 
F4 Driver sw OFF 
when bus failed. 
F1 Driver sw now 
controls pwr to F3 

  

      

    

  

  

NONE Manf Drivers 

CAUTION 

Do not turn 
off RJDF-28 F4 

MANF drivers 
during pre- 
sleep activities 

EPS SSR-63 
BUS LOSS: MNC 016 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

OnMCCcall, R Seat/Ctr Casi Floodits 
Place FC2 in standby: 
@ Perform BUS TIE, EPS 

SSR-1 
(R1) 
@ ESS BUS SOURCE 

FC2 - OFF 
@ FC/MN BUS B - OFF 

(tb-OFF) 

lost 
  

  

  

(06) 
@ ANNUN BUS SEL ACA 

2/73 - MNB 
ACA 2/3 MNC pwr   

  

(F6,F8) 
@ HSISEL SOURCE (two) - 

other than MLS 3 

MLS 3 

(FSMs) 

BCESTRG3ADTA  (3,B) 
4ADTA (3.B) 

3 MLS (3) 

(03) 
RCS/OMS Prpit Qty Gauge 

blanks 

(L2) 
O2 EMER tb - bp 
CAB RELIEF B tb - bp 
  

Time stops updating 
  

  

(O16:C) 
cb MNC CRYO C2 HTR 
@ TK1SNSR 2-op 
@ TK2SNSR 1-op 

Cryo O2 Tk1 Htr Current 
Snsr 2 

Cryo O2 Tk2 Htr Current 
Snsr 1 

  

(A6U) 
@ ANNUN BUS SEL - MNB ACA 4/5 MNC pwr 
  

Following loss of 2nd FC: 
(R1) 
® FC/MN BUS B- ON 

(tb-ON) 
@ ESS BUS SOURCE 
FC2-ON 

@ MN BUS TIE B - OFF 
(tb-OFF) 
(Do not BUS TIE MN B 
to any other bus) 
  

Pre-seat ingress for Entry, 
® Discharge handheld fire 

ext into AV BAY 2 
Av Bay 2 Agent discharge 
capability 

    (Continued)     (Continued)       

G) FC2 only one 
failure away (loss 
of ESS2CA) from 
loss of FC cooling, 
and inability to 
disconnect from 
Main Bus and 
close reactant vivs. 
FC2 may only be 
used to support 2 
FC ops 

@) tannun 
BUS SEL ACA 2/3 
MNNC, L/R Event Its 
tost 

G) If EMER O2 
Mission Kit not 
flown, cb is 
opened prelaunch 

(a) Current Snsr 1 
remains 

G) Current Snsr 2 
remains 

  

EPS/SR/108 01/19/89 7-178 MAUALUGEN 5 
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EPS SSR-63 (Cont) 
BUS LOSS: MNC 016 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(08) |. 
@ MLS 3 - OFF 

@ RSEAT/CTR CNSL 

FLOOD - OFF 

(016:B) 
cb MNC 
© O1SIG CONDR OF 2/3 B - 

op 
@ O|MDM OF 3/4B-op 
@ MNB CONTR -op 

@ AUX TIMING BUFF - 

(016:C) 
cb MNC 

@ SMOKE DETN CAB - op 
@ SMOKE DETN BAY 

1A/2B -op 
@ UTIL PWR A11/A15/ 

MO30F - op 
@ FIRE SUPP BAY 2-op 

@ FLOOD RCTR-op 
@ ANNUN FWD ACA 273 - 

op 
@ ANNUN AFT ACA 4/5 - 

awe ee ee ee ee eH 

@ GPS PRE AMPL UC, 
LC (two) - op 

@ H20 ALT PRESS - op 
e@ O02 EMER-op 

@ CAB RELIEF B-op 

(O16:£) 
cb MNC 

© ADTA 3,4 (two) -op 
@ MLS 3-op 

@ DDU R, AFT (two) - op 
@ RCS/OMS PRPLT QTY 

GAUGE - op 

a
o
n
 

R Seat/Ctr Crs! Floodits 

Orbiter Timing Buffer 
Aft Mission Timer 

Cabin Smoke Detector 
Av Bay 1 Smoke DetectorA 

2 Smoke Detector B 
MNC Utility pwr (Interim 

Teleprinter MNC pwr) 

Poe ee ee ee ee ee 

H20 Alternate Press Viv 
Emer O2 Sply Viv 

Cabin Relief VivB 

ADTA 3,4 

R.Aft DDU MNC pwr 
RCS/OMS Prpit Qty Gauge 

  

            

(s) If EMER O2 
Mission Kit not 
flown, cb is 
opened prelaunch 

@ uae DK 
smoke detectors 
remain 

Gr) Viv remains 
closed 

Viv holds 
position 

(@) Redundant 
pwr remains 

Go) / MCC for 
total OMS Qtys. 
Aft Qtys are found 
on 

GNC SYS SUMM 2 
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EPS SSR-64 
BUS LOSS: MNC R1A1 

    

ACTIONS EQUIP/FUNGTION LOST CREW INDICATIONS NOTES oN 
    

NONE 1 | MNC pwr to CNTLBC1,2,3 Ge 
and CNTLCAT,2,3 wane puses 

2 | MNC pwr to ESS18C, ESS2CA p 

Q@) ESS18C and 

BUS ISOLATION ESS2CA remain 
pwrd 

    

  

  
  

NONE                   

EPS SSR-65 
BUS LOSS: MNC A14 

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

GNC 23 RCS 

@ Reprioritize Fwd Manf 4 Fwd RCS Jet 4,5 Htrs 

jets to first priority: Des 
INH twice all other jets, 

highest priority first, 
then next highest 
Priority, etc 

    

    

  

BUS ISOLATION 
    

NONE 
  

632                 
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EPS SSR-66 
BUS LOSS: MNC ML86B 

  

  

  

  

  

DUMP USING FES, ECLS 
SSR-9 
  

  

BUS ISOLATION 
  

(ML86B8:A) 

cb SPLY H20 

@ GALLEY SPLY - op 
@ XOVR VLV -op 

@ TK CINLET -op 

@ TKA OUTLET - op 
@ OUMP VLV/NOZ HTR - op 

(ML868:D) 
cb PYRO JETT SYSB 
@KU ANT -op 
@ PORT RMS - op 

@STBD RMS - op 

(ML86B:E) 
cb MNC EMU 1H20 

@ WASTE - 0p 
@SPLY -op 
cb MNC SEAT 
@L-op 
@R-op 

co MNC FLOOD 
@ TNLADAPT 4-op 

(ML86B:F) 
cb MNC FLOODS 
@ MIDDECK 5/7 - op 
e 3/4/MO13Q - op 

@ BUNK 1/3-o0p 
® AIRLK 4-09 

Galley H20 Sply Viv Cntl 

Sply H20 Tk CIn Viv Catl 

Tk A Out Viv Cotl 

Dump Noz Htr 

KU-BD Jettison Sys B 
Port RMS Jettison Sys B 

EMU 1 Waste H20 V\v Cntl 

Sply H20 Viv Cot! 

fee re me ee a 

Middeck Floodits 3,4,5,7 
MO13Q Pni It 1 

Bunk Fioodlts 1/3 
Airlk Floodit 4 

  

        

  

  

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(PLT SEAT PNL) (AW820) G) 
@ PLT SEAT PWR BUS SEL - CDR Seat Adj via AC3 pwr 1 | EMU 1H20 SPLY tbh-CL Viv holds 
AC2 (up) 1 WASTE th-CL_ | Position 

(CDR SEAT PNL) (R12L) Qi SPLY H20 
@ CDR SEAT PWR BUS SEL - PLT Seat Ady via AC3 pwr SPLY H20 DUMP VLV ENA/ 

AC2 (up) 11 TKA OUTLET tb -bp NOZHTR - OFF, 

2 | DUMP VLV tb - bp tb unpwrd and 
(ML868:F) 1 | XOVRVLV tb-bp already bp 
@cb MNC CRYO 02 HTR Cryo O2 Tk4 Current Snsr 2 1 | GALLEY SPLY VLV 

TK4SNSR 2 - 0p tb-bp G) current Snsr 
1 TKC INLET tb - bp 1 remains 

lf SUPPLY H20 Dump reqd: Sply H20 Dump Viv Conti 

For TKA and/or B Noz Htr (LIGHTS LOST) G) 
@ Perform SUPPLY H20 Xovr Viv Cntl Middeck Floodits 3,4,5,7 Sys A remains 

SYS BACKUP DUMP Bunk Floodlts 1/3 

TKA,B (IFM) for TKC Airlock Floodlt 4 G) 
and/or D MO13Q Pni It 1 eg ally not 

@ Perform SUPPLY WATER TA Floodit 4 

G) One failure 
away from loss of 
jettison capability 
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EPS SSR-70 
BUS LOSS: ESSiBC DA1 

wn 
ne 
wm 
wn 1 

ax 3 
Wy 4 

2 

W 

13 

14 

634 

(Includes all ESS1BC sub-buses) 

    

    

    

    

    

    

    

    

  

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNETION LOST CREW INDICATIONS NOTES 

© Perform FC1SHUTON, | 1 | FC1 Controller and Pumps 2 | MASTER ALARM G) 
EPS SSR-2 FCSHUTON 4 | FC1 Reac Viv Cnt! Light/Tone - on raw . ice Shea ~i Time ! (Cue Card), then: 

L Audio lost * {CRITICAL | 
(Rt) 5 | MNA pwr to CABPL 1,2,3 L Glrshid Floodit lost FC1 must be shutdn 
@ PL CAB - MNB buses within 9 min to 

(F7) avoid potentially 
(O05) 6 | No CW Its hazardous 
@ lL AUDCNTL-R 2 | L Audio pwr Two of four bulbs in MA condition 

its not it 

(06) SM ALERT Light/Tone GQ) No int 
@ MTU-OSC2 MTU Pwr Sply A/Osc 1 AiG, or recorded. 

; (R1) voice from CDR 
If add'l Itg reqd: 7 | FC/MN BUS A tb - OFF ATU. When L AUD 
(C3) 7 | MN BUS TIE A tb - OFF CNTL switched to 
@ EMER LTG - ON/OFF 8 | L Glareshield Floodits via 9 | INV/AC BUS 1 tb - OFF RIGHT, only listen 

pnl O6 sw 4 | O2 MANF VLV TK1 capability restored 

tb-CL 
(R1) 4 | H2 MANF VLVTK1 G) roman BUSA 
@ 02,H2 MAN VLV TK2 4 | Cryo 02,H2 Tk1 Manf Viv tb-CL and MN BUS TIE A 

(two) - OP Cntl 4 | FC1 REAC (two) tb- CL sws work, but ths 
FC1 RDY tb - bp are lost 

If only two CRYO TK sets 10 | FC1 COOL PUMP 4P tb - bp 
or TKs 3 and/or 4 viv holds posi- 

depleted: Cryo Tk1 O2,H2 Htrs (FSMs) tion but tb and sw 
(R1) Auto ops if O2,H2 Tk2 $67 CNTL/ESS V lost 
@ O2,H2 TK1,2 HTRS A,B Htrs A(B) in Auto $68 CRYO H2 (2) 

(eight) - man ops (refer Cryo Tk2 02,H2 Htrs Auto S68 CRYO H2 PRES G) Pwrs PL Timing 

to ECLS SSR-1) ops S68 CRYO 02 (2) | Buffer and VTR 
PTT mes $68 CRYO O2 PRES 

if three or more CRYO TK $69 FC PUMP 1 G) 
sets and TK3 not Retain backup $69 FC REAC 1 CW thru Sys B._Rat 
depleted: $69 FUEL CELL Wetical (R1) eer 

@ 02,H2 TK1,3 HTRS A.B (F9) lost, Only panots 
(eight) - AUTO ost. Only twoo 

© O2.H2 TK2 HTRSA.B ESS 13C DC VOLTS - OSL four bulbs lit in MA 

(four) - OFF SM 67 ELECTRIC 
(02) 
e@ If CRYO O2 TK QTY ESS 1BC VOLTS < 20 G) Switch works 

< 55%, deactivate 8 but tb lost 
HTRs (02) 

we eee eee eee ed he CRYO 02,H2 TK2,4 QTY 

If four or more CRYO TK METER (four) -0% Flood Its 
sets and TK4 not - available via EMER 
depleted: Airlock Floodlt 2 lost LTG (C3,ML18F) 

(A11) Tnl Adapt Flood It 1 lost 
@ CRYO TK4HTRO2,H2 Cryo Tk3 O2,H2 Htrs G) . 

A.B (four) - OFF (if Auto ops if O2,H2 Tk4 NOTES (Cont) ACI remains 
OV-102, refer to ECLS, Htrs A(B) in AUTO pwrd. The tb lost. 
6.3 CRYO TABLE A Cryo Tk4 02,H2 Htrs Auto INV/AC BUS 1 sw 
for switch nomen) ops (3) Until IEM cables inop. INV PWR 1 sw 

installed: also inop 
lf GPC 1 or 4dump reqd, 11 | GPC Mode sw Halt Contacts a) Loss of ESS2CA DA2 

attempt S/W dump in for GPCs 1,4 (pni 06) would not generate FC1 Coolant 
RUN 11 | GPC Output sw Terminate aural alarm so that Fuel Pump AP tb lost 

capability for GPCs 1,4 Cell 2 could be safed 
within 9 min. FSM ‘On blet 

To release crewmember should be closely nadie to 
from constant monitoring monitored. HALT or terminate 

“ . b) Loss of CW B system GPC, IPL GPC, or 
requirement: would not be perform HiSAM 

© Perform C&W EU annunciated and dump. Do not 
CONTINGENCY POWER subsequent orbiter pwroff GPCs 1 or 
(FM) problems would not 4 since they must be 

trigger aural alarm transitioned thru 

When reqd: \ HALT to force RUN 
© For FC1, perform FUEL Ga) eM 4 state 
CELL PURGE -MANUAL | 12 | FC1 Auto purge capability procedure 
(ORB OPS, EPS) 
    (Continued)     (Continued)     recovers CW Asystem 

by providing pwr source, 
which bypasses failed 
ESS1BC DA1 bus   @) Caused by loss 

of purge viv sw 
position TM 

  

EPS/SR/112 01/09/89 7-182 MAL/ALL/GEN 5 
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EPS SSR-70 (Cont) 
BUS LOSS: ESS1BC DA1 

  

  

  

  

  

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST ‘CREW INDICATIONS NOTES 

(O13:A): G) 
cb ESS 1BC cw etamn backup 

® CWA-op thru Sys B 

@ ACI SNSR - op 6 | Pri CW Sys, Annun pol F7 cw MAL tole 

@ MTUA-op AC? Bus Snsr or capabhities __ ed BAST rus ons ed lost. Only two of 
(013:8) jour bulbs litin MA 

cb ESS 18C Cryo 02,H2 Tk2 Htrs Auto 
@ CRYOCNTLR ops 

02,H2 TK2 (two) - op Cryo O2,H2 Tk2 Qty Xders / Flood Its 
@ CRYO QTY available via EMER 
02,H2 TK2 (two) - op LTG (C3,ML18F) 

ree BC Gs) AC1 inverters 
c and buses remain @ FLOOD L GLRSHLD - op pwrd, but sws and 
@ AUDL-op tb lost. INV/AC 

BUS 1 sw inop. 
(ML86B:G) INV PWR 1 sw also 
cb ESS 1BC inop 
@ FLOOD AIRLK 2 - op Airlock Floodlt 2 
@ FLOOD TNL Tnl Adapt Floodit 1 FC/MN BUS A 

ADAPT 1-op and MN BUS TIEA 
@ CRYO CNTLR O2 H2 TK4 Cryo O2,H2 Tk4 Htrs Auto sws work, but tbs 

(two) - op ops are lost 

@ CRYO QTY O2,H2 TK4 Cryo O2,H2 Tk4 Qty Xders 

(two) - op 

15 | AC1 Inverters: 

input DC pwr Catl 
INV/AC Bus Cntl 

16 | ESS pwr to FC1 MN BUSA 

  
and MN BUS TIE A pwr 

contactor cntl 

Capability to switch to MADS 
Redr Trk Seq 2 
AUX PLA Bus pwr 

LG Arm/Dn Reset capability 
Tacan 1 Auto Self-Test 
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_
 

EPS SSR-71 
BUS LOSS: ESS1BC FP&LC1 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

NONE AC1 Inverters Input OC pwr 

Catl 
  

  

BUS ISOLATION 
            

(R1) 
INV PWR 1 tb - OFF 

  

G) inverters 
remain pwd, but 
tb and sw lost 

  

  

  

  

  

  

  
  

  

  

  

NONE Capability to switch to MADS 
Redr Trk Seq 2 

EPS SSR-72 
BUS LOSS: ESS1BC MPC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC1 SHUTDN, FC1 Controller and Pumps MASTER ALARM G) 
EPS SSR-2 FC SHUTDN Reac Viv Cotl Light/Tone - on em . 
(Cue Card) * \ TIME : * 

(F7) i CRITICAL 5 
2 | CWFCREACIt “~e “ 

BUS ISOLATION CW FC PUMP It withinomante 
SM ALERT Light/Tone avoid potentially 

NONE Cryo 02,H2 Tk1 Manf Viv hazardous 
Cntl (R1) condition 

2 | O2 MANF VLV TK1 tbh-CL 

2 | H2 MANF VLV TKI tb-CL GQ) Viv holds 
2 | FC1 REAC (two) tb - CL position, but tb 

FC1 RDY tb - bp and sw lost 
3 | FC1 COOL PUMP AP 

tb-bp 

G) FC1 Coolant 
(FSMs) Pump AP tb lost 

2 | S68 CRYO H2 (2) 

21 S68 CRYO O2 (2) 
$69 FC PUMP 1 

2 | S69FCREAC1 

        
$69 FUEL CELL 
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EPS SSR-73 
BUS LOSS: ESS1BC ML86B 

  

  

  

  

  

  

  

  

      
  

          

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST TREW INDICATIONS NOTES 

If four or more CRYO TK MASTER ALARM 

sets: Light/Tone - on 
(Ai) 

@ CRYO TK4 HTRO2,H2 Cryo Tk3 O2,H2 Htrs (F7) 
A.B (four) - OFF (if Auto ops if O2,H2 TK4 Htrs C/W O2 PRESS it 

OV-102, refer to ECLS, A(B) in Auto CW H2 PRESS It 
6.3, CRYO TABLE A for Cryo TK4 02,H2 Htrs Auto 
switch nomen) ops (FSMs) 

$68 CRYO H2 PRES 
$68 CRYO O2 PRES 

BUS ISOLATION 
(02) 

(ML86B:G) CRYO 02,H2 QTY TK4 
cb ESS 1BC meters (two) = 0% 

@ FLOOD AIRLK 2 - op Airlk Floodit 2 ; 
© FLOOD TNL ADAPT 1 - Tal Adapt Floodit Airlk Floodit 2 lost 

op Cryo 02,H2 Tk4 Htrs Auto Tnt Adapt Floodit 1 lost 
@ CRYO CNTLR O2,H2 TKS ops 

(two) - op Cryo 02,H2 TK4 Qty Xders 
@ CRYO QTY O2,H2 TK4 

(two) - op 

EPS SSR-74 
BUS LOSS: ESS1BC FD 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC1SHUTDN, | 1 | FC1 Controller and Pumps MASTER ALARM G) 
EPS SSR-2 FC SHUTON Light/Tone - on ‘time t 
(Cue Card), then: 7) * ‘ CRITICAL 1s 

(R1) CW FC PUMP It FC1 mustbe 
@ PLCAB-MNB 2 | MNA pwr to CABPL1,2,3 shutdn within 

Buses (R1) 9 min to avoid 
  FC1 RDY tb - bp 

FC1 COOL PUMP AP 

tb-bp 
  

  

If GPC 1 or ddump read, 4 | GPC Mode sw Halt Contacts 
attempt S/W dump in for GPCs 1,4 (Pni O6) 
RUN 4 | GPC Output sw Terminate 

capability for GPCs 1,4 
(pni O06) 

When reqd: 

@ For FC1, perform FUEL 5 
CELL PURGE - MANUAL 

FC1 Auto purge capability 

(FSMs) 
$69 FC PUMP 1 

$69 FUEL CELL 
  

(F9) 
ESS1BC DC VOLTS - OSL 

  

  

  

(ORB OPS, EPS) 

SM 67 ELECTRIC 

BUS ISOLATION ESS1BC Volts 25-32V 

NONE 6 | AUXPLA Bus 

AC1 Inverters: 
Input DC Pwr Cntl 

inv/AC Bus Cntl 

Cryo O2 Tk2,4 Htr Snsr 
Test/Reset sw 

  

Tacan 1 Auto Self Test 
  

        

potentially haz- 
ardous condition 

G) Pwrs PL Timing 
Buffer and VTR 

G) FC1 Coolant 
Pump AP tb lost 

G) Unable to 
HALT or terminate 
GPC,IPL GPC, or 
perform HISAM 
dump. Do not pwr 
off GPCs 1 or 4 since 
they must be 
transitioned 
through HALT to 
force RUN state 

G) Caused by loss 
of purge viv sw 
position TM 

G) AC1 inverters 
and buses remain 
pwrd. INV PWR 1 
and INV/AC BUS 1 
switches and INV 
PWR 1 tb lost 

      
EPS/SR/114 01/19/89 7-183 MAL/ALUGEN 5 

  

  

 



638 

EPS SSR-75 
BUS LOSS: ESS1BC 013&R15 

    

NOTES 
    

    

    

ACTONS EQUIPLFUNCTION LOST CREW INDICATIONS 

(05) . MASTER ALARM 
@ LAUDCNTL-R L Audio pwr Light/Tone - on 

(06) L Audio fost 
@ MTU-OSC2., MTU Pwr Sply A/Osc 1 L Glrshid Floodit lost 

(R1) (F7) 

@ O2,H2 MANF VLV TK1,2 No CW Its 
(four) - OP 
    

If only two CRYO TK sets 
or TKs 3 and/or 4 
depleted: 

{R1) 
@ 02,H2 TK1,2 HTRS A,B 

(eight) - man ops (refer 
to ECLS SSR-1 

If three or more CRYO TK 

sets and TK3 not 
depleted: 

(RI) 
@ O2,H2 TK1,3 HTRS A,B 

(eight) - AUTO 
@ 02,H2 TK2 HTRS A,B 

(four) - OFF 
(02) 
If CRYO O2 TK QTY 
< 55%, deactivate B Htrs 

If four or more CRYO TK 
sets and TK 4 not 
depleted: 

{A11) 
@ CRYO TK4 HTR O2,H2 

A.B (four) - AUTO (if 
OV-102, refer to ECLS, 
6.3 CRYO TABLE A 
for switch nomen) 

(02) 
@ if CRYO O02 TK QTY 

< 55%, deactivate B 
Htrs 

Cryo Tk1 O2,H2 Htrs 
Auto ops if O2,H2 Tk2 
Htrs A(B) in Auto 

Cryo Tk2 O2,H2 Htrs Auto 
ops 

Two of four bulbs in MA 
Its not ON 

SM ALERT Light/Tone - on 
  

{FSMs) 

$68 CRYO H2 PRES 
$68 CRYO O2 PRES 
  

(R1) 
INV/AC BUS 1 tb - OFF 
  

(02) 
CRYO O2,H2 QTY TK2 
METER (two) ind - 0% 
  

    

If add'l Itg reqd: 
(C3) 
@ EMER LTG - ON/OFF LGlareshield Floodits via 

pnl O6 sw 
  

To release crewmember 
from constant monitoring 
requirement: 
© Perform C&W EU 

CONTINGENCY POWER 
(IFM) 
  

  (Continued) (Continued)           

G) No intercom, 
A/G, or recorded 
voice from CDR 
ATU. WhenL AUD 
CNTL switched to 
RIGHT, only listen 
capability is 
restored 

GQ) Retain BACK- 
UP C/W thru Sys B. 
Ref CW MAL 4.1b 
for CW capabili- 
ties lost. Only two 
of four bulbs lit in 
MA Its 

G) AC] bus 
remains pwrd. 
INV/AC BUS 1 sw 
works, but tb lost 

G) Floodits 
available via EMER 
LTG (C3, ML18F) 

G) Until FM 
cables installed: 
a) Loss of ESS2CA 
DA2 would not 
generate aural 
alarm so that Fuel 
Cell 2 could be 
safed within 9 
min. FSM should 
be closely 
monitored. 
b) Loss of CWB 
system would not 
be annunciated 
and subsequent 
orbiter problems 
would not trigger 
aural alarm 

©) |FM 
procedure 
recovers CWA 
system by 
providing pwr 
source, which 
bypasses failed ESS 
1BC O13&R15 bus 
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EPS SSR-75 (Cont) 
BUS LOSS: ESS1BC 013&R15 

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST “CREW INDICATIONS NOTES 

(013:A)" @) 
cb ESS1BC Retain BACK- 

@ CWA-op 2 | Pri CW Sys, Annun Pnl F7 eee 
@ AC1SNSR - op 7 | ACI Bus Snsr for CW capabili- 
@ MTUA-op ties lost. Only two 

of four bulbs lit in 
(013:8) MA Its 
cb ESS1BC 
© CRYO CNTLRO2,H2 TK2 Cryo 02,H2 TK2 Htrs Auto G) . 

(two) - op ops Disables AC1 

@ CRYO QTY 02,H2 TK2 

(two) - op 

Cryo 02,H2 Tk2 Qty Xders 

  

  

    

  

  

        

Auto Trip. AC1 
Voltage and OVLD 
CW lost 

  

(R15:F) 

cb ESS1BC Switches and 
@ FLOOD L GLRSHLD - op tbs still operate 
@ AUDL-op 

LG ARM/DN Reset capability 

8 | ESS pwr to FC/MN BUS A and 
MN BUS TIE A Pwr 

Contactor Cntl 

i 

EPSSR/115a_ 01/19/89 7-185 MAL/ALL/GEN 5 
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EPS SSR-80 
BUS LOSS: ESS2CA DA2 (Includes all ESS2CA sub-buses) 

  

  

  

  

  

  

  

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC2 SHUTDN, All comm lost via AUD G) 
EPS SSR-2 FCSHUTON FC2 Controller and Pumps CTR1 f werc-- i 
(Cue Card), then: Reac Viv Cntl R AUDIO lost - TIME 

R Glareshield Floodit lost " CRITICAL | r 
(R1) FC2 must b 
@ PLCAB-MNA MNB pwr to CABPL1,2,3 MASTER ALARM shutdn Svithin 

Buses Light/Tone - on 9 min to avoid 
potentially haz- 

(C3) (F7) ardous condition 
@ AUDCTR-2 Audio Center 1 CW O2 PRESS It-on 

CAV H2 PRESS It-on GQ) 
(09) CW FC REAC It- on a Nal Beate 8 
@ RAUDCNTL-L R Audio pwr CW FC PUMP It- on SWS work, but tbs 

CW PRI CW It - on are lost ‘ 
(06) CW BACKUP CAV 
@ MTU-OSC1 MTU Pwr Sply 8/Osc 2 ALARM It- on G) 

if Aud Ctr 1   

If add'l Itg reqd: 
(C3) 
@ EMER LTG - ON/OFF 

  

R Glareshield Floodits via pnt 
O8 sw 

Two of four bulbs in MA 
Its - inoperative 

SM ALERT It/Tone - on 
  

  

(R1) 
@ O2,H2 MANF VLV TK1 

(two) -OP 
Cryo O2,H2 Tk2 Manf Viv 
Cntt 

  

If only two CRYO TK sets 
or TKs 3 and/or 4 

depleted: 

(R14) 
@ 02,H2 TK1,2 HTRS A,B 

(eight) - man ops (refer 

to ECLS SSR-1) 

\f three or more CRYO TK 
sets and TK3 not 

depleted: 

(R1) 
@ 02,H2 TK2,3 HTRS A,B 

(eight) - AUTO 
@ O2,H2 TK1 HTRS A,B 

(four) - OFF 
(02) 
@ If CYROO2 TK QTY 

< 55%, deact B Htrs 

If four or more CRYO TK 
sets and TK4not 
depleted: 

(A11) 
@ CRYO TK4 HTRO2,H2 

A,B (four) - AUTO (if 

OV-102, refer to ECLS 
6.3, CRYO TABLE A for 
switch nomen) 

(02) 
@ If CRYO 02 TK QTY 

< 55%, deact B Htrs 
  

When reqd: 
@ Perform FUEL CELL 

PURGE - MANUAL 
(ORB OPS, EPS) 

Cryo Tk2 O2,H2 Htrs 
Auto ops if O2,H2 Tk1 
Htrs A(B) in Auto 

Cryo Tk1 O2,H2 Htrs Auto 
ops 

(FSMs) 
$67 CNTLUESS V 

$68 CRYO H2 (2) 
$68 CRYO H2 PRES 

$68 CRYO 02 (2) 
$68 CRYO O2 PRES 
$69 FC PUMP 2 
$69 FC REAC 2 

$69 FUEL CELL 
  

  

All FC Auto Purge capability 

  

If GPC 2 or 5 dump read, 
attempt SW dump in 
RUN 

GPC Mode sw Halt Contacts 
for GPCs 2,5 (pnl 06) 

GPC Output sw Terminate 
capability for GPCs 2,5 
(pnl O06) 

    (Continued)   (Continued)       (Continued) 

active, all inter- 
com, A/G, and 
recorded voice 
lost until Aud Ctr 2 
selected. No 
intercom A/G, or 
recorded voice 
from PLT ATU. 

When R AUD CNTL 
switched to LEFT, 
only listen capa- 
bility restored 

G) Viv holds 
position, but tb 
and sw lost 

G) Pwrs PL 
Timing Buffer 
and VIR 

G) Retain CW 
Sys A Alarm tones 
(Pri & Bu) Ref CAV 
MAL 4.1aL8j for 
capabilities lost. 
Only two of four 
bulbs lit in MA It. 
PRIMARY C/W and 
BACKUP C/V 
ALARM Its are not 
resettable 

@) Floodits avail- 
able via EMER LTG 
(C3, ML18F) 

() Caused by loss 
of FC Purge Htr - 
GPC sw position ™ 

@) Unable to 
HALT or terminate 
GPC, IPL GPC, or 
perform HiSAM 
dump. Do not pwr- 
off GPC 2 since it 
must be transi- 
tioned thru HALT 
to force RUN state. 
GPC 5 (BFS) may be 
pwrd-off, but 
pwrd-up in STBY     
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EPS SSR-80 (Cont) 
BUS LOSS: ESS2CA DA2 

  

  

  

  

  

  

  

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

10 | Torelease crewmember (R1) Q) 

from constant monitoring 2 | FC/MN BUS B tb - OFF and aleve te 8 
requirement: 2 | MN BUS TIE B tb - OFF sws work, but tbs 

11 | © Perform C&W EU 2 | PL PRI MNB tb - OFF lost 

CONTINGENCY POWER 121 INV/AC BUS 2 tb - OFF 
(FM) 4 | 02 MANE VLV TK2 tb - CL G) Viv hold 

4 | H2MANFVLVTK2tb-CL | oociei on. but tb 
4 | FC2 REAC (two) tb - CL and sw lost 

BUS ISOLATION 13 ac COOL PUMP AP G) 
Retain CW 

_ | (013:C) tb- bp Sys A Alarm tones 
cb ESS 2CA (Pri & Bu) Ref CW 

6 |e CWB-op 6 | CW Sys B Alarm Tones {F9) MAL 4.1al8] for 
14 | @ AC2SNSR-op 14 | AC2 Bus Snsr ESS2CA DC VOLTS - OSL capabilities lost. 

@ MTUB-op Only lower 2 of 4 
bulbs lit in MN It. 

(013:D) {SM 67 ELECTRIC | PRIMARY CW and 
cb ESS2CA ESS2CA Volts < 20 BACKUP C/)W 
@ CRYO CNTLR ALARM Its are not 

02.H2 TK1 (tw. (02) resettable 
‘ 0) - op Cryo 02,H2 Tk1 Htrs Auto 

@ CRYO QTY O2,H2 ops CRYO 02,H2 QTy TK1 

TK1 (two) - op Cryo 02,H2 Tk1 Qty Xders meters (two) ind -0% Until FM 
* cables installed: 

(R15:F) a) Loss of ESS1BC 
cb ESS2CA DAI would not 

- generate aura 
: ‘oor R GLRSHLD - op alarm so that Fuel 

op Cell 1 could be 
°¢ _CTR1-op safed withing 

min. FSM shou 
Cryo O2 Tk1 Htr Snsr be closely 
Test ‘Reset sw monitored. 

b) Loss of CWA 
AUX PLB Bus system would not 

12 | AC2 Inverters: be annunciated 
Input OC Pwr Cnti and subsequent 
INV/AC BUS Cnt orbiter problems 

ESS pwr to FC/MN BUS B and would not trigger 
MN BUS TIE B Pwr 
Contactor Cnti @) 

15 | MNB/PRIPL and MNC/PRIPL mM 

pwr-off capability via procecure 

Spacelab Pwr-Kill Signal recovers CW 8 
Tacan 2 Auto Self-Test system by 

641     
  

        
providing pwr 
source, which 
bypasses failed ESS 
2CA DA2 bus 

G2) AC2 Inverters 
and buses remain 
pwrd, but switches 
and tbs lost 

G3) FC2 Coolant 
Pump AP tb lost 

Disables AC2 
AUTO Trip. AC2 
Voltage & OVLD 
CW lost 

@® FC3/PRIPL 
pwr-off capability 
of SL not affected. 
MNB/PRIPL sw, 
MNC/PRIPL sw, pn 
R1 not affected 

  

EPS/SR/116a 01/19/89 7-187 MAL/ALUGEN 5 

  

  

 



642 

EPS SSR-81 

  

  

      
  

              
  

  

  

  

  

  

  

  

        

  

  

    

BUS LOSS: ESS2CA FP&LC2 . 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE © 1 | AC2 Inverters Input DC Pwr (R1) G) 
Cntl 1 | INV PWR 2 tb- OFF a7 Hoss of tb and 

remain pwrd 

BUS ISOLATION 

NONE 

_ EPS SSR-82 
BUS LOSS: ESS2CA_MPC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

e Perform FC2SHUTON, | 1 | FC2 Controtler and Pumps MASTER ALARM G) 
EPS SSR-2 FCSHUTON 2 Reac Vlv Cntl Light/Tone - on [wee 
(Cue Card) ' CRITICAL * 

(F7) tree lee : 
2 | CW FCREAC It FC2 must be 

CAW FC PUMP It shutdn within 9 
BUS ISOLATION SM ALERT Light/Tone min to avoid 

potentially haz- 
NONE 2 | Cryo O2,H2 Tk2 Manf Viv (R1) ardous condition 

Crti 2 | O2 MANF VLV TK2 th-CL 

3 | MNB-PRIPL and MNC/PRIPL 2 | H2 MANF VLV TK2 tb-CL Q wy holds 
pwr-off capability via 2 | FC2 REAC (two) tb - CL position, but tb 
Spacelao Pwr-Kill Signal RDY tb- bp and sw lost 

4 COOL PUMP AP 

tb- bp G) FC3/PRIPL 
-off capability 

(FSMs) of SL not affected 
2 | S68 CRYO H2 (2) | MNB/PRIPLsw, 
2 | S68 CRYO O2 (2) | MNC/PRIPL sw, pnl 

S69 FC PUMP 2 R1 not affected 
2 | $69 FC REAC 2 

S69 FUEL CELL G) eer coolant 
Pump AP tb lost 

  

EPS/SR/117 09/30-88 
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EPS SSR-83 
BUS LOSS: ESS2CA FD 

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform FC2 SHUTDN, FC2 Controfler and Pumps MASTER ALARM Gi) 
EPS SSR-2 FC SHUTDN LightTone - on rao 
(Cue Card), then: 

(F7) i CRITICAL 
(R1) CW FC PUMP It FC2 must be 
@ PLCAB-MNA MNB pwr to CABPL1,2,3 

Buses 

  

  

When reqd: 
@ Perform FUEL CELL 

PURGE - MANUAL 

(ORB OPS, EPS) 

All FC Auto Purge capability 

(R1) 
FC2 RDY tb - bp 
FC2 COOL PUMP AP tb - bp 
  

  

lf GPC 2 or 5S dump reqd, 

attempt SW dumpin 
RUN 

GPC Mode sw Halt Contacts 
for GPCs 2,5 (Pni O6) 

GPC Output sw Terminate 

capability for GPCs 2,5 
(pnl O6) 

(FSMs) 

$69 FC PUMP 2 

$69 FUEL CELL 
  

(F9) 
ESS2CA DC VOLTS - OSL 
  

  

  

BUS ISOLATION 

M 67 ELECTRI 
ESS2CA Volts 25-32V 
  

  

NONE 
AUXPLB Bus 

AC2 Inverters: 
Input DC Pwr Cnt! 

Inv/AC Bus Cntl 
  

  
Tacan 2 Auto Self-Test 
  

          

shutdn within 9 
min to avoid 
potentially 
hazardous 
condition 

Q) Pwrs PL 

Timing Buffer and 
VTR 

G) FC 2 Coolant 
Pump AP tb lost 

(a) Caused by 
loss of FC Purge 
Htr -GPC sw 
position TM pwr 

G) Unable to 
HALT or terminate 
GPC, IPL GPC, or 

perform HiSAM 
dump. Do not 
pwr-off GPC 2 
since it must be 
transitioned thru 
HALT to force RUN 
state. GPC S (BFS) 
may be pwrd off, 
but pwrdupin 
STBY 

G) AC2 inverters 
and buses remain 
pwrd. INV PWR 2 
and INV/AC BUS 2 
switches lost and 
INV PWR 2 tb lost 
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EPS SSR-84 
BUS LOSS: ESS2CA O013&R15 

    

    

    

    

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(C3) All Comm lost via AUD G) ; 
@ AUD CTR-2 Audio Center 1 CTR 1 selected s “it Audio Ctr ve 

(09) R Audio lost voice lostunth 
@ RAUOCNTL-L R Audio pwr R Glareshield Floodlt lost Audio Ctr 2 

lect 
(06) MASTER ALARM selected 
© MTU-OSC1 MTU Pwr Sply B/OSC 2 Light/Tone - on Q@) 

No intercom, 
(R1) (F7) A/G, or recorded 
@ 02,H2 MANF VLV TK1,2 

(four) - OP 
  

If only two CRYO TK sets 
or TKs 3 and/or 4 
depleted: 

(Ri) 
@ 02,H2 TK1,2 HTRS A,B 

(eight) - man ops (refer 
to ECLS, SSR-1) 

If three or more CRYO TK 

sets and TK 3 not 

@ 02,H2 TK2,3 HTRS A,B 

{eight) - AUTO 
@ O2,H2 TK1 HTRSA,B 

(four) - OFF 
(02) 
@ If CRYO 02 TK QTY 

< 55%, deact 8 Htrs 

If four or more CRYO TK 
sets and TK4 not 
depleted: 

(A11) 

@ CRYO TK4 HTR O2,H2 
A,B (four) - AUTO (if 

OV-102, refer to ECLS 
6.3 CRYO TABLE A for 
switch nomen) 

(02) 
@ tf CRYO O2 TK QTY 

< 55%, deact B Htrs 

  

Cryo Tk2 02,H2 Htrs 

Auto ops if 02,H2 Tk1 Htrs 
A(B) in Auto 

Cryo TK1 O2,H2 Htrs Auto 
ops 

CAV O2 PRESS It - on 
CW H2 PRESS It - on 

CW PRI CW It-on 
CW BACKUP CW ALARM 
It-on 
Two of four bulbs in MA 
Its - inoperative 
  

(FSMs) 
$68 CRYO H2 PRES 

$68 CRYO O2 PRES 
  

(R1) 
INV/AC BUS 2 tb - OFF 
  

{02) 
CRYO O2,H2 QTY TK1 
METER (two) -0% 
  

  

If add'l Itg reqd: 

(C3) 
@ EMER LTG - ON/OFF R Glareshield Floodits via pni 

O8 sw 
  

To release crewmember 
from constant monitoring 
requirement: 
@ Perform C&W EU 

CONTINGENCY POWER 
(FM) 
        (Continued) (Continued)     

voice from PLT 
ATU until RAUD 
CNTL switched to 
LEFT which then 
restores only listen 
capability 

G) Flood It 
available via EMER 
LTG (C3, ML18F) 

G) Retain CAW 
Sys A alarm tones 
(Pri & BU. f CAV 
Mal 4.1al for 

CNW capabilities 
lost. Only two of 
four buibs lit in 
MA It. PRIMARY 

CMW, BACKUP CAV 
ALARM Its are not 
resettable 

G) AC2 bus 
remains pwrd. 
INV/AC BUS 2 sw 
works, but tb lost 

() Until (FM 
cables installed: 
a) Loss of ESS1BC 
DA1 would not 
generate aural 
alarm so that Fuel 
Cell 1 could be 
safed within 9 
min. FSM should 
be closely 
monitored. 
b) Loss of CWA 
system would not 
be annunciated 
and subsequent 
orbiter problems 
would not trigger 
aural alarm 

@) |FM 
procedure 
recovers CWB 
system by 
providing pwr 
source, which 
bypasses failed 
ESS2CA 013&R15 
bus 

  

EPS/SR/119 01/09/89 7-190 
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EPS SSR-84 (Cont) 
BUS LOSS: ESS2CA DA2 

  

BUS ISOLATION EQUIP/FUNCTION LOST “CREW INDICATIONS NOTES 
  

(013:C)~ 
cb ESS 2CA 
@ CWB-op 
@ AC2 SNSR -op 

@ MTU B-op 

(013:0) 
cb ESS 2CA 
@ CRYO CNTLR O2,H2 TK1 

(two) - op 
@ CRYO QTY 02,H2 TK1 

(two) - op 

CMW Sys B Alarm Tones 
AC2 Bus Snsr 

Cryo 02,H2 Tk1 Htrs Auto 
ops 

Cryo O2,H2 Tk1 Qty Xdrs 

  

  

  

  

          

G) Retain C/W 
Sys A alarm tones 
(Pri & BU, f CW 
Mal 4.1al for 
CW capabilities 
lost. Only two of 
four bulbs lit in 
MA It. PRIMARY 
CNW, BACKUP C/W 
ALARM Its are not 
resettable 

Disables AC2 

  

(R15:F) Auto Trip. AC2 
cb ESS 2CA Voltage and OVLD 
® FLOOD R GLRSHLD - op CW lost 
@ AUDR-op G) 

° CTR1-op Switches and 
tbs still operate 

ESS pwr to FO/MN BUS B and 

MN BUS TIE B Pwr 
Contactor Cntl 
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EPS SSR-90 
BUS LOSS: ESS3AB DA3 

‘ 

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

© Perform FC3SHUTDN, | 1 | FC3 Controller and Pumps MASTER ALARM G) 
EPS SSR-2 FCSHUTON 3 Reac Viv Cntl Light/Tone - on Time 
(Cue Card) wl IME ts | CRITICAL | 
  

(R1) 
@ 02,H2 MANF VLV TK1,2 

(four) - OP 
  

If three or more CRYO TK 
sets: 

(R1) 
@ O2,H2 TK3 HTRS A,B 

(four) - OFF 

@ 02,H2 TK1,2 HTRS A,B 

(eight) - AUTO 
(02) 
@ If CRYO O02 TK QTY 

< 55%, deact B Htrs 

Cryo Tk3 O2,H2 Htrs Auto 
ops 

Cryo O2,H2 Tk4 Htr 

Auto ops if O2,H2 Tk3 Htrs 

A(B) in Auto 

  

When read: 

@ Perform FUEL CELL 

PURGE - MANUAL 
(ORB OPS, EPS) 

All FC Auto Purge capability 

  

@ if GPC 3 dump reqd, 
attemot S/W dumpin 

GPC Mode sw Halt Contacts 
for GPC 3 (pni 06) 

  

  

  

  

RUN 8 | GPC Output sw Terminate 

capabuity for GPC 3 

(pni 06) 

BUS ISOLATION 

(013:€) 
cb ESS 3AB 

@ AC3 SNSR -op g | AC3 Bus Snsr 

@ GPCSTAT -op Computer Status Matrix 
(pnlO1) and CCiU 

(C3) 
@ EMER LTG - OFF/ON 10 Emer Ltg capability 

(Middeck Floodits 6,7,8, 

L.R Girshid Flood!ts, OS 
Flood!t) 

  

(ML18F) 

  

  

                  
W
h
R
E
U
b
 

an
 

(F7) 
CMW O2 PRESS It- on 
CMW H2 PRESS It- on 
CW FC REAC It-on 

CAV FC PUMP It - on 
SM ALERT It/Tone - on 

FC3 must be shutdn 
within 9 min to 
avoid potentially 
hazardous 
condition 

  

{R1) 
FC/MN BUS C tb - OFF 
MN BUS TIE C tb - OFF 
INV/AC BUS 3 tb - OFF 
PL PRI FC3 tb - OFF 
PL PRi MNC tb - OFF 
FC3 REAC (two) tb - CL 
FC3 RDY tb- bp 
FC3 COOL PUMP AP tb- bp 
  

(A12) 

  

FC3 STRUCT RTN tb - OFF 

(FSMs) 

S67 CNTL/ESS V 
$68 CRYO H2 PRES 
S68 CRYO O2 PRES 

$69 FC PUMP 3 

$69 FC REAC 3 
$69 FUEL CELL 
  

(F9) 
ESS 3AB DC VOLTS ind - 
OSL 
  

SM 67 ELECTRIC 
      

ESS 3AB Volts < 20 

@) FC/MN BUS C 
and MN BUS TIE C 
switches work but 
tbs are lost 

G) Viv holds 
position, but tb 
and sw lost 

(a) Switch 
works, but tb lost 

AC3 inverters 
and buses remain 
pwrd. INV PWR 3 
and INV/AC BUS 3 
switches and tbs 
lost 

G) FC3 Coolant 
Pump AP tb lost 

@) Caused by 
loss of FC GPC 
Purge Seq Start sw 
pwr 

Unabie to   

(01) 
GPC status Its lost 

HALT or term- 
inate GPC, IPL 
GPC, or perform 

  

(02) 
CRYO O2,H2 QTY TK3 ind 

(two) - 0% 
  

  
HISAM dump. Do 
not pwr-off GPC 3 
since it must be 
transitioned thru 
HALT to force 
RUN state 

    

@ EMER LTG - ON/OFF () Disables AC3 
. Auto Trip. AC3 (ML868:G) . [Voltage and OVLD cb ESS 3AB CMW lost 

@ CRYOCNTLR TK3 Cryo O2,H2 Tk3 Htrs Auto 
(two) - op ops 

@ CRYO QTY TK3 Cryo O2,H2 Tk3 Qty Xders Ltg pwr 
two) - remains via 
(two) - op individual It sws 

5 | AC3 Inverters: 

Input DC Pwr Cnt! Gy) Pressing 
INV/AC Bus Cntl Engage button 

will cause all PASS 
Cryo O2 Tk3 Htr Snse Test/ GNC GPCs to go to 
Reset sw software halt 

11] Lost BFS select and BFS G2) MNB/PRIPL 
engage capability to all and MNC/PRIPL 
GPCs pwr-off capability 

of SL not affected. 
12] FC3/PRIPL pwr-off capability FC3/PRIPL sw, Pai 

via Spacelab Pwr-Kill signal R1 not affected 

Tacan 3 Auto Seif Test 

2 | ESS pwr to FC/MN BUS C 
and MN BUS TIE C Pwr 
Contactur Cnt! 

EPS‘SR/120 © 010989 7-191 MAL/ALL/GEN 5 
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EPS SSR-91 
BUS LOSS: ESS3AB FP&LC3_ 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

NONE 
  

  

  

BUS ISOLATION 
  

(C3) 
@ EMER LTG - OFF/ON 

AC3 Inverters Input DC Pwr 

Cntl 

Emer Ltg capability (Middeck 
Floodits 6,7,8, L.R 
Glareshield FloodLts, OS 
Floodit) 

  

(ML18F) 
@ EMER LTG - ON/OFF 

  

  

        

—
 

(R1) 
INV PWR 3 tb - OFF G) inverters 
  

  

remain pwrd, but 
tb and sw lost 

G) Ltg pwr 
remains via 
individual It 
switches 

    

EPS/SR:721 07/20/88 7-192 MAL'ALL/GEN 2 

  

 



649 

EPS SSR-92 
BUS LOSS: ESS3AB MPC3 

  

ACTIONS 
  

  

  

  

  

  

  

  

  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform FC3 SHUTDN, 1 | C3 Controller and Pumps MASTER ALARM G) 
EPS SSR-2 FC SHUTON 2 | FC3 Reac Viv Cntl Lighting/Tone - on Toa 
(Cue Card) «4 TIME 1, 

(F7) tCRITICA! 
CNW FC REAC It - on FC3 must be shutdn 

BUS ISOLATION CA FC PUMP It- on within 9 min to 
avoid potentially 

NONE 4 | FC3/PRIPL pwr-off capability (Rt) hazardous 
via Spacelab Pwr-Kill signal FC3 REAC (two) tb - CL condition 

FC3 RDY tb - bp Viv hold 
p - v holds FC3 COOL PUMP AP tb - bp position, but tb 

(FSMs) and sw lost 

$69 FC PUMP 3 G) 
$69 FC REAC 3 FC 3 Coolant 
$69 FUEL CELL Pump AP tb lost 

    

  

    

(a) MNB/PRIPL 
and MNC/PRIPL 

pwr-off capability 
of SLnot affected. 
FC3/PRIPL sw Pni 
R1 not affected 

  
  

EPS/SR/121a 09/30/88 
  

7-193 MAU/ALLU/GEN 3 

  

 



EPS SSR-93 
BUS LOSS: ESS3AB FD 

    

    

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

1 | © Perform FC3 SHUTDN, FC3 Controller and Pumps MASTER ALARM G) 
EPS SSR-2 FC SHUTDN Light/Tone - on rotor t 1 
(Cue Card) «| cae i* 

(F7) Lowe 2i8 i 
When reqd: CMW FC PUMP It FC3 must be shutdn 
® Perform FUEL CELL 
PURGE - MANUAL 

(ORB OPS, EPS) 

All FC Auto Purge capability   

  

3 | @ If GPC 3 dump read, 
attempt SAW dump in 

RUN 

  

GPC Mode sw Halt Contact 
for GPC 3 (pn! 06) 
GPC Output sw Terminate 
capability for GPC 3 
(pnt O6) 

(R1) 
FC3 RDY tb - bp 
FC3 COOL PUMP AP tb - bp 
  

(FSMs) 
$69 FC PUMP 3 

$69 FUEL CELL 
  

    

  

BUS ISOLATION 
  

(C3) 
4 | © EMERLTG - OFF/ON 

Emer Ltg capability 
(Middeck Floodits 6,7,8, L,R 

Girshid Floodits OS Floodit) 
  

(ML18F) 
4 | © EMER LTG - ON/OFF 
  

  

Lost BFS select and BFS 
engage capabliity to all 
GPCs 
  

AC3 Inverters: 
Input DC Pwr Catl 

INV/AC Bus Cntl 
  

Cryo O2 Tk3 Htr Snsr 
Test/Reset sw 
  

Tacan 3 Auto Self-Test 
  

        

(F9) 
ESS3AB DC VOLTS - OSL 

SM 67 ELECTRIC 

ESS3AB Volts 25-32V 

  

within 9 min to 
avoid potentially 
hazardous 
condition 

@) Caused by loss 
of FC GPC Purge Seq 
Start sw pwr 

G) Unable to 
HALT or terminate 
GPC, IPL GPC, or 
perform HISAM 
dump. Do not pwr- 
off GPC 3 since it 
must be transi- 
tioned thru HALT to 
force RUN state 

() Ltg pwr 
remains via 
individual It sws 

(Gs) Pressing the 
engage button will 
cause all PASS GNC 
GPCs to go to soft- 
ware halt 

G) AC3 Inverters 
and Buses remain 
pwrd. INV PWR 3 
and INV/AC BUS 3 
switches lost and 
INV PWR 3 tb lost 

G) FC3 Coolant 
Pump AP tbs lost 

  

EPS/SR/122 12/02/88 

650 

7-194 MAL/ALL/GEN 5 
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EPS SSR-94 
BUS LOSS: ESS3AB 013 

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE ESS pwr to FC/MN BUS C and (R1) G) . 
MN BUS TIE C pwr INV/AC BUS 3 tb - OFF . Switches and 
Contractor Cntl ths still operate   

BUS ISOLATION 
  

  

  
(O13:E) 
cb ESS 3AB 
@ AC3 SNSR-op 

    
AC3 Bus Snsr 

(01) 
GPC status Its lost 
  

      
Q@)acr Bus 
remains pwrd. 
INV/AC BUS 3 sw 
works but tb lost 

    

  

© GPC STAT -op Computer Status Matrix Disables AC3 
(pnl 01) and CICU Auto Trip. AC3 

Voltage, and 
OVLD CMW lost 

EPS SSR-95 
BUS LOSS: ESS3AB ML86B 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(R1) 
® 02,H2 MANF VLV TK1,2 

(four) -OP 

Master Alarm 
Light/Tone - on 
  

  

  
if three or more CRYO TK 

sets: 
(R1) 
@ O2,H2 TK3 HTRS A,B 

(four) - OFF 

@ O2,H2 TK1,2 HTRS A,B 
(eight) - AUTO 

(02) 
@ if CRYO O02 TK QTY 

< 55%, deact B Htrs 

Cryo Tk3 O2,H2 Htrs Auto 
ops 

Cryo O2,H2 Tk4 Htr 

Auto ops if O2,H2 Tk3 Htrs 
A(B) in Auto 

{F7) 
CAV O2 PRESS It 
CW H2 PRESS It 
  

(FSMs) 

S68 CRYO H2 PRES 

$68 CRYO O2 PRES 
  

      

  

BUS ISOLATION 
  

(ML86B:G) 

cb ESS 3AB 

@ CRYO CNTLR O2,H2 TK3 
(two) - op 

@ CRYO QTY 02,H2 TK3 

(two) - op 

(02) 
CRYO 02,H2 QTY TK3 
METER (two) ind -0% 
  

  

  

  
Cryo O2,H2 Tk3 Qty Xders 

  

              

EPS/SR/123 11/07/88 7-195 MAL/ALL/GEN 4 
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EPS SSR-100 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

      

  

  

CAL Lat 9-12 Mtr 1 
Port,Stbd Fwd Bikhd Mtrs 1 
Stbd Door Mtr 1 

    Continued)     Continued)       

BUS LOSS: CNTLAB1 

ACTIONS EQUIP/FUNCTION LOST « CREW INDICATIONS NOTES 

(A12) CRT 1 blanks G) 
APU HTR {A12) SM ALERT Light/Tone - on poem eee . 
© GAS GEN/FUEL PUMP 1 - APU 1 GG/Fu Pump Htrs A et TIME ft, 
BAUTO (FSMs) i CRITICAL , 

@ GAS GEN/FUEL PUMP 3 - APU 3 GG/Fu Pump Htrs 8 $86 APU/HYD APU if not done w ithi 
AAUTO SMO THRM HYD (B) | 20min,may 

@ LUBE OIL LINE 1-B APU 1 Lube Oil Line Htrs A $67 CNTLESS V freeze N2H4 and 
AUTO 1Tk/FutnHtrsA $69 FUEL CELL lose APU. 

APU HTR TK/FU LINE/H20/ 1 Fu Pump/GG H20 Htr VO ERROR CRT 1 However, SM 
© SYS 18 - AUTO WA ALERT occurs 
© = 1A- OFF 1,2 GG Inj H20 Htrs SM 67 ELECTRIC above freezing 
©  3A-AUTO 4A,5A emp 
© 3B-OFF 3 Tk/Fu Ln Htrs B CNTL AB? Volts < 20 ® 

Msg occurs 
HYDHTR (F8) only if AAUTO (pn 
© ELEVB- AUTO Elevon Actr Htrs A APU 1 FUELQTY % R12U) selected for e A-OFF inaccurate (displaysH2O | FCH20 Relief Htr 
© AFT FUS B- AUTO Aft Fuselage Htrs A aty) ® 
e A-OFF . . PriB Man ON HYD CIRC PUMP During Rad Dpy/Sto: Sel capability 
@ PWR1-MNB Circ Pump 1 MNA pwr ( ) remains. Pri A and 
° 3-MNC 3 MNA pwr RAD CNTL tbs (four) Sec Cntirs remain 

indicate single mtr ops 

(L1) (L1A2) mej G) Viv holds if using B CNTLR: 3 | Flash Evap Cntir Pri B GPC Sel L ADP Ceploy time incr | Cosition. Viv B 
@ FLASH EVAP CNTLR PRI capability rom 13 to 30 sec remains 
B-ON Top Evap Duct Fwd,AftL,R STAR TRKR DR POS -Y OP/ 

© TOP EVAP HTR DUCT -B Hers A CL time incr from 8 to 16 Do not If Hi Load Evap enabled: Hi Load Duct Outbd,inbd sec reconfig for reg 
@ HELOAD DUCT HTR-B Noz Htrs A switch or ‘CNT 

(Q) procedures (F7) 
If APUs active and using \ 

(L2) (Lea) BLR CNTLR/HTR 1B: ) Viv holds ° pany EVAP FOLN HTR FES H20 Fdin B Htrs 1 CW APU TEMP It-on position 

: after ~ 2min ; @ 

(R2) (R2) CCTV Video TV Annun Its viv normally closed @ BLRCNTLR/HTR1-A Hyd H20 Bir 1 CntirB lost if MNA selected for 

For RCS loss, refer to OMS/ (O07) vcu Pwr to MCA 
RCS Slide Rule 4 | AftL RCS He Pr Isol A man CL Drivers lost through 

For leak isolation only, capability SM 76 COMMIRCOR | (2) ENABLE sw 
reconfig following viv: 4 | Aft RCS Tk Isol 3/4/5 A man 

(07) Cntl 
© AFTLRCSHePRESSA |_| AHL RCS Manfisol 2 man eee ge PA TEMP 
e —_LRRCS XFEED 3/4/5 Cnt! g 

6 | AftL,R RCS Xfeed Viv 3/4/5 

man CL capability SM (BFS SM 63) PL BAY 
wm ee ee eee ene fo Pee ee ee ee DOORS 

(O08) (08) ' ; 
© L OMS XFEEDA 7 | ROMS He Press Isol A man During PLBO OPEL single 
@ R OMS XFEEDA Cntl and He Vap Isol 1,2 mtrrun vist note , it 
© FWD RCS He PRESS A man Cntl actuators listed at le 

4 | L.ROMS Tk Isol A man CL 
capability 

4 | L.ROMS Xfeed Viv A manCL 
capability 

4 | Fwd RCS He Press isol A man 
CL capability 

6 | Fwd RCS Tk tsol 3/4/5 man 
Cntt 

6 | Fwd Recs Manfitsol 1 man Cntl 

8 | (R13A2) 
PLBD: 

  

EPS/SR/124 02/08/89 7-196 MAL/ALL/GEN 6 

  

 



653 epssa125 

EPS S>K-1UU (Cont) 
BUS LOSS: CNTLAB1 

    

    

    

    

  

  

  

  

  

  

  

@ NH3 CNTLR A(B) - PRI/ 

GPC 
  

(Continued)     (Continued)         

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(C2) (C2A2) . 
@ LCRTSEL-3 DEU/CRT 4 vv normall 
© GPC/CRT 01 EXEC closed smay 

O14 [si.1 DPS UTILITY} (G2.G8.52) ow) ; (Gg) Noz Htr A not 
MMU 2 ASSIGN wired; Noz Htr 8B 
@ GNC - ITEM 2 EXEC still operates in A 
@ SM -ITEM 4 EXEC AUTO position. 
@ PL-ITEM 6 EXEC Other A relief htrs 

lost 

(R12U) 
@ FCH20 RELIEF HTR-B (RI2A1) (20) right Trim and 
AUTO 9 | FC H20 Relief: Body Flap entl 

@ FCH2O LINE HTR-B Viv Htrs A remains. Left Trim 
AUTO Vent Line Htrs A and Body Flap cnt! 

Barrel HtrsA function is regained 
Noz HtrsA after the lost b 

- - contacts have been 
CH20 Line Htrs A deselected in OPS-8 

When reqd: (R12A1) (3.8) 
@ For FC1, perform FUEL 7 | FCI Purge Viv man Cntl @) 

CELL PURGE - AUTO 8 htrs remain 

(ORB OPS, EPS) @ 
" : Sys A PriCntlr, 

During OPS 8: Auto switchover to 

GNC 43 CONTROLLERS (F6A7) Sec Cntlr remains 

Deselect L Pri Trim L1: 10] L Trim RHC INH capability 
@ DES PNL TRIM Lt - 10] L Trim Pni ON capability 

ITEM 36 EXEC (L2A1) 
Deselect Bdy Flip UP/ON 10] L Bdy Fip UP/ON capability 
L1: 
@ DES BDY FLP L1- 

ITEM 19 EXEC 

(A14) 
RCS/OMS HTR (A14) 
@ FWD RCS -8B AUTO 11 | Fwd RCS A Htrs 

@ L POD (two) - AOFF, 11 | L Pod A Htrs (all) 

B AUTO 

GNC 23 RCS cara 
@ Reprioritize L, R Manf 2 Aft RCSL, R Jet 2 Htrs 

Jets to first priority: 
DES INH twice, all other 
jets highest priority 
first, then next highest 
priority, etc 

If encryption mandatory 
(A1L) (A1A2) 

@ NSP PWR-2 COMSEC 1 key 

(C3) 
@ S-BD PM CNTL - PNL 
e -CMD 

If encryption optional 
(Att) 
@ NSP ENCRYPTION 

MODE -SEL 
@ NSP ENCRYPTION 

SEL-BYP 

If reqd during entry (L1A2) 
(<120K ft): 12 | NH3 Sys A Sec 

(L1) Cntir man ON capability 

  

02/17/89 7-197 MAL/ALL/GEN 6 
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16 

EPS SSR-100 (Cont) 
BUS LOSS: CNTLAB1 

  

  

  

  

  

  

  

  

  

(Continued)     
  

  

  

  

(Continued)         

BUS ISOLATION EQUIP/FUNCTION Lost CREW INDICATIONS NOTES 

Oo © Viv holds 
e CRT1 PWR - OFF position 

(014:F) @) 
@ MMU 1-OFF APU 1 Fuel/H20 

Qty meter (pn F8) 
(F3) displays H20 qty 

@ TRIM RHC PNL- ENA when in FUEL 
° PNL - OFF position 

(F8) (F8) . Loss of manual 
@ APU Sel (two) - H20, 13 | APU 1 Fuel Qty display capability to inert 

1(2,3) LH2 Manf 

(Ra) (R4) Gs) 
@ MPS FILL/DRAIN 14 | Prplt F/D inbd LH2 Viv and S aoe may 

LH2 NBD -GND Hi Pt Bld Inbd LH2 Viv Man € selected via 
O bili pwr sw (pnl A7) or 

P capability GCIL if reqd 

(R15:D) (A7A1) 
@ cbMNA TV CONTR 15 | Video Catl Unit MNA pwr This switch may 

UNIT - op be used to pwr 
other equipment 

{A7U) (A7A1) 
PL BAY PLB Floodits: ‘®) Single mtr 

© FLOOD AFT STBD - OFF Aft Stbd time. if unlatched, 
° FWD PORT - OFF Fwd Port one failure away 
e BHD - OFF Bikhd from loss of 2 out of 
RMS 3 MRLs. EVA or RMS 
@ SPOT STBD - OFF jettison capability 

exists. If latched, 
(R1A2) one failure away 

Man ON Cat! of Cryo 02,H2 Roe mability to use 
Tk1 Htrs B, Tk 3 HtrsA 

6 | Cryo O2,H2 Tk1 Manf Viv 
Cntl Viv holds 

position. Sys 2 

(A6A1) remains 

Port RMS: 
17 Fwd MRL Mtr 1 Gs) Cntlrs A,B Rad 

17 Mid MRL Mtr 1 Byp Viv Mtrs Auto 

17 Aft MRL Mtr 2 Chel and Cntlir A Rad 
Byp Viv Mtr Man 

(R1A2) Conti remain 

6 | FCt Reac Viv Cntl 
17] FC1 STOP capability via 

STARTSTOP sw (pn R1) 

(L2A1) 

18 | Atm Press Cntl O2 Sys 1 
Sply Viv Cntl 

(L1A2) 
19 | Freon Loop 1,2 Cntir B Rad 

Byp Viv Mtrs Man Cntl 

  

EPS/SR/126 02/08/89 7-198 MAL/ALLUGEN 6 
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EPS SSR-100 (Cont) 

  

  

    

  

  

  

  

  

  

  

  

  

  

        

  

  

          

  

  
    

BUS LOSS: CNTLAB1 

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(C3A1) G) 
29 | L OMS Eng Pr Viv Coil 1, <7 viv holds 

Ctl Viv 1,2 Coils 1 p 

(014) Redundant 
21 | RJIDF 18 F1 Manf Logic sw coils remain 

pwr (F1F,F1L,F1U,F1D) @) 
21 

(F6A1) SSS 
L ADI Att Ref Set capability WARNING 

{R13A2) Dri ; toF1 22 | Rad Cntl Sys: river pwr 
Port Lat 7-12 Mtr 1 jets lost if RIDF 

Dpy/Sto Mtr 1 18 Driver sw 
Py/sto OFF (014:F) 

Stbd Lat 1-6 Mtr 1 
Dpy/Sto Mtr 2 @) 

Redundant 
(R2) mtrs remain 

23 | APU 1 Fu Tk ViVB 

24 | APU 1 Catlr Pwr Sply A (all Qs) Viv closes. 

except OV102) Redundant viv 
25 | APU 2 Cotlr Pwr Sply A remains 

(OV 102 only) 
26 aly) Fu Tk Viv B(OV102 a) redundant 

ft 27 | APU 3 Cntlr Pwr Sply B Pwr sply remains 
OV102 onl 

f y) Qs) Viv holds 
(R4) position. GPC OP 

ility remains 6 | TVC Hyd Sys 1 Isol man Cntl capability 
25 | LG Hyd Sys 1 sol man Cntl during entry 

(F6A6,F8A5) Ge) 
NLG Backup Rel and MNB pwr select 
Extension Sys 2 capability remains 

LMG, RMG Backup Rel Sys 2 @?) . 

Mtr 2 remains 
(FPC1/AW18H) 

26 | EMU 1,2 Pwr/Batt chgr MNA Htecntle 2 
pwr remains 

-Y Star Trkr Dr Sys 1 OP/CL 7 NWS fail light 
capability still driven by GPC 
(C3AS) Mode feedback 

miscompare logic. 
oat ee ey er Fail light will not 

rontir work in Direct 

(L2A1) 
29 | NWS fail indication (pn! F2) L OMS auto 

(for actuator pressure sw) shutdown if Pc 
(A6A1) <80% and ’+‘ on 

PL Reten Sys A Rel/Lat Mtrs MINVR EXEC display 

(R2) 
22 | ET Door Mtrs: 

C/L Lat Actr 1 Mtr 1 man 
STO capability 

C/L Lat Act 2 Mtr 1 man 
STO capability 

L Dr Closure Mtr 1 man Cntl 
L Or Uplock Lat Mtr 2 man 
Cntl 

R Dr Uplock Lat Mtr 2 man 

Cntl 

(A14) 

6 KU-Band Temp Meas PA, 
Revr, A&B Gimbal, Rate 
Snsr, Ant Feed 

(C3A1) 
30 | LOMS Arm 1, Arm/Press 1 sw 

Contacts 

EPS/SR/127 (02/13/89 7-199 MAL/ALL/GEN 6 
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EPS SSR-101 

  

  

  

  

  

BUS LOSS: CNTLAB2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) (F7) G) 
APUHTR (A12) CAV RCS JET It-on pan ann ; 
© GAS GEN/FUEL PUMP 1 - APU 1GG/Fu Pump Htrs A SM ALERT Light/Tone - on et IME ie 

8 AUTO I CRITICAL 
APU HTR FK/FU LINE/H20/ APU 1 TK/FuLn Htrs A (FSMs) if not done within 
© SYS 1B- AUTO APU Fu Pump/GG H20 Tank 586 APU/HYD WB 20 min, may 
© = 1A-OFF Htrs 6A,7A SMO THRM HYD (B) | freeze N2H4 and 
° 3A-AUTO APU GG tnj H20 Tank Htrs S67 CNTUESS V lose APU. 
° 3B - OFF 1A,2A $67 DISPLAY SWL jewaver SM 
aD APU 3 Tk/Fu Ln Htrs B F RCS O(F,L,U) JET above freezing 

tem © HTR RUD SPD BK B - Rud/Spd 8rk Htr A SM 67 ELECTRIC P 
AUTO, A - OFF G) _ 

© CIRC PUMP PWR 1 - Circ Pump 1 MNA pwr CNTL AB2 Volts < 20 Indications do 
MNB not appear until jet 

  

(L1) 
@ H2O0 PUMP LOOP 1-8 

© FLASH EVAP CNTLR PRI 
A-ON (if read) 

@ TOPEVAP HTRNOZL-A 
AUTO 

@ TOP EVAP HTR DUCT -B 

If Hi Load Evap enabled 
@ H!ELOAD DUCT HTR - 

@ FLASH EVAP FDLN HTR 
ASPLY - 2 

(L1A2) 
H20 Loop 1 Pump A man ON 
capability 

Flash Evap Cntlr Pri B man 
ON Sel capability 

Top Evap L Noz HtrB 

Top Evap Duct Fwd, Aft L,R 
HtrsA 

Hi Load Duct Outbd,inbd 

(L241) 
FES H20 Fdin AHtrs 1 (all) 

During Rad Dpy/Sto ops: 

(R13L) 

RAD CNTL tbs (four) 
indicate single mtr ops 
  

If H2O PUMP LOOP 1,A 
active: 

CW H20 LOOP It- on 
$88. H20 PUMP P1' 

$88 THERMAL H20° (2) 
(01) 

H2O0 PUMP OUT PRESS 

meter ind - 20-25 psia 
  

L ADP deploy time incr 
from 15 to 30 sec 
  

  

Place CDR disp sws (eight) 
to green dot position: 

(F6) 
@ AIR DATA - NAV 

@ ADIATT -LVLH 
e ERR - MED 
e RATE - MED 
@ HS! SEL MODE - ENTRY 

(F6A1) 
Air Data Source Sel capability 

L ADI Att, Err, Rate Sel 
capability 

(F6A5) 
L HSI Mode, Source Sel 

STAR TRKR DR POS -Y CL 

time incr from 8 to 16 sec 
  

If APUs active and using 
H20 BLR CNTLR/HTR 1B: 

CW APU TEMP It-on 
after ~ 2 min 
  

  

RCS Slide Rule 
Reconfig following 
viv for leak isolation 
only: 

(07) 
@ AFTRRCS He PRESS A 
° L, RRCS XFEED 3/4/5 

@ LL OMS XFEEDA 
@ R OMS XFEEDA 
  

e SOURCE (two) - capability 

------NAV.3 oe LLL 
(F7) (F6A7) 

@ RADAR ALTM - 2 L Radar Altm Sel capability 

For RCS loss, refer to OMS/ (O07) 
Aft L RCS He Pr Isol Aman 
Cntl and GPC CL capability 

Aft R RCS He Pr sol A man CL 
capability 

AftR RCS Tk isol 3/4/5A man 
Cntl 

Aft R RCS Manf Isol 2 man 

(07) 
Aft LR RCS Xfeed Viv 3/4/5 
man Ct capability 

  

$M (BFS SM 63) PL BAY 
BOOKS       

During PLBD OPICL, single 
mtr run time noted on 
actuators listed at left 
  

  

(R13A2) 
PL8D: 

CA Lat 1-4, 5-8 Mtrs 1 
Port Aft Bikhd Mtr 1 

        (Continued) (Continued)       

commanded 

Pri B GPC Sel 
capability remains. 
Pri Aand Sec Cntlrs 
remain 

G) In OPS 2, FES 
GPC cmd is not 
present, but one 
may be sent if reqd 

G) Viv holds 
position. [sol 8 
remains 

G) Do not 
reconfig for reg 
switch or 'CNT 
procedures 

G) Viv holds 
position 

Pwr to MCA 
Drivers lost through 
ENABLE sw 
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EPS SSR-101 (Cont) 
BUS LOSS: CNTLAB2 

  

      

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(R1) e (R1A2) @ 
@ 02,H2 MANF VLV TK2 7 | Cryo O2,H2 Tk1 Manf Viv / Viv holds 

(two) - OP Cnti position 
  

If O2,H2 MANF VLV TK1 

tb-OP 

(R1) 
@ O2,H2 TK1,2 HTRSA 

(four) - AUTO 

@02,H2 TK1,2 HTRSB 

(four) - OFF 

If three or more CRYO TK 

sets and TK3 not 

depleted: 

(R1) 
@ O2,H2 TK3 HTRSA 

(two) - OFF 
@ O2,H2 TK3 HTRS B 

(two) - AUTO 

If four or more CRYO TK 
sets and TK4 not 
depleted: 
(A11) 
@® CRYO TK4 HTRO2,H2 8B 

(two) - AUTO 
@ CRYO TK4 HTRO2,HZ2A 

(two) - OFF 

(if OV-102, refer to 
ECLS, 6.3 CRYO TABLE 
A, for switch nomen) 

(R1A2) 
Cryo 02,H2 Tk1 Htrs B 

(R1A2) 

Cryo 02,H2 Tk3 HtrsA 

ieee 

  

(R2) 
@ BLRCNTLR/HTR1-A 

(R2) 
Hyd H20 Bir 1 CntirB 

    

  

    

Override F1 Manf status (014) 
to CL: RCS Manf F1 RJD pwr 

@ RCS FWD - ITEM 1 EXEC (FIF,FIL,F1U,F1D) 
@ MANF VLVS 

1 OVRD - ITEM 40 EXEC 

(G2,G8,S2) 
MMU 1 ASSIGN (O15) 

@ GNC-ITEM 1 EXEC MMU 2 
@ SM -ITEM 3 EXEC 
@ PL-ITEMS EXEC 

(C3A5) 

  

    

  

If no SM GPC and LOS: 10 | Uplink switch GPC block of 
(C3) UL Cmds capability 
@ UPLK - NSP BLK 

When reqd: (R12A1) 

® Perform FC1 purges in 11 | FC1 Purge Viv man Cotl 
AUTO mode (ORB OPS) 

(A14) 

RCS/OMS HTR (A6A1) 

@ FWO RCS -BAUTO Fwd RCS A Htrs 
© L POD (two) - AOFF, 12 | L Pod A Htrs (partial) 

B AUTO 13 | L OMS Eng Pr Viv Coil 2, 
Cntl Viv 1,2 Coils 2 

If SENSE - -Z: 

{(A6U) (A6A1) 
@ SENSE - ~X 14 | 3-level sw RM for - X Sense 
@ Wait at least one sec, 

then reposition as 

desired 
      (Continued) 

    (Continued)       

G) Manf status 
not automatically 
declared closed. Jet 
fail-offs may occur 

Go) when SM 
unavailable, use 
NSP biock to inhibit 
UL Cmds. Requires 
GNC V/O reset after 
UPLK - ENA for ADS 

G) Viv normally 
closed 

@) B Htrs remain 

Gs) Redundant 
coils remain 

(4) am sw 
downmodes to 
2-levei for -X 
position 
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EPS SSR-101 (Cont) 
BUS LOSS: CNTLAB2 

    

    

  

  

    

    

    

  

    

  

  

  

  

  

  

  

  

  

  

        
  

  

        

  

    
    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

If reqd during entry (L1A2) @ 
(<120K ft): 15 | NH3 Sys 8 Sec Cntlr man ON / Viv holds 

(L1) capability position 
@ NH3 CNTLR A(B) - 

PRI/GPC Gs) Sys 8 PriCntlr, 
Auto switchover to 
Sec Cntr remain 

BUS ISOLATION 
Usiso ° Loss of manual 

(R2) capability to inert 
* LH2 Manf during @ MPS Hel’CNECT 

CTR -GPC 
entry (MM304) 

(R4) (R4) @) Six vivs fail to 

@ MPS FILL/DRAIN 16 | Prplt F/D LH2 tnbd Viv Man non-isolation 
LH2 INBD - GND Cott, LH2 Hi Pt Bid Inbd position 

Viv man OP capability 
FC1 can be 

(O15:F) stopped via FC1 
@ MMU 2 - OFF CNTLR sw (014:A) 

(017) Viv holds 
17 | ATVC 2 Isol ME position. Sys 2 

remains 
(R1A2) 

7 | FC1 Reac Viv Cntl Go) 
18 | FC1 STOP capability via Go) Redundant 

START/STOP sw (Pri R1) 

(L2A1) Qi) Mtr 2 remains 

19 | Atm Press Cntl O2 Sys 1 

SPly Viv Cntl @) Htr Catir 2 
remains 

(F6) 
L HUD 23 
(F6A1) SSS SST 
L ADI Att Ref Set capability N WARNING 

i 
(R4) . Sa den ae Dae tae Yor dectan he don he thr 

Oriver pwr to LS 
7 | TVC Hyd Sys 1 Isol man Cntl jets lose if 

LS/FS/R5 Driver 
(O6) sw OFF (016:F) 

20 | -Y Star Trkr Dr sys 1 CL 
capability 

(C3A5) 
21 | L ADP Deploy Mtr 1 
22 HtrCatlr 1 

(R13A2) 
20 | Rad Cnt! Sys: 

Port Lat 1-6 mrt 1 
Dpy/Sto mtr 1 

Stbd Lat 7-12 Mtr 1 

Dpy/Sto Mtr 2 

(015) 
23 | RIDAL Vernier Logic pwr 

(LSL) 

(R2) 
20 | ET Door Mtrs: 

C/L Lat Actr 1 Mtr 2 man 

Stow capability - 
C/L Lat Actr 2 Mtr 2 man 

Stow capability 
L DOr Uplock Lat Mtr 2 man 

Cnti 
R Or Closure Mtr 2 man Cntl 

R Dr Uplock Lat Mtr 2 man 
Cntl 

(Continued) 
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EPS SSR-101 (Cont) 

  

  

    

  

  

  

          

BUS LOSS: CNTLAB2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(C3A1) G) 
24 | LOMS ARM 2, / Viv holds 

ARMI/PRESS 2 position. Isol 8 

sw Contacts remains 

(08) LOMS auto 
5 | L.ROMS Tk Isol A man CL cap shutdown if Pc 
5 | L.ROMS Xfeed Viv A man CL <80% and’ +‘on 

cap MNVR EXEC display 
5 } Fwd RCS He Pr tsol Aman 

Cntl and GPC CL cap Gs) viv closes. 
Fwd RCS Tk fsol 3/4/5 man CL Redundant viv 
and man Ovrd of GPC CL remains 
and cap 

(R2) 
25 | APU 2 Fu TK VivB 

EPS/SR/130a 02/08/89 7-202a MAL/ALL/GEN 6 
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EPS SSR-102 

  

  

a
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w 
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t
 

  

  

  

  

  

  

BUS LOSS: CNTLAB3 (Includes MNA FMC1, MNA MMC1, MNA MMC3, MNA AMC1) 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) SM ALERT Light/Tone - on G) 
APU HTR ‘S67 CNTLESS V" i Time 
© GAS GEN/FUEL PUMP 1 - (A12) ‘S88 THERMALFRN'’ = (2) *! critical !* 

A AUTO APU 1 GG/Fu Pump Htrs B pri see ! 
@ LUBE OILLINE 1-A 1 Lube Oil Line Htrs B (FSM) If not done within 
AUTO 1 Tk/Fu Ln HtrsA RM OLMA MANF 20 min, may 

APU HTR TK/FU LINE H2O0 1Fu Pump/GG H20 Htrs freeze N2H4 and 
@ SYS 18 - AUTO 124,16A,18A,19A {L1) lose APU. 
©  1A-OFF 3 Tk/Fu Ln Htrs 8 2 | FLOW PROP VLV LOOP 1 aeeeer SM 
¢ = 3A-AUTO 3 Fu Pump/GG H20 Htr to-bp above freezing 

°. 38 -OFF 3661 j H20 Htrs,3B (08) temp 
, 238 "J 538. FWD RCS @) 

HYD 3] TKISOL 3/4/5 tb - dp sl Freon Loop 1 
- ow Fro Iv © HTRBDY FLP B- AUTO Body Flap Htr A 3} MANFISOL 1 tb-bp operation not 

e A- OFF ireP 1MNB (R13L) affected 
e Gag OMe PWR 1- Circ Pump NB pwr 4| RAD CNTLSTBD tb - bp G) 

4 PORT tb- bp / Viv holds 
(R2) (R2) position 

@ BLRCNTLR/HTR 1,3 
(two) -B 

Hyd H20 BLR 1,3 CntlrA 

  

  

(A14) 
RCS/OMS HTR (A14) 
@ OMS CRSFD LINES - OMS Crsfd Ln Htrs A 
AOFF, B AUTO 

(L1) (L1A2) 
@ H20 PUMP LOOP 1 -B 
@ TOP EVAP HTR DUCT -8 

if Hi Load Evap enabled: 
@ HILOAD DUCT HTR - 

B(C) 

H20 Loop 1 PumpA 

Top Evap Duct Fwd,Aft Htrs 
A 

Hi Load Duct Outbd, Inbd 
Noz HtrsA 

  

For RCS loss, refer to OMS/ 
(07) 
Aft R RCS He Press Isol Aman 

  

RCS Slide Rule Cnt!, GPC CL capability 
Fwd RCS Tk Isol 3/4/5 Cntl 

(MA73C:C,D) (MA73C) 
© cb MCA PWR AC1 36 
MID 1, 3 (two) - op 

Port, Stbd Rad Lat 1-6,7-12 
Mtrs 1 Limit sw 

  

For PLBD ops: 

@ OP/CL Drs in man mode 

  

GNC 23 RCS 

Override F1 Manf status to 
OP: 

@ RCS FWD - ITEM 1 EXEC 

@ MANF VLVS 1 OVRD - 
ITEM 40 EXEC 

(MA73C) 
PLBD: 

C/L Lat 1-4,5-8,9-12 Mtrs 1 

Port, Stbd Fwd Blkhd Mtrs 1 
Port Aft Bikhd Mtr 1 
Stbd Door Mtr 1 

Port Door Mtr 2 CL Limit sw 
  

(MA73C) 
Fwd RCS Manf Isol 1 Cnt! 

  

@ PLT RHC pb - push, if BFS 
engage reqd 

(F6) 
CDR BFS no eng capability 
GPC 1,2,4 no eng capability 

  

661 

If encryption in use: 
(AIL) 
@ NSP PWR -1 

(C3) 
@ S-BD PM CNTL- PNL 
e -CMD 

(A1A2) 
COMSEC 2 Key 

    (Continued) (Continued)       

SM 67 ELECTRIC 

CNTL A83 Volts < 20 
  

LAOP deploy time incr 
from 15 to 30 sec 
  

If APUs active and using 
H20 BLR CNTLR/HTR 1A 

or 3A: CW APU TEMP 
It-on after ~ 2 min 
  

  

SM (BFS SM 63) 
PL BAY DOORS       

If in AUTO OP/CL for 

PLBDs, sequence 

terminates immediately 

and msg ‘($63) PBD 
CONFIG’ 

During MAN PLBD OP/CL, 

single mtr run time 
noted on actuators 

listed at left 
    (Continued)   

G) If AC1 cb not 
opened, Lat Mtrs 1 
of actuators for 
Port, Stbd Rad Lat 
1-6,7-12 continue 
to run until Sys A 
Lat Ctl sw placed 
to OFF. Other 
equip pwrd by 
AC1 MMC1 and 
AC1 MMC3 are 
lost beacuse MNA 
MMC1 and MNA 
MMC3 lost 

©) wv holds 
position. GPC OP 
capability remains. 
Isol B remains 
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EPS SSR-102 (Cont) 
BUS LOSS: CNTLAB3 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS 
  

If encryption optional: 

(A1L) 
@ NSP ENCRYPTION 
MODE - SEL 

@ NSP ENCRYPTION SEL - 
BYP 

STAR TRKR DR POS -Y 

OP/CL time incr from 8 to 
16 sec 
  

  

  

BUS ISOLATION 

  

  

      

EPS/SR/132 02/09/89 

10 

11 

1 

11 

11 

12 

13 

14 
14 

(MA73C) 
Stbd Rad Dpy/Sto Mtr 1 
Port Rad Dpy/Sto Mtr 1 
-Y Star Trkr Dr Sys 1 OP/CL 
capability 

(L1) 
If H20 PUMP LOOP1,AON: 
CW H20 LOOP It- on 
$88 H20 PUMP P1’ 
$88 THERMAL H20° (2) 

(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind - 20-25 psia 
  

  

(R4) 
LG Dump Viv (Viv N.C.), LG 
Control Viv 
NWS 

(A8L) 
PORT RMS: 
DPY/STO tb - bp 
R-F-L MID tb - bp 
RETEN LAT tb- bp 
  

  

(MA73C) 
LH Vents 4,5,6,7,8,9 Mtrs 1 
RH Vents 1,2,3,5,6 Mtrs 1 
  

(MA73C) 
L ADP Deploy Mtr 1 

Disc 1 
HtrCntlr 1 
  

(R2) 
Allexcept OV102 
APU 3 Catlr pwr 

Sply B 
Fu Tk VivB 
  

(C3A6) 
Fwd Pal Trans X,Y Norm, 
Pulse, and Fwd Pnil Roll, 
Pitch, Yaw Disc Rate,Accel, 
Pulse, Select capability 
Fwd Pnl Trans Z High, Norm, 
Pulse Sel capability 
Fwd Pnl Trans Low Z Sel 
capability 
Fwd Pnl Man LVLH Sel 
capability 
  

(R4) 
MPS Inbd LH2 Prplt Topping 
Viv man Cntl 

(R2) 
MPS Pneu He Isol 1 man Catl 
  

(MA73C) 

ET Door Mtrs: 
C/L Lat Actr 1 Mtr 1 GPC 
Cntl 

C/L Lat Actr 2 Mtr 1 GPC 
Cntl 

L Or Closure Mtr 1 GPC CL 
capability 

L Or Uplock Lat Mtr 1 GPC 
Lat capability 
  

(MA73C) 
AC pwr removal capability 
via Limit sw for ET Door 
Mtrs: 
C/L Lat Actr 1 Mtr 1 

2 Mtr i 
L Dr Closure Mtr 1 

Uplock Lat Mtr 1 
  

(MA73C) 
Port RMS: 
Mid MRL Mtr 1 
Aft MRL Mtr 2 
          

y 
deploy capability 
for all Ldg Grs. 
Pyro backup re- 
lease sys will 
deploy Ldg Grs 

G) Mtr 2 remains 

Htr Cntir 2 
remains 

@) Redundant 
pwr sply remains 

Viv closes. 
Redundant viv 
remains 

G) Use pbon Aft 
onl A6 

@ Viv normally 
closed. GPC cntl 
remains 

Gs) Redundant 
mtrs remain 

Single mtr 
time. If unlatched, 
one failure away 
from loss of 2 out 
of 3 mtrs. EVA or 
RMS jettison 
capability exists. if 
latched, one 
failure away from 
inability to use 
RMS 

  

7-204 MAL/ALL/GEN 6 

  

 



t
e
 

we
 

663 

EPS SSR-103 

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

BUS LOSS: CNTLBC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) MASTER ALARM 
APU HTR (A12) Light/Tone - on Poe . 
© GAS GEN/FUEL PUMP 1 - APU 1 GG/Fu Pump Htrs B ' Time ! 

A AUTO (F7) ; *T CRITICAL }* 
@ GAS GEN/FUEL PUMP 2 - 2 GG/Fu Pump Htrs A SM ALERT Light/Tone - on gr peneertar 
BAUTO If not done within 

SM 67 ELECTIRC 20 min, may 
© LUBE OIL LINE 2 -B freeze N2H4 and AUTO 2 Lube Oil Line Htrs A CNTL BC1 Volts < 20 lose APU. 
APU HTR TK/FU LINE/H20/ However, SM 
@ SYS1A - AUTO 1Tk/Fu Ln Htr B (FSMs) ALERT occurs 
© 1B -OFF Fu Pump/GG H20 Tank $67 CNTL/ESS V above freezing 
@ 2B8-AUTO Htrs 68,78 $69 FUEL CELL temp 
© 2A -OFF 1,2 GG Inj H20 Htrs $86 APU/HYD W/B 

48.58 SM 0 THRM HYD (B) G) 
2 Tk/Fu Line Htr A F,L,R RCS L,R,D JET only ea scur tonl 
2 Fu Pump/GG H20 Htr (commuosn R12U) selected for 

HYD AllS-BD AVG voice lost if | FC H20 Relief Htr 
@ HTRBDY FLP A- AUTO Body Flap Htr B Sys 1 selected G) indications 
e 8 - OFF ; (L1) do not appear @ CIRC PUMP PWR 1 - MNB Circ Pump 1 pwr RAD BYP VLV 2 th-b until jet 
MNA P commanded 

@ CIRC PUMP PWR 2 - MNB Circ Pump 2 pwr if Site AOS and using 
MNC $-BD PM Xpndr 1 or Ant G) Viv still 

1: functional 
(Alt) (A1A2) ANTENNA’ S-BD PM S-BD PM Sys 1 G) cSM 4 
ANT -2 x 1 . cause: 

= KNOR-2 pre-amp nee sieleced: | byantenna © PWRAMPL OPER -2 Pwr Amp 1 miscompare 
° STBY -2 PM Ant Sw 1 During Rad DpySto: G) 
© PREAMP -2 FM Ant Sw 1 Ria) J Pwr to MCA 
© NSP PWR -2 RAD CNTL STBD tb ENABLE oe rough 
If PSP and INTRG reqd for indicates single mtr ops 
PL ops: NSP 1/COMSEC 1 RAD LAT CNTL tbs 

@ S-8D PL PWR SYS -2 (two) indicate single 
@ CNTL -PNL S-BD PLINTRG 1 mtr ops 
e - CMD 

® Reconfig PSP PSP 1 L,R ADP deploy time incr 
®@ Perform PLINTRG from 15 to 30 sec REACQ 
waren n eee ---- == qo Proctor r corer STAR TRKR DR POS -Y CL 
(A1R) (A1A3) time incr from 8 to 16 sec 
@ S-BD FM PWR -2 $-BD FM Sig Proc 1 
e CNTL - PNL Xmtr 1 STAR TRKR DR POS -Z 
° -CMD OP/CL time incr from 8 to 
TTT weet Pree en ee mm me mm 16 sec 
(C3) 
@ S-BD PM CNTL - PNL if SYS 1 pwrd: 
° -CMD ‘$62 BCE BYP PSP 1° 

Loss of PL TLM and CMO 
(L1) (L1A2) if PDI FDA enabled: 
@ TOP EVAP HTR NOZL- Top Evap L Noz HtrA ‘$62 PDI DECOM FAIL’ 

B AUTO 
@ TOP EVAP HTR DUCT-A Top Evap Duct Fwd.Aft If first RGA failure and 

Htrs B rates sensed: 
If Hi Load Evap enabled: ‘RM FAIL RGA‘ (3) 
@ HILOAD DUCTHTR-A Hi Load Duct Outbd,|inbd 

(c) Noz Htrs B (R2) 
If APUs active and using 

(R2) (R2) BLRCNTLR/HTR 2B: 
@ BLRCNTLR/HTR2-A Hyd H20 Bir 2 Cntir 8 CW APU TEMP It- on 

after ~ 2 min 
(R13A2) 
PLBD: CCTV Video & Annun Its 
CL Lat 13-16 Mtr 2 

Stbd Aft Bikhd Mtr 2 
Port Drive Mtr 2 

lost if MNB selected for 
vcu 
  

    (Continued)     (Continued) 

PLB Floodits lost: 

Fwd Stbd 
Mid Port 
      (Continued)     

EPS/SR/133 02/08/89 7-205 MAL/ALL/GEN 6 

  

 



664 

10 

10 

11 

EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 

  

    

  

      

  

    

    

    

    

    

    

    

  

ACTIONS EQUIP/FUNCTION LOST GREW INDICATIONS NOTES 

(08) SM (BFS SM 63) PL BAY 
For RCS loss, see OMS/RCS 7 | F,R.RCS He Press lsol 8 man SM (ers 

Slide Rule CL capability @ Viv holds 
, (07) During PLBD OP/CL, single | position. Man OP 

Only reconfig following 9 | Aft L RCS Tk Isol 3/4/5B man mtr run time noted on and full GPC cntl 
viv for leak isolation: Cntl actuators listed at left remains 

(07) 9 | AFt LRCS Manf Isol 1 man 

cartanesHemeesse [| Crth Oa ©) oo not 
recontig tor reg 

(08) (08) wi , 
@ | OMS XFEEDB 7 | L OMS Tk Isol 8 man CL wocadures 
@ R OMS XFEEDB capability 
© FWD RCS He PRESS B 7 | L, ROMS Xfeed Viv 8 man @) . 

capability i OPC ent pose 9 | Fwd RCS Manf sol 2 man Hons ere ent 
Cnti 

(07) (016) Manf status 

@ AFT L,R RCS MANF ISOL RCS Manf F5,L5,R5 RID pwr Got automatically 
5 (two) - CL (tb-CL) (FSL,FSR,LSL.LSD,RSR,R5D) Pailoffe ciosed. 

