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Section1: SMS Systems Instructor Overview 

After assignment to a training team the SMS systems 

instructor is responsible for flight crew training for all 

phases of flight. Specifically the systems instructor is 

responsible for: 

@ Researching and preparing material for con- 

ducting crew briefings concerning systems 

procedures 

@ Writing simulation scripts to achieve specific 

training objectives 

@ Evaluating the success of crew training and 

noting problems 

@ Participating as a member of an SMS training 

team for nonintegrated simulations and support 

of asimulation control area (SCA) team for 

integrated simulations. 

@ Supporting new personnel during on job 

training (OJT) periods. 

After being certified, a systems instructor will possess an 

intimate working knowledge of the following Orbiter 

systems: 

e Electrical power system (EPS) 

® Environmental control and life support systems 

(ECLSS) 
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Auxiliary power unit/hydraulic (APU/HYD) 

Mechanical (MECH) 

Caution and Warning (C&W) 

Communications (COMM) Note: nonintegrated 

only 

Instrumentation (INST) Note: nonintegrated 

only



      

Section 2: Definitions 

Before we get started into the handbook, it might be 

helpful to list some definitions of the more common 

words used at the SMS. 

AB term 

assigned crew 

auto switch reset 

back room 

call-sign alphabet 
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abnormal termination; an 

unplanned termination of a 

simulation 

a crew that has been selected to fly a 

specific mission 

does the same as a reset, except it 

will configure all switches in the 

software in their proper position 

(the actual hardware will not move) 

staff support room for the Mission 

Operations Control Room (MOCR); 

mission planning support room, 

(MPSR) 

Alpha, Bravo, Charlie, Delta, Echo, 

Foxtrot, Golf, Hotel, India, Juliet, 

Kilo, Lima, Mike, November, Oscar, 

Papa, Quebec, Romeo, Sierra, 

Tango, Uniform, Victor, Whiskey, 

X-ray, Yankee, Zulu 
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consumables 

“dancing” DI 

data base 

data store 

delta reset 

DI 

D/O 

substances that are used during a 

mission that are not replenishable, 

i.e. 07, Hz and auxiliary power unit 

(APU) fuel 

oscillating input continuously 

switching positions 

storage of all terms used in a 

simulation 

starting point for specific flight 

objectives, i.e. payload deploys, 

200K entries, and any other desired 

starting point for which a reset point 

does not exist 

allows corrections to initial load, 

such as accumulator quantity or cryo 

usage; it will be used in a reset to 

give proper indications of 

consumables 

discrete input 

deorbit



  

dummy loads 

EECOM 

EECOM monitor 

E| 

engineering mode 

FB 

flight rules 

flight software 

flight specific 
procedures 

1D323 

a simulated load placed on a bus to 

give proper indications during a 
simulation 

front room position responding to 
thermal, life support, and electrical 
Orbiter systems 

the systems person responsible for 
training EECOM and RMU flight 
controllers 

entry interface 

operational mode which allows any 
change to be done, i.e. look and 
enters 

fixed base, training station that has 
no motion capability 

a set of guidelines (rules) that define 
failure modes and dictate the 
appropriate responses to them 

the package of Orbiter onboard 
software used for the flight 

in effect for a particular flight; these 
procedures may change from flight 
to flight depending on crew size, 
payloads, etc. 

frame job 
transgression 

freeze 

front room 

GMT 

host 

integrated sim 

L/O 

load/SMS “funny” 

look and enters 

(L/E) 

failure of computer to process 
required tasks in allotted time 

action taken by the instructor or 
operator to hold the simulation at 
that instant; restartable 

Mission Operations Control Room 

(MOCR); also called Flight Control 
Room (FCR) 

Greenwich mean time, Zulu time 

the main computer that supports the 
simulation 

a joint simulation between building. 
5 and the MOCR, these simulations 
are intended to be as real as possible 

lift off 

a particular quirk that has been 
noted to happen without any 
explanation 

all parameters in the model are 
given IDs, (mnemonics) the action to 

change a parameter is called a look 
and enter



      