(08) when commanded 

@ FWD RCS MANFISOL 5 - Gy) 
CL (tb-CL) — NOZ Htr A not 

wired 
For attitude control, 

perform RCS, LOSS OF (2) Viv normally 
VERNIERS (ORB OPS) closed. GPC cntl 

override of GPC OP override o 
(A14) CMD is lost 

@ Reprioritize L,R Manf 1 Aft RCS LR Jet 1 Mtrs 
Jets to first priority: 
DES INH twice, all other 

jets highest priority first, 

then next highest 
priority, etc 

(A14) 
RCS/OMS HTR (A14) 

@ FWD RCS -A AUTO Fwd RCS Htrs 8 

@ L POD (two)-A AUTO, L Pod Htrs B (all) 

B OFF 

@ RPOD (two) - AOFF, R Pod Htrs A (all) 

BAUTO 

(R12U) (R12A1) 

@ FCH2ZOLINEHTR-A FC H20 Line Htrs B 
AUTO 

@ FC H20 RELIEF HTR - FC H20 Relief Htrs B 

A AUTO Vent Line Htrs B 
Barrel Htrs B 

RIf Noz Htrs B 

When reqd: (R12A1) 

@ For FC2, perform FUEL 12 | FC2 Purge Viv man Cntl 
CELL PURGE - AUTO 

(ORB OPS, EPS) 

Prior to using L(R) OMS: (08) 
(08) 12 | L,R OMS He Press Isol B 
L, ROMS He PRESSVVAP 
®@ ISOLA (two)- OP, then 

° -GPC 
@ISOLB (two) -GPC 

man Cntl and VAP ISOL 1,2 
ManB Cntl 

  

If CCTV reqd: 
(A7U) 
@ TV PWR CONTR UNIT - 

MNA 

  

(A7A1) 
Video Cnt! Unit MNB pwr 

      (Continued) 

    (Continued)         
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EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

If EMU(s) in battery charge 
mode: (3) Right Trim and 
{(AW18H) (FPC2/AW18H) Body Flap Cntl 
@ PWR/BATT CHGR EMU 

1(2) BUS SEL- MNA 
EMU 1,2 Pwr/Batt Chgr MNB 
pwr 

  

During OPS 8: 

GNC 43 CONTROLLERS 

Desetect L Pn! Trim L2: 13 
@ DES PNL TRIM L2 - ITEM 13 

37 EXEC 

(F6A7) 

L Trim RHC - INH capability 
L Trim Pni- ON capability 

  

Deselect L Bdy Fip UP/DON (L2A1) 
L2: 13 | L Bdy Flip Cntl 

@ DES BDY FLP L2 -ITEM 

20 EXEC 

For SSME Hyd Repress: (R4) 

(R4) 14 | MPS/TVC Hyd Sys 2 tsol man 
@ HYD MPS/TVCISOL VLV 

SYS 1,3 (two) - OP 
@ Wait 10 sec, then CL 

Cntl 

  

  

BUS ISOLATION 
  

  

(F3) 
@ TRIM RHC - ENA 

e PNL - OFF 

(R4) 
mes (R4) 

@ FILL/DRAIN LO2 INBD - 15 | Prplt F/D Inbd LO2 Viv man 

GND OP capability 
@ FILL/DRAIN LH2 OUTBD - | 15 
GND 

Prplit F/D Outbd LH2 Viv man 
Cntl 

  

(O15:A) 
@ RGA2 -OFF 

(015) 
RGA 2 

  

(R15:D) 

cb MNB 
@ TVCONTR UNIT - op 
  

(A7U) 
PL BAY FLOOD 
@ MID PORT - OFF 
® FWD STBD - OFF 
  

  
14 
16 

17 

18   
(A7A1) 

PLB Mid Port Floodlt 

Fwd Stbd Floodit 
  

(R1A2) 
Cryo O2,H2 Tk 2,4 Htrs Aman 
ON Catl 
Cryo O2,H2 Tk2 Manf Viv 
Cntl 
  

(R1A2) 
FC2 Reac Viv Cntl 
FC2 Stop capability via 
START/STOP sw (pni R1) 
  

(L1A2) 
Freon Loop 1 Cntlr A Rad Byp 
Viv Mtr man Cntl 
  

(L2A1) 
Atm Press Cntl O2 Sys 2 
Sply Viv Cotl 
  

(F8) 
RHUD 
Rt ADI Aft Ref Set capability 
(C3A5) 
LR ADP Dpy Mtrs 2 

Probe Htr Cntlr 2 
    (Continued)       

remains. Left Trim 
and Body Flap cntl 
function is regained 
after the lost 
contacts have been 
deselected in OPS-8 
(3,8) 

Viv holds 
position 

Gs) Viv holds 
position. GPC cnt! 
remains. Loss of 
manual capability 
to inert MPS Manfs 

FC2 can be 
stopped via FC2 
CNTLR sw on pnl 
O1s: S:A 

@ Cntirs A, 8 Rad 
Byp Viv Mtrs Auto 
Cntl and Cntir B Rad 
Byp Viv Mtr Man 
Cntl remain 

Viv holds 
position. Sys 1 
remains 

  

EPS/SR/135 02/08/89 7-207 MAL/ALL/GEN 6 
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EPS SSR-103 (Cont) 
BUS LOSS: CNTLBC1 

    

  

    

  

  

  

  

  

  

  

  

        

  

  

     

   

     

        

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A6A1) () 
Port RMS: Viv holds 

191 MPMMtr2 position. GPC cnt! 

20] Fwd MPM Mtr 1 remains 
20} Mid MPM Mtr 2 

One failure 
(O06) away from EVA to 
-Y Star Trkr Dr Sys 2 CL stow MPM or from 
capability RMS jettison 

-Z Star Trkr Dr Sys 1 OP/CL 

capability 0) single mtr time 

(015) @)) 

21 | RJOF 14 F2 Manf Logic pwr 
(F2F,F2R,F2U,F2D) sahil 

N WARNING H_ 
(R2A2) iS : 

22 | APU 1 Cntir Pwr Sply B Driver pwr to F2 
22 | APU 3 Cntir Pwr Sply A jets lost if RIOF 

(OV102 only) 1A Driver sw OFF 

23 | APU 2 Fu Tk Viv A (OV102 (pn 015:F) 
only) ® 

(Ra) pwr sply remains NLG Ext 2 Fire 1, Fire 2 y 
NLG,LMG,RMG Bkup Rel 2 G3) 
Fire 1 Mtr 1 remains 

9 | LG Hyd Sys 2 Isol Man Cntl 
Redundant 

(R13A2) stow initiates (CA-1) 
Rad Cntl sys: sig to Ku-Band 

Stod Rad Lat 1-6 Mtr 2 remains 
Dpy/Sto Mtr 1 

Port Rad Lat 1-6 Mtr 2 

(R13A2) 
PL Reten Sys 8 Rad/Lat Mtrs 

23 | KU Ant Sto/Dpy Mtr 2 
Direct Stow Mtr 2 

24 | Redundant Stow Initiate 
Signal to Ku-Band 

EPS/SR/136 02/17/89 7-208 MAL/ALL/GEN 6 
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EPS SSR-104 

  

  

  

  

  

  

  

  

  

  

  

BUS LOSS: CNTLBC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A1L) All S-BD A/G voice lost if G) 
5-BD PM (A1A2) sys 2 selected being wedactine 2 
@ ANTSWELEC-1 $-Bd PM Sys 2: CRT 2 blanks of bus failure, A/G 
@ XPNOR-1 Xpndr 2 comm capabilities 
©@ PWRAMP OPER - 1 Pre Amp 2, Pwr Amp 2 (F7) lost until Sys 1 
e STBY -1 PM and FM Ant sw 2 RCS JET CW It-on selected . 
@ PRE AMP - 1 SM ALERT Light/Tone - on 

@ NSP PWR -1 NSP 2/COM SEC 2 @) indications do 
If PSP and INTRG reqd for (FSMs) not appear until jets 
PL ops: $86 APU/HYD W/B commanded 

@ S-BD PL PWR SYS - 1 S-BD PL Intrg 2 SMOTHRMHYD — (B) 
e- CNTL~ PNL PSP 2 BES a NSP (if using G) if S-BD FM Sys 
° ~CMD 567 ER LESS v 2 selected at time of @ Reconfig PSP bus failure, ali ops 
@ Perform PLINTRG DISPLAY SW R recorder dumps and 
REACQ F,L,R RCS(F,R,L,U,D) JET TVAVTR downlinks 

Pe ee eee Pe (/O ERROR CRT2 lost until Sys 1 
(AiR) (A1A3) selected 
© S-BD FM PWR - 1 S-BD FM Sig Proc 2 SM 67 ELECTRIC 
e CNTL - PNL Xmtr 2 G) icati ° -CMD CNTLBC2 Volts < 20 : apearscaly 

pr tt teas POT Tm en eee rm mm me during site AOS 
(C3) (F8) " for antenna 
@ S-BD PM CNTL - PNL APU FUEL QTY 2 ind -% miscompares 
e -CMO inaccurate (displays H20 om © (A412) | TIME 1 APUHTR (A12) if site AOS and using S-BD ® CRITICAL * 

@ GAS GEN/FUEL PUMP 2 - APU 2 GG/Fu Pump htrs A PM Xpndr 2 or Ant Elec 2: toenane : 
B AUTO 1 Tk/Fu Line Htrs 8 ANTENNA (2) | If not done within 

APU HTR TK/FU LINE/H20/ APU 1 Fu Pump/GG H20 Htr 20 min, may 
© SYS 1A- AUTO 118 (L1) freeze Not 
© = 18- OFF APU GG Inj H20 Tank Htrs if H20 PUMP LOOP 1.8 Fewovee SM 
e 2B-AUTO 18,28 active: ALERT occurs © = .2A- OF F APU 2 Tk/Fu Line Htrs A CW H20 LOOP It above freezing 

APU Fu Pump/GG H20 Tank ‘388 H20 PUMP PT" temp 
Htrs 84,94 ~ 588 THERMAL H20" (2) | 

HYD (01) 
® HTRELEV A-AUTO Elevon Actr Htrs B H2O PUMP QUT PRESS G) 

B - OFF (R2) LOOP 1 - 20-25 psia ON Selcapabilty 
@ CIRC PUMP PWR 2 - Circ Pump 2 MNB pwr - remains. PriA,B 
MNC During Rad Opy/Sto: Catirs remain 

(R13L) 
(t1) (L1A2) RAD LAT CNTL tbs 
@ H20 PUMP LOOP 1-A 

If using Sec Cntlr: 
@ FLASH EVAP CNTLR 

SEC-ON 
@ TOP EVAP HTR DUCT -A 

If Hi Load Evap enabled: 
@ HILOAD DUCT HTR - 

A(C) 

H20 Loop 1 Pump B man ON 
capability 

FES Sec Cntir GPC Sel 
capability 
Top Evap Duct Fwd,Aft Htrs B 

Hi Load Duct Outbd,Inbd 
Noz Htrs B 

(two) indicate 
single mtr ops 

RAD CNTL STBD tb 
indicates single 
mtr ops 
  

STAR TRKR DR POS -Y 

OP/CL time incr from 

8 to 16 sec 
  

{L2) 
@ FLASH EVAP FDOLN HTR 
ASPLY - 1 

(L2A1) 
FES H20 Fdin A Htrs 2 (all) 

STAR TRKR DR POS -Z CL 

time incr from 8 to 16 sec 
  

  

  

(Continued)   (R13A2) 

PLBD: 

Port,Stbd Fwd Bikhd Mtrs 2 
Stbd Door Mtr 2 

(F7) 
If APUs active and using 
H20 BLR CNTLR/HTR 2B: 
CW APU TEMP It - on 

after ~ 2min 
      (Continued) 

If sys pwrd: 
"S62 BCE BYP PSP 2° 
Loss of PL TLM and CMD 

\f PDI FDA enabled: 
“$62 PDI DECOM FAIL’ 
  

  

5M {BFS SM 63) PL BAY 
DOORS       

During PLBD OP/CL, single 
mtr run time noted on 
actuators listed at left 
      

G) Pwr to MCA 
Drivers lost through 
ENABLE sw 
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EPS SSR-104 (Cont) 
BUS LOSS: CNTLBC2 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
    

For RCS loss, refer to OMS/ 
RCS Slide Rule 8 
Reconfig following vlv for 

(08) 
F,R RCS He Pr Isol B man Cntl, 

GPC CL capability 

    

leak isolation only: (07) 

(O08) 10 | Aft R RCS Tk tsol 3/4/5B man 

@ LOMS XFEEDB Cntl 
@ ROMS XFEED B 11 | Aft R RCS Manf Isol 1 man 

Cnti 

(R1) (R1A2) 

@ 02,H2 MANE VLV TK1 1 
(two) - OP 

Cryo O2,H2 Tk2 Manf Viv 
Cntl 
    

if O2,H2 Manf Viv Tk2 
tb-OP 

(Rt) 
@ O2,H2 TK1,2 HTRSA 

(four) - OFF 

@ 02,H2 TK1,2 HTRS B 
(four) - AUTO 

If four or more Cryo Tk 

sets and Tk3,4 not 

depleted: 

(R1) 
@ 02,H2 TKZ HTRA 

(two) - OFF 

@® O2,H2 TK3 HTRB 

(two) - AUTO 
(A11) 

@ CRYO TK4HTRO2,H2A 

(two) - OFF 
@ CRYO TK4 HTR O2,H2B 

(two) - AUTO 

(if OV-102, refer to 

ECLS, 6.3 CRYO TABLE 
A for switch nomen) 

(R1A2) 

Cryo O2,H2 TK2 HTRS A 

fa ee ee eee 

{R1A2) 
Cryo O2,H2 TK4 Htrs A 

    

  

{R2) (R2) 
@ BLRCNTLR/HTR2-A Hyd H20 Bir 2 Cntir 8 

(C2) 
® RCRT SEL -3 (C2A2) 
@ GPC/CRT O02 EXEC DEU/CRT 2 

    

  (Continued)   (Continued)         

Viv holds 
position. GPC OP 
capability remains. 
sol A remains 

@) Do not 
reconfig for reg 
switch or I'CNT 
procedures 

Viv holds posi- 
tion. Viv A remains 

@) Viv holds 
position 

  

EPS/SR/4 38 02/09/89 
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EPS SSR-104 (Cont) 
BUS LOSS: CNTLBC2 

  

ACTIONS EQUIP/FUNCTION LOST CREW.INDICATIONS NOTES 
  

[ana] 
Override F2 Manf status 
to CL: 

@ ITEM 1,41 EXEC 

(07) 
@ AFT L,R RCS MANE ISOL 

5 (two) -CL 

(08) 
@ FWD RCS MANF ISOL 

5 -CL (tb-CL) 

© For attitude control, 
perform LOSS OF VER- 
NIERS (ORB OPS, RCS) 

(015) 
RCS Manf F2 RJD pwr 
(F2F,F2R,F2U,F2D) 

(016) 
RCS Manf F5/R5/LS RJD pwr 
(FSL,FSR,LSL,LSD,RSR,RSD) 

  

  

  

  

No SM GPC and LOS: (C3A5) 
(C3) 13 | Uplink switch GPC Block of 
@ UPLK - NSP BLK UL Cmd capability 

Place PLT disp sws (eight) 

to green dot position: 
(F8) (F8) 
@ AIR DATA- NAV Air Data Source Sel capability 
@ ADI ATT-LVLH RADI Att, Err, Rate Sel 
e ERR-MED capability 
e RATE - MED 

@ HSI SEL MODE - ENTRY R HSI Mode, Source Sel 
@ HSI SEL SOURCE (two) - capability 
NAV 3 

@ RADAR ALTM - 1 R Radar ALTM Sel capability 

When read: (R12A1) 

@ For FC2, perform FUEL 14 | FC2 Purge Viv man Cntl 
CELL PURGE - AUTO 
(ORB OPS, EPS) 

(A6U) 
If SENSE - -2: 
@ SENSE - -X (A6A1) 
@ Wait 1 sec, 15 | 3-Level sw RM for -X Sense 

reposition as desired 
  

  (Continued)   (Continued)         

@) Manf status 
not automatically 
declared closed. 
Jet fail-offs may 
aecur 

G3) When SM not 
available, use NSP 
block to inhibit Ut 
cmds. Requires 
GNC W/O RESET 
after UPLK -ENA 
for AOS 

Viv normally 
closed 

Gs) RM sw down- 
modes to 2-level 
for -X position 
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EPS SSR-104 (Cont) 

    

    

BUS LOSS: CNTLBC2 

ACTION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

During OPS 8: . @) 
viv holds ca penton 

    

    

    

    

  

  

  

    

    

  

    

    

        

  

  

              

Desel R Pal Trim R2: 16 | R Trim RHC INH capability 
@ DES PNL TRIM R2 ITEM 16 | R Trim Pol ON capability G6) Lett Trim and 

39 EXEC (C3A1) Body Flap control 
Desei R Bdy Flp up/dn R2: 16 | R Bdy Flp UP/ON capability remains. Right Trim 
@ DES BDY FLP UP/DN R2 and Body Flap cntl 

ITEM 22 EXEC function is regained 
after the lost 

ME Hyd R . contacts have been 
(Re ) yd Repress (Ra) deselected in 

@ HYD MPS/TVCISOL LV. | 11 | MPS/TVC Hyd Sys 2 Isol man OPS-8 (3,8) 
SYS 1,2 - OP, wait 10 sec, Cnt! @ 
then CL Sys B Sec Cntlr 

man ON capability 

If reqd during entry remains 
(< 120K ft): 

(L1) (L1A2) AHtrs remain 
@ NH3 CNTLR A - PRI/GPC 17 | NH3 SYS B.Pri Cntlr and 

If reqd for Post Rollout: Auto swover to Sec Cntlr . 
(L1) B Htrs remain 

@ NH3 CNTLR B-SEC/ON Qo) 

APU 2 Qty 
If NH3 CNTLR A(B) - SEC/ meter (pni F8) 
ON reqd, then: displays H20 qty 
(L1) when in FUEL 
H20 PUMP position 

@ LOOP 1 (two) - ON, A(B) 
@ LOOP 2-ON Qn) viv fails 
@/FLOW PROP VLV closed 

LOOP (two) - ICH 
© Activate P/L H20 loop(s) Q2) 

. : Viv holds 
(if applicable) position. GPC cntl 

ins. Loss of (ata) manual capabil pability 
RCS/OMS HTR {A14) to inert LO2 Manf 
@® FWORCS-A AUTO 18 | Fwd RCS B Htrs 
@ LPOD (two)-A AUTO, | 18 | L Pod 8 Htrs (partial) 8) 

B OFF Six vivs fail to 
. non-isolation 

e RROD (two) -AOFF, 19 | R Pod A Htrs (partial) position 

BUS ISOLATION 

(C2) 
@ CRT2 PWR - OFF 

(F3) 
@ RTRIM RHC/PNL - ENA 

e PNL - OFF 

(F8) (F8A8) 
@ APU sel (two) - H20, 20 | APU 2 Fuel Qty display 

1(2,3) 

{R2) (R2) 
@ MPS He l’'CNECT L-GPC | 21] L ME He Intercon Outlet 

Viv man Catl 

(R4) (R4) 
@ MPS FILL/DRAIN LO2 22 | MPS Prpit F/D Inbd LO2 Viv 

INBD - GND man OP capability 

(016) 
23 | ASA 4 Iso! Driver pwr 

(L2A1) 

11 | Atm Press Cntl O2 Sys 2 Sply 
Viv Cnt! 

(Continued) (Continued) 

EPS/SR/140 = 02/09/89 7-212 MAL/ALU/GEN 6 
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EPS SSR-104 (Cont) 
BUS LOSS: CNTLBC2 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW'INDICATIONS NOTES 
  

11 
24 

25 

25 

25 

25 

25 

26 

26 
27 

26 

26 

28 

28 

29 

30 

31 

32 

10 
10 

(R1A2) 
FC2 Reac Viv Cntl 
FC2 STOP capability via 

START/STOP sw (pnt R1) 
  

(A6A1) 

R ADI Att Ref set capability 
Aft Pni Trans X.Y Norm and 
Pulse Sel capability 

Aft Pal Trans Z High, Norm, 
and Pulse Sel capability 

Aft Pni Trans Low Z Sel 
capability 

Aft Pni Rot Roll, Pitch, Yaw 
Disc Rate, Accel and Pulse 
Sel capability 

Aft Pn! man LVLH Sel 
capability 
  

{R13A2) 
Rad Cnt! Sys: 

Port and Stbd Lat 1-6 
Mtr 2 

Stbd Dpy/Sto Mtr 1 
  

(C3AS) 
L.R ADP Dpy Mtrs 2 

Htr Catirs 2 
(06) 
-Y Star Trkr Dr Sys 2 OP/CL 

capability 

-Z Star Trkr Dr Sys 1 CL 
capability 
  

(F6AS, F8AS) 

NLG Bkup Release, Extension 

Sys 2 

LMG, RMG 8kup Release 
Sys 2 
  

(R13A2) 
PL Reten Sys B Rel/Lat Mtrs 
  

(R13A2) 

KU ANT Sto/Dpy Mtr 2 

Direct Sto Mtr 2 
  

{R2) 
Allexcept OV102 
APU 2 Cnt!r pwr Sply A 
  

(R13A2) 

Port RMS: 

MPM Mtr 2 

Fwd MPM Mtr 1 
Mid MPM Mtr 2 
  

(08) 
L OMS Tk Isol 8 man CL cap 
LR OMS Xfeed Viv 8 man CL 
capability 
  

(O17) 

Aft PL MNB current 

transducer 
        

Viv holds 
position. VIVA 
remains 

Gy) Viv holds: 
position 

Able to stop 
FC2 via FC2 CNTLR 
sw (pni O15:A) 

Gs) Use Fwd pni 
C3 pbs 

Redundant 
mtrs remain 

@) Htr Cntlrs 1 
remain 

Sys 1 remains 

Mtr 1 remains 

Redundant 
pwr sply remains 

G)) one failure 
away from EVA to 
stow MPM or from 
RMS jettison 

G2) single mtr time 

  
    

EPS/SR/144 02/17/89 7-213 
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EPS SSR-105 
BUS LOSS: CNTLBC3 (includes mNB FMC2, MNB MMC1, MN8 MMC2, MNB MMC3, MNB MMC4, MNB AMC2) 

  

  

ACTIONS EQUIP/FUNCTION LOST . CREW INDICATIONS NOTES 

(A12). . SM ALERT Light/Tone - on G) 
APUHTR (A12) 567 CNTLESS V onan nn : 
© GAS GEN/FUEL PUMP 2 - APU 2 GG/Fu Pump Htr B ' Time ! 
AAUTO 2 Lube Oil Line Htrs B SM 67 ELECTRIC “CRITICAL | * 

@ LUBE OIL LINE 2-A 1 Tk/Fu Line HtrB CNTL BC 3 Volts < 20 ltnotdone within 
AUTO APU 1 Fu Pump/GG H20 Htrs 

APU HTR TK/FU LINE/H20/ 

@ SYS 1A- AUTO 
12B,168,188,198 

  

(FSM) 
RM DLMA MANE 
  

(08) 
FWD RCS MANF ISOL 2 

tb-bp 
  

  

e 1B - OFF APU 2 Tk/Fu Line HtrA 
e 2B -AUTO APU 2 Fu Pump/GG H20 Htr 
e 2A - OFF 14A 
HYD HTR 
@ RUD SPD BK A- AUTO Rud/Spd Bk Htr B 
e B - OFF 
HYD 
@ CIRC PUMP PWR 2 - 
MNB Circ Pump 2 MNC pwr 

(A14) 

@ RCS/OMS HTR OMS 

CRSFD LINES - A AUTO, 
B OFF 

(A14) 

OMS Crsfd Ln Htrs B 

  

(L1) 
@ H20 PUMPLOOP1-A 
@ FLASH EVAP CNTLR 

SEC - GPC {if using Sec 
Cntlr) 

@ TOP EVAP HTR NOZ R- 

B AUTO 

@ TOP EVAP HTR DUCT - 
A(C) 

If HI LOAD EVAP enabled: 

(L1A2) 

H20 Loop 1 Pump B 

FES Sec Crntlr man ON Sel 
capability 

Top Evap R NozHtrA 

Top Evap Duct Fwd Aft LR 
HtrsB 

Ht Load Duct Outbd,Inbd 

\f H20 PUMP LOOP 1,B - 

ON: 

CW H20 LOOP It-on 

*$88 H2O0 PUMP P 1° 
‘$88 THERMAL H20° (2) 

(01) 
H20 PUMP OUT PRESS 
LOOP 1 meter ind - 
20-25 .psia 
  

If APUs active and using 
H20 BLR CNTLR/HTR 1A 

or 2A: CW APU TEMP 

Iton-after ~ 2 min 
  

During Rad Dpy ops: 
(R13L) 
RAD CNTLR tbs (two) 

indicate single mtr 
ops 
  

  

@ HILOAD DUCT HTR - Htrs B 
A(C) 

(R2) (R2) 
@ BLRCNTLRHTR 1,2 

(two) -B 
Hyd H20 Bir 1,2 CntlrA 

L,R ADP deploy time 
incr from 15 to 30 sec 
  

  

Override F2 Manf status to 
oP: 

@ RCS FWD - ITEM 1 EXEC 
@ MANF VLVS 2 OVRD - 

ITEM 41 EXEC 

(MA73C) 
Fwd RCS Manf Isol 2 Cnti 

STAR TRKR DR POS (two) 
OP/CL time incr from 

8 to 16 sec 
  

(A8L) 
Port RMS: 

DPY/STO tb - bp 
R-F-L FWD tb - bp 

RETEN LAT tb - bp 
  

  

(MA73C:C,D) 
@ cb MCA PWR AC2 3 

(MA73C) 
Stbd,Port Rad Lat 1-6 Mtr 2 

  

MID 2,4 (two) - op Limit sw 

For PLBD Ops: (MA73C) 

®@ OP/CL Drs in man mode PLBD: 

C/L Lat 13-16 Mtr 2 

Stbd Aft Blkhd Mtr 2 
Port Drive Mtr 2 

Port,Stbd Fwd Blkhd Mtr 2 
Stbd Door Mtr 2 

Port,Stbd Door Mtr 1 CL 
Limit sw 

aM (BFS SM 63) PL BAY 
DOORS       

If in AUTO OPICL for 
PLBDS, sequence 

terminates immediately 
and msg ‘(S63) PBD 
CONFIG’ 

During MAN PLBD OPICL, 
single mtr run time 
noted on actuators 
listed at left 

  

  

If reqd during entry 
(< 120K ft): 

(L1) 
@ NH3 CNTLRB - PRI/GPC 

(L1A2) 
NH3 Sys A Pri Cntlr and Auto 
Swover to Sec Cntlr 

    (Continued)     (Continued)     

20 min, may freeze 
N2H4 and lose APU. 
However, SM ALERT 
occurs above 
freezing temp 

@) Viv holds 
position 

G) In OPS 2, FES 
GPC cmd is not 
present, but one 
may be sent if reqd 

G) Sec Cntir On sel 
capability remains. 
Pri A,B Cnttrs remain 

Gs) If AC2 cbs not 
opened, Lat Mtrs 2 
of actuators for 
Port,Stbd Rad Lat 
1-6 continue to run 
until Sys B Lat Cntl 
sw placed to OFF. 
Other equip pwrd 
by AC2 MMC2 and 
AC2 MMC4 lost 
because of MNB 
MMC2 and MNB 
MMC4 loss 

G) Sys A Sec Cntir 
man On Capability 
remains 

      

EPS/SR/142 = 02/08/89 7-214 MAL/ALUGEN 6 

 



673 

EPS SSR-105 (Cont) 
BUS LOSS: CNTLBC3 

    

    

  

  

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

tf NH3 CNTLR A(B) - G) 

SEC/ON reqd, then: Sees = 
(L1) N 
H20 PUMP WARNING § 
@ LOOP 1 (two) - ON, A(B) . 

@ LOOP 2-ON Oxiwer pw to, 

e// FLOW PROP VLV LOOP FS Jets lost 
only if both RJDF 

(two) - ICH 2B and LS/FS/RS 
If applicable: Driver sws (pni 
@ Activate P/LH20 O16:F) OFF 

LOOP(s) simultaneously 
  

  

BUS ISOLATION 

  

  

(L1) 
@ SMOKE DETN CKT TEST - 

OFF 

  

(L1A1) 
Smoke Detn Test capability 
(all dets) 

  

  
10 

12   

  

(O16) 
RJDF 28 F4/F5 Manf Logic 
pwr (F4R,F4D,F5L,F5R) 
  

(017) 
TVC 3 Isol ME 

4 tsol ME 
  

(R1A2) 
Man ON Cntl of Cryo 02,H2 
Tk 2,4 HtrsB   

({MA73C) 

L Vents 1,2,3,4,5,7,8,9 Mtrs 2 
R Vents 1,2,4,6.7,8,9 Mtrs 2 
  

(C3A6) 
Fwd Pni Trans X.Y Norm, 
Pulse, Fwd Pni Rot Roll, 

Pitch, Yaw Disc Rate, 
Accel Pulse Sel capability 
Fwd Pnil Trans Low Z Sel 
capability 

Fwd Poi Trans Z High, Norm, 

Pulse Sel capability 
Fwd Pni man LVLH Sel 

capability 
  

(R2) 
Pneu He Isol 2 man Cntl 
(F6AS, F8A5) 
NLG, LMG, RMG Bkup Rel Sys 

1, NLG Pyro Extension Sys 1 
  

(MA73C) 
Port, Stbd Rad Mtrs 2 Dpy 
capability 

-Y Star Trkr Dr Sys 2 OP/CL 
capability 

-Z Star Trkr Dr Sys 1 OP/CL 
capability 

L.R ADP Htr Cntlr 2 

Deploy Mtrs 2 
Deploy Disc 2 
  

(MA73C) 
ET Door Mtrs: 

C/L Lat Actr 1 Mtr 2 GPC Cntl 

L Or Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Uplock Lat Mtr 2 GPC 
Lat capability 

R Dr Closure Mtr 2 GPC CL 
capability 
    (Continued)       

Six vlvs fail to 
non-isolation 
position 

(3) Use pb on AFT 
pni A6 

Viv normally 
closed. GPC cnti 
remains 

Gy) Stow capability 
remains 

@) Redundant 
mtrs remain 
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EPS SSR-105 (Cont) 
BUS LOSS: CNTLBC3 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

13 
14 

14 

15 

16 

7 

(MA73C) 
AC pwr removal capability 

via Limit sw for ET Dr Mtrs: 

C/L Lat Actr 1 Mtr 2 

L Or Uplock Lat Mtr 2 

R Or Uplock Lat Mtr 2 
Closure mtr 2 
  
(MA73C) 
Port RMS: 

MPM Mtr 2 
Fwd MRL Mtr 1 

Mid MRL Mtr 2 
  

(MA73C) 
KU ANT Sto/Dpy Mtr 2 Sto 
and Dpy Limit sw 
Redundant Ku-Bd Xmit 
Enable Signal 
Redundant Ku-Bd Boom 
Stow Enable Il Excitation 
Signal 
  

      

Gs) One failure 
away from EVA to 
stow MPM or from 
RMS jettison 

Single mtr time 

Gs) With an 
inoperative limit 
sw, mtr will 
continue to run 
until DPY/STO sw is 
placed to GND 
position 

MNC MMC2 
pwr for KU-BD Xmit 
Enable signal 
remains 

@ MNB MMC4 
pwr remains to 
supply pwr to Boom 
stow. Enable II 
signal for stow mtrs 

      
EPS/SR/144 =: 02/13/89 7-216 

    
MAUL/ALL/GEN 6 
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EPS SSR-106 

  

  

  

  

  

BUS LOSS: CNTLCA1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(At2) (F7) G) 
APU HTR (A12} SM ALERT Light/Tone - on ne . 
®@ GAS GEN/FUEL PUMP APU 2 GG/Fu Pump Htr B CRT 3 blanks ' TimMe ! 

2-A AUTO *T CRITICAL }* 
® GAS GEN/FUEL PUMP APU 3 GG/Fu Pump HtrA (FSMs) teneeee . 
3-BAUTO 3 Lube OilLn HtrA S67 CNTLIESS V If not done 

@ LUBE OIL LINE 3 -B 2 Tk/Fu Ln Htr B VO ERROR CRT3 within 20 min, . 
AUTO may freeze N2H4 

APU HTR TK/FU LINE/H20/ APU Fu Pump/GG H20 Tank and lose APU. 
eSYS 2A-AUTO Htrs 88,9B SM 67 ELECTRIC However, SM 
° 2B - OFF APU 3 Tk/Fun HtrA ALERT occurs 
° 3B-AUTO APU 3 Fu Pump/GG H20 Htrs CNTLCA1 < 20V above freezing 
© | 3A-OFF 10A,17A,20A,21A,22A temp 
HYD HTR During Rad Dpy/Sto ops: 
@AFTFUS A-AUTO Aft Fuselage Htrs B (R13L) @ 

HYD CIRC PUMP EWR RAD CNTL PORT tb i en lity On . indi j Sel capabilit 
@2-MNB Circ Pump 3 MNC pwr iegcates single mtr remains. PriB and 

- wr : @3-MNA p RAD LAT CNTLSTBD tb Sec Catlrs remain 
  

(L1) 
@H20 PUMP LOOP 2-ON 
° 1-GPC 
@ FLASH EVAP CNTLR PRI 

A-ON (if using A Cntir) 
@ TOP EVAPHTRNOZR-A 

AUTO 
@ TOP EVAP HTR DUCT -A 
lf HI LOAD EVAP enabled: 

@ HI LOAD DUCT HTR- 
A(B) 

(L2) 
@ FLASH EVAP FDLN HTRB 
SPLY -1 

(L1A2) 
H20 Loop 2 Pump GPC Catl 

FES Cntir Pri A GPC Sel 
capability 

Topping Evap R Noz Htr8 

Topping Evap Duct L.R Fwd, 
Aft Htr 8,C 

Hi Load Duct Inbd, Outbd 
Htrs C 

(L2A1) 
FES H20 Fdin B Htrs 2 (all) 

indicates single mtr 
ops 
  

R ADP deploy time Incr 

from 15 to 30 sec, 
  

PLB Floodits lost: 

Mid Stbd 
Aft Port 

Docking 
  

  

{F7) 
If APUs active and using 
BLR CNTLR/HTR 3B: 
CW APU TEMP It - on 

  

  

      

(C2) (C2A2) after ~ 2 min 
@LCRTSEL-1 DEU/CRT 3 
@RCRTSEL-2 M (BES SM 63) PL BAY 
© GPC/CRT 03 EXEC BooRs 

(R2) (R2) During PLBD OP/CL, single 
@BLRCNTLR/HTR3-A Hyd H20 Bir 3 CntirB 
  

@if BFS in GPC 3 or 5, (F6AS) 

mtr run time noted on 

actuators listed at left 
  

  

      

  

move BFS GPC 3,5 engage capability 
@ if BFS in GPC 1, 2, or 4; PLT BFS engage capability SM 86 APU/ENVIRON 
and if engage reqd, use 
pb CDR RHC H20 LOOP 2 PUMP AP T 

(A14) (A14) 
@ RCS/OMS HTR R POD R Pod Htrs B (all) 

(two) - A AUTO, B OFF 
  

For RCS loss, refer to 
OMSI/RCS Slide Rule 

Only reconfig following 
viv for Jeak isolation: 

(07) 
@AFT LRCS He PRESSB 

e TK 1/2 
XFEED 1/2 

RRCS TK 1/2 
XFEED 1/2 

(08) 
@ ROMS TK ISOLB 

@ FWD RCS MANF ISOL 5 

    
(O07) 
Aft L RCS He Press Isol B man 

CL capability 
Aft LR RCS Tk isol 1/2 man CL 

capability 
Aft L RCS Manf Isol 3 man 

Cntl 
Aft LRCS Manf Isol 5 man CL 

capability 
Aft R RCS Manf Isol 3.4 man 

Cnt! 
Aft ,R RCS Xfeed Viv 1/2 man 

CL capability 

(08) 
R OMS Tk Isol B man CL 

capability 
Fwd RCS Tk Isol 1/2 man Cntl 

Fwd RCS Manf tsol 3 man 

Cntl 
Fwd RCS Manf Isol 5 man CL 

capability 
      (Continued) (Continued)       

G) The wrong 
FDA limit set is 
selected by SM 
preconditioning 
software due to 
loss of H20 Loop 2 
pump On switch 
scan 

6) Do not 
reconfig for reg 
switch or (CNT 
procedures 
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EPS SSR-106 (Cont) 

    

    

BUS LOSS: CNTLCA1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

GNC 23 RCS (A14) G) Viv normally 
@ Reprioritize L,R Manf 3 Aft RCS LR Jet 3 Htrs closed 

Jets to first priority: 
DES INH twice all other G) Sys B Pri Ctl 
jets, highest priority auto switchover to first, then next highest, 
etc 
  

  

When read: 
@ For FC3, perform FUEL 

CELL PURGE - AUTO 
(ORB OPS, EPS) , 

(R12A1) 
FC3 Purge Viv man Cntl 

    

    

Prior to using LOMS: 

(08) (08) 
LOMS He PRESS/VAP {SOL LOMS He Press Isol A man 
@ A (two) - GPC Cntl, He Vap Isol 1,2 
® B (two}- OP, then GPC man A Cntl 

For SSME Hyd Repress: 
(R4) {R4) 
@ HYD MPS/TVCISOL VLV 

SYS 1,2 - OP, wait 10 sec, 
then CL 

MPS/TVC Hyd Sys 3 Isol man 
Cnt! 

  

  

  

  

    

    

If reqd during entry 
(< 120 k ft): (L1A2) 
(L1) 6 | NH3 Sys B Sec Cntir man 
@ NH3 CNTLR A(B) - On capability 

PRI/GPC 

BUS ISOLATION 

(C2) 
@ CRT3 PWR - OFF 

(R2) {R2) 
© MPS He I'CNECT R- GPC R Eng He intercon Outlet 

Viv man Cntl 
    

    

  

  

  

  
  

  

  

  

(R4) 
MPS (R4) 
@ FILL/DRAIN LO2 7 | Prplt F/D Outbd LO2 Viv man 
OUTBD - GND Catl 

(O16:A) (016) 
®@ RGA 3 - OFF RGA3 

(017) 
8 | ATVC 1 Isol ME 

{(A7U) 
PL BAY (A7A1) 
@ FLOOD AFT PORT - OFF PLB Floodlts 
e MID STBD - OFF Aft Port 
e DOCKING - OFF Mid Stbd 
RMS Docking 
@ SPOT PORT - OFF 

RMS Spot Port 

(C3A5) 
9] RADP Dpy Mtr 1 

10 HtrCatlr 1 

(R1A2)   11 
12 

13 

FC3 Reac Viv Cntl 
FC3 STOP capability via 
START/STOP sw 
  

(R1A2) 
Cryo O2,H2 TK1 Htrs A and 
Tk 3 Htrs 8 man ON Cnt! 
  

(R13A2) 
PLBD: 

C/L Lat 1-4, 5-8 Mtrs 2 
Port Aft Blkhd Mtr 2 
    (Continued)       

Sec Cntlrremain 

G) Loss of 
manual capability 
to inert LO2 Manf 

Six vlvs fail 
to non-isolation 
Position 

@) Redundant 
mtr remains 

Htr Cntlr 2 
remains 

G@) Viv holds 
poistition 

(2) FC3 can be 
stopped via FC3 
CNTLR sw (016:A) 

@) Pwr to MCA 
Drivers lost 
through ENABLE 
sw 
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EPS SSR-106 (Cont) 
BUS LOSS: CNTLCA1 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

            

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A8A2) () 

Port RMS: Redundant 
14] Fwd MRL Mtr 2 mtr remains 
14 Mid MRL Mtr 2 
14 Aft MRL Mtr 1 

tMRL Mtr (4) single mtr 
(L142) time. I unlatched, 

one failure awa 
15 | Freon Loop 2 Cnttr A Rad Byp from loss of 2 oct 

Viv Mtr man Crtl of 3 MRLs. EVA or 
RMS jettison 

(A6A1) capability exists. If 
Aft ADI Att ref set capability latched, one 

failure away from 
(016) inability to use 

16 | RJDF 2A F3 Manf Logic pwr RMS 
(F3L,F3D,F3U,F3F) 

9 | ROMS Eng Pr Vivcoil 1 and Gs) 
Ctl Viv 1,2 Coils 1 Cntirs A, B Rad 

(08) Byp Viv Mtrs Auto 
M Cntl and Cntir B Rad 

ROMS Eng Purge Byp Viv Mtr Man 
(R4) Cnt! remain 

LG Hyd Sys 3 Isol man Cntl 
(F6AS, F8A5) 

17 | LG Dump Viv (Viv N.C.), LG N aaah 
Cati Viv N WARNING f 

NWS St y 

(06) Driver pwr to F3 
9 | -Z Star Trkr Dr Sys 2 OP/CL Jets lost if RIDE 

capability 2A Driver sw 
OFF (016:F) 

(R13A2) 
Rad Cntl Sys: Gy) 

Lost Hyd 
Stbd Rad Lat 7-12 Mtr 2 deploy capability 

Port Rad Dpy/Sto Mtr 2 for all Ldg Grs. 
Pyro Backup 

(R2) Release Sys will 
9 | ET Door Mtrs: deploy Ldg Grs 

C/L Lat Actr 1 Mtr 1 man O 
Sto capability Gis) . 

C/L Lat Actr 2 Mtr 1 man Mtr 2 remains 

Sto capability Gs) 
L Or Closure Mtr 2 man Cntl (9) redundant 

Ma i Ue plock Lat Mtr 1 man (CNTLBC1) to 

R Dr Uplock Lat Mtr 1 man Ku-Band remains 
Cntl 

MCC ON Cntl 
(R13A2) available. Off Cntl 

18 | KU ANT Sto/Dpy Mtr 1 OK via Master Pwr 
Direct Sto Mtr 1 sw 

(R13A2) Qi) Redundant 
19 | Redundant Sto Initiate pwr sply remains 

Signal to Ku-Band 

(017) 2) viy fails 
FCL 1 Coldplate Fiow Rate closed. Redundant 
Sig Condr viv remains 

FCL 2 Coldplate Flow Rate 
Sig Condr 

20 | Crew ON Cntl of TAGS 

(R2) , 
OV102 on 

21 | APU TCntir Pwr Sply A 
21 2 Cntir Pwr Sply B 
22 2 Fu Tk VivB 
22 3FuTkVivA 

(R2) 
22 | Allexcept OV102 

APU 1 Fu Tk VivA 

(O17) 
Aft PL MNC current 
transducer             
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EPS SSR-107 

    

    

  

    

  

  

BUS LOSS: CNTLCA2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(Al2) (12) MASTER ALARM G) 
@ APU HTR GAS GEN/FUEL APU 3 GG/Fu Pmp Htrs A Light/Tone - on I tne 1 

PUMP 3 - B AUTO 2 Tk/Fu Ln Htrs B et CRITICAL ie 
APU HTR TK/FU LINE/H20/ 2 Fu Pump/GG H20 Htr (F7) ee ! 
@ SYS 2A-AUTO 148 SM ALERT Light/Tone-on | if not done within 
° 2B - OFF 3 Tk/Fu Ln Htrs A 2 | CWFREON LOOP It-on 20 min, may 
e 3A - OFF 3 GG Inj H20 Htrs 3 | CWRCS JET It-on freeze N2H4 and 
° 3B - AUTO 3A,23A CRT 4 blanks lose APU. 
@ HYD CIRC PUMP PWR 3 - (R2) sma) However, SM 

i S. MNA Circ Pump 3 MNC pwr S67 CNTUESS above freezing 

(R1) $67 DISPLAY SW A (2) temp 
© 02,H2 MANF VLV TK1,2 2 | S88 EVAP OUTT 1,2 Q) 

(four) - OP 3 |] FRCS D(L,R) JET J \f FES Crtlr Pri 
4 | VO ERROR CRT4 Ain ON position 

(R1) {R1A2) $88 THERMAL FRN and cooling by FES 
@ 02,H2 TK1,2 HTRSA 

(four) - OFF 
®@ 02,H2 TK1,2 HTRS 8B 

(four) - AUTO 

\f three or more CRYO TK 

sets and TK3 not 
depleted: 

(R1) 
@ 02,H2 TKZ HTRSA 

(twa) - AUTO 

@ O2,H2 TK3 HTRSB 
(two) - OFF 

If four or more CRYO TK 

sets and TK4 not 

depleted: 
(A11) 
@ CRYO TKS HTRO2,H2A 

(two) - AUTO 
@ CRYO TK4 HTRO2,H2B 

(two) - OFF 

(if OV-102, refer to 

ECLS 6.3 CRYO TABLE 
A for switch nomen) 

Cryo O2,H2 Tk 1 HtrsA 

(R1A2) 

Cryo 02,H2 Tk 3 Htrs B 

  

(R2) 
@ BLRCNTLR/HTR3-A 

  

(R2) 
Hyd H20 Bir 3 Cntir 8B 

  

(L1) 
@ FLASH EVAP CNTLR PRI 5 

A-OFF 
@ FLASH EVAP CNTLR PRI 

B-ON (if reqd) 
@ TOP EVAP HTR DUCT - 

A(B) 
If HI LOAD EVAP enabled: 

@ HI LOAD DUCT HTR - 

  

(L1A2) 
FES Crtir Pri Aman ON Sel 
capability 

Topping Evap Duct Fwd, Aft 

Htrs C 

Hi Load Duct Inbd, Outbd, 

    

A(B) Noz Htrs C 

(C2) (R12A2) 
©@ GPC/CRT 04 EXEC DEU/CRT 4 

        (Continued)   (Continued)   

  

SM 67 ELECTRIC 

CNTL CA2 < 20V 
  

During Rad Dpy/Sto ops: 
(R131) 
RAD CNTL PORT tbs 

(two) indicate single 
motor ops 
  

R ADP deploy time incr 

from 15 to 30sec 
  

STAR TRKR OR POS -Z CL 

time incr from 8 to 16 sec 
  

If APUs active and using 
BLR CNTLR/HTR 38: 

CW APU TEMP It- on 
after ~2 min 
  

During PLBD OPICL, single 
mtr run time noted on 
actuators listed at left 
  

    

only 

G) Indications do 
not appear until 
jets commanded 

G) If GPC com- 
mands CRT 

G) Pri A GPC Sel 
capability remains. 
Pri B and Sec Cntlrs 
remain 
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EPS SSR-107 (Cont) 
BUS LOSS: CNTLCA2 

  

  

f ACTIONS : EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For RCS loss, refer to OMS/ (07) G) Do not 
RCS Slide Rule AFTLRCS: . 

6 | Only reconfig following Manf tsol 4 man Cntl recont ig for reg 
viv for leak isolation: Tk Isol 1/2 man CL capability procedures 

(07) Manf tsol S man Cntl and 
© AFTLRRCS TK 1/2 GPC CL capability G) 
° XFEED 1/2 He Press Isol B man Cntl, Viv normally 
© — RRCSMANF5 GPC CL capability closed 

. Xfeed viv 1/2 man CL 
f , capability Manf status 

AFT RRCS: hot automatically 
Manf IsolS man CL declared closed. Jet 

capability fail-offs may occur 
Tk Isol 1/2 man CL capability 
Xfeed Viv 1/2 man CL @) RM sw down- 
capability modes to 2-level for 

(08) -X position 

R OMS Tk Isol B man CL 
capability 

FWD RCS: 
Tk tsol 1/2 man CL and man 

Ovrd of GPC CL capability 
Manf tsol 4 man Cnitl 

Manf Isol 5 man Cntl and 
GPC CL capability 

  

  

  

  

  

  

When reqd: (R12A1) 

@ Perform FC3 purges in 7 | FC3 Purge Viv man Cntl 
AUTO mode (ORB OPS) 

(L4:€) 

®@ ch AC2 BA, OB8,@C L 
ENG-o 

[f~ © cb AC3 bA,.OB,8C L 
ENG -op 

(A6U) (A6A1) 
@ ADI ATT-LVLH Aft ADI capability: 
e ERR-MED Att Sel 
e RATE - MED Error Scale Sel 

Rate Scale Sel 
Att ref set 

(A14) 
RCS/OMS HTR (A14) 
@ RPOD (two) A- AUTO, R Pod 8 Htrs (partial) 

B - OFF 

(018 
8 | Override F3 Manf status RCS Manf F3 RJD pwr 

to CL: (F3L,F3D,F3U,F3F) 
@ RCS FWD - ITEM 1 EXEC 
@ OVRD MANF VLVS 

STAT 3 - ITEM 42 EXEC 

(A6U) 
f™ If SENSE - -Z: (A6A1) 

@ SENSE — -X 9 | 3-level sw RM for -X Sense 
© Wait at least 1 sec, then 

reposition as desired 

NC 23R GNC 23 RCS (aia) 

@ Reprioritize LR Manf 4 Aft RCS L.R Jet 4 Htr 
Jets to first priority: 
DES INH twice all other 
jets, highest priority 

f™ first, then next highest 
priority, etc 

  

  

679             (Continued) (Continued)     
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EPS SSR-107 (Cont) 
BUS LOSS: CNTLCA2 

    

    

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

During OPS 8: LTrim and 

GNC 43 CONTROLLERS (F8A7) Body Flap cntis im 

Deselect R Pni Trim R1: 10 | R Trim RHC - INH capability and Body Flap cnt! 
@ DESPNLTRIMR1-ITEM | 10 PNL - ON capability function is regained 

38 EXEC after lost contacts 
Deselect R BDY FLP UP/DN have been 
R1: (C3A1) deselected in 

@ DESBDYFLPR1-ITEM | 10 OPS-8 (3,B) 
21 EXEC 

R Bdy Fip - UP/ON capability 

  

For SSME Hyd Repress: 
(R4) 
e@ HYD MPS/TVCISOL VLV 

SYS 1,2 -OP, wait 10 sec, 
then CL 

  

{R4) 
MPS/TVC Hyd Sys 3 Isol man 
Cntl 

    

If reqd during entry 
(< 120k ft): 
{t1) 
@ NH3 CNTLR A(8) - 

PRI/GPC 

11 

(L1A2) 
NH3 Sys A Sec Cntlr man ON 

capability 

  

  

BUS ISOLATION 

  

    

    

  

  
(F3) (O06) 
@ TRIM RHC-ENA 12 | -Z Star Trkr Or Sys 2 CL 

° PNL - OFF capability 

(R12L) (C3A1) 
@ CRT4 PWR - OFF Left ME man shutdn cmd B 

(R1A2) 
13 | FC3 Reac Viv Cntl 

  
14 

12 

15 

16 

16 

16 

16 

7 

18 

FC3 STOP capability via 
START/STOP sw 
  

(C3A5) 
R AOP Dpy Mtr 1 

HtrCntlr 1 
  

(A6A1) 
Aft Panel Trans X,Y, Norm, 

Pulse, Rot Roll, Pitch, Yaw 

Disc Rate, Accei and Pulse 
Sel capability 

Aft Pni Trans Z High, Norm 
Pulse Sel capability 

Aft Pni Trans Low Z Sel 

capability 
Aft Pnl man LVLH Sel 

capability 
  

(O16) 
R OMS Eng Pr Viv Coil 2 and 
Cntl Viv 1,2 Coil 2 

(08) 
ROMS Eng Purge 
  

(F6AS,F8AS) 
NLG Ext Sys 1 

NLG,LMG,RMG Bkup Rel 
Sys 1 
  

(R13A2) 
Rad Cntl Sys: 

Port RAD Lat 7-12 Mtr 2 

Opy/Sto Mtr 2 
  

Port RMS MPM Mtr 1 
    (Continued)     

® SYS A Pri Cntle, 
auto switchover to 
Sec Cntlr remain 

(2) Redundant 
mtrs remain 

G3) Viv holds 
position 

FC3 can be 
stopped via FC3 
CNTLR sw (pni 
O16:A) 

Gs) Htr Cntlr 2 
remains 

Use pbs at pnl 
C3 

@) Redundant 
coils remain 

Single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 
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EPS SSR-107 (Cont) 
BUS LOSS: CNTLCA2 

    

  

  

  

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

m2 @ 12 | ET Door Mtrs: aa Redundant 
C/L Lat Actr 1 Mtr 2 man 
Stow capability Gs) 
CA Lat Actr 2 Mtr 2 man (19) Mtr 2 remains 

Stow capability . 
L Or Uplock Lat Mtr 1 man Redundant 
R Dr Closure Mtr 1 man Cntl pwr sply remains 
R Dr Uplock Lat Mtr 1 man 

Cntl () Viv closed. 
Redundant viv 

(R13A2) remains 
19 | KU Ant Sto/Opy Mtr 1 

Direct Sto Mtr 1 Ge) 
c wr to MCA 

(R2) Drivers lost through 

Allexcept OV102 ENABLE sw 
20 | APU 2 Cntir Pwr Sply B 
21 Fu Tk VIVA 

(R13A2) 
22 | PLBD: 

CA. Lat 9-12 Mtr 2 
13-16 Mtr 1 

  

Stbd Aft Blkhd Mtr 1 

Port Door Mtr 1 
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EPS SSR-108 

    

  

  

  

  

BUS LOSS: CNTLCA3 (Includes MNC FMC3, MNC MMC2, MNC MMC4, MNC AMC3) 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(A12) MASTER ALARM 
APU HTR (A12) Light/Tone - on G) Indications do 
@ GAS GEN/FUEL PUMP APU 3 GG/Fu Pump Htrs B not appear until jet 

3-AAUTO (F7) commanded 
© LUBE OIL LINE 3 - APU 3 Lube Oil Ln Htr B CW RCS JET It-on 

A AUTO SM ALERT Light/Tone - on GQ) 
APU HTR TK/FU LINE/H20/ (Time! 
@ SYS 2A-AUTO APU 2 Tk/Fu Ln Htr 8 (FSM) *!epticaL '* 

° 2B - OFF APU 2 Fu Pump/GG H20 Htr $67 CNTL/ESS V toe sll ! 
158 FRCS O(L,R) JET If not done within 

© SYS 38 - AUTO APU 3 Tk/FuLnHtrA RCS PWR FAIL 20 min, may 
© 3A-OFF APU 3 Fu Pump/GG H20 Htr freeze N2H4 and 

HYD CIRC However, SM 
ALERT occurs 

@ PUMP PWR 3 -MNC Hyd Circ Pump 3 MNA pwr CNTLCA3 Volts < 20 
  

  

(R1} 
@ O2,H2 MANF VLV TK1,2 

(four) - OP 
  

(R1) 
@ O2,H2 TK1,2 HTRSA 

(four) - AUTO 
@ 0O2,H2 TK1,2 HTRS B 

(four) - OFF 

\f four or more CRYO TK 

sets and TK 3,4 not 

depleted: 
(Rt) 
@ 02,H2 TKZ HTRA 

(two) - AUTO 
@ O2,H2 TK3 HTRB 

(two) - OFF 

(A11) 
@ CRYO TK4 HTR O2,H2 

A (two) - AUTO 
@ CRYO TK4HTR O2,H2 

B (two) - OFF 
(if OV-102, refer to 

ECLS 6.3 CRYO TABLE 
A for switch nomen) 

(R1A2) 
Cryo O2,H2 Tk2 Htrs B 

(R1A2) 
Cryo 02,H2 Tk4 Htrs B 

(08) 
FWD RCS TK ISOL 1/2 

tb-bp 
FWD RCS MANF ISOL 3,4 

tb-bp 
  

{L1) 
RAD BYP VLV 1 
tb-bp 
FLOW PROP VLV LOOP 2 
tb- bp 
  

(F8) 
APU 3 FUELQTY % 

inaccurate (displays H20 

qty) 
  

(R131) 
RAD CNTL (two) tb - bp 
  

R ADP deploy time incr 
from 15 to 30 sec 
  

STAR TRKR OR POS -Z 

OP/CL time incr from 8 to 
16 sec 
  

  

  

OMS/RCS Slide Rule 

(R2) (R2) 
@ BLRCNTLR/HTR 2 -B Hyd H20 Bir 2CntlrA 

e 3-B 3CntlrA 

For RCS loss, refer to (07) 
Aft R RCS Manf Isol 5 man 
Cntt and GPC CL capability 
(MA73C) 
Fwd RCS Tk Isol 1/2 Cntl 

Manf isol 4 Cntl 

Manf tsol 3 Cntl 

if APUs active, using BLR 
CNTLR/HTR 2A or 3A: 

CAW APU TEMP It- on 
after ~ 2 min 
  

  

  

@ cb MCA PWR AC3 
MID 2,4 (two) - op 

(016) 
Override F4 Manf status RCS Manf F4 RJD pwr 
to CL: (F4R,F4D) 

@ ITEM 1,43 EXEC 

({MA73C:C,D) (MA73C) 
Stbd, Port Rad Lat 7-12 Mtr 2 
Limit sw 

  

(Continued)       (Continued)       

above freezing 
temp 

G) Viv holds 
Position 

G) Viv ops not 
affected 

G) If AC3 cbs not 
opened, Lat Mtrs 2 
of actuators for 
Port, Stbd Rad Lat 7- 
12 would continue 
to run until Sys B Lat 
Cntl sw placed to 
OFF. Other equip 
pwrd by AC3 MMC2 
and AC3 MMC4 is 
lost because of MNC 
MMC2 and MNC 
MMC4 loss 

G) Manf status 
not automatically 
declared closed. Jet 
fail-offs may occur 
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EPS SSR-108 (Cont) 
BUS LOSS: CNTLCA3 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For PLBD ops: 
@ OP/CL Drs in man mode 

(MA73C) 
Port,Stbd Rad Dpy/Sto Mtrs 2 
PLBD: 

CAL Lat 1-4,5-8,9-12 Mtrs 2 
13-16 Mtr 1 

Port Aft Blkhd Mtr 2 
Stbd Aft Blkhd Mtr 1 
Port Door Mtr 1 
Stbd Door Mtr 2 CL Limit sw 

  

(L1) 
@ TOP EVAP HTR DUCT - 

A(B) 
(f HILOAD EVAP enabled: 

@ HILOAD DUCT HTR - 

A(B) 

(L1A2) 
Topping Evap Duct Fwd Aft 

Htrs C 

Hi Load Duct Outbd Inbd 
Noz Htrs C 

  

5M {BFS SM 63) PL BAY 
DOORS       

If in AUTO OP/CL for 
PLBDs, sequence 

terminates immediately 
and msg ‘(S$63) PBD 

CONFIG’ 

During MAN PLBD OP/CL, 
single mtr runtime 
noted on actuators 
listed at left 

  

  

  

  

BUS ISOLATION 
  

(F8) 
@ APU FUEL/H20 QTY - 7 

H20 

(F8A8) 
APU 3 Fuel Qty display 

(A8L) 
PORT RMS: 
DPY/STO tb - bp 
R-F-L AFT tb - bp 
RETEN LAT tb- bp 
  

  

  
11 

12   

(A14) 

Aft RCS L,R Jet 5 Htrs 
  

(F6A5,FB8A5) 
LG Dump Viv (Viv N.C), Cntl 

Viv 

NWS 
  

(MA73C) 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 
RADP Deploy Mtr 1 

Deploy Dsc 1 
Htr Cnttr 1 
  

(MA73C) 

LH Vents 1,2, 3 Mtrs 1 

Vent 6 Mtr 2 

RH Vents 4,7,8,9 Mtrs 1 

Vent 3 Mtr 2 

Vent 5 Mtr 2 
  

(MA73C) 
ET Door Mtrs: 

C/L Lat Actr 2 Mtr 2 GPC Cnti 

L Dr Closure Mtr 2 GPC CL 
capability 

R Or Closure Mtr 1 GPC CL 
capability 

R Or Uplock Lat Mtr 1 GPC 

Lat capability 
  

(MA73(C) 
AC pwr removal capability 
via Limit sw for ET Dr Mtrs: 

C/L Lat Actr 2 Mtr 2 
L Dr Closure Mtr 2 

R Dr Closure Mtr 1 

Uplock Lat Mtr 1 
  

(MA73C) 

Port RMS: 
MPM Mtr 1 

Fwd MRL Mtr 2 

Aft MRL Mtr 1 
    (Continued)       

@) APU 3 Qty 
meter (pnl F8) 
displays H20 qty 
when in FUEL 
position 

Lost Hyd 
deploy capability for 
allidg Grs, Pyro 
Backup Release Sys 
will deploy Ldg Grs 

Gg) Mtr 2 remains 

Htr Cntlr 2 
remains 

@ Redundant 
mtrs remain 

@) Single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 
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EPS SSR-108 (Cont) 

    

  

  

BUS LOSS: CNTLCA3 

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(MA73C) Gs) 
13 | KU ANT Sto/Dpy Mtr 1 Limit L With an inop 

sw and Stow capability limitsw, mtrwill 
continue to run until 

(MA73C) primary sw returne 

14] Redundant KU-8D Xmit toGND 
Enable Signal 

15] Redundant Boom Stow MNC MMC2 

Enable Il Excitation Signal pwr for KU-BD Xmit 
Enable Signal 

(R2) remains 

Allexcept OV102 

16 | APU 3 Catir pwr Sply A 
17 3FUTKVIVA Gs) me MMCa 

  

  

  

  

      

pwr remains to 
supply pwr to Boom 
stow. Enable Ii 
signal for stow mtrs 

Redundant pwr 
sply remains 

@) Viv closed. 
Redundant viv 
remains 
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EPS SSR-109 
CONTROL BUS - PANEL WIRING MATRIX 

  

  

  

CNTL BUS 
PANEL > = AB2 AB3 BCI BC2 BC3 CAI CA2 CA3 

  

O06 
O14 
L2A1 
L1A2 

LIA] 
F6 
F2 (OV102) 
C3A7 
C3A1 
C3A5 
C3A6 
C2A2 
F4 (OV102) 

F8 
O07 

O15 
R1A2 

R2 
R4 

O16 
08 
O17 
R12A1 
R12A2 

R13A2 
AlA2 
A1A3 

AllA1 
Al2 
AGAI 
A7AI 
ABA2 
A7A2 (OV102) 
Ai3 
Al4 

MA73C 

x 
K
K
K
 

x 
K
K
 X

K 

x 
«
K
K
 

x 
K
K
 

x 
K
K
K
 

OK
 
OK

 
x 

x 
K
K
K
 OK

 

x 
x 
K
K
 

x 
K
K
K
 

K
K
 

x 
xX 

x 

x
x
 

«
K
K
 

x 
x 

x 

x         

x 
K
X
 

x 
x 

x 
KX 
K
K
 OK
 

x 
x 

«eK 
K
K
 
K
K
 
K
K
 

OK
 
OK
 

x 
K
K
K
 
K
K
K
 

OK
 

    x xX xX 
~ 

<
x
 

x 
K
K
 
K
K
 
K
K
 

OK
 
OK

 
OK
 

x 
K
K
 
K
K
 

K 

  
x 
K
K
K
 

K 
x 

x 
x 

x 
x 

  
>a

 
x
x
 

«
K
K
 

XK 
x 
K
K
 

OK
 

x 
K
K
 
K
K
K
 
K
K
K
 

O
K
 

x 
«
K
K
 

x
x
 
K
K
 

x 
«
K
K
   

x 
«
K
K
K
 
K
K
 
K
K
 

OK
 

«x 
><

 
x<
 

»<
 

x 
x   

x 
K
K
 

x 
K
K
 
K
K
 

mK 
OK

 
x 

    

* NOT ON OV102 

NOTE   
This table shows the control bus and the “daisy-chained” panels that make 
up that particular control bus     
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686 

EPS SSR-110 

  

  

  

  

  

(L1) 
@ HUMIDITY SEP A - OFF 
e ¥B-ON 
@ IMU FAN A- OFF 

e B(C)- ON 

@ H20 PUMP LOOP 1 

(two) - ON, B 
@ H20 PUMP LOOP 2 - OFF 

Humidity Sep A 

IMU Fan A 

H20 Loop 2 Byp Cntlr, Sig 

Condr 
H20 Loop 2 Byp Viv pwr 

2 Pump GPC Cntl 
1PumpA 

CW FREON LOOP It-on 

CW AV BAY-CAB AIR It-on 

CW H20 LOOP It-on 
SM ALERT Light/Tone - on 
  

(F9) 
AC1 BA,B,BC AC volts 
<90 
  

  

(L1) 
@ AV BAY 1 FAN A- OFF 
e 7¥B-ON 
@ AV BAY 2 FAN (two) - 
ON 

®@ AV BAY 3 FANA-ON 
° B-OFF 
@ FREON PUMP LOOP 1-B 
e 2-A 

Av Bay 1 FanA 

Av Bay 2 Sig Condr, Xdcrs 
(ECLS $C3) 

Av Bay 3 FanB 

Freon Loop 1 PumpA 

2PumpB 

(LIGHTS LOST) 
Instr Its R (pnis C2,F8,F9) 

Pal Its L/Ctr (onis £1,L2,L4, 

C2,C3,F2,F6,F7) 
Pni Its L/OH (pnis 05,06, 
07,013,014,015) 

Numeric Its (pnis O3,F7) 

Orbit Sta Instr Its (pnis Al, 
A2) 
  

  

@ Maintain LIOH cani- 

ster(s) change out per 
cue card and CAP 

During sleep periods: 
11) ‘ 

@ CAB FAN (two) - ON Cabin Air S/C (ECLS SC6) 
  

(R13U) 
@ CW PARAM SEL tw 

(three) - 033,115,074, 

092,062 
@ CW PARAM - INH 

e MEM - CLEAR 

@C/W PARAM SEL tw 

(three) - > 119 

(FSMs) 
$67 AC VOLTS 1 
$86 APU/HYD HYD 
$86 APU/HYD W/B 
SMO THRM HYD (B) 
S66 AV BAY FAN 
$66 CABIN FAN 
$69 FC PUMP 1 
$88 FREON FLOW 1 
$88 H2O PUMP P2 
$88 THERMAL FRN (2) 
$88 THERMAL H20 (2) 
  

(R1) 
FC1 COOL PUMP AP tb - bp 
  

  

SM 60 SM TABLE MAINT 

@ Inhibits 0612705, 
0612700, 0612740, 
0612710 

(F8) 
HYD QTY 1 ind-0% 
APU H20 QTY 3 ind -0% 
  

  

(WCS) 
@ FAN SEP-2 

@ HOSE BLOCK - SEP 2 
WCS Fan/Sep 1 

(01) 
AIR TEMP AV BAY 2 ind - 

45 degF 
H20 PUMP OUT PRESS 
LOOP 2 ind -0 psia 
FREON FLOW LOOP 

lind -578 pph 
  

  

If CAB TEMP CNTLR 2 

active: 

(L1) 
@ CAB TEMP CNTLR - OFF 

(MD44F) 

® Remove pin from SEC 
ACTUATOR and BYP viv 
linkage, connect linkage 
to PRI ACTUATOR 

(L1) 
@ CAB TEMP CNTLR - 1 

10 Cabin Temp Cntlr 2, Hx Byp 
Viv Mtr 2 

(03) 
RCS/OMS PRPLT QTY Gage 

and MSN TIME ind blank 
  

fe me me ene ae ee ee 

(L1) 
'f H2O PUMP LOOP 1 and 
A active: 

$88 H2O PUMP P 1° 

(01). 
H2O0 PUMP OUT PRESS 

LOOP 1 ind - 20-25 psia 
  

  

(Continued)   (Continued) If HUM SEP AON: 
"S66 CABIN’ (2) 
      (Continued)   

BUS LOSS: AC1  ainctudes all AC1 sub-buses) 

ACTIONS EQUIP/FUNCTION LOST « CREW INDICATIONS NOTES 

@ Perform FC1 SHUTDN, "FCI Pumps and pH Snsr MASTER ALARM GQ) 

EPS SSR-2 FCSHUTDN Light/Tone - on fa ea 3 
. (Cue Card), then: . i TIME te 

(F7) 1 CRITICAL ; 
(R2) EVENT TIME ind blank t-----~ . 
@ BLRCNTLR/HTR1-A Hyd H20 Bir 1 Cntir 8 CW FC PUMP It-on aS must be shut- 
e 3-B 3 Cntr A CW AC VOLT It-on own within 9 min 

to avoid potenti- 
ally hazardous 
condition 

@) H20 Loop 2 
Pump Out Press, 
Pump SP, Accum 
Qty. Pump Out 
Temp snsrs lost 

G) H20 Loop 2 
Byp viv holds 
position 

Ga) Av Bay 2 Fan 
AP, Air Out Temp 
snsrs lost 

G) Crew and gnd 
have lost PPCO2 
Xder 

G) Use streamers 
(if fiown) or mon- 
itor by feel during 
wake period 

@ CO2 partial 
Press and Cabin 
Fan AP snsrs lost 

Inhibits 
Primary CW for 
AC1 Voltage,CAB 
Fan AP, H20 Loop 2 
Pump P, FC1 stac 
Temp, FC1 Cool 
Pump AP 

G) Inhibits H2O 
Loop 2 Pump AP, 
Pump Out Press, 
Pump Out Temp, 
Accum Qty, 
respectively 

Lose Auto 
Temp Cntl via 
Cntlr 2 and H20 
Loop 2 Cabin Hx in 
Temp Snsr. Hx Byp 
Viv holds position 

      
EPS//SR/154 08/12/88 7-228 MAL/ALL/GEN 3 
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EPS SSR-110 (Cont) 
BUS LOSS: AC1 

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

For OMS/RCS Viv loss, refer | 11 | Fwd RCS Tk Isol 3/4/5 Cnt! If IMU FAN AON: Gy) 

to OMS/RCS Slide Rule "1 Manf sol 1 Cntl ‘S66 CABIN IMU’ / Viv holds 
(use FPC1 Slide for Aft 11 | Aft Pod Gp 1 Viv Mtrs: position 
RCS and FMC1 Slide for L,ROMS Tk Isol A if APUs active and using 
Fwd RCS) LOMS Xfeed VivA H20 BLRCNTLR/HTR 18 G2) Redundant 

LR Aft RCS Xfeed Viv 3/4/5 or 3A, then CAV APU mtr remains 
Tk Isol 3/4/5A 

Manf Isol 2 

TEMP It - on after ~ 2 min 
  

  

  

BUS ISOLATION 
  

(MA73C:C) 
cb MCA PWR 
e AC13@FWD1-0p 
e MID 1-o0p 

----+- +e eee q 

(MA73C:D) 
cb MCA PWR 

@ ACI3@MiID3-op 

e AFT 1-op 

(MA73C:E) 

® cb AC1 WCS FAN SEP 1 

(three) - op 

(MA73C:F) 

cb ACI 
@ RMS PRI PA - op 

@ OPS INST HYD ACTR 

®C-op 

(MA73C:H,!) 

@ cb AC1 FWD RCS VLV 

(three) - op 

@ cb AC1 AFT POD VLV 
GP 1 (three) - op 

13 

13 

AC1 FMC1 Bus pwr 
RH Vent 1,2 Mtr 1 

-Y Star Trkr Dr Sys 1 OP/CL 
capability 

L ADP Dpy Mtr 1 

AC1 MMC1 Bus pwr 
RH Vents 3,5,6 Mtrs 1 

PL Reten Sys A Rel/Lat Mtrs 
Port Rad Lat 1-6, 7-12 
Mtrs 1 

Port Rad Dpy‘Sto Mtr 1 
PLBD: 

C/L Lat 9-12 Mtr 1 
Port,Stbd Fwd Bikhd Mtrs 1 

Stbd Door Mtr 1 

PLBD: 

C/L Lat 1-4, 5-8 Mtrs 1 
Port, Aft Blkhd Mtr 1 

AC1 MMC3 Bus pwr 
AMC1 Bus pwr 

LH Vent 8,9 Mtr 1 

Port RMS: 

Mid MRL Mtr 1 

Aft MRL Mtr 2 

D&C Primary Itg 
Shidr Brace release 

Ops Hyd Actr Instr 

STAR TRKR DR POS -Y 
OPICL time incr from 

8 to 16 sec 
  

L ADP deploy time incr 
trom 15 to 30 sec 
  

if Freon Loop 2 pump B 

on: 
"$88 FREON FLOW 2° 

(01) 
FREON FLOW LOOP 2 

ind -578 pph 
  

  

ay Bre SM 63) PL BAY 
DOORS       

During PLBD OP/CL, 

single mtr run time noted 
On actuators listed at 
left 

During Rad Dpy/Sto ops, 
(R131) 

RAD CNTL tbs (four) 

indicate single mtr ops 
  

  

  (L4:A-£) @ cb UTIL PWR F1/MO52) 

AC1-op 

cb ACI 

@ FC1 PUMPS (three) - op 
@ CTRENG (three) - op 

@ RENG (three) - op 

@ H20 LOOP PUMP 1A/2 

(three) - op 
@ AV BAY 1FANA 

(three) - op 
@ AV BAY 3 FANB 

(three) - op 
@ IMU FAN A (three) - op 
@ HUM SEP A (three) - op 

(Continued)     AC1 Util pwr (F1/MO52J) 

Ctr ME CotlrA 

R ME Cotlr B       

@) Single mtr 
time. if unlatched, 
one failure away 
from loss of 2 out 
of 3 MRLs. EVAor 
RMS jettison capa- 
bility exists. if 
latched, one fail- 
ure away from in- 
ability to use RMS 

  

EPS/SR/155 12/15/88 MAU/ALUGEN 4 
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EPS SSR-110 (Cont) 

  

  

BUS LOSS: AC1 

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(L4:K) @) 
Redundant 

cb ACI mtr remains © PAH20 CNTLR 2-op 
© 8 CAB AIR S/C- op 

@ DA CABTCNTLR2-op 

eB AVBAY 25/C-op 

(L4:M,N) 

cb AC1 PA, BB, OC 
@ FREON LOOP 1 PUMPA 

(three) - op 

@ FREON LOOP 2 PUMP B 

(three) - op 

@ BA BLRHYD BYP 1B - 

op 
© 8B HYD QTY 1-op 
® BC BLR HYD BYP 3A- 

  

  
  

op 

(L4:P) 
cb ACI 

@ DA RAD CNTLR 1B- 0p 14 | Freon Loop 1 Catl: 8 Rad Byp 
Viv Mtr 

@ @B RAD CNTLR 2B - op 2 Cntlr B Rad Byp 
Viv Mtr 

® @C TACAN 1 -op Tacan 1 

(L4:Q) 
cb ACI 
@ DA LTG PNL L/CTR -op Pal Its L/Ctr 

@ $B LTG PNLLOVHD- Pnt its L/OH (pnts 05 ,06,07, 

op 013,014,015) 

@ ®C LTGINST OS - op Orbit Sta Instr its 

(L4:R) 
cb ACI 

@ PA LGINSTR-op Inst Its R 

@ 6B NUMERIC FWD - op Numeric Its (pnis 03,F7) 

15 | (RCS/OMS Prplt Qty, Gauge, 
Mission and Event Timers) 

LH Vents 4,7,5,6 Mtrs 1 

Stbd Rad 1 Lat 1-6,7-12 
Mtrs 1 

Stod Rad Dpy/Sto Mtr 1 

12 | ET Door Mtrs: 

  
C/L Lat Actr 1 Mtr 1 

2Mtr1 

L Or Closure Mtr 1 
Uplock Lat Mtr 1 
          

Bypass vivs 
hold position and 
Cntlr A Rad Byp 
Viv Mtrs remain 

Gs) ¥ MCC for 
total OMS Qtys. 
Aft Qtys are found 
on 

GNC SYS SUMM 2 

  

EPS/SR/156 = 12/15/88 7-230 MAU/ALL/GEN 4 
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EPS SSR-111 
BUS LOSS: AC1 A 

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

{L1) . MASTER ALARM GQ) 
H20 Light/Tone - on 8 We. tgop 2 
@ PUMP LOOP 1 (two) - H20 Loop 2 Byp Cntir, Sig position sn a 20 

ON, 8 Condr, Byp Viv pwr (F7) 
CW AC VOLT It- on 
CW H20 LOOP It- on 
SM ALERT Light/Tone - on 
  

  

@ BLRCNTLR/HTR1-A 

@ PUMP LOOP 2 - OFF 1@ of H20 Loop 2 Pump GPC 

FREON Catlr pwr 
@ PUMP LOOP 1-B 1 of H20 Loop 1 PumpA 

e 2-A 1 of Freon Loop 1 PumpA 
2 Pump B 

| (R2) 
Hyd H20 Bir 1 CntlrB 

(F9) 
AC1 PA AC volts < 90 
  

  

SM 60 SM TABLE MAINT 

@ Inhibit 0612705, 
0612700, 0612740, 
0612710 

(LIGHTS LOST) 

instr Its R (pnis C2, F8,F9) 
Pni Its L/Ctr (pnis L1,L2,L4, 
C2,C3,F2,F6,F7) 
  

  

if CAB TEMP CNTLR 2 

active: 

(L1) 
@ CAB TEMP CNTLR - OFF 

(MD44F) 

@ Remove pin from SEC 
ACTUATOR and BYP viv 

linkage, connect linkage 
to PRIACTUATOR 

(L1) 
@ CAB TEMP CNTLR - 1 

Cabin Temp Cntlr 2, Hx Byp 
Viv Mtr 2 

(FSMs) 
$67 AC VOLTS 1 
$88 H2O PUMP P 2 
$88 THERMAL H20 (2) 
  

(01) . 
H20 PUMP OUT PRESS 

LOOP 2 ind -0 psia 
  

if H2O0 PUMP LOOP 1,A 

active: 

"$88 H20 PUMP P 1° 

  

  

(R13U) 
@ CW PARAM SEL tw 

(three) -033,115 
@ CW PARAM - INH 
e@ CW MEM - CLEAR 
@ C/W PARAM SEL tw 

(three)- > 119 

  

(01) 
H20 PUMP OUT PRESS 
LOOP 1 ind - 40-45 psia 

If IMU FAN AON: 

‘$66 CABIN IMU’ (2) 

If HUM SEP A ON: 

‘$66 CABIN’ (2) 
  

  

(wcs) 
@ FAN SEP -2 
@ HOSE BLOCK - SEP 1 

1 of WCS Fan/Sep 1 

If APUs active, and using 
BLR CNTLR/HTR 1B: 

CW APU TEMP It - on 
after ~2 min 
  

  

(MO52J) 
@ Unpwr Food Warmer if 

connected to AC1 UTIL 
PWR Outlet 

1 of ACI Utility pwr 

  

If bus shorted: 

@ Open all AC1 BA cbs 
that pwr 3®@ loads on 
pnis L4 (10 cbs), 
MA73C (4cbs) 

@ Open all AC1 3d 

ganged cbs on pnis L4:8 
(1 cb), MA73C:C,D (4cbs) 
  

If bus not shorted: 
@ Perform the following 

BUS ISOLATION steps 
  

  

BUS ISOLATION 
    {L4:K) @ cbAC1 BA 

H20 CNTLR 2 - op 

(L4:L) 

@cbAC1 BA 
CAB T CNTLR 2 - op 

(Continued)           

Loop 2 Pump Out 
Press, Pump AP 
Accum Qty, Pump 

Out Temp snsrs lost 

Q) tf H20 Loop 1 
Pump A active, Loop 
1 Pump Out Press 
must drop below 45 
psia to trigger CAV 

G) inhibits H2O0 
Loop 2 Pump AP, 
Pump Out Press, 
Pump Out Temp, 
and Accum Qty, 
respectively 

@)ose Auto 
Temp Cntl via Cntlr 
2 and H20 Loop 2 
Cabin Hx in Temp 
snsr. Hx byp Viv 
holds position 

G) Inhibits 
Primary CW for AC1 
voltage and H20 
Loop 2 Pump P 

G) isolation of 
shorted phase reqd 
to prevent coupling 
of energy from 
remaining two 
phases into shorts. 
After opening cbs, 
refer to the follow- 
ing SSRs for func- 
tions lost and crew 
indications caused 
by unpowering sub- 
buses: SSRs 114, 
115, 116,117 

G) For unshorted 
bus, perform singie 
® isolation steps to 
prevent powering 
single phase loads 
with coupled 
energy from 
remaining two 
phases 

  

EPS/SR/157 08/12/88 MAL/ALL/GEN 2 
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EPS SSR-111 (Cont) 
BUS LOSS: AC1 0A 

  

BUS ISOLATION EQUIP/FUNCTION LOST 
  

CREW INDICATIONS NOTES 
    

  

                      

  

  

  

  

  

  

  

(L4:0) 
@ cbhAC1 PA BLRHYD Bypass viv 

BYP 1B8-op holds position and 
lela eeeeieieeeeieeieted CE elaine 7 Cntlr A Rad Byp Viv 
(L4:P) 8 | Freon Loop 1 Cntir B Rad Byp Mtr remains 
®@ cbAC1 BA RAD CNTLR Viv Mtr 

1B-op 

(L4:Q) 
® cbAC1 BA Poi Its L/Ctr (pnis L1,L2,L4,C2, 

LTG PNL L/CTR - op C3,F2,F6,F7) 

(L4:R) 

@ cbAC1 BAINSTR-op Instr Its R (pnis C2,F8,F9) 

(MA73C:F) Port RMS Shidr Brace Release 

®@ cb AC1 RMS PRI BA - op D&C Primary Itg 
1 of Mid MRL Mtr 1 

1 of Aft MRL Mtr 2 

Ctr ME Cntlr Cha 

R ME Cntlr ChB 

FC1 pH Snsr 

EPS SSR-112 
BUS LOSS: AC1 0B 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(1) ' > pume GPC er ALARM G) if H20 Loop 1 @ H20 PUMP LOOP 2 -ON 1@ of H20 Loop 2 Pump ight/Tone - on Pump A active, Loop 

Cntlr pwr 1 Pump Out Press 
@ H20 PUMP LOOP 1 1 | 1 of H2O Loop 1 PumpA (F7) must drop below 45 
(two) - GPC, B CAV AC VOLT It-on psia to trigger CW 

@ AV BAY 2 FAN (two) - 2 | Av Bay 2 Sig Condr, Xdcrs CMW AV BAY/CAB AIR It - 
ON (ECLS SC3) on ; GQ) Av Bay 2 Fan 

@ FREON PUMP LOOP 1 -B 1 Freon Loop 1 PumpA SM ALERT Light/Tone-on | Ap. air Out Temp 
e 2-A 2 PumpB snsrs lost 

(F7) 
@ Maintain LIOH EVENT TIME ind blank G) Crew and grd 

canister(s) changeout have lost PPCO2 
per cue card and CAP (F9) xdcr 

During sleep periods: ACI ®8 volts < 90 
(L1) . GFA aayorees 

© CAB FAN (two) - ON 4 | Cab Air Sig Cond LIGHTS LOST eg moni: (two) 5 | (ecissce) Phi its OH (pnis 05,06, _| tor by feel during 
  

(R13) 
@ C/W PARAM SEL tw 

(three) - 033,074 
@ CW PARAM - INH 

@ CW MEM - CLEAR 

@ C/W PARAM SEL tw 

(three) - > 119 
  

(WCS) 
@ FANSEP-2 
@ HOSE BLOCK - SEP 2 

1 of WCS Fan/Sep 1 

  

If bus shorted: 

@ Open all AC1 $B cbs 
that pwr 3®@ loads on 

pnis L4 (10 cbs), 
MA73C:C,D (4 cbs) 

@ Open all AC1 36 

ganged cbs on pnis 
L4:8 (1 cb), MA73C:C,D 
(4 cbs) 
    (Continued)     

07,013,014,015) 
Numeric Its (pais 03,F7) 
  

(FSMs) 
$67 AC VOLTS 1 
$86 APU/HYD HYD 
$66 AV BAY FAN 
$66 CABIN FAN 
  

(F8) 
HYD QTY 1-0% 
  

(01) 
AIR TEMP AV BAY 2 - 
45 degF 
  

(03) 
RCS/OMS PRPLT QTY Gage 
and MSN TIME ind biank 
    (Continued)   (Continued)   

wake period 

G) CO2 partial 
Press and Cabin Fan 
AP snsrs lost 

Inhibits 
Primary CW for 
AC1 voltage and 
Cabin Fan AP 

G) lsolation of 
shorted phase reqd 
to prevent coupling 
of energy from 
remaining two 
phases into short. 
After opening cbs, 
refer to the follow- 
ing SSRs for func- 
tions lost and crew 
indications caused 
by unpowering sub- 
buses: SSRs 114, 
115, 116,117     

EPS/SR/158 =—-08/16/88 7-232 MAL/ALL/GEN 2 
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EPS SSR-112 (Cont) 
BUS LOSS: AC1 B 

  

  

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

, Port RMS: if H2O PUMP LOOP 1,A G) 
. ‘ tf 

1 of Mid MRL Mtr 1 active: PuMpA one 1 

1 of Aft MRL Mtr 2 H20 LOOP Cit Loop 1 Pump Out 
‘$88 H20 PUMP P 1’ Press must drop 

If bus not shorted: ‘$88 THERMAL H20’ (2) | below 45 psia to 
® Perform the following 

BUS ISOLATION steps 
  

(L4:K) 

@ cb AC! ®B CAB AIR SIC - 

op 

(L4:L) 

@ cbAC1 BB AV BAY 2 
S/C- op 

(L4:0) 
@ cbAC1 ®BHYDQTY 1- 

op 

(L4:P) 
@ cbAC1 @B RAD CNTLR 

28 -op 

(L4:Q) 
® cbAC1 ®BLTG PNL 
LOVHD - op 

(L4:R) 
@ cbAC1 SB NUMERIC 
FWD - op 

Freon Loop 2 Cntlr 8 Rad Byp 
Viv Mtr 

be ee ee ee 

Pnl Its VYOH (pnis O5,06,07, 

013,014,015) 

Numeric Its (pnis O3,F7) 

(OMS Prplt Qty, Gage, 
Mission and Event timers) 

(01) 
H20 PUMP OUT PRESS 
LOOP 1 - 40-45 psia 
  

  

    
Ctr ME Cntlr Cha 

R ME Cntir ChB 
  

        

trigger CW 

For 

unshorted bus, 
perform single 
isolation steps to 
prevent powering 
single phase loads 
with coupled 
energy from 
remaining two 
phases 

Bypass viv 
holds position and 
Cntir A Rad Byp 
Viv Mtr remains 

Go) /MCC for 
total OMS Qtys. 
Aft Qtys are found 
on 

GNC SYS SUMM 2 
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EPS SSR-113 
BUS LOSS: AC1 @C 

    

NOTES 
    

  
  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS 

(R2) : MASTER ALARM Light/ 
@ BLRCNTLR/HTR 3-B Hyd H20 Bir 3 CntirA Tone -on 

(L1) (F7) 
@ H20 PUMP LOOP 2 - ON 

@ H20 PUMP LOOP 1 

1 of H20 Loop 2 Pump GPC 

Cnti pwr 
1d of H2O Loop 1 PumpA 

CW AC VOLT It-on 
SM ALERT Light/Tone - on 
  

(F9) 
AC! ®C AC volts < 90 
  

  
  

(two) - GPC, B 
@ FREON PUMP LOOP 1 -B 1 of Freon Loop 1 PumpA 

° 2-A 2PumpB 

(R13uU) 
@ C/W PARAM SEL tw 

(three) -033 (AC1 

voltage) 
@ C/W PARAM - INH 

e MEM -CLEAR 

@ C/W PARAM SEL tw 

(three) >119 

(LIGHTS LOST) 
Orbit Sta Instr Its 

(pnis A1,A2) 
  

(FSMs) 

$67 AC VOLTS 1 

$86 APU/HYD W/B 
SM 0 THRM HYD (B) 
  

    

(wcs) 
@ FAN SEP - 2 
@ HOSE BLOCK - SEP 2 

1@ of WCS Fan/Sep 1 

(F8) 
APU H20 QTY 3-0% 
  

  

(MO52)) 
@ Unpwr Food Warmer if 

connected to ACi UTIL 
PWR outlet 

1 of AC1 Utility pwr 

  

\f bus shorted: 
@ Open all AC1 ®C cbs 

that pwr 3@ loads on 
pnis £4 (10 cbs), 

MA73C (4 cbs) 
@ Open all AC1 3@ 

ganged cbs on pnis 
L4:B (1 cb), MA73C:C,D 
(4 cbs) 

If H20 PUMP LOOP 1,A 

active: 
CW H20 LOOP It - on 

‘$88 H2O PUMP P 1° 

‘$88 THERMAL H20' (2) 

(01) 
H20 PUMP OUT PRESS 

LOOP 1 - 40-45 psia 
  

if APUs active and using 
H20 BLR CNTLR/HTR 3A: 

CMW APU TEMP It- on 
after ~ 2 min 
  

  

If bus not shorted: 
© Perform the following 

BUS ISOLATION steps 
  

  

BUS ISOLATION 
  

(L4:0) 
@ cbAC1 ®C BLRHYD 

BYP 3A-op 

(L4:P) 
®@ cb AC1 ®C TACAN 1 - op 

(L4:Q) 
@ cb ACI ®CLTG INST OS - 

op 

Orbit Sta Instr Its (Pnis A1,A2) 

  

(MA73C:F) 
@ cb AC1 OPS INST HYD 

ACTR ®C -op 

Ops Hyd Actr instr 

  

Ctr ME Cntlr ChA 
R ME Cntlr ChB 
  

Port RMS: 
1@ of Mid MRL Mtr 1 

1@ of Aft MRL Mtr 2 
          

G) If H20 Loop 1 
Pump A active, 

Loop 1 Pump Out 
Press must drop 

below 45 psia to 
trigger CW 

G) Isolation of 
shorted phase 
reqd to prevent 
coupling of 
energy trom 
remaining two 
phases into short. 
After opening cbs, 
refer tothe 
following SSRs for 
functions lost and 
crew indications 
caused by 
unpowering sub- 
buses: SSRs 114, 
115,116, 117 

G) For unshorted 
bus, perform single 
isolation steps to 
prevent powering 

single phase loads 
with coupled 
energy from 
remaining two 
phases 

      
EPS/SR/160 = 0826/88 7-234 MAL/ALL/GEN 2 
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EPS SSR-114 
BUS LOSS: AC1 FMC1 

  

  

  

  

  

      

  

        

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE L'ADP deploy time incr G) 
from 15 to 30 sec Redundant mtr 

remains 

BUS ISOLATION -Y Star Trkr OP/CL time 

incr from 8 to 16 sec 
(MA73C:C) 
®@ cb MCA LOGIC MCA AC1 FMC1 Bus pwr 

PWR AC1 3@ FWD 1 - op RH Vent 1,2 Mtr 1 

1 | LADP Dpy Mtr 1 

1 | -¥ Star Trkr Dr Sys 1 OP/CL 
capability 

EPS SSR-115 
BUS LOSS: AC1 MMC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE 
  

  

BUS ISOLATION 
  

PLBD: 

C/L Lat 9-12 Mtr 1 

Port,Stbd Fwd Bikhd Mtrs 1 

Stbd Door Mtr 1 

RH Vents 3,5.6 Mtrs 1 
ACT MMC1 Bus pwr 

(MA73C:C) 
® cb MCA LOGIC MCA 
PWR ACI 3@ MID 1- op 

  

aM (brs SM 63) PL BAY 
DOORS       

During PLBD OP/CL, 
single mtrrun time 
noted on actuators 
listed at left 
  

  

  Port Rad Lat 1-6, 7-12 Mtrs 1 
Dpy/Sto Mtr 1 

PL Renten Sys A Rel/Lat Mtrs 
      1 | Port RMS Mid MRL Mtr 1     

During Rad Opy/Sto ops: 
(R13L) 
RAD CNTL PORT tb (two) 
indicates single mtr ops 

  

@ Single mtr time 

  

EPS SSR-116 
BUS LOSS: AC1 MMC3 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

NONE 
  

  

BUS ISOLATION 
  

(MA73C:0) 
® cb MCA LOGIC MCA 
PWR AC1 3@ MID 3 - op 

PLBD C/L Lat 1-4, 5-8 Mtrs 1 
Port Aft Blkhd Mtr 1 

LH Vents 4,5,6,7 Mtrs 1 
AC1 MMC3 Bus pwr 

Stbd Rad Lat 1-6, 7-12 Mtrs 1 

Dpy/Sto Mtr 1 

  

3M (BES SM 63) PL BAY 
DOORS       

During PLBD OP/CL, 

single mtr run time 
noted on actuators 
listed at left 
  

  

  
1 [-Port RMS Aft MRL Mtr 2 

During Rad Dpy/Sto ops: 
(R131) 
RAD CNTL STBD tb (two) 
indicates single mtr ops 
  

  

          

@ Single mtr time 
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EPS SSR-117 
BUS LOSS: AC1 AMC1 

' 
  

  

  

  

  

  

                

    

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE @ 
Redundant 

mtrs remain 

BUS ISOLATION 

(MA73C:0) 

@ cb MCA PWR AC1 3@ AC1 AMC1 Bus pwr 

AFT 1-op LH Vent8,9 Mtr 1 

1 | ET Door Mtrs: 
C/L Lat Actr 1 MtrJ 

2Mtri 
L Dr Closure Mtr 1 

Uplock Lat Mtr 1 

EPS SSR-120 
BUS LOSS: AC2 (Includes all AC2 sub-buses) 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform FC2 SHUTDN, FC2 Pumps and pH Snsr MASTER ALARM G) 

EPS SSR-2 (Cue Card) Light/Tone-on a . 

vt TIME |, 
(R2) (F7) + CRITICAL , 
@ BLRCNTLR/HTR1-B Hyd H20 Bir 1CntlrA CNW FC PUMP It - on <a ae ° 

° 2-A 2Catir 8 CW AC VOLT It-on FC2 must be shutdn 
  

(L1) 
@ HUMIDITY SEP B - OFF 

e A-ON 
@ CAB FAN B - OFF 
e A-ON 

@IMUFANB ~ - OFF 
° A(C)-ON 

@ H20 PUMP LOOP 1 

(two)-GPC,A 
@ H20 PUMP LOOP 2-ON 
@ AV BAY 1 FANB - OFF 

Humidity Sep B 

Cabin Fan 8 

IMU FanB 

H20 Loop 1 Pump B 
Av Bay 1 Fan8 

Av Bay 2 FanA 

C/W FREON LOOP It - on 
SM ALERT Light/Tone - on 
CW AV BAYICABIN AIR It 
  

(F9) 
AC2 PA,OB,PC AC volts 

< 90 
  

(LIGHTS LOST) 

R Ovhd pni (pnis 01,02, 
03,08,09,016,017) 

R pal (pnis F4,F8,F9,R1,R2, 

RA) 
Ovhd Instr (pnts O1,02, 
03) 

Orbit Sta Numeric (pnis 

A2,A4) 
  

  

  

  

° A-ON 
° 2 FAN A- OFF 2 | Av Bay 3 Sig Condr, Xders 
° B-ON (ECLS $C4) 
@ AV BAY 3 FAN (two) - Freon Loop 1 Pump B 
ON 

@ FREON PUMP LOOP 1-A 

(L4:P) 

® cbAC3 PALGSNSR1-ct | 3 | Prox Snsr Elec Box 2 

(O17:C) 
@ SiG CONDR FREON A- 4 | Freon Sig Condr A AC2 pwr 

ACG3 (ECLS SC1A) 
@ SIG CONDR FREON B - 5 | Freon Sig Condr B AC2 pwr 
AC3 (ECLS $C1B) 

(CDR SEAT PNL) 

@ CDR SEAT PWR BUS SEL - 
AC3 (dn) 

COR Seat Ady via AC2 pwr 

(FSMs) 

$67 AC VOLTS 2 

$86 APU/HYD HYD 

$86 APU/HYD W/B 

SMO THRM HYD (B) 
S66 AV BAY FAN 

$69 FC PUMP 2 

$88 FREON FLOW 2 

$88 THERMAL FRN (2) 

S66 CABIN (2) 
$66 CABIN FAN 

$66 CABIN IMU 
  

  

(PLT SEAT PNL) 
@ PLT SEAT PWR BUS SEL - 

AC3 (dn) 

PLT Seat Adj via AC2 pwr 

(F6,F8) 
LOG GEAR L, NOSE tb - bp 
  

        (Continued) (Continued) 

(F8) 
APU H20 QTY 1 ind -0% 
HYD QTY 2 ind -0% 
  

(R1) 
FC2 COOL PUMP AP 

tb- bp 
      (Continued)   

within 9 min to 
avoid potentially 
hazardous con- 
dition 

G) Av Bay 3 Fan 
AP, Air Out Temp 
Sasrs lost 

G) Brakes en- 

abled before 
WONG 

G) Freon Loop 1 

P/L Hx Flow Rate, 
Freon Loop 2 ICH 
Flow Rate and 
Accum Qty Snsrs 

Jost 

G) Freon Loop 2 
P/L Hx Flow Rate, 
Freon Loop 11CH 
Flow Rate and 
Accum Qty Snsrs 
lost 

(©) when gear 

deployed, tb wiil 
not indicate DN 
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EPS SSR-120 (Cont) 

  

  

  

BUS LOSS: AC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(R13U) (01) G) 
@ CW PARAM SEL AIR TEMP AV BAY 3 - Inhibits 

tw (three) - 043,072,102 45 degF Primary CW for 
@ CW PARAM - INH FREON FLOW LOOP 2 - AC2 Voltage, FC2 
©  MEM-CLEAR 578 pph Stack Temp, and 
© CW PARAM SEL AIRTEMPCABHXOUT- | PumpaP - 

tw (three) - > 119 45 degF 

Lose Auto 
(WCS) (Aa) Temp Cntl via 

© FAN SEP -1 WCS Fan/Sep 2 Mission and Event Timers | Cntlr 1 and Cabin 
@ HOSE BLOCK - SEP 1 blank 
  

  

  

        

  

  

  

  
  

      

  

if CAB TEMP CNTLR 1 8 | Cabin Temp Cntlr 1 and Hx If Freon Loop 1 Pump B 
active: Byp Viv Mtr 1 ON: 

(L1) "$88 FREON FLOW 1° 
@ CAB TEMP CNTLR - OFF 
mort rc ee cee ne-yo b---~--------------4 if APU active and using 
(MD44F) H20 Bir Cntir 1A or 2B: 

@ Remove pin from PRI CW APU TEMP It -on 
ACTUATOR and BYP Viv after ~ 2 min 
linkage, connect linkage 

to SEC ACTUATOR 'f H2O Loop 1 Pump B 
waren eee ee ee 4 b --~--~~------~-~~---4 active: 
(L1) H20 LOOP CW It 
@ CAB TEMP CNTLR - 2 °$88 H2O0 PUMP P1' 

“$88 THERMAL H20’ 
For viv loss, refer to OMS/ 9 | Fwd RCS Manfisol 2 Cntl (01) 
RCS Slide Rute (use FPC2 9 | Aft Pod Gp 2 Viv Mtrs: H2O0 PUMP OUT PRESS 
Slide for Aft RCS and L.R OMS Xfeed VivB LOOP 1 - 20-25 psia 

FMC2 for Fwd RCS) Aft RCS Tk Isol 3/4/5B 

Manf !sol 1 L.R ADP deploy times 

L RCS Xfeed Vv 3/4/5 incr from 15 to 30 sec 

SM (BFS SM 63) PL BAY 

BUS ISOLATION AC2 FMC2 Bus pwr DOORS 
10 | L.R Vents 1,2 Mtrs 2 

(MA73C:C) 10 ADP Deploy Mtrs 2 During PLBD OP/CL, 
cb MCA PWR -Y Star Trkr Dr Sys 2 OP/CL single mtr run time noted 
@ AC2 3b FWD 2 - op 10 | capability on actuators listed at left 

-2 Star Trke Dr Sys t OP/CL 

capability {R13L) 
® AC23@MI01-0p 

@ AC2 3@MID2-oap 

(MA73C:D) 

cb MCA PWR 
@ AC2 3@ AFT 2-op 

@ AC23@ MID 3-op 

® AC2 3@ MID 4-0p 

(MA73C:€) 

@ cb AC2 WCS FAN SEP 2 
(three) -op 

®@ cb AC2 PAYLOAD 

3%-op   (Continued) 

AC2 MNC1 Bus pwr 

LH Vent 5 Mtr 2 
AC2 MMC2 Bus pwr 

PLBD C/L Lat 13-16 Mtr 2 

Stbd Aft Blkind Mtr 2 

Port Door Mtr 2 
Stbd Rad Lat 1-6 Mtr 2 
LH Vent 3 Mtr 2 

KU ANT Sto/Dpy Mtr 2 
AC2 AMC2 Bus pwr 

LH,RH Vents 8,9 Mtr 2 
AC2 MMC3 Bus pwr 

RH Vent 4,7 Mtr 2 

PL Reten Sys B Rel/Lat Mtrs 
AC2 MMC4 Bus owr 

PLBD Port,Stbd Fwd Blkhd 
Mtrs 2 

PLBD Stbd Door Mtr 2 

Port Rad Lat 1-6 Mtr 2 
LH Vent 4,7 Mtr 2 
RHVent 6 Mtr 2 

AC2 pwr to MS,PS Patch pnil 

During Rad Dpy/Sto ops: 

RAD LAT CNTL tbs 

(two) indicate 

single mtr ops 
  

    (Continued)     

Temp, Cabin Hx 
Air Out Temp and 
H20 Loop tf Cabin 
Hx In Temp snsrs. 
Hx Byp Viv holds 
position 

G) Viv holds 
position 

Redundant 
mtr remains 

G) Mtr 1 remains 
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EPS SSR-120 (Cont) 
BUS LOSS: AC2 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

  

(MA73C:F) 

cb AC2 
@ RMS B/U bA-op 

@ OPS INST HYD ACTR 

®C-op 

(MA73C:4,1) 

cb AC2 
@ FWD RCS VLV (three) - 

op 
@ AFTPOD VLV GP 2 

(three) -op 
  

12 

13 

13 

Port RMS: 
MPM Mtr 2 
Fwd MRL Mtr 1 

Mid MRL Mtr 2 
D&C B/U edge Itg 

Ops Hyd Actr Inst 

  

  

(L4:C-£) 

cb AC2 
@ FC2 PUMPS (three) -op 

@ CTRENG (three) - op 

@ LENG (three) - op 

@® H20 LOOP PUMP 1B 

(three) - op 
@ AV BAY 1FANB 

(three) -op 
@ AVBAY 2FANA 

(three) -op 
@ IMU FAN B (three) - op 

@ HUM SEP B (three) - op 
@ CAB FAN B (three) - op 

® PACABTCNTLR1-op 
@ $8 AV BAY 3 S/C- op 

(L4:M) 

cb AC2 
@ FREON LOOP 1 PUMP B 

(three) -op 

© DA FREON FLOW 

PROP 1-op 
@® 6B FREONSIG 

CONDR - op 

@ PA BLRHYD BYP 1A- 

op 
@ ®BHYD QTY 2-0p 

© SC BLRHYD BYP 28 -op 

© BALGSNSR2-o0p 
© 8 RAD CNTLR 1A-op 

@ SC TACAN 2- 0p 

@ PALTG PNLR 

OVHD - op 

@ 8 LTGPNLR-op 
@ ®CLTG NUMERIC 

OS -op 

(Continued)   
  

EPS/R/164 = 08/12/88 

14 

15 

Ctr ME Cntir Ch B 

LMECatirChaA 

Freon Loop 1 Cntlr A Rad 

Byp Viv Mtr 

Tacan2 

R Ovhd Pal Its 

R Pnl Lts 

OS Numeric Its 

(Continued)         

(12) single mtr 
time 

One failure 
aWay from EVA to 
stow MPM or from 
RMS jettison 

Flow prop viv 
holds position 

Gs) Bypass viv 
holds position and 
Cntir 8 Rad Byp Viv 
Mtr remains 

  

7-238 MAL/ALUGEN 2 
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EPS SSR-120 (Cont) 
BUS LOSS: AC2 

  

  

OVHD - op 

  

  

10 ET Doors Mtrs: 

C/L Lat Actr 1 Mtr 2 

L Dr Uplock Lat Mtr 2 

R Or Closure Mtr 2 
Uplock Lat Mtr 2 
  

        

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(L4:R) 
@ cb AC2 8 LTG INST Ovhd Inst Its Redundant mtr 

remains 
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EPS SSR-121 
BUS LOSS: AC2 ®A 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(L1) 
@H20 PUMP LOOP 1 
(two) - GPC,A 

@H20 PUMP LOOP 2-ON 

@ FREON PUMP LOOP 1-A 

« 

1 of H20 Loop 1 Pump8 

1@ of Freon Loop 1 Pump8 

MASTER ALARM 

Light/Tone - on 
  

  

(L4:P) 

@ cb AC3 BALG SNSR 1 - cl Prox Snsr Elec Box 2 

(F7) 
CW AC VOLT It - on 
SM ALERT Light/Tone - on 
  

  

(R2) 
© BLR CNTLR/HTR 1-B Hyd H20 Bir 1 CntlrA 

(F9) 
AC2 BA AC volts < 90 
  

  

| (WCS) 
@ FAN SEP -1 

@ HOSE BLOCK - SEP 1 
1 of WCS Fan/Sep 2 

(LIGHTS LOST) 
R Ovhd pn Its (pnis 01,02, 

03,08,09,016,017) 
  

  

if Cab Temp Cntlr 1 active: 

(L1) 
@ CAB TEMP CNTLR - OFF 

(MD44F) 

@ Remove pin from PRI 
Actuator and BYP viv 

linkage, connect linkage 
to SEC Actuator 

(L1) 
@ CAB TEMP CNTLR - 2 

| Cabin Temp Cntlr 1, Hx Byp 
Viv Mtr 1 

(F6/F8) 
LDG GEAR L, NOSE tb-bp 
  

(F8) 
APU H20 QTY 3 ind - 0% 
  

(FSMs) 

S67 AC VOLTS 2 
S86 APU/HYD W/B 

SMO THRM HYD (B) 

S66 CABIN IMU 
S66 CABIN 
  

  

(R13U) 
@ CW PARAM SEL tw 

(three) - 043 (AC2 

voltage) 
@ CW PARAM - INH 
e MEM - CLEAR 

@ CW PARAM SEL tw 

(three) - >119 

(01) 
AIR TEMP CAB HX OUT 

ind - 45 degF 
  

If H2O0 PUMP LOOP 1,8 

active: 

CW H20 LOOP It- on 

“$88 H2O0 PUMP P 1° 

"$88 THERMAL H20’ (2) 
  

  

if bus shorted: 
@ Open all AC2 BA cbs 

that pwr 3® loads on 
pnlL4 (10 cbs), 

pnt MA73C (4 cbs) 
@ Open all AC2 3b 
ganged cbs on 
pnt MA73C (9 cbs) 

(01) 
H2O0 PUMP OUT PRESS 
LOOP 1 ind - 40-45 psia 
  

If IMU FAN BON: 

“S66 CABIN IMU’ 
  

If HUM SEP BON: 

‘$66 CABIN ‘ (2) 
  

  

if bus not shorted: 
(L4:K) 
@cbAC2 BA CAB FAN B - 

op 
® Perform the following 

BUS ISOLATION steps 

If APUs active and using 
BLR CNTLR/HTR 1A: 

CW APU TEMP It- on 
after ~ 2 min 
  

  

  

BUS ISOLATION 
    (L4:L) @cbAC2 BA 

CAB TCNTLR 1-op 

(L4:N) 

@cb AC2 BA FREON FLOW 
PROP 1-oap 

(L4:0) 

@cbAC2 BA BLRHYD BYP 

1A-op 

(L4:P) 

@cb AC2 ALG SNSR 2 - 

(Continued)           

@tu20 Loop 1 
Pump B active, Loop 
1 Pump Out Press 
must drop below 45 
psia to trigger C/(W 

G) Brakes enabled 
before WONG 

G) Lose Auto 
Temp Catl via Cotlr 
1Tand Cabin Temp, 
Cabin Hx A Out 
Temp and H20 
Loop 1 Cabin Hx in 
Temp snsrs Hx Byp 
Viv hold position 

(2) when gear 
deployed, tb will 
not indicate ON 

G) isolation of 
shorted phase reqd 
to prevent coupling 
of energy from re- 
maining two phases 
into short. After 
opening cbs, refer 
to the following 
SSRs for functions 
lost and crew indi- 
cations caused by 
unpwring sub- 
buses: SSRs 124, 
125, 126, 127, 128, 
129 

) For unshorted 
bus, perform single 
®@ isolation steps to 
prevent pwring 

single phase loads 
with coupled ener- 
gy from remaining 
two phases 

G) Ail three cabin 
fan cbs must be 
closed to start cabin 
fan. Unpwrd @ cb 
should be opened 
while cabin fan runs 

Flow prop viv 

holds position 

  

EPS/SR/166 08/16/88 MAL/ALUGEN 2 

  

 



699 

EPS SSR-121 (Cont) 
BUS LOSS: AC2 ®A 

  

BUS ISOLATION 

  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
    

(L4:Q) 
@cbAC2 PA 
LTG PNL R OVHD - op 

R Ovhd pai Its (pnis 01,02, 
03,08,09,016,017) 
  

  

(MA73C:F) 
@ cb AC2 RMS B/U BA - op 
  

  

Port RMS: 

- D&C B/U edge Itg 
1 of MPM mtr 2 
1@ of FWD MRL mtr 1 
1@ of MID MRL mtr 2 
  

NLG, LMG B/U Rel 2 Fire 2 

LME Cntir Cha 

Ctr ME Cntlr ChB 
  

FC2 pH Snsr 
  

              

EPS/SR/167 07/19/88 
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EPS SSR-122 
BUS LOSS: AC2 oB 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

  

      

  

  

  

  
  

  
  

  

  
  

  

  

  

  

        

          

G) if H2O Loop 1 
Pump B active, 

Loop 1 Pump Out 
Press must drop 
below 45 psia to 
trigger CAV 

Q) Av Bay 3 Fan 

AP, Air Out Temp 
snsrs lost 

G) Freon Loop 1 
P/L Hx Flow Rate, 
Freon Loop 2 ICH 
Flow Rate and 
Accum Qty snsrs 
lost 

G) Freon Loop 2 
P/L Hx Flow Rate, 
Freon Loop 1 ICH 
Flow Rate and 
Accum Qty snsrs 
lost 

G) Isolation of 
shorted phase 
reqd to prevent 
coupling of energy 
from remaining 
two phases into 
short. After 
opening cbs, refer 
to the following 
SSRs for functions 
lost and crew indi- 
cations caused by 
unpwring sub- 
buses: SSRs 124, 
125, 126, 127, 128, 
129 

G) For unshorted 
bus, perform single 
® isolation steps to 
prevent pwring 
single phase loads 
with coupled 
energy from 
remaining two 
phases 

G) All three cabin 
fan cbs must be 
closed to start cabin 
fan. Unpwrd ® cb 
should be opened 
while cabin fan 
runs 

Bypass viv 
holds position and 
Cntlr B Rad Byp viv 
Mtr remains 

  

(LI): MASTER ALARM 
@H20 PUMP LOOP 1 1 | 1h of H20 Loop 1 PumpB Light/Tone - on 
(two) - GPC,A ” 

@H20 PUMPLOOP2-ON | 2 | AV Bay 3 Sig Condr, Xdcrs (F7) 
@ AV BAY 3 FAN (two) - (ECLS $C4) CW AC VOLT It 

ON 1@ of Freon Loop 1 Pump 8B C/W FREON LOOP It 
@ FREON PUMP LOOP 1-A . SM ALERT Light/Tone 

(O17:C) (F9) 
@ SIG CONDR FREON A- 3 | Freon Sig Condr A AC2 pwr AC2 ®B AC volts < 90 

AG3 (ECLS SC1A) 

AG3 (ECLS $C18) Ovhd Instr (pals 01,02,03) 
R pnl (pnis F4,F8,F9,R1, 

(R13U) R2,R4) 
@ C/W PARAM SEL tw 
(three) - 043 (AC2 (FSMs) 
voltage) $67 AC VOLTS 2 

@ CW PARAM - INH $86 APU/HYD HYD 

e MEM - CLEAR S66 AV BAY FAN 
@ CW PARAM SEL tw $88 FREON FLOW 2 
(three)- >119 $88 THERMAL FRN (2) 

(WCS) (A4) 
@ FAN SEP - 1 1@ of WCS Fan/Sep 2 Mission and Event Timers 
@ HOSE BLOCK - SEP 1 blank 

If bus shorted: (F8) 

@ Open all AC2 @B cbs HYDQTY 2-0% 

that pwr 3@ loads on 
pniL4 (10 cbs), (01) 
pni MA73C (4 cbs) AIR TEMP AV BAY 3 - 

@ Open all AC2 3@ 45 degF 
ganged cbs on FREON FLOW LOOP 2 - 
pni MA73C (9 cbs) 578 pph 

If bus nat shorted: If H2O Loop 1 Pump B 
(L4:K) active: 

@ cb AC2 @B CAB FAN B - CW H20 LOOP It — 
op ‘S88 H20 PUMP PI" 

© Perform the following $88 THERMAL H20' (2) 
BUS ISOLATION steps (01) 

BUS ISOLATION H20 PUMP OUT PRESS 
LOOP 1 - 40-45 psia 

(L4:L) 

@ cb AC2 BB AV BAY 3 
S/C - OP 

(L4:N) 

@cbAC2 dB 
FREON SIG CONDR - op 

(L4:0) . 