MB 

MET 

MSID code 

NSP 

NSS 

operator 

PIR/DR 

POCC 
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motion base, training station that 

has the capability of movement for 

training the crew to motion clues 

mission elapsed time 

parameter number measure 

stimulus identification 

network signal processor, formats 

data to be downlinked from the 

Orbiter to ground 

network simulation system, 

responsible for the simulation of 

network command and data flow 

during simulations 

person responsible for the simulator, 

initializing runs and resets; 

responsible for hardware problems 

problem incident report/discrepancy 

report, unacceptable behavior of 

the software of a load, a report is 

written up by the instructor against 

the problem 

Payload Operation Control Center 

PSO 

purple cursor 

reload 

reset 

reset point 

RMU 

2-3 

parallel switch override, using the 

light pen the instructor can override 

the switch position to a new desired 

position 

indication of inability to transmit 

cursor 

action taken by the operator to 

reinitialize a sim, this procedure has 

the operator remove software and 

reload the software back into the 

system 

an initialization by the SMS operator 

to return the simulator to point in 

time in the flight; all parameters are 

set to the proper value for that 

point; a reset will not reconfigure 

switches out positioncontinuance 

predefined starting point for sim- 

ulation runs, 4 such points are 

assigned to each load; T - 25, 

T + 1HR, D/O-4HR and EI 

front room position responding to 

remote manipulation, mechanical, 

upper stage



  

run 

safestore 

SCA 

SSR 

stand alone sim 

step-ahead 

TIG 

™ 

T0323 

start-up of the simulation and its 

continuance 

operation where data is saved at 
intervals, so if the system goes down 

there exists a point of return 
without having to completely start 
over 

simulation control area; where 

instructor and SIM SUP direct 

training of flight controllers 

simulation software requirement, 

request for new capabilities in the 
SMS 

a simulation in which only the 
instructor station is used for 
training; feedback from the sim is 
given at all times 

action taken by the operator to 
move through the timeline quickly 
to a desired point in the mission 

time to ignition 

telemetry, data that is downlinked 

TMBU 

training load 

training mode 

training script 

visual/DIG 

table maintenance block update, 
sends to the GPC stimulus for various 
software programs 

Shuttle simulator software devel- 

oped for training 

operational mode where instructors 

can only change values on inter- 
active Aydin pages 

a document developed through a 
team effort to place the Orbiter in a 
condition such that a desired 
procedure is carried out; thesescripts 

are used during a session as the 
guideline for training 

digital image generator, simulation 
of visual cues for use by the crew
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Section 3: SMS Systems Instructor Responsibilities 

An SMS systems instructor should be proficient in the 

operation of the console components: Aydin keyboard, 

visuals and graphics displays, and hardcopy machines. 

The efficiency of the instructor will increase as more time 

is spent working with this equipment. 

The SMS systems instructor should be familiar with 

communication loop discipline, which means using 

correct call signs and keeping the discussion on a 

professional plane. When addressing the crew, call to 

person and then identify yourself. For example, say “PLT 

systems.” This tells the pilot that the systems instructor 

wishes to communicate with him. Also, during inte- 

grated sims the SMS instructor should use care when 

communicating with the crew and do so only if in- 

structed by the EECOM monitor. 

The instructor should have knowledge of vehicle and 

flight specific mission rules that involve Orbiter systems. 

When working with an assigned crew the SMS systems 

instructor should understand all flight rules for that 

mission. 

Instructors will be familiar with all flight data file books. 

Systems instructors will support the crew in flight data 

file procedures clarification. Whenever there isa 

question that can not be readily answered, the systems 

instructor will take responsibility in researching the 

correct solution. 
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The systems instructor will be proficient in the activation 

of malfunctions according to the script or through real 

time coordination with the lead. The systems instructor 

should be capable of calling up a specific malfunction 

within a limited time frame. The ability to follow the 

crew actions by monitoring the displays and crew conver- 

sation helps the instructor in pointing out mistakes made 

by the crew. 

The systems instructor will actively take part in the crew 

debriefing following a SMS session. The instructor having 

followed the crews actions will be capable of pointing 

out missed and improperly completed procedures. 

During an integrated debriefing the systems instructor 

will support the EECOM monitor during debriefing of the 

flight controllers. 

Systems instructors are responsible for attending team 

meetings to plan training and to write scripts. if the 

instructor cannot make it to the meeting or training 

session, it will be his/her responsibility to find a replace- 

ment. In the event a replacement is necessary, both the 

team lead and systems SMS group lead should be notified 

in advance. 

Reporting model peculiarities, improvements, and prob- 

lems to the systems group is both necessary and bene- 

ficial to all systems instructors. Such reports are extreme- 

ly helpful in keeping the instructor staff aware of model 

peculiarities.