@cbAC2 bB Hyd Rdvr 2 Qty Snsr 
HYD QTY 2-op 

(L4:P) 
@ cb AC2 6B RAD CNTLR 8 | Freon Loop 1 Cntir A Rad 
1A-op Byp Viv Mtr 

(L4:Q) 
@cbAC2 6B R pn Itg (pnis F4,F8,F9,R1.R2, 
LTG PNLR-op R4. 

(L4:R) 

@cbAC2 bB Ovhd instr Itg (pnis 01,02, 
INST OVHD - op 03) 

LME Cntlr Cha 

Ctr ME Cntir ChB 

Port RMS: 

1 of MPM mtr 2 

1 of FWD MRL mtr 1 
1 of MID MRL mtr 2 

EPS/SR/168 08/12/88 7-242 MAL/ALL/GEN 2 
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w
 

EPS SSR-123 
BUS LOSS: AC2 #C 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(L1) 
@H20 PUMP LOOP 1 
(two) - GPCA 

@ H20 PUMP LOOP 2 -ON 
@ FREON PUMP LOOP 1-A 

_
 1 of H20 Loop 1 Pump B 

Freon Loop 1 Pump B 

  

(R2) 
© BLR CNTLR PWRIHTR 2 - 

A 
HYD H20 Bir 2 CrntirB 

  

(R13U) 
@ CW PARAM SEL tw 

(three) -043 (AC2 
voltage) 

@ CW PARAM - INH 
@ CW MEM - CLEAR 
@ CW PARAM SEL tw 

(three) - > 119 
  

(WwCS) 
@ FAN SEP-1 

@ HOSE BLOCK - SEP 1 
1h of WCS FanSep 2 

  

If bus shorted: 
@ Open all AC2 @C cbs that 
pwr 3@ loads on pniLl4 

(10 cbs), pn! MA73C 
(4 cbs) 

@ Open all AC2 3@ ganged 
cbs on pnil MA73C 

(9 cbs) 
  

If bus not shorted: 
{L4:K) 
@ cb AC2 ®C CABIN FAN 

B-op 
® Perform the following 
BUS ISOLATION steps 
  

  

BUS ISOLATION 
  

(L4:0) 

@cb AC2 &C BLR HYD BYP 

2B-op 

(L4:P) 

®cb AC2 @C TACAN 2- op 

(L4:Q) 
@cb AC2 &C 
LTG NUMERIC OS - op 

  

(MA73C:F) 
@cb AC2 OPS INST HYD 
ACTR ®C -op 

tee 

Orbit Sta Numeric Ltg 
(pnls A2,A4) 
  

Ops Hyd Act Inst 

        

EPS/SR/169 08/12/88 

LMECntlrCha 

Ctr MR Catlr ChB 
  

Port RMS: 

1% of MPM mtr 2 
1% of FWD MRL mtr 1 

1% of MID MRL mtr 2 
      

MASTER ALARM 
Light/Tone - on 
  

(F7) 
CW AC VOLT It 
SM ALERT Light/Tone 
  

(LIGHTS LOST) 

Orbit Sta Numeric 
(pnis A2,A4) 
  

(FSM) 
$67 AC VOLTS 2 
  

If H20 Loop 1 Pump 8 

active: 

CW H20 LOOP It 
‘$88 H20 PUMP P 1° 
‘$88 THERMAL H20’ (2) 
  

(01) 
H20 PUMP OUT PRESS 

LOOP 1 = 40-45 psia 
  

If APUs active and using 
H20 BLRCNTLR 2B: 
CAV APU TEMP It after 
~2min 
  

    

G) If H20 Loop 
1 Pump B active, 
Loop 1 Pump Out 
Press must drop 
below 45 psia 
to trigger CW 

G) tsolation of 
shorted phase 
reqd to prevent 
coupling of 
energy from 
remaining two 
phases into short. 
After opening cbs, 
refer to the 
following SSRs for 
functions lost and 
crew indications 
caused by 
unpwring sub- 
buses: SSRs 124, 
125, 126, 127, 128, 
129 

G) For unshort- 
ed bus, perform 
single isolation 
steps to prevent 
pwring single 
phase loads with 
coupled energy 
from remaining 
two phases 

G) Allthree 
cabin fan cbs 
must be closed 
for cabin fan 
start. Unpwrd 
® cb should be 
opened while 
cabin fan runs 

  

7-243 MAL/ALUGEN 2 
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EPS SSR-124 
BUS LOSS: AC2 FMC2 
  

  

  

  

  

      

  

        
  

  

  

  

  

  

              
  

  

  

  

  

  

  

    
  

  

  

              
  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST’ CREW INDICATIONS NOTES o~ 

NONE . LR ADP deploy times G) 
incr from 15 to 30 sec Redundant 

mtr remains 

/ -Y,-Z Star Trkr OP/CL time 

BUS ISOLATION incr from 8 to 16 sec 

(MA73C:C) 

@ cb MCA LOGIC MCA AC2 FMC2 Bus pwr 
PWR AC2 3 FWD 2- op 11 LR Vents 1,2 Mtrs 2 

1 ADP Dpy Mtrs 2 

1 | -Y Star Trkr Dr Sys 2 OP/CL 

capability o—™ 

1] -2 Star Trke Or Sys 1 OP/CL 

capability 

EPS SSR-125 
BUS LOSS: AC2 MMC1 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE 

BUS ISOLATION 

(MA73C:C) 
@cb MCALOGIC MCA AC2 MMC] Bus pwr 

PWR AC2 3®@ MID 1- 0p LH Vent 5 Mtr 2 

EPS SSR-126 
BUS LOSS: AC2 MMC2 uo 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE 1 | Port RMS MPM Mtr 2 G) One fal 
F 1 ne failure 

2 wd MRL Mtr pM (ers SM 63) PL BAY away from EVA to 
: stow MPM or from 

RM BUS ISOLATION During PLBO OPICL. Syettison 
single mtr run time Q) 

(MA73C:C) noted on actuators listed Single mtr 
®@ cb MCA LOGIC MCA AC2 MMC2 Bus pwr at left time 
PWR AC2 3@ MID 2- 0p PLBD C/L Lat 13-16 Mtr 2 

Stbd Aft Bkhd Mtr 2 (R13) 

Port Door Mtr 2 During Rad Dpy/Sto ops, 
RAD LAT CNTL STBO tb 

Stbd Rad Lat 1-6 Mtr 2 indicates single mtr 
LH Vent 3 Mtr 2 ops 

EPS SSR-127 ~~ 
BUS LOSS: AC2 MMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE 

BUS ISOLATION 

(MA73C:D) 

@ cb MCA LOGIC MCA AC2 MMC3 Bus pwr mo" 
PWR AC2 3@ MID 3 - op RH Vent 4,7 Mtr 2 

PL Reten Sys B Rel/Lat Mtrs           
  

EPS/SR:170 12/15/88 7-244 
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EPS SSR-128 

  

  
  

BUS LOSS: AC2 MMC4 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE 
  

  

BUS ISOLATION 
  

(MA73C:D) 
@ cb MCA LOGIC MCA 

PWR AC2 3@ MID 4- op 

  

    
AC2 MMC4 Bus pwr 

PLBD Port,Stbd Fwd Bkhd 
Mtrs 2 

PLBD Stbd Door Mtr 2 

SM (BFS SM 63) PL BAY 
DOORS 

    
  

During PL8D OP/CL, 
single mtr run time 

noted on actuators 
listed at left 
  

  

Port Rad Lat 1-6 Mtr 2 
LH Vent 4,7 and RH Vent 6 

Mtrs 2 
  

Port RMS Mid MRL Mtr 2 

  

KU ANT Sto/Doy Mtr 2       
  

EPS SSR-129 
BUS LOSS: AC2 AMC2 

{R13L) 

During Rad Opy/Sto ops: 
RAD LAT CNTL PORT tb 

indicates single mtr 
ops 

  

G) Mtr t remains 

  

  

  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE G) 
17] Redundant 

mts remain 

BUS ISOLATION 

(MA73C:D) 
@ cb MCALOGIC MCA 

PWR AC2 3B AFT 2-0p 
AC2 AMC2 Bus pwr 
LHRH Vents 8,9 Mtr 2 

  

  

ET Door Mtrs: 

C/L Lat Actr 1 Mtr 2 
L Or Uplock Lat Mtr 2 
R Dr Closure Mtr 2 

Uplock Lat Mtr 2 
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EPS SSR-130 

  

  

  

BUS LOSS: AC3 (Includes all AC3 sub-buses) 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

@ Perform FC3 SHUTON, FC3 Pumps and pH Snsr MASTER ALARM G) 
EPS SSR-2 FC SHUTDN Light/Tone - on ene - . 
(Cue Card), then: * \ TIME ' * 

(F7) CRITICAL |   

  

(R2) 
® BLRCNTLR/HTR2-B Hyd H20 Blr 2 CntirA 
e 3-A 3 Cntir 8 

(t1) 
@ IMU FAN B(A) - ON 
° C- OFF IMU Fan C 

H20 Loop 2 Pump man ON 
@ H20 PUMP LOOP 2 - GPC capability 
@ Perform (H20 Loop 2 

only), H2O PUMP OPS 

H20 Loop 1 Byp Cntlr, Sig 

Condr 

CMW FREON LOOP It - on 
CNW FC PUMP It- on 
CW AC VOLT It - on 
CAW H20 LOOP It - on 
SM ALERT Light/Tone - on 
  

(F9) 
AC BA,HB,®C AC volts 
< 90 
  

(LIGHTS LOST) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

              

FC3 must be shutdn 
within 9 min to 
avoid potentially 
hazardous 
condition 

G) Viv holds 
position 

G) Av Bay 1 Fan 

  
    

via GPC, ECLS SSR-10 2 | H2O Loop 1 Byp Viv pwr Instr Its UCtr (pnisC2,F6, | SP. Air Out Temp 
© H20 PUMP LOOP 1 - OFF Cabin FanA F7) snsrs lost 
@ CAB FAN A- OFF 3 | Av Bay 1 Sig Condr, Xders MS pal Its (pnis R10, R12) 
e B-ON (ECLS $C2) OS pal Its (pnis A1,A2,A6, G) Freon Loop 1 
® AV BAY 1 FAN (two) - A7,A8,A13,L9) P/L Hx Flow Rate, 

ON Freon Loop 2 ICH 

@/ AV BAY 2 FAN A-ON Av Bay 2 FanB (FSMs) Flow Rate and 
B- OFF S67 AC VOLTS 3 Accum Qty snsrs lost 

° 3 FAN A- OFF Av Bay 3FanA S66 AV BAY FAN 
e /B-ON $86 APU/HYD HYD G) Freon Loop 2 

@ FREON PUMP LOOP 2-8 Freon Loop 2 PumpA S86 APU/HYD WB P/L Hx Flow Rate, 
$66 CABIN (2) | Freon Loop 1 ICH 

(L4:P) $66 CABIN IMU Flow Rate and 

® cbAC2 ALG SNSR 2 - cl Prox Snsr Elec box 1 S69 FC PUMP 3 Accum Qty snsrs lost 
$88 FREON FLOW 1 

(017:C) $88 FREON FLOW 2 G) indicates DN 
@ SIG CONOR FREON A- 4 | Freon Sig Condr A AC3 pwr $88 H20 PUMP P1 when NLG down 

AC2 (ECLS SC1A) $88 H20 PUMP P2 
© SIG CONDR FREON B - 5 | Freon Sig Condr 8 AC3 pwr $88 THERMALFRN (2) G) 

AC2 (ECLS SC18) S88 THERMALH20 (2) | S/ Willgot 
SMO THRM HYD (8) | RwiGdewn 

(CDR SEAT PNL) own 
© CDR SEAT PWR BUS COR Seat Adj via AC3 pwr {R1) 
SEL - AC2 (up) £C3 COOL PUMP AP Inhibits H2O 

tb- bp Loop 1 Pump AP, 

(PLT SEAT PNL) Pump Out Press, 

© SEAT PWR BUS BUS PLT Seat Adj via AC3 pwr (F6,F8) pec Ot Temp. 
SEL - AC2 (up) LOG GEAR NOSE, respectively 

Rtb-bp 

mm Onn 
@ inhibit 0612605, HYD QTY 3 ind -0% Primary C/W for FC3 
0612600, 0612640, APU H20 QTY ind -0% Stack Temp and 
0612610 ump AP, AC3 

(01) Voltage, H20 Loop 
1,2 Pump P 

(R13U) H2O PUMP OUT PRESS 
@ CW PARAM SEL tw LOOP 1 meter ind - 0 psia 

(three) - 082, 112,053, H2O PUMP OUT PRESS 
105, 115 LOOP 2 ind - 20-25 psia 

© CW PARAM - INH 
@ CW MEM - CLEAR If CABIN FAN A selected: 
© C/W PARAM SEL tw CAW AV BAYICAB AIR 

(three) - > 119 It-on 
‘S66 CABIN AIR’ 

For viv loss, refer to OMS/ NLG, RMG B/U Rel 1 Fire 2 
RCS Slide Rule (use FPC3 2 | Fwd RCS Tk Isol 1/2 Cntl if APUs active and using 
Slide for Aft RCS, and 2 | Fwd RCS Manf lsol 3,4 Cnti BLR CNTLR/HTR 2A or 38: 

FMC3 for Fwd RCS) 2 | Aft Pod Gp 3 Viv Mtrs: CW APU TEMP It- on 
L,R OMS Tk Isoi 8 after ~ 2 min 

ROMS Xfeed Viv A 
LR Aft RCS Tk Isol 1/2 STAR TRKR DR POS -Z - 

Mant Isol 3,4 OP/CL time incr from 8 to 

Xfeed Viv 1/2 16 sec 

(Continued) (Continued) (Continued) 
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EPS SSR-130 (Cont) 
BUS LOSS: AC3 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(MA73C:C) 
cb MCA LOGIC MCA PWR 

© AC3 3 FWD 3-op 

@ AC3 3B MID 2-op 

(MA73C:D) 

cb MCA LOGIC MCA PWR 
@ AC3 3® AFT 3-op 

@ AC3 3 MID 4-op 

(MA73C:€) 
@ cb AC3 PAYLOAD 36 - 

mee we wee ——— as ---d 

(MA73C:G) 
@ cb AC3 GALLEY FAN 

(three) -op 

(MA73C:H,1) 
@ cb AC3 FWD RCS VLV 

(three) - op . 
@ cb AC3 AFT POD VLV GP 

3 (three) - op 

11 | KUANT Sto/Dpy Mtr 1 

AC3 FMC3 Bus pwr 

12 | R AOP Dpy Mtr 1 
12 | -Z Star Trkr Dr Sys 2 OP/CL 

capability 
LH Vents 1,2 Mtr 1 

AC3 MMC2 Bus pwr 
| PLBD CA Lat 1-4 Mtr 2 

5-8 Mtr 2 
Port Aft Bikhd Mtr 2 

Stbd Rad Lat 7-12 Mtr 2 

Dpy/Sto Mtr 2 
LH Vent 6 Mtr 2 

3Mtr1 

RH Vents 4,7 Mtr 1 

AC3 AMC3 Bus pwr 
RH Vents 8,9 Mtr 1 

AC3 MMC4 Bus pwr 
PLBD C/L Lat 9-12 Mtr 2 

13-16 Mtr 1 

Stbd Aft Blkhd Mtr 1 
Port Door Mtr 1 

Port Rad Lat 7-12 Mtr 2 

Dpy/Sto Mtr 2 
RH Vents 3,5 Mtrs 2 

R ADP deploy time incr 
from 15 to 30 sec 
  

  

aM were SM 63) PL BAY 
DOORS       

During PLBD OP/CL, 
single mtr run time 
noted on actuators 
listed at left 
  

During Rad Dpy/Sto ops: 
(R13L) 

RAD CNTL tbs (four) 
indicate single mtr 
ops 
  

  

  
(L4:A) 
@ cb UTIL PWR 

A15/MO13Q AC3 - op 

{L4:C-E) 
cb AC3 

@ FC3 PUMPS (three) - op 
@ R ENG (three) - op 

@ LENG (three) - op 

®@ H20 LOOP PUMP 2 
(three) -op 

@ AVBAY3FANA 

(three) - op 
@ AV BAY 2FANB 

(three) - op 

(L4:1,J) 

cb AC3 

@ IMU FAN C (three) - op 
®@ PA SIG/CONDR HUM 

SEP -op 

@ DB SIG/CONDR IMU 

FAN -op   (Continued) 

AC3 Utility pwr 
(A15/MO13Q) 

R ME CntlrCh a 

L ME CntirCh B 

13 | Hum Sep Sig Condr (ECLS 

$cs) 

14 | IMU Fan Sig Condr (ECLS $C7)       (Continued)   

@) Mtr 2 remains 

2) Redundant 
mtrs remain 

@) Hum Sep A,B 
Speed Norm Snsrs 
lost 

IMU Fan A,B,C 
Speed Norm Snsrs 
lost 
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EPS SSR-130 (Cont) 

  

  

BUS LOSS: AC3 

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

way () Valve holds 

© CABIN FAN A (three) - Position 
op 

@ SDAHZOCNTLR1-op G2) Redundant 
@ DB AV BAY 1 S/C- op mtrs remain 

  

  

(L4:M,N) 
cb AC3 
@ FREON LOOP 2PUMPA 

(three) -op 

@ BA FREON FLOW PROP 2 | Freon Loop 2 Flow Prop Viv 
2-op 

@ DB FREON SIG/CONDR - 

op 

(L4:0) 
cb AC3 
@ PABLRHYD BYP 1A- 

op 
@ PBHYDQTY 3-op Hyd Rsvr 3 Qty Snsr 
@ ®C BLRHYD BYP 3B -op 

(L4:P) 

cb AC3 
@ PALGSNSR 1-op 

@ @B RAD CNTLR 2A- op 15 | Freon Loop 2 CntirA 
© @C TACAN 3 - op Rad Byp Viv Mtr 

Tacan 3 

(L4:Q) 
cb AC3 
@ PALTGCOAS - op Sta 1,2 COAS Itg pwr 

© }BLTGPNL MS - op MS pni Its (pnis R10,R12) 
@ @CLTG PNL OS - op OS pni its (pnis A1,A2,A6,A7, 

A8,A13,L9) 

(L4:R) 
@ cb AC3 BB INST UCTR - UCtr Inst Its (pals C2,F6, F7) 

op 

12 | ET Door Mtrs: 
CAL Lat Actr 2 Mtr 2 

L Or Closure Mtr 2 
R Or Closure Mtr 1 

Uplock Lat Mtr 1 

Port RMS: 

16] MPM mtr 1 

17 | FWOMARL mtr 2 

17] AFTMRi mtr 1 

  
  

  

        

( 5) Bypass viv 
holds position and 
Cntlr B Rad Byp Viv 
Mtr remains 

Single mtr 
time. One failure 
away from EVA to 
stow MPM or from 
RMS jettison 

)) single mtr 
time. If unlatched, 
one failure away 
from loss of 2 out of 
3 MRLs. EVA or RMS 
jettison capability 
exists. If latched, 
one failure away 
from inability to use 
RMS 
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EPS SSR-131 
BUS LOSS: AC3 ®A 

  

ACTIONS 
  

EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(L1) 
@ H20 PUMP LOOP 2 - GPC 
© Perform (H20 Loop 

only), H2O PUMP 
OPS via GPC, ECLS 
SSR-10 

@ H20 PUMP LOOP 1 - OFF 

@ FREON PUMP LOOP 2-8 

  

1@ of H20 Loop 2 Pump man 

ON 
H20 Loop 1 Byp Cntlr, Sig 

Condr 

H20 Loop 1 Byp Viv pwr 

1 of Freon Loop 2 PumpA 

MASTER ALARM 

Light/Tone - on 
  

(F7) 
CW AC VOLT It-on 
CW H20 LOOP It- on 
  

    

(L4:P) 
@cb AC2 BA LG SNSR 2 - cl 

Prox Snsr Electronics Box 1 

(F9) 
AC3 BA AC volts < 90 
  

  

SM 60 SM TABLE MAINT 

@ Inhibit 0612605, 
0612600, 0612640, 
0612610 

  
(F6/F8) 

LDG GEAR NOSE, 
Rtb-bp 
  

(01) 
H20 PUMP OUT PRESS 

LOOP 1 meter ind - 0 psia 
  

  

(R2) 
@ BLRCNTLR/HTR 2 -B 

  

Hyd H20 Bir 2 Crtlr A 
    

(R13U) 
@ CW PARAM SEL tw 
(three) - 105,115,053 

@ C/W PARAM - INH 
@ CW MEM - CLEAR 

@ C/W PARAM SEL tw 

(three) - >119 

(FSMs) 

$67 AC VOLTS 3 
S86 APU/HYD W/B 
S66 CABIN | (2) 
$88 H2O0 PUMP P1 
S88 THERMALH20 = (2) 
SMO THRM HYD (B) 
  

(F8) 
APU H20 QTY 2 ind -0% 
      

(MO13Q) 
@ Unpwr Food Warmer if 

connected to AC3 UTIL 

PWR outlet 

1 of AC3 Utility pwr 

    

If bus shorted: 
@ Open all AC3 BA cbs 

that pwr 3 loads on 
pnis £4 (9 cbs), 
MA73C (3 cbs) 

© Open all AC3 3@ 
ganged cbs on pnis 
L4:B (1 cb), 
MA73C (7 cbs) 

tf H2O PUMP LOOP 2 
active: 

‘$88 H2O0 PUMP P 2’ 

(01) 
H2O PUMP OUT PRESS 
LOOP 2 ind - 40-45 psia 
  

If APUs active and using 
BLR CNTLR/HTR 2A: 

CW APU TEMP It - on 
after ~ 2 min 
  

if IMU-FAN C ON: 
‘S66 CABINIMU' (2) 
  

  

If bus not shorted: 
(L4:K) 
@ cb AC3 SA CAB FAN A- 

op 
@ Perform the following 

BUS ISOLATION steps 

  

  

  (Continued)     (Continued)       

G) If H20 Loop 
2 Pump active, 
Loop 2 Pump Out 
Press must drop 
below 45 psia to 
trigger CW 

@) H20 Loop 1 
Pump Out Press, 
Pump AP, Accum 
Qty, Pump Out 
Temp snsrs lost 

G) H20 Loop 1 
Byp Viv holds 
position 

G) Indicates 
DN when NLG 
down 

©) watnoe 
indicate ON when 
RMG down 

G) Inhibits H2O 
Loop 1 Pump AP, 
Pump Out Press, 
Pump Out Temp, 
Accum Qty, 
respectively 

G) Inhibits 
Primary CW for 
H20 Loop 1,2 
Pump P and AC3 
voltage 

Isolation of 
shorted phase 
reqd to prevent 
coupling of 
energy from 
remaining two 
phases into short. 
After opening cbs, 
refer to the 
following SSRs for 
functions lost and 
crew indications 
caused by 
unpwring sub- 
buses: SSRs 134, 
135, 136, 137 

(@) For 
unshorted bus, 
perform single ® 
isolation steps to 
prevent pwring 

single phase loads 
with coupled 
energy from 
remaining two 
phases 

Goan three 
cabin fan cbs 
must be closed 
for cabin fan 
start. Unpwrd 
® cb should be 
opened while 
cabin fan runs 

  

EPS/SR/175 08 15/88 

  

7-249 MAL/ALUGEN 2 
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EPS SSR-131 (Cont) 
BUS LOSS: AC3 ®A 

  

BUS ISOLATION EQUIP/FUNCTION LOST CREW INDICATIONS 
  

(L4:J3) : 
@ cb AC3 BA SIG CONDR 

HUM SEP - op 

(L4:t) 

@ cbAC3 BA 
H20 CNTLR 1-op 

(L4:N) 

@ cbAC3 BA FREON 

FLOW PROP 2 - op 

(L4:0) 
@ cb AC3 PA BLRHYD 

BYP 2A-op 

Hum Sep Sig Condr 

(ECLS SC 5) 
  

  

(L4:P) 
@ cbAC3 BALG SNSR 1 - 

op 
  

(L4:Q) 
@cbAC3 PALTG COAS - 

op 
Sta 1,2 COAS pwr 

  

    

NLG,RMG Backup Rel 1 Fire 2 

LME Cottr ChB 

R ME CotlrCcha 
FC 3 pH Snsr 
  

Port RMS: 
1d of MPM mtr 1 

1@ of FWD MRL mtr 2 
1 of AFT MRL mtr 1 
  

      

unshorted bus, 
perform single ® 
isolation steps to 
prevent pwring 
single phase loads 
with coupled 
energy from 
remaining two 
phases 

@) Hum Sep A,B 
Speed Norm snsrs 
lost 

(2) Viv holds 
position 

      

EPS/SR/176 08/12/88 7-250 MALU/ALL/GEN 2 
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EPS SSR-132 
BUS LOSS: AC3 0B 

= 
  

ACTIONS “EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

(L1) 
@H20 PUMP LOOP 1 
(two) - ON,B 

@H20 PUMP LOOP 2 - GPC 

@ AV BAY 1 FAN (two) - 
ON 

@ FREON PUMP LOOP 2-B 

1@ of H20 Loop 2 Pump man 

ON capability 

Av Bay 1 Sig Condr, Xdcrs 
(ECLS $C2) 

1 of Freon Loop 2 PumpA 

MASTER ALARM 

Light/Tone - on 
  

    

(O17:C) 
@ SIG CONDOR FREON A- 
AC2 

@ SIG CONDR FREON 6B - 
AC2 

Freon Sig Condr A AC3 pwr 
(ECLS SC1A) 

Freon Sig Condr B AC3 pwr 
(ECLS SC1B) 

(F7) 
CWV AC VOLT It 
CMW FREON LOOP It 
SM ALERT !t 
CW H20 PUMP It 
  

(F9) 
AC3 @B AC volts < 90 
  

  

(R13U) 
@ CW PARAM SEL tw 
(three) -053, 115 

@ CW PARAM - INH 
@ Change PRI CW PARAM 

105 low limit to 1.50 
@ CW MEM - CLEAR 
@ CW PARAM SEL tw 
(three) - >119 

(FSMs) 

$67 AC VOLTS 3 
$86 APU/HYD HYD 

S66 AV BAY FAN 

S66 CABIN IMU 

$88 FREON FLOW 1 

$88 THERMAL FRN (2) 

$88 H20 PUMP P2 

$88 THERMAL H20 
  

    

\f bus shorted: 
@ Open all AC3 ©8 cbs 

that pwr 3® loads on 
pnis L4 (9 cbs), 
MA73C (3 cbs) 

@ Open all AC3 3 

ganged cbs on pnis 
L4:B (1 cb), 

MA73C (7 cbs) 

{F8) 
HYD QTY 3-0% 
  

(LIGHTS LOST) 
UCtr instr Its (pnis C2.F6,F7) 

MS pn its (pnis R10,R12) 
  

    

lf bus not shorted: 
(L4:K) 

@cbAC3 B CAB FAN A- 

op 
@ Perform the following 
BUS ISOLATION steps 

(01) 
H20 PUMP OUT PRESS 
LOOP 2 - 40-45 psia 

FREON FLOW 1-578 pph 
AV Bay 1 Air Out - 45 
deg F 
  

    

BUS ISOLATION 
  

(L4:J) 
®@cb AC3 ©B SIG CONOR 
IMU FAN - op 

(L4:L) 

@cbAC3 OB AV BAY 1 
SIC -op 

(L4:N) 

@ cb AC3 ®B FREON SIG 
CONDR -op 

(L4:0) 

@cbAC3 @B HYD QTY 3- 

op 

(L4:P) 
@cbAC3 @B RAD CONTLR 
2A-op 

{L4:Q) 
@cbAC3 BB 
LTG PNL MS - op 

(L4:R) 
@cbAC3 ©B 

INST UC TR-op 

10 IMU Fan Sig Condr (ECLS 
$c7) 

Freon Loop 2 CntlrA 

Rad Byp Viv Mtr 

U/Ctr Inst Its (onl C2,F6,F7) 

L ME Cntir ChB 
R ME CotirChaA 

ieee 

      Port RMS: 
1@ of MPM Mtr 1 

1® of FWD MRL Mtr 2 
1d of AFT MRL Mtr 1         

G) If H20 Loop 
2 Pump active, 
Loop 2 Pump Out 
Press must drop 
below 45 psia to 
trigger CW 

GQ) Av Bay 1 Fan 

AP, Air Out Temp 
Snsrs lost 

Freon Loop 1 
P/L Hx Flow Rate, 
Freon Loop 2 ICH 
Flow Rate and 
Accum Qty Snsrs 
lost 

G) Freon Loop 2 
P/L Hx Flow Rate 
Freon Loop 1 ICH 
Flow Rate and 
Accum Qty Snsrs 
lost 

G) Inhibits 
Primary C/W for 
AC3 Voltage 
and H20 Loop 2 
PumpP 

Sets H20 
Loop 1 PumpP 
tow limit to 45 
psia 

lsolation of 
shorted phase 
reqd to prevent 
coupling of 
energy from 
remaining two 
phases into short. 
After opening cbs, 
refer to the fol- 
lowing SSRs for 
functions lost and 
crew indications 
caused by 
unpwring sub- 
buses: SSRs 134, 
135, 136, 137 

For unshort- 
ed bus, perform 
single ® isolation 
steps to prevent 
pring single 
phase loads with 
coupled energy 
from remaining 
two phases 

All three 
cabin fan cbs 
must be closed 
for cabin fan to 
start. Unpwrd 
® cb should be 
opened while 
cabin fan runs 

IMU Fan 
4,8,C Spe Norm 
Snsr lost 

G) Bypass viv 
holds position 
andCntir 8 Rad 
Byp Viv Mtr 
remains 

  

  

EPS/SR:177 08/26/88 7-251 

  

MAU/ALL/GEN 2 
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EPS SSR-133 
BUS LOSS: AC3 ®C 

  

  

  

  

  

@ C/W PARAM - INH 

@ Change PRI C\W PARAM 

105 low limit to 1.50 
@C/W MEM - CLEAR 
@ CW PARAM SEL tw 

(three) - >119 

  

(LIGHTS LOST) 
OS pani Its (pnis A1,A2,A6, 

47,A8,A13,L9) 
  

  

(MO13Q) 

@ Unpwr Food Warmer if 
connected to AC3 UTIL 

PWR outlet 

1 of AC3 Utility pwr 

(FSMs) 
$88 H20 PUMP P 2 

S88 THERMAL H20 (2) 
  

(01) 
H2O PUMP OUT PRESS 
LOOP 2 ind - 40-45 psia 
  

  

if bus shorted: 
@ Open all AC3 ®C cbs 

that pwr 3@ loads on 
pnis L4 (9 cbs), 

MA73C (3 cbs) 
@ Open all AC3 3@ 

ganged cbs on pnis 
L4:B (1 cb), 

MA73C (7 cbs) 

If APUs active and using 
BLR CNTLR/HTR 38: 
CMW APU TEMP It - on 
after ~ 2 min 
  

  

(f bus not shorted: 
(L4:K) 

@cb AC3 C CAB FANA- 

op 
@ Perform the following 
BUS ISOLATION steps 
  

  

BUS ISOLATION 
  

        

          

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

(L1) MASTER ALARM G) 
@H20 PUMP LOOP 1 1@ of H20 Loop 2 Pump man Light/Tone - on H20 Loop 2 
(two) - ON,B 1| ON capability Pump Out mss 

@H20 PUMP LOOP 2- GPC (F7) 25 osia te trniger 
@ FREON PUMP LOOP 2 -B 1 of Freon Loop 2 Pump A CW AC VOLT It-on cw 39 

CMW FREON LOOP It - on 
(R2) SM ALERT It -on 
© BLRCNTLR/HTR3-A Hyd H20 Bir 3 CrtirB CNV H20 PUMP tt- on G) inhibits 

(R13U) (F9) Aa veltage 
| © C/W PARAM SEL tw AC3 BC AC volts < 90 and H20 Loop 2 

(three) - 053, 115 Pump P 

G) Sets H20 
Loop 1 Pump P 
low limit to 45 
psia 

Ga) {solation of 
shorted phase 
reqd to prevent 
coupling of 
energy from 
remaining two 
phases into short. 
After opening cbs, 
refer to the fol- 
lowing SSRs for 
functions lost and 
crew indications 
caused by 
unpwring sub- 
buses: SSRs 134, 
135, 136, 137 

G) For unshort- 
ed bus, perform 
single ® isolation 
steps to prevent 
pwring single 
phase loads with 
coupled energy 
from remaining 
two phases 

G) All three 
cabin fan cbs 
must be closed 
for cabin fan to 
start. Unpwrd 
® cb should be 
opened while 
cabin fan runs 

  

  

(L4:0) 

@cbAC3 PC BLRHYD 
BYP 3B -op 

(L4:P) 

@cb AC3 &C TACAN 3 - op Tacan 3 

(L4:Q) . 
@cb AC3 ®CLTG PNLOS - OS pni Its (pnis A1,A2,A6,A7, 

op A8,A13,L9) 

L ME Catlr ChB 
RME Conti ChA 

Port RMS: 
18 of MOM mtr 1 

1 of FWD MRL mtr 2 
1 of AFT MRL mtr 1 

EPS/SR/178 = 07/19/88 7-252 

  

MAUALUGEN 2 
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EPS SSR-134 

  

  

BUS LOSS: AC3 FMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE -Z Star Trkr Dr OP/CL time 

  

incr from & to 16 sec 
  

  

BUS ISOLATION 
  

  
(MA73C:(C) 
@cb MCA LOGIC MCA 
PWR AC3 3@ FWD 3 - op     

AC3 FMC3 Bus pwr 
LH Vent 1,2 Mtr 1 
R ADP Dpy Mtr 1 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 

R ADP deploy time incr 
from 15 to 30 sec 
  

    

G) Redundant 
mtr remains 

  
  

EPS SSR-135 
BUS LOSS: AC3 MMC2 

  

  

ACTIONS EQUIP/FUNCTION LOST 
  

CREW INDICATIONS NOTES 
  

NONE 
  

  

  

  

BUS ISOLATION 
  

({MA73C:C) 
@cb MCA LOGIC MCA 
PWR AC3 3@ MID 2-0p 

AC3 MMC2 Bus pwr 

PLBD C/L Lat 1-4 Mtr 2 
5-8 Mtr 2 

Port Aft Bkhd Mtr 2 
Stbd Rad Lat 7-12 Mtr 2 

Dpy/Sto Mtr 2 
LH Vent 6 Mtr 2 

3 Mtr 1 
RH Vent 4,7 Mtr 1 

  

pM (Bre SM 63) PL BAY 
DOORS     
  

During PLBD OP/CL, 
single mtr run time 
noted on actuators listed 

atleft 
  

  

  
Port RMS Aft MRL Mtr 1 

(R13L) 
During Rad Dpy/Sto ops, 
RAD CNTL STBDO tb 
(two) indicates single 
mtr ops 
  

  

KU ANT Dpy/Sto Mtr 1 
  

          

G) single mtr 
time 

@) Mtr 2 remains 

  

  

EPS/SR/179 11/09/88 7-253 MAL/ALL/GEN 4 

  

  

 



712 

EPS SSR-136 
BUS LOSS: AC3 MMC4 

  

  

  

  

  

      
  

    
  

  

      
  

  

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

: Port RMS: @ 
NONE MPM Mtr 1 a yea fare 

Fwd MRL Mtr 2 stow MPM or from 
RMS jettison 

BUS ISOLATION G) single mer 
t 

(MA73C:D) SM (BFS SM 63) PL BAY ime 
@cb MCALOGIC MCA AC3 MMC4 Bus pwr DOORS 

PWR AC3 3@ MID 4- op PLBD CAL Lat9-12 Mtr 2 
13-16 Mtr 1 During PLBD OP/CL, 

Stbd Aft Blkhd Mtr 1 single mtr runtime 
Port Door Mtr 1 noted on actuators listed 

RH Vents 3,5 Mtrs 2 atleft 
Port Rad Lat 7-12 Mtr 2 

Dpy/Sto Mtr 2 (R131) 
During Rad Dpy/Sto ops, 
RAD CNTL PORT tb 

(two) indicates single 
mtr ops 

EPS SSR-137 
BUS LOSS: AC3 AMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE 
G) Redundant 
mtrs remain 

  

BUS ISOLATION 
  

(MA73C:D) 
@cb MCA LOGIC MCA 

PWR AC3 3@ AFT 3-09. 
AC3 AMC2 Bus pwr 
RH Vents 8,9 Mtr 1 

  

  

ET Door Mtrs: 

C/L Lat Actr 2 Mtr 2 

L Or Closure Mtr 2 

R Or Closure Mtr 2 

Uplock Lat Mtr 1 
  

          
  

  

EPS:SR:180 12/15/88 7-254 MAU/ALL/GEN 4 
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EPS SSR-134 

  

  

  

  

  

      

  

  

          

  

  

  

  

  

BUS LOSS: AC3 FMC3 _ 

ACTIONS ~ EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

“NONE -Z Star Trkr Dr OP/CL time 
incr from 8 to 16 sec G) Redundant 

_ mtr remains 
R ADP deploy time incr 
from 15 to 30 sec 

BUS ISOLATION 

(MA73C:C) 
@ cb MCALOGIC MCA AC3 FMC3 Bus pwr 
PWR AC3 3@ FWD 3 - op LH Vent 1,2 Mtr 1 

RADP Dpy Mtr 1 
-Z Star Trkr Dr Sys 2 OP/CL 
capability 

EPS SSR-135 
BUS LOSS: AC3 MMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE G@) . 
Single mtr 

time 

BUS ISOLATION Q) Mtr 2 remains 

SM PL BAY DOORS 

wwarscic During MAN PLEO GPC. 
@ cb MCA LOGIC MCA AC3 MMC2 Bus pwr 
PWR AC3 3@ MID 2 - op PLBD Lat 1-4 Mtr 2 

5-8 Mtr 2 
LAft Bkhd Mtr 2 

Stbd Rad Lat 7-12 Mtr 2 

Opy/Sto Mtr 2 
LH Vent 6 Mtr 2 

3Mtr1 
RH Vent 4,7 Mtr 1 

noted on actuators listed 
at left 

AUTO PLBD OP/CL time 
~ 300 sec vs ~ 200 sec 
  

  

  
Port RMS Aft MRL Mtr 1 
  

KU ANT DpySSto Mtr 1 

(R13L) 
During Rad Dpy/Sto ops, 
RAD CNTL STBD tb 
(two) indicates single 
mtr ops 
  

  

              

  

EPS/SR/179 08/28/88 7-253 MAL/ALL/GEN 2 

 



EPS SSR-136 
BUS LOSS: AC3 MMC4 

  

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

“ Port RMS: G) 
NONE 1 MPM Mtr 1 One failure 

  

  

  

              

away from EVA to 

  

  

  

  

21) Fwd MRL Mtr 2 stow MPM or from 
RMS jettison 

BUS ISOLATION @) Single mtr 
time 

(MA73C:D) SM PL BAY DOORS 

@cb MCA LOGIC MCA AC3 MMC4 Bus pwr - 

PWR AC3 3@ MID 4- op PLBD Lat 9-12 Mtr 2 During MAN PLBD OPICL, 
, Lat 13-16 Mtr 1 single mtr run time 

R Aft Blkhd Mtr 1 noted on actuators listed 

L Drive Mtr 1 at left 

RHVents3.5Mtrs2 jj | PU 7ZTe ewww mene nnn 
Port Rad Lat 7-12 Mtr 2 ee eee 

Dpy/Sto Mtr 2 sec VS sec 

(R13L) 
During Rad Dpy/Sto ops, 
RAD CNTL PORT tb 
(two) indicates single 

mtr ops 

EPS SSR-137 
BUS LOSS: AC3 AMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 

NONE NONE 
G) Redundant 
mtrs remain 

  

BUS ISOLATION 
  

(MA73C:D) 
@cb MCA LOGIC MCA 
PWR AC3 3@ AFT 3- op 

AC3 AMC2 Bus pwr 
RH Vents 8,9 Mtr 1 

  

714   

ET Door Mtrs: 

CA Lat Actr 2 Mtr 2 

L Or Closure Mtr 2 

R Dr Closure Mtr 2 

Uptock Lat Mtr 1 
  

            

EPS/SR/180 07/19/88 7-254 MAL/ALL/GEN 2 

  

  

 



EPS SSR-140 
BUS LOSS: AC1 RCS/FMC1 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 

to OMS/KCS Slide Rule 
(Use FMC1 Slide for Fwd 

Fwd RCS Manf Isol 1 Crtl 
Tk tsol 3/4/5 Cntl 

  

  

  

        

—
 

  

The following tb tndica- 
tions do not change 
position in response to 

  

G) Viv remains 
In tb indicated 

  

  

RCS} emds: position 

(O08) 
FWD RCS TK ISOL 3/4/5 

BUS ISOLATION MANF ISOL 1 

(MA73C:H) 

@cb AC1 FWD RCS VLV 
(three) - op 

EPS SSR-141 
BUS LOSS: AC2 RCS/FMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 

to OMS/RCS Side Rule 

(Use FMC2 Slide for Fwd 

FWD RCS Manf isol 2 Cnti 

  

  

  

        
=
 

  

The following tb indica- 
tions does not change 
position in response to 

  

G) Viv remains 
in tb indicated 

  

  

RCS) cmds: position 
(08) 
FWD RCS MANF ISOL 2 

BUS ISOLATION 

(MA73C:H) 

@cb AC2 FWD RCS VLV 

(three) -op 

EPS SSR-142 
BUS LOSS: AC3 RCS/FMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 

to OMS/RCS Slide Rule 

(use FMC3 Slide for Fwd 

Fwd RCS Manf !sol 3,4 Cott 
Tk Isol 1/2 Crtl 

  

  

  

  

          

The following tb tndica- 
tions do not change 

position in response to 

  

G) Viv remains 
in tb indicated 

  

715 

RCS) cmds: position 
(08) 
FWD RCS TK ISOL 1/2 

BUS ISOLATION MANE ISOL 3 
MANE (SOL 4 

(MA73C:H) 
@ cb AC3 FWD RCS VLV 

(three) -op 

EPS/SR/182 03/17/88 7-255 MAU/ALL/GEN 
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EPS SSR-143 
BUS LOSS: AC1 POD/AMC1 

  

ACTIONS EQUIP/EUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 
to OMS/RCS Slide Rule 
(use FPC1 Slide for Aft 

a
 

a
e
 

L,R OMS Tk tsol A Crt! 

LOMS Xfeed A Cntl 
AFT L.R RCS Tk Isol 3/4/5A Cntl 

  

  

  

    
  

    

The following tb 
indications do 

not change position in 

    

‘Orr remains 
in tb indicated 

    

    

RCS) Mant isol 2 Cnt! response to cmds: Position 

Xfeed 3/4/5 Cntl (O08) 
LLROMS TK ISOLA 

LLOMS XFEEDA 
BUS ISOLATION (07) 

(MA73C:1) AETLRRCS MANE sol? 
@cbAC 1 AFT POD XFEED 3/4/5 

VLV GP 1 (three) - op 

EPS SSR-144 
BUS LOSS: AC2 POD/AMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 
to OMS/RCS Slide Rule 
(use FPC2 Slide for Aft 

  

L,R OMS Xfeed B Cnt! - 
AFT L,R RCS Tk Iso! 3/4/5B Cntl 

Manf Isol 1 Cnti 

  

  

  

    
  

    

The following tb * 
indications do 
not change position in 

    

‘Orr remains 
in tb indicated 

    

    

RCS) response to cmds: position 

(08): 

LLROMS XFEED 8 
BUS ISOLATION (07) 

AFT LR RCS TK SOL 3/4/58 
(MA73C:1) MANF ISOL 1 
@cb AC2 AFT POD 
VLV GP 2 (three) - op 

EPS SSR-145 
BUS LOSS: AC3 POD/AMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 

to OMS/RCS Slide Rule 
(use FPC3 Slide for Aft 
RCS) 

k
k
 
t
e
 

  

L.R OMS Tk Isol B Cnti 
ROMS Xfeed A Cntl 
Aft L,R RCS Tk Isol 1/2 Cntl 

Xteed 1/2 Cntl 
Manf tsol 3,4 Cnt! 

  

  

BUS ISOLATION 
  

(MA73C:) 

@ cb AC3 AFT POD 
VLV GP 3 (three) - op 
  

    

  

  

The following tb 
indications do 
not change position in 
response to cmds: 

(08) 
L,.ROMS TK ISOL B 
ROMS XFEEDA 

(07) 
AFT L,RRCS TKISOL 1/2 

XFEED 1/2 
MANF {SOL 3,4 
  

      

QO ww remains 
in tb indicated 
position 

  

EPS/SR/183 03/17/88 7-256 MAL/ALL/GEN 
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EPS SSR-146 
BUS LOSS: MNA/B POD/AMC1 

  

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCS viv loss, refer 

to OMS/RCS Slide Rule 

(use FPC1 Side for Aft 
RCS) 

LsR OMS Tk isol A Cntl 
L OMS Xfeed A Cnti 
Aft LR RCS Tk Iso! 3/4/5A Crt 

Xfeed 3/4/5 Cnti 

(08) 
L.R OMS TK ISOL A tb - bp 
LOMS XFEEDAtb- bp 
  

  

  

  

            

@) Viv remains in 
last commanded 
position 

    

  

Manf Iso 2 Cntl (07) Q) 
AFT LR RCS ¥MCC for 
TK ISOL 3/4/5 A tb - bp impacts to OMS 

BUS ISOLATION MANF ISOL 2 tb - bp Gauging 
XFEED 3/4/5 tb- bp 

(MA73C:1) 2 | OMS Qty Gauging Degraded 
@ cb AFT POD VLV LOGIC 

GP 1/3, 1/2 (two) - OFF 

EPS SSR-147 
BUS LOSS: MNB/C POD/AMC2 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
    

For OMS/RCs viv loss, refer 
to OMS/RGS Side Rule 

(use FPC2 Slide for Aft 
RCS) 

L.R OMS Xfeed B Cntl 
Aft L.R RCS Tk isol 3/4/58 Cntl 

Manf Isol 1 Cntl 

(08) 
LR OMS XFEED B tb - bp 
  

  

  

BUS ISOLATION 
  

          
(07) 
AFT LR RCS 
TK ISOL 3/4/5 B tb - bp 
MANF ISOL 1 th - bp 

  

G) Viv remains in 
last commanded 
position 

@) / MCC for 
impacts to OMS 

    
  

Gauging 
(MA73C:1) 2 | OMS Qty Gauging Degraded 
@ cb AFT POD VLV LOGIC” 
GP 1/2, 2/3 (two) - OFF 

EPS SSR-148 
BUS LOSS: MNC/A POD/AMC3 

ACTIONS EQUIP/FUNCTION LOST CREW INDICATIONS NOTES 
  

For OMS/RCs viv loss, refer 

to OMS/RCS Slide Rule 
(use FPC3 Slide for Aft 
RCS) 

L,R OMS Tk tso! 8 Crnti 
ROMS Xfeed A Cntl 

Aft L.R RCS Tk Isol 1/2 Cntl 
Xfeed 1/2 Cnt! 

Mant tsol 3,4 Cntl 

(08) 
L,R OMS TK ISOL B tb - bp 
R OMS XFEED A tb - bp 
  

  

  

BUS ISOLATION 
  

(MA73C:1) 
®@cb AFT POD VLV LOGIC 
GP 1/3,2/3 (two) - OFF 
  

    

OMS Qty Gauging Degraded 

(07) 
AFT LR RCS 
TK ISOL 1/2 tb- bp 
MANF ISOL 3,4 tb - bp 
XFEED 1/2 th- bp 
  

  

        

‘Orr remainsin 
last commanded 
position 

(2) / MCC for 
tmpacts to OMS 
Gauging 

  

EPS/SR/184 03/17/88 7-257 
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EPS SSR-150 
ALTERNATE PRIMARY PAYLOAD PWR 

  : —_ 
Attempt MNC/PRIPL connection again: ‘ : 

O13:E 1. eb ESS 3AB MNC CONTR -cl 
014:B 2. cb MNA MNC CONTR - cl 
R1 3. PLPRIMNC- OFF, then ON (tb-ON) 

If MNC/PRIPL connection failed, attempt FC3/PRIPL connection: 
Ri 4. PLPR! MNC - OFF (tb-OFF) 

5. PiPRIFC3-ON (tb-ON) 

If FC3/PRIPL connection failed, attempt MNB/PRIPL connection: —™ 
O13:C 6. cb ESS 2CA MNB CONTR - cl 
016:B 7. /cb MNC MNB CONTR - cl 
R1 8. PLPRI FC3 - OFF (tb-OFF) ° 

9. PLPRIMNB - ON (tb-ON) .       

EP
S 

SS
R 

15
0-
20
0 

o™\ 
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EPS SSR-200 
AC POWER TRANSFER CABLE 

NOTE 
Failed AC bus will be isolated before 
connecting AC Power Transfer 
Cable. After completing |FM, return 
to this procedure for additional 
steps to be performed. 

/ associated AC, MN FPC, or MN BUS 
LOSS SSR complete before entering 
this procedure 

  

] | Which AC Bus is affected ? 
  

  

  

unpower AC1 inverters unpower AC2 inverters 

ACI | AC2 | AC3 

t ‘ Y 
2 | Disconnect & Disconnect & ra Disconnect & 

unpower AC3 inverters 
  

{R1) 
® AC BUS SNSR 1 - OFF 
® cb AC CONTRAC1 

    

(R1) 
© AC BUS SNSR 2 - OFF 
® cb AC CONTR AC2 

      

{R1) 
© AC BUS SNSR 3 - OFF 
® cb AC CONTR AC3 

    

        

  

  

  

  

  

© LTG PNL NUMERIC - 
OFF 
  

  
(ABU) 
@ OS LTG INST - OFF       

  

  

BA,bB, SC PA,DB,OC DA,SB,SC 
(three) -cl (three) - cl (three) - cl 

@ INV/AC BUS 1 - OFF @ INV/AC BUS 2 - OFF @ INV/AC BUS 3 - OFF 
(tb - OFF) (tb - OFF) (tb - OFF) 

@ INV PWR 1 - OFF @ INV PWR 2 - OFF @ INV PWR 3 - OFF 

(tb - OFF) (tb - OFF) (tb - OFF) 
@ cb AC CONTRACI ®@ ch AC CONTR AC2 ® cb AC CONTR AC3 
DA,DB,OC - DA, DBC DA, OB, OC 
(three) - op (three) - op (three) - op 

@ y © y © 
5 | Isolate AC} | Isolate AC2 1 | Isgiate AC3 
(L4:Q) (L4:Q) (L4:Q) 
@ cbACI PALTG @ chAC2 PALTG PNLR @ cb AC3 ®CLTG PNL 

PNL UCTR - op OVHD - op OS-op 
@ cbAC1 SBLTG @ cb AC2 @B LTG PNL 

PNLLOVHD - op R-op (01) 
@ COAS - OFF 

(07) (O06) 
@/ TACAN 1 MODE - OFF @ LTG INST OVHD - OFF (O06) 

@® LTGINST LICTR - OFF 
(08) (O7) 
@ LTG PNL RINST - OFF e/TACAN 2 MODE - OFF (07) 

@/ TACAN 3 MODE - OFF 
  (A6U) 

@ OS LTG NUMERIC - 
OFF     (019) 

@ COAS PWR - OFF 
  

(A6U) 
@ OS LTG PNE - OFF 
    (R10) @ MS LTG PNL - OFF 
      

G) Other AC bus 
isolation steps per- 
formed in associated 
BUS LOSS SSR. 
AC bus isolation 
accomplished by 
switching to 
alternate AC equip- 
ment or powering 
off equipment. Only 
lighting circuit 
breakers opened to 
prevent powering 
lights inadvertantly 

    

EPS/SR/200 04/29/88 7-259 
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EPS SSR-200 (Cont) 

e 

  

3 | Connect ACI to 
AC3 

9 | Connect AC2 to 
AC3 or ACI 

10] Connect AC3 to 
ACI 

  

® Perform AC POWER 

TRANSFER CABLE 
INSTALLATION (iFM)     

®@ Perform AC POWER 

TRANSFER CABLE 
INSTALLATION (IFM)     

@ Perform AC POWER 

TRANSFER CABLE 
INSTALLATION (1FM}       

  

  

        

y 
Lia] MNA Shorted ? | ra MINB Shorted ? 

ves |NOo ves |No 

16 | 

y ¥ 
1 t Fuel Cell 1 14 | Repower Fue! Cell liste r Fyel Cell 
@ Perform FC 

POWERUP, EPS SSR-6       
© Perform FC 

POWERUP, EPS SSR-6     
e@ Perform FC 
POWERUP, EPS SSR-6       

      

EPS/SR/201 04/29/88 7-260 MAUV/ALUGEN 
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EPS SSR-200 (Cont) 

no 
| ©   

f 

AC1 LOAD REFERENCE TABLE 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                    

G) Total current 
for each phase of 
AC bus must not 
exceed 3 amps 
continuous. Table 

  

should be used to 16 | CONTINUOUS EQUIPMENT | AC1 CURRENT calculate total 
AC CURRENT AFTER CABLE phase current. 

After cable installation, the following (amps/phase) INSTALLED CONTINUOUS. b 
ipment will be powered CONTINOUSLY: EQUIPMENT will be 

equip P ®A | OB | &C powered contin- 
uously. INTERMIT- 

(R1) FUEL CELL 1 PUMPS G3) 81 81 -81 81 TENT EQUIPMENT 

Y y, will be enabled for | (L4:K) AC1 A H20 CNTLR 2 (S/C) 06 6 YYYKYA lintermittant 
Vy, operation. @B CAB AIR S/C 04 WY oa YY HA CONTINGENCY 

Z EQUIPMENT will be (L4:1)  BAVBAY 25/C 02 Ui 02 G available for 
contingency use @8 HYDQTY 1 02 Yj 02 Y ony 

GG MA73C:F) ®C OPS HYD ACTR INST 4 .06 ‘A 06 
( (4) LLL G) If MNA fost, FC 

(5) SUBTOTAL AMPS/PHASE | .87 | .89 | .87 pumps will not be 
restarted 

INTERMITTENT EQUIPMENT | AC1 CURRENT 

After cable AC CURRENT () includes 
installation, the following equipment will ({amps/phase) oa | o8 eC RUD/SPDBRK and 
be available for INTERMITTENT operation: ELVN SW VLV Xdcrs 

(L4:K) AC1 PA H20 CNTLR 2 (BYP VLV) (6 } 14 Y Yy G) AC Utility 

vy) Outlet (L4:P)  ®ARADCNTLR 1B (FREON () Uj Uf h sndieup to 6 
LOOP 1 CNTLRB RAD BYP amps for up to 5 
VLV MTR) @) 17 Yi Ye sec. AC current for 

9 vent door ops 
(L4:P) — BBRADCNTLR2B(FREON 6 ) Yy peaks at 

LOOP 2 CNTLR B RAD BYP approximately 4.5 
VLV MTR) (13) 17 amps/phase for 1 

4 sec for dual motor 
(MA73C:C) - operation, peaks 
AC13®@ FWD 1 for 6 sec for single 

- - motor operation. RH VENTS 1/2 MTR 1 OP -.28CL-.21 The cb should not 

-Y STAR TRKR DR SYS 1 OP'CL () 14 rp ready state 
amps/phase for 

L ADP DPY MTR 1 ( J 14 dual motor ops or 

less than 1 
ACI 3 Mi0 1 amp/phase for RH VENT 3MTR} OP -.59CL-.29 single motor 

operation on all 
5MTR1 OP -.S9CL-.29 associated vent 

doors 
6MTR1 OP-.S7CL-.27 © 

Normal PL RETENLAT MTR 1 -41 individual load 

-6 7- Operation should PORT RAD LAT 1-6, 7-12 not trip AC Utility 

MTRS 1 (2 ea) 26 Outlet cb if steady- 
state loads less than 

PORT RAD DPYSTO MTR 1 .26 3 amps/phase 

PLBD C/LLAT9-12 MTR 1 72 (3) 
if MNA DAT Is 

PORT, STBO FWD BLKHD not regained, these 
MTRS 1 87 mtrs (auto and man 

cntl) will not be 
STBD DOOR MTR 1 1.64 Operational 

PORT RMS MID RETNLAT MTR 1 .25 

(MA73C:D) 
AC1 3 MID 3 

PLBD LAT 1-4, 5-8 MTR 1 (2 ea) 72 

L AFT BLKHD MTR 1 .87 

LH VENTS 4/7 MTR 1 OP -.64 CL -.46 

(Cont) 

EPS/SR/202 12/15/88 7-261 MAL/ALL/GEN 4 
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EPS SSR-200 (Cont) 

AC1 LOAD REFERENCE TABLE (Cont) 

as 
* 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                  

G) Normal 

  

INTERMITTENT EQUIPMENT (Cont) . AC1 CURRENT individual load 
AC CURRENT AFTER CABLE operation should 
(amps/phase) INSTALLED not trip AC Utilit 

Outlet cb if steady- 
state loads less than 

PA | OB | OC 3 amps/phase 

(MA73C:D) (Cont) 
LH VENTS SMTR1 OP -.S9CL-.27 

6MTR1 OP -.S7CL-.27 

STBD RAT LAT 1-6, 7-12 
MTRS 1 (2 ea) .26 

STBD RAD DPY/STO MTR 1 .26 

PORT RMS AFT RETN LAT MTR 2 25 

AC1 3 AFT 1 

LH VENT 8/9 MTR 1 OP -.67CL- .39 

ET DOORS L DRIVE MTR 1 1.06 

LLAT MTR 1 1.28 

C/LLAT1MTR 1 41 

C/LLAT 2 MTR 1 41 

(MA73C:F) PA RMS PRIMARY .93 

(MA73C:H) FWD RCS VLV (3 ea) «) A2 

(MA73C:I)AFT POD VLV GP 1 ©) 
AFT RCS ISOL L MANF 2 FU VLV -42 

L MANF 2 OX VLV 42 

R MANF 2 FU VLV -42 

R MANF 2 OX VLV .42 

L TK 3/4/SA RU VLV 42 

LTK 3/4/SA OX VLV 42 

R TK 3/4/5A FU VLV .42 

R TK 3/4/54 OX VLV 42 

RCS XFEED R MANF 3/4/5 FU VLV -42 

R MANF 3/4/S OX VLV 42 

L MANF 3/4/S FU VLV 42 

L MANF 3/4/5 OX VLV -42 

LOMS XFEED 3/4/5 FU VLV 42 

3/4/5 OX VLV 42 

OMS ISOLLFU VLVA .42 

LOXVLVA .42 

RFUVLVA -42 

ROX VLVA 42 

CONTINGENCY EQUIPMENT AC1 CURRENT 
After cable AC CURRENT AFTER CABLE 

installation, the following AC1 continous (amps/phase) INSTALLED 
equipment will be powered off but 
available for CONTINGENCY use only. 
Minimize loading to prevent exceeding 3 BA | PB | PC 
amps/phase 

(L4:J) HUM SEPA 28 

Cont. 

EPS/SR/203 12/13/88 7-262 MAL/ALUGEN 4 
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EPS SSR-200 (Cont) 

AC1 LOAD REFERENCE TABLE Cont) 

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                    

G) Normal! 
individual load 
operation should 
not trip AC Utiiit 
Outlet cb if steady- 

  

state loads less than CONTINGENCY EQUIPMENT (Cont) ACCURRENT ACI CURRENT Sampuphase 

(amps/phase) INSTALLED G) - 
H20 LOOP 2 

PUMP GPC position 
PA {| $B | BC pwrd by AC1 

: @) (L4:1) IMU FANA 7 eset 
(L4:F) H2O0 LOOP PUMP 1A 1.01 y 

(L4:F) H20 LOOP PUMP 2 G7 } 1.03 
(L4:G) AV BAY 1 FANA 69 
(L4:H) AV BAY 3 FANB 7B 
(L4:M) FREON LOOP 1 PUMP A 1.68 
(L4:N) FREON LOOP 2 PUMP B 1.68 
(L4:L) AC1 A CABIN TEMP CNTLR 2 (EL) 04 WY Wy 
(L4:L) AC1 @A CABIN TEMP CNTLR 2 1S WZyjijW. 

(R2) AC1 A BLR HYD BYP VLV 1B (s ) 21 WHY 
@C BLR HYD BYP VLV 3A (6 } 21 IO. 
A BLR HYD BYP SENSOR 1B 07 WU) 
©C BLR HYD BYP SENSOR 3A 07 WW. 

(06) ACI A LTG PNLUCTR (s ) 2.85 MM 
©B LTG PNLUOVHD (s } 1.94 Uy} Uy 

(08) SALTGRINST 46 Yh 
©B LTG NUMERIC 16 WH} Vy 

(AGU) COS LTG INST 13 GFUfnyf 
(07) AC1®C TACAN 1 1.66 Wf} 

| (MA73C:£) WCS FAN SEP 1 50 

(F1) AC1 UTILITY POWER 
VACUUM CLEANER 1.44 
FOOD WARMER 2.00 Uy} 

TOTAL AMPS/PHASE 

EPS/SR/204 12/13/88 7-263 MAL/ALLUGEN 4 
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EPS SSR-200 (Cont) 

ET) 
[©   

‘ 

AC2 LOAD REFERENCE TABLE 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

          

@) Total current 
for each phase of 
AC bus must not 
exceed 3 amps 
continuous. Table 
should be used to 

        
  

17 | CONTINUOUS EQUIPMENT | AC2 CURRENT calculate total 

AC CURRENT AFTER CABLE phase current. 
After cable installation, the following AC2 (amps/phase) INSTALLED CONTINUOUS 
equipment will be powered CONTINOUSLY: EQUIPMENT will be 

PA | OB | OC powered contin- 
ously. INTERMIT- (R1) FUEL CELL 2 PUMPS @ ) 81 81} .81 | .81 TENT EQUIPMENT 
lb lable f (L4:L) AC2 @B AV BAY 3 S/C 02 Wf 02 Vf lintermittent 

operation. 
(L4:0) PBHYD QTY 2 02 WY 02 Ui CONTINGENCY 

7 Y, EQUIPMENT will be (L4:P)  BALG PROX SNSR 2 07 07 WY Up sector 
r ont (MA73C:F)@COPSINSTHYDACTR 0) 13 YW .13\ \ony 9 8° 

(1) SUBTOTAL AMPS/PHASE | .88 | .85 | .94 G) 
Normal 

INTERMITTENT EQUIPMENT | AC2 CURRENT individual load 

After cable AC CURRENT operation srould 
installation, the following equipment will (amps/phase) not trip ity 
be available for INTERMITTENT operation: OA | 8 eC Outlet cb if steady- 

state loads less than 
b> 3 amps/phase 

(L4:P) AC2 @B RAD CNTLR 1A (FREON ©) Y Y 

LOOP 1 CNTLR A RAD BYP G) 
If MNB lost, 

VLV MTR) (4) 17 YW FC2 pumps will not 

(L4:N)  BAFREON FLOW PROP 1 Uj be restarted 
(VLV) () 30 

(MA73C:C) G0) includes ELIVN 
AC? 3b EW PS2 and ME TVC SW D2 

VLV Xders 
LH VENTS 1/2 MTR 2 OP -.28CL-.15 

RH VENTS 1/2 MTR 2 OF -.28CL-.15 G)ac Utility : Outlet cb can 

LR ADP DPY MTR 2 (6) 14 handie up to6 
amps for up to 5 

-Y STR TRKR DR SYS 2 (6) sec. AC current for 

MTR CNTL 14 vent door ops 

- peaks at 
-Z STR TRKR DRSYS 1 (6) Se phace te °,| 

ase for 
MTR CNTL 14 sec for dual motor 

AC23@MID1 pperation. peaks : . ; or 6 sec for single 
LH VENTS MTR2 OP - .65 CL - .33 motor operation. 

AC23@MiD?2 The ob should not 
trip if steady-state 

: LH VENT 3 MTR2 OP -.65 CL - .33 loads less than 3 
amops/phase for 

PLBD PORT DOOR MTR 2 1.64 dual motor ops or 
less than 1 

STBD AFT BLKHD LAT ampiphase for 
MTR 2 87 single motor 

‘ operation on all 
associated vent 

C/L LATCH 13-16 MTR 2 72 doors 

KU BAND ANT DPLY MTR 2 82 

if MNB DA2 ts 
STBD RAD LAT 1-6 MTR 2 26 not regained, this 

mtr (auto cntl) will ~ 
PORT RMS DPLY MTR 2 29 not be operational 

PORT RMS FWD RETN LAT 

MTR 1 25 

AC2 3 @ AFT 2 

RH VENTS 8/9 MTR 2 OP -.73 CL-.35 

LH VENTS 8/99 MTR 2 OP -.67 CL -.38 

ET DOORS LLAT MTR 2 1.28 

C/L LAT 1 MTR 2 41 

(Cont) 

EPS/SR/205 12/15/88 7-264 MAUALL/GEN 4 

  

 



  

725 

EPS SSR-200 (Cont) 

AC2 LOAD REFERENCE TABLE (Cont) 
« 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                  

G) Normal 

  

INTERMITTENT EQUIPMENT (Cont) * AC2 CURRENT individual load 
. AC CURRENT AFTER CABLE operation should 

(amps/phase) INSTALLED not trip AC Utilit 
Outlet cb if steady- 
state loads less than 

BA | OB | OC 3 amps/phase 

{MA73C:C) (Cont) 

AC2 @ AFT 2 1.06 
ET DOORS R DRIVE MTR 2 

RLAT MTR 2 1.28 

AC2 3 MID 3 OP -.28CL- 
RH VENTS 4/7 MTR 2 

OP -.69CL-.29 

PL RET LAT MTR 2 41 

AC23@ MID 4 OP -.60 CL -.43 
LH VENTS 4/7 MTR 2 

RH VENT 6 MTR 2 OP -.59CL-.29 

PLBD STBD DOOR MTR 2 1.64 

PORT FWD BLKHD LAT 87 
MTR 2 

STBD FWD BLKHD LAT 87 
MTR 2 

PORT RAD LAT 1-6 MTR 2 26 

DPLY MTR 2 .26 

PORT RMS MiD RETN LAT MTR 2 .25 

(MA73C:F) PAYLOAD 
YY, % 

AC2 A RMS BACKUP 07 Y/Y 
LEFT SEAT @) 99 

y Y AC2 A PORT RMS SHLD BRACE ACTR 25 MY 
(MA73C:G) OMS KIT VLV 

(MA73C:H) FWD RCS VLV (3 ea) @) 42 

(MA73C:l) AFT POD VLV GP 2 @) 
AFT RCS ISOL L MANE 1 FU VL 42 

L MANF 1 OX VLV 42 

R MANF 1 FU VLV 42 

R MANF 1 FU VLV 42 

L TK 3/4/5B FU VLV 42 

L TK 3/5/5B OX VLV 42 

R TK 3/4/5B FU VLV 42 

R TK 3/4/5B OX VLV .42 

OMS XFEED LFUVLVB 42 

LOX VLVB 42 

RFUVLV8 42 

ROX VLVB 42 

(Cont) 

EPS/SR/206 12/15/88 7-265 MAL/ALL/GEN 4 
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EPS SSR-200 (Cont) 

AC2 LOAD REFERENCE TABLE 

. G) Normal —™ 
individual load 

CONTINGENCY EQUIPMENT | AC2 CURRENT operation should 
After cable AC CURRENT AFTER CABLE not trip AC Utilit 

installation, the following AC2 continuous (amps/phase) INSTALLED Outlet cb if steady- 
equipment will be powered off but state loads less than 
available for CONTINGENCY use only. eal op | ac 3 amps/phase 
Minimize loading to prevent exceeding 3 
amps/phase. cb opened to 

prevent powering 
(L4:F) H20 LOOP PUMP 1B 1.02 lights inadvertantly 

(L4:G) AV BAY 1 FAN B -69 o™ 

(L4:H) AV BAY 2 FANA 70 

{L4:1) IMU FAN B 18 

(L4:J) HUM SEPB .28 

(L4:K) CABIN FAN B 1.67 

(L4:M) FREON LOOP 1 PUMP 8 1.68 
v/ 

(L4:L) ACZ A CABIN TEMP CNTLR 1 (EL) .04 WM 
x 

(L4:L) AC2 BA CABIN TEMP CNTLR 1 15 GY WY}. 
Y 

(R2) AC2 PABLRHYD BYPASS VLV 1A 6 ) 122 Uj; 

AC2 @C BLR HYD BYPASS VLV 28 (6 ) 21 WM. 

AC2 PA BLR HYD CNTL SENSOR 1A -07 Uy My) 

AC2 ®C BLRHYD CNTL SENSOR 28 .06 GY, WY} 

(06) AC2 SB LTGINSTOVHD .26 Ui} WY 

(A6U) AC2 ©B OS LTG NUMERIC .20 VY Wy 
y 

(07) AC2 @C TACAN 2 1.66 WM) om™ 
g 

(08) AC2 @ALTG PNLROVHD (s ) 1.34 WAU 
VY, % AC2 ®BLTG PNLR ( ) 1.56 GY, WY) 
Y 

(L4:N) AC2 ©B FREON SIG CONDR 05 Uy} GY 

(MA73C:€) WCS FAN SEP 2 -50 . 

TOTAL AMPS/PHASE 

oo™ 

EPS/SR/207 11/10/88 7-266 MAL/ALU/GEN 4 

 



727 

  

EPS SSR-200 (Cont) 

[5] 

@   

AC3 LOAD REFERENCE TABLE 

  

  

  

  

  

  

  

  

  

  

18 | CONTINUOUS EQUIPMENT AC3 CURRENT 
AC CURRENT AFTER CABLE 

After cable installation, the following AC3 (amps/phase) INSTALLED 

equipment will be powered CONTINOUSLY: oa | 68 &C 

(R1) FUEL CELL 3 PUMPS 81 31 | 81 | 81 
z (L4:3) AC3 BA HUM SEP SIC 02 2 UK 

Y AC3 @B IMU FAN S/C 02 Uy, 2 Uy 
(L4:L) AC3 BA H20 CNTLR 1 (S/C) 06 6 VV UW) 

AC3 8 AV BAY 1 S/C 02 YA 02 UY 

(L4:0)AC3 ®B HYD QTY 3 02 Vf, 02 Fy 
Y (L4:P) AC3 BA LG PROX SNSR 1 07 1 VV 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

          

@) Total current 
for each phase of 
AC bus must not 
exceed 3 amps 
continuous. Table 
should be used to 
calculate total 
phase current. 
CONTINUOUS 
EQUIPMENT will be 

powered contin- 
uously. INTERMIT- 
TENT EQUIPMENT 

will be enabled for 
intermittent 
operation. 
CONTINGENCY 
EQUIPMENT will be 
avattable for 
contingency use 
only 

G) Normal 

individual load 
operation should 

          

(2) SUBTOTAL AMPS/PHASE | .96 87.) .81 not trip AC Utility 
Outlet cb if steady- 

INTERMITTENT EQUIPMENT | AC3 CURRENT state loads !ess than 

After cable AC CURRENT 3 amps/phase 
installation, the following AC3 equipment (amps/phase) 
will be available for INTERMITTENT PA} OB | BC (2) ac Utility 
operation: Outlet cb can 

- handite up to6 
(L4:L) AC3 BA H20 CNTLR 1 (BYP VLV) (6) 14 UY Wy} amps for up to 5 

7) , sec. AC current for 
(L4:N) AC3 BA FREON FLOW PROP 2 YY, yy vent door ops 

(VLV) G) 30 YY) Uy peaks at 
Y 7 approximately 4.2 

(L4:P) AC3 @B RAD CNTLR 2A (FREON Y Wy amps/phase for 1 
LOOP 2 CNTLR A RAD BYP Y nano 
VLV MTR) G) A7 )p; “4 | for 6 sec for single 

(MA73C:C) AC3 ©3 FWD 3 The co sheuid nat 
FWD RCS ISOL TK 1/2 FU VLV (6) A2 trip if steady-state 

loads less than 3 
TK 1/2 OX VLV (6) 42 amps/phase for 

dua! motor ops or 
MANF 3 FU VLV 6 ) 42 less than 1.3 

amp/phase for 
OX VLV () 42 single motor 

operation on all 
4FUVLV ©) 42 associated vent 

doors 
OX VLV @) .42 

LH VENTS 1/2 MTR 1 OP -.29CL-.21 

RADP MTR 1, 18 14 

-Z STAR TRKR SYS 2 MTR cnTR6 ) 14 

AC3 63 MID 2 

LH VENT 3MITR1 OP -.S9CL-.29 

LH VENT 6 MTR 2 OP -.S9CL-.29 

RH VENT 4/7 MTR 1 OP -.73 CL-.27 

PLBD PORT AFT BLKHD LAT 

MTR2 .87 

CA. 1-4 LAT MTR2 72 

CAL 5-8 LAT MTR 2 72 

KU BAND ANT DPLY MTR 1 82 

STBD RAD DPYSTD MTR 2 26 

LAT 7-12 MTR2 .26 

(Cont) 

EPS/SR/208 11/10/88 7-267 MAL/ALL/GEN 4 
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EPS SSR-200 (Cont) 

‘ 

AC3 LOAD REFERENCE TABLE (Cont) 

  

INTERMITTENT EQUIPMENT (Cont) AC3 CURRENT 

AC CURRENT AFTER CABLE 

(amps/phase) INSTALLED 
  

PA] $B | &C 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

(MA73C:C) 
AC3 63 MID 2 

PORT RMS AFT SYS RETN LCH 
MIR 1 125 

(MA73C:D) 
AC3 3@ AFT 3 

RH VENTS 8/9 MTR 1 OP -.68CL-.34 

ET DOORS t DRIVE MTR 2 1.06 

C/LLAT 2 MTR 2 A 

R DRIVE MTR 1 1.06 

RLAT MTR 1 1.28 

AC3 3@ MID 4 
RH VENT 3 MTR2 OP -.65CL-.32 

5 MTR2 OP -.65CL-.32 

PLBD PORT DOORMIR 1 1.64 

STBD AFT BLKHD LAT MTR 1 87 

C/L 9-12 LAT MTR 2 72 

C/L 13-16 LATMTR1 72 

KU BAND ANT DPY MTR 1 82 

PORT RAD DPY MTR 2 26 

7-12 LAT MTR 2 26 

PORT RMS DPY MTR | 29 

FWD RETN LAT MTR2 25 
  

(MA73C:£) PAYLOAD 
  

  

  

  

  

  

  

  

  

  

  

  

  

                  

G) Normal 

individual toad 
Operation should 
not trip AC Utility 
Outlet cb if steady- 
state loads less than 
3 amps/phase 

    

(MA73C:G) GALLEY FAN 37 

RIGHT SEAT (6) 99 

(MA73C:H) FWD RCS VLV (3 ea) @) 42 

(MA73C:1) AFT POD VLV GP 3 @) 
AFT RCS ISOLL TK 1/2 FU VLV 42 

LTK 1/2 OX VLV 42 

RTK 1/2 FU VLV 42 

RTK 1/2 OX VLV 42 

LMANF 3 FU VLV A2 
L MANF 3 OX VLV 42 
R MANF 3 FU VLV 42 
R MANF 3 OX VLV 42 
L MANE 4 FU VLV 42 

L MANF 4 OX VLV 42 

(Cont) 

EPS/SR/209 12/15/88 7-268 MAL/ALL/GEN 4 
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EPS SSR-200 (Cont) 

AC3 LOAD REFERENCE TABLE (Cont) 

  

  

  

  

  

  

  

  

  

  

  

  

  

        

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

                  

G) Normal 
individual load 
operation should 

  

AC3 CURRENT not trip AC Utilit INTERMITTANT EQUIPMENT (Cont) AC CURRENT AFTER CABLE Outlet cb if steady- 
(amps/phase) INSTALLED state loads less than 

3 amps/phase. 

oA] os | oc 
cb opened to 

prevent powering 

(MA73C:1) ©) any aver 
AFT POD VLV GP 3 (Cont) , 

R MANF 4 FU VLV A2 
2 P2 R MANF 4 OX VLV A2 SUMP MAN ON 

pwrd by AC3 AFTRCS XFEED LL MANF 1/2 FUVLV A2 

L MANF 1/2 OX VLV A2 

R MANF 1/2 FU VLV 42 

R MANF 1/2 OX VLV 42 

OMS XFEED RFU VLVA A2 

ROX VLVA a2 

OMSISOL LFUVLVB 42 

LOX VLVB A2 

RFU VLVB 2 

ROX VLVB 42 

CONTINGENCY EQUIPMENT | 
After cable 

installation, the following AC3 continuous 
equipment will be switched off but 
available for CONTINGENCY use only. 

Minimize loading to prevent exceeding 3 
amps/phase 

(L4:F) H20 LOOP PUMP 2 (19) 1.03 

(L4:G) AV BAY 3 FANA 75 

(L4:H) AV BAY 2 FANB 75 

(L4:1) IMU FANC 18 

(L4:K) CABIN FAN A 1.66 

(L4:M) FREON LOOP 2 PUMP A 1.68 
YY, (RI) __ AC3@ABLRHYDBYPVLV2A (6 } 21 WIKI. 

VY 

AC3 ®C BLR HYD BYP VLV 38 (6 } 21 yy} 
y 7 AC3 BA BLR HYD BYP SENSOR 2A 07 Wy 

Y/ Y AC3 ®C BLR HYD BYP SENSOR 38 07 LY, 
(06) AC3 BB LTGINSTLICTR 53 Uy} HH, 

7 (07) AC3. ®C TACAN3 1.66 YjWYy 
(L4:N) C3 B FREON SIG CONDR 05 Vi} Wy) 

Y iY (019/01) AC3 @A LIGHTING COAS rT | UM 
(R10) AC3 BMS LTG PNL .28 Ui Wi} 

Vy, % 

AC3 ®C LIGHTING PANELOS (8 } 2.66 YYW} 
(A15)  AC3 UTILITY POWER 

VACUUM CLEANER 1.44 
% 

FOOD WARMER 2.00 Wy 

TOTAL AMPS/PHASE 

EPS/SR/210 = 11/10/88 7-269 MAL/ALL/GEN 4 
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IMU | 
8.la RM DLMA IMU....... eee cca e were snc esccen cscs sceseeeans 8-4 
B.lb 'RM FAIL IMU... cc cece cece cc ee cece ee ceecescecsceses 8-5 
8.lc ‘IMU. BITE/T 1(2, 3) licusscceeccccccrence ce ceee eee e eee 8-5 

8.2 CNTLR 
8.2a ‘RHC L(R,A)'...... emcee cer ec ence cece cscs ecceeaseenes 8-6 
B8.2b 'SBIC/THC L(R,A)! ... ccc ewes ence cccvccccsccees seccesees 8-9 

8.3 STAR _TRKR 
8.3a STAR TRKR BITE... ccc cece ccc cence cccece cece ec eee soeee 8-12 
8.3b -Y(-Z) TRACKER FAILS. TO. ACQUIRE STAR... eee ecee ooeee 8-14 

8.4 COAS 
8.4a COAS FAIL.......... cee eee cece eeee cece c cece ec eccecene -- 8-16 

8.5 ADI 
8.5a OFF FLAG, ALL RATE POINTERS & ERROR NEEDLES 

OUT-OF-VIEW, VALID IMU DATA....... occ c cece ceee cooeee 8-18 
8.5b OFF FLAG, VALID IMU DATA........ se eccccccccccccccenees 8-18 
8.5c RATE POINTER OR ERROR NEEDLE OUT-OF-VIEW, 

VALID IMU DATA.......... eee ec cercecccecesenccscces --. 8-19 

GNC _FRP 
GNC FRP-1 IMU REFERENCE RECOVERY AFTER GNC GPCs IPL'D...... 8-20 

FRP-2_ RECOVERY... ccc wer cc ccc nccncssccces 8-21 
FRP-3 IMU RECOVERY WITH AT LEAST ONE IMU AS 

_ GOOD REFERENCE... . ccc cece ence neces ccccccccees - 8-22 

GNC SSR 
SSR-1 ACTIVATE IMU(s).......... cece cece ccc c cence nenee 8-24 
SSR-2 MATRIX (STAR) ALIGN USING COAS STAR DATA......... 8-24 
SSR-3 ALIGN USING STR TRKR STAR DATA...........- 8-26 
SSR-4 GPC READ/WRITE FOR MASKING IMU BITE.............. 8-27 
SSR-5 IMU CALIBRATION TERMS......... 8-29 
SSR-6 BFS GPC READ/WRITE TO SUBSTITUTE FOURTH RGA, AA, 

OR POSITION FEEDBACK......... cece cece ec cc ences 8-32 
SSR-7 GRAVITY GRADIENT FREE DRIFT, OPS Zo cccccsecccee -- 8-33 
SSR-8 POSITION OMS THROUGH CG.... 0. eeeee ees e eee es ene -- 8-35 

The following Fault Msgs have no corresponding MAL procedures in this 
book: 

AERO DRIVE NAV EDIT ROLL REF 
a BIAS SW NAV EDIT ALT (TAC) SELL AUTO 
BDY FLP CYCL (FAIL, HOLD) OTT ST IN SENSE SW 
BDY FLP SW L(R) PNL TRIM L(R) SPD BRK 
DISPLAY SW A(L,R) PROBES 
FCS CH 1(2,3,4) RM DLMA ADTA 
FCS SAT POS(MOM) 
G51 RL MODE SW 
HIGH G 

(MLS, TAC, PRL ,WOW) 
RM FAIL XFER 
(ACC ,ADTA,MLS,RGA, TAC) 

L(R) OMS GMBL(VLV) 

730 
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8.1 

731 

  

  

  

      
  

  

  

GNC 8.1a RM DLMAIMU 

te @ 
[1] 

RM DLMAIMU J GNC 21 IMU 

ALIGN             
@ Push SPEC key 

to freeze data 

on CRT 

[12] 

    
24 Reselect 

highest number 
IMU and deselect 
other IMU of the 
two in DLMA 
  

  

YES 3} mut (2,3) 
  ACC (X, Y, Z) 

delta between 
IMUs > .03 ? 

y       
NO 

    a0) 
(C3) 
e/DAP: AUTO 
  

Possible to select 
AUTO DAP ? 

WITH LARGEST 
ACC (X,Y, Z) 
FAILED 
  

  y @) 

  

GNC 21 IMU 
ALIGN       

® Reselect: DES - 

ITEM 7(8, 9) 

EXEC (no *} 
@ Deselect: DES - 

ITEM 7(8, 9) 

EXEC (*) 
  

  

| a | Deselect 

      

  

  

      
        

NO 

q 
  

8 j IMU ATTI- 
TUDE DATA BAD 
  

  Vv 

@ Maneuver to 
currently avail- 
able IMU Star 
Pair attitude, 
STAR PAIRS 
PAD/CUE CARD 
(ORB OPS, FLT 

failed {MU 1 

(CRT) 6 | 
@ DES -ITEM 

7 (8, 9) EXEC (*) GNC 22$ TRK/ 
COAS CNTL 

7 | eS TABLE 
      Stars acquired ? 
  

  

4X0 YES 

GNC 
FRP-2 IMU | 12 | 
REFERENCE 
RECOVERY     

  

9 | Deselect 
highest number 
IMU of two in 
OLMA 
  

(CRT) 
@ DES -ITEM 

7 (8,9) EXEC (*) 
  

(C3) 
@ DAP: AUTO 
@ Maneuver to 

currently avail- 
able IMU Star 
Pair attitude, 
STAR PAIRS 
PAD/CUE CARD 
(ORB OPS, FLT 

SUPPL, GNC) 

10} 
¥ 

(06) 
e/STAR TRKR 

PWR (two) - 
ON 

GNC 22S TRK/ 
COAS CNTL 

  

      

e/STAR TRK - 
(TEM 3,4         

  

SUPPL, GNC) 

12 | 
(06) 
e/STAR TRKR 

PWR (two) - 
ON 

GNC 22S TRK 
COAS CNTL 

@/STAR TRK - 
ITEM 3,4 
EXEC (*) 

e/S TABLE 

  

      

      Stars acquired ? 
    YES 

EXEC (*) 

uu]   
  

GNC 21 IMU 
ALIGN 

@ Record AANG 
      

      

SSI 2 | 

Select both IMUs 
for ALIGN 

@ IMU ALIGN 
ITEM 10, (11,12) 

EXEC (*) 
@ STAR ALIGN - 

ITEM 13 

EXEC (*) 
@ EXEC -ITEM 16 

EXEC (*) 

@ Record EXEC 
MET       

  @ 
  

q 

13 | Select IMU 
with smallest A 

angles 
@ DES - ITEM 7 (8, 

9) EXEC (no *) 
  

Deselect IMU with 
largest A ANG 
(failed IMU) 
@ DES -ITEM 7 (8, 

9) EXEC (*)         

G) ACC(X,Y,2)_ 
value of .03 equiva- 
lent to 938 ug (RM 
threshold 951 ug) 

@) YMCC for | 
recovery of failed 
IMU 

G) Attitude 
threshold incr WRT 
time from last align- 
ment. if attitude 
error exceeds 1 deg 
(IMU ATT OG = 0) 
Orbital Dap 
downmodes to 
MAN/PULSE 

  

GNC8.1/001 12/30/88 MAL/ALU/GEN 5 
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GNC 8.1b RM FAIL IMU 

  

      
  

  

  

    
  

      

  

    

          

      

  

  
  

      

    

  

  

      

SM 
ALERT . 

1 
RM FAIL IMU 

GNC 21 IMU 
ALIGN 

@ Push SPEC key 

to freeze data 

on CRT GG) 
ACC(X,Y.Z)delta [YESH 2 | imu ACCEL- 
between failed EROMETER FAIL- 
IMU and other URE 
IMUs > .03 ? 

NO 

3 IMU ATTI- 

TUDE FAILURE 
(GYRO OR 
RESOLVER) 

8.ic IMU BITE/T 1 (2,3) 

SM : 
ALERT 

@) 
1 

IMU BITE/T 

1 (2,3) GNC 21 IMU 
ALIGN       

  

TEMP ‘HI or ‘LO’? {YES 
(a) 

2] possiee 
        

  NO 
IMU HTR FAILURE 

    

vy () 
3] POSSIBLE 
IMU PERFORM- 
ANCE PROBLEM 

    

      

    

G) IMU still good 
attitude source if 
needed 

@) MCC for 
possible recovery of 
IMU. BFS does not 
recognize PASS RM 
failures. If IMU still 
failed on entering 
OPS 3, deselect IMU 
in BFS (SPEC 51) 

G) If BITE fail 
occurs only on 
remaining IMU in 
OPS 2 or 8, RM 
declares IMU failed 
and DAP will down- 
mode to MAN/ 
PULSE 

G) YMCC for 
validation or 
possible BITE 
masking 

    
GNC/8.1/003 04/29/88 
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GNC 

First Fail 

8.2a RHC L(R,A) 

  

  
SM 

ALERT     

  

»|_1 | Current 
OPS ? 

  

  

  

  
RHC (R.A) 

@ G8 — 
  

[2] 
GNC 43 
CONTROLLERS 

  

    
        

  

If: 

C
N
T
L
R
 

L(R,A) RHC 
fails tracking 
test limits 

RM TRACKING 
TEST. LIMITS: 
29% Roll 
22% Pitch 
20% Yaw 

Second Fail 
  

     
AEE 

  

  

@ 2 
(F7) 

  

    

  

  

(F7) i 

  

  
  

3 | 
GNC 25 RM 
ORBIT 

  

    
      
    
  

    q 
4 | First Fail ? 

YES 

  

Ts | withrHcin |YES 
detent, does Xder > 
data with ’+’ 
exceed Tracking 
Test Limits in 

  

  
RHC L(R,A) 

Pitch(Roll, Yaw) ?     

    
L(R,A) RHC 

PITCH(ROLL, YAW) 
XDCR 1(2,3) 
FAILED OR MOM 
ANALOG INPUT 
PARAM LOSS 

    
  
Hp re 

  

\f 

(O14:€) 

(two) - cl 
(015:€) 

(two) - cl 
(016:£) 

(two) - cl 

733   
L(R,A) RHC 

fails tracking 
test limits for 
two channels 
avaiable 

cb MNA DDU 

cb MNB ODU 

cb MNC DOU 

Nominal Config: 

  

  
  
CAUTION 7 

  enna 

Deselect to avoid 
firing jets 

L 
oj Deselect 
non-failed Xders 

on affected RHC 

  

  

  

@ ‘TEM Xx EXEC 
@ ITEM XX EXEC       

YE wa
 

  

72] To identify 
failed RHC Xder, 
compare control- 

ler outputs with 
RHC controller in 

detent and at full 
deflection in ail 

8 | L(R,A) RHC 
TRANSIENT 
FAILURE 
  

: 
  

  

axes 

11j Data 
difference exceed 
Tracking Test 
Limits in Pitch 
(Roll, Yaw) ? 

  

10 | Reselect all 

Xdcrs on affected 
RHC 
  

@ ITEM XX EXEC 
@ ITEM XX EXEC 
@ ITEM XxX EXEC     
        

  

L124 AllP.R.Y NO 13.] L(R.A) RH 

aa 
  

XDCR 1(2,3) read 

zero on the failed 
channel ?     
  

YES 

r_ ©   

PITCH(ROLL, YAW) 
XOCR 1(2,3) 
FAILED OR MOM 
ANALOG INPUT 
PARAM LOSS 

  

L yl ia] Reselect all 
non-failed Xdcrs 
on affected RHC 
  

@ ITEM XX EXEC 
@ ITEM XxX EXEC 

  

5 

  

  

15 | UR,A) DOU 16 Reselect all 
  

PWR SUPPLY A 
(B.C) FAILURE. 
AC PWRLOST         "| non-failed Xders 

on affected RHC 
  

@ ITEM XX EXEC 
@ ITEM XX EXEC     
  

|p| 17 in OPS 8, 
deselect failed 
Xders on SBTC 

and RPTA 
  

@ ITEM XX EXEC 
@ ITEM XX EXEC     
  

a 

@ Not available 
5 in BF 

G) First Fai 

indications are 
shown in the left 
column of this page 

G) RM Tracking 
Test Limits are 
shown in the left 
column of this 
page. Bad channel 
must disagree with 
good channel(s) by 
RM limit to declare 
dilemma (fatiure) 

MDM port 
moding (OPS 2,3,8 
only) may regain 
parameters. /MCC 
before moding 

Gs) Next fatlure in 
any axis of same 
RHC will cause a 
dilemma and zero 
output of RHC 

G) IF ODU's AC 
pwr fails, corre- 
sponding channel 
on SBTC and RPTA 
lost at this flight 
station 

    
  

GNC/8 2/001 03/30/88 8-6 MAUALLU/GEN 

 



  

GNC 

Le] 
  

8.2a 

O® 
  

q 

| 18.] With RHC in 
detent, does Xder 
data difference 
exceed Tracking 
Test Limits in 
Pitch (Roll, Yaw) ? 

<
 

ws
 

(Cont) 

19 | L(R,A) RHC 
  

  

NO 

    

      

For dilemma case, 

deselect non-zero 

rp CAUTION = 

be 

  

20 | Deselect 
  

PITCH(ROLL, YAW) 
XDCR 1(2,3) 
FAILED OR MDM 
ANALOG INPUT 
PARAM LOSS 
  

  

213 Deselect 
Xders in dilemma 
  

  

Xder first @ ITEM XX EXEC     @ ITEM XX EXEC 
  

  

| 22 | To identify 
failed RHC Xder, 
compare control- 

ler outputs with 

RHC controller in 

detent and at full 
deflection tn all 
axes 

    

  

    
23} Datadiffer- + 
ence exceeds 

failed XDCR 1(2,3) 
  

  @ ITEM XX EXEC     

  

              

  
  

  

27. L(R,A) RHC 
  

XDCR 1(2,3) read 

zero on failed 
channe! ?       

YES 

y ©   

” | PITCH(ROLL, YAW) 

Tracking Test NOE 24 | L(R,A) RHC Lp 25 Reselect non- 
Limit in Pitch " § TRANSIENT tailed Xders on 
(Roll, Yaw) ? FAILURE affected RHC 

YES @ (TEM XX EXEC 
@ ITEM XX EXEC 

@) 
126] atip.ry NO 28 | Reselect   

XDCR 1(2,3) 
FAILED OR MDM 
ANALOG INPUT 
PARAM LOSS       

non-failed Xdcr 

on affected RHC 
  

    @ ITEM XX EXEC     

  ae 

29} L(R,A) DDU 
PWR SUPPLY A 
(B,C) FAILURE. AC 
PWR LOST   

30 | Reselect ~ 31| inopss, 
  

non-failed Xder 

on affected RHC 
        @ ITEM XX EXEC       

deselect failed 

XDCRs on SBTC 
and RPTA 
    @ ITEM XX EXEC 

@ ITEM XX EXEC     

  v 
; N 
Nepeeremeeeesty 

With FLT CNTLR 
PWR ON, the next 
failure on the 
affected RHC will 
Issue Commands 
to the flight 
control system 
with no 
annunciated 

  

  

warning 

+) 
  

329 Turn off 
  

  CNTLR PWR 
    F7(F8, AGU) 

© FLTCNTLR 
PWR - OFF       

() MDM port 
moding (OPS 2,3,8 
only) may regain 
parameters. YMCC 
efore mading 

@) If ODU's AC 
pwr. fails, corre- 
sponding channel 
on S8TC and RPTA 
lost at this flight 
station 

G) RM Tracking 
Test Limits are 
shown in the left 
column of previous 
page 

Software wiil 
not honor outputs 
from RHC when 
dilemma inan axis 
is detected 

G) Full scale 
deflection is >92% 
for P,Rand >88% 
forY 

Go) With FLT 
CNTLR PWR turned 
OFF, RHC, SBTC, 
RPTA, THC, RHC 
TRIM functions lost 
at this flight station 

  

GNC/8 2'002 03/30/88 8-7 MAL/ALL/GEN 
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GNC 

Ta] 
    ‘ . 

33 | XDCR failure 

8.2a (Cont) 

  

34 | Replace L(R} 
  

  

  

      

    

  

        

  

      

    

      

    

  

  

      

  

    

    

      

  

      

  

      

      

    

        

      

@) TAKEOVER pb 
depressed so that 
MCC can determine 
whether pwr supply 

      

(must be deter- RHC with AFT A(B.C) is outputtin 
mined by MCC) RHC at voltage putting 
Lor ADDU pwr > 8.2b[ 4 | © Go to RHC @ 
supply fature CHANGEOUT tfR DOU’'s 

(IFM) OC pwr fails, 
R OOU pwr supply corresponding 
failure channels on SBTC, 

RPTA, THC, RHC, and 
RHC TRIM are lost at 
this flight station. 
BFS engage 

35 } capability also lost 
on R RHC In OPS 2 y 

In OPS 8 and , (3) This action will 
failure in DOU (F8) allow crew to 
pwr supply C e/RFLTCNTLR determine whether 

PWR-ON pwr supply A(B) 1s 
In OPS 8 and outputting DC 
failure in DDU voltage 
pwr supply A(B) 

AC pwr 
affects only those 

G)G2) controllers that use 
5 transducers (RHC, 

8 | SBTC, RPTA). DC 
iz) q pwr affects cntirs 

h A | e/R FLT CNTLR ® Depress R SBTC THe RNC TR es 
PWR -ON TAKEOVER pb BFS ENGAGE 

for 5 sec 
Q @ Record MET: 

F8) © Deflect R RHC ( 
: @ RFLTCNTLR 

TRIM sw in either PWR - OFF 
axis 

GNC 43 
CONTROLLERS 

ls output (14) 
generated (U,D, {ves . 
L. or R) for failed [pp 40.) AC ONLY 
A(B) pwr supply ? FAILURE IN R DOU 

PWR SUPPLY A(B). 

NO DC PWR STILL 
G2) GOOD 
nna 

41_}RODU PWR 
SUPPLY A(B) 

FAILED. DC PWR 
LOST 

5 

42 | Deselect ps 43 | 
affected channel (F8) 

for SBTC, RPTA, @ FLTCNTLR 
RHC, and RHC PWR - OFF 
TRIM 

@ ITEM XX EXEC 

@ ITEM XX EXEC 

@ ITEM XX EXEC 

@ ITEM XX EXEC 

GNC/8.2/003 04/29/88 8-8 MAL/ALUGEN 

 



  

  

      
  

  

  

  

  

    

    
  

            

        
  

        
  

    

      

  

  

  

        

  

        

  

        
  

    

        
  

  

    
  

  

      

                

GNC 8.2b SBTC/THC L(R,A) 

G) Prevents firing SM . 
jets ALERT 

. 2 | GQ) AC pwr affects 1 | current OPS: only those 
> 

controllers that use SBTC/THC L(R,A) G8 > Tencaa transducers (RHC, 
CONTROLLERS SBTC, RPTA). DC 

G2 pwr affects cntirs 
that use AC pwr 

if: 
plus THC, RHC 

L(A) THC X(Y,Z) 8.2 TRIM, and BFS 1(2,3) contact nea ENGAGE 
failure (y.2) | 

L(A) THC X(Y,Z G) 
1(2,3) contact Fil x G) If DOU’s DC disagree 4 i} Config DAP i > pwr fails, corre- GNC 25 RM for VERNIER CNTL sponding channel ORBIT 

on SBTC, RPTA, 
Sore ®) THC, RHC, and RHC inal fia: ey DAP: AB TRIM lost at this 

Nomina Config /AUTO/VERN flight station. If L (O14:€) 
DOU, then BFS b MNA DDU “(ewo) vel 
engage capability is (015°£) 
lost on LRHC 

cb MNB ODU 
L-d 

R-op F7(A6U) 
{(016:€) @/ L(A) FLT CNTLR cb MNC DOU > R-op WR -ON 
AFT -cl @ Move THC L(A) 

tn all AXES (+ 
and -) direction 

6 Any NO} 7] if initially 8} ACONLY 
miscompares ? troubleshooting [PP EaiLuRE IN L(A) 

RHC DDU PWR SUPPLY 
YES A(B,C). DC PWR 

If initially STILL GOOD 
troubleshooting 
THC -———7, 

9 } L(A) THC 
TRANSIENT 

FAILURE 

' @) 
110} Doesdata YESH 11] t(a) Dou v 
miscompare in PT we SUPPLY 12 | Reselect 
all AXES on A(8,C) FAILURE. failed THC 
channel ? DC PWR LOST channel 

NO [eo ITEM xx Exec 
@ ITEM XX EXEC 

Vv 

113] Check failed 
RHC,THC channels L_ 14] In OPS 8, 
deselected deselect failed 

channels on SBTC, 
@ ITEM XX EXEC RPTA, and RHC 
@ ITEM XX EXEC TRIM 

@ ITEM XX EXEC 

@ ITEM XX EXEC 
@ ITEM XX EXEC 
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GNC 8. 2b (Cont) 

  

15| istherea 

dilemma in TX 
(TY,TZ) axis ?       

YES 

©   

NOT 16] L(A) THC TX 
(TY,TZ) CONTACT 
FAILED OR MDM 
PARAM LOSS       

  
  

18 } Deselect 
  Liz} L(A) THC TX 

(TY,1Z) SECOND 
CONTACT IN AN 
AXIS FAILED OR 
MDM PARAM 
LOSS       

  

current + (-) 

fatled contact 

@ ITEM XX EXEC 
  

      

v     ~ _ 

4 WARNING 
  

        

        

    
    
    
    

    
        

  

  

With FLT CNTLR 

PWR ON and 

norm RCS 

selected, next 
failure on the 
affected THC may 
issue cmds to the 
flight control 
system with no 

annunciated 
warning 

          

    
wo] 
F7(A6U) 

@ FLT CNTLR 

PWR - OFF       

  

G) Subsequent 
failures will not be 
annunciated from 
this axis 
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GNC 8.3a STAR TRKR BITE 

»|1 | Obtain memory addresses of affected 
Star jracker PT STAR TRKR HDW words from (REF DATA, 

FLT SUPPL, MAL ADD; GNC) 

if TRKR Address 

HDWWD 1 (1) 

GNC 22S TRK/- 2 HDW WD 2 (2) 
COAS CNTL 

HOW WD 1 (3) 
-Y 

STAR TRER BITE HDW WD 2 (4) 
pwr supply out- 
of-tolerance, 
input data 
word failure, 
or loss of 
pressurization 
(P < 14.7 psia) 

  

  

  

  

            

    
2 } GPC memory readout of failed STAR 
TRKR HOW words 1 and 2 
  

GNC 0 GPC MEMORY 

@/ DATA - ITEM 20 (*) 
@/ HEX - ITEM 27 (*) 
@® ADDIDITEM28+__ 

EXEC (HDW WD 1) 
@ ADDIDO ITEM 30 + 

          

      
  

  

  

          

  

      

  

  

        rently available 
IMU Star Pair, 

STAR PAIRS 
PAD/CUE CARO 
(ORB OPS, FLT 

SUPPL, GNC) 

\"° 

9 | Coliect data 
with one star in 

  

  

  

    

each TRKR 

NO 
Data from suspect peo i | 
TRKR accepted 

into table ? 

YES 

  

      

  

  

EXEC (HDW WD 2) 

HOW WD 2 right-most digit 1 ? ve PRESSURI- 
ZATION FAILURE. 
STAR TRKR OPS, 

NO ACCURACY NOT 
AFFECTED 

Y 

[4 | How WO1 | YESE 5 | CMD WORD FAILURE. CONTINUOUS 
left-most digit '8’ [" "TOR INTERMITTENT FAILURE OF TRKR TO 
or'9"? ACQUIRE STARS. ACCURACY OF COM- 

PLETED MEASUREMENTS NOT DE- 
NO GRADED. TRKR MAY BE USED BUT NOT 

’ DEPENDABLE 

6 | 
GNC 22S TRK/ 
COAS CNTL 

One TRKR failed [YES| 7 | Collect star 8 | Collect data 
previously ? data using cur- with COAS using 

COAS Star Pair. 
Maneuver to 
COAS Star Pair 
attitude for 

appropriate COAS 
location, STAR 

PAIRS PAD/CUE 
CARD (ORB OPS, 
FLT SUPPL, GNC). 
Record torquing 
angles 
    COAS and TRKR 
torque angles 
agree within 0.2 
deg?     

YES NO 

    10} Adequate 
  y 

  
STAR TRKR per- 
formance for 
non-critical 

alignments     

G) BITE expected 
during self-test 

    

GNC8 3/001 01/24/89 8-12 MAUALUGEN 5 

  

 



  

GNC 8.3a (Cont) 

EE) 
q 
  

      

      
  

  

  

      

        

11] -¥(-2) STAR 
TRKR FAILURE 

12 | > B | Pwrdn -Y(-Z) 
TRK 

esczear| | L— . (06) 
-¥(-Z) TRKR to @STAR TRKR PWR 

TERM IDLE -¥(-Z) - OFF 

@STRK CNTL 
-¥(-Z) TERM/ 

IDLE - ITEM 

9(10) EXEC (*)     

739       
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GNC 8.3b 

  

  
  

  

    

      
  

      

  

  

      

  

  

  

-Y¥(-Z) TRKR FAILS TO ACQUIRE STAR 

          

    

    

  

    

  

  

  

  

    

  

  

      

    

  
  

  

    

        

-Y(-Z) Tracker 1 
Fails To Acquire |Y 

Star Pi] GNC 22 $ TRK/ 
COAS CNTL 

if: CAUTION 
IMY attitude Does display YES 

error > 1.4deg indicate SHUTTER Verify suspect 
Shutter failed cl? P| tracker not point- 
closed ing towards a 

Auto shutter con- NO bright object 
trol system failed 
closed y 

Tracker sensitivity 
decr | 2) (CRT) 

Command 

Shutter open 

@ S$ TRK (-Y)-Z 
SHUTTER MAN 

Nominal Config: OP -ITEM 

(06) 15(16) EXEC (*) 
STAR TRKR YES 

OR CNTL SYS Shutter still S13 | (crt) 
1(2) - OFF closed ? Remove Shutter 

OR POS -Y(-Z) NO op command 

WR Yt @ S TRK (-Y)-Z PWR -Y(-Z) -ON -Y)- 

(014:E) 2) 5 @) SHUTTER MAN 
cb MNA STAR TRKR 4] -¥(-Z) AUTO OP - ITEM 

-Z-cl SHUTTER CNTL 15(16) EXEC 
(015:€) FAILURE {no*) 
cb MNB STAR TRKR y 

-Y -cl 

is] Cycle -Y(-2) 
STAR TRKR PWR 

(06) 
@ STAR TRKR 

PWR -Y(-Z) - 
OFF, then ON 

(C2) 
@ (/O RESET EXEC 

Vv 

6} resetrasie FXO! 7 | shutter stil 
SHUTTER CNTL closed ? 
LOGIC FAILURE YES 

v Yes 
8 | One TRKR | 9 | Collect data 10 | -Y¥(-Z) TRKR 

ious! with COAS using SHUTTER FAILED 
p sled? y COAS Star Pair. CLOSED 
atled ? Maneuver to 

NO COAS Star Pair 
attitude for 
appropriate COAS     

location, STAR 
PAIRS PAD/CUE 
CARD (ORB OPS, 
FLT SUPPL, GNC). 
Do not execute 
IMU ALIGN       

v 

Lin 
@ STRK CNTL 

-¥(-Z) to TERM/ 

IDLE - ITEM 

9(10) EXEC (*)       

      

y 

12 | Try to track 
same star with 

other Star Tracker       

13] Torquing 

angles indicate 
IMU attitude     error > 1.4deg? 
  

14 Pwrdwn 
-¥(-Z) TRKR 
  

(06) 
© STAR TRKR 
PWR -Y(-Z) - 
OFF       

G) Shutter com- 
manded open; no 
bright object 
protection 

    

GNC/8.3003 01/24/89 
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GNC 8.3b (Cont) 

  

  
  

    

  

      

  

  

  

      

      

  
      

      

  

  

  

  

    

  
  

  

      

    

  

      

  

@) Select star from 
middie of catalog, 
then one from the 
middle of brighter 
or dimmer half, 

    

Lis] star NOt ie} imu Ls GNC MATRIX (STAR) Gepending on sist 
acquired ? ATTITUDE ERROR SSR-2 ALIGN USING star acquired. 

> 1.4 DEG COAS STAR DATA Continue as time 
YES and consumables 

permit to establish 
13 | threshold 

q 

17) Try to track 
brightest avail- 
able star with 

suspect tracker 

1g} star LYEST 19] -¥(-2) TRKR Lt 2o} tRKR may 
acquired ? MAGNITUDE be used for stars 

FAILURE brighter than 
NO established 

threshold 

y 

21} -vz)TRKR Ll 22] p23) Pwrdn-v(-2) 
FAILURE GNC 22.5 TRK/ TRKR 

(06) 
@ -Y(-Z) TRKR to @ STAR TRKR 

TERM IDLE - PWR -Y(-Z) - 
ITEM 9(10) OFF 

EXEC (*) 

GNC8 3/004 05/03/88 8-15 MAL/ALLU/GEN 
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GNC 8.4a COAS FAIL 

  

  

  

  

    

  

    
  

          

    

            

          

      

  

G ) COAS reticle 

  
  

p|t} Move coas . may be restored 
No Reticle "| electrical connec- with flashlight 

tion to other 

location 

If: 
Burned-out bulb 
Pwr sply dimmer 
ckt failure v 

pseebdne | 2 | Reticle YESI 3 | PWRLOST 
restored ? AT FIRST COAS 

NO RECEPTACLE 

‘| Nominal Config: G) 
(O01) q 
COAS -ON 

or 4 | Change bulb is | Reticle bind 6} COAS PWR 

(019) restored ? SPLY OR DIMMER 
COAS PWR -ON CNTL CKT 
(L4:Q) YES FAILURE 
cb AC3 ALTG 
COAS - cl y 

7 | BURNED-OUT 

BULB 

é/ 
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GNC 

  

    
  

  

        

8.5a OFF FLAG, ALL RATE POINTERS & 
ERROR NEEDLES OUT-OF-VIEW, 
VALID IMU DATA 

  

  

        

    

      

      

  

  
  

    
  

    

  

  
  

          

                

errr s 

' ' j | Sel new 
OFF tT PT DATA Bus 

1 (Flag) t 
' F6(F8,A6U) 

and (| | * DaTABuS- 
i) 
1 | All Rate ' 1(2,3,4) Q) ' . 
1 | Pointers& = 11) | apistilfailed? {NOP 2 | pou mia 
1 | Error Needles ' Pe 1(2 3 4) FAILURE 

| | Out-of-View | } YES ~. 
t) ' 

and ane ¥O® 
if wage |i FT oocue 
t ‘ PWR SUPPLY ‘DE’ 
bewwenw ren ene 4 OR ADI OUTPUT 

If: MODULE FAILURE 
DDU failure 
ADI failure 

8.56 OFF FLAG, VALID IMU DATA 

rocrre cnn WwW 
' ' 1 | UR,a) ADI 
' OFF iL I attitude discom- (s)(6) 

(Flag) \ pare with another 
{ and ' ADI in more than cd 2 | L(R,A} ADI NC 3] L(R,A) ADI 
' i one axis ? (Atti- tall compare with BALL PITCH 
i Valid IMU ' tude sw must be another ADI in all (ROLL, YAW) AXIS 
' Data ' in same position) axes ? SERVO FAILURE 
' t 

t--------- ee 4 YES Yes 

If: 
Sustained pitch Vv @) V8 

yaw roll) vo 4 | POSSIBLE 5 | UR.) ADI 
error > 6 deg 26V 400Hz PWR OFF-FLAG 

26V 400Hz pwr FAILURE CIRCUIT FAILURE 
failure 

Flag circuit 
failure 

Nominal Config: 
(014:€) 
cb MNA DDUL 
(AFT) - cl 

(O15:E) 
co MNB DDU L (R) - 
cl 

(O16:£) 
cb MNC DOUR 
(AFT) - cl     

@ Available in 
BFS 

GQ) Failure affects 
L(R) ADI, AMI, AVVI, 

and HS! 

G) L(R.A) ADI not 
usable. Fwd ADI 
may be replaced 
with Aft ADI, time 
permitting. “MCC 

@) Pwr sply D fail- 
ure not detected by 
DDU good discrete 
on TL 

G) Fwd ADI may 
be replaced with 
Aft ADI, time per- 
mitting. /MCC 

@ L{R,A) ADI not 
usable for attitude 
in affected axis 

G) L(R,A) ADI not 
usable for attitude 
in any axis 

L(R,A) ADI may 
be usable for att:- 
tude in ail axes 
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GNC 8.5c RATE POINTER OR ERROR NEEDLE 
OUT-OF-VIEW, VALID IMU DATA 

O® ° 
  

P(Y,R} Rate 
Pointer or 
Error Needle 
Out-of-View 
and Valid IMU 
Data       

  

  

| NO j jy i} All pointers > 2.) P(Y.R) RATE 

  
and needles out- 

of-view on ADI ? 

(ERR) NEEDLE 
(POINTER) DRIVE     

| 3_ | POSSIBLE 

CIRCUIT FAILURE     YES 
  

    
26V 3200Hz PWR 

FAILURE 

  

    

  

G) Fwd ADI may 
be replaced with 
Aft ADI, time per- 
mitting. Consult 
MCC 

@) Only affected 
axis of L(R,A) ADI 
RATE (ERR) pointer 
(needle) unusable 

G) All pointers 
and needles of 
L(R,A) ADI unusable 

  
  

GNC/8.5/002 04/08/88 8-19 MAUALUGEN 
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GNC FRP-1 
IMU REFERENCE RECOVERY AFTER GNC GPCs [IPL’D 

NOTE 

Preferable to accomplish this procedure in GNC OPS 2; 
however, it is also valid for MM301 

  

GN
C 

FR
P 

O06 1. Ensure pwr ON to both STAR TRKRs and doors open 
/STAR TRKR PWR (two) - ON 

/ DRCNTL SYS (two) - OP 

2. Mass Memory Read of iMU calibration data (gyro and accel biases, 
scale factors, etc.) computed in preflight cal 

GNC 21 IMU ALIGN 

Select all IMUs for MASS MEMORY READ 
IMU 1,2,3 - ITEM 10,11,12 EXEC (*) 
MM READ - ITEM 19 EXEC (*) 

MM READ - ITEM 19 (no *) 

NOTE 

“IMU BITE/T’ may be annunciated until 
a READ/WRITE is performed to restore 

IMU gyro delta bias terms. Previous IMU 
Bias and Scale Factor READ/WRITEs of 
uplinks will have to be performed again 

3.  Reselect one IMU for attitude reference 

GNC 21 IMU ALIGN 

YIMU 1,2, or 3: DES - ITEM 7,8, or 9 (no *) 
Deselect remaining two IMUs 

7 IMU DES - ITEM 7(8,9) (*) 

4. Perform Matrix Align of IMUs 1,2,3 in MATRIX (STAR) ALIGN USING 
COAS STAR DATA...... GNC SSR-2 

5. Reselect all deselected IMUs 

GNC 21 IMU ALIGN 

IMU DES - ITEM 7(8,9) EXEC (no *) 

NOTE 
Do not proceed until uplink of REFSMMATs verified with MCC 

6. Reestablish skew between IMUs with IMU TO IMU ALIGN 
Perform IMU ALIGNMENT IMU/IMU - IMUs 1,2,3 using best IMU 
as reference (ORB OPS, GNC) 

NOTE 

IPL causes loss of previous COAS CAL. 
¥ MCC for performing CAL 

  

7. Goto IMU ALIGN -S TRK (ORB OPS, GNC) | 

745 
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GNC FRP-2 
IMU REFERENCE RECOVERY 

O6 

O14A, 
O1SA, 
O16A 

NOTE ® 

If GNC GPCs {PL:D, use GNC FRP-1 for Reference Recovery. 
Preferable to accomplish this procedure in OPS 2; however, 
it is also valid for MM301 

Apply pwr to both STAR TRKRs 

”_/STAR TRKR PWR -Y,-Z - ON 

Ensure pwr applied to all IMUs 
IMU 1,2,3 -ON 
If not, ACTIVATE IMU(s). ...... SSR-1 

Ensure all IMUs in OPERATE mode 

GNC 21 IMU ALIGN 

/YIMUs: OPER - ITEM 4,5,6 EXEC (*) 

NOTE 
if ITEMS 4,5, or 6 executed, wait for asterisks 

to appear (< 4 min), then GNC I/O RESET EXEC 

Select one IMU for attitude reference 

GNC 21 IMU ALIGN 

VIMU 1,2, 0r 3: DES -!TEM 7,8, or 9 EXEC (no *) 
Deselect remaining two IMUs 

YIMUs: DES - ITEM 7(8,9) EXEC (*) 

* 

Perform MATRIX ALIGN [{MUs 1,2,3 USING COAS STAR DATA....... SSR-2 

Reselect all deselected IMUs 

GNC 21 IMU ALIGN 

/IMUs: DES - ITEM 7(8,9) EXEC (no *) 

Reestablish skew between IMUs with IMU TO IMU ALIGN 
Perform IMU/MU ALIGNMENT - IMUs 1,2,3 using best IMU as 
reference, GNC (ORB OPS) 

Go to IMU ALIGN - S TRK (ORB OPS, GNC) 

GNC/FRP/002 = 12/02/88 8-21 MAU/ALL/GEN 5 

 



GNC FRP-3 
IMU RECOVERY WITH AT LEAST ONE IMU AS GOOD REFERENCE 

1. 

O14A, 2. 
O1SA, 

. OBA 
3. 

~ NOTE 
Procedure must be accomplished in GNC OPS 2 or GNC. OPS 3 

Deselect [MUs being recovered: 

GNC 21 IMU ALIGN 

YIMUs: DES - ITEM 7(8,9) EXEC (*} 

Ensure pwr applied to all IMUs 
if not, ACTIVATE IMU(s)....... SSR-1 

Ensure all IMUs in OPERATE mode: 

GNC 21 IMU ALIGN 

VYIMUs: OPER - ITEM 4,5,6 EXEC (*) 

NOTE 
If ITEMS 4,5, or 6 executed, wait for asterisks 

to appear (<= 4 min), then GNC I/O RESET EXEC 

4. Reestablish skew between IMUs. Choose IMU with good reference 
and align other two IMUs with IMU TO IMU ALIGN. Use good IMU 
as reference for the align - IMU to IMU ALIGNMENT (ORB OPS, GNC) 

NOTE 

Both nonreference IMUs should be aitgned to preclude 
possibility of IMU RM FAIL (RM threshold reset foliowing 
any align) 

5. Reselect IMUs previously deselected 
If GNC OPS 3: 

GNC 50 HORIZ SIT 

NAV DELTA zero update 

GNC 21 IMU ALIGN 

DES - {TEM 7(8,9) EXEC (no *) 

TAT 
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GNC SSR-1 
ACTIVATE IMU(s) 

O06 ~ MOM FF 1(2,3)-ON 
014,015, IMU 1(2,3)-ON 

  

  

O16:A 
U1 / IMU FAN A(B,C) - ON (if avatt) 

GNC 21 IMU ALIGN 

NOTE 
IMU 1(2,3) TEMP - LO indication may be displayed. Proceed 

CRT YIMU 1(2,3): DES - {TEM 7(8,9) EXEC (*) 
/ IMU 1(2,3): OPER - ITEM 4(5,6) EXEC (*) 

NOTE 

if ITEMS 4,5, or 6 executed, wait for asterisks to appear (<4 min), 

then GNC I/O RESET EXEC 

GNC SSR-2 
MATRIX (STAR) ALIGN USING COAS STAR DATA 

  

CAUTION 
  

  

      

If RMS/payload unberthed, either enable Aft 
PRCS only or berth payload before proceeding     
  

NOTE 
In OPS 201, if Verniers not available, use PULSE mode. 

if OPS 301, AFT station and GNC SPEC 20 (DAP CONFIG) 
not available. Therefore, use + X COAS location (Barrel o™ 

Index - FW) and PULSE mode 

  

019(01) COASPWR-ON 
COAS / Barrel Index - OW(FW) 
A6U If using -2Z COAS, / SENSE - -Z 
AGU(F7) FLT CNTLR PWR -ON 

If OPS 2: 

GNC 20 DAP CONFIG 

Config DAP to B5 (VERN) 
81 (NORM) 

or 
NOTE 

A6U(C3) Option 1: DAP ROT: DISC/DISC/DISC(VERN) 
Option 2: DAP ROT: PULSE/PULSE/PULSE(PRCS or VERN) 

If OPS 3: 

GNC 23 RCS 

CRT RCS FWD - ITEM 1 EXEC (*) 
MANF VLV OVRD 1- ITEM 40 EXEC (CL) 

2 - ITEM 41 EXEC (CL) —_ 
3 - ITEM 42 EXEC (CL) 
4 -\TEM 43 EXEC (CL) 
5 - ITEM 44 EXEC (CL) 

NOTE 
if + X(-Z) ADI to be used as reference for single axis rotation, 

position AD! ATT sw on pni F6(A6U) to REF and depress ATT 

REF pb prior to enabling COAS SIGHT mode 

GNC 22 § TRK/COAS CNTL 

748 
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GNC SSR-2 (Cont) 

A6U(C3) 

AGU(FE) 

CRT 

AbBL{C3) 

CRT 
A6U(C3) 

A6U(F6) 

CRT 

A6U (F7) 

A6U(C3) 

CRT 

749 

GNC/SR/002 

7S TABLE CLR - ITEM 20 EXEC 
COAS REQDID-(TEM21 + _ _ EXEC 

POS -2( + X)-!TEM 27(26) EXEC 
SIGHT mode - ITEM 22 EXEC (*) 

DAP: as reqd for precise manual mnvr 

Mavr to center star in COAS: 

  

CAUTION 
a 

Use ATT REF pb serviced by operable MOM: 
F6-FF1, F8-FF2, A6U-FF3 

  
  

  

  

    
  

ATT REF pb - push 

(Repeat mark if desired) 
COAS ACCEPT - ITEM 23 EXEC 

7S TABLE TRK ID 2 - (REQD ID) 
  

CAUTION 

VO 

Do not deselect COAS SIGHT mode between 
sightings 

    
  

  

      

DAP: as reqd for large manual mavr 
Minvr to second COAS star att 

NOTE 

Second star should be > 35 deg and < 145 deg from the first 

_COAS REQDID-{TEM 21 +___ EXEC 
DAP: as reqd for precise manual mnvr 
Mnvr to center star in COAS: 
ATT REF 0b - push 

(Repeat mark if desired) 
COAS ACCEPT - ITEM 23 EXEC 

YS TABLE TRK ID 1 -(reqd ID) 
ANG DIF 1- 2 35deg, = 145 deg 
ERR1- ss .2 

WSEL - ITEM 17,18 -(*) 
FLT CNTLR PWR - OFF 

GNC 21 IMU ALIGN 

VY IMU 1(2,3) STAT - (blank) 
ALIGN IMU 1(2,3) - ITEM 10(11,12) EXEC (*) 
If Matrix Align 

ALIGN MATRIX “ITEM 15 EXEC (*) 
YDAP: MAN 

DAP ROT: PULSE/PULSE/PULSE 
or EXEC-ITEM 16 EXEC (*), Red MET _: 

VEXEC - ITEM 16 -(no*) 
DAP as read 

If Star Align 
STAR ALIGN - ITEM 13 EXEC (*) 

YANG 1,2,3 AX,AY,AZ- < =.80 
Red ANG 1 2 3 

(di ¢ 
(yo ¢ 
( ( 

Co
 

<
 

n
N
 

e
e
 

e
e
 
ee
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GNC SSR-2 (Cont) 

CRT 

O19 

GNC SSR-3 

  

4 CAUTION 
  

        

If ANG AX,AY,42 > .80 for 2 or more IMUs: 
DO NOT TORQUE PLATFORMS EXCEPT UNDER 
MCC INSTRUCTIONS     
  

EXEC -iTEM 16 EXEC (*); Red MET __ 
’ VEXEC- ITEM 16 - (no *) 

COAS PWR - OFF 
If OPS 3: 

RCS FWD - ITEM 1 EXEC (*) 
MANF VLVS OVRD 1-ITEM 40 EXEC (OP) 

2 - ITEM 41 EXEC (OP) 
3 - ITEM 42 EXEC (OP) 
4 - ITEM 43 EXEC (OP) 
5 - ITEM 44 EXEC (OP) 

MATRIX ALIGN USING STR TRKR STAR DATA 

750 

GNC/SR/003 

NOTE 
Procedure assumes $ TRKs on at least 15 min and vehicle 
at S TRK star attitude. DAP as reqd for star trk ops 

GNC 22 S$ TRK/COAS CNTL 

7S TRK -Y,-Z REQD ID, ITEM 11,12 -0 
STATUS - (no BITE) 
SHUTTER-OP 

VS TABLE CLR -ITEM 20 EXEC (*) 
STAR TRK -Y, -Z - ITEM 3,4 EXEC (*) 

YS TABLE TRK ID 1,2-(reqd ID) 
ANGERR- <.09,Rcd_ 
SEL - ITEM 17,18 (*) 

GNC 21 IMU ALIGN 

YIMU 1(2,3) STAT - (blank) 
MATRIX - ITEM 15 EXEC (*) 
ALIGN IMU 1(2,3) - ITEM 10(11, 12) EXEC (*) 
EXEC - ITEM 16 EXEC (*) Rcd MET __: 

YEXEC- ITEM 16 (no *) 
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GNC SSR-4 
GPC READ/WRITE FOR MASKING IMU BITE 

: NOTE . 

Procedure used whenever MCC determines that IMU BITE should 
be masked to preciude erroneous failure of IMU at the two level 
(any OPS) or one level (OPS 2 only). 
Procedure verified for use in PASS GPCs for GNC OPS 201 and 301 only. 
READMWARITE carried across OPS transitions. Prior to first masking of 
IMU BITE word, actual word will read 'FFFC.’ If second BITE is being 
masked on same IMU, actual mask word will no longer read 'FFFC.’ 
MCC will determine FINAL ACTUAL, 
Refer to (REF DATA, FLT SUPPL, MAL ADD; GNC) for memory address to mask 
BITE. If MCC has not identified BITE to be masked, refer to IMU HARD- 
WARE (SOFTWARE) BITE, (REF DATA, FLT SUPPL, MEM READ) 

1 GNC 0 GPC MEMORY 

Perform MEMORY READ/WRITE for applicable BITE bits as determined by MCC 
“HEX - ITEM 27 (*) 

BIT RST - ITEM 23 EXEC (*) 

ADDID: ITEM28+_ «EXEC 
YACTUAL = INITIAL ACTUAL values in DATA TABLE 

DESIRED - ITEM 29 + EXEC 
WRITE - ITEM 25 EXEC 

YACTUAL = FINAL ACTUAL values in DATA TABLE 
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GNC SSR-4 (Cont) 

DATA TABLE PASS OPS 1,2,3,6,8 
  

  

              

PARAM NAME INITIAL FINAL came_imu_site_mask | AODRESS | DESIRED | Aeruni | actual 
imu 4 

1. IMUGOOD 8000 FERC TFEC 2. TRANS 2 FAIL 4000 FFFC BFFC 3. 1 FAIL 2000 FEFC DFFC 4. FAILRED RTE 1000 FEFC EFEC 5. IRNULL 0800 FFFC F7EC 6. RES LIM 0400 FFFC FBEC 7. VEL LIM 0200 FEFC FDFC 8. ECHO 2 (1) 0100 FERC FEFC 9. ECHO 1 0080 FFFC FF7C 10. ACCELSF 0040 FFFC FEBC 11. PLAT TEMP RDY 0020 FEFC FEDC 12. SAFE 0010 FFFC FFEC 13. CAPRI TEMP RDY 0008 FEFC FFEA 14. TEMP SAFE 0004 FFFC FEF8 
15. SPARE NIA N/A N/A 16. SPARE N/A N/A N/A 
IMU 2 

1. IMUGOOD 8000 FFFC 7FEC 2. TRANS 2 FAIL 4000 FERC BFFC 3, 1 FAIL 2000 FERC DFFC 4. FAILRED RTE 1000 FEFC EFFC 5. IR NULL 0800 FFFC F7EC 6. RES LIM 0400 FEFC FBFC 7. VEL LIM 0200 FEEC FDFC 8. ECHO 2 (2) 0100 FFFC FEFC 9. ECHO 1 0080 FFFC FETC 10... ACCELSE 0040 FFFC FFBC 11. PLAT TEMP RDY 0020 FEFC FFDC 12. SAFE 0010 FFFC FFEC 13. CAPRI TEMP ROY 0008 FRC FFF 14, TEMP SAFE 0004 FEFC FEES 15. SPARE N/A N/A N/A 16. SPARE N/A N/A N/A 
IMU 3 

: 1, IMUGOOD 8000 FEFC TFEC 2. TRANS 2 FAIL 4000 FEFC BEC 3. 1 FAIL 2000 FEFC DFFC 4. FAILRED RTE 1000 FEFC EFFC 5. IR NULL 0800 FEFC F7FC 6. RES LIM 0400 FEFC FBEC 7. VEL LIM 0200 FFFC FDFC 8. ECHO 2 (3) 0100 FFEC FEFC 9. ECHO 1 0080 FEFC FF7C 10. ACCELSE 0040 FFFC FEBC 11. PLAT TEMP RDY 0020 FEFC FFOC 12. SAFE 0010 FEFC FFEC 13. CAPRI TEMP RDY 0008 FEFC FFFG 14. TEMP SAFE 0004 FFFC FFFS 15. SPARE N/A N/A N/A 16. SPARE N/A N/A N/A 
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GNC SSR-5 
GPC READ/WRITE FOR IMU CALIBRATION TERMS 

{fs NOTE ° 
a Procedure changes IMU Accelerometer Bias and Gyro Bias in PASS 

and BFS :f uplink capability for these terms lost. Accelerometer Scale 
Factor can be changed only via READ/WRITE. 

Procedure verified for use in GNC OPS 201 and 301 in PASS, OPS 301 in 
BFS. OPS transition (i.e., OPS 2 to 8, OPS 3 to 2, etc.) reqd before WRITE 
will take effect in PASS, with the exception of Gyro Bias entered in 
OPS 3. No OPS transition reqd in BFS. For memory addresses, refer 
to (REF DATA, FLT SUPPL, MAL ADD; GNC). 

(~ . Mass Memory Read (GNC 21 IMU ALIGN, ITEM 19) or IPL of all GNC computers will 
. initialize these terms back to their prelaunch values 

CRT1 ¥ Desired display 

GNC 0 GPC MEMORY 

BFS, GNC 0 BFS MEMORY 

i
 

3 

Perform memory READ/WRITE for applicable params and data as determined 
by MCC in PASS and BFS 

NOTE : 
Each param in table has two HEX words for address and data 

PASS 
¥DATA-ITEM 20* 
Y HEX - ITEM 27* 
ADDID-ITEM28 + EXEC 

_ - ITEM 30 + «EXEC 
VACTUAL = INITIAL ACTUAL values provided by MCC 
DESIRED -ITEM29 + EXEC 

fr. -ITEM 31 + __ EXEC 

WRITE - ITEM 25 EXEC 
Y ACTUAL = DESIRED 

BFS 
YDATA-ITEM 1* 
HEX - ITEM 8* 
ADDID-ITEM9 + EXEC 

- ITEM 11 + «EXEC 
YACTUAL = INITIAL ACTUAL values provided by MCC 
DESIRED-ITEM10 + EXEC 
-(TEM 12 + __ _. EXEC 

WRITE - (TEM 6 EXEC 
VYACTUAL = DESIRED 

753 

GNC/SR/006 =05/06/88 8-29 MAL/ALL/GEN 

 



GNC SSR-5 (Cont) 

DATA TABLE 1-PASS OPS2,3 . 

. NOTE 
Each param has two HEX words for address and data 

associated with each address. For memory addresses, 
refer to (REF DATA, FLT SUPPL, MAL ADD; GNC) 
  

  

PARAM INITIAL 
(HAL NAME - IMU/AXIS ADDRESS | DESIRED | ACTUAL 

A. Gyro bias (restraint) TBS TBS 

mMcc MCC 
IMU 1/X-AXIS (1) 

(2) 
IMU 1/¥-AXIS (3) 

(4) 
IMU 1/2-AXIS (5) 

(6) 
IMU 2/K-AXIS (7) 

(8) 
IMU 2/Y-AXIS (9) 

(10) 
IMU 2/Z-AXIS (11) 

(12) 
IMU 3/X-AXIS (13) 

(14) 
IMU 3/Y-AXIS (15) 

(16) 
IMU 3/2-OX{S (17) 

(18) 

B. Accelerometer Bias TBS TBS 
CGMS_ACC_BILO by by 

MCC MCC 
IMU 1/X-AXIS (19) 

(20) 
IMU 1/Y-AXIS (21) 

(22) 
IMU 1/Z-AXIS (23) 

(24) 
IMU 2/X-AXI5 (25) 

(26) 
IMU 2/Y-AXIS (27) 

(28) 
IMU 2/Z-AXIS (29) 

(30) 
IMU 3/X-AXIS (31) 

(32) 
IMU 3/Y-AXIS (33) 

(34) 
IMU 3/Z-AXIS (35) 

(36) 

C. Accelerometer Scale TBS TBS 
Factor by by 
CGMS_ACC_SFLO McC MCC 

IMU 1/X-AXt§ (37) 

(38) 
IMU 1/Y-AXIS (39) 

(40) 
IMU 1/Z-AXI15 (41) 

(42) 
IMU 2/X-AXIS (43) 

(44) 
IMU 2/Y-AXIS (45) 

(46) 
IMU 2/Z-AXIS (47) 

(48) 
IMU 3/X-AXIS (49) 

(50) 
IMU 3/Y-AXIS (51) 

(52) 
IMU 3/Z-AXIS (53) 
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GNC SSR-5 (Cont) 

DATA TABLE 2 - BFS OPS 3 

NOTE 
Each param has two HEX words for address and data 
associated with each address. BFS must be in STANDBY, 
RUN, or engaged before executing procedure. For memory 
addresses, refer to (REF DATA, FLT SUPPL, MAL ADD; GNC) 

  

  

755             

GNC/SR/008 05/03/88 

PARAM INITIAL 
(HAL NAME - IMU/AXIS ADDRESS | DESIRED | ACTUAL 

A. Gyro Bias (restraint) TBS TBS 
by by 

DFX - IMU 1/K-AXIS (55) MCC MCC 
(56) 

DFX - IMU 2/X-AXI5 (57) 

(58) 
DFX - IMU 3/K-AXIS (59) 

(60) 
DFY - IMU 1/¥-AXIS (61) 

(62) 
DFY - IMU 2/Y-AXIS (63) 

(64) 
DFY - IMU 3/Y-AXIS (65) 

(66) 
DFZ - IMU 1/Z-AXIS (67) 

(68) 
DFZ - IMU 2/2-AXIS (69) 

(70) 
DFZ - IMU 3/Z-AXIS (71) 

(72) 

B. Accelerometer Bias TBS TBS 
by by 

KOX - IMU 1/X-AXIS (73) McC MCC 
(74) 

KOX - IMU 2/K-AXIS (75) 

(76) 
KOX - IMU 3/X-AXIS (77) 

(78) 
KOY - IMU 1/Y-AXIS (79) 

(80) 
KOY - IMU 2/Y-AXIS (81) 

(82) 
KOY - IMU 3/¥-AXIS (83) 

(84) 
KOZ - IMU 1/2-AXIS (85) 

(86) 
KOZ - IMU 2/Z-AXIS (87) 

(88) 
KOZ - IMU 3/Z-AXIS (89) 

(90) 

C. Accelerometer Scale TBS TBS 
Factor by by 

MCC MCC 
KIX - IMU 1/X-AXIS (91) 

(92) 
KIX - IMU 2/X-AXIS (93) 

(94) 
KIX = IMU 3/X-AXIS (95) 

(96) 
KIY - IMU 1/Y-AXIS (97) 

(98) 
KIY - IMU 2/Y-AXIS (99) 

(100) 
KIY - IMU 3/Y-AXIS (101) 

(102) 
KiZ - IMU 1/Z-AXIS (103) 

(104) 
KIZ - IMU 2/Z-AXIS (105) 

(106) 
KIZ - IMU 3/Z-AXtS (107) 

(108) 
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GNC SSR-6 
BFS GPC READ/WRITE TO SUBSTITUTE FOURTH RGA, 
AA, OR POSITION FEEDBACK 

GNC 0 BFS MEMORY 

Y HEX - ITEM 8 (*) 
CODE - ITEM 2 EXEC (*) 
ADDID-ITEM9 + 

« NOTE 
BFS performs MV5 on elements 1.2,3. Element 4 not utilized 
by RM. Substitution of element 4 into slots 1,2, or 3 enables 
survival of BFS following second failure. Multi-param elements 
should be replaced in their entirety. Procedure may be performed 
anytime BFS active (i.e., MM301). For memory addresses, reter to 
(REF DATA, FLT SUPPL, MAL ADD; GNC) 

EXEC 

© 

  

  

              

DESIRED-ITEM10 +__ ss EXEC 
WRITE - ITEM 6 EXEC 

VYACTUAL = DESIRED 

OPS3 | DATA TABLE 

INITIAL 
FAILED PARAM ADDRESS | DESIRED | ACTUAL 

A. | ELVN Posn FOBK 1 LIB (1) 6723 63AB 
LOB (2) 6724 63AC 

RIB (3) 6725 63AD 
ROB (4) 6726 63AE 

B. | ELVNPosnFDBK 2 LIB (5) 6723 64D3 
LOB (6) 6724 64D4 
RIB (7) 6725 64D5 
ROB (8) 6726 6406 

C. | ELVNPosnFDBK 3 LIB (9) 6723 65FB 
LOB (10) 6724 65FC 

RIB (11) 6725 65FD 
ROB (12) 6726 65FE 

D. | RUDDER Posn FDOBK 1 (13) 6728 6380 
2 (14) 6728 6408 
3 (15) 6728 6600 

E. | S/BPosn FOBK 1 (16) 6727 63AF 
2 (17) 6727 6407 
3 (18) 6727 65FF 

F. | B/FPosnFDBK 1 (19) 6729 63B1 
2 (20) 6729 64D9 
3 (21) 6729 6601 

G.{ RGA 1R (22) 672E 6386 
Pp (23) 672F 6387 
Y (24) 6730 6388 

H.{ RGA 2R (25) 672E 64DE 
P (26) 672F 64DF 
Y (27) 6730 64E0 

lL | RGA 3R (28) 672E 6606 
P (29) 672F 6607 
Y (30) 6730 6608 

J. | AA 1 NORM (31) 66EC 6374 
LAT (32) 66EB 6373 

K. 1 AA 2 NORM (33) 66EC 649C 
LAT (34) 66EB 6498 

L. | AA 3 NORM (35) 66EC 65C4 
LAT (36) 66EB 653 
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GNC SSR-7 
GRAVITY GRADIENT FREE DRIFT, OPS 3 

1. OVERRIDE FWD RCS MANIFOLDS 

GNC 23 RCS 

RCS FWD - ITEM 1 EXEC (*) 
MANE VLVS STAT OVRD 

1 CL - ITEM 40 EXEC 
2 CL -ITEM 41 EXEC 
3 CL - ITEM 42 EXEC fo 
4 CL- ITEM 43 EXEC 

re . 2. CONFIG FOR FREE DRIFT 

ut FLASH EVAP CNTLR PRI (two) - OFF 
YSEC - OFF 

YHI LOAD DUCT HTR- OFF 

  

NOTE 
For memory addresses, refer to MAL ADD, GNC (REF DATA) 

GNC 0 GPC MEMORY 

¥ DATA - ITEM 20* 
ENG UNITS - ITEM 26 +200 EXEC 
ADDID -ITEM 28 +(1) EXEC 

(Roll Rate sec) 
- ITEM 30 +(2) EXEC 

(Pitch Rate °/sec) 
~ ITEM 32 +(3) EXEC 

(YAW RATE */sec) 

3. - MNVR TO ATT AND ESTABLISH FREE DRIFT 

; FG "  ADIATT-LVLH {~ F7 FLT CNTLR PWR - ON 
- C3 DAP: A(B)/MAN/VERN 

DAP ROT: PULSE/PULSE/PULSE 
Minvr to LVLH ATT (step 5) 
When in Att, establish rates as given in step 5 to within following 
limits: 
Rollrate + .02 
Pitch and Yaw rates + .008 

NOTE 
Display update of rates sluggish. Wait several sec between pulses 

When rates established: 
F7 FLT CNTLR PWR - OFF 
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GNC SSR-7 (Cont) 

. 

VEHICLE RECOVER AND FES RESTART 

GNC 23 RCS 

RCS FWD -iTEM 1 EXEC (*) 
MANF VLV STAT OVRD 

1 OP -ITEM 42 EXEC 
2 OP - ITEM 43 EXEC 
3 OP -ITEM 44 EXEC 
4 OP - ITEM 45 EXEC 

C3 ¥ DAP: MAN 
014,015, yo Primary RJD DRIVER (eight) - ON 
O16:F 

c3 

1 

CRT 
Li 

CRT 
1 

DAP: AUTO 

BFS, SM SYS SUMM 2 

If EVAPOUTT > 41 and < 47 
RAD CNTLR OUT TEMP - HI 

When EVAP OUTT = 50 +2 
FLASH EVAP CNTLR PRI A(B) - ON 

RAD CNTLR OUT TEMP - NORM 
If EVAP OUTT s 41 or > 47 

FLASH EVAP CNTLR PRI A(B) - ON 

GRAVITY GRADIENT LVLH ATTITUDES AND RATES 

  

ATT LVLH ATT BODY RATES 
  

1p R P Y R P 
  

PLEO 
NORTH 
SOUTH 
IN-PLANE o

R
 
+ 

249 268 358 + .00 + .02 
111 268 2 ~ .00 + .02 

4 271 0 + 00 -.07 A
w
 p - .06 

+.06 

+.00 
  

PLBD 
NORTH 
SOUTH 
IN-PLANE <

r
-
x
K
 

    
291 92 358 + .00 - 02 
69 92 2 ~ .00 -.02 
184 89 0 + .00 + .07 n

m
m
g
               ~ .06 
+ .06 

- .00     
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GNC SSR-8 
POSITION OMS THROUGH CG 

NOTE 

This procedure sets up a dummy single engine L(R) OMS burn to 

position L(R) OMS Thrust Vector through the CG. Actual burn will 

not be executed. When procedure completed, the L(R} OMS will 

be protected from loss due to PRKSEC) GMBL pwr or data path failures 

  

GNC, OPS 202(301,302) PRO 

GNC XXXXX MNVR YYYYY 

if LOMS to be positioned: 

LOMS PRI(SEC) SEL - ITEM 28(30) EXEC 

  
or 

If ROMS to be positioned: 
ROMS PRI(SEC) - ITEM 29(31) EXEC 

C3 7 OMS ENG (two) - OFF 
CRT SEL OMS L(R) - ITEM 2(3) EXEC 

TRIMLOAD P ITEM6 +X.X EXEC 
LY (TEM7 +X.X EXEC 
RY ITEM8 = -X.X EXEC 

NOTE 

Actual values dependent on CG. 
If reqd, generic CG trims are: 

P = +0.0 

LY = +5.2 
RY = -5.2 

TGT PEG7 
ITEM 19 + 1.0 + 0 + OEXEC 

TIG -ITEM 10 + (current MET +2 min) EXEC 

LOAD - !TEM 22 EXEC 

NOTE 
Do NOT MNVR to burn attitude; ignore flashing EXEC 

After T-15 sec, 
/GMBL position: P = +X.X 

LY = +X.X 
RY = -X.X 

L(R) GMBL OFF - ITEM 32(33) EXEC 

If in OPS 202: 
| GNC, OPS 201 PRO 
or 

If in OPS 3, and at burn attitude: 
Reload Burn Pad 

NOTE 
Displayed GMBL position is not updated when GMBL 
OFF. If in OPS 2, on transition to OPS 3 (prior to deorbit) 
P/Y positions will read 1.0 deg and GMBL fail will be 
annunciated 
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GNC SSR-8 
POSITION OMS THROUGH CG 

= oS - NOTE 
This procedure sets up a dummy single engine L(R) OMS burn to 
position L(R) OMS Thrust Vector through the CG. Actual burn wiil 

not be executed. When procedure completed, the L(R) OMS wiil 
be protected from loss due to PRI(SEC) GMBL pwr or data path failures 

GNC, OPS 202(301,302) PRO 

GNC XXXXX MNVR YYYYY 

f™ . lf LOMS to be positioned: 
L OMS PRI(SEC) SEL - ITEM 28(30) EXEC 

or 

if ROMS to be positioned: 

R OMS PRI(SEC) - ITEM 29(31) EXEC 

C3 Y OMS ENG (two) - OFF 
CRT SEL OMS L(R) - ITEM 2(3) EXEC 

TRIMLOAD P ITEM6 +X.X EXEC 
LY ITEM7 4+X.X EXEC 
RY ITEM8 -X.X EXEC 

NOTE 
Actual values dependent on CG 

TGT PEG7 

ITEM 19 + 1.040 + OEXEC 

TIG -ITEM 10 + (current MET +2 min) EXEC 

~ LOAD - ITEM 22 EXEC 

- NOTE 
{~ Do NOT MNVR to bum attitude; ignore flashing EXEC 

After T-15 sec, 

Y GMBL position: P = +X.X 
LY = +X.X 

RY = -X.X 

L(R) GMBL OFF - ITEM 32(33) EXEC 

if in OPS 202: 
| GNC, OPS 201 PRO 
or 

\f in OPS 3, and at burn attitude: 
Reioad Burn Pad 

NOTE 
Displayed GMBL position is not updated when GMBL 
OFF. If in OPS 2. on transition to OPS 3 (prior to deorbit) 
P/Y positions will read 1.0 deg and GMBL fail will be 
annunciated 
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ECH 

RADIATOR POWER CONFIGURATION..... De eee ccc cccccccecce 9-2 

  

PLBD CLOSING TABLE.......cccccececcccccecccecececcecs 9-3 

9.1 PLB DOORS 
Q9.la  OP/CL NOT BLANK AFTER SEQ INITIATION...........cece0 9-4 
9.1b PL BAY DOOR tb NOT bp DURING PLBD SEQ................ 9-4 
Q.1c  'PBD SW' INDICATES STOP..........ccececcccccccvcccecs 9-5 
Q9.1d  '?' DISPLAYED IN OP/CL COLUMN.........-.ccccccecccece 9-6 
Q.le PBD SEQ FAIL... cc ccc cece cccccccceccccecececece ceseee 9-7 
9.1f BOTH LATCH CL OR BOTH DOOR CL MICROSWITCHES = 1 AFTER 

OP COMMAND........ccccccccccccceccceccecececececcece 9-9 
9.1g BOTH LATCH OP OR BOTH DOOR OP MICROSWITCHES = 1 AFTER 

CL COMMAND. .......ccccccccccncsccccccccececccccccces 9-10 
9.1h LATCH GANG DOES NOT OP IN SINGLE MOTOR TIME.......... 9-11 
9.11 CL IN SINGLE MOTOR TIME.......... 9-12 
9.1j DOOR DOES NOT OP TO AT LEAST ONE MICROSWITCH 

OPEN-INDICATOR.....cccccccccccccccccccecececececeece 9-13 
9.1k DOOR DOES NOT CL...... eee eee e eee ce cee an eeccceeeceeeees 9-14 
9.11 PLBD OUT OF CONFIG................00% vececccccccecees 9-15 

9.2 RADIATOR 
9.2a  STBD RAD LAT tb NOT bp........ cece ec ececccccccccccces 9-16 
9.2b th NOT bp......ccccecccccceccccccccccccecees 9-18 
9.2¢c LAT tb NOT LAT OR REL IN 50 SEC............. 9-19 
9.2d tb NOT DPY OR STO IN 40 SEC.......... ccc eeee 9-21 
9.2e PORT RAD LAT tbh NOT bp..........ccececcccccccccececes 9-23 
9.2f th NOT bp... ccc cc cece cece ccc cececeacecccecs 9-25 
9.29 LAT tb NOT LAT OR REL IN 50 SEC............. 9-26 
9.2h tb NOT DPY OR STO IN 40 SEC.........c.ecceee 9-28 

9.3 ET UMB DOORS 
9.3a  CTRLINE LAT tb NOT STO............ ee cececcccccecucees 9-30 
9.3b ORIVE tb NOT CL........ cece cee cececcccccuccecececess 9-31 
9.3c UPLOCK LAT th NOT LAT... .c.ccc ccc c ccc ceccccccccccece 9-32 

9.4 PL_RETEN 
9.4a PL RETEN RDY 1(2,3,4,5) tb NOT bp..........eccecacces 9-34 
9.4b NOT gray.....ccccceceeeces 9-35 
9.4c LAT 1(2,3,4,5) tb NOT REL(LAT) AFTER 30 SEC. 9-36 

9.5 KU ANT 
9.5a KU ANT tb NOT DPY IN 46 SEC...........ccccecece sesees 9-38 
9.5b NOT STO IN 46 SEC....... cece cc ccccccccecs . 9-39 

MECH SSR 
SSR-1 PORT/STBD RAD OPS..........ccccece ceeccececcees seeee 9-42 
SSR-2 CL PORT PLBD...... ccc eee cc ccc cecee ce cccccececes sees 9-43 
SSR-3 SIMULTANEOUS PLBD CL.......cccccccecccccee seseecenes 9.44 
SSR-4 PLBD CHECKOUT AFTER MDM CHANGEOUT............00- wees 9-48 
SSR-5 CONTINGENCY KU-BD ANT DIRECT STOW (CIL)........ sees 9-49 
SSR-6 PLBD CL MICRO-SWITCH FAILURE WORKAROUND..........006 9-50 
SSR-7 KU-BAND ANTENNA DPY/STO MICRO/SW FAILURE..........-- 9-51 
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RADIATOR POWER CONFIGURATION 
  

  

  

  

  

  

  

  

  

  

  

  

                                

AC PWR MCA LOGI LAT CNTL 
ACTUATOR | HTR | M-MCA c > Osi RAD CNTL 

BUS | MECH PWR1 | MECH PWR2] DCBUS | CNTL BUS | SYSA | SYSB | SYSA | SYSB 

1 3 1 AB1,CA1 | A(MPC1)| AB3 ABI 
AND 

sap AB2.CA2 
1- 

2 2 2 8C1 B (MPC2) BC3 8C1 
AND 
BC2 

1 3 i AB1,CA1 | A(MPC1)} 83 AB2 
AND 

ST80 AB2,CA2 
7-12 

2 2 3 ABI,CAI Cc (MPC3) CA3 CAI 
AND 

AB2,CA2 

1 3 i AB1,CAT | A(MPC1)] AB3 BC! 
AND = AND 

STBD AB2,CA2 8C2 
DRIVE - 

2 2 3 ABI1,CAI C (MPC3) CA3 AB) 
AND AND 

AB2,CA2 AB2 

1 1 1 AB1,CA1 A(MPC1) | AB3 AB2 
AND 

PORT AB2,CA2 
1-1 

2 4 2 BCI B (MPC2) BC3 BC2 
ANO 
BC2 

1 1 1 AB1,CA1 A(MPC1)} =A83 ABI 
AND 

PORT AB2,CA2 
“1 

2 4 3 A81,CA1 C (MPC3) CA3 CA2 
AND 

AB2,CA2 

1 1 1 AB1,CA1 A(MPC1) | AB3 ABI 
AND AND 

PORT AB2,CA2 AB2 
DRIVE 

2 4 3 ABI,CAI Cc (MPC3) CA3 CAI 
AND AND 

AB2,CA2 CA2 

MECH/9.1/100 9-2 MAL/ALL/GEN 
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PLBD CLOSING 
p 

Ref: MA73C._C&D for MCA (cb) PLBD DISPLAY PL MDM 
FUNCTION MTR 1 MTR 2 C 0oo0ocRRRO 

ACIMCA | CNTL [MOM {| SYS;ACMCA | CNTL | MDM /SyS}A B A B AB 

LATCH 
5-8 VMID3 | AB3/AB2] PLI 2 | 3ip2 | ca3/cat | -PL2 1 ft 2 1 2 
9-12 tMID1 | AB3AB1 | PLI 1 | 3/MID4 | CA3/CA2 | PL2 2/1 2 12 
1-4 1/MID3 | AB3AB2] PLI 2 | 3/mID2 | Caz/cAT | PL2 y+ {1 2 4 2 
13-16 3/MID4 | CA3CA2] PL2 | 2 | 2/MID2 | BC3/BCT | PLI 1 {2 12% 
S FWD 1/MIO1 | AB3‘AB1 | PLI 1 | 2/MID4 | BC3/BC2 |] PL2 2 fi 2 1 2 
AAFT 3/MID4 | CA3/CA2} PL2 | 2 | 2/ID2 | BC3/BCT | PL rJ2o3 23 
$ogor | 1/Mi01 | AB3/AB1 | PLI 1 | 2sMID4 | BC3/BC2 | PL2 | 2 112241 

2412 2 2 
P FWD 1/MIO1 | AB3/AB1{ PLY 1 | 2mioa | Bc3/BC2 | PL2 2/1 2 1 2 
P AFT 1/MID3 | AB3/AB2{ PLI 2 | 3/MID2 | CA3/CAT! PL2 r|io2 1 2 
POOOR | 3/MID4 | CA3/CA2] PL2 | 2 | 2/MID2 } BC3/BC1 | PLI 1 2112 2 

11124 
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MECH 

  

  

  

  

      

    

  

  

9.1a OP/CL NOT BLANK AFTER SEQ 

  

      

    
    

  
  

    

  

      

  

  

  

  

  

  

  

      

  

  

      

  

  
      

  

      

      

  

  

      

  

  

      

  

            

INITIATION . 

Q@Q| 
Status Under > 
OP/CL Does Not ~ || SM (BFS SM 63) 
Go Blank After PL BAY DOOR 

Sequence 
Initiation e@/ MICRO-SW 

STAT 

(~ 10 secs) Corresponding YES ’ ‘ 
Microswitch Eh 2 | OP/CL Continue 

DISPLAY SAW normal PLBD ops 
status change FAILURE 
from '1'to'0’ ? (cRT) 

NO @ Use MICRO-SW 

a.1b[ 1 | STAT for status 

ty 
4 
(CRT) 
ey PBD SW 

‘FAIL indicated ? NO] 5 | Request was 

for: 
9 YES afi] LATCH (DOOR) - 9.1 [7] 

v ‘ op > 

6} PLBAY LATCH (DOOR) - 91 Cy 
DOOR SWITCH cL “9 
FAILURE 

Vv 

° 
CAUTION 

7 | sls | 
(CRT) (CRT) 
@ AC POWER ® Select PBD SW Prior to deselect- 

OFF - ITEM 2 BYPASS - ITEM ing sw bypass. 
EXEC (*) 14 EXEC (*) turn off AC pwr 

@ Deselect all @ Continue PLBD v 
previously ops 

selected items 9 j 
@ AC POWER ON - (CRT) 

ITEM 1 EXEC (*) @-AC POWER OFF 

OFF - ITEM 2 

EXEC (*) 

9.1b PL BAY DOOR tb NOT bp 
LBD th Notbp DURING PLBD SEQ 
During PL8D 
OP(CL 1 } 
Sequence md 

SM (BFS SM 63) 

Nominal Config: PL BAY DOORS 
(R13L) 

PLBAY OR ‘OPICL' status VEST 2 | FAILED tb IN 3_| Continue 
SYS. 2-ENA now blank ? OP(CL) POSITION normal PLBD ops 

(MA73C) 
MCA LOGIC NO (CRT) 
MNA MID 1,3 -ON @ Use MICRO-SW 

MNB MIO 2,4-ON STAT for status 
MNC MID 2.4-ON 

cb MCA PWR 
AC1 3@MID 
1,3-cl 

AC2 3 MID 
2,4-cl 

AC3 3 MID 
2.4 -¢l 
  

SM (BFS 
SM 63) PL 
BAY DOORS         AC POWER ON - 
selected 

AUTO MODE SEL - 
deselected 

PBD SW BYPASS - 
deselected   a.1a[ 4] 

        

Qos Times 

Centerline 
2mtrs = 20sec 
Imte = 40sec 

Bulkhead 
2mtrs = 30sec 
Imtr = 60sec 

Door Orive 
2mtrs = 60sec 
Imtr = 120sec 

GQ) Bus Pwr 

Centerline Latches: 
ACI 

1-4 (mtr 1) 
5-8 (mtr 1) 
9-12 (mtr 1) 
AC2 
13-16 (mtr 2) 

AG3 
1-4 (mtr 2) 
5-8 (mtr 2) 
9-12 (mtr 2) 
13-16 (mtr 1) 

Bulkhead Latches: 
ACT 

RFEWD (mtr 1) 
LFWD (mtr 1) 

LAFT (mtr 1) 
AC2 
RAFT (mtr 2) 

R FWO (mtr 2) 
LFWO (mtr 2) 
AG3 
t AFT (mtr 2) 
R AFT (mtr 1) 

Door Drives: 
ACI 

STBO (mtr 1) 
AC2 
PORT (mtr 2) 
STBD (mtr 2) 

AC3 
PORT (mtr 1) 

    

MECH/9 1/001 04/25/88 9-4 MAL/ALUGEN 

o™ 

 



  

MECH 9.1¢ ‘PBD SW’ INDICATES STOP 

  
  

‘PBD SW’ i] . . 
Indicates Stop 
After PLBD PL BAY DOORS 
Sequence 

  Vv 

        

  

        

            

Initiation 

Sequences being YES 2 | 'PBD SW’ pl 3 | Continue 
completed ? DISPLAY S/W normal PLBD ops. 

I FAILURE Use Micro-sw for 
Status 

a.ta[ 6 | 

765           
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MECH 9.1d 

  

‘?' Displayed in 
OP/CL Column 

  Sequence 

  

1] 
  

at End of PLBD 

  
  

SM (BFSSM 63) ~ 
PL BAY DOORS     

  
766   

@/ OP/CL column 

"?' DISPLAYED IN OP/CL COLUMN 

  

      

      

  

  

  

            

    
  

  

  

  

      

  

        
  

        

  

  

  

  

        

  

  

  

    

      

  

  

    

  

      

        

‘M' displayed next YESH 2 | PF MOM » Continue 
to'?? PTE AILURE normal PLBD ops 

NO in manual mode 

a.re[ 2 | (CRT) 

t © Use MICRO-SW 
STAT for OP/CL 

4 | indications 
(CRT) 
e/ MICRO-SW 

STAT 

‘1’ displayed for NO is | ‘OPICL’ -pi_6 | Continue 
bothOPandCL = PP pispLay sw normal PLBD ops 
Micro-sw ? FAILURE 

(CRT) 
YES @® Use MICRO-SW 

STAT for status 

7 | Sequence G) 
just completed: 

CL »| 8 | ifonnext 

"| scheduled OP seq, 
op “his mechanism’s 

drive time is: 

Single Mtr Pt 9 OPEN 
MICRO-SW 

Dual Mtr FAILED IN OPEN 

POSITION 

@) ¥ 
14 

10 | 14 | 11 j Continue 
®@ Reclose PLBD aps (use 

manual 
Close Time procedures) 
is = to: 

afiz! cLosep @) leM 

—_— ~ PMICRO-sw 13] if Centerli FAILED IN CL > enterline 
Dual Mtr POSITION "| Latch: continue 

until priority fit 
| 8 | accomplished 

Otherwise: 

continue fit as 
14 | "MICRO-SW Ltt | Continue planned 
STAT’ S/W DIS- normal PLBD ops 
PLAY FAILURE OR 
PF MDM CHAN- 

NEL FAILURE       

G@) Ops Times 

Centerline 
2mtrs = 20sec 
Imtr = 40sec 

Bulkhead 
2mtrs = 30sec 
Imtr = 60sec 

Door Drive 
2mtrs = 60sec 
imtr = 120sec 

@) Oual Mtr CL 
ops available for 
door drive with use 
of MECH SSR-6 

    

MECH/9.1/012 04/25/88 9-6 MAV/ALL /GEN 
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MECH 

  

  

  

    

S.1e PBD SEQ FAIL 

  

      

  

  
  

    

  

  
  

  
  

      

  

      

    

PBD SEQ FAIL p> | . 
(R13L3 
@ PL BAY DR- 

If: STOP 

SM (BFS PL8D mechanism YES 
SM 63) PL move in 

BAY DOORS commanded om BL 

'¥’ in the ‘AUTO direction ? BAY DOORS 
SEQ’ column 
sdigcontts NO @/OP/CL column 
timed-out PLBD —— 
Mechanism ? adjacent to 

'y'? 

BFS NO 

S63 PBDSEQ LL ‘ 

FAIL 3 | MECHANISM 

JAMMED IN 

TRANSIT 

  

  

" 
SM (BFS 
SM 63) PL 
BAY DOORS 

Deselect Auto 

mode 
@ AUTO MODE 

SEL -iTEM 3 
EXEC 

® Repeat using 

manual mode 

  

      

      

  

YES       

      

  

    
  

          

NO 

Motion ‘AUTO SEQ’ 
observed ? SMW FAILURE 

NO 

X 

Stop, wait zi Continue :n 

for MCC. Repeat manual mode 
with MCC to / mtr 
currents 

(R13L) 
@ PL BAY DR- 

OP(CL) 

MCCnoteany = [YESH g_ | MECHANISM 
currents ? JAMMED IN OP 

(CL) POSITION 
  

    

1 
9 | PLBD S/W 

      

    
      

  

Lio} (crt) 

Y re a.rd[a | 

  

  

  

      

    
                      

FAILURE Mechanism 

position is: 

1+) If reqd: open 
op Doors 

12 | Select If Door Drive: 
alternate S/W and prepare for EVA 
continue normal CL 
PLBD ops Otherwise: 

continue until 
minimum 

duration fit 1s 
13] accomplished 

1 Prepare to 

deorbit next if Centerline 
opportunity Latch: 

e//MCC to 
consider EVA 

MECH/9 1/003 04/25/88 9-7 MALV/ALL/GEN 
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MECH 9.1e (Cont) 

  

sa | 
(CRT) 

® Deselect Auto 

mode 

© Select PLBD 

e'ement for 
manual mode       

| 
  

hist Desired 

  

  

    — p> a1 [2] 
  

    Pm 9.1K | 7 | 
      

    

  

  

mechanism 

position: 

p> Mechanism 
cl affected: 

LAT 

op DOOR 

Lz] Mechanism 

affected: 

LAT Le 9.1h 

DOOR     p> 9.1) 
  

        

MECH/9 11004 04/25/88 MAV/ALUGEN 

“oN 
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MECH 9.1f BOTH LATCH CL OR BOTH DOOR CL 
MICROSWITCHES = 1 AFTER OP 
COMMAND : 

ata | 

Both Latch CL »| i Lat or Door YS 2. j ‘MICRO-SW |p 2 | Continue Lat 
Micro-switches "| moving to OP STAT’ DISPLAY or Door OP 
= or position ? SW FAILURE 
Both Door CL NO 
Micro-switches 
= 1After OP y 
Command 4 | i 5 | AtMCC 

(R13L) request 
@ PL BAY DR- 

STOP (R131) 
@ Wait for MCC @ PLBAY DR-OP 

@ Hold ~ 10 sec 

6 | MCC to ¥mtr 
currents 

Currents Mi 74 LATOR 
present ? DOOR DRIVE 

PDU GEARBOX 
NO FAILURE OR LAT 

JAMMED CLOSED 

8 | LATOR 
DOOR OPEN S/W 

SEQ FAILURE 9 | Prepare to 
deorbit next 

- opportunity 

10] select 
alternate SW. 
Continue ops 

MECH 91.005 04/25/88 
  

  9-9 

  

MAUALLUGEN 
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MECH 

  

Both Latch OP 
Micro-switches 
= 1 

or 
80th Door OP 
Micro-switches 
= 1 AfterCL 
Command   

9.1g BOTH LATCH OP OR BOTH DOOR OP 
MICROSWITCHES = 1 AFTER CL 
COMMAND 

Gd 

  

  

    

  

            

    

  
  

  

  

            

    

  

    

  

    

    
    

10 | Select 
alternate s/w. 

Continue ops       

ptt] Lat or Door Ye | 2} “micro-sw | ta} Continue Lat 
© | moving to CL STAT’ DISPLAY or Door CL 

position ? SMW FAILURE 

NO 

q 

4 | 5_} atmcc 
(R134) request 
@ PL BAY DR- 

STOP @ PLBAY OR-CL 
@ Wait for MCC 

6 MCC to Ymtr 
currents 

Currents YESS >| Lator 
present ? DOOR DRIVE 

NO PDU GEARBOX 
FAILURE OR LAT 

JAMMED OPEN 

8 | LATOR 
DOOR CL S/W SEQ Vv 
FAILURE     

9 | If Latch fail- 
ure, / failed OP 
Latch Gang ts 
clear of rollers. 
Reopen Doors. 

(Refer to SYS 
DATA, dwg 
14,1-2) tf Center- 

fine Latch, MCC to 
consider EVA. If 

Door failure, 
open opposite 

Door and prepare 
forEVA       

      

MECH/9 1/006 04/25/88 9-10 MALU/ALL/GEN 
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MECH 9.1h LATCH GANG DOES NOT OP IN 
SINGLE MOTOR TIME 

s.1e[77] 
: G) | @) G) Ops Times 

Latch Gang 1} LATCH » Latch Gang YES Do not Centerline 
Does Not © | OBSTRUCTION IN clear of Rollers reciose Lat until 2mtrs = 20 sec 
Indicate OP in OP DIRECTION (Refer to SYS EOM Door Imtr = 40sec 
Single Mtr DATA, dwg Closure. Continue | {| 8ulkhead 
Drive Time 14.1-2)? PLBD opsin ¢ mers = 30 sec 

mtr = 60sec 
NO manual mode Door Drive 

2mtrs = 60 sec 
Imtr = 120sec 

v 

4 | Close Lat G) Flt will con- 
(R13L) tinue until priority 

  

@ PLBAY DR-CL 
  

Did Latch close ?   
  

5} Prepare to 
      

NO 

9.1e] 21] 

9.11 

}     
Gang !s: 
6 | Affected Lat 

  

PORT BLKHD 

  
deorbit next 
opportunity     

  

7_} Donot 
  

  

STBD BLKHD 
or C/L       

    x 
Fal Do not 
attempt to open 
STBD Door. Close 
any remaining 
Latch. Prepare to 
deorbit next 

opportunity       

  
attempt to open 
PORT Door. Close 

remaining Left 
Bikhd Latch     

  

flight accomplished. 
If Centerline Latch, 
MCC to consider 
EVA 

G) / MCC for 
pwrdn. Invoke 
priority flight if 
accomplishabie 

  

MECH/9 1/007 04/25/88 9-11 MAL/ALL/GEN 
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SINGLE MOTOR TIME 

a.te[ 16] 

  

  

MECH 9.11 

Latch Gang 1 ya J Latcu oes Not 
i OBSTRUCTION IN Indicate CLin 

Single Mtr CL DIRECTION 
Drive Time   

j Reopen the   
Latch 
            

  

(R131) 
@ PL BAY DR-OP 
  

  
At least one 

    

  

LATCH GANG DOES NOT CL IN 

  

  

YES 
Micro-sw 
indicates OP ? 

NO 

® 
3 | LatchGang [YES|_4 | Reopen 
visibly clear of Doors 
Rollers (Refer to 
SYS DATA, dwg 
18,1-2) ?       

i" 

a.th[6 | 

      

  

G) ons Times 

Centerline 
2mtrs = 20sec 
Imtr = 40sec 

Bulkhead 
2mtrs = 30sec 
Imtr = 60sec 

Door Drive 
2mtrs = 60sec 
Imtr = 120sec 

@) ciewittcon. 
tinue until priority 
flight accomplished. 
If Centerline Latch, 
MCC to consider 
EVA 
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MECH 

1 

9.1 DOOR DOES NOT OP TO AT LEAST ONE 
MICROSWITCH OPEN-INDICATOR 

  

Door Does Not 
Open to at 
Least One 
Microswitch 
OPEN-indicator   

1.| DOOR DRIVE 
  

  
  

  

y 

MECHANISM 
JAMMED IN OP 
DIRECTION       

a 

  

‘ 

  

y 

2 | Door 
appears to be in 
OP position (10 

stripes visible on 
multiple door 

drive pushrods) ? 

3 
  

  
  

  

@ Command Door 
CL in manual 

mode for 10 sec 
  

Door move in CL 

  

  

M5 

      
  

  
  

  
  

  
  

    
  

  

direction ? 
YES 

NO 

+ © ’ @) 
|__| Door OP 5 | Door YESS 6 | ROTARY 
within 2-Mtr deformed ACTUATOR 
Time ? (indicated by C/A JAMMED OR 

edge warped or FAILED AT 
NO YES uneven number | POINT OF 

of stripes visible DEFORMATION 
on multiple door 
drive pushrods) ? 

, NO 1 
| 7 | Continue G) 
normal PLBD ops v CAUTION 

    
  

    
'g_| DOOR DRIVE 
PDU GEARBOX   FAILURE 

  

   
    

    

  

      

Do not open PORT 

Door if < 2 stripes 
visible on STBD 

Door drive 

pushrods   
  

  ‘ 
  

Open other 

Door 
  

  
  

10 | 
@ Consult MCC 

for possible 

pwrdn and 
priority flight (if 
accomplishable)     
    

G) Ops Times 

Centerline 
2mtrs = 20sec 
imtr = 40sec 
Bulkhead 
2mtrs = 30sec 
Imtr = 60sec 

Door Drive 
2 mtrs = 60 sec 
Imtr = 120sec 

GQ) EVA requires 
disabling at least 
one Rotary Acyator, 
Le., one nearest 
point of deforma- 
tron 

G) EVA read for 

PDU DISCONNECT 

  
MECH/9 1/009 04/25/88 9-13 MAVALL/GEN 
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MECH 9.1k DOOR DOES NOT CL 

  

Door Does Not 
Close To the 
READY-TO- 

LATCH (2 of 3) 
From Both 
Blkhds   

1] DOOR DRIVE y 

  

    

  

IN CL DIRECTION 
MECHANISM JAMMED 

    

  
  

La} 
SM PL BAY 
DOORS 

  

      
At least two 
READY-TO-LATCH 

indications pre- 
sent at one 
Bikhd or if AFT 
Bikhd, is*door 
scallop on or 
below top of 

target stripe ?   

4 | Door 
  

    

YES 

  

deformed (indi- 

cated by C/L edge 
warped or un- 
even number of 
stripes visible on 
multiple door 

drive pushrods) ?   

ves 

© 
"ROTARY 

ACTUATOR 
JAMMED OR 
FAILED AT 
POINT OF   

    

NO 

+ ©®     
6 | DOOR DRIVE 

DEFORMATION 
  

  

® Attempt to 

reopen door to 
relieve load       

y 
  

  p—4 CAUTION 
      

Do not open PORT 

door if < 2 stripes   
PDU GEARBOX 

    
  

  

  

      

    

  

9.1e FAILURE 

q 

Z | Which Door 

being ciosed: (CRT) 

® Close STBD 
STBD P| Bikhd Latch 

TO-LATCH 

indication 

(R13L) 
@ PLBAY DR-CL 

(CRT) Other 
READY-TO-LATCH NO 

indication present |i 

(2 of 3) ? 
j 

(CRT) ¥ YES 

@ Clase PORT 

Bikhd Lat with 12 | 

READY-TO- ® Close that 

LATCH Bikhd Latch, 

indication then close 
CENTER 

(R13L) LATCHES 
@ PL BAY DR-CL 
  

(CRT) Other 
READY-TO-LATCH 
indication present 
(2 of 3) or if AFT 
Bikhd, is door 
scallop on or 

below top of 
target stripe ?   

  

  

  

  

    

visible on STBD 

door drive 
pushrods     

  

9 j 

® Open opposite 

door (if closed). 
If unable to 

open either 

door, /MCC for 
possible opwrdn. 
Prepare for EVA 

10} 
(CRT) 
© Close Center- 

line Latches in 

sequential 

order starting 

at closed Bikhd 
@ Close remain- 

ing Blkhd Latch 

  

  

    
  

  

  

Of 1a] 
  

    

  

(CRT) 

@ Close remain- 

ing Blkhd Latch 
  

READY-TO-LATCH 
(2 of 3) present ?   

    y 
13 | Prepare to 

deorbit next 

opportunity 
  

  

be     

    

  

YES YES 

q Vv 

16 | i 17 
(CRT) (CRT) 

@ Close remain- @ Close STBD 
ing Bikhd Latch Door       

(R13L) 
@ PLBAY DR-CL       

    
18 | Prepare to 

deorbit next 
Opportunity   

} 

@ Reopen Blkhd 

Lat 

@ ST8D Door to 
READY-TO- 

LATCH 

indication - CL 
@ ST8D Bikhd Lat 

adjacent to 

closed Left 
Bikhd Lat-CL 

®@ Centerline Lats 

inseq order-CL 

(starting at 

closed Bikhd) 
@ PORT Blkhd 

Lat-CL 
@ STBD Blkhd       

Lat-CL       

@ EVA requires 
disabling atleast 
one Rotary Actua- 
tor, |.e., one nearest 
pont of 
deformation 

@) EVA read for 
PDU DISCONNECT 

G) Sequential C/L 
Latch order: 
AFT BLKHD 
“A 13-16 

B 9-12 
Cc 5-8 
OD 1-4 

FWD BLKHD 
A 1-4 

B 5-8 
C 9-12 
D 13-16 

    

MECH/9 1/010 05/13/88 9-14 MAL/ALL/GEN 
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  MECH 

PASS 

9.11 

  

$63 PBD CONFIG 
  

1] AUTOSEQ 
  

    

FDA-msg and auto 
mode door ops 
terminate 

BFS 
  

$63 PBD CONFIG 
      

    

SMW TERMINATED 
BY OUT-OF- 
CONFIG STATE 
  

    

(R131) 
@ PLBAY DR- 

STOP 
  

    
3 | Deselect 
auto mode 
  

(CRT) 
® AUTO MODE 
SEL-ITEM 3 
EXEC (blank)       

  v @ 
  

4 | Reselect AC 
pwr 
  

@ ACPWRON-     ITEM 7 EXEC (*) 
  

    

@ Using manual 
mode, 
command 

out-of-config 
mechanism to 
correct config 

® Continue 

normal ops 
  

L 
CAUTION }— 

  

      

If manual mode 

used, /micro-sw 
stat for proper 

contig prior to 
issuing any door 
mechanism   command     

PLBD OUT OF CONFIG 

G) AC pwr 
terminated and 
must be reselected 

      MECH/9 1/011 04/25/88 
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MECH 9.2a STBD RAD LAT tb NOT bp 

  

  
  

    

  

  

        

  

  

  

  
  

      

  
      

    

    

  

RAD STBD LAT al 1 | . 
tb Not bp After "1 (R13L) - 
Switch Action: » @ RAD LAT CNTL 

SYS A,B (two) - 
= 10sec OFF 

AC Config t 
mTRiMCa [eus 

STBD | 2 | 
Lat ]1 3 1 (MA73C) 
1-6 42 2 2 MCA LOGIC 
Lat [1 3 1 @ MNA MiD 3 - 
a 2 3 3 OFF 

OPY| 1 i @ MNB MID 2- 
21)2 43 OFF ; 

PORT 
Lat 11 1 1 @ MNC MID 2 - 

16/2) 4 | 2 OFF 

A> da l3 tb- bp ? NO} 3 | tb FAILURE 
DPY}1 44 [1 

YES ztala y @@) 
La | is | 6 | Continue ops 

MCA LOGIC MCA LOGIC based on actuator 
@ MNA MID 3 - ® MNA MID 3 - time . 

Nominal Config: ON ON 
(MA73C) ® MNB MID 2- @ MNB MID 2- 
MNA LOGIC ON ON 
MNA MID 1,3 @ MNC MID 2- @ MNC MID 2 - 
(two) - ON ON ON 
MNB MID 2,4 
(two)- ON 
MNC MID 2,4 G) 
(two) - ON . y 

cb MCA PWR z] 
AC1 3p MID (RIBL) 
1.3 (two) < cl @ RAD LAT CNTL AC2 3 MID 
2,4 (two) - cl SYS A,B (two) - 

AC3 3g MID LAT(REL) 
2.4 (two) - cl ” 

{R13L) Continue until 
PLBAY MECH PWR 
SYS 1,2 (two) -ON 

  
desired PORT LAT 

state achieved       

  vy ©) 
  

Stop, disable 
good PORT LAT 
sys 

    Lattb-bp ? 

  

(MA73C) 
cb MCA PWR 
® AC13pMID1- 

op 
© AC23gMID4- 

op 
# AC330 MID 4- 

op 
  

@ Continue STBD 
LAT ops. Do 

not exceed 

single mtr time 
  

(R13L) 
@ RAD LAT CNTL 

SYS A,B (two) - 
LAT(REL)       

(10 } DISPLAY 
DRIVER tb FAILED 
ON       

  

G) POU Actuator 
Times 

Normai 

“Tat - 05 sec 
Rad - 40 sec 

single Mtr 
Lat -50 sec 
Rad - 80 sec 

Q) MCC verifica- 
tion needed for 
stuck tb and Micro- 
sw status 

      

MECH/9 2/001 04/25/88 9-16 MAUALL/GEN 
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MECH 9.2a (Cont) 

VW | LATCH 12 | Enable PORT |p 3 | Continue 

MECHANISM LAT sys normal RAD ops 
JAMMED 

(MA73C) 
cb MCA PWR 
© ACI 3g MID 1- 

cl 
© AC2 3 MID 4- 

cl 
@ AC3 3g MID4- 

    
Lia] 
(R13L) 
RAD LAT CNTL 

STBD tb: 
  

  

REL     

cl       

@ 
  

LAT t— fry Lisi Discontinue 
RAD ops on that 
onl   

; 16| Enable PORT 

LAT sys 
      

  

CAUTION L__ 
    

    

  

STBD depioy PDU 
armed to deploy 

that RAD if pnisw 

positioned to DPY. 

PDU may be dis- 
abled by switching 
appropriate MCA 
LOGIC sw OFF   

  

  

  ¥v G) 

| Discontinue 
ops on that 

pni 

  

  

v     
18 Enable PORT 

LAT sys 
  

(MA73C) 
cb MCA PWR 

© AC1 3 MID1- 
cl 

@ AC2 3g MID 4- 
cl 

® AC3 3g MID 4- 
cl         

(MA73C) 
cb MCA PWR 
@ ACI 3g MID 1- 

cd 
© AC23pMID4- 

cl 

© AC3 3m MID4- 
cl 

MECH PORT | 
$SR-1 RAD OPS 

      

  

G) PDU Actuator 
Times 

Normal 
Lat- 25 sec 
Rad - 40 sec 

Single Mtr 
Lat - 50 sec 
Rad - 80 sec 

G) Consult MCC to 
determine pwrdn 
requirements, if any 

  

MECH’9 2/002 04/25/88 MAUALL/GEN 
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MECH 9.2b STBD RAD tb NOT bp 

  

  

        
  

G) PDU Actuator 
Times 

Normal 
      

  

  
  

        

  

      

RADSTBORAD || 1 1 | Rad moving 1YES 2] continue 
tb Not bp After Tt to deploy/stow until pni stops * sw Action ? position . 

= tb-bp ? 13 | to FAILURE 
= 10 secs 

YES 

v 

La} 
(R13L) 
@ RAD CNTLSYS 

4,B (two) - OFF 

Vv       

1 
's_| MECHAN- 
ICAL JAM IN STBD 

RADIATOR 
MECHANISM 

6 | DISPLAY 
DRIVER tb FAILED 
ON       

  

  

  v 
    

  

Z | tsolate STBD 
RAD deployment 
POU   WO) 
  

  

(MA73C) 
cb MCA PWR 
@ ACI 3 MID3- 

op 
@ AC2 3 MID 2- 

op 
@ AC3 3 MID 2- 

op 

3 | Continue ops 
based upon 

actuator time   

9 Enable PORT 
MCA PWR 
      

  

    q 
10 j Reqd RAD 

({MA73C) 
cb MCA PWR 
@ ACI 36 MID1- 

cl 
@AC236 MID4- 

cl 

@ AC3 30 MiD4- 
cl 
  

  

      () 
  

      

  

position: 

OPY Ly! ii] Deploy PORT 
RAD 

STO 
(R131) 
@ RAD CNTLSYS 

A,B (two) - DPY 
(tb-DPY)   

2] Continue ops 
with reduced 

efficiency in STBD 
sys :       

  

‘ 
  

13 | Stow, latch 14 | Enable STBD L yl is | Disable PORT 

  

  

  
  

  

        
  

      

      

    

          

Lat - 25 sec 
Rad - 40 sec 

Single Mtr 
Lat -50 sec 
Rad - 80 sec 

6) MCC verifica- 
tion needed for 
stuck tb and Micro- 
sw status 

G) Consult MCC to 
determine pwrdn 
requirements, if any 

    

PORT RAD MCA PWR LAT MCA PWR 

(R130) (MA73C) cb MCA PWR 
® RAD CNTL SYS cb MCA PWR @ ACI 3 MID 1- 

A,B (two) - STO @ AC1 3 MID3- op 
(tb-STO) cl ® AC23@ MID4- 

@ RAD LAT CNTL ® AC2 3@ MID 2- op 
SYS A,B (two) - cl ®@ AC3 3@ MID 4- 
LAT (tb-LAT) ®@ AC3 3@ MID 2- op 

cl 

v 
16 } Enable STBD Liz] EVA reqd to 18 } Latch STBD 
MCA PWR stow STBD pn RAD LAT 

(MA73C)} (R13L) 
cb MCA PWR @ RAD LAT CNTL 
© ACI 3 MID3- SYS A,B (two) - 

ct LAT (tb-LAT) 
® AC236 MID2- 

cl 

© AC3 36 MID2- 
cl 

MECH/9 2/1003 04/25/88 9-18 MAUALL/GEN 
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MECH 9.2¢ 
IN 50 SEC 
  

STBD RAD LAT 
CNTL tb Not LAT 
or REL Within 50 
Sec.       

  

  
} | PORT LAT tb NO 

> Continue   
at desired state ? 

    

YES 

  q 

  
until desired 
PORT LAT tb state 
achieved     

    

  
3_| Stop, disable PORT LAT sys 
  

(MA73C) 
cb MCA PWR 
@ ACI 3g MID 1 -op 

® AC2 3 MID 4- op   © AC3 3 MID 4-00 
  

  
  

ra 
® Return STBD LAT to initial position 
  

(R13L) 
@ RAD LAT CNTL SYS 4,8 (two) - LAT(REL) 
  

®@ Record time from sw act to tb indication     

    

  

STBD RAD LAT tb NOT LAT OR REL 

  

        

    

  

    

  

        

  

  

  

  

    

  

    

        

  

  

MCC will advise 

Lat Gang status 
  

STBD LAT tb will 
remain bp       

sec 

v 

®@ Cycle STBD 
LAT for max 1 

time 

(R13L) 
@ RAD LAT CNTL 

SYS A,B (two) - 
REL(LAT) for 50 
sec max 

Desired th Yet 6 | Temporary 7_| Enable PORT 
achieved ? JAM OR BINDING LAT sys 

IN STBD LAT 1-6 
NO (7-12) SYS (MA73C) 

cb MCA PWR 
q © ACI 3p MID 1- 

cl 3 | MECHANI- 
CAL JAMOR ° nce 3p MID 4 - 
BINDING IN STBD 
LAT 1-6 (7-12) SYS ° AG 3p MID 4- 

Vv ‘ 

19 | Lat position 10 | Continue 

reqd: normal RAD ops 

Las] Wait for 

REL (R431) 
@ RAD LAT CNTL 

SYS A,B (two) - 
LAT     

MECH/9 2/004 04/25/88 MAL/ALL/GEN 

  

 



780 

  
MECH 

  

9.2c (Cont) 

  

  

    
  

      

12] Enable PORT 
LAT sys G) 

(MA73C) 13] continue ops 
cb MCA PWR with reduced 
@ AC1 3 MID 1- efficiency in STBD 

dl sys. STBD pri to 

© AC2 3@MID4- remain stowed 
cl and latched 

© AC3 3 MID 4- 
cf 

  

14 J Latch the Lh 15 | Enable PORT 16 | Disable STBD 
  

  

    
  

  
cl   

  

        
  

  

STBD LAT LAT sys LAT sys 

(R131) {MA73C) cb MCA PWR al 17] Deploy PORT 
@ RAD LAT CNTL cb MCA PWR @ AC13@MID3- " | RADS 

SYS 4,8 (two) - @ ACI 3mMID1- op 
LAT (tb-LAT) cl @ AC2 3 MID 2- (R13L) 

® AC2 3p MID 4- op @ RAD LAT CNTL 

cl © AC3 3g MID 2- SYS A,B (two) - 
© AC33pMID4- ap DPY (tb-DPY)   

  

    
18 | Enable ST8D 

LAT sys 
  

(MA73C) 
cb MCA PWR 
@ AC 3 MID 3 - 

cl 

@ AC2 3 MID 2- 
cl 

® AC3 3g MID 2- 
cl ‘ 
  

  QO 
  

13 | Continue ops 
with reduced RAD 

efficiency in STBD 
sys       

G) Consult MCC to 
determine pwrdn 
requirements, if any 
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MECH 9.2d STBD RAD tb NOT DPY OR 

STO IN 40 SEC 

RADSTBDCNTL || _g|1 | RAD appears yes 2 | Continue * 
tb Not DPY or to move to the until RAD pni 

gto Within 40 correct position ? stops G) 
ec 

NO RADstowed? |S. 3. | YRAD 
s 

position 

4 | NO 

(Ri3L) PL BAY DOORS 

@ RAD CNILSYS 

A,B (two) - OFF 
@ AC PWRON - 

ITEM 1 EXEC (*) 

@ Select ROR 

(R13L) 
@ PLBAY DR-CL 

(30 sec, = 90°) 

@ PL BAY DR- 

q STOP 

£2 | STBD RAD (CRT) 

JAMMED @ Deselect R DR 
@ ACPWR.-ITEM 

2 EXEC (*) 

[s] 
y 0) 

  

    
  

  6 _| Disable PORT 
RAD sys 
  

  

(MA73C) 
cb MCA PWR 
@ ACi3pMID 1 - 

op 
® AC2 3p MID 4- 

op 
@ AC3 3p MID 4- 

op 
  

    
Lio | 
@ Return STBD 

RAD to initial 

position 
@ Record time 

from sw act to 
tb indication 

sec 

qy 

Z | If deployed,   
  

compare STBD 
RAD to PORT 

RAD. If stowed, 

compare STBD 
RAD with STBD 
fixed RAD pnis. 

  

  

  

    
  

    
  

    
  

  

  
      

  

13 | RAD position 

isnow ? 
  

sTO   
  

DPY 
  

‘ 
  

15 Cycle STBD 
RAD max 1 time 
  

(R13L) 
@ RAD CNTLSYS 

A,B (two) - STO 

(tb-STO) 
  

RAD stow ?   ¥
 m
 

wn   
  

NO 

5   
  

16] Latch the 

STBD RAD 
  

(R13L) 
@ RADLAT CNTL 

SYS A,B (two) - 
LAT (tb-LAT)     
  

Does RAD appear 

to be in correct NO g_}| ACTUATOR 
position ? > Pivitr FAILED AND 

YES MECHANISM 
1 JAMMED 

g_| (R13L) STBD 
tb indicate NO 
STO(DPY) ? 

YES 
q 

i} FAILED-CL 112] FAILED-OP 
STO(DPY) MICRO- MICRO-SW OR 
SW OR ACTUATOR STO MICRO-SW 
MTR FAILURE NOT CL CAUSED 

BY RAD OVER- 
RIGGING 
  

  y_ @) 
  

14] Continue 

RAD ops based on 

time and 

observed motion     
    

(1) aor may 
remain at 90 deg 
position. PLBD ops 
will begin following 
latching of RADs 

Q) PDU Actuator 
Times 

Normal 
Lat - 25 sec 
Rad - 40 sec 

Single Mtr 
Lat - 50sec 
Rad - 80 sec 
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MECH 9.2d (Cont) 

  

17} RAD position 
isnow ? 
  

OPY — pot} 8 | Stow and 
  

  sTO 
latch STBD RAD   pnl 

  

  y_@) 

  

sys 
(MA73C) 
cb MCA PWR 

  

19 | If stowed, 
latch the Latches 

® AC1 3g MID 1- 
op 

© AC2 3p MID 4- 
  

(R13L) 
® RAD LAT CNTL 

op 
© AC33pMID4- 

Disable PORT RAD 

  

  

  
SYS A.B (two) - Op 
AT - LAT (tb-LAT) (R130) 

STBD pni to @ RAD CNTLSYS 

remain stowed A.B (two) - STO 
and latched ({tb-STO)   @ RAD LAT CNTL   

SYS A,B (two) - 
LAT (tb-LAT)       

16   

20] 
@ Position STBD 

pni to deployed 
position 

  Y Vv 
  

    
RAD sys 

  

@ RAD CNTLSYS 
A,B (two) - DPY 
(tb-OPY) 

@ EVA reqd to   

  
stow pni 

21.J Enable PORT 

  

(MA73C) 
cb MCA PWR 

cl     

cl   cl 

© AC13o MID 1- 

© AC23 MID 4- 

® AC33o MID4- 

  

  () 
  

22} Continue 

STBD RAD ops 
with reduced 

efficiency       

  

G) Consult MCC to 
determine pwrdn 
requirements, if any 
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MECH 9.2e PORT RAD LAT tb NOT bp 

  

  

      

  

  
    

  

                        
  

      

  

RAD PORT LAT at | . G) eou Actuator 
‘| tb Not bp After vy (R1V3L). . — 

Switch Action @ RAD LAT CNTL Norma. 
SYS A.B (two) - Rad -40 sec = 10sec ‘ OFF Single Mtr 

/ Lat - 30 sec 
AC Config Rad - 80 sec 

MTRIMCA [BUS 
STBD 

tat [1 73 71 MCA LOGIC (2) MCC veritica- 
16 )2 /2 | 2 ® MNAMID 1- tion will be needed 
Lat ;i | 3 | 1 OFF for stuck tb and 
cov 2 2 3 ¢ MNB MID 4- Micro-sw status 

212 /]3 OFF 
POR] @® MNC MID 4- 
Lat | 1 1 1 OFF 
1-6]2 | 4 | 2 

Lat {1 | 1 | tb-bp ? NOW 3 | tbraiture 
7-12) 2 4 3 
DPY/| 1 ] 1 YES 

2 4 3 

a | 
(MA73C) MCA LOGIC 

MCA LOGIC @ MNA MID 1 - 

Nominal Config: © MNAMID 1 - ON 
(MA73C) ON @ MNB MID 4- 
MCA LOGIC @ MNB MID 4- ON 

MNA MID 1,3-ON ON @ MNC MID 4- 
MNB MID 2,4-ON @ MNC MID 4- ON 
MNC MiD 2.4-ON ON 

co MCA PWR 
AC1 3 MID 
1,3-cl 

AC2 3 MID ; 010)     
        

2,3-cl - . 6 | 7 Continue ops 
AC3 3 MID (R13L) based on actuator 
RID cl @ RAD LAT CNTL time 

PL BAYMECH PWR ers (two) - 
SYS 1,2 (two) -ON LAT(REL) 

  

Continue until 

desired STBD LAT 
state achieved 

ra Stop, disable 
good STBD LAT 
sys 

      

    

  

(MA73C) 
cb MCA PWR 
© ACI 3g MID3- 

op 
© AC23MID 2- 

op 
® AC3 3 MID 2- 

op 
  

@ Continue PORT 
LAT ops 
  

(R13L) 

@ RAD LAT CNTL 
SYS A,B (two) - 
LAT(REL) 
  

Do not exceed 

single motor time 

¢ 
[2] 

      

783         
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MECH 9.2e (Cont) 

  

  

Lo | Lattb-bp ? [res DISPLAY 
x DRIVER tb FAILED 

° 

  

ON       
  v     

11 | LAT 

MECHANISM 

JAMMED       

  
    

sa] 
(R134) 
RAD LAT CNTL 

PORT tbs: 
  

LAT 

42 Enable STBD 
LAT sys 
  

(MA73C) 

cb MCA PWR 

@ ACI 3g MID 3- 
cl 

@ AC2 3p MID 2- 
cl 

® AC3 3b MID 2 - 
cl 
  

    
iia} Continue 

normal RAD ops     
  

G) 
  

> 15] Discontinue 
  

  

REL       

  

CAUTION 
        

PORT deploy PDU 
armed to deploy 
that RAD if pn! sw 

positioned to DPY. 
PDU may be dis- 
abled by switching 
appropriate MCA 
LOGIC sws OFF     

  @) 
  

17 j Discontinue 

RAD ops on that 

      

pn | 

  

18 | Enable STBD 
LAT sys 
  

(MA73C) 

@ ACI 3 MID 3 - 
a 

@ AC2 3g MID 2 - 
ct 

@ AC3 3 MID 2 - 
cl       

RAD ops on that 
pni   

16] Enable sTBD y 

  

    

LAT sys 
  

(MA73C) 
cb MCA PWR 

@ ACI 3 MID 3 - 
cl 

© AC2 3 MID 2 - 
cl 

® AC3 3p MID 2- 
cl 

MECH STBD 

SSR-2 RAD OPS 

      

G) PDU Actuator 
Times 

Normal 
Lat - 25 sec 
Rad - 40 sec 

Single Mtr 
Lat-50 sec 
Rad - 80 sec 

G) Consult MCC to 
determine pwrdn 
requirements, if any 
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9.2f PORT RAD tb NOT bp 

  

  

        

Continue   

    

MECH 

RAD PORT RAD »| 1 | RAD moving 

tb Not bp After " | to deploy/stow 
sw Action position ? 

NO 
= 10secs 

    
ral 
(R131) 
@ RAD CNTLSYS 

A.B (two) - OFF 
  

  

until pni stops 

G) POU Actuator 
Times 

Normal 
  

  tb-bp ? 

  

3_| tb FAILURE           

YES 

v     

5 | MECHAN- 
ICAL JAM IN PORT 

RAD MECHANISM   6 | DISPLAY 
DRIVER tb FAILED 
ON       

yv     
Z isolate PORT 

RAD deployment 

POU 
  

(MA73C) 
cb MCA PWR 
@ ACI 36 MID'- 

op 
@ AC2 3 MID 4- 

op 
@ AC3 3% MID 4- 

op 
  

    y 
10 | Reqd RAD 

  

      v)(2)   
3 | Continue ops 
based on 

Actuator time       

  

        

  

position: 

DPY L pt 13 | Deploy STBD 
RAD 

STO 
(R13L) 
@ RAD CNTLSYS 

A,B (two) - DPY 

(tb-DPY) 

  
  

: 

Enable STBD 
MCA PWR 
  

(MA73C) 
cb MCA PWR 

@ AC1 3 MID 3 - 

cl 
@ AC2 3 MID 2- 

cl 

@ AC3 3@ MID2-       

6)     q 
12 | Continue ops 
with reduced 

efficiency in STBD 
sys       

  

'12| stow, latch 14] Enable PORT 13. | Disable STBD   

  

the STBD RAD MCA PWR RAD 

(R13L) (MA73C) cb MCA PWR 
@ RAD CNTL SYS cb MCA PWR @ AC13@ MID 3- 

A,B (two) - STO @ ACI 3 MID 1- op 
(tb-STO) cl @ AC23¢ MID 2- 

@ RAD LAT CNTL 

SYS A,B (two) -       

  

@ AC2 3d MID4- 
el 

  

op 
@ AC3 3@ MID 2-       

    

        

  

  

LAT (tb-LAT) @ AC3 3% MID 4- op 

cl 

‘ Vv 

16] Enable PORT p| iz | EVA read to 18 | Latch the 
MCA PWR stow STBD(PORT) PORT RAD LAT 

pni 
(MA73C) (R13L) 
cb MCA PWR @ RAD LAT CNTL 

@ ACI 36 MID1- SYS A,B (two) - 

cl LAT (tb-LAT) 

@AC2 36 MID4- 

cl 
© AC3 3m MID 4- 

cl               

Lat - 25 sec 
Rad - 40 sec 

Single Mtr 
Lat - sec 
Rad - 80 sec 

@) MCC verifica- 
tion needed for 
stuck tb and Micro- 
sw status 

G) Consult MCC to 
determine pwrdn 
requirements, if any 
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MECH 9.2g PORT RAD LAT th NOT LAT OR REL 
IN 50 SEC 

PORT RAD LAT tJ} staptarte [NOT 2 | continue 
CNTL tb Not LAT at desired state ? until desired $TBD or REL Within 50 LAT tb state 
Sec Yes. "| achieved         

  

      

3 | Stop, disable STBD LAT sys 
  

(MA73C) 
cb MCA PWR 

@ ACI 3g MID 3-op 

@ AC2 3m MID 2-op 
© AC3 3m MID 2- op       

  
  

La | 
@ Return PORT LAT to initial position 
  

(R13L) 
@ RAD LAT CNTL SYS A,B (two) - LAT(REL) 
  

@ Record time from sw act to tb indication       

    
Ls | 
@ Cycle port 

LAT for max 1 

time 
  

(R13L) 
@ RAD LAT CNTL 

SYS A,B (two) - 

    

        

  

  

    

    

LAT 1-6 (7-12) SYS       

    

  

  

  

  

        
  

  

v 

9 | Lat position 
reqd: 

11) Wait for 
LAT PP NCC 

REL (R13L) 
@ RAD LAT CNTL 

SYS A,B (two) - 

MCC will advise 
Latch Gang status 

STBD LAT tb will 

remain bp       

  

REL(LAT) for 50 

sec max 

YES, 
Desired tb 6 | TEMPORARY | 2} Enable STBD 

achieved ? JAM OR BINDING LAT sys 

IN PORT LAT 1-6 
NO (7-12) SYS (MA73C) 

cb MCA PWR 

y © ACT 3 MID 3- 
8 | cl MECHANI- ; 

CAL JAM OR © AC2 3p MID 2 
BINDING IN PORT © AC3 3g MID 2- 

ci 
  

    q 
10 j Continue 
normal RAD ops       

    

MECH/9 2/011 04/25/88 9-26 MAL/ALL/GEN 

  

 



787 

  MECH 9.2g (Cont) 

© 
  

12 J Enable PORT 
(STBD) LAT sys 

2B | Continue ops 
  

  

(MA73C) 
cb MCA PWR 
© ACT 3 MID 3 - 

cl! 
@ AC2 3 MID 2- 

cl 

© AC3 3 MID 2- 
cl   

  

with reduced 

efficiency in PORT 
sys. PORT pni to 
remain stowed 
and latched     

    € 

  

  

  

      

  
cl       

114] Latch PORT 115} Enabiest80 |. | 16] Disable PORT LAT LAT sys "| LAT sys 

(R13L) (M473C) cb MCA PWR 
@ RAD LAT CNTL cb MCA PWR @® ACT 3mMIDI- 

SYS A,B (two) - @ AC1 3 MID 3 - op 
LAT (tb-LAT) ct ® AC2 3p MID 4- 

@ AC2 3h MID 2- op 
cl © AC3 3g MID 4- 

® AC3 3p MID 2- op   
  

  
  

iz] Deploy STBD 
RADS 

18] Enable PORT 
  

"| LAT sys 
  

(R131) 

@ RAD LAT CNTL 

SYS A,B (two) - 
DPY (tb-DPY)       

(MA73C) 
cb MCA PWR 
® ACI 3m MID T- 

cl 

© AC2 3g MID 4- 
cl 

© AC3 3 MID 4- 

  

  QO 
  

19 | Continue ops 

with reduced RAD 
efficiency in PORT     sys 
  

G) Consult MCC to 
determine pwrdn 
requirements, if any 
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MECH 9.2h PORT RAD tb NOT DPY OR 
STO IN 40 SEC 

RAD CNTL PORT » {1} RAD appears [YES] 2] continue . @ LOR may 
tb Not DPY or Prtomovetothe -{~”) until RAD pal remain at 90 deg 
STO Within 40 correct position ? stops G) position. PLBD ops 

Sec will begin following 

NO RAD stowed ? YES 3 j /YRAD latching of RADs 
Vv "| position 

4 | ve @) PDU Actuator 
(R131) PL BAY DOORS Times . 
@ RAD CNTLSYS Normal 

A,B (two) - OFF e ACPWRON- | | I Tat-25 sec 
(TEM 1 EXEC (*) Rad - 40 sec 

@ Select LDR Single Mtr 

Lat - 50 sec 
(R13L) Rad - 80 sec 

PL BAY DR-CL 5_| PORTRA ° 
aaaMeD RAD (36 sec, 90 deg) 

@ PL BAY DR- 
STOP 

— q (CRT) 

y 6 J If deployed. . Deselect LOR 
- hg} @ AC PWR OFF - 

| 7_} Disable $TBD compare PORT ITEM 2 EXEC (* . E € (*) 
RAD sys RAD with STBD 

RAD. if stowed, 
(MA73C) compare PORT 

cb MCA PWR RAD with PORT 
# AC13oMID 3- fixed RAD pnis 

op N TUATOR 
© AC2 3 MID 2- Roes RAD appear a ACuArO 

op oeton a AND MECHANISM 
© AC3 3p MID2- p HAS JAMMED 

oP YES 

Vv y 

19 | tb indicates INGE 11] FAILED-oP 
@ Return PORT STO(DPY) ? MICRO-SW OR 

RAD to initial YES eee ecy 
position NOT CL CAUSED 

® Record time x BY RAD 
from sw act to 12.) FAILED-CL OVERRIGGING 
tb indication STO(DPY) 

___ sec MICRO-SW OR (2) 
ACTUATOR MTR j 
FAILURE 13 j Continue 

RAD ops based 
on time and 

y observed motion 
14 | RAD position 
is now: 

sTO 

DPY 

y 

15 | Cycle PORT 

RAD max 1 time 

(R13t) 
@ RAD CNTLSYS 

A,B (two) -STO 

(tb-STO) \ 

YES 
Did RAD stow ? t—| 16 | PORT RAD to ell? | Latch PORT 

remain STO © | RAD 
NO 

(R13L) 
® RAD CNTLSYS 

A,B (two) - LAT 

(tb-LAT) 

788           
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MECH 

t 
  

18 | RAD position 

9.2h (Cont) 

  

  

  

  

  

    
      

    

  

              

  

  

        

G) Consult MCC to 
determine pwrdn 

      

isnow ? requirements, if any 

OPY 19] Stow, latch Pr Enable STBD Pi Continue 
the PORT RAD pni RAD sys PORT RAD ops 

STO with reduced 
Disable STBD RAD (MA73C) efficiency 

4 (MA73C) cb MCA PWR 
cb MCA PWR @ AC13oMiID3- 

| 22 | if stowed, © ACI 36 MID 3- cl 
latch the LAT op @ AC2 3p MID 2- 

® AC2 3p MID 2- cl 
(R131) op © AC3 36 MID 2- 
@ RAD LAT CNTL ® AC3 3 MID 2- ct 

SYS A,B (two) - op 
LAT (tb-LAT) 

(R131) 
PORT pni to @ RAD CNITLSYS 

remain stowed, A,B (two) - STO 
latched (tb-STO) 

@ RADLATCNTL 

SYS A,B (two) - 
ua LAT (tb-LAT) 

®@ Position PORT 

pni to deployed 

position 

(R13L) 
@ RAD CNTLSYS . 

A,B (two) - DPY 

(tb-DPY) 

@ EVA reqd to 

stow onl 

9-29 MAL/ALL/GEN MECH9 2/014 = =04/25'88 
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MECH .|9.3a CTRLINE LAT tb NOT STO 

G) . @ Ctrline LAT 
" « Actuator Times : . 2mtrs- 6sec -| ET UMBILICAL 

DOORCTRLINE || [4 | Buehwe 
LAT tb Not STO (R2) Ctrline 7 LAT 

Position tno LAT- Cine LAT 
AC1-mtr1 

(MA73C:D) Any AC3- mtr 2 
of the following ® 

Nominal Config: MCA PWR cbs NOT 2] Noticeable AC Intermediate Config] _‘| tripped ? rs Coordinate current increase 
(R2) ACI 3p AFTI with MCC on ntrdamage if tat ET UMB DR AC2 3p AFT 2 AC 1.2.3 did not drive to 510 MODE - GPC/MAN AC3 3 AFT 3 currents position 
CTRLINE LAT - 

STO (tb-STO) YES G) CMtrc ET UMB 1 osz 5 itr Current 

LLR DR - OFF . 
jormal - .25 (tb-OP) Lad dinate a | amps/phase 

eRe) with MCC SM 67 ELECTRIC ® 

(MA73C) before closing ® Monitor AC1,2 SHorm Real Time MCA LOGIC c 3Currents : command to cycle MNA AFT 1-ON 
latches y 

MNB AFT 2-ON 

MNC AFT 3-ON 
G) MCC ver: 

4 Cit we Led \ 5 , fication reqd to AC2 3g AFT 2 - cl CAUTION : determine tb failure 

AC3 3 AFT 3 -cl 
Own Do not leave ET 
Sx UMB DR CTRLINE 
50 LAT swinSTO 

© position > 14sec 

ia | 

9.3 1G 
@ ETUMB OR : 

CTRLINE LAT - 

STO (4) 
YES 

Currents incr ? — LS] ACTUATOR 

NO 

7] ELECTRICAL 
PWR OR tb 
FAILURE 

790           
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MECH 9.3b DRIVE th NOT CL 

G) , « G@) Door Drive 
  

        

  

  

  

    
  

    
  

        
  

          

. . JActuator Times 
. 2 mtrs - 24 sec 

ET ‘orn HR imtr - 48sec 
DR (Drive) t = Bus Pwr 
Not CL After 48 (R2) Right Door Drive 
Sec With sw In @ ET UMB L(R) AC3-mtr1 
CL Position DR - OFF AC2-mtr 2 

. Left Door Drive 
ET UMB L(R) DR YES AC1-mtr1 
tb- bp after AC3-mtr2 
3sec? @ 

: sae Door Latch Nominal Config: _ ; NO Actuator Times 
intermediate Config: > mtrs- 6 sec 

(R2) 1mtr -12 sec 

MODE - GPCIMAN .2} imarsc:oy [NQt 3 | 
CTRLINE LAT - Any of the follow- © Coordinate G) Opposite door 
STO (tb-STO) ing MCA PWR cbs with MCC uplock latch switch 

ETUMB tripped ? before attempt- L(R) will override 
LRDR-CL AC1 3g AFT 1 ing door latch- failed R-T-L Microsw 
(tb-CL) AC2 3 AFT 2 ing if time oo 

LR LAT - OFF AC3 3G AFT 3 available (a) Verification of 
(tb-REL) YES . door close and latch 
(MA73C) . will be determined 

MCA LOGIC ‘ ‘ Q) 3 by ground TM 

MNA AFT 1-ON 4 | 5 } Attempt 

MNB aT 3 : ON @ Coordinate door latching G) Wait for MCC 
MNC -ON. Wi ith both latch to further trouble- with MCC with bot! c 

cb MCA PWR before closin switches shoot L(R) Door AC1 3p AFT 1-cl eb 9 drive 
AC2 3 AFT 2 -cl (R2) 
AC3 3 AFT 3 - cl ® ETUMBL.R 

LAT (two) - LAT ( 4 ) 

ETUMBL.RLAT [YE ET UMB 
tb (two) - LAT DOOR L(R) tb 

after 12 sec? FAILED OR L(R) 

READY-TO-LATCH 

NO MICROSW 
FAILURE 

v ( 5 ) 5 ¥       
DOOR DRIVE 

SWITCH FAILURE 
OR MECHANICAL 
JAM 

  
791       
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Intermediate Config: 

UPLOCK LAT tb NOT LAT 

YES 
  

  

MECH 9.3¢ 

ET UMBL(R 
(Uplock) WA it gt | 
tb Not LAT (R2) 
After 12 Sec @ ETUMB L(R) 
With sw in LAT LAT - OFF 
Position 

ET UMB L(R) LAT 

tb - bp after 3 
sec ? 

Nomina! Config: NO 

    

  
      

  

  

  

  

  
          

  
    

  

  

  
      

  

  

G) Door Uplock 
Actuator Times 

mtrs- 6sec 
imtr -12sec 

Bus Pwr 
Right Uplock LAT 
AC3- mtr i 
AC2- mtr 2 

Left Uplock LAT 
AC1-mtr1 
AC3- mtr 2 

Q) Opposite door 
uplock latch switch 

  

eB oR 1 L{R) will override 
iled R-T-L Micro-sw| | 21 (ma73c:D) ane MODE -GPOMAN | Pa Sra follow ®) © vertean 

STO (tb-STO) ing MCA PWR cbs Verification of 

ET UMB tripped ? NOT 3 | Reattempt upiock LAT position 
LRDR-CL AC13gAFT1. [PT Door Uplock can be determined 

‘ : : y ground TM. Wait 
(tb-CL) AC2 3 AFT2 Latching using for MCC to further 
LRLAT-LAT AC3 36 AFT 3 both latch troubleshoot LR 

(tb-LAT) YES switches Uplock LAT 

(MA73C) (R2) 

ea on “ruwacs , LAT (two) - LAT G) 
MNB AFT 2-ON 

a McA PWR ET UMB L.RLAT TEMPORARY 
ACI 3g AFT 1- cl tb (two) - LAT ET UMB DOOR 

is | ; after 12 sec? f UPLOCK LAT tb 
AC2 3 AFT 2 - cl ® Coordinate FAILURE 

AC3 3 AFT 3 - cl with MCC \"° 

before closing 
cb G) 

| 6} DOORLAT 
sw FAILURE OR 
MECHANICAL 

JAM OR tb 
FAILURE 

792 
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MECH 

  

PL RETEN RDY 
1(2,3,4,5) tb 
Not bp When PL 
Deployed   

9.4a PLRETEN RDY 1(2,3,4,5) tb NOT bp 

  

1 
  

    

Nominal Config: 
(MA73C) 
MCALOGIC 
MNA MID 1,3 
(two) - ON 

MNB MID 1,3 

(two) - ON 
(MA73C:C,D) 
cb MCA PWR 
AC1 360 MID 
1,3(two) - cl 

co MCA PWR 
AC2 3¢ MID 
i 3(two)- cl 
(R13L) 
PL BAY MECH PWR 

SYS 1,2 (two) - ON 

(A6U) 
PL RETEN LOGIC 
PWR SYS 1,SYS 
2 (two) - ON 
PL RETEN PL SEL - 
4(2,3) 
(PORS OPS C/L) 
PLRETEN LAT 

1(2,3,4,5)- 
REL(LAT) (PORS 

OPS) 

  

SM 97 PL 
RETENTION       

  ey RDY-FOR-LAT 
Micro-sw status     

  © 
  

PLSELX 

RDY-FOR-LAT 

LAT/REL 

LAT X 

AB/AB 
  

XX/XX 
  

P(S.K) 
  

  3] th FAILURE 
      

  

P(S.K) 

@   
  

4.| MICRO-SWA   
FAILURE   

  

  
q 

5 Continue ops 

  using CRT   
  

  

P(S,K)           

  
6} TRUNNION 7 | Continue ops 

  

EJECT ARM 
FAILURE       

using available 
cues. During 

stow, latch ail 

other latches 

before attempt-   ing a failed latch     

  

G)» = PORT 
S = STBD 
K = KEEL 

Depicts SM SPEC 097 
PL RET M/S LOGIC 

GQ) Micro-sw A 
drives PL RETN Sys 
tb 

G) Trunnion Eject 
Arm same as R-F-L 
Lever Arm 

    

MECH/9.4/001 04/25/88 9-34 MAL/ALLU/GEN 

 



ce 

794 

  

  

MECH 

  

PLRETEN RDY 
tb Not Gray 
when PL 
Berthed   

9.4b PLRETEN RDY 1(2,3,4,5) tb NOT GRAY 

  

| - | 
  

    

Nominal Config: 

Refer to 9.4a 

  

SM 97 PL 
RETENTION       

@/RDY-FOR-LAT 
Micro-sw status   
  

y O@ 
  

  

  

     

      

  

  

  

      

    

  
      

  
  
y 

  

  

      

LAT X 
PLSELX | AB/AB | 
RDY-FOR-LAT | XX . 

LAT/REL XX/KX @) 

P(S) 00 TRUNNION 4 | Open Lat 
00/11 NOT PRESENT ® Redeploy PL 

pwn 00 
K 11/00 G) 

P(S) 01 —— ‘ 

00/11 MICRO-SW A 6 | Attempt to 
Sn 01 berth PL again 
K 11/00 and close Keel 

Latch 
P(S) 11 

00/11 Micro-sw good ? 
moron r ons 11 P(s) 110011 
K 11/00 K 111100 

YES NO 

  
TRANSIENT 
FAILURE 

  

  @ 
|__| TRUNNION 
EJECT ARM 
FAILURE 

  

    

e 
  

  
9 |e FAILURE 

  

10| Continue ops 

using CRT and 
visual cues       

Y 
haa} During stow, 

latch all other 

Latches before 
attempting failed 
Latch 

  

        

G@) P = PORT 
S = STBD 
K = KEEL 

Depicted is SM SPEC 
097 PLRET M/S 
LOGIC 

GQ) Keel R-F-L 
indication appears 
just prior to Lat 
indication. 
Procedure to be 
used when Keel Lat 
confirmed latched 

G) Trunnion Eject 
Arm same as R-F-L 
lever 

G) Micro-sw A 
drives PL RETEN Sys 
t b 

G) Continue 
normal ops 

  

t 
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MECH 

  

PLRETENLAT 
1(2,3,4,5) tb Not 
REL (LAT) After 
30 Sec       

Nominal Config: 

Refer to 9.4a 

  

9.4c PL RETEN LAT 1(2,3,4,5) th NOT 
REL(LAT) AFTER 30 SEC 

REULATth YES 
changes after 60 
sec ? 

[re 

| 4] Safe sys. 
Do not run mtr 

(A6U) 
@ PLRETENLAT 

1(2,3,4,5) - OFF 

  

  

  

    
  

  

5] 
SM 97 PL 
RETENTION 

  

      

@,/ Microsw status 

1) OG) 

      

    

  

  

  
ph 2) SINGLE MTR 

FAILURE 

  

  
Bhce for 

mission 
constraints     

  

  

  

  

  

  

    
y 
  

        

| ptiol 
® Continue ops 

using CRT 
  

G) 
  

  

          

  
  

  

LAT X 
PLSELX AB/AB 
RDY-FOR-LAT [Xxx 

LAT/REL XXIKX (6) 

P(S,K) NA 7} micro-swa [ 
(REL) Loar > FAILURE , 
P(S,K) "1 
(LAT) 01/00 

P(S,K) NA 
L(REW)_ tov. 1 sts] micro-swa 
P(S,K) "1 FAILURE 
(LAT) 11/10 

P(S,K) NA 
(REL) LQO/L1L L Ped QOL J pa tb raivure 
(LAT) 11/00 

P(S,K) "1 
(RE). __} Lino. | 
P(S,K) NA Lyi] sammen 
(LAT) 00/11 MECHANISM OR 

PNL A6 sw FAILED   
12] 
© Safe PL config 
® Discontinue ops 
e /MCC     

  

REL(LAT) Ops Orive 
me 
ingle mtr- 60sec 

Ouaimtr- 30sec 

Q) Applies to 
either LAT or REL 
sequence 

G) P = PORT 
S = STBD 
K = KEEL 

Depicts SM SPEC 097 
PL RET M/S LOGIC 

G) REL(LAT) 
indicates which 
sequences are being 
performed 

G) KEEL R-F-L 
indication appears 
just prior to LAT 
indication 

G) Micro-sw A 
drives PL RETEN Sys 
tb. This tb not 
reliable; expect 
single mtr times for 
LAT(REL) sequence 

@) PLRETENEVA 
procedure may be 
used as a work- 
around when LWLL 
(Lightweight 
Longeron Latches) 
or MWLL (Middle 
Weight Longeron 
Latches) are flown 

  aa
y 
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MECH 9.5a KUANT tb NOT DPY IN 46 SEC 

(1) G) oo 
Drive Time 

1 | : Single mtr - 46 sec 
KU ANT tb Not > (R731) " Dualmtr - 23sec 
DPY in 46 Sec e/KU ANT-GND ® cusp ccry 

e/KU ANT tb - 
iti overlay located in 

Position Q) commander's CAP 

fie: tb-STO 2] Q 
Nominal Lontig: ®@/ Ant position KU-BAND ( A) tb-bp via visual aids G) ANTENNA CON- 
MCA LOGIC TINGENCY 
(MAySCB) ON Stowed 3_| kUANT Dew | | DEPLOYstTOW- 
MCA LOGIC STO sw FAILURE FAILED DEPLOY 

- Not stowed OR JAMMED STOW SWITCH MNB MID 4-ON 
(IFM) may be reqd (MA73C:C) MECHANISM. y g 

cb MCA PWR x DISCONTINUE G) 
AC3 3@ MID 2 -cl OPS. “MCC Possible Ant 

(MA73C:D) 4 | tb FAILURE jettison reqd 
cb MCA PWR ‘ 

AC2 3@ MIO 4-cl G) _ 
(R1V3L) if limit sw 
PL BAY MECH PWR ey Ant position mechanism failed 

SYS (two) - ON (visual) in stow position, 
KU ANT - OPY MECH SSR-7 reqd 
(A1U) Ant appears fully NOI ¢ | for stow ops 

(aye ~ OFF deployed ? @ Perform 6) 
CONTINGENCY {f limit sw DIGI-DIS SEL - EL/AZ YES eae OA cater i 

cb MNB KU ELEC - op MECH SSR-5 ‘ signal, the failure 
—— results in loss of 

Ku-Bd comm and 
radar ops. KU- 

7 _| BAND ANTENNA 
R15:C TRANSMIT/SCAN 
@ cb MNB KU @) ENABLE SIGNAL 

ELEC-cl e/tb position (tM meteors d 
may be req (Alu) tb-bp pio] mecHan- 

ICAL FAILURE OR © KU PWR-ON BsTO JAMMED 
: tb- , 

© Wait 60 sec 8 MECHANISM. 
DISCONTINUE 

y OPS 

10] INTERMIT- 

TENT OPS, OR 
JAM IN DPY 

DIRECTION. 
11] DISCONTINUE 
(A2) ops 
ey Ant initializa- 

tion to -Z 
orientation 

RANGE/ 

ELEVATION - YESE 12] wit 
0.000, RANGE ” 7 SWITCH MECH- 

RATE/AZM 0.000 ? ANISM FAILED OR 
NO tb FAILURE. CON- 

TINUE OPS 

y 

5 13] Limit 14] 
= SWITCH MECH- ® Go to CONTIN- 
< ANISM FAILURE GENCY KU-BD 

= OR JAMMED ANT DIRECT 
“ MECHANISM STOW, MECH 

SSR-5 

9.5 

796 
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MECH 

© 
  

9.5b KU ANT tb NOT STO IN 46 SEC 

  

| .   KU ANT tb Not 
STO in 46 Sec 

      

Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNC MID 2 -ON 

(MA73C:B) 
MCA LOGIC 
MNB MID 4-ON 

(MA73C:C) 
cb MCA PWR 

AC3 3@ MID 2 - cl 
(MA73C:D) 
cb MCA PWR 

AC2 3@ MID 4-cl 
(R13L) 
PL BAY MECH PWR 

SYS (two) - ON 
KU ANT - STO 

{A1U) 
KU PWR -ON 

(R15:C) 
cb MNB KU 

ELEC -c! 

  

y 

(R1i3L) 
e/KU ANT -STO 

@ PL BAY MECH 

PWR SYS 1,2 

(two) - OFF 
@/KU ANT 

tb position 
  

tb-bp 
  

tb - DPY       

    
Fal 
e/ Ant position 

  

| 2 | 
(R13L) 
@® KU BND-GND 

@/ Ant position 
via visual aids 
  

  
        

    

        
      

    

    

  

  
        

  

  

Stowed 3 | tb FAILURE 
OR LIMIT SWITCH 

Not stowed MECHANISM 

FAILED. 

DISCONTINUE 

OPS 

rm] CAUTION [J 

Prior to deploying 
Ku Band, turn off . 

Ku Pwr 

4] 
(ATU) 
@ KU PWR - OFF 

e CNTL- PNL 

@ Perform KU-BD 

ANT DEPLOY 

(ORB OPS) 
| @ Perform MECH 

SSR-5 

CONTINGENCY 
KU-BD ANT 

DIRECT STOW 

tb-STO 5 | INTERMIT- 

TENT OPS. 

tb-bp DISCONTINUE 
OPS     

  

y_ ©) 
6} MECHAN- 
ICAL FAILURE OR 
JAMMED 
MECHANISM. 
DISCONTINUE 
ops       

  

      
      

    

G) Drive Time 
Single mtr - 46 sec 
Dual mtr -23 sec 

@) KU-BD CCTV 
overlay located in 
Commander's CAP 

G) tf limit sw 
mechanism failed 
in deploy position, 
MECH SSR-7 reqd 
for subsequent 
deploy ops 

G) Ku Pwr must 

be turned off prior 
to performing 
deploy procedure 
to prevent 
retracting gimbal 
lock pins 

G) Possible Ant 
jettison reqd 

  

(visual) 

Ant appear fully [NOE g | th Failure 
deployed ? 

YES 

MECH/9 5/002.—s:11/2 1/88 9-39 MAL/ALUGEN 4 
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MECH 

  

9.5b (Cont) 

  

  

  

  

  

  

        
y ©   

  

NO 

© 
  

142] Gimeac 
        

(A2) 
@/Gimbal lock 

angle 

RANGE/ > 10] KU ANT sw 

ELEVATION = FAILURE. “MCC 
-27.0(+ 1.0) 

and RANGE 
RATE/AZM = 

- 123 (+ 1.0) 

RANGE/ 

ELEVATION = 

~ 29.0 (+ 1.0) 1] 
and RANGE "| @/MCC for stow 
RATE/AZM = enable indi- 
-125( 41.0) cations 

Different config ‘One or more 

Boom Stow 

enable discretes 
present ? 

YES 

5 (6)   

  

13|   
LOCK FAILURE   @ Discontinue ops   
        

  
  

  

        
  

          

    

G) KU-BAND 
ANTENNA 
CONTINGENCY 
STOW-GIMBAL 
LOCK (IFM) may be 
reqd 

G) Ant jettison 
may be reqd if 
mechanism is 
jammed 

G) EVA and/or 
KU-BAND ANTEN- 
NA CONTINGENCY 
STOW-GIMBAL 
LOCK (IFM) may be 
reqd 

KU-BAND 
ANTENNA 

CONTINGENCY 

DEPLOYSTOW 
FAILED 
DEPLOYSTOW 
SWITCH (IFM) may 
be read 

  

— 
14| WIGGLE TEST 15 | Boom stow | a1 16| 
FAILED OR &/B ENABLEIORH " | @ Goto 
GIMBAL FAILURE. SIGNAL FAILED. CONTINGENCY 
ANT ASSEMBLY POSSIBLE KU-B8D ANT 
GIMBAL(s) JAMMED DIRECT STOW, 
UNLOCKED MECHANISM MECH SSR-5S 

‘ 

17] 
@ Discontinue ops 

MECH 5/003 =: 08/16/88 9-40 MAL/ALL/GEN 2 
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MECH 9.5b KU ANT tb NOT STO IN 46 SEC 

1 / - G) Drive Time 
KU ANT tb Not > (R131) Single mtr - 46 sec 

in eC ¢/KU ANT -STO Dualmtr -23 sec 

@ PL BAY MECH G) 
PWR SYS 1,2 Ur80 coy 

. overlay iocated tn 

hel Commander's CAP 
Nominal Config: tb positi @) 

. position 

MCA LOGIC 2 | (3) sttimit sw 
. hanism fail 

MNC MID 2- ON to-bp Pr (R131) reentoy potion, 
_|(MA73C:B) th - DPY ® KUBND-GND MECH SSR-7 reqd 
MCA LOGIC e/ Ant position for subsequent 
MNB MID 4-ON via visual aids 3 deploy ops 

(MA73C:C) 5 7 slur 
cb MCA PWR towe tb FAILURE G) 

AC3 36 MID 2-cl OR LIMIT SWITCH iotison sead Ant 
(MA73C:D) Not stowed MECHANISM 
cb MCA PWR FAILED. 

AC2 3@ MID 4- cl y DISCONTINUE 

(R13L) OPS 
PL BAY MECH PWR Lal 

SYS (two) - ON @ Perform KU-BD 
KU ANT -STO ANT DEPLOY 
(A1U) (ORB OPS) 
KU PWR -ON © Perform MECH 
(R15:C) SSR-5 
cb MNB KU CONTINGENCY 

ELEC -cl KU-BD ANT 
DIRECT STOW 

tb-sTO 5_]- INTERMIT- 
TENT OPS. 

tb- bp DISCONTINUE 
OPS 

y_ ©) 
| 6 | MECHAN- 

ICAL FAILURE OR 
JAMMED 
MECHANISM. 
DISCONTINUE 
ops 

q 

7 
@/ Ant position 

(visual) 

Antappearfully [NOEs | th FaiLuRE 
deployed ? ” 

YES 

MECH/9.54002 = 07/21/88 9-39 MAL/ALLU/GEN 2 
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MECH 

  

9.5b (Cont) 

  

  

  

  

  

  

          

j     
  

© 
  

  

No [12] GIMBAL 13] 
LOCK FAILURE ®@ Discontinue ops       

  

      
  

  

(A2) 
e/ Gimbal lock 

angle 

RANGE/ 10] KU ANT sw 

ELEVATION = FAILURE. /MCC 
- 27.0( + 1.0) 
and RANGE 

RATE/AZM = 
~ 123 (+ 1.0) 

RANGE/ 
ELEVATION = 

- 29.0 (+ 1.0) 1] 
and RANGE @/ MCC for stow 
RATE/AZM = enable indi- 
- 125(+1.0) cations 

Different config One or more 
Boom Stow 

enable discretes 
present ? 

YES 

  

        

  

  

        

  

G) KU-BAND 
ANTENNA 
CONTINGENCY 
STOW-GIMBAL 
LOCK (JFM) may be 
reqd 

G) Ant jettison 
may be reqd if 
mechanism is 
jammed 

G) EVA and/or 
KU-BAND ANTEN- 
NA CONTINGENCY 
STOW-GIMBAL 
LOCK (iFM) may be 
reqd 

KU-BAND 
ANTENNA 

CONTINGENCY 
DEPLOY/STOW 
FAILED 

DEPLOY/STOW 
SWITCH (IFM) may 
be reqd 

  
  

    

14] WIGGLE TEST 15 | BOOM STOW 16 | 
FAILED OR «/B ENABLE! OR iI © Goto 
GIMBAL FAILURE. SIGNAL FAILED. CONTINGENCY 
ANT ASSEMBLY POSSIBLE KU-BD ANT 
GIMBAL(s) JAMMED DIRECT STOW, 
UNLOCKED MECHANISM MECH SSR-5 

q 

17) 
® Discontinue ops 

MECH/9.5/003 =: 08/16/88 9-40 MAL/ALL/GEN 2 
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MECH SSR-1 
PORT/STBD RAD OPS 

  

| Disable STBD/PORT 
RAD sys 
  

STBD 
(MA73C:D,C) 
cb MCA PWR 
@ ACI 3@ MID 3-op 
® AC2 3@ MID 2-op 
® 403 3@ MID 2-op 
  

PORT 

(MA73C:C,D) 
cb MCA PWR 
@ AC13@ MID 1-ap 

@ AC2 3 MID 4- op 
@ AC3 3@ MID 4-op 
  

i 
  

  

  3 | Stow. latch PORT(STBD) 
    

  

2 PORT (STBD) ops 
reqd 

STO 

DPY       

  

(R13L) 

ON 

tb - LAT 

OFF   

@ PL BAY MECH PWR SYS 1,2 - 

@ RAD CNTL SYS A,B -STO 
« STBD, PORT tb - STO 
° SYS A,B - OFF 
e LAT CNTL SYS A,B - LAT 
@ RAD LAT CNTL STBD, PORT 

@ RAD LAT CNTL SYS A.B - OFF 
@ PL BAY MECH PWR SYS 1,2 -     

    

4 | Release, deploy |5__| Enable STBD(PORT) 
  

  
@ RAD LAT CNTL SYS 

A,B - REL 
© RADLAT CNTL 

STBD, PORT tb - REL 
@ RADLATCNTLSYS 

4,B - OFF 
@ RAD CNTL SYS A,B - 

DPY 
@ RAD CNTL STBD, 

PORT tb - DPY 
@ RAD CNTL SYS A.B - 

OFF 
© PL BAY MECH PWR 

SYS 1,2 - OFF   

PORT(STBD) RAD P—P RAD sys 

(R13L) - STBD 
® PL BAY MECH PWR (MA73C:0,C) 

SYS 1,2-ON cb MCA PWR 
@ ACI 3 MID 3 - ci 
@ AC2 3 MID 2 - cl 
@ AC3 30) MID 2-c! 
  

PORT 
(MA73C:C,D) 
cb MCA PWR 
@ ACI 3@MI01-cl 
@ AC2 3@ MIO 4-cl   @ AC3 3 MID 4 -cl               

MECH/SR/001 = 04/2588 9-42 MAUALL/GEN 
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MECH SSR-2 

  

  

  
  

    

  

  

  

  

      

  

    

  

      
  

  

  

    

    

      
  

        

    

CL PORT PLBD 

Li} stow, latch lose PORT P 3 Jevapout [NO 
PORT RAD (R131) S PVT > 60 deg? 

: @ PLBAY DRSYS 1, - © Perform L BAY DR SYS 1,2 (two) YES 

ENABLE 
PORT/STBD ¥ 

RA Oe. SM (BFS SM 63) PL BAY 4 | MECH SSR-1 
DOORS @ Perform 

@ AC POWER ON-ITEM1 PRIORITY 
PWRDN EXEC GROUP 1 

Select PORT DOOR tae \ 
@ PORT DOOR - ITEM 13 ( KT, 

EXEC PWRDN) 
@ Wait 30 sec 

q (R13L) EvapouTT {YES 
@ PLBAY DOOR-CL < 60 deg? >| 5_}continue 
When PORT Door - RDY ops 
(~60 sec) NO 

@ PL BAY DR- STOP y 

(CRT) L6_] 
Select PORT FWD,AFT ® Goto 
LATCHES: PRIORITY 

@ PORT FWD LATCHES - PWRON 
ITEM 11 EXEC GROUP 4 

© PORT AFT LATCHES - {ORB PKT, 
ITEM 12 EXEC PWRDN) 

(R13L) 

@ PL BAY DR-CL 
When PORT Door - CL and 

latches close (~25 sec): 
-| @ PLBAY DR-STOP 

© PL BAY OR SYS 1,2 (two) - 
DISABLE 

(CRT) 
@ Deselect PORT FWD,AFT 
LATCHES and PORT DOOR 

MECH/SR/009 = 04/25/88 9-43 MAU/ALUGEN 
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Excessive Over- 
lap Noted with 
PORT DR Closed 
and latched. 
Entry Reqd at 
Next 

Oppurtunit Opp y 

e
e
 2

 

MECH SSR-3 
SIMULTANEOUS PLBD CL 

  

  

if 

  CAUTION “ 

SM (BFS) GPC fails during this operation: 
      

(06) 
MOM PL1,PL2 (two) - OFF 

GPC MODE 4(5) -STBY, HALT 

MOM PL1,PL2 (two) - ON 
Perform TBS, then: 

Use new SM (BFS) to close PLBDs 
When closing any PLBD LAT set: 

If no CL after 40 sec ctrine (60 sec bkhd), and Lat visually closed 
with at least one microswitch closed indication occurring at 
dual mtr close time. continue PLBD operations (use manual 
procedures); otherwise, wait for MCC 

If no latch or door motion within ~ 10 sec after cmd (no motion 
determined visually): , 

@ PL BAY OR- STOP, wait for MCC 
When closing PLBD: 

If door motion stops and no RDY status: 
@ PL BAY DR-STOP, wait for MCC     

    

  

  

  

  

  

  

    

  

      

  
  

  

    
  

      

  

          

  

  

        

v 
iy Open STBO 
DR ~ 18 inches 

{R13L) (CRT) 
@ PL BAY DR- Select PORT FWD, PORT AFT LATCHES 

STOP @ PORT FWD LATCHES - ITEM 11 EXEC 
° AFT LATCHES - ITEM 12 EXEC 

SM :BFS SM 63 
BL BAY DOORS (R134) 

@ PL BAY DR - OP (19 sec) 

V Select STBD e - STOP 
DOOR 
¢/STBD DOOR. (CRT) 

ITEM 10 EXEC Deselect PORT FWD, PORT AFT 
LATCHES 

(R13L) @ PORT FWD LATCHES - ITEM 11 EXEC 
@ PLBAY OR-OP e AFT LATCHES - ITEM 12 EXEC 
@ PL BAY DR- 

STOP J 
(CRT) 3 | Close STBD 
Deselect STBD DR until PORT DR 

DOOR contacted or 
¢ STBD DOOR- STBD DR stops 

ITEM 10 EXEC moving. Monitor 
for excessive 

overlap 

4 _} Disable one (CRT) 
mtrin each Select STBD 

actuator DOOR { 
@ STBD DOOR- 

(R13L) ITEM 10 EXEC is | Reopen STBD 
@ PL BAY DOOR DR ~18 inches 

SYS 1 - DISABLE (R13L) 
@ PL BAY DR-CL (CRT) 
@ PL BAY DR- Select STBD 

STOP DOOR 

@ STBD DOOR - 
(CRT) ITEM 10 EXEC 
Deselect STBD 

DOOR (R13L) 
@ STBD DOOR - @ PLBAY DOR-OP 

ITEM 10 EXEC @ PL BAY DR- 

STOP 
Excessive overlap 
stillexists ? (CRT) 

YES NO Dose ee 
®@ STBD DOOR - 

ITEM 10 EXEC           

MECH/SF 002 04 25/88 9-44 MAL/ALL’GEN 
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MECH SSR-3 (Cont) 

  

§ | Opent 
BLKDs to full 
open — 

Z ] Close ROR. 
  

  

(CRT) 
® Select LFWD,t 

AFT LATCHES 

"| until L OR ig con- 
tacted or ROR 
stops moving. 

Monitor for 

excessive overlap 
  

  

(R13L) 
@ PL BAY DR-OP 

(~31 sec) 
@ PL BAY DR- 

STOP 

(CRT) 

@ Select R DOOR 
  

  

(CRT) 

@ Deselect L FWD, 
L AFT LATCHES   

  

(R13L) 
@ PL BAY DR-CL 
@ PL BAY OR- 
STOP 
      

(CRT) 

@ Deselect R 
DOOR 
  

Excessive overlap 

stullexists ? 

i) 

  OQ) 
  

Check 
  

  

YES 

  ¥v 
  

9 } Reopen ROR 
~18 inches 
  

(CRT) 

® Select ROR 
  

(R13L) 
@ PLBAY OR-OP 
@ PL BAY DR- 
STOP 
  

(CRT) 
@ Deselect ROR     

    q 
Ks} } Opent OR 

slightly to 

eliminate overlap. 

Do not exceed 
READY-TO-LATCH 

v 

visually CTRLINE 
LATs for latch 
capture 
  

®@ Gurde Rollers 

for 3,5,7,12 
must be below 

PointB 

e/ Lat 1 for exces- 
sive gap. Lat 

Roller must be 

above passive 

stop 

@ individually 
close for 25 sec 
the Gangs 
which pass the 
checks 
  

  

  

(CRT) 
@ Select L DR 

al Close R DR 

(CRT) 
@ Select LATCHES 

5-8 (as reqd) 
  

  

  

(R13L) 
@ PLBAY DR-OP 

(bump as read) 
@ PL BAY DR- 

STOP 

  

  

  

(CRT) 
®@ Deselect DR               

until LOR (R134) 
contacted or RDR @ PL BAY DR-CL 
stops moving. (25 sec) 
Monitor for @ PL BAY DR- 
excessive overlap sToPp 

(CRT) (CRT) 
®@ Select R DR ©@ Deselect 

LATCHES 5-8 
(R13L) (as read) 
@ PLBAY DR-CL 
@ PL BAY DR- Was L DR opened 

STOP slightly ? 

(CRT) 
@ Deselect R DR 
    Repeat Blocks 9, 
10,11 as reqd to 

eliminate overlap 

: NO YES 

        

a2] Close LDR 
until DR CL 
indicated or DR 

stops moving 
  

(CRT) 

@ Select LDR 
  

(R13L) 
@ PLBAY DR-CL 

@ PLBAY OR-   STOP     

G) Refer to Figure 
9-1 to visually check 
Lat 1 and extended 
guide roller trajec- 
tory for latches 3, 5, 

12 7 

@) As reqd, 
repeat for Lat 
9-12 
1-4 
13-16 
individually 

    

MECH/SR/003 04/25/88 9-45 MAU/ALL/GEN 
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[ef] 
  

MECH SSR-3 (Cont) 

  Close PORT 
BLKD Lat for 31 
sec 

14] Close $T8D DR and STAD   

BLKD LAT for 31 sec 

  

Lis] Complete STBD DR and 
STBD BLKD LAT CL 

    

  
(CRT} 
Select PORT FWD, 
PORT AFT 

LATCHES 
@ PORT FWD 

LATCHES - 
ITEM 11 EXEC 

@ PORT AFT 

LATCHES - ITEM 
12 EXEC 

(CRT) 
Ifno STBD ORCL indication, 
select STBD DR: 
©@ STBD DOOR - ITEM 10 EXEC 
Select STBD FWD, STBD 
AFT LATCHES: 

©@ STBD FWD LATCHES - ITEM 8 
EXEC 

© STBD AFT LATCHES - ITEM 9 
EXEC 

  

(CRT) 
lfno ORCL indication, select 
STBD DR: 
© STBD DOOR - ITEM 10 EXEC 
Select STBD FWD, STBD AFT 
LATCHES: 
@ STBD FWo LATCHES - ITEM 8 

EXEC : 
@ STBO AFT LATCHES -ITEM9 

EXEC 
    

(R131) 
@ PLBAY DR-CL 

(31 sec) 
@ PLBAYOR.- 
stop 

(R13t) 
® PL BAY DR - CL (31 sec) 
@ PLBAY DR-STOP 

  

  

  
(CRT) 

Deselect PORT 
FWD, PORT AFT 
LATCHES 
@ PORT FWD 

LATCHES - ITEM 
11 EXEC 

@ PORT AFT 

LATCHES - ITEM 

(CRT) 

Deselect STBD FWD, ST8D AFT 
LATCHES 
@ STBD FWD LATCHES - ITEM 8 

EXEC 
© STBD AFT LATCHES -ITEM9 

EXEC 

  

(R13L) 
@ PL BAY DR-CL(~19 sec) 
@ PL BAY DR-STOP 

  

(CRT) 
Deselect STBD FWD, STBD AFT 
LATCHES: 
@ STBD FWD LATCHES -iTEM8 

EXEC 
© STBD AFT LATCHES - ITEM 9 

EXEC If reqd, deselect STBD DR: 
© STBD DOOR - ITEM 10 EXEC     If reqd, deselect ST8D OR: 

®@ STBD DOOR - ITEM TO EXEC     

  QQ) 
  @) 

  

  

      

  
  

  

    
  

  

  

  

          

      

  
  

        

G) Refer to Figure 
9-1 to visually check 
Lat 1 and extended 
guide roller trajec- 
tory for latches 3, 5, 
7,12 

@) As reqd, 
repeat for Lat 
9-12 
1-4 
13-16 
individually 

    

12 EXEC Check 7 | Complete Complete e/ one et PORT nad cr CTRLINE PORT OR and a co LAT CL : ATs for | Pp T 
e/ PORT DOOR Capture atch or BLKDLA (CRT) 

ITEM 13 EXEC 
Select, CL LATCH ® Guide Rollers (CRT) 5-8 for 3,5,7,12 If no PORT ORCL ® CENTER must be below indication, select LATCHES 5-8 - Point 8 PORT DOOR: ITEM 4 EXEC #/Lat 1 for exces- ® PORT DOOR - 

sive gap. Lat ITEM 13 EXEC (R13L) Roller must be Select PORT FWD, @ PLBAY DR-CL above passive PORT AFT (~15 sec for stop LATCHES: those partially @ individually @ PORT FWD closed, ~ 40 sec close for 25 sec LATCHES -iTEM for those not the following 11 EXEC previously Gangs or those @ PORT AFT closed) not previously LATCHES - ITEM @ PLBAY DR. Closed in Block 12 EXEC sTOP 8 which pass 
the checks (R13L) (CRT) 

@ PLBAY DR-CL Deselect LATCHES (CRT) (~19 sec) 5-8 As reqd select @ PL BAY DR- @ CENTER LATCHES 5-8 STOP LATCHES 5.8 - @ CENTER 
ITEM 4 EXEC LATCHES 5-8 - (CRT) @ AC PWR - OFF ITEM 4 EXEC Deselect PORT 

FWD, PORT AFT 
(R13L) LATCHES: 
@ PL BAY DR-CL © PORT FWD 

(25 sec) LATCHES - ITEM 1 @ PLBAY DR. TT EXEC (R13L) stoe © PORT AFT © PL BAY DR SYS LATCHES - ITEM 2- DISABLE (CRT) 12 EXEC 
As reqd deselect if reqd, /deselect LATCHES 5-8 PORT OR: 
@ CENTER @ PORT DOOR. 
LATCHES 5-8 - ITEM 13 EXEC ITEM 4 EXEC J 

MECH/SR/004 04/25/88 9-46 MAU/ALUGEN 

 



MECH SSR-3 (Cont) 

-NO. 1 LATCH AREA TO CHECK 
FOR EXCESSIVE GAP 

     
    

    

  

LATCH GUIDE ROLLER 

STRIKER PLATE 

PASSIVE STOP 

GUI DE LATCH 

VIEW OF NO. 1 CL LATCH 
FROM PORT AFT WINDOW 

  

       
ENTRY DAY NO GO DIAGRAM 

C/L LATCH EXTENDED GUIDE ROLLER TRAJECTORY 

NO GO FOR PL8D CLOSING 
REOPEN & CONTACT MCC 

r 2.5 

L 3.0 

_] 3.2 

LATCH MANGER 

    
  
  

806 FIGURE 9-1 
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MECH SSR-4 
PLBD CHECKOUT AFTER MDM 

    

  

  

  

  
  

      

      
    

        

      

    

CHANGEOUT 

_1_] Disab-e PLBD 2 | caltupriso | gt 3 J select center 4 | 
actuators © display Latches 5-8 (ITEM ®@ Repeat BlockL3] 

4) on MCC call for ITEM 5-13 
(MA73C) (CRT) 
cb MCA PWR @ SM OPS 202 (R13L) 
© ACI3IPMID1- PRO @ PLBAY DR-CL 

op @/ AC PWR - OFF @ Wait for MCC 
© ACI 3@ MID 3 - (ITEM 2) to verity -5_| Close cbs 

op ned in Bi i 
© AC2 3b MID 2- (R13L) opened in Biock LL] 

op @ Deselect Center (MA73C) 

@ AC230 MID 4- Latches 5-8 cb MCA PWR 

"op @ ACI 3@MID1- 
© 4C3 3b MID 2- d 

oF © AC1 34 MID 3 - 
® AC3 3D MID4- cl 

2p @ AC23@ MID 2- 
— cl 

®AC23@MiID4- 
ocl 

© AC33MID2- 
cl 

© AC33@MID4- 
cl 
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MECH SSR-5 
CONTINGENCY KU-BD ANT DIRECT STOW 

  

CAUTION     

      

Gimbal lock capability reqd 

for this procedure       
Config CCTVs to monitor KU Ant motion 

Point CCTV as reqd 
Record all motion on VTR 

{~ R13L. = o/ PL BAY MECH PWR SYS (two) - OFF 
: ALU KU PWR - OFF 

KU CNTL - PNL 
RV3L KU ANT -GND 

  

CAUTION     
      

Ku Ant switch must be in GND 

position prior to use of Direct 

Stow sw to prevent phase-to- 
phase short of STO/DPY mtrs       

KU ANT DIRECT STO -ON 
PL BAY MECH PWR SYS (two) - ON 

7“ KU ANT tb- bp 

When KU ANT tb - STO (~23-46 sec) 
KU ANT DIRECT STO - OFF 

PL BAY MECH PWR SYS (two) - OFF 

/KU-BD ts within STO envelope 

{» NOTE 
KU-BD CCTV overlay is located :n 
the Commander’s CAP 

808 
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MECH SSR-6 
PLBD CL MICRO-SWITCH FAILURE 
WORKAROUND 

. 

  

1 | Affected door 
  

  PORT 
  

  STBD 

This procedure establishes motor door close capability for failure of a door close 

microswitch failed to the CL state (Mtr 1 or Mtr 2 inhibited from running). 

      

7 
  

2 | Disable pwr to MICRO-SW failed to CL | 3 | Disable pwr toM ICRO-SW failed to CL 

  

      

state state 

MTR 1 @) MTR 2 @) MTR 1 Q) MTR 2 @) 
(MA73C:B) (MA73C:A) (MA73C:A) (MA73C:B) 
@ MCALOGICMNB |e MCALOGIC MNA @ MCALOGIC MNB- | @ MCALOGIC MNC 

MID 4 - OFF MID 1 - OFF MID 2 - OFF MID 4 - OFF 
    y     

4 | Close Port Door using manual mode 5 | Close STBD Door using manual mode 
  

(CRT) 
@ Select PORT Door 

(CRT) 

® Select STBD Door 
  

(R13L) 

After: 

After: 

or 
After: 

@ PL BAY DR-CL 
PORT FWD DRCL 

MICRO-SW stat obtained (For 
PORT AFT Micro-sw fatled) 

or 
PORT AFT DRCL 

MICRO-SW stat obtained 
(For PORT FWD Micro-sw failed) 

= 60(120) sec 
@ PL BAY DR - STOP 

(R131) 
@ PL BAY DR-CL 

After: 

STBD AFT Micro-sw failed) 
or 

After: STBD AFT DRCL 

MICRO-SW stat obtained 
(For STBD FWD Micro-sw failed) 

or 
After: = 60(120) sec 
@ PLBAY DR-STOP 

STBD FWD DRCL 
MICRO-SW stat obtained (For 

  

(CRT)   ®@ Deselect PORT Door     (CRT) @ Deselect $T8D Door 
  

    

  
  

6 | Re-enable owrt 7 I Re-enable owr to other mechanisms 
              

      
  

    

      

G) This step also 
disables pwr to: 
@ PORT FWD 
BKHD MTR 2 

@ STBD DR MTR 2 
e@ STBD FWD 
BKHD MTR 2 

G) This step also 
disables pwr to: 
@ PORT FWD 
BKHD MTR 1 

@ STBD DRMTR1 
@ STBD FWD 
BKHD MTR 1 

@C/9-12 MTR 1 

G) This step also 
disables pwr to: 
@ PORT DR MTR 2 
@ STBD AFT 
BKHD MTR 2 

@ C/L 13-16 MTR2 

G) This step also 
disables pwr to: 
@ PORT DRMTR1 
@ STBD AFT 
BKHD MTR 1 

@ C/L 9-12 MTR2 
@ C/L 13-16 MTR 1 

  

gther mechanisms 

MTR 1 MTR 2 MTR 1 MTR 2 

(MA73C:B) (MA73C:A) (MA73C:A) (MA73C:8) 
@ MCA LOGIC MNB @ MCALOGIC MNA @ MCA LOGIC MNB @ MCA LOGIC MNC 

MID 4-ON MiD 1-ON MID 2-ON MID 4-ON 

> Continue normal PLBD 

ops 

MECH/SR/008 § =: 04/25/88 9-50 MAL/ALL/GEN 
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MECH SSR-7 
KU-BAND ANTENNA DPY/STO MICRO/SW 
FAILURE 

This procedure regains capablity to deploy or stow antenna if the (DPY/STO) 
micro-switch package failed, which prevents deploy/stow mtr ops 

  

DPY/STO mtr(s) drive capability 
] | Disable pwr to micro-sw(s) inhibiting 

  

(MA73C:B) 
@ MCA LOGIC MNB MID 4 - OFF 
  

(MA73C:A) 
@ MCA LOGIC MNC MID 2 - OFF       

  
  

| 2 | 
@ Perform KU-8D ANT STOW (DEPLOY) 

(ORB OPS, COMM/AINST)     
  

  q 
  

3 | Reenable pwr 
  

({MA73C:B) 
@ MCA LOGIC MNB MID 4- ON 
  

(MA73C:A) 
@ MCA LOGIC MNC MID 2 -ON       

  

G) Logic pwr does 
not inhibit mtr drive 
capability if pwrd 
off 

      

MECH/SR/010 = 07/20/88 9-51 ' MAL/ALUGEN 2 

 



  

  
    
  

  

  

    
  

  

  

  

  

  

  

  

  

          

  

  

  

RCS SCHEMATIC........cccecccecceccees pe ccecccccecccecceceseccees 10-3 

10.1 RCS _JET/DLMA/PWR 
1.1 RCS JET FAIL (ON)......ccccecceccccccccccceccceeccees 10-4 
1.2 FAIL (LEAK)... .ccccceesceccceeccceccsaccesecs 10-4 
1.3 FAIL (OFF). ..cccceecccecccccccccccecceeeccees 10-4 
1.4 LEAK ISOL.....cccecccec ccc ccccecceecceccecceenees 10-4 
1.5 TK P LOW (FU OR OX).....c ccc ces ccec cee ceeceeecees 10-6 
1.6 HIGH (FU OR OX).....cccceccceeeccecceeeecces 10-6 
1.7 I'CNECT: L OMS TO RCS (CIL).......cccceececceeceeees 10-6 
{1.8 ROMS TO RCS (CIL).... ccc cceee cece ceeeeees 10-6 
1.9 RCS SECURE (FWD,AFT)......cccccccecceccccuceectescees 10-7 
{1.10 XFEED: R RCS TO L RCS...cc ccc cec ces ceecceccecccescees 10-7 
1.1 L RCS TOR RCS... cece ccc e cee c eee ceecensceecees 10-7 
1.12 XFEED RETURN: RCS... .cccc ccc c ccc ces ces cecceecseceees 10-7 
1.13 I'CNECT TK SWITCH: FROM L TO R OMS FEED..........000- 10-8 
1.14 FROM R TO L OMS FEED.........0000- 10-8 
1.15 T'CNECT RETURN (OPS 2,3).cccccecccccccccaccecceeccees 10-8 
1.16 RCS RM LOSS... ccc cece ccc cece cee ceccecccescecceencees 10-9 
1.17 RM DLMA MANF..... cc ccc cccc csc ccc ccc cecscnececcseceees 10-9 

10.1a L(R,F) RCS (L,U,D,R,A,F) JET, F(L,R) RCS TK P,- 
F(L,R) RCS LEAK... cccecescececceccccescccececseeecs 10-10 

10.1b ALL JETS DES ON ANY ONE MANF.............08. eeeecees 10-16 
10.1c 'RM DLMA MANF!.......ccccec ces ccc ccccecsceceueceecees 10-17 
10.1d RCS PWR FAIL... ccc cece cc ec cec cee ccecseccecceecteeces 10-18 
10. le JET SELF-TEST FAIL. ....ccccccesccecccccecceescees 10-19 

10.2 RCS He P ABNORMAL 
10.2a 'F(L,R) RCS He Poo... cece cece ccc c cece ec cees cence 10-20 
10.2b RCS He P METER ABNORMAL. .......cccccceccccccccceeeees 10-21 
10.2c He P ABNORMAL ON CRT.....cccccccccccceccenceecceceees 10-22 

10.3 RCS _VLV_MISCOMP 
10.3a RCS VLV tb - bp..... ccc cece cece cee cceccecsenceences 10-24 
10.3b tb & SW POSITION DISAGREE.........ceeeseecees 10-27 

10.4 RCS _PRPLT THERM/SYS 
10.4a ‘S89 PRPLT THRM RCS'........ cc ccc cece ccc eceeeceecees 10-28 
10.4b 'RCS SYSTEM F(L,R)!..ccccc ccc ccecccccecccecseceeceees 10-29 

RCS SSR 
SSR-1 RCS MIXED XFEED MEM READ/WRITE........cccccceescacece 10-32 
SSR-2 HOT FIRE RCS... . cc ccc cece cece ccc cer eeccecceesseeees 10-34 
SSR-3 AFT RCS MANF/LEG PRESS, READ/WRITE.........cceceeeees 10-37 
SSR-4 STAGED, MANF REPRESS. .......ccccceccceccecceusseccees 10-39 
SSR-5 LEAKING He RCS PRPLT/He BURN........cceccecceeceuess 10-40 
SSR-6 RCS DRIVER TEST... .. ccc c ec cec ccc cesceeccusceceeesees 10-45 

The following Fault Msgs have no corresponding MAL procedures in this 
book: 

ET SEP AUTO (INH,MAN) 
F(L,R) RCS PVT 
G23 OMS/RCS QTY 
RCS VLV 
SW TO MEP 

811 
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FWD RCS 

      

     

      

   
   

meter + 

[GNC 23 RCS] [GNC SYS SuUMM 2| +[ BFS] 

AFT RCS 

He TK P He TK P 
meter + 

{GNC 23 RCS} (GNC SYS SUMM 2| 4 BFS] 

   

    
    
   

    

  

   

      

  

   

OUAL He 

REGS 

TK PIP] OXID) 
METER + 
GNC 23 RCS 

BFS, GNC SYS SUMM 2 
TK P 

RLF GNC_SYS_SUMM 2 
VLV 

METER + TK 1SOL TK 1SOL 
GNE_23_RCS 142 A Vvs 
BFS, GNC SYS SUMM 2 

  

R ok R L 
u u 0 R 
D D 
F F 

XFEED 
vas 

0966. ART) 7 
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if: 

If   
  

  

  

  

    

  

  

  

  

      

  

    
  

  

RCS 10.1 RCS JET/DLMA/PWR 

(F7) pl a, 
: RCS JET FAIL (ON) GNC 23 RCS 

1. Aff MANE ISOL - CL (tb-CL), 
2. Goto MAL, RCS, 10.1a 

(F7) 1.2 
FRCS DIET RCS JET FAIL (LEAK) GNC 23 RCS 

or 
FRCS FJET 1. If RCS FU and OX qty diverging: G) 

or Aff MANF ISOL - CL (tb- 
FRCS WET 2. Goto MAL, RCS, 10.1a 

or 

FRCS RJET 
or recsuet |_|, RCS JET FAIL (OFF) GNC 23 RCS 

LRCS AJET 1. Goto MAL, RCS, 10.14 [1_] 
or + 

t RCS ie 10.2a 
L RCS UJET 10.2b 

LRCS WJET 10.2¢ 

RRCS AJET + 
St 

RRCS DJET 4 = or RCS LEAK ISOL GNC 23 RCS are eiet CS LEAK ISO | GNC 23 RCS | 
RRCS UIET if Foro ID.TK P high, go to RCS TK PRESS (FU or OX) 

Primary Jet OX 
Injector Temp 
< 30 

Primary Jet FU 
Injector Temp 
< 20 

Vernier Jet 
Injector Temp 
< 130 

Fire Command and 
no PC Discrete 

No fire Command 
with Jet Driver 
Output 

  

  
(F7) 
  

  

      

(F7) 
    F(L,R) RCS 

LEAK 
      

F(L.R) RCS 
A OX-FU > 12.6%     

if FU and OXID TK P low: 

/ FU (OXID) He P (CRT & meter) 
'f decreasing, go to step 1 

lf decreasing, go to RCS TK PRESS (FU or OX) LOW, 

step 2 
If. FU or OXID TK P normal: 

7 FU(OXID) He P (CRT & meter) decr:(2 3) 
1. DAP: free drift 

After procedure complete: If not loss of Verns, 

DAP as reqd 
Secure RCS: 

2. Perform affected RCS SECURE[1.9] ,, then: 
3. If affected RCS receiving XFEED/I’CNECT, go to 

step 6 

¥Single MANF: 
4. /Only one MANF P decr 

if decr, return to normal config except leave 
leaking MANF closed >> 

/PRPLT TK Leg (two MANF P): 
5. /MANF 1,2 or MANF 3,4 P decr 

If two MANF P decr, return to normal config 
except leave affected TK ISOL (1/2 or 3/4/5), 
MANFs, and corresponding XFEED vivs closed. 
If 3/4/5, go to LOSS OF VERNIERS (ORB OPS, 

RCS) >> 

(Continued next page)   
    

G) If 'CNCT to 
OMS, qty will not 
change. OMS TK P 
might decr 

‘Or GNC SYS 
SUMM 2 and meter 
disagree, He P 
instrumentation 
failure. Do not 
use{ GNC 23 RCS 
to cross-check meter 

G) {f GNC SYS 
SUMM 2 and meter 
agree, but not 
decr, qty input 
instrumentation 
failyre, Dono 
use] GNC 23 RCS 
to crdss-check meter 

  
  

RCS/10.1/001 06/07/88 10-4 MAUALUGEN 1 
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RCS 10.1 (Cont) 

: @ 
(Cont) - Soy srrrcrs 

TH WARNING f 
VHe TK: SSooKre uy 

6. /HeP deer Repressing more 

if decr, call MCC for use of LEAKING RCS PRPLT/He than one manr- 
BURN, (MAL, RCS, SSR-5). when the mani- 
If no comm or no burn performed: folds are at low 

pressure may F(LR)RCS LJ if Aft RCS, perform XFEED from leaking RCS damage RCS 
UEAK or [1,14] . When He TK P.456, go to propellant tank 

'CNECT from OMS [1.7] or [La] >> 
If Fwd RCS, return to normal config. When He 

If: TK P < 456, FWD RCS He PRESS (two) - CL 

F(L,R) RCS (tb-CL). When PRPLT TK P < 190, perform 
4 ruon RCS SECURE (FWD) - [Lg], then go to LOSS OF 

(a VERNIERS (ORB OPS, RCS) >> 
. . If burn performed: 

Nominal Config: If APtRCS >> 

(A14) If FWD RCS: 
RO ee eT When PRPLT TK P_< 190, perform RCS 

(five). AUTO SECURE (FWD), [LQ], then go to LOSS OF 
AFT RCS JET VERNIERS (ORB OPS, RCS) > > 

(five) - AUTO . 
(07,08) /PRPLT TK: 
FWD {AFT L, AFT R) 7. /PRPLT TK P decr 
Ren pees If decr, perform LEAKING RCS PRPLT/He BURN 

(tb-OP) (MAL, RCS, SSR-5) > > 
B(A)- CL 
(tb-CL) 7He Leg: 

FWD (AFT L, AFT R) 8. Open He PRESS A and B (/He P decr) 
RCS MANF If decr: 
Coneose If AFT RCS, close He PRESS A and B, 'CNECT 

(07) from OMS, or fi.g|then open ail MANFs. 

AFTL, AFT R RCS TK Prior to deorbit TIG, return to straight RCS 

ISOL (six) - OP feed. Leave He PRESS AandB -CL. Cycle 
ano? to maintain TK P 200-245. Repress to 245 
FWD RCS TK ISOL at CW Limit (200 psia). When He TK P 
(two) - OP < 456, 'CNECT from OMS(1.7] or [1.8] 
(tb-OP) AtEl perform XFEED from good RCS, 

if Xfeed or or [11] >> ; 
“Tenect: If FWD RCS, return to normal config except Nominal Config: 

/ close He PRESS A,B; cycle to maintain (Cont) 
Feeding RCS: PRPLT TK P 200-245. Repress to 245 at CW JET DRIVERS: 
07) limit (200 psia). When He P < 456, (O14:F) AFT L(AFT R) RCS (one a3 Ree | ; RIDA 1A L2/R2 He PRESS A(B) - [GNC 23RCS _|- override FWO MANFs STAT LOGIC -ON 

He PRESS B(A) - OPS, RCS) override open prior to RIOA 2A LA/RA 
TE ISOU Ghree) . deorbit, then when PRPLT TK P < 190, » LOGIC -ON 
OP (tb-OP) go to RCS SECURE, fig] >> Riot tain 

XFEED (two) - OP LOGIC -ON 

(tb-OP) If XFEED, / XFEED lines (¥L(R) RCS MANF 1,2 P): DRIVER - ON 
9. UR) RCS XFEED 1/2-OP (O15:F) 

Receiving RCS: 
on ¥L(R) MANE 1,2 P decr Feet LOGIC. 
AFT L(AFT R) RCS If deer: ON 

TK ISOL (three or L(R) RCS XFEED 1/2 - CL (tb-CL) LI/RT DRIVER -ON 
six) - CL (to-CL) TK ISOL 1/2 - OP (tb-OP) RIOF 14 F2 XFEED (two or LOGIC -ON EEO (two MANFISOL1-OP (tb-P) (4) LOGIC ON 
(tb-OP) Wait 2 sec, then open remaining (O16:F) 

Feeding OMS: nine MANE ISOLS. RIDA 2B 

seain ° Complete return to straight feed. L3/R3/R5 LOGIC - 
L(R) OMS Do not XFEEDA'CNECT >> ; 

He PRESS/VAP ROE SEVER: ON 
nema) - CL MANF 5: LOGIC -ON 
OP Oboe . 10. If leak not found above, reconfig system as read, DRIVER - ON 

XFEED A-CL Leave MANF ISOL 5 (two) - GPC (tb-CL). Perform iad OGIC-ON 
(tb-CL) LOSS OF VERNIERS (ORB OPS, RCS), then go to MAL, £4 DRIVER -ON 

XFEED B -OP RCS, 10.14 RID LS/FS/RRS 
(tb-OP) DRIVER -ON 

(Contin notes 
column) 

RCS/10.1/002 05/03/88 10-5 MAL/ALL/GEN 
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‘BACKUP 

    ) ALARM: 
  

(F?} 

10.1. (Cont) 

  

1.5 
  

  

F(L.R) RCS 
TKP 

      

if: 

[eens] 
TKP 

> 312 psia 
< 200 psia   

RCS TK P LOW (FU or OX) 

/ FU(OXID) He P (CRT & meter) 
\f deer: 

1. Go to RCS LEAK ISOL,step 1, >> 
If not decr: 

2. Affected RCS He PRESS A(B) - CL (tb-CL) 
B(A) - OP (tb-OP), then 

GPC (tb-OP) 
3. Goto MAL, RCS, 10.14   

GNC SYS SUMM 2 

    

  

j 
  

  

él 
RCS TK P HIGH (FU or OX) 

1. Aff RCS He PRESS (two) - CL (tb-CL) 
2. GotoMAL, RCS, 10.1a 

    

10.1a 1.4 steps 6,7.8 

1 
  

    

  

1.7 

I'CNECT: L OMS to RCS 

1. DAP: free drift 

2. LRRCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 
3. If RCS MANF P (OX and FU) > 130 continue; 

otherwise check with MCC 

4, /LOMS He PRESS/VAP ISOL (two) - CL 
TK ISOL (two) - OP (tb-OP) 

/ ROMS XFEED (two) - CL (tb-CL) 
LOMS XFEED A- CL (tb-CL) 

B- OP (tb-OP) 
OMS PRESS ENA, L OMS - ITEM 5 EXEC 
DAP: as reqd 

NOTE 

Gauging not avail in ops 3 

n
w
     

to.1a[75 | 1.4 steps 6,7,8 

y 
  

    

  

1.8 

I'CNECT: R OMS to RCS 

1. DAP: free drift 
2. URRCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 
3. If RCS MANF P (OX and FU) > 130 continue; 

otherwise check with MCC and >> 
4. /ROMS He PRESS/VAP ISOL (two) - CL 

TK ISOL (two) - OP (tb-OP) 
¥LOMS XFEED (two) - CL (tb-CL) 
ROMS XFEED A - CL (tb-CL) 

B - OP (tb-OP) 
OMS PRESS ENA, R OMS - ITEM 6 EXEC 
DAP: as reqd 

NOTE 
Gauging not avail in ops 3 

a
m
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RCS 10.1 (Cont) 

1.4 steps 6,7,8 

  

| 1.9] 
RCS SECURE (FWD,AFT) 

f normal config: 
1. RCS MANF iSOL (five) - CL (tb-CL) 

or XFEED (two) - CL (tb-CL) 

TK ISOL (all) - CL (tb-CL) 
He PRESS (two) -CL(tb-CL) >> 

If feeding XFEED: 
2. URRCSMANFISOL (ten)  - CL (tb-CL) 

Receiving XFEED (two) - CL (tb-CL) 

or ‘Feeding XFEED (two) - CL (tb-CL) 
TK ISOL (three) = - CL (tb-CL) 
He PRESS (two) = -CL(tb-CL) >> 

If receiving XFEED or OMS/RCS I’CNECT: 

3. YRCS TK ISOL (three) - CL (tb-CL) 
He PRESS (two) - CL (tb-CL)       

1.4 steps 6,7,8 

  

XFEED: RRCS toL RCS 

1. DAP: free drift 

2. vL,R OMS XFEED (four) - CL (tb-CL) 
3. LR RCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 

4. If RCS MANF P (OX and FU) > 130 continue; 
otherwise, check with MCC and > > 

5. RRCS 
¥He PRESS A(B)  - GPC (tb-OP) 

/B(A) - CL (tb-CL) 
TK ISOL (three) - OP (tb-OP) 

6. MSTRRCS XFEED- FEED FROMR 

7. DAP: asreqd       

1.4 steps 6,7,8 

  

4,11 
  

  XFEED: 1 RCS toR RCS 

1. DAP: free drift 

2. vL,R OMS XFEED (four) - CL (tb-CL) 
3. L,RRCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 

4. If RCS MANF P (OX and FU) > 130 continue; 
otherwise, check with MCC and > > 

5. LRCS 

¥He PRESS A(B)  - GPC (tb-OP) 
¥B(A) - CL (tb-CL) 

TK ISOL (three) - OP (tb-OP) 
6. MSTRRCS XFEED - FEED FROML 

7. DAP: asreqd 

  

1,12 
  

  XFEED RETURN: RCS 

1. DAP: free drift 
2. MSTRRCS XFEED - OFF 
3. AFTL,R RCS XFEED (four) - CL (tb-CL) 

TK ISOL (six) - OP (tb-OP) 
vHe PRESS A(B) (two) - GPC (tb-OP) 

¥ B(A) (two) - CL (tb-CL) 
4 DAP: as reqd             

( 
RCS/10.1/004 08/30/88 10-7 MAUV/ALL/GEN 3 

  

 



  

RCS 10.1 (Cont) 

  

1.13 

'CNECT TK SWITCH: 
From L to R OMS FEED 

1. DAP: free drift 

L OMS XFEED B - CL (tb-CL) 
ROMS XFEED 8 - OP (tb-OP) 

3. OMS PRESSENA, OFF -ITEM7 EXEC 
ROMS - ITEM 6 EXEC 

4. DAP: asreqd 
  

  

1.14] 

I'CNECT TK SWITCH: 
From R to L OMS FEED [one23 acs] 

1. DAP: free drift 

R OMS XFEED B - CL (tb-CL) 
LOMS XFEED B - OP (tb-OP) 

3. OMS PRESSENA, OFF -ITEM7 EXEC 
L OMS - ITEM 6 EXEC 

4. DAP: asreqd 

1.15] 

I'CNECT RETURN (OPS 2,3) 
DAP: free drift 
OMS PRESS ENA, OFF - ITEM 7 EXEC 

. YOMS TK ISOL (four) - OP (tb-OP) 
XFEED (four) - CL (tb-CL) 

4. L,R RCS XFEED (four) - CL (tb-CL) 
TK ISOL (six) - OP (tb-OP) 

5. DAP: as reqd 

  

  

w
n
     

  

817       
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RCS 10.1 (Cont) 

1.4 steps 6,7,.8 

  

[1] 
RCS SECURE (FWD,AFT) 

If normal config: - 
1. RCS MANE ISOL (five) - CL (tb-CL) 

or XFEED (two) - CL (tb-CL) 

TK ISOL (all) - CL (tb-CL) 
He PRESS (two) -CL(tb-CL) >> 

if feeding XFEED: 
2. L,RRCS MANFISOL (ten) = - CL (tb-CL) 

Receiving XFEED (two) - CL (tb-CL) 

or Feeding XFEED (two) - CL (tb-CL) 
TK ISOL (three) - CL (tb-CL) 

: He PRESS (two) -CL(tb-CL) >> 
if receiving XFEED or OMS/RCS I'CNECT: 

3. “RCS TKISOL (three) - CL (tb-CL) 
He PRESS (two) - CL (tb-CL)     
  

1.4 steps 6,7,8 

  

110] 
XFEED: R RCS tol RCS 

DAP: free drift 

. WLR OMS XFEED (four) - CL (tb-CL) 
AFT L RCS TK ISOL (three) - CL (tb-CL) 

XFEED (two) - OP (tb-OP) 
4. AFTRRCS 

7 He PRESS A(B)  - GPC (tb-OP) 
/B(A) - CL (tb-CL) 

7 TK ISOL (three) - OP (tb-OP) 
XFEED (two) —- OP (tb-OP) 

MSTR RCS XFEED - FEED FROMR 
DAP: asreqd 

W
h
e
 

a
u
     

  

LAsteps 6,7,8 

  

1.11   
  XFEED: LRCStoR RCS 

1. OAP: free drift 

2. wL,R OMS XFEED (four) - CL (tb-CL) 
3. AFTRRCS TK ISOL (three) - CL (tb-CL) 

XFEED (two) = - OP (tb-OP) 
4. AFTLRCS 

YHe PRESS A(B) - GPC (tb-OP) 
/B(A) - CL (tb-CL) 

7 TK ISOL (three) - OP (tb-OP) 
XFEED (two) = - OP (tb-OP) 

5. MSTRRCS XFEED - FEED FROML 
6. DAP: asreqd 

  

  
  XFEED RETURN: RCS 

1. DAP: free drift 

2. MSTRRCS XFEED - OFF 
3. AFTL,R RCS XFEED (four) - CL (tb-CL) 

TK tSOL (six) - OP (tb-OP) 
v He PRESS A(B) (two) - GPC (tb-OP) 

7 B(A) (two) - CL (tb-CL) 
4. DAP: asreqd     
      
  

RCS/10.1/004 06/07/88 10-7 MAUALL/GEN 1 

  

 



  

RCS 10.1 (Cont) 

  

1.13 

I'CNECT.TK SWITCH: 
From L to R OMS FEED 

1. DAP: free drift 

LOMS XFEED B - Ci (tb-CL) 
R OMS XFEED B - OP (tb-OP) 

3. OMS PRESSENA, OFF -ITEM7 EXEC 
ROMS - ITEM 6 EXEC 

4. DAP: as reqd 
  

1.14 

'CNECT TK SWITCH: 
From R to L OMS FEED 

1. DAP: free drift 

2. ROMS XFEED B - CL (tb-CL) 
L OMS XFEED B - OP (tb-OP) 

3. OMSPRESSENA, OFF -!ITEM7 EXEC 
LOMS - !TEM 6 EXEC 

4. DAP: as reqd 
  

1.15 

I'CNECT RETURN (OPS 2,3) 
DAP: free drift 

OMS PRESS ENA, OFF - ITEM 7 EXEC 
. VOMS TK ISOL (four) - OP (tb-OP) 

XFEED (four) - CL (tb-CL) 
4. LR RCS XFEED (four) - CL (tb-CL) 

TK ISOL (six) - OP (tb-OP) 
5. DAP: asreqd 

w
e
 
N
m
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RCS 10.1 (Cont) 

10.1a[ 5 | 

  

1.16     

GNC 23 RCS RCS RM LOSS 

if vernier jets: 

If loss of FAIL-OFF detection: 
1. Resel >> 

if BCE BYP (8 or D), MOM fail, or loss of 

or LK detection: 
If only LSL and/or RSR affected: 

2. Desel affected jet >> 
If any Down Firing Vernier affected: 

3. Affected MANF 5 - Ct (tb-CL) 
4. Goto LOSS OF VERNIERS (ORB OPS, RCS) > > 

if primary jets: 

If loss of FAIL OFF or LK detection: 
5. If att control still avail, desel affected jet(s) 

or 6. DES INH twice (reprioritize, reset RM) 
7.  Atseat ingress, go to AFT(FWD) RCS RM 

LOSS (ENT PKT, RCS) >> 
If loss of FAIL ON detection: 

8. tf att control still avail, override STAT closed 
or for ail MANFs on affected RJD and affected 

RJO - OFF 
9. DESINH twice (reprioritize, reset RM) 

10. Atseat ingress, go to AFT(FWD) RCS RM LOSS 
(ENT PKT, RCS) >> 

tf BCE BYP (B or D), or MOM fail: 
11. If att control still avail, leave STAT closed for all 

MANFs on affected RJD and affected RJD - OFF 
12. DES INH twice (reprionitize, reset RM) 

13.  Atseat ingress, go to AFT(FWD) RCS RM LOSS 
(ENT PKT, RCS) 
  

1.17 

RM OLMA MANF 

1. Aff MANE - GPC   

  
Goto MALRCS, 10.1¢ [1]     

    

RCS/10.1006 06/07/88 10-9 MAL/ALUGEN 1 
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RCS 

  

ET} 

10.1a L(R,F) RCS (L,U,D,R,A,F) JET 
F(L.R) RCS TK P 
F(LR) RCS LEAK 

  

7) 

GNC 23 RCS 

  

RCS Jet FAIL-ON 
  

| 2 | Were rates 
  

-RCS Jet FAIL-OFF   or large RCS 
usage observed ?     

  v 
YES 

  © 
  

[3] 
GNC 23 RCS 

@ Deselect Jet if 
not auto 

deselected   
y 

4 | JET DRIVER 

FAILED-ON 
ELECTRICALLY       

  

  y @ 
  

6 | When 

disregarding 

by disabled RJD 

FAIL-OFFs ? 

FAIL-OFFs caused 

Drivers, are there 
multiple or single 

  

Multiple 
FAIL-OFF 
  

Single 
FAIL-OFF 
  

  q 
  

7 | Wait for 
MCC call to 
proceed with Ho 

Fire test 

t 

    

Ls | Pc XDCR FAIL 
LOW OR Pc 
DISCRETE FAIL- 
OFF ORMDM 
INPUT PARAM 
FAILURE       

  

  

  

  

    

N 

1.16 | RCS RM LOSS 

      

  

    
        

  

    
  

  

  

  
  

  

    
            

G) YMCC for other 
params possibly lost 
insame MOM card 

(2) To determine if 
multiple fail-off jets 
occurred, Y/both 
Aft pods 

G) If L5L or RSR 
failed, Vernier 
control still available 

  
  

Proceeding with NO 
Hot Fire test ? 

ves 

@ Perform HOT 

FIRE RCS, RCS 

SSR-2 

v @) v @) 
9 | Desired NO 10 | MDM 11 | 12 | 

vehicle response "PT OUTPUT CARD LSLorRSR @ Deselect jet 

obtained ? FAILURE OR JET 
DRIVER FAILURE PRCS 

Yes OR JET 
MECHANICAL Any other VRCS 

FAILURE JET 

Ls] i 
1 14 

@ Goto LOSs OF @ Continue 
VERNIERS (ORB nominal ops 
OPS, RCS) 

RCSi10 1007 03/24/88 10-10 MAUALUGEN 
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RCS 10.1a (Cont) 

| 2 | ; . 

t OQ® 
15} Mant5? YESH 16 | MOM INPUT 17] 

PARAM FAIL © if VERN ops, go 
NO HIGH OR JET to LOSS OF 

DRIVER FAILED- VERNIERS (ORB 
ON ELECTRICALLY OPS, RCS) 

ig | (CRT) RCS YESH 19 | MOM INPUT 20 | Open wi 21 | Override to 
OXID and FU PARAM FAIL affected Mant CL status affected 
MANF Ps > 130? HIGH Manf and all 

(07,08) other Manfs 

NO @ FWD (AFT L,R) which share same 
RCS MANF ISOL RIO 

1 1(2,3,4)-OP 

122] JET DRIVER GNC 23 RCS 
FAILED-ON @ RCS FWD(L,R) - ELECTRICALLY TEM 102.3) 

EXEC (*) 
@ MANE VLVS 
OVRD - ITEM 

[1.2] 40(41,42,43) 
EXEC 

v 

231 atys ve p24 | set Leak 
diverge ? FAILURE @ if Mant 5.90 

to 
NO VERNIERS (ORB (014,015,016) 

© Affected Jet 
5 OPS, RES) RJD DRIVER - - j _| CAUTION ( ) OFF 

27] Py 
GNC 23 RCS 

@ Deselect 
affected jets 
if not auto 
deselected or if 

Manf status not 
overridden to 

CL   
Do not fire de- 
selected jets until 
MCC contacted or 

severe damage to     Jet may occur 
  

‘1         

YES NO 

y ‘ 

29] Multiple fail     leaks present ? 
  

    

  

  

40(41 42,43) 
EXEC   
  

  
  

      

  

    Any other VRCS 

    

301 Reprioritize, 31 | JETHTR 
reset POD counter FAILED OR 

INJECTOR TEMP 
@ Free Drift PARAM LOST OR 

GNC 23 RCS LEAK STOPPED 

@ DES INH once G) 
all leak jets q 

@ Reselect all 

deselected jets RSR > @ Affected LStorRS ® Deselect Jet 

MANF VLVS PRCS 
OVRD-ITEM 

    

JET 

[3a] 
®@ Goto LOSS OF 

VERNIERS (ORB 

OPS, RCS)     [35 | 
@ Continue 

nominal ops       

    
28 | 

@ Affected Jet- 

DES INH twice 
(reprioritize, 
reset RM)       

@ Y MCC for other 
params possibly lost 
In same MDM card 

G) If LSLor RSR 
fatied, Vernier 
control still avari- 
able 

Fatl-on pro- 
tection lost for 
affected jet 

G) MCC call based 
lon jet injector temps 

    

RCS/10.1/008 03/24/88 10-11 MAUALL/GEN 
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RCS 

3 

  

10.1a (Cont) 

  

36 | (07,08) 

      

    

        

  

  

Aft ACS ? rs 

  

38 | PRCS 

  
NO | 39 | Reconfig Dap 
  

    

    

  

© Goto LOSs OF 
VERNIERS (ORB 

OPS, RCS), NOSE 
AND TAIL CNTL 

@ (CRT) Monitor 

ARCS for sub- 
sequent fail-offs       

NO 
  

    

  

      

  

  

      

  

  

  

    

          

  
  

          

NO €47] HELIUM 
  

    

    

Viv configured selected ? 
properly and no NO 
tb - bp? YES 

NO 

v G) y 
49 | 41] Did failures 
® Associated occur in the 

MANF ISOL following Mant 
1(2,3,4,5) - CL groups: 

(tb-CL) L1,R1,L5 
. or 

Any tb- bp ? L2,R2 

or 
NO | YES L3, R3, RS 

or 
[3] La, 4? 

51 
YES 

q (6) : y 

42 | Any sw ~ [a3 | rcs NO| 4a | Reconfig DAP 
position and tb selected ? ®@ Go to LOSS OF 
disagree ? VERNIERS (ORB 

yes OPS, RCS), NOSE 
NO | YES AND TAIL CNTL 

@ (CRT) Monitor 

FRCS for sub- 
10.3b RCS viv sequent fail-offs 

11.3b OMS viv 

v @ 
a5] ailtalotts |NQ[ a6] alt fail-ofts 
on same Manf ? on Manf F4 and 

FS? 
YES 

YES ri b 
® Config viv to 

pre-failure 4g } MOM INPUT 

config (OUTPUT) « 
@ Leave Manf PARAMS FAIL, OR 

vivs - CL SIGNAL 
CONDITIONER 

CARD FAIL OR 

RJD Pc DISCRETES 40 | 
v LOST OR RID     

          ELECTRICAL FAIL-       

  

  

      

INGESTION       

  

  

G) ¢ MCC for other 
Params possibly lost 
in same MOM card 

Evacuated 
Manfs need to be 
repressed. (MCC 
for config and 
repress procedure 

G) Both F4,F5 
commanded by FF3 
and return 
telemetry by OF2 

    

@ If 3/4/5 leg, OFF OR RJD PWR 51 | if Mant 5 
establish FAILURE OR BUS ® FWD(AFT L,R) 
Vernier control FAILURE MANF ISOL 5 - 

®@ Affected GPC 
Mant 5-OP 

® Reselect Vernier 
if deselected 

q 

52 

RCS/10 1009-0 3/24:88 10-12 MAL/ALUGEN



  

      

      

  

    

    

    
    

  

        

    

          

  

        
  

    

      
  

  
    

    

  

  

    
            

  

      

      

  

      

  

      

      

RCS 10.1a (Cont) 

. . G) / MCC for other 
- params possibly lost 

| 50 41 insame MDM card 

HW C&W 
q G) remains 

52 | 53 | MOM INPUT 54 | Override to CL status all @) 
@yMCC for Manifold (OUTPUT) Manf in affected POD(s) Use 

Repress actions PARAMS FAILED 

@ if LOS and Repress OR RID Pc GNC 23 RCS SYS SUMM 2 
reqd for safety con- DISCRETE LOST - or 
siderations, perform OR RJD @ If both AFT PODS affected, (03) Meter TK P 
RCS CONTINGENCY ELECTRICAL FAIL- DAP: Free Drift only 
MANIFOLD REPRESS, OFF OR RJD PWR @ RCS F(L,R) - ITEM 1(2,3) 
RCS SSR-7 FAIL OR BUS FAIL EXEC acs PVT 

@ MANE VLV OVRD - TEM Hoctea OX(FU) 
40,41 ,42,43,44 EXEC may bein FU) 

@ If one AFT POD affected, Use affected pod 
49 Perform I'CNCT: L(R) FU(OX) for qty 

ous TQ GOOD RCS POD, 
or [1.8}, Ga) 

(Leave affected RCS Use 
39.| Override XFEEDs closed), then 
affected Manifold © Reconfig DAP for NOSE/” SYS SUMM 2 
status to CL TAIL OR TAIL ONLY TK P only 

CONTROL as appropriate 

GNC 23 RCS G2) 
When FU TK 

@ RCS FWD(L.R) P-OXTKP < 20 
ITEM 1(2,3) psi, use vern jets if 
EXEC desired 

© MANF VLVS 56 
OVRD ITEM 40 e/MCC for 
(41,42,43,44) Helium 
EXEC clearing 

1.6 | 
(014,015,016) 
@ Affected RJD 

DRIVER - OFF 

57 } 

GNC 23 RCS 

and ves! NO 
58 | RCS DUAL 59 | isFUTKP- 

SYS SUMM 2 REG A(B) FAIL OX TK P > 20 
TK Ps agree ? OPEN psi ? 

NO YES 

60 J NOH 61 | mom input 62 | Lp 
OR SIGNAL ® DAP: config 08(07) 

GNC 23 RCS CONDITIONER * for NORM jets @ FWO(AFT L,R) 

and FAIL RCS He PRESS 

(03) Meter TK P Z B(A) - OP 
agree ? (tb-OP) 

@ When affected 
YES RCS TK P < 300, 

He PRESS B(A) - 
GPC (tb-OP) 

y 
isa] TKXDCROR 65. 
SIGNALCONDI- J>1-08(07) 
TIONER FAILURE @ FWD(AFT L,R) 

RCS He PRESS 
A(B)-OP 
(tb-OP) 
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RCS 

  

10.1a (Cont) 

  

66 Lattected RCS._| 

TK P agree with 

  

NOt 67 J N y
o
 68 | MDM INPUT 

  

  

  

| GNC SYS SUMM 2 
GNC 23 RCS 

and (03) Meter 
  

OR SIGNAL 
CONDITIONER 

FAIL 

    

     TK P agree ?     | TKP?       
  

YES YES 

41) Go) 
169] TK XDCROR 
SIGNAL CONDI- 

TIONER FAILURE 

    

      

  

70 | Affected RCS 
(CRT) OXID(FU) 
TK P increasing or 
back to normal ? 

  

YEST 71] He REG A(B) 
FAILED CLOSED 

  

    
      

  

      

    NO 
  

NO 

y @) 
172] He sys | pf 73 | Fwo rcs? rs 74| Override to 
BLOCKAGE CL status ail FWO 

Manfs 
  

  y 
@ Goto I'CNECT 

L(R) OMS TO 

rcs 7K (8) 

  

      

@ RCS FWD - 
ITEM 1 EXEC (*) 

@ MANF VLVS 
OVRD - ITEM 
40,41 ,42,43,44 
EXEC 
  

@ Prior to deorbit 

burn, reselect 
FWD RCS 
  

    v 
76 | 
® Goto LOSs OF 

VERNIERS (ORB 

OPS, RCS)       

@ / MCC for other 
params possibly lost 
insame MDM card 

H/W C&W OK 

@) Use 

SYS SUMM 2 

or (03) meter TK P 
only 

RCS PVT for 
affected OX(FU) 
may be in error. Use 
affected pod FU(OX) 
for qty 

@) Prior to deorbit 
burn, reselect FWD 
RCS. Secure FWD 
RCS when TK P 
< 190 

Xfeed from 
good RCS prior to 
deorbit. Propellant 
with He blockage 
available until TK P 
< 190 psi if reqd 

    
  

RCS/10 1014 08/26/88 10-14 MAL/ALUGEN 2 

 



  
RCS 10.1a (Cont) 

« G) / MCC for other 
params possibly lost 
in same MOM card 

HW C&w . Q_4       
  

  

  

      

          

remains 

52 | 53 | MOM INPUT 54 Override to CL status all G) 
ey MCC for Manifold (OUTPUT) Manf in affected POD(s) Use 

Repress actions PARAMS FAILED 

© if LOS and Repress OR RID Pc GNC 23 RCS SYS SUMM 2 
read for safety con- DISCRETE LOST or 
siderations, perform OR RJD @ If both AFT PODS affected, (03) Meter TK P 
RCS CONTINGENCY ELECTRICAL FAIL- DAP: Free Drift only 
MANIFOLD REPRESS, OFF OR RJD PWR @ RCS F(L,R) - ITEM 1(2,3) 
RCS SSR-7 FAIL OR BUS FAIL EXEC Go) 

@ MANF VLV OVRD - ITEM Rs oxtron 
40 41 ,42,43,44 EXEC affected OX(FU) 

may be in error. 
© If one AFT POD affected, Use affected pod 
Perform I’'CNCT: L(R) 

[9] 

  
  

    
      

      
  

  
        

          
  

  

  

So B 

824 

  
  

    
  

    
  

  
  

NO 

  @O@® 
YES 

    
  

      

    

  

    
[63 

    
RCS He PRESS 
B(A)-OP 

(tb-OP) 
® When affected 

        

  

  
  

  

            

FU(OX) for qty 
OMS T OOD RCS POD, 

q q or , G) 
(Leave affected RCS Use 

55] Override XFEEDs closed), then 
affected Manifold @ Recontig DAP for. NOSE/ SYS SUMM 2 
status to CL TAIL OR TAIL ONLY TK P only 

CONTROL as appropriate 

GNC 23 RCS 

@ RCS FWD(L,R) 

ITEM 1(2,3) q 
EXEC 

@ MANE VLV S$ 56 | 
. OVRD ITEM 40 ey MCC for 

(41,42,43,44) Helium 
EXEC clearing 

1.6 | 
(014,015,016) 
@ Affected RJD 

DRIVER - OFF 

GNC 23 RCS 

and 

Sys SuMNND 58 | RCS DUAL so] iseutkP- |NO[ go] 
© PREG A(8) FAIL OX TK P > 20 08(07) 

TK Ps agree ? OPEN psi? @ FWD(AFT LR) 

  
  

isi} NS [62] mom input © Go to LOSS OF Ne PRESS Bia) 
VERNS (OR GNC 23 RCS CONDITIONER ens S 8 GPC (tb-OP) 

and FAIL —= 
(O3) Meter TK P 
agree ? 

YES 

Y 
Isa] TKXOCROR | _ 
SIGNAL CONDI- 08(07) 
TIONER FAILURE @ FWO(AFT LR) 

RCS He PRESS 
A(B) - OP 
(tb-OP) 

RCS/10.1010 03/28/88 10-13 MAUALU/GEN 
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RCS {0.1a (Cont) 

(8) (3 
  

66 | Affectad RCS NO 
  

GNC 23 RCS 

TK P agree with 
  

| GNC SYS SUMM 2 
  

TKP?       

YES 

67 | NO 
PP 

GNC 23 RCS 

and (03) Meter 

63.) MOM INPUT 
OR SIGNAL 
CONDITIONER 
FAIL           TK P agree ? 

  

YES 

4) (10)     
169 | TK xOCROR 
SIGNAL CONDI- 
TIONER FAILURE       

  

70 | Affected RCS 71] He REG A(B) 
  

(CRT) OXID(FU) 
TK P increasing or 

back to normal ?   
FAILED CLOSED 

      

    

    

      

  
  

NO 

NO 

y (2) 
72| He sys 73] FWO RCS ? ss 74} Override to 
BLOCKAGE CL status all FWO 

Manfs 
  

  y 
®@ Goto l’CNECT 

L(R) OMS TO 
rcs (E78) 

  

      

GNC 23 RCS 

@ RCS FWD - 
ITEM 1 EXEC (*) 

@ MANF VLVS 
OVRD - ITEM 
40,41,42,43,44 
EXEC 
  

®@ Prior to deorbit 

burn, reselect 
FWD RCS       

    
76 | 
® Goto LOSS OF 

VERNIERS (ORB 

OPS, RCS)       

@ / MCC for other 
params possibly lost 
insame MOM card 

H/W C&W OK 

G) Use 

SYS SUMM 2 

or (03) meter TK P 
only 

RCS PVT for 
affected OX(FU) 
may be in error. Use 
affected pod FU(OX) 
for qty 

@) Prior to deorbit 
burn, reselect FWD 
RCS. Secure FWD 
RCS when TK P 
< 190 

G3) Xfeed from 
good RCS prior to 
deorbit. Propellant 
with He blockage 
available until TK © 
< 190 psi.1f reqd 

    

RCS/10. 1/014 03/24/88 10-14 MAUALL/GEN 
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RCS 10.1a (Cont) 

[i] 
y     

77 | Config for Manf $ check 
  

® Config Free Drift 
@ /RCS SECURE [1.9 | 

complete 

  

  

  

  

  78 |   If normal config when leak > 
occurred 

  
  

@/ FWD (AFT) RCS ISOL 3/4/5 - CL (tb-CL) 
© F(L,R) RCS MANF ISOL 5 - OP (tb-OP) 

  

      

Repressing more 
than one mani- 
fold ata time 
when the mani- 
folds are at low 
pressure may 
damage RCS 
propellant tank 
  

  
  

  

If feeding XFEED when leak 
79 | 

  occurred @/L,R RCS TK ISOL 3/4/5 A,B (two) - CL (tb-CL) 
@ L.R RCS XFEED 3/4/5 (two) - CL (tb-CL) 
@ LR RCS MANE ISOL 5 (two) - OP (tb-OP) 
  

  

If OMS/RCS ICNECT when 

  

80 | 
  

leak occurred         VLR RCS TK ISOL (six) - CL (tb-CL) 
@ LR RCS MANF ISOL (ten) - CL (tb-CL) 
@ LR RCS XFEED 3/4/5 (two) - CL (tb-CL) 
@ LR RCS MANF ISOL 5 (two) - OP (tb-OP)   
  

J   
  

    
> 

        
              

  
  

  

  

  

  

      

      
    
  

Lai 
GNC 23 RCS 

Manf 3 or 4 press NO) 82 | Leak source 
decr ? not located 

YES @ Remainon 

PRCS 
v @ DAP as reqd 

e/ MCC 
MANE IS 

LEAK SOURCE. 
VERNS LOST 

{ ©) 
aa | \solate 8s | Repress PRCS Manifolds 
Manf 5 

(07,08) 
(07,08) @y/L (R) RCS XFEED 3/4/5 - CL (tb - CL) 
@ FWD,AFT,L,R e TK ISOL 3/4/5 A,B (two) - OP (tb - OP) 

MANE {SOL e MANF ISOL 3 - OP (tb - OP) 

5 -CL (tb-CL) @ Wait 2 sec 
@ L(R) RCS MANE ISOL 4 - OP (tb-OP) 

© Complete return to desired PRCS config 

ey MCC for DAP config 

RCS/10.1/012 06/07/88 10-15 MAL/ALLUGEN 1 
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RCS 10.1b ALL JETS DES ON ANY ONE MANF 

  

All Jets DES on 

  

> 1 If AOS do not 
  

Any One Manf 
      

Crew observes ail 
jets on any one 
manf are 
deselected 
without ‘RM 
DLMA MANF’ or 
"RCS PWR FAIL’ 
alert 

Nominal Config: 
(07,08) 
All Manf vivs - OP 

    

proceed. /MCC 
for trouble- 

shooting     
  

  
  

2 j (08) FWD 
RCS MANF ISOL 1 
tb-bp?   

YES 
> 10.3a[ 1 |   

  

NO 

    q 
3} FWORCS 
MANF ISOL 2 tb - 
bp ?   YES 

— > 10.3a 1 |   
  

NO 

  v 
  

a | FWD RCS 
MANF ISOL 5 tb - 
bp?   YES 

— > 10.3a[ 1 |   
  

NO 

  
  

1 

Ls | (07) AFT L, 
AFT R RCS MANF 

ISOLS tb- bp?   

YES 
> 10.3a[ 1 | 

  

NO   y ©) 
  

6 | MDM INPUT 
PARAM LOST       

  

G) /MCC for 
other params 
possibly lost in 
same MDM card 

  
  

RCS/10 1013 03/24/88 10-16 MAL/ALUGEN 
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RCS 10.1¢ RM DLMA MANF 

SM . 
ALERT 

pj lt} Was vivin yes 2 
RM DLMA MANF transition ? (07,08) 

@ Cycle affected 
NO viv several times 

in desired 

If: position 
OX and/or FU viv 

miscompare. | GNC 23 RCS YES 
Propellant 

flow path Did failure clear ? 
cannot be 
verified open NO 

‘ q Y 

3 | micro- 4 _| micro- 5 | TRANSIENT 
SWITCH FAILURE SWITCH FAILURE MICROSWITCH 

OR VLV FAILED FAILURE OR 

Nominal Config: INTERMEDIATE STICKY VLV 
(MA73C: A) 

MCA LOGIC 

MNA FWD 1-ON G) 

MNB FWD 2-ON ov Q) 

MNC FWD 3-ON 6] \f previous 2] 
Teo LV viv position was (07,08) (CRT) 

LOGIC GP 1/3-ON OP: @ Affected RCS @Y/ MANF VLVS 

AFT POD VLV MANF ISOL - STAT agrees 
GPC with viv LOGIC GP 1/2 -ON n 

AFT POD VLV Override Manf (CRT) position 

LOGIC GP 2/3-ON| | cratustoop e/ MANF VLVS (07 08) 
@ RCS MANF VLVS STAT -CL @ Affected RCS 
OVRD - iTEM 40 MANE ISOL - 
(41,42,43,44) GPC 
EXEC 

9 Litmants: 
@ Perform LOSS 

OF VERNIERS 

  
(ORB OPS, RCS)       

  q 
  

10| ¥ MCC for 
further troubie- 
shooting       

  

G) If position 
discretes are 
intermediate, 
MANF ISOL STAT 
will be evaluated 
at each change of 
state. It may be 
necessary to 
repeat RCS MANF 
VLVS OVRO later 

Q) Prevent 

continuous pwr if 
microswitch fails 
again 

  

RCS/10.1/011 04/26/88 10-17 MAUALUGEN 
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RCS 10.1d RCS PWR FAIL 

SM . ' G) If subsequent 
ALERT leak on affected 

jmanf: 

G)Q) GNC 23 RCS 
it ata | (08) rwo YESI 2] BUS FAILURE BUSLOSS | 

RCS PWR FAIL PTRCS MANF ISOL MNC FMC3 ssR-57 MNCFMC3 lasreah EXEC 
3,4tb- bp? Y Manf status: 

NO If OP, override to CL 
with {TEM 40-43. To ross of viv logic 4 G) G) isovate jeak. close TK 

(O08) ISOL viv. Affecte 

- FWD RCS 3] co7arte, [YES a | ausranure |. eps 8ustoss Cornat be ont 
MANF ISOL 3.4 AFT RRCS MANF | MNB/C POD ssr-147 MINBIC co | from current status 

(07) or ISOL t th-bp ? AMC2 
AFT L, AFTR 
RCS MANE NO Q) Failure possibly 
iSOL 1 caused by loss of 

or CNTL CA3 
ISOL 2 q 
sou3.a” Ls} oryartt, YES 6 | aus raiure Ly cps BUS LOSs Failure possibly 

AFT R RCS MANF MNA/B POD SSR-146 BOW YeMC Sised by dual CNTL 
ISOL 2 tb- bp ? AMC! or dual APC bus 

p failures or CNTL and 
Nominal Config: NO APC bus failure 
(MA73C:A) 
MCA LOGIC 
MNC FWD 3-ON ‘ 
eS LV 7) (07) AFT L, g | BUS FAILURE EPS BUS LOSS 
LOGIC GP 1/3-ON AFT R RCS MANF MINC/A POD SSR-148 AO ANIC3 

2. ISOL 3.4 tb - bp AMC3 2-ON 
2/3 -ON 

RCS/10.1/015 04/26/88 10-18 MAL/ALL/GEN 

 



  

RCS 10.1e RCS JET SELF-TEST FAIL 

  

  

      

            
      

      
  

  

  

            
  

  
            

          

      

  

    

  

    

    

  

    

  

  

  

        
  

  

            

~ , __|@ ssr-6 ~ rk ot unusable 
6 Y’ if RJO failure. 

RCS JET pt - J can Jet Ft JETFAILED 1 | /MCC for further 
iftest | GNC 23 RCS | Self-tes GNC 23 RCS declared ‘FAIL troubleshooting 

@ RCS FWO (L,R) - OFF’? 
ITEM 1(2,3) G) 

If: EXEC (*) NO Turn all drivers 
Jet Driver failed ON for HOT FIRE 
ON or OFF RCS 
Trickle current 

{f~ circuit failure J 

4] (crt) YESS 5 | JET FAILED 
Jet previously de- ON 

Nominal Config: clared "FAIL ON’? 
(014:F) NO 
RIDA 1A L2/R2 
LOGIC - ON G) 
RIDA 2A L4/R4 \ 
LOGIC-ON 6| Morethan {YES 7 | Failedjetson [YEN 9 | trickte 
RIDE 18 three jets failed ? same RJO ? ” | CURRENT CKT LOGIC -ON 
(O15:F) NO NO FAILURE OR MDM 

RJOA 1B LI/LS/R1 PARAM LOSS OR 
LOGIC - ON { JET ORIVER 

RUDE. a E2 FAILED OFF 
LOGIC - 

(O16:F) —| CAUTION 
RIDA 2B L3/R3/RS 
LOGIC -ON /MCC before 
RJOF 2A F3 proceeding 
LOGIC - ON 
(014,015,016) 
RJDs (nine) - OFF 

(CRT) 
f~ : / fatled jet RM inhibited, jet selected 

@ DES INH - ITEM 8 (10,12,..., 36.38) 
EXEC (*) 

- @ JET DES -ITEM 9 (11,13.....37,39) 
EXEC (no*) 

10] 
@ Perform HOT 

FIRE RCS, RCS, 
SSR-2 

11] 
e/data 

Desired vehicle |YES{ 12] Null vehicle 13] TRICKLE 
response ? motion with RHC © | CURRENT CKT 

FAILURE OR MOM 
NO PARAM LOSS 

q 
f™ 1a} rmore = INQN 35] pceaieD 

. farlure occur ? © | HIGH AND JET 
VES FAILED OFF 

1 

ig] verraueo ft yf 7] 
OFF (CRT)       Deselect failed jet: 

@ JET OES - ITEM 9(11,13,15,....37,39) 
f~ EXEC (*) 

Reselect remaining jets: 

@ JET OES - ITEM 9 (11,13,15,....37,39) 
EXEC (no*)       

832       
RC
S 

He
 

P 
A
B
N
O
R
M
A
L
 

_
 ° NS
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A
B
N
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L
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If 

RCS 

  

SM 
ALERT       
  

F(L,R) RCS He P 

      

GNC SYS SUMM 2 
F(L,R} He P OXID 
(FU) < 500 psi 

  

  

ia] . 
(03) 
@ RCS/OMS PRESS 

sel-RCS He 

10.2a F(L,R) RCS He P 

  

F(L,R) He P 

OXID(FU) meter 
read low(< 612 
psia) ? 

ves. 10.1[ 1.4 |       
10.2¢ 

  

oe 

{ 1 ©     
1 2 | F(L.R)He P2 
OXID(FU) XDCR 
FAILURE OR 

MOM ANALOG 

INPUT PARAM 

LOST OR DSC 
INPUT PARAM 

LOST 
  

    
[3 | 

GNC SYS 
SUMM 2 

  

      
  

Xdcr within 
reasonableness 

test limits: 
400 < HeP 

YES 
      < 4000 psi ? 

  

NO   Vv 
  

PARAM STATUS 
  

PARAM DISPLAY 
  

GNC RCS 

23 

GNC SYS 

SUMM 2 

03 

METER 

BFS SYS 
SUMM 2 
  

AFT FWO 

  

QTY biased biased biased 

biased 
or 

static biased 
  

He P     good incorrect     good incorrect     incorrect   
  

yv     
PARAM STATUS 
  

PARAM DISPLAY 
  

23 

GNC RCS GNC SYS 

SUMM 2 

03 

METER 

BFS SYS 
SUMM 2 
  

AFT FWD 

  

QTY good good good 

biased 
or 

static biased 
  

HeP good       incorrect   good       incorrect | incorrect 
  

G@) YMCC 
for other params 
possibly lost 

    
  

RCS/10.2/001 11/09/88 10-20 MAL/ALL/GEN 4 
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RCS 10.2b RCS He P METER ABNORMAL 

1 | . FWo(L.R)RCS PTI 
He P GNC SYS 

OXID(FUEL) SUMM 2 
PRESS 

Abnormal F(L.R) He P 

OXID(FU) agrees |YES ] 
(03) with meter ? -—> 10.1 1.4 

NO 
If: 
HeP OXID(EU) | 

_ # Mission Profile 
or decreasing 2 | 

GNC 23 RCS 

@ RCS FWD(L,R) - 
ITEM 1(2,3) 

EXEC (*) 

HePOxID(FU) {NO Meterreads {YESH 4 | meter 
agrees with © | abnormalinother | ~ FFAILURE 
meter ? sw position ? ” 

YES NO 
10.2¢ [3] 

v, 
5 | F(L,R) He P1 isé6 | METER sw 

OXID(FU) XDCR CONTACTS 
FAILURE FAILURE 

v 

| 7 | 
GNC 23 RCS 

-Xder within YES 

reasonableness 

test limits: 
400 < HeP 

< 4000 psi ? 

NO 

8 PARAM STATUS 

PARAM DISPLAY 

BFS SYS 

GncRcs | GNcsys| 03 SUMM 2 
23 SUMM 2 METER AFT FWD 

QTY biased biased biased good biased 

He P incorrect good incorrect good good 

y 

9 | PARAM STATUS 

PARAM DISPLAY 

BFS SYS 

GNC RCS | GNCSYS 03 SUMM 2 

23 SUMM 2 METER AFT FWD 

QTY good good good good biased 

HeP incorrect good incorrect good good 

RCS/10.2002. 11/09/88 10-21 MAL/ALL/GEN 4 
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RCS 10.2c He P ABNORMAL ON CRT 

1] , G@) /MCC 

pre el for other params Abnormal © RCS/OMS PRESS 
sel -RCS He 

(GNC SYS SUMM 2 NO 
or SPEC 23) F(L.R) He P Nota] 

OXID(FU) meter 

read low ? GNC SYS 
. SUMM 2 

YES 
Does F(L,R) He P 
OXID(FU) read YES 
abnormal ? +—> 10.29{ 2 | 

He P OXID(FU) 
# Mission Profile NO t 

y 4 | mom 5 | 
3 | ANALOG INPUT 

GNCSYS PARAM LOST OR 
DSC INPUT 

SUMM 2 PARAM LOST Xder within 

reasonableness 
Does F(L,R) He P test limits: 
OXID(FU) read NO 400 < HeP 
abnormal ? -—> 10.2b [s] < 4000 psi ? 

ys NO YES 

10.1 

Vv 

: 6 PARAM STATUS 

PARAM DISPLAY 

BFS SYS 

Gncrcs | Gncsys| 03 SUMM 2 
23 SUMM 2 METER AFT FWO 

QTY good good biased good biased 

HeP incorrect good incorrect good good 

vy 

7 PARAM STATUS 

PARAM DISPLAY 

BFS SYS 

GNCRCS | GNCSYS 03 SUMM 2 

23 SUMM 2 METER AFT FWD 

QTY biased biased biased good good 

HeP incorrect good incorrect good good 

RCS/10.2/003 11/09/88 10-22 MAL/ALUGEN 4 
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3] 

  
  

  

  
NO 
  

    

    
    4 

ey RCS He P B(A) viv GPC (tb-OP) 

RCS 10.3a RCS VLV tb - bp 

10.1a/ 51 

rot 
- 1_| (08,07) 

RCS viv tb - bp ~ | More than one tb - bp? 

NO 

10.3a{ 25 | 

y 4 
if tb - bp: Was viv reconfig in 
08(07) progress ? 
FWD (AFT LR) RCS 
He PRESS A(B) YES 
TK ISOL 1/2 10.34 § | 
TK ISOL 3/4/5 A(B) 
MANF ISOL , \ 
1(2,3,4,5) 3 | Affected viv: 

AFTLARCS XFEED| [7o7.08) ie 1/2(3/4/5) - | RCS He PRESS A(B) 

Nominal Config: 
(MA73C:A) 
MCA LOGIC 
MNA FWD 1-ON 
MNB FWD 2-ON 
MNC FWD 3 -ON 

(MA73C:!) 
AFT POD VLV LOGIC 
GP 1/3-ON 

1/2 -ON 
2/3 -ON 

(MA73C:H) 
cb AC1,AC2,AC3 
FWD RCS VLV 
PA,PB.PC (nine) - 
c 

(MA73C:1) 
cb AC1,AC2,AC3 
AFT POD VLV 
GP 1,2,3 
PAPB.PC (nine) - 
c 

  

viv 

  

  

  

{O8) 
FWD RCS TK {SOL 
1/2 

Ps 
(08) 
@ FWD RCS MANF ISOL 1,2 (two) - CL 

(tb-CL) 

—4 

  

  

  
(08) 
FWD RCS TK ISOL 
3/4/5 

Lp 

  

(07) 
AFT L(R) RCS TK 
ISOL 1/2 

(08) 
© FWD RCS MANF ISOL 3,4 (two) -CL 

(tb-CL) 
@ FWD RCS MANF ISOL 5-CL (tb-CL) 
© Go to LOSS OF VERNIERS 

(ORB OPS, RCS) 
  

  

7 | 
  

  

(07) 
AFT L(R) RCS TK 
ISOL 3/4/5 A(B) 

® Go to desired propellant feed config 

except: 

GNC RCS 23 

@ OVERRIDE AFFECTED POD MANF VLVS 
STATUS 1,2-CL 

@/ AFFECTED POD RCS XFD 1/2 - CL(tb-CL) 
  

  

8 | (07) 
  

@ Return to RCS STRAIGHT FEED 
@/ AFFECTED POD RCS TK ISOL 3,4,5 

B(A) - OP (tb-OP) 
    

(07.08) 
FWD (AFT LR) 
RCS MANF ISOL 

  

9 | 
  

ey Affected MANF VLVS STATUS - CL 
@ if MANE 5, go to 

LOSS OF VERNIERS (ORB OPS, RCS) 
  

(07) 
AFT L(R) RCS 
XFEED     1 

    (C3) 
ey DAP: Free Drift 
  

(08) 
@/ OMS XFEED VLVS (four) - CL (tb-CL) 
  

(07) 
@/ RCS XFEED VLVS (four) - CL (tb-CL) 
®@ Return to RCS straight feed 
@ DAP as reqd     

  

07(08) A     

®@ Note affected sw position 
@ Affected sw - GPC     

y 
    12 | POTENTIAL MICROSWITCH FAILURE. 

MCC FOR FAILURE DETERMINATION 
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RCS 

Lo 
  

—10.3a (Cont) 

  

  

  

  

          

    
  

  

  

        

  

  

        

  

  

  
  

      

  

  

  

  

      

  

      

  

  

              

          

  

G) Refer to BUS 
LOSS 1.0. Table 
(ORB PKT, EPS) for 

  

bus loss verification. 1 3 | Which com: 14 | 
Proceed to BUS ination o LOSS SSR if Bus loss and RCS vivs are SM 67 ELECTRIC confirmed. For 

tb-bp ? OMS/RCS function 
OC VOLT PCAAFT3 =O AND |_.f1s]} mncapce LOS, refer to. 

(07) DC AMPS AFT 3 = 0 BUS FAILURE COMIRGS onera- for 
AFT LR RCS 
MANF ISOL 5 DC VOLT PCA AFT 3 = OONLY Fa propriate Bus 

AFT LRCS 
He PRESS 8 y EPS 

Te] MNC ALCS Ly ces 5SR-9 
(07) BUS FAILURE SSR-9 
AFT LR RCS 
He PRESS A 
(O8) 
FWD RCS 
TK ISOL 3/45 17} MNA DAI EPS 

MANF ISOL | BUS FAILURE > seag 
He PRESS A 

(08) 
FWD RCS 
TK ISOL 3/4/5 18} MNAFPCI pEPS_ [7 > 
MANE ISOL 1 BUS FAILURE S$SR-9 12 | 
He PRESS A 

(08) YESH 5 FWD RCS 19 | SM 67 ELECTRIC 201 cMtuae > EF [138 
TK ISOL 3/4/5 CNTL AB3 VOLTS Is MANF ISOL 1 © 90? NO 

| p}2) | MNAFMC1 eps [47 
(07) BUS FAILURE > Rg 
AFT LR RCS - | 
He PRESS A > 

| SM 67 ELECTRIC 

If none of the 
TPCA AFT 

above combina- ranean 23 j MNA APC4 
tlons exists, con- DC AMPS AFT I =0 BUS FAILURE 
tinue to next 

block DC VOLT PCA AFT | 
1 = OONLY 

es [a] SSR-9 

24| MNAALCI 
BUS FAILURE 

EPS | 1.6 
s5R-9 [1.6 
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RCS 
{3 3 

ey © 

10.3a (Cont) 

  

| 25.] Whih combination 

of OMS and RCS vivs are 
tbh-bp: 
  

  

      

  

  
  

  

  

  

      

  

  
  

    

      

  

        

  

  

    
  

  
  

  

      

          

G) Refer to BUS 
LOSS1.D Table 
(ORB PKT, EPS) for 
bus loss verification 
Proceed to BUS 
LOSS SSR if Bus loss 
confirmed. For 

  

(07) 426 | | MNB OA2 }—p» EPS.) 1.10 OMS/RCS function 
AFTRRCS 8US FAILURE SSR-9 loss, refer to 

He PRESS 8 OMS/RCS 
(Od) operational Slide 
FWD FS Rule for appropri- 
He PRESS 8 ate Bus failure 

MANE ISOL 2 

oe) . f 7 VIN FPC2 EPS FWD RCS al =" 1.11 
He PRESS B ON BUS FAILURE SSR-9 
MAAIF ISOL 2 SUERTE 

1407) 
AFT LRCS 

te PRESS B 
AFTL,RRCS 28} 

A286) MNC DA3 ees 44g 
oy? PAW SUS FAILURE r* ssr-9 . 
FWD RCS 
TK SOL 1/2 
MANF ISOL 3 

MANFISOL & 

MANF ISOL S$ 

| (O08) OO a 
= isi 29 vnc FPCa » £2S_ [G49 

i ese 2 | "4 BUS FAILURE S$SR-9 
- DAreaan caesar) 

| MANE ISOL3 
{ MANFISOL4 

MAANF ISOL 5 

(08) 30 | YESH 31 | cNTLCA3 eps [7 aa 
Mose 42 | SM 67 ELECTRIC BUS FAILURE SSR-9 

; MANFISOL3 lf CNTL CA3 
} MANF ISOL 4 | VOLTS < 20 NO fF 3> | Mc EMc3 L_» £PS 

07) BUS FAILURE SSR-57 

AFT LAR RCS : 
TK ISOL 3/4/5 A ; lune 

1 XPFEED 4/4/5 Lp MNA/B _y» GPS 
i MANE ISOL 2 POD/AMC 1 BUS SSR-146 

{O8) FAILURE 

LR OMS 

TRISOLA 

L OMS XFEED A . 

(07) 34] MNB/C p EPS 
AFT LR RCS FP ODIAMC 2 BUS SSR-147 
MANE SOL 1 i FAILURE 

TH ISL 3/4/5 2 : Loui wsots semen) 

(08) ; 
LROMS XFEED B 

(O7) 
AFT LR RCS 
TK ISOL 1/2 

XFEED 1/2 pias] mncia —p foo 
MANE ISOL 3 POD/AMC 3 BUS SSR-148 

MANF ISOi 4 FAILURE 
(08) 
ROMS XFEEDA 

LROMS TK ISOL B 

If none of the preceding yf > 
combinatians exists, » 

trouble-shoot affected 
vivs separately 
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RCS 10.3b RCS VLV tb & SW POSITION 

  

  

  

  

    
  

  

    
  

        
  

  
  

  

      

    
  

    

DISAGREE | 

10.1 ‘ « a[ a2] ‘ G) Ignore tb, viv 
| . in commanded 

RCS vi tb & position Vv 
sw Position pit J] Vcbs 
Disagree (MA73C:H) 

cb AC1, AC2, AC3 

Nominal Config: FWD RCS VLV 
(MA73C:H) oA, 8, oC 
cb AC1,AC2,AC3 (nine) - cl 
FWD RCS VLV 
PA, 68, &C (MA73C:1) 
(mansc ‘ cb ACI, AC2, AC3 

: AFT POD VLV 
cb AC1,AC2,AC3 
AFT POD VLV GP 1,2,3 @AB8.0C 
GP 1,2,3 BA, ©B, &C (nine) -¢ 
(nine) - cl 

aT isatteces [ES 2 Is affected YES 
viv tb-bp ? ° 2a] 

NO * 

@ 
3 | Was viv NO. 4 ] tb FAILURE 
reconfig in 
progress ? 

YES 

v 

's_] SWITCHOR 
TALKBACK 

FAILURE       

on 

839       
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RCS 10.4a PRPLT THRM RCS 

, @) Msg available 
. in SM OFS 2 or 4 

SM . : only 

ALERT L1] 
OV102 does not 

SM 89 PRPLT have T2 temps. The 
Q) THERMAL value in FWD FU 

LINE T2 position is 
Which temps are actually the FRCS L 

S89PRPLT |_| out-of-limits ? HTR PNL TEMP. 
THRM RCS > 11.5¢[ 1 | Continue with [5 ] 

AFT G) Since FU and 
If: 10.4bJ 2 | OX Htrs controtled 
FWD RCS FU(OX) @) G) by separate 
<46 y G) thermostats, both 

> 105 FWD 2) sotheut1 {NOE 3] sincte temp 9 | ©) and T2 FU temps 
or Py > normally incr or decr 

Any AFT RCS and T2) or both XDCR FAILURE. together. Both T1 

MANF 10X OX (T1 and T2) MDM OR DSC and T2 OX temps 
<50 NEITHER incr or decr ? INPUT PARAM normally incr or decr 
>140 LOSS together 

ORN PNL YES 

$73. G) / MCC for other 
params possibly lost 

VERN PNL ‘ (s) insame MDM or DSC 

S140 ra] 5] Card 
TRANSIENT Switch to 

CONDITION other htrs G) 4 i 
. trs cycling ere Config: (A14) high/low or inter- 

RCS/OMS HTR @ RCS/OMS HTR vanec xdcr failure. 

FWD RCS - AAUTO FWD RCS -B 
(B AUTO) AUTO (A AUTO) 

G) MCC for 
additional thermal 

G) analysis, possible 
q vehicle attitude 

NO change, or htr 6] Temps return |NOF 7 | THeRmay/ oe ae Oey RCS 
to normal control ATTITUDE control can be 
range ? PROBLEM resumed when 

temps return to 
YES normal 

8 } HTRS A(B) 

FAILURE 

RCS/10.4001 11/09/88 10-28 MAL/ALUGEN 4 
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RCS 

  

SM. .- 
ALERT 

      

10.4b RCS SYSTEM F(L,R) 

  

i]   
G23 RCS 

SYSTEM F(L,R) 

      
It: 
FWD(L,R) RCS 
OXID(FU) PRPLT 
TKT 

< 50 deg F 
> 90 deg F 

or 
GNC SYS SUMM 2 
FWD({L,R) OX!ID 
(FU) TK P 
< 220 psi 
> 300 psi 

Nominal Config: 
08(07) 
FWD (AFT L, AFT R) 
RCS He PRESS 
A(B) - GPC 
(tb-OP) 

B(A)-CL 
(tb-CL) 

(A14) 
RCS/OMS HTR FWD 

RCS -A AUTO 
(B AUTO) 

RCS/OMS HTR L 
POD (two) - 

4 AUTO(B AUTO) 
8 OFF(A OFF) 

RCS/OMS HFRR 
POD (two) - 

4 AUTO(B AUTO) 
8 OFF(A OFF) 

    

Vv 

GNC 23 RCS 

@ RCS FWD(L,R) 
ITEM 1(2,3) 

EXEC (*) 
  

  OXID(FU) ‘PRPLT 

TK T’ out-of- 
limits ? 
  

YES 

    
2 | ’s89 PRPLT 
THRM'‘ msg 
present for: 
  

POD 
  

RCS 

  

NEITHER     

  q 

r 

> 115¢[1 | 

> 10.2a{2 

O® 
      

    

    

  

  

      

  

  

        

  
      

  
  

  

  

    

  
  

    

    
CKT A(B) FAILURE       

      

3} oxiD (Fu) YEST a -} oxtD(FU) 
PRPLT TK T off- rE PRPLT TK T XOCR 
scale high or low ? FAILURE; MOM 

NO OR DSC INPUT 
PARAM LOSS 

y 

Fal Switch to 
other htr/ 
thermostat ckt 

Which Pod failed: 

FWD RCS 6 
(A14) 

L(R) RCS @ RCS/OMS HTR 
FWD RCS - 
8 AUTO 
(A AUTO) 

¥ GQ) 
7 | »| 8 | Temp returns NO 9 } oxi0(FU) 
(A14) to normal ? PRPLT TK T XDCR 
@ RCS/OMS HTR BIAS; OR BIAS 

L(R) POD - A ves FROM MDM OR 
OFF (B OFF) OSC INPUT 

® RCS/OMS HTR y. PARAM 
L(R) POD - B 10 j HTR/ 
AUTO (A AUTO) THERMOSTAT   

G) ¥ MCC for 
other params 
possibly lost in same 
MDM or DSC Card 

@) RCS PVT for 
affected OX(FU) 
may be in error for 
failed or biased 
temp or press Xder 
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RCS 10.4b (Cont) 

QO® 
  

    

  

        
  

      
  

    
  

      
  

  

      

  

  

  

      
  

  

      
  

        

  
  

      

  

  

  

      

      

      

  

      

G) ¥ MCC for 
other params 
possibly lost in same 

      

Lurtoxiocuy — (NO #12 J ewow.ry 13] 0807) MOM or DSC Card 
PRPLT TK P “HY ORIDIFU) TK P " | If affected RCS He 
agrees with XDCR FAILURE; PRESS A(B) tb- CL Q) RCS PVT for 

GNC SYS OR MDM OR DSC affected OXID(FU) 
SUMM 2 INPUT PARAM @ FWO(AFT L, may be in error for 

LOSS AFT R) RCS He failed or biased 

RCS FWOKL,R) PRESS A(B) - OP temp or press Xdcr 
OXID(FU) TK P 7 (tb-OP) 

. G) Use OXID(FU) 
YES PRPLT TK Pon GNC 

23 RCS display or 
¥ RCS/OMS PRESS 

14 | meter (pni 03) 

GNC SYS G) 
SUMM 2 Overpress 

protection jost 

FWOKL,R} G) 
OXID(FU) TK P Transient xdcr 

out-of-limits ? cee pressure 

Low 115 | 08(07) NQF 16 | FWO(LR) 
Affected RCS He REG A(B) CREEP 

HIGH Ls 17 | FWOULR) PRESS A(B) LOW OR FAILED 
DUAL REG A(B) tb - bp ? cL 

NEITHER CREEP HIGH OR 
FAILED OP YES 

5 1 

wr (3) lis} FWD(L,R) He lig] Use alternate 
peranns eh r PRESS A(B) VLV Reg 

120] TRANSIENT 21.1 Use alternate FAILURE 

CONDITION Reg 08(07) 
@ FWO(AFTL, - 

08(07) AFT R) RCS He 
© FWOCAFTL, PRESS A(B) - CL 

AFT R) RCS He (tb-CL) 
PRESS A(B)-CL ® FWO(AFT L, 

(tb-CL) AFT R) RCS He 
@ FWO(AFT L, PRESS B(A) - OP 

AFT R) RCS He (tb-OP) then, 
{ PRESS BCA) - GPC {tb-OP) 

OP (th-OP) 

When FWDIL,R) 
XID(FU) TK 

P< 3200 
&® FWD(AFT L, « 

AFT R) RCS He 
PRESS B(A) - 
GPC (tb-OP) 
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RCS SSR-1 
RCS MIXED XFEED MEM READ/WRITE 

NOTE 
This-procedure must be performed in OPS 3. OMS/RCS interconnect is assumed to be the initial 
configuration. A backout procedure is provided in the event of a deorbit wave off, which 
would require a return from Mixed RCS Crossfeed to OMS-RCS Interconnect. Address locations 
are SW release dependent and will be supplied by the MCC. This procedure requires realtime 
ground verification (24 hours) prior to use. 

1 Check config: 
o7 YW AFT LR RCS TK ISOL (six) - CL (tb-CL) 

/ XFEED (four)- OP (tb-OP) 
08 ¥LLR OMS XFEED A (two) = - CL (tb-CL) 

/L(R) OMS XFEED B - OP (tb-OP) 
/R(L) OMS XFEED B - CL (tb-CL) 

O72. MSTR RCS XFEED - FEED FROM L (limits max possible simo jet firings to 4) 

NOTE 

ADD IDs, TABLEs A, B, C, and D will be supplied by MCC 

3 Zero (0) the appropriate RCS TK !SOL reset command: 
  

GNC 0 GPC MEMORY 
    

  

V HEX - ITEM 27 (*) 
BIT RST - ITEM 23 EXEC (*) 
Enter ADO IDs and DESIRED values 

  

  

ADD iD DESIRED Table A Table 8 
28 29 1000 oe oo 
30-0 31 0400 a oe 
3200 33 1000 oe a 
34. 35 0400 ee an 
36. 37 1000 oe wee 
38__ (ass 39 0400 ___ —-u-—           
  

/ Data values in ACTUAL column agree with Table A 
WRITE - ITEM 25 EXEC 

/ Data values in ACTUAL column agree with Table 8 

4. Set to one (1) the appropriate RCS TK ISOL set command 

BIT SET - ITEM 22 EXEC (*) 
Enter ADD IDs and DESIRED values 

  

  

ADD !0 DESIRED Table ¢ Table ® 
28.2. = 29: 1000 eee wee 
30___ = 31: 0400 eee oe 
32___. =: 33: 1000 a eo 
34 _ Ss 35 0400 oe ae 
36___ 37 1000 a a 
38 2. = 39. 0400 a oe           
  

7 Data values in ACTUAL column agree with Table C 
WRITE - ITEM 25 EXEC 

¥ Data values in ACTUAL column agree with Table O 

843 
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RCS SSR-1 (Cont) 

5 
C3 

08 
O7 

o7 

6 
C3 

During AOS, perform ARCS reconfig 
DAP to free drift: 

DAP: MAN 

DAP ROT: PULSE/PULSE/PULSE 

L.ROMS XFEED (four) = - CL (tb-CL) 
AFT L,RRCS XFEED (four)- CL (tb-CL) 

TK ISOL (six) - GPC (tb-bp) 
  

CAUTION 
Wait for MCC verification 
of correct config       

AFT L,R RCS XFEED (four) - OP (tb-OP) 

Resume attitude control: 
DAP: as reqd 

RCS MIXED XFEED TERMINATE (PERFORM IN OPS 3) 

1. 

o7 2 
3 

844 

RCS/SR/002 

Return to previous OMS interconnect config 
If interconnecting from LOMS: 

2. Goto MAL, RCS, 10.1 [LZ] 

If interconnecting from ROMS: 
3. Goto MAL, RCS, 10.1 

MSTR RCS XFEED-OFF (clears GPC commands) 
After OPS 2 transition: 

GNC 23 RCS 

OMS PRESS ENA, L(R) OMS - ITEM 5(6) EXEC 

03/24/88 10-33 
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RCS SSR-2 
HOT FIRE RCS 

07(O8) / Prop feed.vivs OP 
014(015,016) ¥ Appropriate RJD driver -ON 

Perform Hot Fire during AOS 

CONFIG DAP FREE ORIFT FOR HOT FIRE 

1. HfOpS2: 

if NORM: 
ITEM 4 + 0.3 EXEC 
ITEM 1 + 0.1 EXEC 

If VERN: 
ITEMS + 0.03 EXEC 

G3 DAP: A/MAN/NORM(VERN) 
DAP ROT: PULSE/PULSE/PULSE 

or 

DAP TRANS: PULSE/PULSE/PULSE 

if OPS 8: 
C3 DAP: A/MAN/NORM(VERN) 

DAP ROT: ACCEL/ACCEL/ACCEL 
or 

DAP TRANS: NORM/NORM/NORM 

If OPS 3: 
C3 DAP: A(B//MAN/NORM 

DAP ROT: ACCEL/ACCEL/ACCEL 
or 

DAP TRANS: NORM/NORM/NORM 

SET UP FOR HOT FIRE 
2, 

Deselect jets per table 

3. if yet to be selected is fail off, 

reselect affected jet (Do not toggle RM) 

014,015,016 4. ¥cbL(R) DOU (two) - cl 
F7(F8) FLT CNTLR PWR L(R) -ON 

HOT FIRE (Perform during AOS) 

5. If OPS 2: 
Command maneuver per table with RHC(THC) and release 

845 
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RCS SSR-2 (Cont) 

If OPS 3 or 8: 

Command maneuver per table with RHC{THC) for approximately 

Gneasecst 
If primary jet 

If correct response (Failure indication was false. 

Have lost fail-off protection). Perform following 

steps to place jet in last priority and to regain 
fail LK auto deselect protection 

DES INH twice (reprioritize, reset RM) 
Repeat maneuver (expect jet fail-off) 

Reselect jet (in order to reset auto deselect counter) 

Deselect jet if not reqd (/ MCC) 

NOTE 
If >1 jet/pod/dir lost fail-off RM, 

after OPS 301 transition, reselect jets 

  

If no response 
Deselect jet 

NOTE 

During entry, reselect jet if reqd to 
maintain 1 pitch or 2 yaw Aft RCS jets 

    
if vernier jet 

If jet fired (MCC) 
Continue vernier control (Failure indication was false. 
Have lost fail-off protection) 

If jet did not fire (WMCC) 
if LSLorRSR 

Deselect jet 

Continue vernier control 
If FSLLF5SR, LSD, or RSD 
Deselect jet 
Perform LOSS OF VERN (ORB OPS, RCS) 

CLEAN UP AFTER HOT FIRE 

6. 
Reselect jets deselected in step 2 

C3 7. Config DAP: as reqd 

F7 (F8) 8. FLT CNTLR PWR L(R) - OFF 

014,015,016 9. Config cb L,R DDU (four) - as reqd 
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RCS SSR-2 (Cont) 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

HOT FIRE TABLE - . 

SUBJECT JET DESELECT JETS MANEUVER 
REQD 

FIF F2F, F3F (-) X TRANSLATION 
F2E FI, F3F 
F3F FIF, F2F 

FIL F3L, RIR, R2R, R3R, RAR (+) YAW 
F3L FIL, R1R, R2R, R3R, RAR 
F5L RSR 

F2R FAR, LIL, L2L, U3, L4e (-) YAW 
F4R F2R, LIL, L2L, L3L, L4b 
F5R LSL 

FU F2U, F3U, L20, L3D, LAD, R2D, R3D, R40 (-) PITCH 
F2U F1U, F3U, L2D, L3D, L4D, R2D, R3D, R4D 
F3U F1U, F2U, L20, L3D, L4D, R2D, R3D, R4D 

F1D F2D, F3D, F4D, LIU, L2U, L4u, R1U, R2U, RU (+) PITCH 
F2D F1D, F3D, F4D, L1U, L2U, Lau, R1U, R2U, R4U 
F30 F1D, F20, FAD, L1U, L2U, Lau, R1U, R2U, RAU 
FaD FID, F20. F30,L1U,L2U, Lau, R1U, R2U, R4U 

LIL L2L, L3L, L4L, F2R, FaR () YAW 
L2L LIL, L3L, L4l, F2R, FaR 
L3L LIL, L2L, L4L, F2R, F4R 
Lat LIL, L2L, L3L, F2R, FAR 
LSL F5R 

LIA L3A, RIA, R3A (+) X TRANSLATION 
L3A L1A, RIA, R3A 

Liu L2U, L4U, R1U, R2U, R4U, F1D, F20, F3D, FAD (+) PITCH 
L2u L1U, L4U, R1U, R2U, R4U, FIO, F20, F3D, Fad 
Lau L1U,L2U, R1U, R2U, R4U, FID, F20, F3D, F4D 

L20 L3D, L4D, R2D, R3D, R40, F1U, F2U, F3U (-) PITCH 
L30 L2D, L4D, R2D, R3D, R40, F1U, F2U, F3U 
Lad L2D, L3D, R2D, R30, R4D, FIU, F2U, F3U 
L50 RSD 

RIR R2R, R3R, R4R, FIL, F3L (+) YAW 
R2R R1R, R3R, RAR, FIL, F3L 
R3R RIR, R2R, RAR, FIL, F3L 
R4R R1R, R2R, R3R, FIL, F3L 
RS5R FSL 

RIA R3A,L1A,L3A (+) X TRANSLATION 
R3A R1A,L1A,L3A 

R1U R2U, R4U, L1U, L2U, L4U, F1D, F20, F3D, F4D (+) PITCH 
R2U R1U, R4U, L1U, L2U, L4U, F1D, F2D, F3D, F40 
R4U R1U, R2U, L1U, L2U, L4U, F1D, F2D, F3D, F40 

R2D R3D, R4D, L2D, L3D, L4D, F1U, F2U, F3U (-) PITCH 
R30 R2D, R4D, L2D, L3D, L4D, F1U, F2U, F3U 
R40 R2D, R3D, L2D, L3D, L4D, F1u, F2U, F3U 
RSD LSD           
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RCS SSR-3 
AFT RCS MANF/LEG PRESS, READ/WRITE 

NOTE 
This procedure is used when the affected RCS propellant lines, 

both oxidizer and fuel, (manifold or leq) pressure is less than 
or equal to the propellant vapor pressure plus instrumentation 

error (OX P < 49 psia, FU P < 35 psia). 

Starting condition for this procedure is straight RCS feed with 
the appropriate MANF or TK ISOL viv upstream of the evacuated 
section closed. 

Manually repressing an evacuated aft RCS propellant line (mani- 
fold or leg) can result in jet thruster viv bounce and/or seal leakage. 
This can result in ‘zot’ firings which can damage respective 
thruster(s). Zot firings can be avoided by staggering the opening 
of upstream OX and FU vivs. However, since both vivs are gang- 
commanded by manual switch settings, one of the vivs must be 
individually commanded by using a GMEM RW. This procedure 
uses GMEM RW to repress an evacuated line, from same pod OMS 

propellant tanks, by setting the appropriate GPC open command 
bit for the RCS XFEED OX viv, then manually opening appropriate 

FU viv. Once the line repress has been completed, nominal RCS 
propellant feed is resumed. 

Reqd GPC address locations for Table 1 and 2 are software release 

dependent and will be supplied by MCC 

C31. DAP: free drift 

2. Config RCS for repress: 

o7 ¥ Affected RCS TK ISOL 1/2(3/4/5 4,B) — - CL (tb-CL) 
¥ XFEED 1/2 (3 4/5) - CL (tb-CL) 
MANF ISOL 1,2(3,4,5) - OP (tb-OP) 

3. Config SAME side OMS viv: 
08 VL(R) OMS TK ISOLA,B - OP (tb-OP) 

YXFEEDA  -CL (tb-CL) 
XFEEDB = - OP (tb-OP) 

4. Zero (0) appropriate RCS XFEED VLV reset command: 

GNC 0 GPC MEMORY 

/HEX 27* 
BIT RST - ITEM 23 EXEC 

Obtain and enter ADD IDs and DESIRED values from Table 1 

AOD ID 39 DESIRED Value A Value 8 
  

            
7 Data values in ACTUAL column agree with Value A (MCC supplied) 
WRITE - ITEM 25 EXEC 

7 Data values in ACTUAL column agree with Value B (MCC supplied) 

  

5. Set to One (1) the appropriate RCS XFEED VLV set command: 
BIT SET - ITEM 22 EXEC 

Obtain and enter ADD IDs and DESIRED values from Table 2 

ADD id 29 DESIRED Value C 

¥ Data values in ACTUAL column agree with Value C (MCC supplied) 
WRITE - ITEM 25 EXEC 

/ Data values in ACTUAL column agree with DESIRED 
6. During AOS, perform OX line repress from OMS 

07 L(R) RCS XFEED 1/2 (3/4/5) - GPC (tb-bp) 
Wait ten sec 

VOX MANF P > 130 psia 
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RCS SSR-3 (Cont) 

. 

CRT If MANF P < 130 psia 
08 L(R) OMS XFEED VLV A,B ~CL (tb-CL) 
O7 RCS XFEED VLV 1/2 (3/4/5) - CL (tb-CL) 

Set affected MANF VLVS STAT to CL 

GNC 23 RCS 

ITEM 2(3) EXEC 
ITEM 40, 41 (42, 43, 44) EXEC 

DAP as reqd 

YMCC >> * 
© 

&# 
& 

H#
 
H
H
 

H 
FH

 

* 
+ 

* 
* 

* 
* 

H# 
HB 

7. Perform FU line repress from OMS 
o7 L(R) RCS XFEED 1/2 (3/4/5) - OP (tb-OP) 

Wait ten sec 

CRT YFU MANF P > 130 psia 

If MANF P < 130 psia 
L(R) OMS XFEED A,B ~ CL (tb-CL) 

RCS XFEED 1/2(3/4/5) - CL (tb-CL) 
Set affected MANF VLVS STAT to CL 

GNC 23 RCS 

ITEM 2(3) EXEC 
ITEM 40, 41 (42, 43, 44) EXEC 

DAP as reqd 

/MCC >> 

o8 
oO7 

CRT 

e
e
 

+ 
#8 
e
H
 

4 
H
H
 

* 
+ 

+ 
+ 

8. Cleanup and reconfig: 
O08 L(R) OMS XFEED A,B - CL (tb-CL) 
O7 RCS XFEED 1/2 (3/4/5) — - CL (tb-CL) 

ISOL 1/2 (3/4/5 A,B) - OP (tb-OP) 

o/ MANE ISOL 1,2 (3,4,5)  - OP (tb-OP) 

9. Reselect jets as reqd 

c3 10. ODAP: asreqd 

11. Zero (0) the appropriate RCS XFEED VLV set command: 

GNC 0 GPC MEMORY 

/ HEX 27* 
BIT RST - ITEM 23 EXEC 
Obtain and enter ADD IDs and DESIRED values from Tabie 2 

AOD ID 29 DESIRED Value D Value E 

/ Data vaiues in ACTUAL column agree with Value D (MCC supplied) 

WRITE - ITEM 25 EXEC 
¥ Data values in ACTUAL column agree with Value E (MCC supplied) 

  

            
  

12. Setto One (1) the appropriate RCS XFEED VLV reset command: 

BIT SET - ITEM 22 EXEC 
Obtain and enter ADD IDs and DESIRED values from Table 1 

  

ADDID 29 DESIRED Value F Value G 

            
  

7 Data values in ACTUAL column agree with Value F (MCC supplied) 

WRITE - ITEM 25 EXEC 
7/ Data values in ACTUAL column agree with Value G (MCC supplied) 
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RCS SSR-3 (Cont) 

  

  

  

{2) 
Bf oll 
4) { LiL.   

TABLE 1 

ADD ID 
BIT RESET 

X-REF ADDRESS COMMANDS DESIRED 

q) LRCS OX 1/2 XFEED 4000 
LRCS OX 3/4/S XFEED 
R RCS OX 1/2 XFEED 
R RCS OX 3/4/5 XFEED 
  

  

TABLE 2 
  

ADD ID 

BIT SET 

X-REF ADDRESS COMMANDS DESIRED 
  

(1) 
(2) 
(3) 
(4)       LRCS OX 1/2 XFEED 

URCS OX 3/4/5 XFEED 
R RCS OX 1/2 XFEED 

R RCS OX 3/4/5 XFEED   O
P
O
F
 

o
o
o
o
 

-
O
f
L
c
0
 

o
o
o
°
o
     

RCS SSR-4 
STAGED, MANF REPRESS 

NOTE 
Use only when 130 > MANF P(s) > vapor pressure 
(49 OX, 35 FU). All manifolds on same tank leg may be 
affected. 

GNC 23 RCS 

c3 1. DAP: free drift 

07(08) 2. Affected RCS XFEED(s) - CL (tb-CL) 
TK ISOL(s) - CL (tb-CL) 
MANF ISOL(s) - OP (tb-OP) 

3. If affected MANF P(s) < 130 (OX and FU) 
Affected RCS MANF ISOL(s) - CL (tb-CL) 

TK ISOL(s) - OP ( tb-OP) 
Repeat step 2 

4. If affected MANF P(s) > 130 (OX or FU) 

Affected RCS MANE ISOL(s) - CL (tb-CL) 
TK {SOL(s) - OP (tb-OP) 
MANF ISOL(s) - OP (tb-OP) one at a time 

C3 5S. DAP: as reqd 
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RCS SSR-5 
LEAKING He RCS PRPLT/He BURN 

TERMINATE CONDITIONS 

Terminate RCS burn/dump 
when any one of the 
following conditions exists: 

If He leak: 
Affected He P <456 psia, or 
CURHP = 95 nmi, or 
Burn time expired 

RCS PRPLT TO BE DUMPED (%) = CURR NON-LEAKING (OX or FU) % 

22 30 40 50 60 70 80 90 

rT? Tj] Tt] tf | 
0:11 | 0:46 | 1:21 1:57. | 2:32 | 3:08 | 3:43 

0:00 0:28 1:04 1:39 2:15 2:50 3:25 4:01 

TIME FROM DUMP INITIALIZATION (M:S) 
If Prpit feak: 

First RCS jet FAIL OFF or 
CURHP = 95 nmi 

    

  

          

tf FWD RCS LEAK, perform either -X TRANSLATION (uses OPS 2, part A) 

or FRCS OUMP (uses OPS 3, part B) 
(if no MCC, perform - X TRANSLATION) 

A. If FRCS -X TRANSLATION 

1, RCS BURN PREP 
o8 FWD He PRESS A(B)  - OP (tb-OP) 

B(A) -CL (tb-CL) 
/TKISOL (two) - OP (tb-OP) 
/ MANE ISOL 1, 2, 3, 4 (four) - OP (tb-OP) 

2. MNVRTO BURN ATTITUDE 
/ MCC for preferred maneuver 

If no COMM, perform out-of-plane burn 

f out-of-plane burn: 
Maneuver to closest out-of-plane attitude 

F6(F8) ADI ATT -LVLH 

GNC 20 DAP CONFIG | - /DAP: BI 

GNC UNIV PTG 

c3 DAP: B/AUTO/NORM 

TGTID -2 

BODY VECT -5 
P -107.6 

Y -0 
OM -90 (270 for nose south) 

START TRK -ITEM 19 EXEC (CUR *) 

YADIATT: 
R - 270 (090 for nose south) 
P -090 
Y - 288 (072 for nose south) 

  

CRT       

Go to step 3   f MCC preferred maneuver: 

GNC 20 DAP CONFIG - /DAP: BI 

GNC UNIV PTG 

C3 DAP: B/AUTO/NORM 
YADI ATT -INTRL 
Obtain BURN ATT from ORBITAL MNVR PAD 

CRT Load MNVR OPTION 
RITEM5+ 
PITEM6+ 
YITEM7+ ss sé 

START MNVR - ITEM 18 EXEC 
When in Att, 
ADI ATT - REF 

851 ATT REF pb - push 
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RCS SSR-5 (Cont) 

CNCL - ITEM 21 EXEC 
C2 ~ GNC, OPS 202 PRO 

GNC ORBIT MNVR EXEC 

Load TGT DATA per ORBITAL MNVR PAD 

LOAD - ITEM 22 EXEC 

TIMER - ITEM 23 EXEC 

¥ BURN DATA per ORBITAL MNVR PAD 

Perform burn in current Att, ignore computed Att and needles 

3. PERFORM FWD RCS BURN 
F7 FLT CNTLR PWR-ON 

C3 Y DAP - B/AUTO/NORM 
DAP TRANS: NORM/NORM/NORM 

If performing out-of-plane, initiate burn when attitude is achieved 
F5 At TIG: THC -X (pull) 

When terminate conditions are met: 
THC - release 

If burn is terminated at CUR Hp = 95, finish burn out-of-plane (Step 2) 

4. POST BURN RECONFIG 

c2 if MCC preferred maneuver, GNC, OPS 201 PRO 

GNC 20 DAP CONFIG 

JET OPT P,Y -ITEM 12,13 +3 EXEC (tail only) 

26,27 +3 EXEC 

F7 FLT CNTLR PWR - OFF 

08 lf He leak: FWD He PRESS 8(A) - CL (tb-CL) 

if Prpitieak: Perform RCS SECURE (FWD,AFT) (ORB PKT, RCS), then 
O16 RJD LS/F5/R5 DRIVER - OFF 
c3 DAP: asreqd >> 

8. If FRCS DUMP 
1. RCS DUMP PREP 

08 FWD He PRESS A(B) - OP (tb-OP) 
B(A) - CL (tb-CL) 

¥TKISOL (two) - OP (tb-OP) 
/MANF ISOL 1, 2, 3, 4 (four) - OP (tb-OP) 

Perform G2/G8 TO G3 TRANS, DPS SSR-18, then: 
C2 GNC, OPS 302 PRO 

GNC, OPS 303 PRO 

2. PERFORM FWD RCS DUMP 

GNC DEORB MNVR COAST 

FWD RCS ARM - ITEM 36 EXEC 

DUMP - ITEM 37 EXEC 
When terminate conditions met: 

FWD RCS OFF - ITEM 38 EXEC 
After dump complete: 

C2 GNC, OPS 301 PRO 

3. POST DUMP RECONFIG 

Perform G3 to G2/G8 TRANS, DPS SSR-19 then: 
Reconfig NBAT to pre-dump config 

GNC 20 DAP CONFIG 

JET OPT PY -ITEM 12,13 +3 EXEC (tail only) 
- ITEM 26, 27 +3 EXEC 

08 If He leak: FWD He PRESS B(A) - CL (tb-CL) 
If Prplt leak: Perform RCS SECURE (FWD,AFT) (ORB PKT, RCS), then 

016 RJD LS/FS/R5 DRIVER - OFF 
C3 DAP: asreqd >> 
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RCS SSR-5 (Cont) 

tf AFT RCS LEAK, perform + X TRANSLATION 

1. XFEED from leaking RCS 1/2 leg to qood RCS 1/2 leq 
  

c3 DAP: free drift 

o8 7L,R OMS XFEED (four) -CL  (tb-CL) 
07 / AFT L, RRCS TK ISOL 3/4/5 (four) -CL  (tb-CL) 

good RCS TK ISOL 1/2 -CL  (tb-CL) 
leaking RCS TK ISOL 1/2 -OP (tb-OP) 
leaking RCS He PRESS A(B) -OP (tb-OP) 

B(A) -CL  (tb-CL) 
L, RRCS MANF ISOL 1 (two) -OP (tb-OP) 

MANF ISOL 2,3, 4 (six) -CL (tb-CL) 
MANF ISOL 5 (two) -CL  (tb-CL), then GPC 
XFEED 1/2 (two) -OP (tb-OP) 
XFEED 3/4/5 (two) -CL (tb-CL) 

If prior config was interconnect, then: 

GNC 23 RCS 

OMSS PRESS ENA OFF - ITEM 7 EXEC (*) 

2. MNVR TO BURN ATTITUDE 

/ MCC for preferred maneuver 
If no COMM, perform out-of-plane burn 

f out-of-plane burn: 
Maneuver to closest out-of-plane attitude 

GNC 20 DAP CONFIG | - DAP: B1 

c3 DAP: 8/AUTO/NORM 
C2 GNC, OPS 202 PRO 

GNC ORBIT MNVR EXEC 

RCS SEL - ITEM 4 EXEC 

TV ROLL -ITEM5 +180EXEC 

AVX - ITEM 19 +0.0 EXEC 

AVZ -ITEM 21 +00 EXEC 

LOAD - ITEM 22 EXEC 
TIMER - TEM 23 EXEC 
MNVR - ITEM 27 EXEC (*) 

Go to step 3   if MCC preferred maneuver: 

GNC 20 DAP CONFIG | - /DAP: B1 

GNC UNIV PTG 

TIG - {TEM 10 +(Current MET + 10 min) EXEC 

Avy - ITEM 20 -100.0(+ 100.0 for nose south) EXEC 

C3 DAP: B/AUTO/NORM 

CRT CNCL - ITEM 21 EXEC 
C2 GNC, OPS 202 PRO 

GNC ORBIT MNVR EXEC 

Load TGT DATA per ORBITAL MNVR PAD 
LOAD -!TEM 22 EXEC 
TIMER - TEM 23 EXEC 

/ BURN DATA per ORBITAL MNVR PAD 
MNVR - ITEM 27 EXEC (*) 

853 

RCS/SR/016 11/14/88 10-42 MAUALUGEN 4 

 



RCS SSR-5 (Cont) 

F7 

F6 

c3 

FS 

G3 
O7 

C2 

oO7 
08 

c3 

FS 

CRT 

FS 

RCS/SR/017 

PERFORM AFT RCS BURN 
/ FLT CNTLR PWR -ON 
/ Burn Att when move complete: 

ADIATT - REF 
ATT REF pb - push 

/DAP - B/AUTO/NORM 
DAP TRANS: NORM/NORM/NORM 
If performing out-of-plane, initiate burn when attitude is achieved 

AtTIG: THC +X 

When terminate conditions are met: 
THC - release 

If burn.was terminated at CUR Hp = 95, finish burn out-of plane (step 2) 
DAP: free drift 

Leaking RCS He PRESS A(B)- CL (tb-CL) 

  

GNC, OPS 201 PRO 
If He leak: go to step 10 

SETUP TO CLEAR He 

Leaking RCS TK ISOL 1/2 - CL (tb-CL) 
¥LOMS TK ISOL (two) =- OP. (tb-OP) 

XFEED B(A) -OP (tb-OP) 

GNC 23 RCS 

L OMS PRESS ENA - ITEM 5 EXEC 
Reselect failed-off jets 

Set LR pod fai limit to 0: 

RCS L - ITEM 2 EXEC 
FAIL LIM ITEM 4 +0 EXEC 

RCS R -tTl M 3 EXEC 
FAILLIM ITEM 4 +0 EXEC 

SETUP DAP 

GNC 20 DAP CONFIG 

Select Nose only Pitch and Yaw control: 
DAP A: JET OPT -1TEM 12,13 +2 EXEC 

Select Tat! only Pitch and Yaw control: 

DAP B: JET OPT - ITEM 26,27 +3 EXEC 

CLEAR He FROM LEFT RCS +X 
DAP: A/MAN 

ROT: DISC/DISC/DISC 
TRANS: NORM/NORM/NORM 

ifHp < 98, maneuver out-of-plane 

THC +X 

After 7 sec, 

THC - release 

CLEAR He FROM XFEED LINE and RIGHT RCS +X 

GNC 23. RCS | 

Deselect L1A: 

RCS L-ITEM 2 EXEC 

JET DES - ITEM 33 EXEC 

  

THC +X 
After 31 sec (OV-102) or 

16 sec (OV-103 and subs), 
THC - release 
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RCS SSR-5 (Cont) 

c3 

F7 

F7 
c3 
O7 

C3 

855 

CLEAR He FROM RCS MANE 1 PITCH and YAW 
DAP: B/MAN/NORM 
ROT: ACCEV/ACCEL/ACCEL 
TRANS: NORM/NORM/NORM 

RHC + yaw for 2 sec, then 
RHC -yaw for 2 sec 

RHC + pitch for 2 sec 
DAP: A/MAN/NORM 
ROT: DISC/DISC/DISC 

TRANS: PULSE/PULSE/PULSE 

POST He CLEAR CLEANUP 
FLT CNTLR PWR - OFF 

GNC 23 RCS 

Reselect L1A: 

JET DES - ITEM 33 EXEC 

Reset L,R Pod Fail Limit to 2: * 
FAIL LIM - ITEM 4 +2 EXEC 

RCS R - ITEM 3 EXEC 
FAIL LIM -ITEM 4 +2 EXEC 

Reset RCS RM fail counters on all jets: 
JET RESET - ITEM 45 EXEC 

DAP: free drift 
AFTL, R RCS XFEED 3/4/5 (two) -OP (tb-OP) 

MANF ISOt 2, 3, 4 (six) -OP (tb-OP) 
MANF ISOL 5 (two) -OP (tb-OP), then GPC 

DAP: A,B asreqd >> 

SYSTEMS CLEANUP FOR He LEAKS 
FLT CNTLR PWR - OFF 
DAP: free drift 

Leaking RCS TK ISOL 1/2 -CL (tb-CL) 
AFT LR RCS XFEED 3/4/5 (two) -OP (tb-OP) 

MANE ISOL 2,3.4, (six) -OP (tb-OP) 
MANF ISOL 5 (two) -OP (tb-OP), then GPC 

YL OMS TK ISOL (two) -OP (tb-OP) 
XFEED B(A) -OP (tb-OP) 

GNC 23 RCS 

Initiate interconnect usage counter: 
L OMS PRESS ENA - ITEM 5S EXEC 

DAP TRANS: as reqd 
DAP: A,B as reqd 
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RCS SSR-6 
RCS DRIVER TEST 

C3 2. 

3. 
O14:F 

O1S:F 

O16:F 

O14:F 

O1S:F 

O16:F 

o
o
n
 

856 
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@ 

. NOTE : : 
Procedure is used to check RCS Driver command path to the jets. 

if a short or open circuit exists from GPC to the Driver, jet will 
appear failed. From Ortver to RCS jet, test will only spot open circuits. 
Test must be done in OPS 8. Reference Table is provided to assist in 
determining commonality !f multiple failures occur 

If reqd, perform G2 to G8 TRANSITION (ORB OPS) 
DAP to free drift: 

DAP: A(B)/MAN 
DAP TRANS: PULSE 

DRIVER config: 
RIDA 1AL2/R2 DRIVER - OFF 

2AL4/R4 ORIVER - OFF 
18 F1 DRIVER - OFF : 

YRDJA 1AL2/R2 LOGIC -ON 
7 2A L4/RA LOGIC - ON 
418 F1 LOGIC-ON 

RJDA 18 L1/R1 DRIVER - OFF 
1AF2ORIVER = - OFF 

YRDJA 18L1/L5/R1 LOGIC -ON 
¥ 1AF2 LOGIC -ON 

RJDA 2B L3/R3 ORIVERS - OFF 
2A F3 DRIVER - OFF 
28 F4 DRIVER - OFF 

YRIDA 2B L3/R3 DRIVERS - OFF 
¥ 2A F3 LOGIC - ON 
¥2B F4/F5 LOGIC -ON 

RJD MANF L5/R5/F5 DRIVER - OFF 
  

CAUTION 
Use of RHC or THC when DRIVERS - OFF will 
result in RCS JET FAIL-OFF by RCS RM       

DRIVER Test: 
(AIL RCS jets will be tested. Test must be run three times: once 

for each DRIVER group - RJDF, RIDA-A, RJDA-B) 

GNC 41 RGA/ADTA/RCS 

a. RIDF - ITEM 12 EXEC (*) 
b. TEST EXEC - ITEM 15 EXEC (*) 

/TEST-RUN 
*1f TEST - FAIL . 

* Record failed jet * 

* CONTINUE - ITEM 16 EXEC (*) * 
c. When TEST -CPLT appears, 

STOP - ITEM 17 EXEC (Removes *’s) 
d. Repeat steps a through. Replace step a with 

RJIDA-A - ITEM 13 EXEC (*) . 
Repeat again replacing step a with 

RiDA-B - ITEM 14 EXEC (*) 

an RM ean Up: 

a. JET RESET - ITEM 45 EXEC (Resets fail counters on all available jets) 
b. Jets failing Driver test - DES INH twice (Reprioritize, reset RM) then deselect 

DRIVER reconfig: 
RIDA 1AL2/R2 DRIVER -ON 

ZA L4/R4 DRIVER -ON 
18 F1 ORIVER-ON 

RJDA 18 L1/R1 DRIVER -ON 
TA F2 DRIVER -ON 

RJDA 2B L3/R3 DRIVERS-ON 
24 F3 DRIVER -ON 
2B F4a DRIVER -ON 

RJD MANF L5/RS/F5 DRIVER -ON 
DAP: as reqd 
If reqd, perform G8 to G2 TRANSITION (ORB OPS, DPS) 
If failed jets found, go to RCS 10.1e 
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RCS SSR-6 (Cont) 

REFERENCE TABLE 
  

  

                      

TEST | ORIVER | SUSPECT | TEST ORIVER |SUSPECT | TEST ORIVER |SUSPECT 
CASE | MOM JET(s) | CASE MOM JET(s) | CASE MOM JET(s) 
RIDF | RJOF-18 | FIFE RIDA-A | RIDA-1A ]L2L RJDA-B | RJDA-28 {L3A 

(014) FIL (014) L2U (016) L3L 
FFI FU FA3 L20 FA2 L30 

F1D R2R R3A 
RIOF-1A | F2F R2U R3R 
(O15) F2R R20 R30 
FF2 F2u RIOA-18 |LIA RSR 

F20 (015) LIL RSD 
RJDF-28 | F4R FA Liu RIDA-2A [Lat 
(016) F40 RIA (014) Lau 
FF3 FSL RIR FA4 Lad 

FSR RIV R4R 
RJDF-2A | F3F L50 R4U 
(016) F3L LSL R40 
FFa F3u 

£30 
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OMS 

  

    

  

  

  

  

BFS FSM INDEX......sccccccccccceccccctcessccscccceesssccsoreees 

11.1 L(R) OMS 
1.1] OMS N2 TK PRESS LOW OR DECR......ccceeesccecccceees 

[1.2 | REG PRESS LOW........ secceeccces cecccccccess 
1.31 HIGH... ...00e neceeecees weccceseces 
1.41 TK P (FU AND OX) HIGH......cceceeceeee seceeees . 
1.5 | FU(OX) LOW..... wevceeees Lecccccccccccceces 
11.6 | He TK LOW... .ccceceeeeeeee se ccecccceeces seceees 
1.7 | SECURE... ...cceeceeee sevccccccceccccesecs weeeee 
1.8] XFEED: R OMS to L OMS.........000- seveecceees seeeee 
1.9 | XFEED: L OMS to R OMS........0- wesees secceeee weceee 
1.10) XFEED RETURN: OMS......cccccccccecccecccceees seeees 
(1.11 LEAKING OMS PRPLT/He BURN.......ccccccccccceccccees 
1.12) He AV TABLE.........-. beccccceces weeeee 

AVX vs ORB ALT..... se cccecccccccces seccceees weceee 
LL.la L(R) OMS TK Po... ccc cc cc ccc cceecccesccceeccces weees 

11.2 OMS P_ABNORMAL . 
11.2a RCS/OMS FU/OX METER < 234 OR > 284........06. weeeee 
11.2b OMS He TK METER < 1500 psia.........e00- secscecees . 
11.2c N2 TK METER < 1200 pSid......cseececes Lececeees 
11.2d L(R) OMS PC METER.........0.- ce cccecccceecs seceeees 

11.3 OMS SW/VLV_MISCOMP | 
11.3a OMS VLV tbh - bp...c.sccccccccceececs seccceccccseces 
11.3b tb & sw POSITION DISAGREE.........2csseeee 

11.5 OMS PRPLT THERMAL 
11.5a 'S89 PRPLT THERM OMS' - PRPLT THERM OMS............ 
11.5b (see Note A) - THERM PRPLT......... Leceeee 
11.5c 'S89 PRPLT THERM POD' - PRPLT THERM POD..........- 

OMS SSR 
SSR-1 MIXED XFD: OMS PRPLT FAILURE.........cceecceees weces 
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11-16 
11-16 
11-17 
11-17 

11-18 
11-20 

11-22 
11-23 
11-24 

11-26 

The following Fault Msgs have no corresponding MAL procedures in this 
book: 
$89 L(R) OMS TEMP 
G23 OMS/RCS QTY 
L(R) OMS GMBL 
L(R) OMS VLV 
L(R) OMS QTY 
L(R) OMS PC 

NOTE A 
R EFER TO BFS FSM INDEX FOR MSG 
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BFS FSM INDEX | 

OMS PRPLT THERMAL ‘ . 
11.5b ‘SMO THERM.PRPLT' - THERM PRPLT........cccccccccccee L1-23 
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11.1 

  

  

  

      

  

    
  

    

  

      

  

      
  

  

  

    
      

    
  

    
              

OMS 11.1 L(R) OMS 

5 cS G) Begin next 
-LEFT(RIGHT) | 1 . GNC SYS SUMM 2 Pe OMISCS lg : ( ‘OMS « OMS N2 TK PRESS LOW OR DECR blowdown 

if: /TK PRESS < 1200 or decr (meter & CRT): 
OMS TK P FU If meter and CRT disagree, 
(OXID) < 232 or 1. Inst prob, go to MAL, OMS, 11.1a [L_J>> 
> 288 psia (HW) or 

4 EET BUZLETA: \f meter and CRT agree: 
rare 2. /Affected OMS ENG - OFF 
cows 3. Goto MAL, OMS, 11.1a 

‘BACKUP CAV 
AEC ARE OMS N2 REG PRESS LOW GNC SYS SUMM 2 

1. SOMS ENG (two) - OFF 
2. Goto MAL, OMS, 11.1a [12 ] 

L(R) OMS TK P +44 

1 
if: OMS N2 REG PRESS HIGH GNC SYS SUMM 2 
OMS TK PF 
(OXID) < 234 or 1, OMS ENG (two) - OFF 
> 288 psia (S/W) 2. GotoMAL, OMS. 11.1a 

SM 1.4} 
ALERT OMS TK P (FU and OX) HIGH GNC SYS SUMM 2 

1. / Affected OMS He PRESS/VAP ISOL (two) - CL 
2. L(R) OMS DUAL He REG FAILED OPEN 

L(R)OMS TK P Lf 

“OMS TK P FU(OX) LOW GNC SYS SUMM 2 
CRT msg 'f psia: 

N2 REG P > 434 7 if corresp ENG IN P disagrees: 
N2 REG P < 299 , No Reo 5 388 1. Inst prob. go to MAL, OMS, 11.1a [32 ] >> 
HeTKP <1 e 300 if affected OMS feeding OMS/RCS I'CNECT: 

f both OXID and FU TK P LOW: 
Nominal Config: 2. Affected OMS He PRESS/VAP ISOL A - OP, 
OMS/RCS Wart 10 sec, then OMS HE PRESS/VAP ISOL A- CL 
Interconnect 3. If TK Pincr >> 

{O8) 
He PRESS/VAP ISOL or 
A-CL 
B-CL If TK Prot incr, affected OMS He PRESS/VAP 

or  ISOLB- OP. Wait 10 sec, then OMS He PRESS/VAP 
ISOLB-CL 

OMS PRESS ENA 4. If TK Pincr, go to step 5 
LOMSS5 * 

or or 

R OMS6 * 
oes oe If TK P still notincr, perform I'CNET RETURN, MAL, 

RCS 10.1 [7.19 , then 
thor, 5. Go to MAL, OMS, 11.14 [25 }> > 
OMS TK ISOL VLV if OXID of FU (not both) TK P LOW: 

(four) - OP 6. Secure RCS and OMS: 
(tb-OP) DAP: free drift . 

(C3) LR RCS MANFISOL (ten) — - Cf, (tb-CL) 
OMS ENG (two) - MANF ISOLS (two) = - CL (tb-CL) 
OFF XFEED (four) + CL (tb-CL) 

Affected OMS XFEED (two) - CL (tb-CL) 
Sameasabove TK ISOL (two) - CL (tb-CL) 
except: He PRESS/VAP ISOL (two) - CL 
OMS XFEED (four) - ~ 

CL (tb-CL) 

GNC 23 RCS 
Item 7* (Cont next page) 

OMS 1/001 05/13/88 11-4 MAUVALUGEN 
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OMS 11.1 (Cont) 

  

  

pone : 
OMS TK P FU(OX) LOW 

¥Single MANF (Y MANF P): 
or 7. If leak found, return to desired config 

except leave failed MANF closed >> 
¥TK Leg (two MANF P): 

8. If leak found, return to desired config 
except leave failed TK ISOL (1/2 or 3/4/5), 
MANFs, and corresponding XFEED vivs closed. If 
MANF 3/4/5 Leg leak, go to LOSS OF VERNIERS 
(ORBOPS,RCS) >> 

Y OMS TK and OMS INLET LINE (OMS TK P and 
OMS IN P) 

9. tfleak found: 
¥L,RRCS He PRESS A(B) (two) - GPC (tb-OP) 

B(A) (two) - CL (tb-CL) 

TK ISOL (six) - OP (tb-OP) 
MANF ISOL (ten) - OP (tb-OP) 

OMS PRESS ENA- OFF (TEM 7 EXEC 
DAP: as reqd 

If OMS PRPLT TK P decr, go to LEAKING OMS 
| PRPLT/He BURN, >> 
if OMS INP decr >> 

/ XFEED LINES 
10, L(R) RCS XFEED 1/2 (one) - OP {tb-OP) 
¥ LR) MANF 1/2 P decr 

11. If decr, return to RCS straight feed: 
L(R) RCS XFEED 1/2 (one) - CL (tb-CL) 
LR RCS TK ISOLs (six) - OP (tb-OP) 

OMS PRESS ENA- OFF ITEM 7 EXEC Q) 
or 

L(R) RCS MANF ISOL 1 (one) - OP (tb-OP) 
Wait 2 sec, then open remaining nine MANF !SOLs 
Do not XFEED/’CNECT >> 

if leak not found: 

12. L(R) RCS XFEED 1/2 (one) - CL (tb-CL) 

/L(R) RCS He PRESS A(B) (two) - GPC (tb-OP) 
B(A) (two) - CL (tb-CL) 

TK tSOL (six) - OP (tb-OP) 
MANE ISOL 1,2,3,4 (eight)- OP (tb-OP) 

GNC 23 RCS 

OMS PRESS ENA-OFF ITEM 7 EXEC 

DAP: as reqd (NORMS ONLY) 

13. Goto MAL, OMS, 11.1a 39] >> 
f affected OMS not feeding OMS/RCS I’CNECT: 
14. Perform OMS SECURE, (Cue Card), then: 
15. If OMS PRPLT TK P decr, go to LEAKING 

OMS PRPLT/He BURN [1.11] >> 
16. ifeither L(RJOMSinPdecr >> 

17. Ifleak not found, goto MAL, OMS, 11.1a [50] 

    
(Cont next page)   
    

  ECC OS een 

WARNING 
SS eo 

Repressing more 

than one manf at 
atime when at 
low pressure may 
damage RCS 
propellant tank 

  

        

        

    

      

        

G) ¥ MCC for leak 
rate and further eng 
use. Do not perform 
any noncritical OMS 
burns. Do not xfeed 
OMS. Do not 
interconnect from 
affected tank. If 
used for deorbit 
burn, (CRT) 
FU(OXID) ENG IN P 
must be > 216 (151) 
for start and PC 
must be maintained 
> 80% 

    
  

¢ 
OMS/11.1/012 08/30/88 11-5 MAUALL/GEN 3 
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OMS 11.1 (Cont) 

  

/He TK P < 1500 or decr abnormal (meter & CRT) 
if meter and CRT disagree, Inst prob, go to MAL, OMS, 11.1a 
>> 

1. / OMS He PRESS/VAP ISOL (two) - CL 
2. If He TK P still decr: 

3. Affected OMS He PRESS/VAP ISOL (two) - OP 

4. If notat max blowdown (QTY > 39%), go to 
or LEAKING OMS PRPLT/He BURN, >> 

5. If I’cnect,_ Perform I'CNECT RETURN MAL, RCS, 
10.1 [1.15] >> 

6. IfOMS FU/OX decr, go to OMS TK P FU/OX LOW, 
or >> 

7. Ifneither decr, go to MAL, OMS, 11.14 [68] 

1.8] ans He TK PLOW . 

Ces] 

  fF 
OMS SECURE 

1. OMS ENG (two) - OFF 
2. If OMS XFEED config: 

Receiving OMS XFEED (two) - CL (tb-CL) 
3. Affected OMS XFEED (two) - CL (tb-CL) 

TK ISOL (two) - CL (tb-CL) 
He PRESS/VAP ISOL (two) - CL 
  al 8 

XFEED: ROMS tol OMS 
  

GNC 23 RCS 
      

NOTE: This procedure is only to be used preburn. 
DAP: free drift 

. WLR OMS XFEED (four) - CL (tb-CL) 
L,RRCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 
4. If RCS MANF P (OX and FU) > 130 continue; 

otherwise, check with MCC and >> 
5. */ROMS TK ISOL (two) - OP (tb-OP) 

L OMS TK ISOL (two) - CL (tb-CL) 
L,R OMS XFEED B (two) - OP (tb-OP) 

6. URRCS XFEED (four) - CL (tb-CL) 
TK ISOL (six) - OP (tb-OP) 

7. DAP: as reqd 

W
N
 

  

1.9 
XFEED: LOMS to R OMS 

_ NOTE: This procedure is only to be used preburn. 
DAP: free drift 

. WLR OMS XFEED (four) - CL (tb-CL) 
LR RCS TK ISOL (six) - CL (tb-CL) 

XFEED (four) - OP (tb-OP) 

4. If RCS MANF P (OX and FU) > 130 continue; 

otherwise, check with MCC and >> 

5. v/LOMS TK ISOL (two) - OP (tb-OP) 
R OMS TK ISOL (two) - CL (tb-CL) 
L,R OMS XFEED B (two) - OP (tb-OP) 

6. L,RRCS XFEED (four) - CL (tb-CL) 
TK ISOL (six) - OP (tb-OP) 

7. DAP: as reqd 

w
n
 

  had 
XFEED RETURN: OMS 

1. L,ROMS XFEED (four) - Ci (tb-CL) 
TK ISOL (four) - OP (tb-OP)   (Cont next page)   
    

@) Sys could be 
used if affected 
FU (OXID) ENG INP 
> 216 (151) psia for 
start. Do not xfeed 
or interconnect. 
When reqd, perform 
OMS Burn after 
Payload/RMS 
berthed and stowed 

      
  

C 
OMS/11.1/002 08/30/88 11-6 MAL/ALUGEN 3 
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OMS 11.1 (Cont) 

  

LEAKING OMS PRPLT/He BURN. @) 

1. ¥/Vent doors open for OX or He leak 
2. — Install LEAKING OMS PRPLT/He BURN, Cue Card and 

ON-ORBIT OMS BURN MONITOR, Cue Card (C2 WEDGE) 
3. N OP j 0) PRO 

4. - sel leaking OMS and 
determine out of plane or retrograde burn 
based on TIG (MCC or msg) 

5. GMBL CK selected system 
6. Enter retrograde (-AVx) or out of plane (AVy) burn data on 

LEAKING OMS PRPLT/He BURN Cue Card fro vs ORB ALT 
Chart, 11-8 or LEAKING OMS He AV TABLE, 

If out of plane PRPLT LK burn, enter AVy +500 
7. Load burn data 

LOAD - ITEM 22 EXEC  TGT HP 
TIMER - ITEM 23 EXEC 

8. If OPS2: 
Pri RJDs (eight) - ON 
DAP: A(B) /AUTO/NORM 
DAP Oe ee NORM 

If OPS 3: 

-desel L1Aorl3A 

-desel R1A or R3A Sowa He leak) 

9. Mnvrto burn att. When mnvr complete update TIG if approp. 
At TIG-4, perform OMS burn prep: 

10. Leaking OMS TK {SOL (two) - OP (tb-OP) 
/ XFEED (four) - CL (tb-CL) 

He PRESSWVAP ISOL A-OP 
wait 2 sec... B-OP 

11. Perform burn using LEAKING OMS PRPLT/He BURN Cue Card, 
then postburn: 

12. (fOPS 3: 
-resel AFT jets (N/A He Leak) 

13. FLT CNTLR PWR (two) - OFF 

14. Affected OMS He PRESS/VAP ISOL (two) - CL 

TK ISOL (two) ~ CL (tb-CL) 
15. GNC, OPS 201(301) PRO 

* 

  hag 
LEAKING OMS He AV TABLE 

1. Pick AVX from Table to achieve max blowdown 

Affected OMS % (QTY) AVX Affected OMS % (QTY) AVX 
  

95 352 65 164 
90 320 60 133 
85 289 55 102 
80 257 50 71 
7$ 226 45 40 
70 195 40 10 

2. /AVX vs ORB ALT chart 
If AVX from table < AVX from chart: 

3. Use AVX from table (Hp will be above 95 nm >> 
If AVX from table > AVX from chart: 

4. Use AVX from chart to take Hp to 95 nm 

5. Use remaining AV as AVY target for OUT-OF-PLANE 
OMS PRPLT/He BURN,         Matrix Table follows on next page     

OMS/11.1/003 11/08/88 11-7 MAV/ALL/GEN 4 
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OMS 

  

11.1a L(R) OMS TK P 

O® 
  

q 

a_}crtsm 
ALERT msg ‘L{R) 

    OMS TK P’ occur ? 
  

NO 

  

| 2.] crRTXDCR 
FAILURE OR MOM 
OR DSC ANALOG 
INPUT PARAM 
LOST   

  

(F7) 
@ OMS PRESS N2/ 

He TK sel-He 
  

YES 4_| METER XDCR 
    Needle move ? 

  

NO 

  © 
  

4 

's_| METER 
FAILURE   

FAILURE OR MOM 

OR OSC ANALOG 
INPUT PARAM 

      

LOST 

    

© 
  

q 

6] N2TKP =< m 7_| N2TK LEAK 
    

8 | When TK P 
    

decreasing ? 
  

NO   
  

  
¥ 

9 | N2REGP 
decreasing ?       

NO     r © 
111) N2 LEAK 
BETWEEN OMS P 
VLV AND CK VLV 
OR N2 RELIEF VLV 
FAILED OPEN   ~<

 
m
 

a
 

10} N2 LEAK 
DOWNSTREAM 
OF CHECK VLV   

< 470 psia 
  

    
@ P&I DEORBIT 

OMS BURN 
Cue Card: 
TIG -2 

Affected OMS 
ENG L(R) - ARM     

    

  
  

  

@) Y MCC for other 
params possibly lost 
insame MOM or 
OSC card 

Q) N2/He press 
available on (F7) 
OMS PRESS N2/He 
TK meter 

G) N2/He press 
available on SYS 
SUMM 2 CRT display 

@) Do not use en- 
gine for additional 
on-orbit burns 

G) Refer to OMS 
N2 REG PLOW itn 
ENT PKT to deter- 
mine if engine ts 
usable for deorbit 

G) If after manual 
repress, N2 REGP 
< 299 psia, OMS 
engine noo 

N2 TK P > 564 oa 
Actempt repress of 
N2 sys prior to eacn 
burn. Monitor N2 
REGP 

N2 TK P < 564 psia 
Save forBeorbt = 
Burn. Capability 
exists to allow one 
additional actuation 
of bipropellant vivs 
from N2 REG. 
Ignore ‘L(R) OMS TK 
P’ msg caused by 
low N2 REG P 
(P < 299 psia) 

  

OMS/11 1004 =03/3 1/88 11-9 MAL/ALL/GEN 
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    0) 
{F7) 
@ OMS PRESS N2/ 

He TK sel -N2 

@ Compare N2 TK 
Pon GNC SYS 

SUMM 2 display 
with meter 

11.1a (Cont) 

  
@ 

13.) mom 
    Both agree ?     

Yes 

  

ANALOG INPUT 

PARAM LOSS     
O®   

y 

sa] (crt) (c3) 15 | N2 LEAK 
  

N2 REG P decr 

with sw now in 

OFF?     

NO 

y   

DOWNSTREAM 

OF CHECK VLV       

  

16 | Check ENG P 

VLV ops 
  

GNC SYS SUMM 2 

e/OMS N2 P VLV 
status and N2 
TK P and N2 

REG P during 
and after (C3) 
OMS ENG swin 
ARM/PRESS 
  

()) 
Affected OMS: 

@ OMS ENG - 
ARM/PRESS 

@ Wait 15 sec 
@ OMS ENG - OFF     

  y 
  

17 (CRT) (C3) 18 | Additional 
  

L(R) OMS N2 P 
VLV indicate OP 

when sw in ARM/ 
PRESS ?       

YES 

    q 
[21] (crt) (C3) 
Did N2 TK P decr 
when sw in 

ARM/PRESS ?       

NO 

1)\8     

q 

1 23 | N2REG 
XDCR FAILURE OR 
OSC ANALOG 
INPUT PARAM 
LOSS.OR N2 REG 
FAILED CLOSED 
OR TOTAL LINE 
BLOCKAGE. 
BETWEEN P VLV 
AND CK VLV     

cycling of L(R) 
| gt 19} Lin) ons 2 

PLVL indicate OP 

  

INQ) 120 | L(RYOMS © 
N2 P VLV FAILED 
CLOSED       

  

@ OMS ENG L(R) -     OFF 
  

YES 
pl 

OMS ENG P VLV when sw in ARM 
may free stuck viv PRESS ? 

(C3) YES 
@ OMS ENG L(R) - 

ARM/PRESS 

    +O®@ 2] 
INTERMITTANT 

STUCK P VLV,OR 

THERMAL COOL- 
ING EFFECT         

G) “MCC for other 
params possibly lost 
in same MDM or 
DSC card 

(a) Do not use 
engine for addi- 
tional on-orbit 
burns 

G) Refer toOMS 
N2 REG PLOWin 
ENT PKT to deter- 
mine if engine is 
usable for deorbit 

G) N2 REG xder 
and N2 TK P xdcron 
CRT have a common 
MDM card. This 
check detects MOM 
card failure 

YMCC for 
further engine use 

  
  

OMS/11.1/005 07/0588 11-10 MAL/ALUGEN 2 

 



868 

  

q 

29 | Did alarm 

  

OMS 

6 
(F7) 
@ OMS PRESS N2/ 

He TK sel -N2 

® Compare N2 TK 

P on GNC SYS 

SUMM 2 display 
with meter 

11.1a (Cont) 

  

Both agree ? v
o
 

@ 
27 | mom 

  

  

YES 

  

ANALOG INPUT 

Ds] 

’ 

    q 

25 | Affected TK 2 26 | L(R) OMS He 
  

P incr when B viv 

OP?       

YES 

y (1)     
28.1 L(R) OMS He 
PRESS A VLV/REG 
FAILED CLOSED       

  

occur while N2 P 1 30 | N2 REG 

PARAM LOSS 

      VLV was op ? 
  

YES 

  

XDCR FAILURE OR 
OSC ANALOG 
INPUT PARAM 

Loss       

  

31 | /N2 Reg ops 
  

  

[ Gnc sys sumM 2 | 
  

@yN2 TK P during 
and after (C3) 
OMS ENG in 
ARM/PRESS 
  

(C3) 
Affected OMS: 
@ OMS ENG - 

ARM/PRESS 

@ Wait 2 sec 

@ OMS ENG - OFF       

  
  

35] (CRTMC3) 
Did N2 TK P decr 

while OMS ENG 
sw in ARM/PRESS ?   

O® 

    

36} N2 REG BIAS 
  

  
  

YES 

    
137} N2 REG 

  

   

        

     

HIGH, OR N2 REG 
P XOCR FAILURE 

OR DSC ANALOG 
INPUT PARAM 

LOSS, OR SIMUL- 
TANEOUS N2 REG 
FAIL OP AND N2 
RELIEF VLV FAIL CL   

  

  

[32 | 
(03) 
@ RCS/OMS PRESS 

sel -OMS PRPLT 

® Compare OMS 
TK P L(R) FU or 
OXID on GNC 
SYS SUMM 2 
display with 
meter 

LINE BLOCKAGE 

BETWEEN He TK 
AND He PRESS 

  VLV 

OC 
  

33 | mom 
        

    

(OXID) TK P XDCR 
FAILED OR OSC 
ANALOG INPUT 

PARAM LOSS       

OOo 
  

Prior to each 
  

FAILED OPEN         burn, repress 
affected N2 sys 
  

@ P&l OMS 2/- 

ORBIT BURNS 

Cue Card: 
TIG -2 

lf affected N2 REG 
P s 299 
@ OMS ENG L(R) - 

ARM/PRESS 

@ Wait 2 sec then 
@ OMS ENG L(R) - 
ARM 

If affected N2 REG 

P > 299 
@ OMS ENG L{R) - 

ARM 

  

      

Both agree ? NO 
ANALOG INPUT 

YES PARAM LOSS 

Or a 

34} L(R) OMS FU 

  

    

     

    
    

  

G) / MCC for other 
params possibly lost 
in same MOM or 
DSC card 

@) Flow through 
failed Reg will 
exceed relief viv 
setting 

450 psig - RELIEF 
400 psig - RESEAT 

If affected N2 
TK P < 564 psia, do 
NOT use engine for 
orbit burns 

G) oms and RCS 
operational in 
nominal config. 
When reqd oron 
MCC call, use (08) 
L(R) OMS He PRESS 
VAP ISOL B to 
repress 

G2) ¥ MCC for 
blowdown capabil- 
ity. If full blowdown 
exists, continue with 
nominal mission 
profile. If not full 
blowdown, save 
avatlable blowdown 
for deorbit burn 

(3) On GNC SYS 
SUMM 2 display, use 
ENG IN P as B/U to 
failed PRPLT TK P 
xder 

HAV CNW lost 
for affected TK P 

Gs) Single failure 
can result in N2 Reg 
failing OP and N2 
Relief viv failing CL 
(N2 Reg P > 500 
psia) 

CRT display of 
affected TK P and 
associated msg are 
invalid. Use meter 
and CW for status 

  

OMS. 11 1.006 05/03/88 11-11- MAU/ALL/GEN 

  

  

 



  

  

  

    
Affected” 

OMS 
  

(08) 
@ L(R) OMS He 
PRESS/VAP ISOL 
A-OP 

® Wait 10sec 

#@ L(R) OMS He 
PRESS/VAP 1SOL 

A-CL 
  

  

11.1a (Cont) 

@ 
  

1 

| ao | (CRT) L(R) NOT a1 | UR) OMS He 
  

OMIS FLU (OXID) P 
incr?       

    

  

  

LINE BLOCKAGE 

BETWEEN QUAD 

  

| 42 |   

    

  

            

          
  

        

"| @ P&l allOMS 
BURN Cue   

  

43 | Vernier Con- 
  

" | trot Operational 
  

    

  

        

  

    

  

  

    

    

    

  

     

          

@) Perform sub- 
sequent burris in 
blawdown in 
affected pod to 
prevent mixture 

ratio variations 

Gs) yice on 
action to be taken 
to minimize failure 
effects and config 
for subsequent 
burns 

  

CHECK VALVE Cards: /L(R) (07) 
YES AND FU/OXID OMS He PRESS/ @ AFTL.R RCS 

TANK VAP ISOL MANE ISOL 5 

(two) - CL (two) - OP 
(tb-OP) ° 

(C3) | aa | (3) (07) Oap: asreqd 

AFTL.R RCS 

® MANF ISOL 3,4 

(four) - CL 

(tb-Cl.) 
© TK ISOL 3/4/5 

(four) CL 
(tb-CL) 

@® MANE ISOL 5 
(two) - GPC 
{tb-OP} 

5 H WARNING 
as} (crt) any — |Y5f 46] ruroxio a7} 
RCS MANF 3,4P LEAK IN L(R) RCS Repressing more " {{O7) 
decr ? MANF 5 than one mani- @ AFTL.R RCS 

fold ata time MANE ISOL 5 
NO when at low (two) - CL 

pressure may (tb-CL) 
(8) damage the RCS @ AFT LR RCS TK 

- propellant tank ISOL 3/4/5 43 | FROZEN | a9 | Vernier Con- (four) -OP 
LEAK SOURCE OR [TPT trol Operational (tb-OP) 
PARTIAL He LINE @ AFTL.R RCS 
BLOCKAGE TO (O07) MANF ISOL 3 - 
AFFECTED TANK ® AFTLLR RCS TK (two) - OP 

ISOL 3/4/5 (tb-OP) 
(four) -OP @ Wait 2 sec 
{tb-OP) @ AFT LR RCS 

@ AFT LR RCS MANEFISOL 4 
MANF ISOL 3,4 (two) - OP 
(four) - OP (tb-OP) 
(tb-OP) 

@ Goto LOSs OF 
(C3) VERNIERS (ORB 
®@ Dap: as reqd OPS, RCS) 

OMS/11.1/007 05/13/88 11-12 MAL/ALL/GEN 

  

 



  

OMS 

  

so] Affecte 
OMS 
  

(08) 
@ L(R} OMS He 

PRESS/VAP ISOL 

A(B) - OP 

@ Wait 10sec 
@ L(R) OMS He 

PRESS/VAP ISOL 

A(B)- CL 
  

L 

11.1a (Cont) 

        

  

      
  

            

  

  

  

  

    
  

  

    

161} L(R) OMS He 
LINE BLOCKAGE 

TO AFFECTED 

TANK     

      

  

  y     

6 
pS all OMS 

BURN Cue 

Cards: 

/L(R) OMS He 
PRESS/VAP ISOL 
(two) - CL   

64 | Reconfig   v 

OMS 
  

(O8) 
@LROMS TK 

ISOL (four) - OP 

(tb-OP)     

870         

  
  

  

      

    
LEAK SOURCE OR 
PARTIAL He LINE 
BLOCKAGE TO 
AFFECTED TANK     

  

  

  

        

  

ist] (crt) YES! 52 | omscontig [YES 53 | 
L(R) OMS FU " | for Xfeed ops at (07) 
(OXID) TK Pincr ? time of failure ? @ AFTLRCS 

NO NO MANE ISOL 1,2 
(two) - CL 

. (tb-CL) 
@ AFTL RCS TK 

ss] ; [54] FROZEN ISOL 1/2 -CL 
Affected LEAK SOURCE OR (tb-CL) 

OMS PARTIAL He LINE @ AFTLRCS 

(08) BLOCKAGE TO XFEED 1/2 -OP 
© UR) OMS He AFFECTED TANK (tb-OP) 

PRESS/VAP ISOL 
B(A)- OP 

@ Wait 10sec 

@ UR)OMS He - 
PRESS/VAP ISOL 
B(A}- CL Gn) 

ay 

(CRT) YESH 56 | UR) OMS He 
L(R) OMS FU PRESS A(B) VLV 
(OXID) P incr ? REG FAILED CL 

NO 

(2) 
is7}icrt)soth —[Y85f58 | (Ry omS He sa} (crt)oide YES 60.| FUOXID 
L(R) OMS FU and LINE BLOCKAGE RCS MANF 1,2 P LEAK INOMS 
OXID TK P agree BETWEEN He TK decr? XFEED LINES 

in affected pod ? AND He PRESS NO 

VLV (A and B) Y 
NO = 
‘eo oO v —H warning H— 

\ 62] FROZEN 
Repressing more 
than one mani- 
fold ata time 
when at low 
pressure may 

damage the RCS 
propellant tank 
  

Y   
6s] 

  

(07) 
@ AFTURCS 

XFEED 12-CL 

(tb-CL) 
@ AFTLRCS TK 

ISOL 1/2 - OP 

(tb-OP) 
@ AFTL RCS 

MANEF ISOL 1 - 

OP (tb-OP) 
@ Wait 2 sec 
@ AFTLRCS 

MANF ISOL 2- 

OP (tb-OP) 
  

(08) 
© L.ROMS TK 

ISOL (four) - OP 

(tb-OP)         

@ OMS and RCS 
operational in 

nominal config. 
When reqd or on 
MCC call, use (08) 
L(R) OMS He PRESS 
VAP 8 to repress 

(2) ¥MCC for 
blowdown capabil- 
ity. lf full blowdown 
exists, continue with 
nominal mission 
profile. if not full 
blowdown, save 
available blowdown 
for deorbit burn 

(@) Perform sub- 
sequent burns in 
blowdawn in 
affected pod to 
prevent mixture 
ratio variations 

YMCC on 
action to be taken 
to minimize failure 
effects and config 
for subsequent 
burns 

137 OMS and RCS 
Operational in 
nominai config. Do 
not xfeed or inter- 
connect 

  

OMS/11 1/008 05/04/88 11-13 MAL/ALL/GEN 
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OMS 

Cs), 
  

11.1a (Cont) 

  

  

  

      

  
  

  

   

    

  

  

    

  

      

          

  
      

     

[i] 

  
  

  

  

          

G) MCC for other 
params possibly lost 
insame MDM or 
DSC card 

      

66 I crrsm Alert [YESf 67 | crt xOCR 168 | L(R} OMS He > 69 | (2) name press msg ‘L(RVOMSTK | ~ PFAILUREOR MOM LEAK BETWEEN @ P&i all OMS available on (F7) 
P’ occur ? OR DSC ANALOG He PRESS VLV BURN Cue OMS PRESS N2/He INPUT PARAM A(B) BEING USED Cards: Tk meter 

NO AT TIME OF MSG / Affected OMS 
AND He REG He PRESS/VAP G) NoiHe press 

\ ISOL A(B) - CL available on CRT SYS 70 | SUMM 2 display (F7) 
@ OMS PRESS N2/ 

He TK sel -N2 G)G) 

Needle move ? YES 71 | METER XOCR 
" | FAILURE OR DSC 

NO ANALOG INPUT 
G) PARAM LOSS 

¥ 1 

h72 | weter 
FAILURE 

OMS.11 1009 04/01/88 11-14 MAL/ALUGEN 

 



  

O
M
S
 

P 
OMS 

  

RCS/OMS PRESS 
OMS PRPLT L(R) 
FU(OX) Meter   

  

< 234 psia or 
> 284 psia 

No msg or C&W 

11.2a RCS/OMS FU/OX 
METER < 2340OR > 284 

  

pit , . 
  

  @ RCS/OMS PRESS 

sel - RCS PRPLT @ 

RCS/OMS PRESS NO 

L(R) FU(OX) meter 2| meter 
needle respond ? FAILURE 

3 | RCS/OMS sw 

CONTACT OR 
METER FAILURE 

  

  

          
YES 

    
   

     

  

i 
AB
NO
RM
AL
 

=
 —_ 

  
  

  

  

  

  

  
  

        

          

      

G) Use GNC 
SYS SUMM 2 for 
affected OMS and 
RCS status 

G) Use GNC 
SYS SUMM 2 for 

affected OMS status 

G) He sys data 
available on GNC 
SYS SUMM 2 CRT 

display 

G) N2 and He sys 
data available on 
GNC SYS SUMM 2 

    

CRT display 

11.2b OMS He TK METER < 1500 psia 

OMS He TK >|! 
L(R) Meter (F7) 

® OMS PRESS 
N2He TK 

P< 1500 psia sel N2 G) 

No msg Meter needle YESE 2 | oms PRESS 
respond ? METER He XDCR 

FAILURE OR 
NO N2/He sw 

CONTACT 
FAILURE 

O) 
3. | OMS PRESS 
N2.He TK METER 
FAILURE 

OMS/11 2/001 04/01/88 11-16 MAU/ALL/GEN 
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OMS 11.2¢ OMS N2 TK METER < 1200 psia 

| . G ) v2 9 data 
OMS PRESS N2 alt . available on GNC 
TK L(R) Meter | (FZ) sys suMM 2 CRT 

@ OMS PRESS Pley 
P< 1200 psia wes @ 

G ) N2 and He sys 
No msg Meterneedie _—-|YES_ 2 | oms press data available on 

respond ? METER N2 XDCR GNC SYS SUMM 2 
FAILURE OR Isplay 

NO N2/He sw 
CONTACT 
FAILURE G) Assume PC 

3 | OMS PRESS xder failure. Do not 
N2/He TK METER use engine for non- 
FAILURE critical on-orbit 

burns “MCC for 
further trouble- 
shooting 

11.2d L(R) OMS PC METER 

OMS PRESS PC il i L(R) OMS PC 

LEFT(RIGHT) XDCR FAILURE OR 
Meter METER FAILURE 

PC > 6% 

No C&w 

OMS/11.2/002 12/30/87 11-17 MAVALL/GEN 
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874 

  

  

  

    
  

Nominal Config: 
(MA73C 1} 
cb AC1 AFT POD 
VLV GP 1 
‘PA(DB BC) - cl 

cb AC2 AFT POD 
VLV GP 2 
PA(DB,DC) - cl 

cb AC3 AFT POD 
VLV GP 3 
‘PA(HB OC) - cl 

AFT POD VLV 
LOGIC GP 

13 -ON 
112 -ON 
2:3. ON 

  

  
  

    

  

  

OMS 11.3a OMS VLV tb - bp 

to.ta[ 51] . 

OMS Viv tb - bp ~<a | (O8) More 2 | Which OMS viv 
than one tb- bp ? tb-bp? 

NO 3 | POD/AMC1 
If miscompare (08) BUS FAILURE 
exists in: LOMS TK ISOL A and | 
L.R OMS TK ISOL 
VLV A(B) ROMS TK ISOL A and EPS 

,R OMS XFEED LOMS XFEED A 5SR743 
VLV A(B) 

  

  

  

LOMS XFEED 8 

and 

ROMS XFEED B 

      

  

4 | POD/AMC2 y 

  

BUS FAILURE     
  

LOMS TK ISOL 8 and y 
  

        

7 EPS ROMS TK ISOL 8 and SSR-144 

ROMS XFEEDA 

NEITHER 

v 5   
    es | separare FAIL. 
URES. TROUBLE- 

SHOOT VLVS 

INDIVIDUALLY     

+—________] 

  

y 

Lz | During 
reconfig, tb- bp 

occurred ? 

8 I viv FAILURE 
  

  
OR tbh FAILURE OR 

MICRO SW FAILURE 
  

YES 

  

  

  

q 

3 | YAC motor 
thermal overload 
  

®@ Affected OMS 

sw - GPC 
@ Wait 3 min, 

then reposition 
sw to mode in 

  

  6 | POD/AMC3 
  

BUS FAILURE   

  

              

  

  

    

    
  

G@) For subsequent 
reconfig, ignore tb - 
bp. After viv com- 
manded, wait 3 sec, 
then position appro- 
priate sw to GPC 

    
  

which tb - bp 

occurred G) 

tb- bp? 10] viv San 
CONTINUOUS PWR © Affected 

YES PROBLEM. THERMAL OMS sw - 
OVERLOAD RESET. GPC 
VLV OPERATIONAL 

OMS/11.3/001 05/13/88 11-18 MAL/ALL/GEN 

 



  OMS 11.3a (Cont) 

  

12 Position of 

affected sw: 

  

  

  

      
    

cL al 
® Affected OMS 

op viv -OP 

YE 
tb-bp? | 18 |   
  

NO   
  

[1] 
@ Affected OMS 

. 
viv-CL q 

NO] 145 | Position sw 

  
  

      
  

    
  

  

tb-bp? 
to mode in which 

YES tb - bp occurred 

y 

| 16 tb- bp ? NOV 7} sticky Limit 
sw OR VLV. VLV 

YES OPERATIONAL     
  8 13 | 11.30[2 | . 

y | y . 

| 18 | 
@ Perform {‘CNECT RETURN (ORB PKT, RCS) 
@ Affected OMS sw - GPC 
0/MCC 

    
    

    
  

  875     
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OMS 11.3b OMS VLV tbh & sw POSITION DISAGREE 

torafaa] 
  

OMS Viv 
tb and sw 
Disagree   

  

> I | Viv reconfig NO 2 | tbORsw   

    

Occurs when: 
OMS viv tb- OP 
but sw closed 

OMS viv tb- CL 
. but sw open 

Nominal Config: 
(MA73C:1) 
cb ACI AFT POD 
VLV GP 1 
‘PACBB BC) - cl 

<0 AC2 AFT POD 
VILV GP 2 
ACDB BC) - cl 

co AC3 AFT POD 
VLV GP 3 
PA(B, BC) - cl 

AFT POD VLV 
LOGIC GP 

1/3-ON 
172 -ON 
23 ON 

    

  
in progress ? FAILURE 

YES | 

5 113a[ 78 | 
13 | tb FAILURE 

          

  

    
      

  
  

OMS/11.3/008 05/13/88 11-20 MAUALUGEN 

  

 



  

OMS 11.5a PRPLT THERM OMS 

. G) Msg available   

  

  

      

      

1 | . with SM in RUN 
SM oe mode only 

ALERT 
SM 89 PRPLT GQ) ' Htrs cycling 

. THERMAL high/low or 1 
intermittent xdcr 
failure. MCC 

  

Param(s) out-of- 
$89 PRPLT limits high or 
THRM OMS low ? Because of tn- 

sufficient onboard 
data and complexi- 

    

  

  

  

  

        

      
          

          

      

ee ty of interacting 
If: htr/thermostat 
Any param on OMS groups, crew 
Thermal Limit ): cannot identify 
Tabie out-of- specific failure or 
limits ‘ determine instru- 

Refer toOMS ment faults 
THERMAL LIMIT NEITHER 

TABLE 
(4) “MCC for 

further analysis, 
possible reconfig, 

Nominal Config Y @) q G) v G) and/or attitude 
' : = . — change 

(A14) . 2 j TRANSIENT 3 j HTR/THER- 4 | HTR/THER- 
NeRsre nies Ooms CONDITION MOSTAT CKT MOSTAT CKT When no 
(two) - FAILED OFF OR FAILED ON OR onboard thermal 

A AUTO(B AUTC), HEATING FROM EXTREMELY HOT visibility into cross- 
B OFF(A OFF) CONTROLLING ENVIRONMENT feed lines (no SM 

CKT INADEQUATE OR INST FAILURE and no BFS) exists, 
ORINST FAILURE OR BIAS both A.B Hrtrsets 

OR BIAS fj will be turned to 

AUTO 

G)G) G) OMS CRSFDL 
q GMBL LN and OMS 

i CRSFD C XFD OX 5 | Switch to other ~ 
htr/Athermostat ckt upper limit is 100 
  eg 
(A14) 

RCS/OMS HTR OMS G) OMS CRSFD R 
CRSFD LINES DRN OX upper limit 
© A OFF(B OFF) 1s 110 degF 
® BAUTO(A AUTO)       

  

  

  

          

few 
aud onl 

a< 

a 
Mus OMS THERMAL LIMIT TABLE 
Zoe 
or FDA LIMIT 

PARAMETER Low | HIGH 

17.5 OMS CRSFD L R c 

XFD OX XXXS XXXS XXxXS | 50 90S) 

GMBL LN XXXS XXXS 50 90 

DRN OX XXXS XXXS 50 100 

FU OX 

BLD AFT FUS XXXS XXXS 50 110 

PL BAY XXXS XXXS 45 100 

877           
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RCS/OMS HTR 
L POD (two) -A 
AUTO(B AUTO), 
B OFF(A OFF) 

RPOD (two) A 

AUTO(B AUTO), 
3 OFF(A OFF) 

CRSFD LINES (two) - 
AAUTO(B AUTO) 
B OFF(A OFF) 

    

  

      

  

  

  

  

        

          
  

  

  

T 

OMS 11.56 THERM PRPLT 

alt | : 
SMO THRM > 

PRPLT BFS SMO 
THERMAL 

If: RPLT 
Any up or down , POO 
arrows displayed 1 FE 
on PRPLT POO or OMS CRSFD 
PRPLT OMS CRSFD 2 | HTR/THER- 
lines of BFS SMO MOSTAT CKT 
THERMA | 

L display _, FAILED ONOR 
¥ pa | EXTREMELY HO 

Nominal Config: ENVIRONMENT 
(A14) NEITHER OR INST FAILURE 

  

    
  

  
  

    

  

  

      

    

      

  

    

  

  

      

  

  

        

OR BIAS 

y © 
a 

3 TRANSIENT 

CONDITION 

(2) 
to] HTR THER- 

MOSTATCXT 4 
FAILED OFF OR S 

HEATING FROM Arrow in which . 
CONTROLLING area: (6)(@) 
CKT INADEQUATE - 
OR INST FAILURE | 6 | Switch to 

OR BIAS OMS CRSFD © | other hte/ 
thermostat ckt 

POD (A14) 

RCS/OMS HTROMS 

CRSFD LINES - 
v @ A OFF(B OFF) 

@B AUTO 

CAUTION | _ (A AUTO) 

Simultaneous 
operation of both 

A, Batr circurts in 

pods will result tn 
htr burnout 

v 

74 Switch to 

other htr/thermo- 
stat ckt 

Which area . 
failed ? (6) 

a_| 
Right Pod (A14) 

RCS/OMS HTR 

R POD (two) - 

Left Pod @ A OFF(B OFF) 

eB AUTO 

(A AUTO) 

  ©)   
  

9 | 
(A14) 
RCS/OMS HTR 

L POD (two) - 
@ & OFF(B OFF) 
@ 8B AUTO(A AUTO)         

G) BFS msg avail- 
able in MM 104, 
105, 106, 301, 302, 

303, and when BFS 
inOPso 

(2) if SM 89 PRPLT 
THERMAL is 

avatiabie, it may 
be used to provide 
insight into the 

problem, with MCC 
consultation 

G) tiermar 
display avaliable 
only fram BFS. No 

values displayed, 
only * ¥,M,H, ork 

@) Ry cause of in- 
sutficn at onboard 
data ad comple«- 
ity of interfacing 
htrithermostat 
groups crew 
cannot identify 
specifi: failure or 
determine instru- 
ment faults 

G) bore cycling 

Sgn HON Urinter 

mitten’ xdcr faiure. 
YMCC 

G) ¥ VICC for 
furthe: analysis, 
possibile reconfig, 
and/or attitude 
change 

Whenno 

onboa Jd therma: 
aisibulrey into cross- 

feed! -es (no SM 
and 3FS) exists 

onth - B dtr sets 
Ani be curred to 
ALTO 
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OMS. 

  

      

11.5c PRPLT THERM POD 

  

  

  

      

  

      

  

  

      

      

SM 
ALERT 

i“ 

$89 PRPLT . 

THRM POD SM 89 PRPLT 

THERMAL G) 

If: params) 2] Both params 3 | INST FAILURE 
Any param on Pod out-of-limits ? 1,2 out-of-limits ? 
Thermal Limit Tabi WEB KEEL 
except ENG I/F OX DRN PNL YES 
FU INi temp out-ot TEST HE/OX 
limits RCS ORN PNL 

ROS VERN PNL 

Nominal Config: 
(Ala) 
RCS'OMS HTR 
L POD (two) - 
A AUTO(B AUTO) 
B OFF(A OFF) 

R POO (two) - 
A AUTO(B AUTO: 
8B OFF(A OFF) 

  

      

NO     

    
4 Param(s) out- 
of-limits high or 
low ? 
  

@ 
  

Ls] HTRTHER- 
  

  G) 
  

6_J HTR/THERM-   
  

NEITHER       

    
7 | TRANSIENT 

  

OSTAT CKT 
FAILED OFF OR 

HEATING FROM 
CONTROLLING 

CKT INADEQUATE 
OR INST FAILURE 
OR BIAS   

MOSTAT CKT 

FAILEDON OR 

EXTREMELY HOT 

ENVIRONMENT 

OR INST FAILURE 

OR BIAS       

    

vy (4) 

v 
—~| CAUTION | 

    

      

Simultaneous aps 
of both A, 8 htr 
ckts in pods will 
resuitin burnout 

  

    

  

  

  

  

        

    

            

G) Msg available 
with SM in RUN 
mode only 

@) Y¥MCC for 
verification 

@) Because of in- 
sufficient onooard 
data and cornpiexi- 
ty of interacting 
htr/thermostat 
groups, crew can- 
not identify .pecific 
failure or de-er- 
mine instrument 
faults 

(a) Htrs cycling 
high/low or :nter- 
mittent xdcr fatlure. 
/MCC 

G) Y¥ MCC for 
further analysis, 
possible recunfig, 

and/or attitude 
change 

    

CONDITION of htrs 

8 switch to 
other htr/thermo- 
stat ckt 

Which area 
G) farled ? 

(A174) Right Pod 

RCS/OMS HTR 

R POD (two) - Left Pod 
@ A OFF(B OFF) 
@BAUTO 

(A AUTO) 

y © 
10 | 
(A14) 

RCS/OMS HTR 

L POD (two) - 
@ A OFF(B OFF) 
® BAUTO(A 

AUTO) 

OMS/11.5/003 05/13/88 11-24 MAL/ALL/GEN 
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# 
« 

POD THERMAL LIMIT TABLE 
  

  

  

          

PARAM Low [HIGH 
POD L R 

OMS TK OX XXXS XXXS | 45 95 

FU XXXS XXXS | 45 95 

ENG I/F OX XXXS XxXXS | 45 110 

FU XXXS XXXS |] 45 110 

OXVLV XXXS XXXS] 40 122 

FU INI XXXS XXxXS | 36 260 

WEB KEEL 1 XXXS XXXS |] 45 100 

2 XXXS XXXS 45 100 

Y OB XXXS XXXS 4} 45 120 

UP XXXS XXXS] 45 120 

Ox DRNPNL 1° XXXS XXXS | 45 110 

2 XXXS XKXKS 4S 110 

ENG COVER XXXS XXXS {| 45 

SERV PNL XXKS XXXS 45 140 

GSE SERVPNL XXXS XXXS |] 45 120 

TEST HE/OX 1 XXXS XXXS | 35 95 

2 XXXS XXXS | 35 95 

880 
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OMS SSR-1 
MIXED XFD: OMS PRPLT FAILURE 

08 

O7 

4 
. 

NOTE 
Procedi re uses MEMORY READ/WRITE to set appropriate OMS TK ISOL viv and OMS XFEED 
viv com nands in order to connect usable OMS tk to opposite side. For single tank or single 
inlet fa ‘ures, select engine in good pod. Desired values are given in Tables 1 thru 8 

1. LROM* TK ISOL (four) - CL (tb-CL) 

XFEED (four) - CL (tb-CL) 

2. AFTL, SFT RRCS XFEED (four) - CL (tb-CL) 
¥ MSTR RS XFEED - OFF 
  

  

WARNING 
Do not use MSTR RCS XFEED 

until .ost burn or loss of 
Deorhit capability may occur         

  

3. Select faiture case table 
  

  

    
Use Use 

Singie Failures Table Dual Failures Table 

LOMS OX TK 4 L OMS FU TK AND R OMS OX TK 1 
LOMS OX INLET 4 LOMS OX TK AND R OMS FU TK 2 
LOMS FU TK 6 L OMS FU TK AND R OMS OX INLET 3 
LOMS FU INLET 6 L OMS OX INLET AND R OMS FU TK 4 

ROM! OX TK 3 L OMS OX TK AND R OMS FU INLET 5 
ROM OX INLET 3 LOMS FU INLET AND R OMS OX TK 6 
ROM. FU TK 5 L OMS OX INLET AND R OMS FU INLET 7 
ROM’ FU INLET 5 LOMS FU INLET AND R OMS OX INLET 8             

CRT 4. Qj 

N GPC MEMORY 

O08 

OMS/SR/001 12/30/87 11-26 MAL/ALL/GEN 

VHEX 27° 
BIT RST - ITEM 23 EXEC (*) 
Obtain and enter ADD IDs from (REF DATA, FLT SUPPL, MAL ADD; OMS) 
Obtain and enter DESIRED values from Tables 1 thru8 
  

  

  

  

ADOID DESIRED TabieA Table 8 
28 (4). (29 
30, (2) 1 From TTT 
32,3). 33 Tables 1-8 So 
34 @_ 35 woo a           

  

¥ Data velues in ACTUAL column agree with Table A (MCC supplied) 
WRITE ITEM 25 EXEC 

¥ Data v.-lues in ACTUAL column agree with Table 8 (MCC supplied) 

5. BIT SET -ITEM 22 EXEC (*) 
Obtain and enter ADD IDs from (REF DATA, FLT SUPPL, MAL ADD; OMS) 
Obtain and enter DESIRED values from Tables 1 thru 8 

  

  

ADC ID DESIRED Table C 
28 (5)) 29 0000 
30 (6) 310 From 0000 
320 (QB Le Tables 1-8 0000 
34 (8) 358 0000           

¥ Data values in ACTUAL column agree with Table C 
WRITE - ITEM 25 EXEC 

y Data values in ACTUAL column agree with DESIRED 

6. During AOS, perform reconfig: 
L.R OMS TK ISOL (four) - GPC 

XFEED (four) - GPC 
/Viv contig with MCC 

7. Go to DEORBIT BURN (MIXED XFEED) (Cue Card) to perform deorbit burn 
(/ Burn engine in Tables 1 thru 8) 

 



OMS S$SR-1 (Cont) 

TABLE 1 

    

pe DESIRED 
$8 

J 3 ssa | 
33 1900 

13s 1000 - ~ 

q 

  

  

  

giren peso | 
LIS 
tse l 
400 

    

BURN tng ing 
EN MEA 

  

  

  

TABLE 3 

pre — “reiae} 
ra] $50 

      TALKBACKS 

  

Res, 

TABLE 4 © 

    

jim OES i RED 
1144 

3 taal 
3 400 

{35 400 

Tagkeacn: 
bp be 

& 
RIGHT or oF 

  

    i acs 
  

A551, ANT: 4 
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TABLE 5 
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f~ 12.1 MPS 
ld.aT MPS C/W...encececees ecccececces cececccccceccececcs 12-4 | 

12.la MPS... cc ccc cece ccc ec cece seeeee ce ccececeececeecececs 12-5 

The following Fault Msgs have no corresponding MAL procedures in this 
book: 
ME SHDN SW C(L,R) 

{f™ MPS CMD C(L,R) 
. MPS DATA C(L,R) 

MPS ELEC C(L,R) 
MPS HYD C(L,R) 
MPS He P C(L,R) 
MPS LH2/02 MANF 
MPS LH2/02 ULL 

fo 

884 

12-1 MAL/ALL/GEN 2 

M
P
S
 

12 

 



  

M
P
S
 

12.1 

885 

  

  

  

  

  

    

    
  

MPS 12.1 MPS 

>. 14] . 

- MPS C/W 

1. MPS PNEU He ISOL - OP 

2. PRPLT FILL/DRAIN LH2 OUTBD - OP 

Light on if: LO2 OUTBD - OP 
LH2 MANF P 3. CDRINST PWR -FLT/MPS 
> 60.0 psi 4. GotoMALl, MPS, 12.1a 

or — 
LO2 MANF P 
> 249.0 psi 

Nominal Config: 
(R2) 
MPS PNEU He ISOL - 
GPC 

(R4) 
MPS FILL/DRAIN 
LO2,LH2 OUTBD 
(two) - GND 

      
  

MPS/001 07/01/88 NASA-JSC 12-4 MAL/ALLU/GEN 1 
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MPS 12.1a MPS 

  

    

      

      

    
  

      

    

  

      
    

  

              

    

1] (F7) MPS 
PRESS LH2(LO2) 
reading ? 

LH2 0-60 psi NOL 2 | / MCC for one of 
LO2 0-249 ps the following: 

@ Unable to vent Manf 

YES ® Manf XDCR failed 
high 

v 

2} Close mes 
PRPLT FILL/DRAIN 

(R4) 
@ Wait ~30 min 

@ MPS FILL:-DRAIN 

LH2 OUTBD-CL 
@ MPS FILL/DRAIN 

LO2 OUTBD-CL 

La | 
(F7) 
MPS PRESS 

LH2(LO2) 

reading ? Q) 

Mant press shows NO 

rapid rise ? (R4) 

@ Wait ~10 sec 
YES @ MPS FILL/DRAIN 

LH2 OUTBD - 

GND 

6 | @ MPS FILL/DRAIN 

(R4) LO2 OUTBD - 
@ MPS FILL: DRAIN GND 

LH2 OUTBD - 

oP {R2) 
@ MPS FILL/DRAIN @ MPS PNEU He 

LO2 OUTBO - ISOL - GPC 
OP 

(F6) 
. @ INST PWR - OFF 

v 

7.3 Notify MCC 
ASAP       

    

G) F/D No Op for 
LH2 - MNB (ALC2) 
or CNBC1 
LO2 - MNC (ALC3) 
or CNTCA1 

@) Normal config 
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13.1 RMS _C/W | 
13.1a C/W LT(S): ON, BUT RMS MSTR ALARM LT/TONE OFF........ 13-4 
13.1b MULTIPLE C/W LTS AND PDRS MSGS........cccceeeeeceees 13-5 
13.1c C/W MCIU LT -°S96 PDRS MCIU ICF (MCPC, MADC)........ 13-6 
13.1d C/W ABE LT - S96 PDRS ABE COMM (JPC1,JPC2,SY,SP, 

EP,WP,WY WR)... cccccccccccceccccncsccceccceccsecees 13-7 
13.1e C/W CONTR ERR LT - S96 PDRS CNTL SY 

(SP,EP WP WY WR) ccc ccecccccccucccccccccceccseccees 13-10 
13.1f C/W GPC DATA LT..... ccc cece cnc cec cece ccecceeceuecs 13-13 
13.1 CHECK CRT LT. cc ccc cece cece ccecccsccccccccccecces 13-14 
13.1h LT - S96 PDRS CKCRT SY (SP,EP,WP, 

WY WR) occ scceeeee se ceeccecceuncs 13-15 
13.13 - S96 PDRS CKCKT D.....cseeceeecees 13-18 
13.14 - $96 PDRS CKCKT EE........cceeeees 13-19 
13.1k - S96 PDRS CKCKT......ccceeccescees 13-22 
13.11 ~ PDRS CKCRT HC... .ccecceecceecees 13-23 
13.1m ~ PDRS SLIP SY (SP,EP,WP,WY WR, 

ALL) ce cceccccccssccecccscccecees 13-24 
13.1n ~ $94 PDRS WR Ri.weccseccsccesceees 13-25 
13.10 RELEASE LT — PDRS REL. .... sec ceeccesc cee cceeee 13-26 
13.1p DERIGIDIZE LT - PDRS DERIG.........cccceeceeeeee 13-27 
13.19 PORT TEMP LT - PDRS TEMP PORT.......csceeeecess 13-29 
13.1r MSTR ALARM ON, BUT ALL C/W LTS OFF..........cceeeeee 13-31 

13.2 RMS D&C 
13.2a BRAKES - ON, BUT BRAKES tb - OFF..............eeceee 13-32 
13.2b - OFF, BUT BRAKES tb - ON..........eceeeeeees 13-33 
13.2c SAFING - AUTO, BUT SAFING tb — bp..........cceeeceee 13-34 
13.2d RESERVED... ..ccccccccccccccccccccuccccuccuscsceces not used 
13.2e SM 94 I/O OFF, AND ALL RMS C/W LTS OFF...........0.- 13-35 
13.2f SELECTED MODE ANNUN - OFF........ccccceccceccesccees 13-36 
13.2g SHLDR BRACE REL tb - bp AFTER CMD.........ccceeecees 13-39 

13.3 END EFFECTOR 
13.3a EE FAILS TO CAPTURE/RIGIDIZE IN AUTO................ 13-40 
13.3b RELEASE/DERIGIDIZE IN AUTO.............. 13-44 
13.3c CAPTURE IN EE MODE - MAN (EE C/O ONLY).. 13-51 
13.3d EE FAILS TO RIGIDIZE IN EE MODE - MAN (EE CHECKOUT 

ONLY) ccc cece cece cnc ccenccceccecccecceseccucceuecs 13-52 
13.3e EE FAILS TO RELEASE IN EE MODE - MAN.............2.. 13-54 
13.3f DERIGIDIZE/EXTEND IN MANUAL........ eee. 13-56 
13.39 tb ABNORMAL WHILE NO EE COMMANDS (EE MODE - 

AUTO OR MAN).....ccccccccccccccccccccccccccccces 13-59 
13.3h tb ABNORMAL WHILE EE MODE OFF.............000. we. 13-62 

13.4 RMS_OPS 
13.4a ARM RESPONSE ABNORMAL IN MANUAL MODES............--- 13-64 
13.4b AUTO MODES.........eeceeeee 13-66 
13.4c JOINT RESPONSE ABNORMAL IN SINGLE MODE.............. 13-68 
13.4 DIRECT MODE...........0.. 13-71 

887 
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13.5 MPM/MRL 
13.5a MPM DPY - tb NOT DPY, IND NOT NOMINAL, OR SINGLE 

“MTR DRIVE TIME............ see ceccccce eoee 13-74 
13.5b5 MPM STO - tb NOT STO, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME... .. cc cece wee c cence cones 13-76 
13.5c MRL REL - tb NOT REL, IND NOT NOMINAL, OR SINGLE 

9 Li | 13-78 
13.5d MRL LAT - tb NOT LAT, IND NOT NOMINAL, OR SINGLE 

MTR DRIVE TIME.............. oc ececccceee 13-80 
13.5e PORT RMS R-F-L tb - bp WHEN CRADLED......... ccc cceee 13-82 
13.5f - gray WHEN UNCRADLED............ - 13-82 

PDRS SSR 
PDRS SSR-1 MPM MTR INHIBIT DISABLE......... ccc ccc c cece ones 13-84 

SSR-2 RMS JOINT FAILED PAD..............200. se ececeee 13-85 
SSR-3 BACKDRIVE TECHNIQUE - JOINT FREE..... ee eeccees 13-86 
SSR-4 RMS IFM D&C KIT... cece ccc ccc cece cece cece ccces 13-94 
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PDRS 13.1a C/W LT(s) ON, BUT RMS MSTR ALARM 
LT/TONE OFF 

CW Lt(s) On, |_| 1} . . 
but MSTR (A8U) 
ALARM Lt @ BRAKES - ON 

and/or Tone © PARAM sel - 

Off TEST (30 sec 
(A8U) max) 

: MSTRALARM It |NQ) 24 mstr 3) 
Possible and tone on ? ALARM LT AND/ @ Use SM 

PORS Fault OR TONE FAILED ALERT and 
SM Alert YES OFF OR MSTR other cues for 

ALARM CANCEL failure 

CONTACT SHORT annunciation 

® Goto appropri- 
ate MAL 

4 

Any RMS msg? INQ 5 | cwitis) 6 | 
FAILED ON ®@ Continue 

normally. 
YES Failure wiil be 

annunciated by 
A MSTR ALARM 

Z | MSTR 

ALARM CKT 
FAILURE 

e/CRT msg Fault 
Summ Page 

® Goto 

appropriate 
MAL for msg 

13-4 MAL/ALUGEN 3 PORS 3.11001 = 10/25/88 
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PDRS 13.1b MULTIPLE C/W LTS AND PDRS MSGS 

MSTR . Lu , ALARM (A8U) 
© BRAKES -ON 
@ Perform 

: highest priorit Multiple CAV gest priority u iple MAL (Its listed 
in priority 
order) 

Multiple PDRS oJ 
msgs CW MClU It > 13-1¢} 1 | 

CAV ABE It i—p 13.1d/ 1 

CAV CONTRERRIt Lp 13.1e[ 1 | 

CwePcoaTAlt Lp 13.1¢[ 1) 

CW CHECK CRTIt Lp 13.1g| 1 | 

CWRELEASE It Ly 13.10/17 | 

cwoercioit Lp» 13.19/17] 

CAV PORTTEMPIt |_y 13.4q r 

CW SINGULAR It a 

  
    

  

| 2 | No action 

reqd 
CW REACH LIM It       
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PDRS 

    

    

  

  

  

  

  

  

  

      

    
  

  

  

        
  

891     

  

  
  

  

      

13.1c C/W MCIU LT-S96 PORS MCIU ICF 

    

  

          

  

  
  

  
  

  

  

      

  

            

      

  

  

  

  

  

  

    

  

      

@ VOON-ITEMS 

EXEC 
  

For arm ops 

(A8L) 
@ RMS SEL - PORT 

(A8U) 
@ SAFING - 

CANCEL 
(tb-gray) 
  

@ If WR RANGE 

different than 

recorded value, 
update WR 
RANGE on SM 
94 (ITEM 26)     
  

(MCPC,MADC) 

SM LL 4 ' 
ALERT (A8U) 

@ /BRAKES -ON 

RMS MSTR 
ALARM SM 94 PDRS 

CONTROL 
NO 

VO ON -ITEM5 >| 5 | 
vee 

(A8U) YES 

MCIU MADC ‘ 
"+", MCIU 2 | 
McPC'Y' 

MCIU ICF '¥" SM 96 PDRS 
STATUS G) 

re oce At least one of NO 3 | (A8U) NO 4 | MCIU CAV 

MCIU MADC ‘+’ " | SAFING tb - bp ? FALSE ANNUN (MADC, MCPC ‘4! 
MCCPC) rye YES 

YES 
Nominal Config: 
(A8L) 
RMS PWR - PRI 5 | Try to restart 

ras) 

SM 94 PORS 
CONTROL 

® Record WR 
RANGE 

(A8L) 
@ RMS SEL - OFF 
® PWR - OFF 
@ RMS PWR - PRI 
(expect MA) (2) G) 

(A8u) ves. | 6 | mciu 7] DIRECT and 
CW MCIU It- on? FAILURE BACKUP drive 

modes remain. EE 

NO MAN and 
(a) BACKUP RELEASE 

5 remain but 

3 | TRANSIENT pl 9 ] kmpin unavail- 
MCIU FAILURE able. “MCC for 

SM 94 PDRS CONTROL MCIU changeout     
  

G) Subsequent 
MCIU failure will 
not activate MSTR 
ALARM. SM ALERT 
cue still available 

@) Full capability 
may be restored 
with RMS MCIU 
CHANGEOUT (IFM) 

G) Display data 
may be unreliable. 
Additional fault 
msgs and C&W 
lights possible 

G) Additional 
transients possible 

  
  

PDRS/13 1/003 02/08/89 13-6 MAL/ALL/GEN 6 
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13.1d C/W ABE LT - S96 PDRS ABE COMM 
(JPC1, JPC2, SY, SP, EP, WP, WY, WR) 

    

  

  

  

  

  

  

      

        

PDRS 

, 13.16| 2 | 

. SM 1 
ALERT (A8U) 

@ BRAKES -ON 

RMSMSTR [|_| , 
ALARM r? || sm96 pors 

STATUS 

S96 PDRS 
ABE COMM ABE/MCIU + ? 

_ UPC1, 5PC2, — 
SY,SP,EP, [4 NO 
WP, WY, 

wr)     

          

(A8U) 

Other msgs: 
ABE/MCIU 4+ 
ABE-TACH ¥ 

~SPA + 
~MTRDR 4 
-MTR PWR + 

Nominal Config: 
(A8L) 
RMS PWR - PRi 

SEL - PORT 
(CRT) 
SM 94 I/O ON - ITEM 
5(*) 

  
  

    
@ Identify failed 

joints(s) 
  

Any ABE TACH 
+? 
  

Any ABE-SPA 
+? 

  

  

Any ABE - MTR 
PWR +?       

NO 

  vy 
  

5 | TRANSIENT 
BITE       

    
6 | 
® Continue 

normal ops       

  

METER ELEC- 
TRONICS FAILURE     

  @) 
  

      

    

YES 

   
YES 

  

CAUTION 
      

  

2 J joint drive 
  

\f captured to 
constrained 
payload or if 

loaded and close 
to structure, 

YMCC     

[2] 

  

    

  

test 
  

(A8U) 
@ MODE - DIRECT 
@ JOINT - WP 

@ SINGLE(DIRECT) 

DR-‘+‘or 

  

Joint drive 
properly ?       

  

NO YES 

i] 
  

  
  

  

  

  

      

  

Any ABE -MTRDR [YES py ase 
  

   

      
     

      

tf captured to 
constrained 
payload or if 
loaded and close 
to structure, 
/MCC 

    

     

  

CAUTION |__ 
4] Reset ABE 

if captured to 

constrained SM 94 PDRS 
payload or if CONTROL 
loaded and close 
to structure, @ Record 
YMCC WRR 

(A8U) 
®@ Record 
WR 

CAUTION (A8L) 

@ RMS SEL - OFF 
eo SEL - PORT 
@ If WR changed 

> 90 deg, 
update WR Ron 

SM 94 to 
recorded value 

(ITEM 26) 
  

(CRT) 
ABE -SPA‘¥’ 
disappear ?       

NO | YES 

    
7 | TRANSIENT 
COMMUTATOR 
FAILURE 
  

v 
  

| 9 | 

        

G) Rate display is 
unreliable, but joint 
angle data are good 

  

® Continue 
0 | (ABU) normal ops 

DIRECT and 

BACKUP modes 
remain 

PDRS/13.1/004 02/17/89 13-7 MAL/ALL/GEN 6 
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PDRS 

- 
  

13.1d (Cont) 

  

      

    

      

  

    

      

  

  

      

  

  

  

            

  

      

    

  

  

  

    

      

  

  

    
22 

®@ Continue 
normal ops   (5PC1) 

  

  

For Wrist Mtr Pwr 

(JPC2) 3¥           

    
23.5 Wrist & EE 
data unreliable. 

DIRECT & BACKUP 
modes remain for 
shoulder and 
elbow joints. 
BACKUP only for 
wrist joints. EE 
modes MANUAL 

& BACKUP release 
remain       

  

11 | - 

(A8U) 
@ JOINT -SP 
@ SINGLE(DIRECT) 

OR-‘+’or'-’ 

@ MODE - not 

DIRECT 

Joint drive [NOI 32] SIPC Li3} ¥ Joint drive 
properly ? test 

YES aM aT ORS For fa iled joint 

‘ @ Record @ MODE - DIRECT 

14] aBermciu WRR * NGL E(DIRECT) 
SOA EAINRE (Agu) ® MODE - not 

© Record DIRECT 
WR 

Joint drive YESH 15 | JpC BITE CKT 
@) (A8L) properly ? FAILURE 

@ RMS SEL - OFF 
116 | DIRECT and e - PORT NO 
BACKUP modes @ lf WR changed 

remain. EE > 90 deg | 
‘ V7 

MODES - MAN update WR R on ® Continue 
and BU RELEASE SM 94to normal ops 

remain recorded value 

(ITEM 26) 

For failed joint 

{A8U) 
@ MODE - DIRECT 

@ SINGLE(DIRECT) 

DR-‘'+'or'~" 

© MODE - not 

DIRECT q 

Joint drive INQ Tis | spcraure 
properly ? AND/OR SHUTON 

YES 

y 

19 | TRANSIENT 
JPC SHUTON 20 | ForShoulder | . Unreliable 

Mtr Pwr 2¥ and arm data. DIRECT 
Elbow Mtr Pwr + & BACKUP modes 

remain for wrist 
joints. BACKUP 

only for shoulder 
and elbow joints. 
EE modes MAN- 
UAL & BACKUP 

release remain       

@) Arm and End 
Effector data are 
unreliable 

G) Full EE 
capability in 
DIRECT; however, 
limping not 
available 

    

PDRS/13.1/005 02/13/89 13-8 
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PDRS 13.1d (Cont) 

SOOO : : G) pul EE 
capability in DIRECT; 

24| (Agu) WARNING F__ however, limping 
CONTRERR light NO hind 25 j MTR SHORT > 26] YMCC not available 
on? 1 Arm may have CKT OR COMMU- Possible backdrive 

: up to two feet of TATOR DISC technique for free 

YES motion with FAILURE iN (SSF-3) or G@) SINGLE mode 
BRAKES - OFF. if req capability remains 

x payload near for 5 good joints, 
33 structure, Y MCC but bad joint will i" fail free 

(A8U) 
@ BRAKES - OFF NO I | 

- F MDA BIT 2 Joint moving ? > ater c tzu) 

YES @ BRAKES -ON 

(ABU) [31] 
32 | JNT DR Test @ BRAKES -ON ° continue ops. 

Control error 
(RMS RHC) false alarms 
@ RATE - VERN ibl 

possible 

{(A8U) 
e/ MIN th- ON G) 
© BRAKES - OFF h 
@ MODE - SINGLE, 33 | MDA ELEC- 34 | BRAKES off 

ENTER NICS FAILURE May result in 
@/SINGLE It-on RESULTING IN runaway. DIRECT 
© JOINT -failed RMS RUNAWAY and BACKUP 

one modes REMAIN 
© SINGLE for good joints. 

BACKUP mode 
(DIRECT) DR - only for failed 

+‘ and ‘- joint. /MCC 

Joint drive NQ | 35 | 
properly ? (A8U) 

@ BRAKES -ON 40 | 26 YES 

SM 94 PORS G)@) 
x CONTROL y 

37 | DIRECT and bh Reconfig to 
COMMUTATOR @ Record BACKUP modes PRI PWR 
OR + 28V BITE WRR REMAIN for five 
CKT FAILURE good joints. (A8L) 

(A8U) BACKUP mode © RMS SEL - OFF 
@ Record only for failed e PWR - PRI 

q wR joint ° SEL - PORT 

(A8L) 
SM 94 PORS 

(A8uU) © RMS SEL - OFF CONTROL 
@ BRAKES-ON ° PWR - B/U 

e SEL - PORT @ /OON - ITEMS, 
®@ Continue EXEC 

normal ops (A8U) 
@ B/U JOINT - (A8U) 

failed joint @ SAFING - 
@ B/U DRIVE -'+° CANCEL 

or’~” @ If WR changed 
> 90 deg, 

Joint drive NO update WR R 

properly ? —>[ 25 | on SM 94to 
~ recorded value 

YES (ITEM 26) 
vy 

49 | PRIPWR 
FAILURE TO MTR 

OR COMMU- 
TATOR 

PORS/13.1/006 10/12/88 13-9 MAUALL/GEN 3 
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PDRS 13.1e C/W CONTR ERR LT- 
S96 PDRS CNTL SY (SP, EP, WP, WY, WR) 

-: 0] 
ALERT | . GQ) 

RMS MSTR | 
ALARM (A8U) 

@ BRAKES -ON 

@ PARAM sel - 
JOINT ANGLE 

ABU All six Joint Angle - 
(A8U) readoutsequalto [pp 2) asesync | 3 | directand 

joint biases ? FAILURE. EE tb(s) Backup drive 
PORS tt av INACCURATE. modes remain 
(ree Wwe) : NO ALL DISPLAY MAN and B/U REL. 

‘ Vv DATA BAD EE Modes remain 

if: SM 96 PDORS \ 

SM 96 PDRS vam Ls | Reset ave 
STATUS ®@ Identify failed command latches 

joint 
CONTROL ERR SY (A8U) 
(SP,EP,WP,WY,WR) if CHECK CRT - @ SAFING - SAFE 
“¥’ Goint Consis- POS + e - AUTO 
tency Check failed) 

SM 94 PDRS 
CONTROL 

Nominal Config: © POS ENC CK 

(A8L) INH, ENA - ITEM 
RMS PWR - PRI 12,11 EXEC 

SEL - PORT 

6} (asu)Failed |YES[ 7 | 
Joint Angle " | © if motion of 
readout equal to failed joint 
joint bias ? could result in 

NO collision, “MCC 

y @ MODE - DIRECT 
®@ JOINT - failed 

@ If motion of one 
failed joint @ SINGLE (DIRECT) 

could result in DR-‘+'or'- 

collision, /MCC (2 sec max) 

Joint move NO} 9 | Joint pwR- 
(visual) ? ON RESET FAILURE 

CAUTION YES 

ae) Q| Arm may have up ‘ 
to two ft of CAUTION 10 | Direct and 
uncommanded 

  

  

      

    

  

  

      

  

  

    

  

      

  

      

  
  

  
  

  

    
  

    

      

motion if not 
captured to con- 

strained payload 

      
  

  

    
1 j 
(A8U) 
@ JOINT - failed 

one 

@ BRAKES - OFF 

    

      

Taking BRAKES 
OFF may result in 
unannunciated 
motion of failed 
joint. Be ready to 
apply BRAKES if 
motion occurs 
  

    

  

CAV CONTR ERR It 

back on ? 

12 | 

@ BRAKES - OFF 

    

B/U drive modes 
remain for good 
joints, and 8/U 
drive mode only 
for failed joint. 
All EE modes 
remain. Alldata 
for failed joint is 

bad       

      Joint move     

NO YES 
(visual) ? 

Yes   @ BRAKES -ON       
NO : 

[5]   

G) Joint biases 
DDT&E (#201) 
SY -2.4 
sP +1.8 
EP +19 
we -2.1 
wy +1.3 
WR +3.4 
FOP1 (#301) 
SY -0. 
sp +2.4 
EP -0.0 
we -1.0 

WY -1.9 

WR -0. 
FOP3 (#303) 
SY -2.4 
SP +4.0 
EP + 3.6 
Wwe +0.9 
WY +0.1 
WR -2.5 

@) REACH LIMITs 
& SOFT STOPs 
annunciation not 
available for failed 
joint 

  

PORS/13.1/007 02/06/89 13-10 MAL/ALL/GEN 6 
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PDRS 13.1e (Cont) 

  

1a] 
@ MODE - SINGLE, 

ENTER (It-on) 
@ SINGLE (DIRECT) 

DR-‘+' and ‘- 
  

Joint drive 
(visual) ?       

YES 

v 
  

JOINT EN- 
CODER FAILURE     

  OO)   

18] SINGLE, 
DIRECT, and B/U 

drive modes 
remain. Joint 

position data       

  

LS 15 | JOINT SYNC 
FAILURE 

      

  @ 
  

17_] DIRECT and 

8/U drive modes 
remain. {f wrist 

joint failed, AUTO 
EE mode lost. 

MAN EE modes 
remain 
  

Reset ABE 

command latches 
        

  

  

    

    

  

      

  

  
            

    
      

  
  

      
      

  

  

      

    

REACH LIMITs 
& SOFT STOPs 
annunciation not 
available for failed 
joint 

G) Position hold 
function will not 
work for failed joint 

      

unreliable @ SAFING- SAFE 

e - AUTO 

a 

19 | Joint moving YES! 29 | 
(visual) ? (A8U) 

@ BRAKES -ON 
NO @ MODE - DIRECT 

@ JOINT - failed 
one 

q ® SINGLE (DIRECT) 
21| DR-'+’ and ‘-’ 

BU) eS “oN Joint drive YESH 2 | JOINT 23 | DIRECT and 
properly (visual)? | ~ RUNAWAY DUE " | B/U drive modes 

© MODE - DIRECT TO TACH FAILURE remain @ SINGLE (DIRECT) NO 

DR-" +" or SM 94 PDRS (2 sec max) CONTROL 
Joint drive NO : >| 26 | @ POS ENC CK (visual) ? 26 | 

(NH - ITEM 12 
YES y EXEC 

[20] RUNAWAY DUE B/U drive modes 

TO MDA FAILURE remain for good 
joints, and B/U 

drive mode only 
for failed joint 

PORS/13.1/008 02/06/89 13-11 MAL/ALL/GEN 6 
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PDRS 

a] 
y   

13. 

  

26] 
SM 94 PORS 
CONTROL 

@ Record 
WRR 

® Record 

WR 

  

      

  
  

(A8L) 
@ RMS SEL - OFF 
e PWR - OFF 

e PWR - B/U 

e SEL - PORT 
  

(A8U) 
@ 8/U JOINT - 

failed one 
@ BAU OR- ‘+‘or 

fe (Cont) 

  

Joint drive 

(visual)?       

YES 

  

> 12Z] MTROR 
© 

STRUCTURE 
FAILURE, “MCC 

    

  

  

  

1 
128] MDA 
FAILURE 

  
29 | DIRECT and 

  v 

    

B/U drive modes 
remain for good 
joints, 8/U drive 
mode only for       

  aS 

WARNING 

Joint may be 
unrestrained. 

Watch for drift 

  

          

  

  

  

     

  
  

    

  

        

  

      

  

      

          

    

  

      

  

  
  

      

    

    

      

        

Q) REACH LIMITs 
& SOFT STOPs 
annunciation not 
available for failed 
joint 

G) Position hold 
function will not 
work for failed joint 

G) Whiplash 
technique of EVA 
may be reqd to stow 
arm. /MCC 

G) MCC can 
determine if 
fwd/backdrive flag 
failure is cause of 
false alarm 

  

failed joint 

21 | 

’ ©) 
30 }cwcueck |NOf31 | raise p32] 
CRT It on ? ALARM OR © Continue ops. 

TRANSIENT Further alarms 
YES possible 

{A8U) 
@ SINGLE (DIRECT) 
DR-'+'or’- 

(2 sec max) 

Does joint angle |Y§9H3a| tacHDaTA || 35] iReCT and 
indication change | ~ J FAILURE B/U drive modes 
and appear to remain 

track motion ? 

SM 94 PDRS 
NO CONTROL 

()G) | ePosencck 
INH - ITEM 12 

el JoInTeN.  Ppf2zJ sincte, EXEC 
CODER FAILURE DIRECT, and B/U 

drive modes 

remain. Joint 

position data 

unreliable 

SM 94 PORS 
CONTROL 

@ POS ENCCK 
INH -ITEM 12 

EXEC 

PDRS/13.1/009 =: 02/08/89 13-12 MAUALUGEN 6 

  

 



  

  

      

  

  

  

  

  

  
  

  

            

  

  

  

    

  
  

      
  

  

  

            
  

      
  

  

  

  

  

    
  

  

        

  

  

        

  

  

PDRS 13.1f C/W GPC DATALT 

. , “ @ Full capability 
13.1b] -4 may be restored 

| following IFM 

i | Tryto 
reestablish /O 

(A8U) (Agu) 
RMS MSTR @ /BRAKES-ON 
ALARM a 

SM 94 PDRS 

SM 94/0 OFF CONTROL 
ITEM 6 — @ /OON-ITEMS 

EXEC 

VOON-iTeMS YES 2 | transient || 3 | 
"2 DATA DROPOUT (A8U) 

© SAFING - 
| SAFING tb - bp IH NO CANCEL 

(tb-gray) 

Nominal Config: 4] Pwr cycle ® Continue 
(A8L) MCIU normal ops 
RMS PWR - PRI 
(A8U) (CRT) 
cw GPC DATA @ Record WR 

t-0 
MA- off Range ___ 
SAFING tb - gray (A8L) 

(CRT) © RMS SEL - OFF 
Meu © PWR- OFF 

° PWR - PRI 
(expect MA) 

(CRT) 
@ VOON-ITEMS 

EXEC ’*’ a 
YESS 5 | TRANSIENT 6_| For arm ops, 

VOON-ITEMS — F—Piciu PWR (aah) 
‘ FAILURE @ RMS SEL - PORT 

NO . 
(A8U) 
@ SAFING - 
CANCEL 
(tb-gray) 

(CRT) 

Z} Reassign SM © YWR Range 
GPC ® Continue 

© On MCC call, normal ops 
perform OPS e /mMcc for RMS- 

SSR-4 MCIU ‘ 
CHANGEOUT 

SM 94 PORS (IFM) 
CONTROL 

vo ON -ITEM5 ves g | FAILURE OF 9 | For arm ops, 
? PREVIOUS SM (A8L) 

GPC @ RMS SEL - PORT 
_ {NO 

Q [x © SAFING - 
CANCEL 10] mciuOR 11} DIRECT and 

LOBIFAILURE [| >| BACKUP drive (tb-gray) 
modes remain. : (CRT) 
Display and 
digital data © /WR Range 
unavailable © Continue 

normal ops 
@/ MCC for RMS- ) 

898 MCIU CHANGE- wee new SM 
OUT (IFM)                       

PORS/13.1/010 10/14/88 13-13 MAL/ALL/GEN 3 
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PDRS 

  | SM ALERT 

RMS MSTR 
  

ras [7] 

| 

13.1g C/(W CHECK CRT LT 

  

  

ALARM 
          

  

(A8U) 

(A8U) 
@ BRAKES -ON 

  

°$96 PORS CKCRT 
SY (SP,EP,WP,WY, 
WR)’ 

PO 13.1h [+] 

  

  

  

  

  

      
96 PORSCKCRT |, 133; Cy] 

$96 PDRS CKCRT 
fee — 13.1) [7] 

*596 PDRS CKCRT Tee Lp 13.1k [+] 

‘PDRSCKCRTHC > 13.1! [7] 

‘PDRS SLIP SY (SP, 
EP,WP,WY,WR, = -® 13.1m [7] 
ALLY 

‘S94PDRSWRR') |= 13.1n [+] 
  

      
  

PORS/13.1/011 
f 

09/28/88 13-14 MAV/ALL/GEN 3 

 



  

  
  

  

  

  
      

  

  

  

  

  

  

            
  

    

    
                

  

  

  
              
  

        

PDRS 13.1h C/W CHECK CRT LT- 
$96 PDRS CKCRT SY (SP, EP, WP, WY, WR) 

13.1g [] G@) Joint biases 
. | ' . DDT&E (201) 

G) . SY -2.4 
SP + 3 
EP +1. 

3M top 1 | we “24 
ALERT (A8U) WY 413 

@ BRAKES -ON WR +3.4 
RMS @ PARAM sel - FOP1 (301) 
MSTR 114 | JOINT ANGLE SY -0.9 

a I six Joint Ang! EP “D0 All six Joint Angle . 

readouts equal to Yed 2 | ape sync DIRECT and we -1.0 
joint biases ? FAILURE. EE TB(S) B/U drive modes WY -1.9 

INACCURATE. remain. MAN and cops 303 
NO ALL DISPLAY B/U EE Modes oF ( 30 ) 

{A8U) q DATA BAD remain, SP +40 

$96 PORS La | er +36 

CKCRT SY (SP, i wy 207 

EP,we wy, [| STATUS , WR -2.5 wr) _s | Reset ABE 
@ Identify failed command latches 

If CK CKT-POS SY joint G) 
(SP, EP, WP, WY, (A8U) 4 saereromts 

WR) 4 G) * SAFING - SAFE annunciation not 
y “AUTO | | available for failed 

Nominal Config: 6 | (A8U) Failed aM 7 | If motion of joint 
(A8L) Joint Angle failed joint 
RMS PWR - PRI readout equal to could result in 

SEL - PORT joint bias ? collision, /MCC 

NO @ MODE - DIRECT 

@ JOINT - failed 

one 
16 | @ SINGLE 

(DIRECT) DR - 

“+ or'-'(2 sec 
max) 

Joint move NOG 8 | JOINT PWR- 
(visual) ? ON RESET FAIL- 

URE. ALL DATA 
YES FOR FAILED JOINT 

{S BAD 
[|] CAUTION F]       

      

  y @® 
9 | DIRECT and 
B/U drive modes 

remain for good 
joints, and B/U 
drive mode only 

for failed joint. 

AILEE modes 
t remain. 

  Taking BRAKES 
OFF may result in 
unannunciated 

motion of failed 

joint. Be ready to 
apply BRAKES if 
motion occurs 
  Le 

19 | DIRECT and Lit} 
B/U drive modes @ BRAKES - OFF 
remain. If wrist 

  

  

        

      

  

        

                        

joint failed, EE Joint move vs 1 
MODE AUTO lost (visual) ? @ BRAKES -ON 

NO 

5 

13 | Reset ABE 114] 
command latches @ MODE - SINGLE, ; 

ENTER (It-on) 

@ SAFING - SAFE @ SINGLE 

e -AUTO (DIRECT) DR - bore! y 

Joint drive INQ His | sointsync 
(visual) ? FAILURE 

YES 

90 , 0 
PDRS/13.1012 02/06/89 13-15 MAL/ALL/GEN 6 

 



  

PDRS 13.1h (Cont) 

14 | . . 

@) REACH LIMITs 

    

      

and SOFT STOPs 
v annunciation not 

17 JOINT available for failed 

@ Ifloaded and ENCODER 0" 
motion of FAILURE G) Position hold iled joint ition 

could result in function will not _ 
collision, YMCC work for failed joint       

    7 @@   

  

      

      
  

    

q 
CAUTION ia] SINGLE, 

DIRECT, and B/U 

Arm may have up drive modes 
to two ft of remain. Joint 
uncommanded position data 

motion if not unreliable 
captured to 

constrained 
payload 

Vv 

2] 
(A8U) 
@ JOINT - failed 

one 
@ BRAKES - OFF 
  

CAV CONTR ERR YES 
        

    
  

    

        
          

        

  

        
        

it? 

NO 

q 

20 | Joint moving [YES 24] 9 f22| TACH DATA 
(visual) ? " | (A8U) FAILURE 

© BRAKES -ON 
NO 

y 

23 | 24 | DIRECT and 
(A8U) B/U drive modes 
@ BRAKES -ON remain 

@ MODE - DIRECT 
SM 96 PORS 
CONTROL 

[25] © POS ENC CK 
INH - ITEM 12 
EXEC       

901       
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PDRS 13.1h (Cont) 

[23] . 

  
  

  

      

  

  

  

  

            

  

  

  

  

  

                  
    

  

  

  

  
  

      
  

      
  

      
    

    
  

SM 94 PORS 
CONTROL 

@POS ENC CK 

INH, ENA- ITEM 

12,11 EXEC 

(A8U) 
@ JOINT - failed 

one 
@ SINGLE(DIRECT) 

DR- ‘+‘or *-’ 
(2 sec max) @) See CT CCT 

NO — rH WARNING H—- 
Joint drive NOl 26 | mTror Ly! Bes — 
(visual) ? STRUCTURE Joint may be 

FAILURE. “MCC unrestrained. 
YES Watch for drift 

y 

27] cwekcrt |NOF28 | ratse >| 29 | 
It back on ? ALARM @ Continue 

normal ops 
Yes 

(A8U) 

@ SINGLE(DIRECT) 
DR- ‘+’ or *-’ 

(2 sec max) 

Does Joint Angle |YES31| TACHDATA | 2132] oirect and 
indication change FAILURE " | B/U drive modes 
and track remain 
motion ? 

SM 94 PORS 
NO CONTROL 

Q@ [rosucc 
JOINT 34] SINGLE, INH - ITEM 12 

ENCODER DIRECT, and B/U EXEC       Drive modes 
remain. Joint 
position data 

unreliable 

FAILURE       

  

  

SM 94 PDORS 
CONTROL 

@ POS ENC CK 
INH - ITEM 12 
EXEC 

    
  

    
    

@) REACH LIMITs 
and SOFT STOPs 
annunciation not 
available for failed 
joint 

G) Position hold 
function will not 
work for failed joint 

G) Whiplash 
technique or EVA 
may be reqd to stow 
arm 

    
  

PDRS/13.1/014 02/08/89 13-17 MAL/ALL/GEN 6 

 



  

PDRS 13.11 C/W CHECK CRT LT - $96 PDRS CKCRT D 

13.1 of 1] @ Data may be 

    

  
  

  

  

      

  

        

          
  

. unreliable on D&C oo™ 
{ : pni , 

sm Ltept 1 @) “ 
ALERT (A8U) Full capability 

. May be restore 
© BRAKES - ON with RMS MCIU 

RMSMSTR_ |_| CHANGEOUT (IFM). 
ALARM if problem is in D&C 

pni, MC!U change- 
out will not restore 

| 2} vacmciu capability 
COMM FAILURE mo 

{A8U) 

S96PDRS {|_| G) 
CK CRTD y 

3 j DIRECT and 

If: BACKUP drive 
CHECK CRT modes remain. 
D&C/MCIU ‘+’ EE MAN and 
(D&C - MCIU BACKUP RELEASE 
transmission modes remain 
parity error or       
TW miscompare) 

  y @   
Nominal Config: 

(ABL) ra       

RMS PWR - PRI e/ MCC on MCIU 

SEL - PORT changeout 
(CRT) 
$M 94 1/0 ON - 
ITEMS -**’ 

903           
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PDRS 

  

(A8U) 

CRT EE 

  

  

13.19 

1 | 
(A8U) 
/ BRAKES - ON 
“YEE MODE - OFF @ 
  

  

RMS MSTR 
ALARM 
  

AILEE tb- bp 

except DERIGID   tb - gray?     

  

  SM 
ALERT   

|v 
  

  

If: 
CHECK CRT 

END EFF ¥ 
and 

$96 PDRS 

Nominal Config: 

CKCRT EE 

(A8L) 
R MS PWR - PRI 

SEL - PORT 
(CRT) 
5M 94 I/O ON - 
ITEM 5 (*) 

3.1 Yfortb 
miscompare 
  

(A8U) 
EE CLOSE tb - gray 
and EE OPEN 
tb - gray; 

or 
EE OPEN tb - gray 
and EE CAPTURE 
tb - gray; 

or 
EE RIGID tb - gray 
and EE DERIGID 

EE EXTEND 

tb- gray and EE 
DERIGID tb - bp?     

NO 

    

PL captured 
to EE?     

  
YES 

    
  CAUTION 
      

Further captures 

may not be 
possible     

  

YES 
2d Pwr cycle 
EEEU 
  

(A8L) 
© RMS SEL - OFF 
© —-SEL- PORT 
  

(A8U) 

@ CW CHECK CRT 

It - off? 

13.1) C/W CHECK CRT LT - S96 PDRS CK 

@ 
  

YESS 4 
FAILURE 

TRANSIENT 

    

  

yn 
  

rs] EEEU PWR 
SHUTDN       

: 
  

6 | cea 
release remains       

G) 
  

YE 

NO 

  

   

  

EE 
MICROSW CKT 
FAILURE      

   

al EE MODE - 
MAN and B/U 

release remain. 
Use following 
drive times for 
failed tb 
indications: 

CAPTURE - 2 sec 

RIGID - 18 sec 
DERIGID - 2 sec 

RELEASE - 2 sec 

EXTEND - 18 sec       
  

108 Further EE 
captures planned ?     

{xo 
  

  
        

sti ¥ MCC. May 
require payload 
reberthing. After 
P/L is released in 
EE MODE - MAN, 

        

@ /WR roll 
range value. 

Deselecting and 
reselecting RMS 
may cause WR roll 
range value to be 
incorrect 

Q) Additional 
alarms possible 

G) Anticipate CW 
CHECK CKCRT It to 
remain on. EEEU 
BITE and EE flag 
mismatch checks 
will be masked. 
Other CHECK CRT 
failures will be 
annunciated with 
MA and SM msg 

  

12 | When ready if EE C/O isr 

or P/L release, go to block 

release in EE 
MODE - MAN. Use 

B/U EE release if 
reqd 

PDRS/13.11016 10/12/88 13-19 MAUALUGEN 3 
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PDRS 

  

(A8\U) 
@ EE MODE - MAN 
@ EE CAPTURE sw- 

  

  

13.1j (Cont) 

  

@ 
  

  

      

    

      

  

   

  

  

          

  

      

      

  

G) Anticipate CAV 
CHECK CRT It to 
remainon. EEEU 
BITE and EE fla 
mismatch checks 
will be masked. 
Other CHECK CRT 
failures will be 
annunciated with 

  
  

PDRS/13.1/017 
f 

depress (2 sec) MA and SM msg 

© CWCHECK CRT 14] BITE CKT 115] All €€ modes 
It-on while FAILURE remain 
holding sw and (A8U) 
EE CLOSE tb - @ EE MODE - OFF 
gray 

* CW CHECK CRT COMMUTATOR 
holding swan 4 FAILURE. EE NOT 
EE CLOSE tb- bp OPERATIONAL 

@ CW CHECK CRT 

It- off while 17] EEEU plial 
holding sw and CAPTURE (A8U) 
EE CLOSE tb- bp FAILURE OR EE @ EE MODE - OFF 

pa------------- MECHANICAL 
@CWCH ECK CRT FAILURE. EE NOT 

It- off while OPERATIONAL 
holding sw and 
EE CLOSE tb- 

gray 

19 

10/126/88 13-20 MAL/ALUGEN 3 
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PDORS 

m 
‘     

19 | y¥ RIGIDIZE 
(A8U) 
@ EE MAN 
CONTR - RIGID 
(2 sec) 
  

EE EXTEND tb- 
gray? 

13.1j (Cont) 

  

  

    

FAILURE OR EE 

      

  

20] eceuricin |, 2a] 
(A8U) 

      

  

  

  

  

      
  

  

                

            
  

  
  

  

      

  
    

  

  

  

  

  

  

      

  

          

@ YWR roll 
range value. 
Deselecting or 
reselecting RMS 
may cause WR roll 
range value to be 
incorrect 

G) Anticipate CAV 
CHECK CKCRT It to 
remain on. EEEU 
BITE and EE flag 
mismatch checks 
will be masked. - 

  

NO aC GRe EE NOT ° EE MODE - OFF Other CHECK CRT 
q i failures will be 

| OPERATIONAL annunciated with 
22) RELEASE MA and SM msg 
(RMS RHC) 
@ EE RELEASE -. 

depress 
(hold 2 sec) 

(ABU) Nk EEEU 24] Remaining 
EE OPEN tb- RELEASE FAILURE EE MODE - MAN 

gray : OREE except release. 
YES MECHANICAL Release in B/U 

FAILURE MODE only 

25 | YDERIGIDIZE 
(au) y ©) 
° CONT 26 | Release in 

DERIGID (2 sec) 8/U MODE 
@ EE MODE - OFF (ABU) 

EE EXTEND tb - 27.| EEEU BITE © EE MODE - OFF 
gray ? CKT FAILURE (ABL) 

NO @ RMS SEL - OFF 
G) e PWR - OFF 

‘ e PWR - 8/U 

28 | EEEU 29} AILEE modes ° SEL - PORT 
DERIGID FAILURE remain (A8U) 

@ B/UPLREL-ON 

° - OFF 

(A8L) 
\ e PWR - OFF 

30 | Remaining ° PWR - PRI 
EE MODE - MAN; (expect MA) 
however, derigid- 
izing lost. Only SM 94 PDRS 
one capture CONTROL 
remains. Tipoff © VO ON-ITEMS 
rates possible EXEC 

(A8L) 
@ RMS SEL - PORT 

(A8U) 
@ SAFING - 
CANCEL 
(tb-gray) 

, PORS/13.1/018 10/28/88 13-21 MAL/ALL/GEN 3 
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  PDRS 

SM ALERT b 

13.1k CW CHECK CRT LT-S96 PDRS CK 
CRT TCK 

ne] 

  
RMS MSTR 

  

If: 
  

  

    
  

  

      
  

  

ALARM > 

  

  

(A8U) 
@/ BRAKES -ON     
  

    
    

   
TEMP CKT 

FAILED IN MCIU 

  

    
  

  
  

    
  

MCC may 
TMBU temp limits 
to prevent nuisance 
alarms 

    
  

SM 96 PORS 
STATUS (ABL) 

1? @ PORT RMS HTR 
CHECK CRT: A.B (two)- 

TEMP CKT + AUTO 

and G) 
Vv 

$96 PDRS | | a} 
CKCRTTCK [7 ® Continue ops. 

Temp data may 
be incorrect 

Nominal Config: 

(A8L) 
PORT RMS 
HTR A(B) - AUTO 

PORS/13.1020 10/19/88 13-22 
t 

MAUALL/GEN 3 
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PDRS 13.11 C/W CHECK CRT LT-PDRS CKCRT HC 

G) PLID or mode 
13.1g [7] ‘ substitution 

. . possible to work 
| : around failed axis 

SM | VHand 
ALERT Controller axes 

RMS MSTR @ If RMS in SAW 

STOP region, 9 
ALARM (SOFT STOP 

tb-bp) X/MCC 
for failed axis 

(A8U) 
(A8U) @ BRAKES -ON 

PDRS CK Ly | (C3) 
CRT HC @ DAP - vernier or 

free drift if 

If: unloaded; free 
HC hardover drift if loaded 

(A8U) 
@ BRAKES - OFF 

Nominal Config: © MODE - TEST, 

(A8L) ENTER 
RMS PWR - PRI 

SEL-PORT (RHC/THC) 

© Slowly deflect 
each axis full 
scale ( +/-) 

while monitor- 
ing for addi- 
tional error 
msgs 

Additional pprs |NOl 2 } 

CK CRTHC? SM 96 PORS 
YES STATUS 

Y (RHC/THC) 
3 | OSCILLATOR @ Deflect each 

axis full scale 
Oatuae CKT ®@ Note CMD rates 

on $96 

AnyaxiscMD —-|YES§ 4 | HAND 
rate = 0? CONTROLLER 

HARDOVER 
is | NO FAILURE 

(A8U) 4 
@ BRAKES -ON 

(a) 6 | TRANSIENT G) 
@ DAP - as reqd FAILURE z j 

Manual modes (A8U) 
are usable with ‘ © BRAKES - ON 
partial HC (C3) 
deflections for 
failed axis (A8U) © DAP - as reqd 

@ BRAKES -ON 
Manual modes 

(C3) may be usable 
® DAP -as reqd without failed 

© Continue axis 
normal ops 

PDRS/13.1/021 02/08/89 , 13-23 MAL/ALL/GEN 6 

  

  

 



  

  

  

  

  
  

  

  

      

  

  

  

  

    

  

              

      

      

      
            

  

    

        

  

  

        

  

  

  

      

      

PDRS 13.1m C/W CHECK CRT LT-PDRS SLIP 
SY(SP,EP,WP,WY,WR,ALL) 

so™ 

rusmstR | [oj 1 | 
ALARM (C3) 

@ DAP: Free Drift 

(A8U) 
@ BRAKES - OFF 

o™ 

(A8U) 

PORS SLIP SY Vv 
(SY, EP, WP, — 

WY.WR, ALL) © Check CRT msg 
FAULT SUMM 
Page to 

determine 
slipped joint(s) 

If: 
BRAKES -ON 
and MODE - not Y 

angle raeoet | La | sams vest a | Lowarake 
> [LOADED unloaded ? TORQUE 

VALUE 
NO 

v x 

Nominal Config: is | BRAKE —— 

(A8U) 9 SLIPPAGE OR RARNING | 
RMS SEL - PORT LOW BRAKE . 
BRAKES - ON TORQUE Auto Brakes will 
BRAKES tb-ON not stop failed o~ 

MODE - not DIRECT joint 

y | 
__fi WARNING HN _ 5 

Auto Brakes will @ DAP: as reqd 
not stop failed ” 
joint if brake If free drift, 
failure BRAKES may be 

applied 
® Cradle arm in 

single mode as 
soon as possible 

7 

(A8U) 
@ BRAKES -ON 

@ Remove 
BRAKES only if 
attitude control 

reqd 

@ /MCC 
~ 

o™ 

PDRS/13.1/022 10/07/88 13-24 MAL/ALL/GEN 3 
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PDRS. 

SM ALERT 

RMS MSTR 
ALARM 

  

  

M@)@) 
  

a | 

  

  

13.1n C/(W CHECK CRT LT-S94 PDRS WR R 

  

    

    

  

  

(A8U) 
  

$94 PDRS 
WRR       

If WR range does 
not agree with 
encoder quadrant 

Nominal Config: 
(A8L) 
RMS PWR - PRI 

SEL - PORT 

    
  

      

  

      

  
      

    

  

  
  

      

  
  

  

      

      

  

  and SW STOP tb - 

bp     

(A8U) . 
@ BRAKES -ON 

Is correct WRR YES 2 | 3 j 

RANGE (2-5) > R > ® Continue 

known ? aM nO 5 normal ops 

NO © ITEM 26 
+ correct value 

y (2-5) EXEC 
CAUTION | _ 

If loaded, damage 
to RMS and/or PL 

could result if WR 

joint driven into 
hard stop. If 

loaded, /MCC 

La] j 
(A8U) > @ SINGLE(DIRECT) > @ SINGLE(DIRECT) 
@ JOINT - WR DR ‘-‘ until DR ‘+‘to 

@ MODE - DIRECT motion stops desired WR 

(hard stop) angle 

© Continue ops 
SM 94 PDRS 
CONTROL 

e/ITEM 26 = 1 

Expect MA, 

REACH LIMIT It 

G) MCC may be 
able to determine 
correct value 

G) Msg may result 
because of RMS 
deselect and 
reselect, driving WR 
in B/U, or SM major 
function move to 
another GPC 

G) 
WR s 2 

       to -45 1 
-180 to -360 2 
0 to-180 3 
0 to180 4 
180 to 360 5 

6 360 to 450 

      

PDRS/13.1/023 02/08/69 13-25 MAL/ALL/GEN 6 
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PDRS 13.10 C/W RELEASE LT-PDRS REL 

13.15[ 1 | 

1 | Recapture in 

RMS MSTR MAN 
ALARM (C3) 

@ DAP: Free Drift 

{A8U) 
@ EE MODE - 

MAN 
(A8U) e EE MAN 

CONTR - 
SM ADRS DERIGID (until 

EE EXTEND tb - 

(CRT) gray or 20 sec 
max) 

SM @ Recapture 
ALERT payload in MAN 

MODE 

EE CAPTURE yes 2] mciu auto 
If: tb- gray? EE CKT FAILURE 

Miscompare 
between NO 
CAPTURE CMD 
and MSW A 

Nominal Config: 

(A8L) 
RMS PWR - PRI 

SEL - PORT 
(CRT) 
SM 94 1/0 ON - 
ITEM 5 (*) 

            

  
  

3 | capTuRE 
FLAG FAILURE 
  

  O®   

|_s | EE MODE - 
MAN remains for 

capture, EE 

MODE - AUTO or 
MAN remains for 

release 
  

(ABU) 
e/EE MODE - OFF       

  
  

q 

4 | EE MODE - 

MAN and B/U 

remain 
  

(A8U) 
@/EE MODE - OFF       

  

@ This block 
shoutd have been 
performed at time 
of msg 

@) Subsequent 
uncommanded 
release will be 
unannunciated 

G) RMS loaded 
rates may have to 
be set by GMEM 
WRITE 

    

PDRS/13.1/024 12/01/88 13-26 MAU/ALL/GEN 5 
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PDRS 

  

  

  

  

  

        

  

    

  

  

            

13.1b 

N aS Se Se hh hth he 

PL L yN 2] MaNuaL 
UNCONSTRAINED N RIGIDIZE QUICK 
(FREE FLYING) N RESPONSE 

(A8U) N 
PL CONSTRAINED N MAN RIGID 

RMSMSTR ||} N RIGID th - gray, 
ALARM N goto 

@)G) N If PL SAFE (NO 
nee N RELATIVE 

erigidize in N | MOTION 
SDERIC? +e | manual N | (C3) 

N | DAP: FREE 
(CRT) (C3) N | DRIFT 

@ DAP: Free Drift N /MCC 

SM au N) MAN RELEA: 
ALERT (Agu) N RELEASE INB/U 

@ EE MODE - N IF REQD 

MAN N MNVR RMS/ORB 
If: ® EE MAN N AWAY FROM PL 
Lose RIGID MSW CONTR - RIGID N Y/MCC 

+2 sec or 18 sec 
max) 

Nominal Config: 
(ABL) 
RMS PWR - PRI 

SEL - PORT 
(CRT) 
S$M94 VO ON - 

ITEM 5(*) 
(A8U) 
EE piste 
tb-gra 

EE MODE - 
OFF(AUTO) 

@ EE MODE - OFF 
  

    
[a | (asu)       

  

  

      Litiididtihts
s
i
i
i
i
d
i
i
i
¢
d
¢
@
i
d
i
i
d
i
n
i
i
i
i
i
t
l
i
t
i
h
i
d
k
i
k
p
d
l
e
 

    

  

        

  

13.1p C/W DERIGIDIZE LT - PDRS DERIG 

  

  

  

      

NO 
EE DERIGID tb- 
bp? 

YES 

5 | EERIGIDtb- YES 6 } Was EE YES§ 7 J MCIUAUTO 
gray ? MODE - AUTO at EE CKT FAILURE 

NO time of alarm ? 

  
  

      
  y 

CAUTION 

  

   

  

    

      

Payload may 
derigidize during 
RMS motion 

y © 
10 

(RMS RHC) 
@ RATE - VERN 

(C3) 
® DAP: remain 

Free Drift 

    
  

  

  

      

NO 

Vv y 

8_| RiGIDIZE 9_] EE MODE - 
BRAKE FAILURE MAN remains 

(C3) 

  @ DAP: as reqd     

  

G) Should have 
been performed as 
a real-time response 
before entering 
maifunction 
procedure. Treat 
lock as a supermal 

verification 

@ DERIGID tb 
used because MSW 
failure affects RIGID 
+ b 

G) RIGID CMD will 
reset CW 
DERIGIDIZE 

G) Additional 
DERIG alarms 
possible 

  

C 
PDRS/13.1/025 10/28/88 13-27 MAUALUGEN 3 
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PDRS 13.1p (Cont) 

  

1 | On MCC Call: 

¥ EE/GF interface 
  

(RMS RHC) 
@ RATE - VERN 
  

(A8U) 
@ BRAKES - OFF 

(tb - OFF) 

@ MODE (two) - 
END EFF, ENTER 

@ Try to back EE 
off of GF 
several inches G)@)G) 
    

  

    

  

    

13 | Ge MODE - 
MAN remains. 

AUTO release 
remains. Auto 

capture remains 

but EE motor will 
drive until EE 
MODE - OFF 

EE/GF interface [NO 112] EE RIGID 
separates or EE MICROSW CKT 
DERIGID tb - FAILURE. FALSE 
gray? CW DERIGIDIZE 

ALARM         
  

  

    

      
   

    

14] RIGIDIZE 
ORIVE FAILED 
MECHANICALLY 
FREE   

  

If PL SAFE 
REMAIN FREE 
DRIFT 
YMCC 

MAN RELEASE 
MNVR RMS/ORB 
AWAY FROM PL 

/ MCC       

  

G) EE RIGID tb will 
remain bp 

6) Further 
uncommanded 
derigidizations will 
not be annunciated 

G) RMS loaded 
rates may have to be 
set by GMEM WRITE 
after next payload 
capture 

  
  

, PORS/13.1/026 10/28/88 13-28 MAUALUGEN 3 
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- PDRS/13.1/027 10/06/88 
f 

PDRS 13.1q C/W PORT TEMP LT —-PDRS TEMP PORT 

— . IND 1 = LED 
rors raft] IND 2 = ABE 
Pp 
ORT | G) @ Normally, joint 

1 temps vary between 

RMS MSTR il dese gf and 60 
ALARM (A8U) . 

@ PARAM sel - 
PORT TEMP @) Arm qual temp 

© JOINT - CRIT high limits: 
TEMP VES ABE - 172 

(A8U) IND1 <0 Sle] 
or 

IND2 <0? 

if: NO 
(A8U) 
IND 1s 0or @) 
IND 1> 172 

or 
IND 2 < Oor e/ Other Joint 
IND2 > 144 temps : : 

/ Any other joint VEST > HOT 
. . temps within 10 © THERMAL 

Nominal Config: degF of crit ENVIRONMENT 
{A8L) temp? 
PORT RMS - 
HTR A(B) - AUTO \° 

¥ 

4 | Select 5 Loaded arm ? YES! 6 J 
alternate htr ® Reposition 

NO orbiter/arm to 
Ae HTRA(B) v cooler attitude, 
e - if possible 

OFF Z } e/MCC 

© PORT HTR B(A) - @ Stow arm ASAP 
AUTO © Perform RMS 

POWERDOWN, 

steps 1-4 (PDRS 

OPS C/L) 

e/MCC. Joint 
Drive Test may 
be read if 
further RMS ops 
anticipated 

13-29 MAL/ALUGEN 3 
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PDRS 13.1q (Cont) 

G) Arm qual temp 
. low limits: 

LEO - -10 
ABE - -10 

G) MCC may © 
@/ Other Joint TMBU temp limits to 

temps prevent nuisance 
. alarms 

Anyother joint {YESHio | HTRSWITCH Hg J 11 J Select both 
temps < 15? FAILED OPENOR htrs 

NO COLD THERMAL 
ENVIRONMENT (A8L) 

{ @ PORT HTRAS 

(two) - AUTO 

112] select — 
alternate htr Discontinue ops 

until 

(A8L) (A8U) 
@ PORT HTR A(B) - ind 1 >OQand 

OFF Ind2>0 
@ PORT HTR B(A) - for all joints 
AUTO 

Does crit temp ves iz) HTR FAILED | G) 
ince ? OFF 

4 
NO e/MCC, Joint 

Orive Test may be 
reqd 

5 ¥ 

15 | THERMISTOR 16 | Discontinue 
FAILURE ops until 

(A8U) 
IND 1>0and 

IND2>0 
Vv G) for crittemp 

®@ Continue ops 

18 J Does crit YES 19] HTRFAILED 20) Discontinue 
temp decr ? ON ops until 

(A8U) 

NO IND 1 < 172and 
IND 2 < 144 

for crittemp 

‘ ®) 
21} THERMISTOR | to2} 
FAILURE ® Continue ops 

( PDRS/13.1028 09/26/88 13-30 MAWVALUGEN 3 
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PDRS 

  

13.1r MSTR ALARM ON, BUT ALL C/W LTS OFF 

  

  

  

  

      
  

  

      

    

  

  

    
  

  

    

    

        
  

    

  

  

  
  

      

  

  

      

      

  

  

  

          

      

  

  

  
  

          

        

  
  

    

            

Q) owe 
. associated with 

RMS MSTR o> 1 “ fault msg will not ALARM (A8U) 
illuminate 

d @ BRAKES -ON 

an @ MSTR ALARM 
"RMS CW pb - off 

Lts- Of MSTRALARM It — |NQ| | 2| msTR | i 3 | Continue 
and tone - off ? ALARM FAILED fitout any 

i ON urther MSTR 

Rls FAULT YES ALARM cues 
Msgs and © CWTONE 
SM ALERT 5 VOL - full CCW 

| a | 
(A8U) 
@ PARAM sel - 

TEST (30 sec 
max) 

(hanrae. ss AIL RMS CAV NOI s lonlyone YES] 6 | cv ANNUN 
cb ACI RMS Its-on? CW It off ? LT FAILURE 

PRIMARY A - cl YES NO 

| 7J select alter- Tal 
nate lighting ® Go to appropri- 
function ate MAL for 

failure 
(A8U) 

@ LTS ANNUN/ 
NUM - BRT 

(VAR) 
@ PARAM sel - 

TEST (30 sec 
max) 

Al RMS CW NOB 9 | LIGHTING 
Its-on ? CKT OR AC PWR 

PNL FAILURE 
Yes 

Vv Y 

110] BRT/VAR SW uJ 
CKT FAILURE 

FAULT 

® Go to appropri- 

ate MAL for 
msg 

v 

12} 
FAULT 

NOF 33 | mstR 114] mstR 
Any RMS faults ? ALARM FAILED ALARM no longer 

YES reliable. Con- 
tinue without 

¥v _® MSTR ALARM 
cues. 

15 | CW ANNUN a 
CKT FAILURE 

®@ Go to appropri- 
ate MAL for 
msg 

PDRS/13.1/029 02/13/89 13-31 MAL/ALL/GEN 6 
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RM
S 

D&
C 

  

  

PDRS 
  

BRAKES -ON 
But 

BRAKES tb - OFF       

  

— fat. 
(A8U) 
@ BRAKES -ON 

@ MODE ~SINGLE, 

ENTER 
        

NO| 2 } 
SINGLE It- on? i 

SM 94 PDRS 
YES CONTROL 

  

  

      
  

Is tTEMS-V/OON 
‘eID 

  

  

13.2a BRAKES - ON, BUT BRAKES tb - OFF 

[NO 13.2¢[ 4] 

  

  

  

          

  

  

    
  

      

        

  

            

  

  

  

    

      

  
    

  

      

    

  

  

  

  

  

    

  

  

                  

              

Nominal Config: 
(ABL) YES 

RMS PWR - PRI y 
- PORT supe | 3| | 4 | BRAKES tb 5_| Continue 

BRAKES - ON @ If loaded and CKT FAILURE; without BRAKES 

near structure, BRAKES OK tb 
¥ MCC 

(A8U) 
@ JOINT - any 
@ SINGLE (DIRECT) 

DR -‘+’or ‘’ 

Does joint drive ? Ng 6 | BRAKES Z | Continue 
STATUS without BRAKES 

YES OPTO-ISOLATOR ind. Expect con- 
‘ FAILURE; BRAKES sistency check 

8 ] OK false alarms when 
driving in DIRECT 

SM 94 PDRS mode 
CONTROL 

@ AUTO BRAKE 

CK - ITEM 27 

EXEC (*) 

BRAKES tb - ON ? ®@ MODE - DIRECT 

NO @ JOINT - any 
@ SINGLE (DIRECT) 

1 DR-‘+’or ‘’ 

10} BRAKES Does joint drive ? [11] BRAKES sw 
DRIVE CKT FAIL- VES BRAKES ANS OF 

aati y DIRECT MODE 
Woah oen KES 12 | BRAKES ON AUTO BRAKES 

OPTO-ISOLATOR FOR RUNAWAYS 
SHORT. BRAKES sw oK 
WILL NOT APPLY 

q BRAKES BUT WILL 
13 | RESET AUTO 

BRAKES. AUTO 5 
(A8L) BRAKES FOR 14] To appl 
© RMS SEL - OFF RUNAWAYS OK Srakess 
e PWR - OFF . 

e/MCC (ABL) 
@ RMS SEL - OFF 

15 To stop arm in 

emergency: 
(A8L) ‘ 
@ RMS PWR - OFF 
e SEL - OFF 16] All computer 

supported modes 

For other cases to and B/U available 
apply Brakes: 

SM 94 PORS 
CONTROL 

@ AUTO BRAKES 

CK - ITEM 27 EXEC 

17 | Alldrive 
modes remain 

PDRS/13.2/001 02/08/89 13-32 MAL/ALL/GEN 6 
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PDRS 13.2b BRAKES - OFF, BUT BRAKES tb - ON 

G) RMS D&C IFM 
Kit available to 

° regain DIRECT 
13.4a]/ 5 ]~ mode and EE - MAN 

modes. Refer to 
13.4b] 5 RMS CONTINGENCY 

OPERATION/ 
13.4c 1] 5 INSTALLATION 

(IFM) and removal 
of RMS D&C IFM 
Sagan’ RMS IFM 
O&CKIT, SSR-4 BRAKES - OFF ‘ 

But Lyla] 
BRAKES tb-ON (ASR KES orr @) All ABE data 

. lost, except 
° ONE ~ SINGLE, temperatures 

. . SINGLE It-on? SAFINGtb- {YES 3 | age pwr G) Driving failed Nominal Config: bp? FLAG FUSE joint in B/U will 
(A8L) YES FAILED blow + 28V BDA 
RMS SEL - PORT NO fuse for all joints. 

PWR - PRI EVA may be reqd to 
Vv GQ) cradle arm 

4 | BRAKES tb 
FAILURE ‘ is | B/U Drive G) RMS limping 

mode remains. will not exist during 
@ BRAKES -ON B/U Release EE EE ops. Use EE MAN 
@ MODE - DIRECT mode remains release for single 
@ SINGLE joint ops 

z | (DIRECT) DR o/ MCC 
®@ Continue ‘+’ or’-‘ each 
without joint in turn 

BRAKES tb NO 8 | BRAKE 7 o> 
All joints drive ? SHORT 

YES 

@ 
La] rakes 10} DIRECT and 

FAILURE OR B/U drive modes 
BRAKES sw remain for five 

SHORT. BRAKES good Joints. 
FAILED ON ated joint 

cannot be driven 

@ MODE - not 

DIRECT 

y © 
11] DIRECT & B/U 

Drive modes 
remain 

PDRS/13.2/002 02/13/89 13-33 MAL/ALL/GEN 6 
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PDRS 13.2¢ SAFING - AUTO, BUT SAFING tb - bp 

  

      

  

  

  

      

  

  

  

  

    

  

  
  

      
  

      

  

  

  

  

  

  

    

  

  
  

  

    

    

      

      

  

  

  

      

  

      
  

    

        

G) DIRECT and EE 
MODE - MAN drive 

  
  

. modes may be 
. restored with. 

FING - AUT ul NTINGENCY 
SAFI gfe ou (A8U) OPERATION/ 
SAFING tb - bp @ BRAKES -ON INSTALLATION(IFM) 

© SAFING and REMOVAL OF 
- RMS FM D&C KIT 

CANCEL (mom) 

AILRMS CW | SAFING tb - gray eS | 2.) SAFING sw ~ DIRECT and () SAFING circuit 
while holding 28V CONTACT BACKUP drive still operational 
sw? FAILED OPEN modes remain. EE 

MASTER OK 
ALARM - Off YNO 

La | 
M SM 94 PDORS | NocrTs Msgs H ZONTROL 

No SM = VO ON - ITEMS NO 
ALERT te Lp 13.2e[ 4 | 

Yves 

Nominal Config: (ABU) 

{A8L) @ BRAKES - OFF 
RMS OR ont @ MODE - SINGLE, 

ENTER 

SINGLE It-on? —|YESI 6 | 
© If captured to 

NO constrained 
‘ payload or if 

captured 
LJ sar ING sw payload near 

structure, 

“MCC 

y 
y 

(A8U) | 9 | 
@ BRAKES -ON (ABU) 

® JOINT -any 
DIRECT and B/U @ SINGLE(DIRECT) 
drive modes DR-‘'+’or'-’ Q) 
remain —— 

Doesjointdrive [YEN 10] SAFING tb 
properly ? ma 

yro y 

12 | 

(A8U) 
(A8U) @ BRAKES -ON 

@ BRAKES -ON 
@ MODE - DIRECT 

@ JOINT - any 
@ SINGLE 

(DIRECT) DR - 
‘hor 

: NOP 13] LOSS OF 28V 
Doesjointdrive [—P] PWRFILTERIN 
properly ? D&C PNL 

Yes 

y © 
14] BACKUP 

drive mode 
remains. EE 

BACKUP RELEASE 
remains 

@/MCC for use of 
RMS IFM D&C 
KIT 

PDRS/13.2/003 02/17/89 13-34 MAL/ALUGEN 6 
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PDRS 

[r] 

  

13.2c (Cont) 

© 
  

y 

1S | Is payload 
captured ?   

YESH 16 | HARDWIRED   

    
NO 

    
18 | 

SAFING sw OR 
CKT FAILURE     

VW | DIRECT and 
BACKUP drive 

modes remain 
  

  y   

Lig | 

  

          

  

  

  
    

        

      

  

      

  

G) DIRECT and EE 
MODE - MAN drive 
modes may be 
restored with 
CONTINGENCY 
OPERATION/ 
INSTALLATION(IFM) 
and REMOVAL OF 
RMS tFM D&C KIT 

  

(A8U) 
@ EE MODE - e/ MCC for 
MAN possible EE test 

© EEMAN or |FM 
CONTR - RIGID 
(2 sec max) 

@ EE MODE - OFF 

EXTEND tb-bp? |Y§S420] sarincsw ft g| 21] orecT and 
FAILURE BACKUP drive 

NO modes remain. EE 
OK 

[22 } K1 RELAY © EE MODE - 
FAILURE MAN 

© EE MAN 
CONTR - DERIG 
until EXTEND 

‘ tb - gray (3 sec 

| 23 | EE RIGID and max) 
DERIGID lost. @ EE MODE - OFF 
DIRECT and 

BACKUP drive 
modes remain 

e@/ MCC for use of 
RMS iFM D&C 
Kit 

PDRS/13.2/003a =—--02/13/89 13-34a MAL/ALL/GEN 6 
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PORS 13.2e SM 941/O OFF, AND ALL RMS C/W LTS OFF 

SM 94 VO OFF 7] [1] Try to G) puat taitures ITEM6 reestablish VO . result in loss of 

(A8U) MCIU safing 

@/ BRAKES -ON @ 

All RMS C/V Full capability 
Its ise SM 94 PDRS may be restored 

MSTR ALARM - CONTROL following IFM 

off © VOON-ITEMS 
EXEC G) Primary pwr 

may be restored 
voon-iTemS — [YESH 2 | TRANSIENT 3 | sarinc,cw | following iFM. 

No SM | "2 DATA DROPOUT GPC DATALT, and | [Panel edge lighting 
Msgs AND CW GPC MASTER ALARM will not be Ground 

13.2a NO DATA WARNING not available for aaa detect wee 
13.2 fa | FAILURE further I/O failure 

. | dropouts 

Nominal Config: 4 | Pwr cycle o/McC 
{A8L) MCIU 
RMS PWR - PRI 

CMS CW (CRT) 
Its (all) - off © Record WR 
MA- off Range 
SAFING tb - gra 
CRT grey (A8L) 

SM 941/0 ON - @ RMS SEL - OFF 
ITEM 5 °*’ e PWR - OFF 

RO) airy ° PWR - PRI 

BUS A-ON (expect MA) 

@ /OON-ITEMS 

EXEC ‘*’ 

voon-items [YESH | TRANSIENT | sis | For arm ops 
"9 —Piiviciu Pwr (A8L) 

FAILURE @ RMS SEL - PORT 
NO 

(A8U) 

Fa Is arm YES @ SAFING - 

captured to Tee en et 
payload ? (tb-gray) 

NO (CRT) 

@//WR Range 

@ Continue 
(AB) normal ops 

© RMS SEL - PORT 

(A8U) 
@ MODE - DIRECT 
@ JOINT - any 
@ SINGLE 
(DIRECT) DR Sor" @) 

Is joint response YS 10 } MCIU PWR 11J DIRECT and 

normal ? FAILURE BACKUP drive 
modes remain. EE 

NO MODE - MAN 
G) remains. Digital 

5 data unavailable 

12 | RMS 13 } BACKUP 
PRIMARY PWR [Idrive mode e/ MCC for RMS - 
FAILURE (014 & remains. B/U PL MCIU CHANGE- 
A8 PWR sw) RELEASE remains OUT (1FM) 

@/ MCC for RMS 
CONTINGENCY 
POWERUP (IFM) 

for pwr switch 
failure 

13-35 MAL/ALUGEN 3 PORS/ 3.2005 10/25/88 
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PDRS 

  

      

  

      

  
  

  

  

13.2f SELECTED MODE ANNUN - OFF 

  

    

    

    

      

  
  

        

  

        

  

  

  

  

  

      

  

  

  

        

  

          
  

        

        
  

  
  

    

        
  

1 . 2) @ if mode switch 
Selected {| | 1] Anyother eS | 2} tsmode light |NO will not turn, only 
Mode Lt mode It on ? ON of higher backup available 
Off priority than 

NO selected mode ? G) 
Mode sw 

i ‘ iority: 
Nominal Config: YES oy 
(MA73C:F) ' ONY ORB 

cb AC) RMS Vv 2 SINGLE 
PRI DA -cl 3 MAN EE 
(For modes other 4 MAN ORB 
than Direct) (A8U) LD 
(A8U) © Select made 5 MAN PL 
MODE It - ON with higher 6 OPR CMD 
BRAKES - OFF riority than 7 AUTO! BRAKES tb - OFF rode te 8 AUTO2 
SAFING - AUTO moge it- on 9 AUTO 3 

SW eRAY’ isBlock La} itstit’ [YES a | move sw 10 AUTO 4 
(For Direct mode) on? 10V WIPER STUCK 

(ABU) IN A SINGLE 
BRAKES - ON NO POSITION G) Read Joint 
BRAKES tb- ON Angles or mode 
MODE - DIRECT x indication usin 

: GMEM READ, (REF 
's_} MODE SW 1 DATA, FS) 
10V CONTACT 6] Drive mode 

rot fepeasic™ | | Onsen 
. - indication using 

Direct and B/U GMEM READ (REF 
Drive modes DATA, FS) 

x J remain 

7 | Drive mode 

ofan in block 
and higher 

v priority modes 
remain. Direct 

and B/U drive 
(A8U) modes remain 
@ PARAM SEL - 

TEST (30 sec G) 
max) 

9 | RMSPWRSW | stiol 
. CONTACT OR ® Continue w/o 

All lights - off LIGHTING lighting and 
CONTROL UNIT digitals 
FAILURE 

Selected mode @) 

It- off 11] MODELTOR i2| 
MODULE GROUP ® Continue w/o 
FAILURE mode It 

Other 

13] Selected YES 1a) 
mode one of @ MODE - (Any 
either AUTO or other AUTO), 
OPR CMD ? ENTER 

YESH as} MODE NO MODE It- on? > SWITCH 

NO CONTACT OPEN 
ON ORIGINALLY 

\ SELECTED MODE 
7 

y 

16] 
@ Continue in 
modes other 

than failed 
mode 

POR! 3.2/006 10/18/88 13-36 MAU/ALUGEN 3 
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PDRS 

  

@ MODE - ORB 
UNL, ENTER 

13 .2f (Cont) 

  

  ORB UNL It- on ?     

  

   

  

    

  

  

  

          

  
  

      

  

  

   

19] 

      

  

      

  

      

  

    
  

  

  

        

  

  

  

      

      

G) Lt may not 
work in Direct 

  
  

PDRS/13.2/007 10/18/88 
f 

PROCEED SW @ Use modes 
NO FAILURE other than 

_ AUTO or OPR 
CMD 

@ 
i 20 | MoDE sw | star] Direct and 
OR ENTER pb B/U drive modes 
FAILURE remain 

| 13 

y 

221 Selected YES 
mode one of man @ MODE - {any 
aug or test ? other manual), 

ENTER 
NO 

Mode It-on ? YESE 24 | MODE sw 

5 ” | CONTACT OPEN @ Continue in 
30 NO ON ORIGINALLY modes other 

SELECTED MODE than failed one 

y 

@ MODE - SINGLE, 
ENTER 

SINGLE It-on?  |{*SS.27 HAND 
CONTROLLER 

NO FAILURE. MAN 
AUGMENTED 

AND TEST MODES 
LOST 

28 | MODE SW 

OR ENTER pb 
FAILURE 

29 | Direct and 

B/U drive modes 
remain 

13-37 MAL/ALL/GEN 3 

  

 



  
PDRS 13.2f (Cont) 

. ° , G) Lt may not 
work in Direct 

G) Some display 
  

      

  

  

  

  

  

  

        

        

  

    
        
  

    
  

data may be 
30 | Selected NO ai} if single corrupt. Other 
Mode - SINGLE ? mode unavail- failures may be 

able, /MCC manifeste 
YES 

ENTER can be regained 
YES 32 | BRAKE sw with RMS D&C iFM 

SINGLE It - on ? TOV POLE KIT 

[xe FAILURE OR 
MODE sw OPEN 

CONTACT FOR 

33 | MODE sw DIRECT MODE. 
10V WIPER OPEN ALL MODES 
CONTACT. AVAILABLE BUT 

COMPUTER DIRECT DRIVE 
SUPPORTED LIGHT WILL NOT 
MODES LOST. ILLUMINATE 

DIRECT DRIVE 
Vv LIGHT WILL NOT 

34 | ILLUMINATE 

@ MODE - ORB 

UNL, ENTER G) 

ORBUNLIt-on? {NOI35 | move swoOR [_9J 36] Direct and 
ENTER pb B/U drive modes 

YES FAILURE remain 

Vv 

WARNING 
          

  

Placing mode 
switch in Direct 
may cause joint 
motion for 
selected joint. 
Select joint that 
best protects 
against collision. 
If motion occurs 
be ready to take 
mode switch out 
of DIRECT 
  

    
37 

@ BRAKES - ON 
@ MODE - DIRECT 

  

  

  

   

              

     

  

isjoint moving? | NQE38 } SINGLE/ 
DIRECT DR sw 10V 

YES CONTACT OR 
D&C DATA 

\ DECODING OR 
39 | MODE sw OPEN 

® MODE - not CONTACT FOR 
DIRECT SINGLE MODE. 

SINGLE DRIVE 
MODE LOST 

  

  
      
  

    

    

  
    q 

| 49.| SINGLE/ 
DIRECT DR sw 
FAILURE. SINGLE 
AND DIRECT 
DRIVE MODES 
LOST   

924     
  

PDRS/13.2/008 10/18/88 13-38 MAUALLGEN 3 
f 

  

 



925 

  

  

  
  

  
  

Nominal Config: 

  

      

    

  

      

NO 

    

      

  

POWERUP, 
steps 1-7 (PDRS 

  

    

PDRS 13.2g SHLDR BRACE REL tb- bp AFTER CMD 

SHLDR BRACE taf 
REL tb-bp rl . 
After.Cmd © PARAM sel - 

TEST 

nt lighti YES| 2 
ror? ung PST an RMS 

  

      

  
    

      

      

      
    

        

  

G ) Potential 
IFM/EVA capability 
to release SHLDR 
BRACE 

G) For switch 
failure, IFM capa- 
bility exists to 
release shidr brace 

  
  

(MA73C:F) OPS) 
cb AC} RMS G) 

aa" 3 | ORBITERACI (A8U) 

RMS PWR - PRI A FAILURE. : MODE ° DIRECT 
SEL-PORT SHLDR BRACE * 

cau; WILL NOT @ JOINT -SP 

SHLDR BRACE REL RELEASE @ SINGLE tb - gray (DIRECT) DR - 
(CRT) ‘+ for2sec 

SM 94 PDRS Joint move ? 4_|SHLOR 
CONTROL NO BRACE REL tbOR 

. MICROSW 
VO ON - ITEM 5(*) FAILURE 

v (2) v 

5_}| ACTUATOR 6 | 
FAILURE OR @ Continue 

SHLOR BRACE REL normal ops 
sw FAILED TO 
OFF. SHLDR 
BRACE WILL NOT 
RELEASE 

Vv 

17 
| e/ MCC 

PDRS/13.2:009 10/13/88 13-39 MAL/ALL/GEN 3 
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926 

  

PDRS 

  

If EE Failed to 
Capture and/ 
or Rigidize 

in AUTO   

  

  

    

Nominal Config: 

EE MODE - AUTO 
SAFING - AUTO 

  

ptt which 
condition: . 
  

PL constrained 1 
  all

 

PL unconstrained 
  

EE checkout 
  

5     

e/ CCTV view 

13.3a EE FAILS TO CAPTURE/RIGIDIZE IN AUTO 

  

EE SNARES fully 3 } CLOSE tbh OR 

d
a
 on
 

wr
       

  

    

    

      

    

  

  

        

      

    

  

  

  

        

    

  

            

  

  Q) 
B | EE CAP/REL 
and direct mode 
lost 

  

  

@/ MCC for 
possible IFM         

closed ? MSW FAILURE @ Continue ops 
for tb failure 

NO 

‘ y ©) 
6 | LOSS OF 

@ EE MODE - AUTO CAPTURE 
MAN FOR MSW FAli- 

@ EE CAPTURE - URE. Y/MCC 
depress (3 sec 

max) 

@ EE MODE - OFF Q) 

EE CLOSE YESE 7 | MCIU AUTO a 3 | GE Manual 
tb- gray? CIRCUIT, MODE mode remains. 

sw CONTACT, Auto Release may 
NO AUTO CAPTURE remain 

CONTACT 
FAILURE @ EE MODE - 

AUTO 
@ EE RELEASE - 

depress (MOM) 

@ after 3 sec, EE 
MODE - OFF 

© If CLOSE tb - 
Vv gray, EE MODE - 

MAN then 

= TOWNT we cereceaSe © BRAKES -ON OPEN tb 
-gray 

© MODE - DIRECT (3 sec max) then 
© SINGLE EE MODE - OFF 

(DIRECT) DR - 
“ 

Joint drive YESH 10] MODE sw, K2 @ 
properly ? CONTACT RHC at EE not 

CAPTURE sw, operational 
NO EEEU, SNARE DR, 

MTR, COMM @/MCC for 
. SCANNER, OR possible IFM 

112] K2 RELAY MECH FAILURE 
FAILURE 

@ MCC can see 
microsw status 

@)timping will 
not occur in EE 
Manual for Auto 
Capture contact 
failure 

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 

REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS 
SSR-4, RMS IFM D&C 
KIT 

      

PDRS/13.3/100 01/10/89 13-40 MAL/ALUGEN 5 

ooo™ 

 



927 

  

PDRS 

CI 
  

13.3a (Cont) 

  

. y 

14 | Manual 15} CAPIRIG 

  

@ EE CAPTURE 

sw - depress (if 

      

capture > status 

(A8U) RIGID tb - gray; L_»| 19 | 
@ BRAKES - OFF CAPTURE 
@ MODE - END tb - gray; PL 

EFF,ENTER appears captured, 
@ EE MODE - rigid visually 
MAN 

@ 
  

CAPTURE tb - bp; 

y 16 | CAPTURE   

  
  

SIGNAL CONDI- 

    

  

  

        

  

  

  

17 | Loss of Auto 
r 

Capture. Auto 

          
    

    

  

        

    

  
  

  

        

    
  

  

  
    

      

  
  

      

      

  

    

  

reqd) (until RIGID tb - gray TIONER FAILED release remains. 
close tb-gray, 3 Uncommanded 

sec max) L_»f 27 | Release C/W Lost 
e@ EE MAN CAPTURE tb - 

CONTR - RIGID gray; DERIGID tb - e/MCC 

until RIGID tb- gray; RIGID tb - bp CAUTION 
gray ( sec b DERIGID tb - bp |p PL is at least partially 

bp else 20 sec RIGID tb - bp rigidized. Do not 29 
max) derigidize. May be 29 | 

. CLOSE tb - bp unable to rerigidize 
aE irrern il CAPTURE tb - bp 

pl is} open [a7 | 
tb-gray? 

NO 
| 15> 52 | 

q Vv 

19 | CLosE NOT 20 | cLose msw 21 
tb - gray ? FAILED @ EE MODE - 

MAN 
YES @ EE RELEASE 

sw - depress, 
‘ until OPEN tb - 

gray (3 sec max) 
22 j EE AUTO 23 | Loss of Auto 
LOGIC CKT, EE Capture. Auto OPENtb-gray? [YESH 24] eeeu 
AUTO CAPTURE Release remains NO ~ | FAILURE 
CONTACT OR 
MODE sw CON- 

TACT FAILURE 46 | ¥ 

25 | Loss of 

’ Capture 

26 | °/MCC 
@ EE Auto 

Capture lost. EE 

Auto Release 
may remain. EE 

Man mode 
remains. When 

release reqd, 
perform in 

MAN. After PL 
release, /MCC 
for auto release 
check       

      

  

G) Arm will move 
at unloaded rates. 
GMEM available to 
enable loaded rates 

  

PORS/13.3/101 12/02/88 13-41 MAL/ALUGEN 5 
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PDRS 13.3a (Cont) 

Ts] 

    

  
  

    
  

  
  

  
  @ 

  

q 

31 | EE rigid/ 
derigid lost. 

Direct and B/U 
modes remain       

  

        

  

        

  

rOO® 

q Vv 
27_| SAFING YESH 28 | K1 RELAY 29 | SAFING yes 30] K1 RELAY 
tb- bp? FAILURE tb - bp? FAILURE 

NO NO 

  @   

Loss of rigidize/ 
derigidize. PL not 
fully rigid. Direct 

        

  

              
  

  

  

  

      

      
  

  

  
  

  

  
    

      

          

          

FAILURE 
      

    
        

      
  @ 

  

44 | EE rigidize/ 
derigidize lost 
  

      

'33.| MANUAL 34] RIGID MSW and B/U modes 
RELEASE @ RELin MAN OR tb, K1 remain 

#/MCC for CONTACT, MTR 
@ EE MODE - possible FM COMM SCANNER, e/MCC for 
MAN EEEUOR possible FM 

© EE RELEASE MECHANICAL 
sw - depress YES FAILURE. LOSS OF 
(3 sec max) END EFFECTOR 

© EE MODE - OFF OR LOSS OF 
UNCOMMANDED 35] 

OPEN tb - gray ? DERIGIDIZE CW Pre MCC for 
FOR RIGID MSW possible FM 

NO FAILURE 

@ 
136) exTeNDtb- INOQB37| mopesw, p38 | EE Rigidize 
bp? " PEEEU, RIGIDIZE lost 

YE DRIVE, OR K1 
5 CONTACT FALURE e/MCC for 

possible 1FM 
q y 

39| mTR,comm 4 
SCAN, MODE sw, e et E MODE - 
£EEUOR 
MECHANICAL © €E MAN 
FAILURE CONTR- DERIGID, until 

EXTEND tb - 
gray (15 sec 

G) max) 
@ EE MODE - OFF 

41 EE ue E EXTEND tb-gray? [NO9 42} MODE sw, K1 
CONTACT, OR 

© Release in BAJ YES RIGIDIZE DRIVE 
e/MCC for FAILURE 

possible IFM 

43 | EEEU 

  

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS 
SSR-4, RMS FM D&C 
KIT 

G) Arm will move 
at unloaded rates. 
GMEM availabie to 
enable loaded rates 

G) Status for 
failed tb can be 
displayed on SMO 
using GMEM READ 
(REF DATA, FS) 

  

ey MCC for 

a5 | J EE Rigidize possible IFM 
drive lost 

@/MCC 

PDRS/13.3/102 10/28/88 13-42 MAL/ALL/GEN 3 
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PDRS 13.3a (Cont) 

  

46 | su PL 
  

  

  

    

> 47 | Direct Drive 

    

  

  

@ B/U PLREL-ON 

@ After 5 sec, 8/U 
PL REL - OFF 

(A8L) 
@ RMS SEL -OFF 

e PWR - PRI 
@ RMS SEL - PORT 

  

  

  

release @ JOINT - WR 
© BRAKES -ON 
@ MODE - DIRECT 

SM 94 PORS @ SINGLE 
CONTROL (DIRECT) -‘+' 

© Record WR Joint drive EST ag | EE MODE sw, 
R properly ? EEEU, MTR, RHC 

CAP sw, SNARE 
(ABL) SEL -OFF pro DRIVE, COMM 

: SCANNER or K2 
° PWR - B/U 49 | K2 RELAY CONTACT 
aay SEL - PORT FAILURE FAILURE 
  

Lo 
  

50 | EE CAP/REL 
and direct drive | 

mode lost 
  

  

(CRT) 
@ VOON -ITEMS 

EXEC 

e/ MCC for 
possible iFM       

  

(A8U) 
@ SAFING - 
CANCEL 
  

(CRT) 
If WR R different 
@ ITEM 26 + 

(recorded   value) EXEC 

1 @ 
  

isi] EE not 

operational 
    e/ MCC for 

possible IFM     

@)
 

  

Msn SS hhh Sn AAAS SAAS 
  

L
L
L
h
 

MAN RIGID     

  
¥MCC 

MAN RELEASE 

/MCC   

MAN CAPTURE, if reqd 

If RIGID tb - gray, go to ho } 
If PL SAFE (no relative motion) 
DAP: Free Drift 

RELEASE IN B/U, if reqd 
MNVR RMS/ORB away from PL 

L
L
i
L
h
t
i
t
h
t
t
t
i
d
i
t
t
i
l
d
l
i
k
d
d
l
h
d
l
d
a
 

      hhh dh h
h
h
 
d
h
 h
h
h
 
h
h
 h
h
h
d
d
d
d
 

de
d 

nh hhh hh SS SS SSS     

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(1FM) and RMS 
SSR-4, RMS IFM 0&C 
KIT 

G) Should have 
been performed 
before entering 
MAL procedure. 
Treat block as 
supermal 
verification 

  
  

t 
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PDRS 

  

EE Fails To 
Derigidize or 
Release in 
AUTO       

Nominal Config: 

(A8U) 
EE MODE - AUTO 
SAFING - AUTO 

IN AUTO 
13.3b EE FAILS TO RELEASE/DERIGIDIZE 

  

= >| 1 | EE checkout? YES 2] 
    

NO 

  

@ EE MODE - OFF 
  

| 
  

3 | which 
condition exists 
  

RIGID tb - gray 2 

  

RIGID tb - bp and 
DERIGID tbh - bp 
  

DERIGID tb - gray 
and OPEN tb- bp 
  

OPEN tb- gray 
and EXTEND tb- 

bp   ao
e 

    

  

Lhhbhhhbhkikhdhititikdhithitihidhhhthhhhhdhed./ 
  

if no recapture planned 
REL in MAN 
  

CAUTION 

    Do not derigidize 
  

If OPEN tb - gray, mnv 
from PL, go roa 

B/U release, go to 
AN RIGIDIZE 

8/U release, go to 
DAP: Free Drift 

EE MODE - OFF, go to 

S
n
:
 
h
h
h
 

hn
 
hh

: 
Shh

: S
h
h
 
M
S
M
 
M
S
H
 

‘SS
     

r RMS away 

If GO for B/U oie bal 

If RIGID tb - gray, go to [42] 
If PL not safe (Rel motion) 

M
n
 

h
h
h
 G
M
 

    

LULLLLLLULAL MMA LMA ALLA ALLL LLL SS     

r @ 
  

      

  

    
    

SCANNER, K1 
CONTACT, MODE 
sw, OR MECHANI- 
CAL FAILURE. 
LOSS OF EE 
RIGIDIZE/ 
DERIGHDIZE. 
CAPTURE/ 
RELEASE MAY BE 
LOST 

y 

10 Remain free 
drift 

e/ MCC for 
possible IFM 

  

    

          
  

fs 

| SAFING YES 6 | K1 RELAY | 7_| Direct and 
tb-bp ? FAILURE. LOSS OF B/U drive modes 

EE RIGIDIZE/ remain, Remain 

NO DERIGIDIZE free drift 

v @) e/ MCC for 
3 | MTR, COMM Possible IFM       

  

19 F veriain tb - 
gray?       

NO YES 

De} oy] 
        

G) Should have 
been performed as 
a real-time response 
prior to entering 
MAL procedure. 
Treat block as 
supermal 
verification 

@) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(1FM) and RMS SSR- 
4, RMS IFM D&C KIT 

  

PORS/ 3.3/104 10/28/88 13-44 MAL/ALUGEN 3 
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PDRS 13.3b (Cont) 

  

11 

          

      
  

        

  

      

@ EE MODE - 
AUTO 

@ EE CAPTURE 
sw - depress 

(mom) 
@ Wait 3 sec 
@ EE MODE - OFF 

CLOSE tb-gray? {YES 12] AUTO RELsw | tia] Auto capture 
CONTACT OR remains 

NO MCIU AUTO 
LOGIC CKT 
FAILURE. AUTO 
RELEASE LOST 

114 | MODE sw | tis] Manual 
CONTACT, OR mode remains 

MCIU AUTO 
LOGIC CKT 
FAILURE. AUTO 
MODE LOST 
  

® 
  

16} SAFING 
tb-bp? 

YESH 17 | K1 RELAY 
  

  

  

m 
FAILURE. LOSS OF       

  

  

  

    

      

    
      

    

RIGIDIZE/ 
{ne DERIGIDIZE 

19] 
© EE MODE - 
MAN 

© EE MAN 
CONTR - 
DERIGID 
(until DERIGID 
tb-gray, 5 sec 
max) 

@ EE MODE - OFF 

DERIGID NO[>0 | 

tb - gray ? "| @ EE MODE - MAN 
© EE MAN 

YES CONTR - RIGID 
vy. (until RIGID tb - 

21] MODE sw oy 10 sec 

CONTACT, MCIU max 

AUTO LOGIC CKT @ EE MODE - OFF 

OR AUTO ~ 

RELEASE sw RIGID tb - gray ? 
CONTACT NO 

FAILURE. EE 
AUTO RELEASE 
LOST 123. | MODE sw, K1 

CONTACT, MTR, 

              

    

|» 18 | Direct and 

B/U drives remain 
  

e/ MCC for 
possible IFM       

  

veg 22] 
@ EE MODE - MAN 

@ FEEMAN 
CONTR - 
DERIG!ID (2 sec) 

@ EE MODE - OFF 
      

    

      

    
  

  
  

  

      

    

@) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C iFM KIT 
(IFM) and RMS 
SSR-4, RMS IFM D&C 
KIT 

      

COMM SCANNER, RIGID tb - bp ? E£EU,K1 
OR MECHANICAL CONTACT MODE 
FAILURE. LOSS OF YES sw CONTACT 

25 | 4 Manual RIGIDIZE/ ‘ FAILURE. EE NOT 
. DERIGIDIZE Auto capture may |26 | DERIGID OPERATIONAL 

remain MICROSW FAIL- 
(2) Ture. ce auto Q) 

, RELEASE LOST A 

e@/ MCC for @/ MCC for 

possible FM v possible IFM 

29 } Auto capture 
remains 

. PDRS/13.3/105 10/28/88 13-45 MAUALUGEN 3: 
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PDRS/13.3/106 
¢ 

  

PDRS 13.3b (Cont) 

A (2) RMS D&C iFM 
' KIT available to 

recover loss of K1, 
. K2 relay, EE MODE 

sw, RHC capture/ 
elease sw, EE MAN 

NTR sw. Refer to 
© EE MODE - RMS CONTINGENCY 
MAN OPERATION/ 

@ EEMAN INSTALLATION AND 
CONTR - REMOVAL OF THE 
DERIGID (until RMS D&C IFM KIT 
EXTEND tb - (IFM) and RMS SSR- 
gray, 20sec 4, RMS IFM D&C KIT 

max) 
@ EE MODE - OFF Q) 

EXTEND INOE31] movesw, J»! 
tb-gray? MTR, OR COMM e/MCC for 

SCANNER possible IFM 

YES FAILURE. EE NOT 

x OPERATIONAL 

@ EE MODE - 

MAN 
@ EE CAPTURE 

sw - depress 

(until CLOSE tb - 

gray, 3 sec max) 
@ EE MODE - OFF 

NO 34 | 

CLOSE tb- gray? [PTs joint seL-wr 
YES @ BRAKES -ON 

1 @ MODE - DIRECT | 38 | 
@ SINGLE 

35 j EEEU (DIRECT) DR - 
FAILURE. EE ard 

AUTO/MAN 
RELEASE LOST Joint drive NO | a6] K2 RELAY 37 | Reconfig EE 

properly ? : SM 94 PDRS CAPTURE/ CONTROL 
YES RELEASE LOST 

AND DIRECT @ Record WR 

‘ q ORIVE MODE R 

LOST 
33 | Auto and 39 } K2 (A8L) 
Manual capture CONTACT, @ RMS SEL - OFF 
remains. B/U MECHANICAL , e PWR - B/U 

release remains OR MODE sw ‘ @) e SEL - PORT 
CONTACT a0 | (Agu) 

FAILURE. EE 

\ CAPTURE/ @/ MCC for @ B/U PLREL-ON 
37 RELEASE LOST possible IFM ° Wait 5 sec ort 

e - 

(ABL) 
Vv Q) @ RMS SEL - OFF 

e PWR - PRI 

Lat} ° SEL - PORT 
e/ MCC for 

possible IFM SM 94 PDRS 

CONTROL 

@ VOON-ITEMS 
EXEC (*) 

(A8U) 
@ SAFING - 

CANCEL 

If WR R different 

SM 94 PORS 
CONTROL 

@ ITEM 26 + 

(recorded 

value) EXEC 

10/28/88 13-46 MAL/ALL/GEN 3 .
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PDRS 13.3b (Cont) 

* 

@ 
  

| a2 | SAFING 
tb-bp?   

  

ves 43] K1 RELAY 

  FAILURE. EE 
  

NO 

    
CAUTION    

   

    

     

      

PL may be 
derigidized in 
following step. 
Rigidize will be 
available 

RIGIDIZE/ 
DERIGIDIZE LOST   

44 | Direct and 
  v 

    

    
Las] 
@ DAP: Free Drift 

@ £€E MODE - 
MAN 

@ EE MAN 

CONTR - 

DERIGID (until 

DERIGID tb - 

gray, 5 sec max) 

@ EE MODE - OFF 
    YESH a6 | MTR, COMM 

      

  
      

B/U drive modes 
remain 
  

e/ MCC for 
possible IFM       

@ 
  

a7 | 

      

  

  
  

    

    

  

    

  

  

      

    
  

              

@) RMS D&CiFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS SSR- 
4,RMS IFM D&C KIT 

  

RIGID tb - gray ? > > . 
ory SCANNER, EEEU, 8 /aace 2s reqd 
NO MECHANICAL, ev MCC for 

MODE sw, OR K1 possible IFM 

CONTACT FAIL- 
URE. EE NOT 
OPERATIONAL 

y 

48. | DERIGID NOH a9 | DeRIGID p| 50} auto capture 
tb - gray ? MICROSW remains 

FAILURE. EE 
YES AUTO RELEASE 

LOST 

5 y 

al 52 | 
e/MCC Te EE MODE- 

MAN 
@ EE MAN 
CONTR - RIGID 
(until RIGID tb - 
gray 5 sec max) 

@ EE MODE - OFF 
@ DAP: as read 

PORS/13.3/107 12.02.86 13-47 MAL/ALL/GEN 5 
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PDRS 

[2] 
  

13.3b (Cont) 

  

sa | 

        
  

    

    
  

  

57] 
  

  

  

  

  

    

        

  
          

      

  

    

      

          

  

    

      

    

  

  

  

        @E€E MODE - OFF 
EXTEND tb - gray, 15 sec max) 

@ EE MODE - 
MAN 

@ EE MAN 
CONTR - 71 | 98 
DERIGID (5 sec 
max) 

@ EE MODE - OFF 

DERIGID Ng Iss] SAFING ESI 56 | K1 CON- 
tb - gray ? tb - gray? " # TACT, MODE sw, 

EEEU, MTR, 
YES NO COMM SCANNER, 

OR MECHANICAL 
FAILURE. EE NOT 
OPERATIONAL 

% 

isa] K1 RELAY 9159] Direct and 
FAILURE. EE " | B/U drive modes 
RIGIDIZE/ remain 

DERIGIDIZE LOST 
e/ MCC for 

e EE MODE- possible FM 

MAN 
@ EE RELEASE sw - 

depress (until 

OPEN tb-gray, 
3 sec max) Q) 

@ EE MODE - OFF 

NO {61 | Ee CAPTURE/ - > >. >. 

OPEN tb-gray? [PI RELEASE sw FAIL- e/MCC for 
YES URE. LOSS OF possible iFM 

CAPTURE/ 
q RELEASE 

63] 
@ £E MODE - 
AUTO 

@ EE CAPTURE 
sw - depress 

(mom) 
@ Wait 3 sec 

@ EE MODE - OFF G) 

CLOSE tb-gray? [NQI 64] auto p| 65) ce Manual 
CAPTURE/RE- mode remains 

YES LEASE CONTACT, 
MCIU AUTO 
LOGIC CKT, OR 
MODE sw 

FAILURE 

v 

66 | EE AUTO ~ 671 Auto Capture remains 

RELEASE " | @ EE MODE - MAN 
CONTACT @ EE RELEASE sw - depress (until 
FAILURE. EE OPEN tb - gray 3 sec max) 
oor RELEASE @ EE MAN CONTR - DERIGIO (until 

    

Vv 

  
e/ MCC for 

possible IFM     

@) RMS D&C iFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 

REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS 
SSR-4, RMS FM D&C 

KIT 

G) Limping will 
not occur in EE 
Manual for Auto 
Capture Contact 
Failure 

  
  

PORS/13.3/108 10/28/88 ° 13-48 MAU/ALUGEN 3 
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PDRS 13.3b (Cont) 

@) RMS D&C iFM 
. KIT available to 

- recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 

@ EE MODE - OPERATION/ 
MAN INSTALLATION AND 

REMOVAL OF THE 

° CONTR. RMS D&C IFM KIT 
(IFM) and RMS 

DERIGID (5 sec SSR-4, RMS [FM D&C 
max) KIT 

e/ CCTV view for 
carriage 
movement 

@ EE MODE - OFF 

DERIGID YES69] mopesw — |_g 170} auto 
tb - gray ? CONTACT, OR Capture may 

MCI AUTO remain 

NO LOGIC CKT FAIL- 
URE. EE AUTO 

RELEASE LOST 

71] Did carriage |¥EM 72] veRIGID {23} auto 
move during MICROSW Capture remains 
DERIGID cmd ? FAILURE. EE 

AUTO RELEASE 

NO LOST 

74 | 

@/ CCTV view 

EE Snares fully YESI 75 | OPEN »}.76 Auto 
open? MICROSW " | Capture remains 

FAILURE. EE 

NO AUTO RELEASE 
LOST 

81 

@ EE MODE - 

MAN ¥ Q) 
@ EE RELEASE 

sw - depress 78 | K2 RELAY 794 
(3 sec max) FAILURE. @/ MCC for 

@ £E MODE - OFF CAP/REL AND possible IFM 
DIRECT DRIVE 

OPENtb-gray? {YES{ go | MODE LOST 
© | @ EE MODE - 

NO AUTO 
@ EE CAPTURE 

sw - depress 

1 (mom) 
@ JOINT SEL-WR @ EE MODE - OFF 

@ BRAKES -ON 
@ MODE. DIRECT CLOSE tb-gray? |NO a2 | MODE sw 82) Manual 
e SINGLE mode remains 

(DIRECT) OR- = LOGIccKT. + 

FAILURE 

Joint Drive 

properly? 4] Mciu AUTO 85} Aut uto 
YES NO LOGIC CKT FAIL- > Capture remains 

q q URE. EE AUTO 
{ 86 | 78 | RELEASE LOST 

, PDRS/13.3/109 10/28/88 13-49 MAUVALUGEN 3 
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PORS/13.3/110 
i 

PDRS 13.3b (Cont) 

[=] [ss] 
. . @) RMS D&C IFM 

" KIT available to 
recover loss of K1, 

96 | ery Release _| 87 | op K2 relay, EE MODE 
@ €E MODE - sw, RHC capture/ 

eM Rreors AUTO release sw, EE MAN 
@ EE CAPTURE CONTR sw. Refer to 

® Record WR sw - depress OER NoW nN 

R (mom) INSTALLATION AND 
®@ Wait 3 sec 

REMOVAL OF THE 
ae SEL -OFF @ EE MODE - OFF RMS D&C IFM KIT 
e “ 

°  -PWR-BU CLOSE tb-gray? |“&9f.sa) eceuU FAIL. a9 | Auto/Man CE RIS IFA pac 
e SEL - PORT URE. EE AUTO/ Cap/Rigid/Derigid KIT 

NO MAN RELEASE remain. B/U 

(A8U) LOST release remains G) MCC can see 

e B/U PL REL-ON microsw status 
@ Wait 5 sec ‘ 
@ B/U PL REL - OFF 

Too} cE MODE sw, fal 91] 
(A8L) MTR, COMM "| e/MCC for 
@ RMS SEL - OFF SCANNER, K2 possible IFM 
e PWR - PRI CONTACT, OR - 
© —-SEL- PORT MECHANICAL 92 | Recontig 

FAILURE. EE NOT END EFFECTOR 

(CRT) OPERATIONAL 
@ VOON-ITEMS SM 94 PORS 

EXEC (*) CONTROL 

{A8U) @ Record WR 
@ SAFING - R 

CANCEL 
(A8L) 

(CRT) @ RMS SEL - OFF 
e@lfWRR e PWR - 8/U 

different, ITEM e SEL - PORT 
26 + (recorded (Agu) 
value) EXEC 

NO © B/U PLREL-ON 
OPEN tb - gray 93 | SNARE DRIVE p124 © Wait § sec 

MECHANICAL e/MCC © B/U PL REL - OFF 
YES FAILURE. EE NOT 

OPERATIONAL (ASL). SEL-OFF 
@RM L- 

87 e PWR - PRI 
e SEL - PORT 

[ 3 (CRT) 
@ /O ON - ITEMS 

EXEC (*) 
y 

(A8U) 
@ SAFI - 

e/CCTV view G) ANCL. 

ox coded? tally > MICROSW OR b > a7 nue ops (CRT) extended ? t @ifWRR 
FAILURE. EE for tb failure different, ITEM 

NO AUTO RELEASE 26 + (recorded 
‘ LOST FOR value) EXEC 

MICROSW 
FAILURE 

@ EE MODE - 

MAN 

@ EE MAN CONTR- 

DERIGID (until 

EXTEND tb - gray 
15 sec max) 

0/CCTV view for 99 | MODE sw |_| 100 Auto 

carriage CONTACT OR Capture may 
movement MCIU AUTO remain 

YE 
FAILURE. EE 

EXTEND tb - gray ? AUTO RELEASE 

NO LOST 

Y 

55 
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PDRS 

  

EE Fails To 
Capture — 

(CLOSE tb-bp)       

Nominal Config: 
EE MODE - MAN 

13.3c EE FAILS TO CAPTURE IN EE 
MODE - MAN (EE C/O ONLY) 

  

pet 
(A8U) 
@ EE MODE - OFF 
@ BRAKES-ON 

© 

  

EE snares fully 
closed (visually) ?   YE CLOSE tb 

OR MICROSW 
FAILURE     

  

       
    

     
    

  

        

  

          

      

  

      

    

  

      

    

    
      

    

    
            

G) Status for 
failed tb can be 
displayed in SMO 
using G-MEM read 
{REF DATA, FS) 

Q) MCC can verify 

    
  

PDRS/13.3/111 

microsw (except for 
NO rigidize microsw) 

and tb failure 

@ @ausoaciem 
3 | KIT available to 

®@ Continue ops recover loss of K1, 
for tb failure K2 relay, EE MODE 

sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 

q | Q) RMS CONTINGENCY 
OPERATION/ 

a} 5 | auto INSTALLATION AND 
@ EE MODE - CAPTURE LOST e/MCC Remove’, a THE 

AUTO FOR MICROSW 
@ EE CAPTURE FAILURE GEM) and RMS 

sw - depress Dac KIT 
(mom) 

© Wait 3 sec 
@ EE MODE - OFF 

EE CLOSE Ye 7 | mopesw fg 8 | EE Auto 
tb - gray ? CONTACT, D&c mode remains 

ZENER DIODE, OR 
NO CAPTURE SW 

CONTACT 
‘ FAILURE 

@ JOINT-WR 

@ MODE - DIRECT 
@ SINGLE 

(DIRECT) DR - “ @ 
Joint drive NOio} k2reray | at] 
properly ? FAILURE. CAP/ e/ MCC for 

REL EE MODE possible iFM 
YES AND DIRECT 

DRIVE MODE 

LOST. EE CAP/REL 
112] MODE sw, K2 AND DIRECT 
CONTACT, RHC DRIVE MODE 
CAP sw, EEEU, LOST 
MTR, COMM 
SCANNER, OR 

MECH FAILURE. 
EE NOT 

OPERATIONAL 

ah e@/ MCC for 

possible IFM 

10/28/88 13-51 MAL/ALL/GEN 3 
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PDRS 

  

EE Failed to 
Rigidize in 
Manual {Rig 

tb-bp)   

(EE CHECKOUT ONLY) 

  

  

1 j - 

@ EE MODE - OFF 

13.3d EE FAILS TO RIGIDIZE IN EE MODE - MAN 

@ 
  

      

EE MODE - MAN 

  

      

Nominal Config: 
    

  

  

          

  

        

  
  

  

  

      
  

        
  

      
    

  

    

        
      

    
      

YE K1 RELAY | 3. | BU Drive 
SAFING tb - bp ? FAILURE. EE modes remain 

NO RIGIDIZE/ e/ MCC for 
DERIGIDIZE LOST possible IFM 

| 4_| DERIGID NOLS J EXTEND YESH g_| move sw, 
tb - bp ? tb - gray ? MAN CONTR sw, 

K1 CONTACT, 
YES NO MTR, EEEU, 

COMM SCAN, 
ri9] MECHANICAL OR 

RIG DRIVE 
FAILURE. MAN 

Tz J MODE LOST 
@ EE MODE - 
MAN 

© EE MAN G) 
CONTR - DERIG 
(until DERIGID Auto mode 
tb-gray 5 sec may be available 

max) YES e/ MCC for 
DERIG tb- gray ? > ® EE MAN possible IFM 

CONTR - RIG 
NO (until DERIGID 

tb-bp, 5 sec 
max) 

@ EE MODE - OFF ves] OG 
3810 | RIGID 

DERIG tb - bp? MICROSW OR tb 
NO FAILURE. 

UNCOMMANDED 
‘ DERIGIDIZE CW 

LOST FOR RIGID 
111] Ee MAN MICROSW 
CONTR sw CON- FAILURE 
TACT, OR EEEU 
FAILURE. EE MAN 
RIGIDIZE 
CAPABILITY LOST 

y @) 
@ x e/MCC 

13] EE may not 

y. operate in Auto 
14] mode 

@ EE MODE - 
AUTO e/ MCC for 

@ EE RELEASE sw - possible |FM 
depress (mom) 

@ Wait 5 sec 
@ EE MODE - OFF 
  

  

DERIG tb- gray ?       

NO 

  

15] EE MODE sw, 

MAN CONTR sw 
OR D&C ZENER 

  

    

  

‘ 

V7 } MTR, EEEU, 
COMM SCAN, 
MECHANICAL, 
MODE sw, K1 
CONTACT 
FAILURE. TOTAL 
EE FAILURE 

DIODE FAILURE 

18 | 
#/MCC for 

possible iFM       

        
  

116} EE Auto 
mode remains     

  

  

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KiT 
(IFM) and RMS SSR- 
4, RMS iFM D&C KIT 

@) Should have 
been performed 
before entering 
MAL procedure 

G) MCC can verify 
microsw (except for 
rigidize microsw) 
and tb failure 

G) Arm will move 
at unloaded rates. 
G-MEM available to 
enable loaded rates 
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PDRS 

  

@ EE MODE - 
MAN 

@ EE MAN 

CONTR - DERIG 
(until EXTEND 
tb-gray, 15 sec 
max) 

@ EE MODE - OFF 

13.3d (Cont) 

@ 
      
  

    
  

    
  

  

        
  

    

  

  
        

  
      

extenotb- - M§Sf2oleeman =F. gL 21 | automode 
gray? CONTR sw, OR may be available 

EEEU FAILURE. EE 
NO MAN RIGIDIZE @/ MCC for 

CAPABILITY LOST possible IFM 

© EE MODE - 
AUTO 

@ EE RELEASE sw- 
depress (mom) 

® Wait 15 sec 
© EE MODE - OFF 

EXTEND tb - vest 23 | ce MODE sw, | 4124] EE Auto 
gray? © [ CONTACT, MAN mode remaining 

CONTR sw, OR 
NO D&C ZENER 

DIODE FAILURE. 
A EE MAN MODE 

25.| MTR, EEEU, LOST 
COMM SCAN, 
MECHANICAL, 
MODE sw, K1 

CONTACT 
FAILURE. TOTAL 
EE FAILURE 

+ @ 
e/ MCC for 

possible IFM 

    
  

G) RMS D&C iFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(1FM) and RMS 
SSR-4, RMS iFM D&C 
K 
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PORS 
  

  

EE OPEN 
tb- bp 

  
HP 

    
Checkout ? 

  

Nominat Config: 
EE MODE - MAN 

[ves 
  

@ EE MODE - OFF 
@ BRAKES -ON 

NO] 43 

13.3e EE FAILS TO RELEASE IN EE MODE - MAN 

1] ce 

OQ) 
  

Snare open 

(CCTV view) ? 
  

\° 

  

@ EE MODE - 
AUTO 

@ EE RELsw- 
depress (nom) 

@ Wait 3 sec 
@ EE MODE - OFF 

  

  

4 } Continue ops 
  

  
for tb failure. EE 
MODE MAN 
remains for 

    microsw failure 
  

  

  

  

      

  

    

      
        

    

  

  
    

  

      

  

  

  

  

  

  

  

      

          

      

G) MCC can see 
microsw status 

Q) Status for 
failed tb can be 
displayed on SMO 
using GMEM READ 
(REF DATA, FS) 

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC 
capture/release sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C iFM KIT 

_](IFM) and RMS 

  
  

OPENtb-gray? {YESH 6 | move sw | 7} AUTOEE SSR-4, RMS IFM D&C 
CONTACT, D&C *| modes remain kIT 

NO ZENER DIODE, OR 
REL sw MAN CON- 

J TACT FAILURE 

@ JOINT-WR 
®@ MODE - DIRECT 
@ SINGLE 
(DIRECT) DR - . 
my! 

Joint drive YES 9 | 
properly ? > 

SM 94 PDRS 
NO CONTROL 

@ Record WR 
R 

q 

110] K2 RELAY (A8L) 
FAILURE. EE CAP/ @ RMS SEL - OFF 
REL AND DIRECT ° PWR - B/U 
DRIVE MODE e SEL- PORT 
LOST 

(A8U) 
@ B/UPLREL-ON 
@ Wait 5 sec 

1 G) @ B/U PL REL - OFF 

Lis] (ABL 
e/ MCC for e RNS SEL- OFF 

possible IFM e PWR- PRI 

e SEL- PORT 

(CRT) 
@ /OON- ITEMS 
EXEC (*) 

(A8U) 
© SAFING - 
CANCEL 

(CRT) 
@IfWRR 

different, ITEM 

26 + (recorded 

value) EXEC 

EE OPEN tb- NOB 12] SNARE 
gray? DRIVE MECHAN- 

YES ICAL FAILURE, 
EE NOT 
OPERATIONAL 
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PDRS 13.3e (Cont) 

5 

RS SHSM SEA ASS 
  

  

1 Auto Relea ick R in 

Release in Auto 
If OPEN tb - gray 

Mover away from PL 
| Goto aa 
If GO for B/U Release 

| B/U Release, go to 
Auto Capture (MAN RIGID, if reqd) 
Hf PL not safe (relative motion) 

B/U REL, go to 

Z
i
l
L
i
d
h
i
d
d
d
l
i
l
t
d
d
k
h
h
h
l
e
h
d
i
k
 

        C
L
L
i
L
L
i
d
i
i
l
s
i
s
s
i
i
h
t
d
l
s
t
h
d
a
 

  
  

  

  

            
        

  
  

  
      

    

  

      

      

  

      

  

  

/MCC 

Xx Sa hb det bch beh bh hhh det hhh 

11a] MODE Sw, 
D&C ZENER @ EE MODE - 
DIODE, OR REL sw MAN 

MANUAL @ MAN CONTR - 
CONTACT DERIG (until 

FAILURE. EE MAN EXTEND tb - 

MODE LOST gray, 15 sec 
max) 

© EE MODE - OFF G) 

, EXTEND tb- NT 17] move sw, 18] 
16 EE Auto gray ? EEEU, MTR, e/ MCC for 
mode remains YES COMM SCANNER, possible [FM 

OR MECH 
FAILURE. EE NOT 

OPERATIONAL 

q 

@ EE MODE - 

MAN 
@ EE CAPTURE 

sw - depress 
(hold 3 sec max) 
EE MODE - OFF G) 

CLOSE tb- gray? [NQI 20] capyret sw, 21 
EEEU, OR SNARE @/MCC for 

YES DRIVE MECH possible IFM 

FAILURE. EE NOT 

OPERATIONAL 

() 
22] Ret sw p23] EE modes 
CONTACT OR 
EEEU FAILURE   

  

    

Auto/Man for 
capture remain 

and EE B/U for Rel 
remains 
    @/ MCC for 

possible IFM       

G) RMS D&C 1FM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RH 
capture/release sw, 
EE MAN CONTR sw. 
Refer to RMS 
CONTINGENCY 
OPEATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS 
oka, RMS IFM D&C 

IT 

G) Should have 
been performed as 
real-time response 
prior to entering 
MAL procedure. 
Treat block as 
“supermal” 
verification 
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PDRS 

  

EE Fails to 
Derigidize 
in Manual, 

DERIGID tb - bp, 
or 

EXTEND - bp       

Nominal Config: 

EE MODE - MAN 
SAFING - AUTO 
DAP: VRCS or 
free drift 

  

  

  

ed ddd ddd dd dd dd ddd Sd dd wd a hh ddd hb dob hd dod 
  

Li
d)
 

Vd
 
h
d
d
e
d
e
d
t
h
h
d
e
d
d
i
d
d
d
e
d
d
d
d
d
e
d
d
d
d
d
d
d
d
h
d
h
d
d
e
d
e
d
e
d
e
d
i
c
d
e
d
d
 

  

If no recapture planned 

  

CAUTION 
DO NOT DERIGIDIZE 

lf OPEN tb- gray, mnvr 
away from PL, goto 

If GO for B/U Rel 

B/U REL, go to 
Auto capture (MANUAL RIGIDIZE, if 
necessary) 

if RIGID tb - gray, go tol _] 
if PL not safe (relative motion) 

B/U REL, go to 
DAP: Free drift 

EE MODE - OFF, goto[_3] 

  
S 

C
h
d
d
i
d
d
d
d
b
i
d
d
d
i
d
s
d
b
h
d
i
b
d
d
h
i
h
d
h
h
h
d
i
t
i
t
d
h
h
h
h
d
 

hd
 

      WS OSSASSSSSAASS SSASSSAY SSASASASASAS SASS AAS     

  

    

  

  

13.3f EE FAILS TO DERIGIDIZE/EXTEND IN 
MANUAL 

  

  
  

    

  

2 

q 

3_J SAFING Es 
tb-bp? 

YES 

@ 
4 j K1 RELAY » Direct and 
FAILURE. EE B/U drive modes 
RIGID/DERIGID remain 

LOST 
e/ MCC for 

possible ‘FM       

@ 
  

      

      

    

          

  

  

        

  

  

    

  

  for release ?       YES   
rol] 

  

| 6} sarinc ve | 7_| K1 RELAY | gia | Direct and 
tb - bp ? FAILURE. EE B/U drive modes 

RIGID/DERIGID remain 

NO LOST 
@/ MCC for 

possibile |IFM 
Vv 

@ DAP: Free Drift 

@ EE MODE - 
MAN 

@ EE MAN 
CONTR- 

DERIGID (2 sec) 
© EE MODE - OFF @@ 

a 

RIGID tb-bp ? YESH 10] DERIGID tb ~ 141} Auto 
OR MICROSW Capture remains 

NO FAILURE. EE 
AUTO RELEASE @ EE MODE - 

LOST FOR MAN 

MICROSW @ EE MAN 

FAILURE CONTR - RIGID 
(until RIGID 

y tb-gray, 5 sec 
a2] Are you GO max) 

@ EE MODE - OFF 

@ DAP: asreqd         

@) Should have 
been performed as 
real-time response 
prior to entering 
MAL procedure. 
Treat block as 
“supermal” 
verification 

Q) RMS D&C IFM 
KIT available to 
recover Joss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS 
ask-a, RMS 1FM D&C 
KI 

G) MCC can see 
microsw status 

(a) Status for 
failed tb can be 
displayed on SMO 
using G-MEM read 
(REF DATA, FS) 
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PDRS 

el 
    

  

13.3f (Cont) 

[ez] 
y   ©. 
  

q 
113 | EEEU, D&C 
DIODE, K1 CON- 
TACT, MODE sw, 

COMM SCANNER, 

  

14 EE may not   

    

be operational       

  

        

    

  

          

  

  

    

  

  

  

    

      

    

          

  

      

  

        

    

  

  

  

    

  

  

        
  

      

    

    

  

          

          

  

  

(2) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 

  

@ EE MODE - MTR, OR MECH- RMS CONTINGENCY 
AUTO ANICAL FAILURE. OPERATION/ 

@ RELEASE sw - EE DERIGIDIZE INSTALLATION AND 
depress (mom) DRIVE LOST REMOVAL OF THE 

@ OPEN tb - gray RMS D&C IFM KIT 
(8 sec max) (EM) and RMS 

@ EE MODE - OFF SSR-4, RMS [FM D&C 
@ Movr RMS off KIT 

PL ©) 

Release NOT 16 | k1 17] Manual 
successful? CONTACT, MODE release remains 

YES sw, EEEU, COMM 
SCANNER, MTR e/MCC for 
OR MECHANICAL possible FM 
FAILURE. EE 

ia bac DIODE. DERIGIDIZE DRIVE 

CONTACT, MAN LOST. 
CONTR ew RECAPTURE LOST 

FAILURE. EE 
MANUAL 
DERIGIDIZE/RE- sat MODE - 
LEASE LOST AUTO 

@ EE CAPTURE 
sw - depress 
(mom) 

20 | Auto mode @ Wait 3 sec 
remains @ EE MODE - OFF J 

q MODE sw OR 
CLOSE tb - gray ? we D&C DIODE 

3 | NO FAILURE. EE 
MANUAL MODE 

1 LOST 

22 | Go tor YES| 23 | v 
release ? @ EE MODE - y | 24] Auto mode 

AUTO remains 
NO @ EERELEASE sw- | 25 | MODE sw, 

depress (mom) MTR, COMM 
@ When OPEN tb - SCANNER, OR Q) 

1.26 | MODE sw, K1 gray (8 sec max) MECHANICAL 
CONTACT MO- @ €E MODE - OFF FAILURE. EE NOT 27 | 
TOR, COMM @ Mover arm off PL OPERATIONAL e/ MCC for 
SCANNER, D&C possible iFM 

DIODE, EE MAN Release VE 
CONTR sw OR ME- successful ? >} 28 | Dac DIODE, 
CHANICAL FAIL- MODE sw CON- 
URE. EE MAN- NO TACT OR MAN 

UALRIGIDIZE/DE- CONTR sw 
RIGIDIZE LOST FAILURE. EE 

29 | MODE sw, K1 MANUAL MODE 

CONTACT MTR, LOST 
@) COMM SCANNER 

Vv OR MECHANICAL 
30] auto mode FAILURE. EE y 
may remain RIGIDIZE/DERIGID | 131] auto mode 

IZE LOST remains 
e/ MCC for 

possible [FM 

y @ 
| 32 | 
e/ MCC for 

possible IFM 
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PDRS 

oa 
  

13.3f (Cont) 

@ 
  

      

    
  

  

    

        
      

  

  

  

      

      

    

        
    

  

      

  
  

  

  

        

  

      

          

      
    

        

      

    

  

  

      
        

@) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 

  

Vv 

33] SAFING YESH 34] K1 RELAY | 35. | Direct and release sw, EE MAN — > CONTR sw. Refer to tb-bp ? FAILURE. EE B/U drive modes RMS CONTINGENCY 
NO RIGIDIZE/DERIG- remain OPERATION/ / 

IDIZE LOST INSTALLATION AND 
e/MCC for REMOVAL OF THE 
possible |FM RMS D&C IFM KIT 

36] if reqd, mnvr (1FM) and RMS 
RMS to view SSR-4, RMS [FM D&C 
inside EE G) @) KIT 

EE DERIGIDIZE G) 
tb-aray? YES! 37 | Carriage YES# 38 | exTEND 39] EE Auto re- -/ MCC can see 
= Spal core 9 MICROSW OR tb lease still func- microsw status 

NO (visually) ? FAILURE tional for microsw 
failure. Mtr will G) Status f 

NO continue to run failed tb canbe 
| 40 | until EE MODE - displayed on SMO 

@ EE MODE - OFF using G-MEM read 
MAN (REF DATA, FS) 

@ EEMAN 
CONTR - 
DERIGID (3 sec) 

@ EE MODE - OFF 

Did carriage move [NO] a4 
(visually) ? yt @ EE MODE - 

AUTO 
YES @ EE RELEASE sw - 

depress (mom) 
@Q@ @ Wait 20 sec or 
Ys until EXTEND 

42} DERIGID tb - gray 
MICROSW OR tb OEE MODE OFF ved a3] 
FAILURE. EE EXTEND tb- gray? F- Pre ce mops - 
AUTO RELEASE MAN 
LOST FOR NO © EE MAN 

iad CONTR - RIGID, 
(until EXTEND 

y tb - bp 3 sec 
max) 

44] Auto ’ @ EE MODE - OFF 
capture remains 

p fas | MODE sw, EXTEND tb-bp? |YES$.46] MAN CONTR 
MTR, COMM SW OR D&C 
SCANNER, EEEU, NO DIODE FAILURE. 

OR MECHANICAL EE MAN DERIG 
FAILURE. EE NOT LOST 
OPERATIONAL 

47 | a8] Auto mode 
e/ MCC for and Man CAP/REL 
possible [FM remain 

v 

49 | MANCONTR L_»| 50 | Auto mode 
sw, MODE sw remains 

CONTACT, D&C 
DIODE FAILURE. 
EE MANUAL 
MODE LOST 
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PDRS 

  

EE tb 
Abnormal 
While No EE 
Commands       

Nominal Config: 
EE MODE - AUTO 
(MAN) 

  

13.3g EE th ABNORMAL WHILE NO EE COMM- 
ANDS (EE MODE - AUTO OR MAN) 

  

fi] 
@ EE MODE - OFF 
  

      

      
  

  

          

  

  

  

  oe
 

    

  

  

  

      

NO 
Arm loaded ? Not 2] EE checkout 

YES Other 

ILA LILILALT PETITE 

A 3} y 
4 Release PLQuick 

y Response Z 
) 

Ae AuTORelease ff 
A @ When OPEN tb- Ff 
p gray, EE MODE - [ 
A OFF A 
A ® Mavr RMS iy 
A awayfromPL = 
y yj 

v 

4 | EE MAN | gts | EE AUTO 
CONTR FAILURE. mode remains 
EE MAN MODE 

LOST @ EE MODE - 

AUTO 

@ EE RELsw- 

depress (mom) 

@ Wait 15 sec 
@ EE MODE - OFF       

  

@ Should have 
been performed as 
real-time response 
prior to entering 
MAL procedure. 
Treat block as 
“supermal” 
verification 

@) Assumes PL 
about to be released 
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PDRS 

  

| 6 | Attime of 
failure: 

13.3g (Cont) 

  

EE MODE - AUTO 
  

EE MODE - MAN     
    q 

Zz | EXTEND tb - 
bp 

  

  

  

        

  
  

    

Vv 8 
@ EE MODE - MAN 

© After 15 sec, or 

      
  

  

  
      

    

  

    
  

    

      

  
  

      

  
      

    

G) RMS D&C IFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS SSR- 
4, RMS IFM D&C KIT 

G) RMS limping 

  
  

CLOSEtb-gray | _ when DERIG will occur whenever 
OPEN tb - bp tb - bp, EE MODE sw is not 

EE MODE - OFF in OFF position 
Other NO 

DERIGtb-bp? > 13.34( 8 | 

| \" 

13.3h{ 8 | (a) 
3 } EE MAN aN 10} EE Auto 

CONTR sw mode remains 
FAILURE. EE MAN 

MODE LOST 

q 

11 | 

@ EE MODE - AUTO 
© EE REL sw - depress (mom) 
®@ Wait 3 sec 

@ EE MODE - OFF 

YES 12) EE MAN 23 } EE Auto 
OPEN tb - gray ? "I CAPTURE nd mode remains 

NO CONTACT 
FAILURE. EE MAN 

MODE LOST 

@ 
14 | EE CAP/REL Lp 15 } B/U Rel 

sw FAILURE, remains. EE Auto 
MAN/AUTO REL Cap remains using 
LOST EE mode sw to 

initiate 

e/MCC for 
possible iFM 

PDRS/13.3/120 10/27/88 13-60 MAUALUGEN 3 
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PDRS 

[2{s] 
  

13.3g (Cont) 

  

¥ 
16 | Multiple tbs 

  abnormal ? 

NO 
  

  

    

YES 

  

  

  

  

      
| 

@ EE MODE - OFF 
    CLOSE tb - gray ?     

  

@ EE MODE - 
MAN 

@ EE Relsw- 

depress (3 sec 

max) 

@ EE MODE - OFF 

NO YES 

v. 

@ EE MODE - 
AUTO 

© After 15 sec, or 

when DERIG 

tb - bp, EE 

MODE - OFF 
  

DERIG tb- bp ?       

  

NO > 13.3h[8 | 

  

@ EE MODE - OFF     
  

  

YES 

Lis] 
@ Check for 
uncommanded y 

ops 

po | 20} civ auto 
EXTEND tb - bp & © EE MODE - LOGIC CKT FAIL- 
DERIG tb- bp MAN URE. EE AUTO 

orentb-grays | ptai} * CONTR - DERIG ee 
CLOSE tb- bp * EE MODE - (until EXTEND 1 
OPEN tb- bp & e Se cAP sw - tb-gray, 20 sec 

CLOSE tb - gray depress (3 sec) max) [22 | man mode 
remains       

@ 
  

      
  

  

                

  
  

      

  

      

  

      

      

  
  

  

    
  

        

G) RMS D&C iFM 
KIT available to 
recover loss of K1, 
K2 relay, EE MODE 
sw, RHC capture/ 
release sw, EE MAN 
CONTR sw. Refer to 
RMS CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS D&C IFM KIT 
(IFM) and RMS SSR- 
4, RMS IFM D&C KIT 

(a) RMS limping 
willoccur whenever 
EE mode sw is notin 
OFF position 

G) Limping will 
not occur in EE 
manual for Auto 
Capture contact 
failure 

  

YESH 94 | | OPEN tb- ? 24} EEAUTO »| 25.) Man mode 
b- gray CAP CONTACT, | remains 

NO OR MCIU AUTO 
LOGIC CKT FAIL- 

y URE. EE AUTO 

26 | EE CAP/REL MODE LOST 
sw SHORT. EE 

MAN/AUTO REL 

LOST 

vZ @ 
27 | EE Auto 28 | EE CAP/REL 29 } EE AUTO 
Capture remains sw FAILURE. EE RELEASE FAILURE 

using EE mode sw NOT OPERA- CONTACT. EE 
to initiate. B/U TIONAL AUTO MODE 

Rel remains LOST 

e/ MCC for 
possible iFM q G) ‘ 

31 | Man mode 
e/ MCC for remains 

possible IFM 
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PORS 

  

EE tb 
Abnormal 
While:EE 
MODE - OFF   

13.3h EE tb ABNORMAL WHILE EE MODE OFF 

  

  

    

EE MODE - OFF 

948   

Nominal Config: 

  

        

  

  

  

        

  

OPEN, CAP, 
RIGID, DERIG, OR 
EXTEND tb FAIL- 
URE 

  

        

    

s.} CLOSE tb 
OR MICROSW 
FAILURE. FOR 
MICROSW 
FAILURE, AUTO 

CAPTURE LOST       

  

  

  

pit] isarm. - [YES| 2 | ciosetb- 
loaded ? bp? 

NO YES 

(ABU) 
@ EE MODE - 
MAN 

@ EE CAP sw- 

depress (3 sec 
max) 

@ EE MODE - OFF 

CLOSE tb - gray ? 

YES 

y 

SNARE 
BRAKE SLIP 

13.3q] 7 

13.3g] 8 

13.39] 17 

Ly 
ig | 9_| OPEN tb 

OR MICROSW 

EE OPEN tb - bp FAILURE. FOR 
MICROSW 

FAILURE, AUTO 
REL LOST 

EE EXTEND tb - bp 

O® 
  

7.3 Continue ops 
for tb failure. 

  Auto Rel remains     

  

  

O@ 
  

19.| EXTEND tb 
  

      

  
  

  LLJ Continue ops 
  

          

    

@ MCC can see 
microsw status 

@) Status for 
failed tb can be 
displayed on SMO 
using G-MEM READ 
(REF DATA, FS) 

    

OR MICROSW for tb failure. 
FAILURE. FOR AUTO CAP 

Other MICROSW remains 
FAILURE, AUTO 1 
RELLOST 

1 CAP, CLOSE, 
DERIG, OR RIGID 

tb FAILURE 

PORS/13.3/122 10/28/88 13-62 MAL/ALLU/GEN 3 
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RM
S 

OP
S 

  

  

PDRS 

  

Arm Response 
Not Normal for 
Commands in 
Manual-Mode       

Nominal Config: 

(A8L) 
RMS PWR - PRI 

SEL - PORT 
(A8U) 
SAFING - AUTO 
SAFING tb - gray 
SMW STOP - gray 
EE MODE - OFF 

MODES 

  

Ht tad 

(A8U) . 
@ BRAKES - ON 
  

All digitals, but 
temp data lost 
and EE tbs (six) - 
bp?   

  

13.4a ARM RESPONSE ABNORMAL IN MANUAL 

@ 
  

2] Loss oF   

    

NO 

  v SS. ~   

  

        RLABEAaaaer 
  

Taking Brakes 
OFF may resuit in 

N WARNING q | 

  

    

        

          

    

ARM SELECT 
FLAG iN MCIU   

  

     

  

3 | DIRECT and 

B/U drive modes 
remain. EE MAN 

modes and B/U 
release remain. 

RMS in TEMP 

MONITOR mode. 
Only temp data 
displayed 
  

Reset ABE 

command latches 
@ SAFING - SAFE       

    

  
      

    

  

  

      

      

  

      

  

      

  

        

G) Last command 
rates latched in 
ABE. Can result in 
RMS runaway with 
BRAKES - OF 

8) iFM to swap 
MCIU to regain 
computer sup- 
ported modes may 

e available. Refer 
to RMS - MClU 
CHANGEOUT (IFM) 

G) Other 
symptoms of D&C 
ecoding failure 

may be seen with 
different switch 

    

uncommanded ° - AUTO configs. Displayed 

motion of arm. e/MCC data Is suspect 
Be ready to apply 
Brakes if motion 

occurs 

3 

4 

{A8U) 
@ BRAKES - OFF 

Is any joint YS 
moving (visual) ? 13.4¢ 

NO 

y 

BRAKES tb - YES au, MS 326 [7] 
NO 

q 

(A8U) 
@ RATE - VERN 

@ MODE - 

selected one, 

ENTER 

MODE It- on? NO HAND |» 
CONTROLLER (A8U) 

YES BIAS @ BRAKES - ON 

MANUAL and 
5 TEST drive modes 

unavailable 

@ Cycle RATE - 
COARSE, then 

VERN G) 

Does RATE MIN tb INOF io] yerniery Lp} | For failure to 
respond proper- COARSE SELEC- select vernier 
ly ? TION FAILURE rates, use smaller 

YES HC deflections to 
achieve lower 
rates when near 

‘ structure 
12 @ BRAKES -ON 

PDRS/13.4/001 02/06/89 13-64 MAL/ALL/GEN 6 
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PDRS 

  

12| “HC Axes 
  

©@ DAP: vernier or 

free drift if 
unloaded 

@ DAP: free drift 
if loaded 
  

  

SM 96 PDRS 
STATUS       

@ MODE - TEST, 
ENTER 
  

(RHC/THC) 

@ Deflect each 
axis full scale 

13 4a (Cont) 

          

    
  

  

  

    

      

  

    

      

    

        

  

    
    

          

     

  

    

  

  

      

  
  

  

      

          

      

G) Other 
symptoms of D&C 
lecoding failure 

may be seen with 
different switch 
configs. Displayed 
data Is suspect 

G) PLID or mode 
substitution 
possible to work 
around failed axis 

    

‘+’ and ‘- (4) 

Commanded NOT +3] stuGcisH 2114] Manual 
rates respond POR DEAD "| modes usable 
correctly ? RHC/THC without failed 

AXIS(ES) axis(es) 
YES © BRAKES -ON 

®@ DAP: as reqd 
y 

15 | 
(THO/RHC) 

While holding any 
command 
@ RATE HOLD - 

depress (mom) 

@ Release cmd G) 

Commanded [NO 16] RATE HOLO Lpl17] use man 
rates appear on SW OR D&C DATA modes without 

$96? DECODING RATE HOLD 
FAILURE function 

YES 
@ BRAKES -ON 

1 @ DAP: as reqd 

CAUTION 
_» 18 

Do not execute if (A8U) 
captured to @ MODE - SINGLE, 
constrained ENTER 

payload or if ® Drive each joint 
captured payload inturn ‘+’ 

should not be and ‘-’ 
moved in SINGLE 
mode Doesjointdrive |YES 19 | TRANSIENT 20 | 

properly ? FAILURE @ Continue 
normal ops 

NO @ BRAKES - ON 
® DAP: as reqd 

q 

21 J 
@ BRAKES -ON 
@ DAP - as reqd 

13.4¢{ 29 | 
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PDRS 13.4b ARM RESPONSE ABNORMAL IN AUTO 
MODES 

Arm Response 
Not Normal for »| 1 1 
Commands in "1(A8U)—* 
Auto Mades @ BRAKES -ON @ @) 

Nominal Config: All digitals, but YS | 2 | Loss oF DIRECT and 
(A8L) temp data lost ARM SELECT B/U drive modes 
RMS PWR- PR! and EE tbs (six) - FLAG IN MCIU remain. MAN and 

SEL - PORT bp? B/U release EE 
(A8U) modes remain. 
SAFING tb - gray NO RMS in TEMP 
SAV STOP - gray MONITOR mode. 
EE MODE - OFF woe Only temperature 

H WARNING data displayed 

a Reset ABE com-           

  

Taking Brakes 
OFF may result in 
uncommanded 
motion of arm. 
Be ready to apply 
BRAKES if motion 
occurs 
  

    
4 

(A8U) 
@ BRAKES - OFF 
  

Is any joint 
moving (visual) ?       

NO 

y 
  

| s | BRAKES tb- 
ON? 
  

  
NO     

(A8U) 

@ RATE - VERN 
@ MODE - 

selected one, 
ENTER 

LY 6S 13.4¢ 

LSS 13.26 [+] 

  

mand latches: 
@ SAFING - SAFE 

e -AUTO 

o/MCC       

    MODE It- on?     

YES 

NOT 7 | story 
PROCEED sw OR 
D&C DECODING 

  FAILURE     

       
(A8U) 
@ BRAKES -ON 
  

  
AUTO and OPR 
CMD drive modes 
unavailable     

G) Last command 
rates latched in 
ABE. Can result in 
RMS runaway with 
BRAKES - OFF 

@) IFM to swap 
MCIU to regain 
computer sup- 
ported modes may 
be available. Refer 
to RMS - MCIU 
CHANGEOUT (IFM) 

G) Other 
symptoms of D&C 
ecoding failure 

may be seen with 
different switch 
configs. Displayed 
data Is suspect 
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PDRS 

  

@ BRAKES -ON 

@ Cycle RATE - 
COARSE, then 
VERN 

13.4b (Cont) 

  

Does RATE MIN 

tb respond 
properly ? 

Oso] VERNIER/ 
  

  

YES 

  Yv 
  SALBag 

    
If 12 inches in -Z 

(up) could result 
in collision, / MCC   
i WARNING NT 

    

    

COARSE sw OR 
D&C DECODING 
FAILURE 

y & 
u For failure to 
select vernier 

rates, use modes 
other than AUTO 

when near 

structure 

      
  
  

      
  

  

  

  

      

      

    
       
  

    

    

  

   

  

  
    

      
        

  
  

      

    

              

  

  

  

     

      

  

      
  

  

  

            

G) Other 
symptoms of D&C 
lecoding failure 

may be seen with 
different switch 
configs. Displayed 
data is suspect 

@) when BRAKES 
are used for stop- 
ping auto sequence, 
to continue pre- 
programmed auto 
seq., arm must be 
driven to sequence 
point and START PT 
must be updated 

  
  

v 

125 ck OPRCMD 19 | 
12 inches from 
present position 

@ Note position 13 | 

X,Y,Zand ® AUTO SEQ - 
attitude P,Y,R sToP G@) G) 

READY It - off YES 14. stop 15] Use BRAKES 
aM on ORS andINPROGIt- [~” | FUNCTION swOR instead of AUTO 

on? D&C DATA SEQ STOP for 
@ ITEM 18-X NO DECODING stopping auto 

POS +Y POS FAILURE sequence 
EXEC 

@ ITEM 20-Z @ BRAKES -ON 

POS - 12 inches 

EXEC 16 
@ ITEM 21-P ATT (A8U) 
+YATT +R @ MODE - SINGLE, 

ATT EXEC ENTER 
@ ITEM 24 -PLID ® Drive each joint 

EXEC inturn ‘+’ 

@ ITEM 25 EXEC and °-' 
¥G00D — - YE | 

Does joint drive ESE 17 | TRANSIENT 18 
properly ? © fF FAILURE ® Continue 

normal ops 
poet 4X © BRAKES -ON 

WARNING H— 13. ac[ 29 | 

Verify arm moves 
up. If trajectory is 
not correct, _ 19] 

collision could (A8U) 
occur. Be ready @ BRAKES - OFF 

to stop auto seq @ MODE - OPR 

CMD, ENTER 

@/ READY it-on 
@ AUTO SEQ- 

PRO @ 
INPROGIt-on? {NO PROCEED sw 21] auto and 

OR D&C DATA OPR CMD drive 

YES DECODING modes 
v FAILURE unavailable 

[13] @ BRAKES -ON 
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PDRS 

  

Joint Response 
Not Normal for 
Commands in 
SINGLE MODE   

  

    

Nominal Config: 
(A8L) 
RMS PWR - PRI 

SEL - PORT 
(A8U) 
SAFING tb - gray 
EE MODE - OFF 

  

  

13.4c JOINT RESPONSE ABNORMAL IN SINGLE 

  

  

  
  

      

    
  

          

  

  

MODE 

1 | 

{(A8U) ~ 
@ BRAKES -ON @ @ 

All digitals, but 
Temp data lost ves 2 | LOSS OF 3 | DIRECT and 

and EE tbs (six) - ARM SELECT B/U drive modes 

bp? FLAG IN MCIU remain. MAN and 

B/U release EE 

NO modes remain. 
RMS in TEMP 

MONITOR mode. 

= Only temp data 

TN warnine HN displayed. 

~ = Reset ABE com- 

Taking Brakes 
OFF may result in 
uncommanded 
motion of arm. 
Be ready to apply 
BRAKES if motion 
occurs 
  

    

        

  

  

    
        

4 

{A8U) 

@ BRAKES - OFF 

ts any joint PS 29] 
moving (visual) ? 

NO 

5 | BRAKES tb- JYES 
ON? vss 13.2b [1] 

NO 

\ —y 

WARNING 
° RATE . VERN edhan do hen der Yor Yor on ben Sor ee he oll 

@ JOINT sel -WR 
@ MODE - SINGLE, 

ENTER 
  

SINGLE it-ON ? PF       

  
YES 

Placing mode 
switch in DIRECT 
may Cause joint 

motion for 
selected joint. if 

motion occurs be 
ready to take 
mode switch out 
of DIRECT 
  

    
7 
  

  (A8U) 
@ BRAKES -ON 
@ MODE - DIRECT 

mand latches 
@ SAFING -SAFE 

e -AUTO 
@/ MCC       

    N 
Isjoint moving? _ p>     

YES 

    

  
@ MODE - not 

DIRECT     

8] SINGLE/ 
DIRECT sw 10V 

CONTACT OR 
D&C DATA 

DECODING 
FAILURE       

  ® 
  

10} SINGLE drive 
mode unavailable 
  

@ MODE - not 
DIRECT         

G) Lost command 
rates latched in 
ABE. Can result in 
RMS runaway with 
BRAKES off 

G) [FM to swap 
MCIU to regain 
computer sup- 
ported modes may 

e available. Ref 
RMS - MCIU 
Changeout (IFM) 

G) Other 
symptoms of D&C 
ecoding failure 

may be seen with 
different switch 
configs. Displayed 
data is suspect 
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PDRS 

+ 
  

@ Cycle RATE -* 
COARSE, then 
VERN 
  

13.4c (Cont) 

@ 
  

  

  

          

  

      

    

    

  

      

    

  

  

  

  

    

  

  

  

    

    

      

    

  

  

        

        

  

  

          

  

  

  

  

    

      

    
  

G) Other 
symptoms of D&C 
ecoding failure 

may be seen with 
different switch 
configs. Displayed 
data is suspect 

G) DIRECT mode 

    

Does RATE MIN tb | NOE 15 | veRNIER/ 13] For failure to 14] SINGLE/ can be regained respond proper- ECOARSE sw OR PT select vernier DIRECT DR sw with RMS D&C IFM 
ly? D&C DATA rates, cycle SHORT kit. Ref to RMS 

DECODING SINGLE/DIRECT CONTINGENCY YES RIVE OPERATION/ FAILURE DRIVE sw to INSTALLATION AND sl achieve lower REMOVAL OF THE 2 rates when near ’ RMS IFM D&C KIT 
@ PARAM set - structure (IFM) and RMS SSR-4 JOINT ANGLE @ BRAKES -ON 16 | SINGLE and RMS IFM D&C KIT @ JOINT sel - each DIRECT modes 

joint in turn unavailable 

Any joint angle ves 17] sont » 1.18 | Loss of 
display(s) blank ? SELECT sw SINGLE mode for 

FAILURE joint(s) with 
NO blanked display. 

All other modes 
available 
@ BRAKES -ON 

Lia} assointsw [NOPo9 Taoint 21] SINGLE drive 
is cycled, does © P SELECT CIRCUIT mode unavailable 
joint angle display FAILURE @ BRAKES -ON 
change for each 
sw position ? 

YES 

-—; CAUTION |} — 

If captured to 
constrained PL or 
if loaded and 
near structure, 

¥MCC 

223 For each 
joint in turn 

@ SINGLE(DIRECT) 
DR-'+‘and ‘-’ 

Joint drive YESH 23 | TRANSIENT 24 
properly ? > FAILURE ® Continue 

normal ops 
\"° © BRAKES -ON 

1251 Did altjoints [YE 125 | 
fail to drive 
properly? 

NO 

Vv 

29 | 
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PDRS 13. 4c (Cont) 

    

  

  

    

26 | 

    

              

  

  

  

  

  

  

  

  

                  

  y | 

NO 
13.4d 

  

[34 | 
  

      

  

  

  

  

  

  

    

              

  

  

remain 
  

@ MODE - not 

DIRECT       

  

      

(A8U) 
@ BRAKES -ON 

r @ JOINT - any 
[4] 25 | @ MODE - DIRECT 

@ SINGLE 
13.4a | 4] 21 (DIRECT) DR 
13.4b | 4] 16 "+! and‘ (a) 

| Joint move in NOH 27 | sincies p| 28} SINGLE and 
both directions ? | DIRECT DRIVE sw DIRECT drive 

YES FAILED TO OFF modes 

(A8uU) unavailable 

@ BRAKES - ON q 
- @ MODE - not 

St oid | [30d sincter 31] SINGLE drive DIRECT 
one DIRECT DRIVE 10V mode unavailable 

© SINGLE CIRCUIT FAILURE 
(DIRECT) DR yt and * 

Joint drive YES 32 | SPAFAILURE fpl 33 } DIRECT and 
properly ? B/U drive modes 

  

  

  

  

      

  

        

  

  

  

      

  

  

        

@ DIRECT mode 
can be regained 
with RMS D&C IFM 
kit. Ref to RMS 
CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS IFM D&C KIT 
(IFM) and RMS SSR-4 
RMS [FM D&C KIT 

G) BACKDRIVE 
TECHNIQUE - JOINT 
FREE PDRS SSR-3 or 
EVA reqd to cradle 
arm for failed free 
joint 

    
  

SM 94 PDRS 
CONTROL 

®@ Record 35 | DIRECT and 36 | Reconfig to 

WRR B/U drive modes PRI PWR 

remain for good 
(A8U) joints. 8/U drive (ABL) 
© Record mode only for @ RMS SEL - OFF 

WR failed joint. e PWR - PRI 
e SEL - PORT 

(A8L) Reconfig to PRI 
@ RMS SEL - OFF PWR SM 94 PDRS 
e PWR - B/U (A8L) CONTROL 

° SEL - PORT @ RMS SEL - OFF 
e PWR - PRI @ 1/0 -ITEM 5 (*) 

(A8U) e SEL-PORT 
© B/U JOINT - (A8U) 

failed one @ SAFING - 

© BUDR- ‘+! aM an FORS CANCEL 
and ‘-’ 

@ 1/0 -ITEM 5(*) © If WR angle 
Joint drive VEST 37 | MDA changed by 
properly ? © | FAILURE © If WR angle more than 90 

changed by deg, update WR 

NO more than 90 RANGE to 
yy. s deg, update WR recorded value 

38 | FROZENOR 35 RANGE to (ITEM 26 on SM 

FAILED FREE recorded value 94) 

JOINT (ITEM 26 on SM 
94) : e/MCC 

(A8U) 
@ SAFING - 

[36] CANCEL 

PDRS/13.4/007. 02/17/89 13-70 MAL/ALL/GEN 6 
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PDRS 

  

Joint Response 
Not Normal for 
Commands in 
DIRECT MODE   

13.4d JOINT RESPONSE ABNORMAL IN DIRECT 
MODE 

  

al al   

    

Nominal Config: 
‘(A8L) 
RMS PWR - PRi 

SEL - PORT 
(A8U) 
BRAKES - ON 
BRAKES tb - ON 

  

{A8U) . 
@ BRAKES -ON 
@ MODE - not 

DIRECT 
@ JOINT -WR       

   
  ey 

WARNING 
s > awe | 

  

        
Placing mode 
switch in DIRECT 
may cause joint 
motion for 
selected joint. If 
motion occurs be 
ready to take 
mode switch out 
of DIRECT 

    

    
2 
(A8U) 

@ MODE - DIRECT 

    

  

Joint motion of 

selected joint ?       

\"° 

N warning f 
= . 

  

  

          

Driving in DIRECT 
may cause 
incorrect joint to 
drive or motion in 

incorrect 
direction. If 

captured to 
constrained PL or 

if loaded and 
near structure, 
¥ MCC 

  

ves 3 | 

   
        

    

    
    

    

      

  

        

    
@ BRAKES - OFF 
@ MODE - SINGLE, 

ENTER 

      

    

® Mode -not 
DIRECT 

Is SINGLE NOR 4 | SINGLE/ 
available ? DIRECT OR sw OR 

CONTACT SHORT 
YES a 

is] SINGLE and 
Vv DIRECT drive 

modes unavail- 
able 
  

  

  

    

  

  

  

YESS 7] SINGLE/ 

  

  

                

  

        

  

  

  

  

      

SINGLE It-on? — F-Ppinect orswOr 
NO CONTACT SHORT 

: @ 8 | SINGLE/ y 
DIRECT DR sw 9 | DIRECT drive 

{A8U) SHORT mode unavailable 

@ SINGLE 
(DIRECT) OR 
each jointin 
turn '+‘and ‘-’ @) 

Twojointsdrive [YES 11] evi2v 121 DIRECT drive 
simultaneously ? JOINT SEL sw mode unavailable 

CONTACT SHORT 
NO OR MDA DIRECT 

DRIVE OUTPUT 
FAILURE 

  

13 } Any joint 
drive in one 
direction only or 
wrong direction ?   

eS 

    

- NO 

14] Did more 

than one joint 

drive in one 
direction only or 
wrong direction ?   

MDA MODE 
  

SELECT CIRCUIT 
FAILURE 
      

YES 

  v [7] 
| 
  

16] DIRECT drive 

for failed joint   mode unavailable       

@ DIRECT mode 
can be regained 
with RMS D&C IFM 
KIT. Refer to RMS 
CONTINGENCY 
OPERATION/ 
INSTALLATION AND 
REMOVAL OF THE 
RMS IFM D&C KIT 
(IFM) and RMS 
SSR-4, RMS IFM D&C 
KiT 

Q) if JOINT SEL sw 
short, D&C IFM KIT 
will regain DIRECT 
mode capability 
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PDRS 13.4d (Cont) 

| 14 | . )oirect mode 
vp can be regained 

G) with RMS D&C IFM 
KIT. Refer to RMS 

| 17_} SINGLE/ 18} Direct mode OOERATOSNC. 
DIRECT DRIVE sw for all joints lost INSTALLATION AND 
OR ZENER DIODE REMOVAL OF THE 
FAILURE RMS iFM D&C KIT 

(iFM) and RMS 
SSR-4, RMS IFM D&C 
KIT 

[3] 
G) DIRECT mode 
can be regained 

19] with RMS D&C IFM 

@ if SINGLE Drive 
mode unavail- G@); ‘oint 

or joint sw 

able, MCC faiure, D&CIFM kit 
Didmorethan _ [YE 20 | Test SINGLE wil fegain DIRECT 
one joint fail to - @ RATE - VERN or failed joint 

drive at all ? @ BRAKES - OFF 

NO @ MODE -SINGLE, * 
ENTER 

@ SINGLE 

(DIRECT) DR - 

“+’ or’ G) 

Joint drive ? YESH 21] sinciopsw, |»122] 
DIODE, RELAY, (A8U) 

NO OR JOINT sw @ BRAKES - ON 
FAILURE 

DIRECT drive 
mode unavail- 

1 G) able. For relay 
failure, loss of EE 

23] sinG/0D pi 24] CAP and REL 
SWITCH TOTAL (A8U) capability in 
FAILURE @ BRAKES -ON AUTO and MAN. 

EE checkout or 

SINGLE and IFM may be reqd. 
DIRECT drive /MCC 
modes 
unavailable 

28 | Test SINGLE 

(A8U) 
@ RATE sw- VERN 

@ JOINT - failed 
one 

@ BRAKES - OFF 

@ MODE - SINGLE, 

ENTER 

@ SINGLE(DIRECT) 
DR‘ + ‘and ‘-" (a) 

Joint drive YESH 26 | soinTswOR [_»| 27] DIRECT drive 
properly ? MDA DIRECT mode unavailable 

DRIVE CKT for failed joint 
NO FAILURE 

(A8U) 
@ BRAKES-ON 

(A8U) - 
@ BRAKES - ON 

13.4e[ 34] 

957         
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PDRS 13.5a MPM DPyY - tb NOT DPY, IND NOT 

NOMINAL, OR SINGLE MTR DRIVE TIME 

tb not DPY 
or a! 1 | , . 

” [(ABL) M94 PDR . 
SMONTROW @/ Port RMS - OFF 

PORT RMS No] 2 | Microsw tb- aa 
DPYSSTO ind DPY ? 
not Nominal TROD 

or YES 
Single Mtr 
Drive Time RMS STO DPY 
> 34sec ~~ Ive 

SHLD 00 11? 
|p -- one ---e e y 

SHLD 00 00? 

Nominal Config: SHLD 11 00? {YES 3 | PORT RMS 
(MA73C:A) sw FAILED 
MCA LOGIC NO 
MNA MID 1-ON 
MNB MID 1,2-ON Vv 13 
MNC MID 2-ON 

(MA73C:B) {a | e/ MCC vy G) 
MCA LOGIC : 

- Ld MNA MID 3 -ON y S7MCC for 
MNB MID 3,4-ON 
MNC MID 4-ON 

(MA73C:C) 
cb MCA PWR 
AC13@ MID 1 - cl 
AC2 3@ MID 1,2 - 

cl 
AC3 3@ MID 2- cl 

(MA73C:D) 
cb MCA PWR 
AC1 3@ MID 3 - cl 
AC2 3@ MID 3,4 - 

cl 
AC3 3@ MID 4-cl 

(R131) 
PL BAY MECH BAY 

SYS 1,2-ON 

  

[6 | 
  

        

  

possible sw tFM 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

  

  

  
  

  

      

  

        

  
  

      
  

    

  

        
        

    
20] 
© Continue ops 

(tb is accurate)   
  

    

  

  

21 | Deploy 
MPMs. Continue 

ops       

      

  

SM 94 PDRS Q) 
CONTROL = ] 

YES 7_| ppy micro- SH nue ops 
Ether DPY SW FAILED OPEN 

microsw Ind ‘0’ Expect nominal 

after DPY ? drive times 

YESI 9 | sTO MICRO- 
Either STO SW FAILED 10 ; 

microsw tnd ‘1’ CLOSED @ Continue ops 

after DPY ? Expect 68 sec max 
drive time to 

Only one DPY stow. The tbis 

microsw Ind ‘1° YES 11] DPY MICRO- accurate 
prior to DPY ? > SW FAILED 

CLOSED plz | 
Both DPY @ Continue ops 

microsw ind "1" Expect 68 sec max 

prior to DPY ? YES§ 13] FAILURE OF drive time to DPY. 
PORT RMS sw TO The tb is accurate 

NO DPY 

14] Was deploy ves 15 | 
time single mtr (A8L) 
time (>34 sec) ? @ PORT RMS - STO 

NO Was stow time YESH 16 | mTROR 
G) >34sec? ” [PORT RMS sw 

: FAILED (ONE 
12] sHto sto NO POLE) 
MICROSW FAILED y 

OPEN 
18 | DPY RELAY 

FAILED OR PORT 1 
R T. . 

v ae ey een | | eV MCC for failure 
isolation. One 
failure away 
from loss of 
ability to 
operate MPM         

G) Refer to RMS - 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 
DEPLOYSTOW 
(IFM) 

@) One mtr will 
continue to run 
while deploying 
until PORT RMS 
STO/DPY sw is 
turned OFF 

One mtr will 
continue to run 
while stowing until 
PORT RMS STO/DPY 
sw is turned OFF 
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PDRS 13.5a (Cont) 
G@) Refer to RMS - 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 

. DEPLOYSTOW 
@ (IFM) 

22 | 1s RMS fully YESH 23 j POSSIBLE > 24 | 125 | tb FAILURE, (a) Receiving 
in DPY position by [ ~ J STUCK ® Discontinue ops | STRUCTURAL Maa ed hid visual inspection MICROSWS OR o/MCC FAILURE,OR JAM FF | oGactais command 
or MPM CRT SHOULDER OF PEDESTAL tb. To trip tb, all overlay ? MICROSW OTHER THAN four SYS 1 ORSYS 2 NO MISRIGGING SHOULDER indications are reqd 

Vv (6) 
G) RMS should not 

" : be used unless 26 | Checking for 27 | shoulder linkage is failure of Port e/ MCC to overcenter locked 
Re sw, SYS 1 determine if tb ole i failed G) See EPS SSR- 

136, MNC MMC4, On MCC call for equipment lost ({MA73C:D) 
when cb MCA PWR @ cb MCA PWR 
AC3 3@ MID 4- op 

AC3 3@ MID 4- 

op 
G) Closing cb MCA (A8L) 
PWR AC3 3 MID 4 
while PLD BAY @ PORT RMS - 
MECH PWR SYS 2 is DPY until tb - on may cause MPM 

DPY (68 sec to stow 
max) 

RT RMS - OFF 
° PO 

nO! : See EPS SSR- Port RMS tb - YES 28 | FAILURE OF 126, MNB MNC2, for 
PORT RMS sw equipment lost DPY ? ‘ when cb MCA PWR 
SYS1 AC2 3 MID2 - op 

NO * 

y 
(@) Closing cb MCA 

. PWR AC2 3@ MID2 [29] Checking for while PLD BAY failure of Port 
MECH PWR SYS 1 is RMS sw, SYS 2 
on may cause MPM 

Pole to stow 

(MA73C:C,D)} 
@ ch MCA PWR 

AC2 3@ MID 2 - 

op 
@ cb MCA PWR 

AC3 3% MID 4- 
cl 

(A8L) 
@ PORT RMS - 

DPY until tb - 
DPY (68 sec 

max) 
@ PORT RMS - OFF @) ¥ G) 

PorTRMStb- |Y§S30} rawureor | st 31] 
DPY ? " { PORT RMS sw, @/ MCC for possi- 

SYS2 ble sw iFM 
NO 

v 
- 

132 | FAILURE OF 
PORT RMS sw, 
BOTH POLES 

e/ MCC for possi- 
ble sw IFM 
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PDRS 13.56 MPM STO - tb NOTSTO, IND NOT 
NOMINAL, OR SINGLE MTR 

DRIVE TIME ) refer to RMS- 
MANIPULATOR tb Not sto > 1 J « POSITIONING 

SORT rus MECHANISM (MPM) 
. ° - CONTINGENCY 

eM Sa FORS OFF DEPLOY/STOW CONTROL 
(iFM) 

- Microsw PORTRMStb- | NQ| 2 | 
DPY/STO Ind STO? GQ) One mtr will 
Not Nominal eMatkore continue to run YES C _ or while stowing until 
Single Mtr Port RMS sw ts 

rive Time turned OFF 
(> 34sec) RMS STO DPY YE 

SHLD 11 00? G) 
Pee YES Signals from 

. AFT, MID, FWD, 
Nominal Config: SHLD 00 00? AND SHLD pedestals 

a aoa preteen co ns VES command tb. To 
ip tb, all f Y MINA MID 1 ON sui 00 11? ra outsy 

MNB MID 1,2 -ON indicati MING MID ON NO { indications reqd 

(MA73C:B) G) 
MCA LOGIC 4 | PORT RMS One mtr will 
MNA MID 3 - ON ©/ MCC ILED continue to run 
MNB MID 3,4 - ON sw FA while deploying 
MNC MiD 4-ON until Port RMS 
(MA73C:C) STO/DPY sw is 
cb MCA PWR turned OFF 
AC13@ MID 1-cl 
AC2 3@ MID 1,2 - ct 6 @/ MCC for 
AC3 3@ MID 2 - cl possible 

(MATIC. SM 94 7085 eM cb MCA PWR 
AC1 3@ MID 3 - cl (@) 

AC2 3 MID 3,4-cl YES iP 
AC3 3@ MID 4- cl cither STO py J STO MICRO- 2 fi 
(R13L) ither ST¢ a0 SW FAILED OP @ Continue ops 

PL BAY MECH PWR microsw in inal 
SYS 1,2-ON after stow ? sepect nomina 

microsw ind ‘1’ > cpile MICRO- | p10) ti 
after stow ? SW FAILED CL ontinue ops 

Expect 68 sec max 
drive time to DPY. 

Only one STO The tb is accurate 

microsw ind ‘1’ 

prior to stow ? ves STO MICRO- > 12 | 

SW FAILED CL ® Continue ops 

Expect 68 sec max 

Both STO microsw drive time to STO. 
ind ‘1‘ prior to YESH 43] PORT RMS The tb is accurate 

stow? " | sw FAILED TO 
NO STOW G) 

‘ | 14 j 

e /MCC for 
Lis] Was stow possible sw 
time single mtr YES iFM 
time (>34 sec) ? 16] sTOW 

RELAY, MTR, OR 
yro (a) PORT RMS 

STO/DPY SW 

117} SHLD DPY FAILED T 6 
MICROSW FAILED 
OPEN 1g} tb FAILURE, 

S RUCTURAL 
J FAILURE, OR JAM 

q 1 OF PEDESTAL 
@ MCC prior to OTHER THAN 

20 deploying SHOULDER 
® Continue ops MPM 

(tb is accurate) ¥ 

[21] 
e /MCCto 

determine if 
tb failed 
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PDRS 13. 5b (Cont) 

  

  

      

  ©) 
25 | Checking for 
failure of Port 

RMS sw, SYS1 

pole 

  

  

On MCC call 
(MA73C:D) 
@ cb MCA PWR 

AC3 3@ MID 4- 

op 
  

(A8L) 
@ PORT RMS - STO 

until tb-STO 

(68 sec max) 
@ PORT RMS - OFF 
  

PORT RMS tb - YES 

22| Is RMS in YS123] possise fg | 
fully stowed STUCK MICRO- 
position by visual SWS OR 
inspection or SHOULDER 

MPM CRT MICROSW 

overlay ? MISRIGGING 

NO 

[24] 
@ Discontinue ops 

e/ MCC       

@ 
  

y 26 | FAILURE OF 
  

STO?       
NO 

yv     
27] Checking for 
failure of Port 
RMS sw, SYS2 
pole 
  

(MA73C:C,D) 
cb MCA PWR 
®@ AC2 38 MID 2 - 

op 
© AC3 3b MID 4- 

cl 
  

{A8L) 
@ PORT RMS -STO 

until tb -STO 

(68 sec max) 
@ PORT RMS - OFF 
  

PORT RMS tb - 
STO? 

YES 

  

28.) FAILURE OF 
        

NO 

      

  

   

FAILURE OF 
PORT RMS sw, 
BOTH POLES 

  y 
  

31 | 

e/ MCC for 
possible sw 
1FM         PORT RMS sw, 

SYS 2   

  
PORT RMS sw, 
SYS 1 
    

  y © 
  

ey MCC for 
possible sw iFM       
    

G@) Refer to RMS- 
MANIPULATOR 
POSITIONING 
MECHANISM (MPM) 
CONTINGENCY 
DEPLOY/SSTOW 
(FM) 

G) RMS should not 
be used unless _ 
shoulder linkage is 
overcenter-locked 

G) See EPS SSR- 
136, MNC MMC4, 
for equipment lost 
when cb MCA PWR 
AC3 3@ MID4- op 

G) Closing cb MCA 
PWR AC3 3@ MID4 
while PLOBAY 
MECH PWR SY82 is 
on may cause MPM 
to DPY 

See EPS SSR- 
126, MNB MMC2, 
for equipment iost 
when cb MCA PWR 
AC2 3@ MiD2 - op 

(@) Closing cb MCA 
PWR AC2 3@ MID 2 
while PLDBAY 
MECH PWR SYS 1 is 
on may cause MPM 
to DPY 
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PDRS 13.5¢ MRL REL - tb NOT REL, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 

tb not REL 
or >| 1 | : 

SM 94 PORS © | ¢7PORT RMS 
CONTROL ore 

. Microsw NO Relatind PORTRMSRETEN ING] 2] 
Not Nominal ‘ SM 94 PDRS 

or 
Single Mtr YES CONTROL 
Drive Time 
(> 8 sec) RMS * REL 

AFT 1 MID iM af 3 | tb FamuRE 

Nominal config: FWD u 
(MA73C:A : 
MCA LOGIC ary single Sys 1 Le[ 15] 
MNA MID 1-ON ind = 
MNB MID 1,2 -ON 
MNC MID 2 - ON RMS LAT 
(MA73C:8) AFT 11 
MCA LOGIC MID 11 
MNAMID 3 -ON FWD 11 
MNB MID 3,4-ON 

MNC MID 4-ON Any one pair of 
(MA73C:C) ind = ‘0’ 17 cb MCA PWR RELind = ‘0 17 | 

AC13@ MID 1 -ct 
AC2 3@ MID 1,2 - cl as Lar Ret 
AC3 3@ MID 2 -c! 
(MA73C:D) MID 00 600 

cb MCA PWR FWD 00 00 
AC1 3 MID 3 - ci 4 | 
AC2 3@ MID 3,4-cl ® Continue ops 
AC3 3@ MiD 4-cl using SM 94 

(R13L) q display 
PL BAY MECH PWR | 
SYS 1,2 -ON 

SM 94 PDORS 
CONTROL GQ) 

AIlREL microsw {YESH 6 | ranureor | st 7 | 
ind ‘1' prior to PORT RMS RETEN e/ MCC for 
commanding LAT-SW TO possible SW IFM 
REL? RELEASE 2 

YES Ig | RELEASE | 9_| Nominal 
Any single SYS2__ MICROSW FAILED || | drive time tolatch 
rel Micrasw ind ‘0 OPEN and release, and 
after REL? tb is accurate. 

Continue ops 

Any single rel ind Q) 

‘I’ priortoREL — [YES 19 | RELEASE i] 
command ? MICROSW FAILED @ 18sec max 

NO CLOSED drive time to 

  

      

    
  

      

  

  

  

      

  

  

  

      

  

  

  

            

      

  

  

  

  

  

  

  
  

    

  

  

        

y   

  

  

  @ 
release. {fSYS 1 

microsw failed, 

tb is suspect for 
  

          time (18 sec) for 
release. IFM 
possible if 
switch failure. 
Potentially one 
failure away 
from ability to 
safely latch RMS 
for entry   

i2 | FAILURE OF 13 | release. If SYS 2 
PORT RMS RETEN > microsw failed, 
LAT-SW, ONE ole tally re tb is accurate. 
POLE OR RELAY isolati Continue ops 
ORMTR isolation. using SM 94 Single mtr drive ° 

display             

G) Refer to RMS- 
MANIPULATOR 
RETENTION 
LATCHES (MRL) 
CONTINGENCY 
RELEASE/LATCH 
(IFM) 

@) One mtr will 
continue to drive 
when commanding 
release until PORT 
RMS RETEN LAT - 
OFF 

G) Failed-on 
microsw disables 
one mtr. The tb is 
inaccurate from 
8-18 sec (latches 
halfway open at 
8 sec) 
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PDRS 13.5c (Cont) 

  

  

      

  

          

      

      

14] checking for 115} sys 1 REL 116 | PORT RMS 117) POTENTIAL 
failure of Port MICROSW FAILED RETEN LAT sw MECHANICAL 

RMS Reten Lat sw, OPEN FAILED, BOTH JAM. MRL FAILED 
first pole POLES IN TRANSIT 

On MCC call 
(MA73C:C,D) 
cb MCA PWR q @) v G) Vv 
@ ACI3D MID 1- 

op 18 | Continue ops 119 | 2 
@ AC23@ MID 2- using SM 94, tb e/MCC for e/MCC 

inaccurate for op 
@ AC13¢@ MID 3- 

  

drive time (8 sec) 
to LAT and REL   
release. Nominal 

    

  

  

      

  

op 

(A8L) 
@ PORT RMS 

RET LAT -REL 
until th - REL 
(18 sec max) 

SM 94 PORS 
CONTROL 

RMS REL 
AFT 11 

MIO 11 
FWD 11?     

RETEN LAT sw, 
ONE POLE   

YESH 24 FAILURE OF 

  possible SW IFM     

  

    

NO 

y ©     
22 | Checking for 
failure of Port 

RMS Reten Lat sw, 

second pole 
  

(MA73C:C,D) 

cb MCA PWR 
e ACI 3d MID 1 - 

Cc 
e AC? 36 MID 2 - 

Cc 
®@ AC1 3@ MID 3 - 

C 
© AC3 3@ MID 2 - 

op 
® AC23@ MID 4- 

op 
© AC3 3 MID 4- 

op 
  

(A8L) 

@ PORT RMS 
RET LAT - REL 
until tb - REL 
(18 sec max) 
  

  

SM 94 PORS 
CONTROL       

  

RMS REL 
AFT 1 

MID 11 

FWD 11?   < 

wa
 

  

RETEN LAT-sw, 

ONE POLE   

23 ] FAILURE OF 
  

    

NO 

  q 
  

24 | FAILURE OF 
RETEN LAT-sw, 

BOTH POLES             
25 | 
@/ MCC for 

possible SW IFM         

@) Refer to RMS- 
MANIPULATOR 
RETENTION 
LATCHES (MRL) 
CONTINGENCY 
RELEASE/LATCH 
(IFM) 

Q) One mtr will 
continue to drive 
when commanding 
release until PORT 
RMS RETEN LAT. - 
OFF 

G) See EPS SSR 126 
MMC2, 118 MMC1, 
116 MMCS for 
equipment lost 
when cb MCA PWR 
AC1 30 M101, MCA 
PWR AC2 3@ MID 2, 
MCA PWR AC1 3@ 
MID 3-op 

G) The tbis 
activated by 
receiving all three 
microsw indications 
from SYS1 only 

G) Closing 
previously opened 
cb with payload bay 
mech pwr on may 
cause MRLs to 
operate without 
command 

@) See EPS SSR - 
135 MMC2, 128 
MMC4, 136 MMC4 
for equipment lost 
when cb MCA PWR 
AC3 3@ MID 2, MCA 
PWR AC2 3@ MID4, 
MCA PWR AC3 3@ 
MID 4-op 

    

PDRS/13.5/006 02/06/89 13-79 MAL/ALL/GEN 6 

 



  

  

  

  

  

  

      

      

  

  
  

      

    
  

      
  

  

  

      

  

  

  
      

  

  

  

            

      

  

  

  

  

PDRS 13.5d MRL LAT - tb NOT LAT, IND NOT 
NOMINAL, OR SINGLE MTR DRIVE TIME 

tb Not LAT ] 
or >. 1 ° 

"1 (ABL) 
eM ator e/ PORT RMS 

RETEN LAT - 
Microsw OFF 

” Rel/Lat Ind NO| 5 | 
not Nominal! PORT RMS RETEN > 

or Single Mtr tb-LAT? SM 94 PDRS 
Drive Time CONTROL 
(> 8 sec) YES 

RMS LAT 
AFT 11 p]-3 | tb FAILURE 

Nominal Config: MID 11 
(MA73C:A) FWD 11 
MCA LOGIC 
MNAMID 1-ON Any single Sys 1 
MNB MID 1,2-ON LAT ind = ‘0° > 15 | 
MNC MID 2-ON 
(MA73C:B) 
MCA LOGIC aus Reb 
MNA MID 3 -ON 
MNB MID 3,4-ON MID 11 
MNC MID 4-ON FWD it 
(MA73C:C) 
cb MCA PWR Any one pair of 
AC13@ MID 1-cl LAT ind = ‘0’ 
AC2 3@ MID 1,2-c! 
aS 3@ Mid 2 -cl RMS LAT REL 
MA73C:D AFT 00 00 

cb MCA PWR ArT 0000 MID 00 00 AC1 3 MID 3 -cl FWD 00-00 ¥v 
AC2 3@ MID 3,4-cl 
AC3 36 MID 4-cl a | 

AN BAY MECH PWR * Continue ops 5 | using SM 94 SYS 1,2-ON 
display 

SM 94 PDRS 
CONTROL G) 

AILLAT microsw  LYEgA_6 | FAILURE OF z | 
ind ‘1’ prior to PORT RMS RETEN e/MCC for 
commanding LAT SW TO LATCH possible sw IFM 

LAT ? @) 

Any single SYS 2 
LAT microswind [YESH 8 | LATCH 9 | Nominal 

  
‘0’ after LAT ? 

  

  

Any single LAT 
ind ‘1’ prior to 
LAT command ?       

NO 

y   

MICROSW FAILED 
OPEN 

¥ 

  

  

veg] 10 } LATCH 
MICROSW FAILED 

drive time to latch 

and release. The 
tb is accurate. 
Continue ops       

  

  

11] FAILURE OF 
PORT RMS RETEN 
LAT-SW, ONE 
POLE OR RELAY 
ORMTR 
  

  @ 
  

13 | 
0/ MCC for 

possible failure 
isolation =~ 
  

Single mtr drive 
time (18 sec) for 
LATCH, IFM 

possible if switch 

failure. Potential- 
ly one failure 
away from ability 
to safely latch 
RMS for entry       

  

CLOSED 

  

q 

12 | 18 sec max 

drive time to 
LATCH. The tb is 

suspect for 
release if SYS 1 

microswitch 

failed. The tb is 

accurate tf SYS 2 
microswitch 

failed. Continue 
Ops using SM 94     display   

@) Refer to RMS- 
MANIPULATOR 
RETENTION 
LATCHES (MRL 
CONTINGENCY 
RELEASE LATCH) 
(1FM) 

Q) One mtr will 
continue to drive 
when commanding 
LATCH until Port 
RMS RETEN LAT 
switch is off 

G) Failed-on 
microsw disables 
one mtr. The tb is 
inaccurate from 8- 
18 sec (latches 
halfway closed at 8 
sec) 
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PDRS 

Lo 

13 .5d (Cont) 

  

    
  

On MCC call 
(MA73C:C,D) 
cb MCA PWR 
@ AC1 3 MID 1-   y @ 

    

14. | Checking for lis} svsi LAT 116 | PORT RMS 117} POTENTIAL 
failure of Port MICROSW FAILED RETEN LAT sw MECHANICAL 
RMS Reten Lat sw, OPEN FAILED, BOTH JAM. MRL FAILED 
first pole POLES IN TRANSIT     

  

  y ©   
  

  

      

  

  

      

          

  
e/ MCC for 

possible sw IFM     

  

      

  y ©) 
  

22 | Checking for 
failure of Port 
RMS Reten Lat sw, 

second pole 
  

(MA73C:C,D) 
cb MCA PWR 
@AC13@MiD1- 

cl 
e AC2 3@ MID 2 - 

¢ 
@ AC136 MID3 - 

cl 
@ AC3 3 MID 2 - 

op 
@ AC2 3 MID 4- 

op 
© AC3 3@ MID4- 

op 
  

(A8L) 
@PORT RMS 

RETEN LAT - 
LAT until tb - 
LAT (18 sec 
max) 
  

  

SM 94 PDRS 
CONTROL 

      

  

RMS LAT 
AFT 11 

MID 1 
FWD 11? 

op 
@ AC2 36 MID 2 - 18. | 

op ® Continue ops 

@ AC1 3 MID3- using SM 94, 

oP The tbis 
inaccurate for 

er RMS LAT. Nominal 

° 

. . 

RETEN LAT - ave time (8 

LAT until tb - ec) to 

LAT (18sec REL 

max) 

SM 94 PDRS 
CONTROL 

RMS LAT ——_S 
AFT 1 YES J21 | FAILURE OF 
MIO "1 PE RETEN LAT-sw, 
FWD 11? ONE POLE 

NO 

©   

i
F
 m wv
 

23 | FAILURE OF 
RETEN LAT-sw,   

ONE POLE     

NO 
  A 

    

  

24 | FAILURE OF y 

  
  

y © 
25 | 

  

RETEN LAT-sw, 
BOTH POLES         e/ MCC for 

possible sw IFM       

      

G) Refer to RMS- 
MANIPULATOR 
RETENTION 
LATCHES (MRL 
CONTINGENCY 
RELEASE/LATCH) 
(IFM) 

One mtr will 
continue to drive 
when commanding 
LATCH until Port 
RMS RETEN LAT 
switch is off 

(a) See EPS 
SSR-126 MMC2, 115 
MMC1, 116 MMC3 
for equipment lost 
when cb MCA PWR 
ACI 3@ MID 1, MCA 
PWR AC2 3@ MID 2, 
MCA PWR AC1 3 
MID 3-op 

G) The tb is 
activated b 
receiving ali three 
microsw indications 
from SYS1 only 

G) Closing previ- 
ously opened cbs 
with payload bay 
mech pwr on may 
cause MRLs to 
operate without 
command 

@) See EPS 
SSR-135 MMC2, 128 
MMC4, 136 MMC4 
for equipment lost 
when cb MCA PWR 
AC3 3 MID 2, MCA 
PWR AC2 3® MID 4, 
MCA PWR AC 3 3@ 
MID 4-op 
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  PDRS 13.5e PORT RMS R-F-L th-bp 
WHEN CRADLED 

  

  

  

  

      
  

  

G) Inaccurate tb 
because tb is driven 
by SYS 1 only 

  
  

            
  

  
  

            

1- . 
PORT RMS Ht» 1) - 

R-F-L. th - bp SM 94 PORS 
CONTROL 

RMS rDy |Y55 | 2] PorT RMS L_y 
AFT TT R-F-L tb FAILURE @ Use SM 94 for 
MID 1 pedestal with 

Nominal Config: FWD 11? failed tb 
(MA73C:A) 
MCA LOGIC NO 
MNA MID 1-ON 
MNB MID 1,2-ON ¥ @) 
MNC MID 2-ON 

(MA73C:B) La] microsw | 4) 
MCA LOGIC FAILURE ® Use R-F-L align- 
MNA MID 3 - ON ment guides on 
MNB MID 3,4- ON 

      

  

    

  

    
  

    
  

  
  

  
  

  

  
  

  
  

  

          
  

    
  

      
  

MPM (if visible) 
MNC MID 4-ON for failed ped- 

estal and use 

SM 94SY5S 2 

RDY indications 

PDRS 13.5f PORT RMS R-F-L tb - gray 
WHEN UNCRADLED 

al) ] @ Inaccurate tb 
PORT RMS " because tb is driven 

R-F-L tb - gray SM 94 PORS by SYS 1 only 
CONTROL 

ams aby_—«(YES#_2.| PorTRMS 3] 
AFT 00° R-F-L tb FAILURE @ Use SM 94 for 
MID 00 |! pedestal with 

Nominal Config: FWD 00? failed tb 
(MA73C:A) 
MCA LOGIC NO 
MNA MIO 1-ON 

MNS MID 12; ON : © 
(MA73C:8) 4] microsw | sts 
MCA LOGIC FAILURE @ When cradling, 

MNA MID 3 -ON use R-F-L align- 
MING wip 2450" ment guides on 

. MPM (if visible) 

for failed ped- 
estal and use 

SM94SYS2 
RDY indications 
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PDRS SSR-1 
MPM MTR INHIBIT DISABLE 

SM 94 PDRS CONTROL 

f RMS STO/OPLY -1X 1X: 

1. Inhibit Microswitch 
MA73C:A MCA LOGIC MNC MID 2 - OFF 

CRT /RMS STO/OPLY -0 X0X 

2. Stow (Deploy) MPM 
  

CAUTION   

  
  

    

If switch is not turned off, mtr will 
continue to run. Mechanical damage 
to mtr may result       

A&L PORT RMS - STO (DPY) as reqd (68 sec max) 
- OFF 

¥ MPM is stowed (deployed) using CRT indication (tb inaccurate): 
CRT Stowed: RMS STO/DPLY -0 10 X 

(Deployed: RMS STO/DPLY - 0 X0 1) 

MCC can verify status of FWD, MID, AFT pedestals 

3. Enable Bus 
MA73C:A MCA LOGIC MNC MID 2-ON >>   

tf RMS STO/DPLY -X 1X 1: 

4. Inhibit Microswitch 
MA73C:8 MCA LOGIC MNB MID 4 - OFF 

CRT /RMS STO/OPLY - X0X0 

5. Stow (Deploy) MPM 
  

  
CAUTION     

    

If switch is not turned off, mtr will 
continue to run. Mechanical damage 
to mtr may result       

A8L PORT RMS - STO (DPY) as reqd (68 sec max) 
- OFF 

¥ MPM is stowed (deployed) using CRT indication (tb accurate): 
CRT Stowed: RMS STO/DPLY -10X0 

(Deployed: RMS STO/OPLY - X 0 10) 

MCC can verify status of FWD, MID, AFT pedestals 

6. Enable Bus 
MA73C:8 MCA LOGIC MNB MID 4- ON 
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PDRS SSR-2 
RMS JOINT FAILED PAD 

ABU. . / BRAKES - ON (tb-on) 

If joint failed free, 
/ DAP: VRCS or free drift 

BRAKES - as reqd 

  

  

  

  

                
  

MODE - (MCC) 

Maneuver to: 

sy sp EP we WY. WR 
1 

2 

3 

4 

5 

¥ BRAKES - ON (tb-on) 
MODE - not DIRECT (Its-off) 

~~ 

968 

PDRS/SR/002 10/18/88 13-85 MAU/ALUGEN 3 

 



PDRS SSR-3 
BACKDRIVE TECHNIQUE - JOINT FREE 

SP - FAILED 

  . 

WARNING 
  

    

          

  

PORT RADIATOR must be stowed       

NOTE 
Can expect CONT ERR 

and Master Alarm 

1. SETUP 

If RADIATORS deployed 
Perform RAD STOW (ORB OPS, ECLS) 

/¥ BRAKES - ON (tb-ON) _ 
PARAM sel - JOINT ANGLE 

A6U Y DAP: VRCS or free drift 

If SP < 7.5 deg, Go to step 3 

Calculate “IC”: If SP < 45, IC = -(2x SP) 

Otherwise, IC = -90 

MODE - DIRECT {It-on) 

  

  

DIRECT DR to: 

sy SP EP we Wy WR 

+75 FREE Ic 0 0 0                 

MODE - not DIRECT (It-off) 

SM 94 PDRS CONTROL 

AUTO BRAKES INH - ITEM 10, EXEC (*) 

2. BACKDRIVE OPERATION 

NOTE 
Hold SINGLE DR command for 4 sec, 

apply BRAKES - ON then release 

SINGLE DR command 

RATE - COARSE (RATE MIN tb-OFF) 

JOINT sel - EP 
BRAKES - OFF (tb-OFF) 
MODE - SINGLE, ENTER 

SINGLE DR-‘+', after 4 sec and while holding sw 
BRAKES - ON (tb - ON) 

If SP < 7.5 deg, Go to step 3 

IfEP = -15 deg, reconfig EP 
MODE - DIRECT (it-on) 
DIRECT DREP to: -(2 X SP) or max -90 
MODE - not DIRECT (It-off) 

Repeat step 2 
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PDRS SSR-3 (Cont) 

3. RECONFIG JOINTS FOR CRADLE 

  
  CAUTION   

      

Use CCTVs to monitor 

proximity of RMS to orbiter       

7 BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 

DIRECT DR to: 

current FREE 

0 

-1 

  

MODE - not DIRECT (It-off) ~ 

4. START RMS CRADLE 

NOTE 
Hold SINGLE DR command for 1/2 sec, 
apply BRAKES - ON then release 
SINGLE DR command 

JOINT sel - EP 
BRAKES - OFF (tb-OFF) 
MODE - SINGLE, ENTER 

SINGLE DR -‘ +’, after 1/2 sec and while holding sw 
BRAKES - ON (tb-ON) 

if PORT RMS R-F-L FWD tb - gray, 
Go to step 5 

IfEP = +1 deg, reconfig EP 
MODE - DIRECT (It-on) 
DIRECT DR EP to: 0 
MODE - not DIRECT (It-off) 

Repeat step 4 

5. COMPLETE RMS CRADLE 

/ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 

  

  

DIRECT DR to: 

SY SP EP we WY WR 

0 FREE 0 0 0 0                 

MODE - not DIRECT (it-off) 

¥ PORT RMS R-F-L tb (three) - gray 

Perform steps 2-4, RMS PWRDN (PDRS OPS) >> 
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PDRS SSR-3 (Cont) 

EP - FAILED . 

NOTE 
Can expect CONT ERR 

and Master Alarm 

1. SETUP 

¥ BRAKES - ON (tb-ON) 
PARAM sel - JOINT ANGLE 

A6U Y DAP: VRCS or free drift 

If EP 2 -1 deg, Go to step 3 

Calculate “IC”: If EP > -65, IC = -(2 x EP) 
Otherwise, IC = +130 

MODE - DIRECT (It-on) 

  

  

  

DIRECT DR to: 

SY SP —P Wwe WY WR 

current ic FREE +5 0 0 
value 

0               
  

MODE - not DIRECT (t-OFF) 

SM 94 PORS CONTROL 

AUTO BRAKES INH - ITEM 10, EXEC (*) 

2. BACKDRIVE OPERATION 

NOTE 
Hold SINGLE DR command for 4 sec, 

apply BRAKES - ON then release 
SINGLE DR command 

RATE - COARSE (RATE MIN tb-OFF) 

JOINT sel - SP 
BRAKES - OFF (tb-OFF) 
MODE - SINGLE, ENTER 

SINGLE DR - ’-', after 4 sec and while holding sw 
BRAKES - ON (tb - ON) 

If EP = -1 deg, Go to step 3 

lf SP < -(EP), reconfig SP 
MODE - DIRECT (It-on) 
DIRECT DRSP to: -(2 X EP) or max +130 
MODE - not DIRECT (It-off) 

Repeat step 2 
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PDRS SSR-3 (Cont) 

3. RECONFIG FOR CRADLE’ 

¥ BRAKES - ON (tb-ON) 

5. 

MODE - DIRECT (It-on) 

DIRECT DR to: 

  

sy SP EP we WY. WR 
  

current +15 FREE +10 0 0 

value 
  

            0     

MODE - not DIRECT (it-off) 

START RMS CRADLE 

NOTE 
Hold SINGLE DR command for 1/2 sec, 
apply BRAKES - ON then release 
SINGLE DR command 

JOINT sel - SP 

BRAKES - OFF (tb-OFF) 
MODE - SINGLE, ENTER 

IfEP > +0.1, 
SINGLE DR -' +". after 1/2 sec and while holding sw 
BRAKES - ON (tb-ON) 

IfEP < -0.1, 
SINGLE OR -‘-', after 1/2 sec and while holding sw 
BRAKES - ON (tb-ON) 

Repeat step 4 until -0.1 < EP < +0.1 

COMPLETE RMS CRADLE 

/ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 

DIRECT OR to: 
  

SY SP. EP WP. wy WR 
  

  0 0 FREE 0 0 0               

MODE - not DIRECT (It-off) 

/ PORT RMS R-F-L tb (three) - gray 

Perform steps 2-4, RMS PWRDN (PDRS OPS) 
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PDRS SSR-3 (Cont) 

WP - FAILED 
1. SETUP . . . 

7 BRAKES - ON (tb-ON) 
A6U /DAP: VRCS or free drift 

MODE - DIRECT (It-on) 
DIRECT DR to: 
  

SY] SP LEP] WP IWwyi WR 
O |+90/-90]} FREE] O (+ 19.5 
  

                
MODE - not DIRECT (it-off) 

PARAM sel - JOINT ANGLE 

CRT SM 94 PORS CONTROL 

AUTO BRAKES INH - ITEM 10, EXEC (*) 

2. BACKDRIVE OPERATION (To config -0.1 < WP <= +0.1 deq) 

NOTE 
For steps 2a and 2b, the THC input will be at 1/3 to 1/2 deflection. 
After 1-2 sec, quickly command full scale deflection in 
Opposite direction. When WP joint angle displayed 
is constant, apply BRAKES - ON and release THC 

2a. If WP < -0.1 deg 

RATE sw - COARSE (RATE MIN tb-OFF) 

if WP > -2.0 deg, 
RATE sw - VERN (RATE MIN tb-ON) 

VJOINT sel - WP 
BRAKES - OFF (tb-OFF) 

MODE - END EFF, ENTER 

THC - *-Z‘ (UP) 1/3 to 1/2 deflection 

After 1-2 sec, 
THC - '+Z' (DOWN) full deflection 

When WP joint angle is constant, 

BRAKES - ON (tb-ON) 
Release THC 

(f -0.1 < WP < +0.1,gotostep 2c 

If SP > 120 deg or < 60 deg, go to step 3 

If WP < -0.1 deg, repeat step 2a 

If WP > +0.1 deg, goto step 2b 

2b. IfWP > +0.1 deq 

7 RATE sw - COARSE (RATE MIN tb-OFF) 
If WP < +2.0deg, 
RATE sw - VERN (RATE MIN tb-ON) 

/ JOINT sel - WP 
BRAKES - OFF (tb-OFF) 

MODE - END EFF, ENTER 

THC - ’+2Z’ (DOWN) 1/3 to 1/2 deflection 

After 1-2 sec, 
THC - ’-Z' (UP) full deflection 

When WP joint angle is constant, 
BRAKES - ON (tb-ON) 
Release THC 

If -0.1 < WP < +0.1, go tostep 2c 

If SP > 120 deg or < 60 deg, reconfig per step 3 

If WP > +0.1 deg, repeat step 2b 

If WP < -0.1 deg, go to step 2a 
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PDRS SSR-3 (Cont) 

2c. If -0.1 S WP s +0.1 deq ‘ * 

/ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 
DIRECT DR tocradie: 
  

  

  

SY SP EP we | WY WR 

O | Current | +1MA]FREE| O | +195 * 
Value 

0 (MA 0                 

MODE - not DIRECT (It-off) 

/ PORT RMS R-F-L tb (three) - gray 

Perform steps 2-4, RMS PWRDN (PDRS OPS) >> 

3. RECONFIG OF JOINTS 

/ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 
DIRECT DR to: 
  

SY|_SP | EP | WP iwy] wr 
O [+90|-90 FREE! 0 [1419.5 
  

                

MODE - not DIRECT (It-off) 

If WP < -0.1 deg, go to step 2a 

if WP > +0.1 deg, goto step 2b 
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PDRS SSR-3 (Cont) 

WY - FAILED 

1. SETUP . 

. / BRAKES - ON (tb-ON) 

A6U Y DAP: VRCS or free drift 
MODE - DIRECT (It-on) 

DIRECT DR to: 
  

SY} SP_ | EP{ WP iWwY_ |] WR 
0 |]+90/-90/ O (FREE | + 19.5 
  

                
MODE - not DIRECT (It-off) 

PARAM sel - JOINT ANGLE 
  

CRT SM 94 PORS CONTROL 
      

AUTO BRAKES INH - ITEM 10, EXEC (*) 

2. BACKDRIVE OPERATION (To config -0.1 = WY s +0.1deq) 

NOTE 
For steps 2a and 2b, the THC input will be at 1/3 to 1/2 deflection. 
After 2-3 sec, quickly command full scale deflection in opposite 
direction. When WY joint angle displayedis constant, apply 
BRAKES - ON and release THC 

2a. If WY < -0.1deq 

RATE sw - COARSE (RATE MIN tb-OFF) 

If WP > -2.0 deg, 
RATE sw - VERN (RATE MIN tb-ON) 

/JOINT sel - WY 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 

THC - ’+ Y¥’ (PORT) 1/3 to 1/2 deflection 

After 3-4 sec, 
THC - '-Y‘ (STBD) full deflection 

When WY joint angle is constant, 
BRAKES - ON (tb-ON) 
Release THC 

If -0.1 = WY = +0.1 deg, go tostep 2c 

If SP > 120 deg or < 60 deg, go to step 3 

If WP < -0.1 deg, repeat step 2a 

If WP > +0.1,gotostep 2b 

2b. If WY > +0.1 deg 

# RATE sw - COARSE (RATE MIN tb-OFF) 
If WY < +2.0deg, 
RATE sw - VERN (RATE MIN tb-ON) 

7JOINT - WY 
BRAKES - OFF (tb-OFF) 
MODE - END EFF, ENTER 

THC- *-Y’ (STBD) 1/3 to 1/2 deflection 

After 2-3 sec, 
THC - ‘+ Y’ (PORT) full deflection 

When WY joint angle is constant, 
BRAKES - ON (tb-ON) 
Release THC 

If-0.1 = WY = +0.1 deg, go tostep 2c 

If SP > 120 deg or < 60 deg, go tostep 3 

if WP > +0.1 deg, repeat step 2b 

If WP < -0.1 deg, goto step 2a 
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PDRS SSR-3 (Cont) 

2c. 

DIRECT OR to cradie: 

If-0.1 = WY = 0.1 deg 

¥ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 

  

  

  

          

SY SP EP we | WY | WR 

0 [Current | +1 MAT +5 | FREE] O 
Value 

a 0       

MODE - not DIRECT (It-off) 

/PORT RMS R-F-L tb (three) - gray 

Perform steps 2-4, RMS PWRDN (PDRS OPS) > > 

3. RECONFIG OF JOINTS 

¥ BRAKES - ON (tb-ON) 
MODE - DIRECT (It-on) 

  

  

DIRECT DOR to: 

SY} SP | EP} WPI WY_] WR 
0 {+90}-90) O | FREE]+ 19.5                 

MODE - not DIRECT (It-off) 

if WP < -0.1 deg, go to step 2a 

If WP > +0.1 deg, go to step 2b 
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PDRS SSR-4 
RMS IFM D&C KIT 

1. Install RMS IFM D&C KIT; RMS CONTINGENCY OPERATIONANSTALLATION AND REMOVAL 
OF THE RMS IFM D&C KIT (IFM, PROCEDURES M THRU R) 

NOTE 

All pnt A8U, A8L tbs are functional 
with D&C Kit installed 

A8L 2. RMS SEL-PORT 

3. If SHOULDER BRACE RELEASE reqd: 

019 a. /DCUTIL PWR MNA - OFF o™ 
b. COAS PWR-ON ‘ 
c. RMSIFM D&CKIT: 

SHOULDER BRACE - RELEASE (Hold for 2 sec following tb-gray on Pni A8U) 
d. COAS PWR - OFF 

Go to step 5 

4. 1f DIRECT DRIVE, END EFFECTOR, or safing INHIBIT functions reqd: 
  

CAUTION     

      

If RMS IFM D&C Kit INHIBIT 
switch is in INHIBIT, auto safing 
is disabled. Auto brakes still 
available. If joint runaway 
occurs while using DIRECT 
DRIVE, turn OC UTIL PWR MNA 
(pnl 019) to OFF     
  

a. RMSIFM D&C Kit: 
“INHIBIT sw - OFF 

b. OCUTIL PWR MNA-ON 
if DIRECT DRIVE functions read: 

A8U BRAKES - ON (tb-ON) on™ 

a 5 

NOTE 

Operation of Joint Select Switch, Direct Drive, and 
End Effector switches similar to corresponding 
pni A8U switches. Limping of arm not available 
for End Effector functions 

  

d. Perform DIRECT DRIVE, END EFFECTOR, or safing INHIBIT functions as reqd 
019 e. DCUTIL PWR MNA- OFF 

5. Remove RMS IFM D&C KIT, RMS CONTINGENCY OPERATIONANSTALLATION AND REMOVAL 
OF THE RMS IFM D&C KIT (IFM, PROCEDURES M THRU R) 

977 END 
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