  

SMS instructor will author PIRs on things that happen or 

do not happen due to load errors or software problems. 

PIRs should be written as soon as possible after they 

occur. 
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Section 4: Aydin Displays 

The displays listed below are the Aydin pages that are 

used by the SMS systems instructor. Each one will be 

presented in the following pages. More complex displays 

will include a brief explanation of their parameters. 

Displays that cover more than one subject will be 

presented only once. 

Aydin Pages 

Orbiter System Monitor Displays 

APU $310, $311, HASM, CONS 

HYD $305, $306, $307, $308, HPSM 

ATMOS $400, EGSS, EPHX 

Fans $400, EABY, EPHX 

H20 Loops $401, EWLS 

Freon Loops $401, EAV2, EFEF 

RADS ERLD 
RADS Deploy HBR1 
FES EFTE 
NH3BLR $402, EFAB 

H20 TKS $402, EAV1, EAPW, CONS 

PLBDs $300, HBD1, HBD2, HBR1 

FUELCELLS $405, DFC1, DFC2, DFC3, DFSM, DGDF 

CRYOs $405, $406, DGOA, DGDF 

EPS $407, DDDD, DLDL, DDLS 

C&W $415, $430 - 437 

VENTS $300, EAV3 

ET DOORS $300 
LNDG GEARS FGO1 
BRAKES/NWS $301 
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Aydin pages are used primarily for monitoring the health 

of the Orbiter systems, during a malfunction and during 

nominal flight. There are some pages used to massage 

data to simulate conditions desired by the training team. 

For example, ERLD, is used to cold soak the radiators by 

manipulation of parameter temperatures.
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$310 
  

  

  

    
  

$310 
1509 

AOS NIGHT MET 024:57:59 RUN SGMT 080:02:02:16 UP APU OPS 3 OF 2 $310 

RESET POINT 11 aPuU oPS 1 

FUEL TANKS VALVES GAS GEN/TURE 

4 2 3 1 2 i 2 3 

N2 P 223.7 220.1 221.6 I50 CL CL CL PC 0. 0. 0. 

N2 T 59.0 59.4 $9.1 
FUEL PRI T BED 552. S58. S66. 

P 223.7 220.1 221.6 CNTL OP OP OP 

T 59.90 59.4 59.2 P FUEL 224%. 220. 222. 

FUEL % 78. 78. CNTL CL CL CL TURE 
SPEED 7% Q. ®. ®. 

GAGE % 92. 92. N2 Ch CL SL 
EXH GAS 

FUEL WTR T CEGT) 43. 43. 43. 

Mass 274. «272. «272. BLR OFF OFF OFF 

RATE BY HTR A ON ON oN 

R/SEC 9.000 @.000 0.000 PASS CL CL CL 
XDCRS 

HTR & OFF OFF OFF 

P—A «223.7 220.4 221.6 
TA 59.0 59.4 S§9.4 

LUBE OIL/GEAR BOX CONTROLLER MISCELLANEOUS 

i 2 3 i 2 3 1 2 3 

OUTLET . FREEZE 

OIL P Ss. 25. 25. ON/OFF OFF OFF OFF T OFF OFF OFF 

OIL T 62. 62. 60. TNK LINE 

INLET READY OFF OFF OFF  HTR OFF OFF OFF 

OIL Pp Oo2S. «25. «2S. AUTO OFF OFF OFF L/Q LINE 

OIL T 62. 62. 66. $/0 HTR OFF OFF OFF 
START OFF OFF OFF HYD 

NZ P 234%. 23S. 238. START READY OFF OFF OFF 
OVRD OFF OFF OFF 

N2 MASS .007 .007 .007 SPEED 
NORM * * * $/D 

GEAR BOX 
ERG T 173. 178. 185. HIGH CTCH BTL 

P 4.3 14.3 14.3 

OIL MASS 5.2 5.2 5.2 PWR SH OFF OFF OFF CTCH BTL 
PWR OFF OFF OFF MASS 0.00 9.00 6.00 

GEAR BOX L/O T EGT 

P 25. 25. GiW CaN 
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$311 
  

  

S3it 

AOS NIGHT MET 024:58:16 RUN 

RESET POINT ii 

SGMT 080:02:02:33 
  

  
APU OPS 2 

  
  

FUEL PUMP/VALVE COOLING 

APU fi APU 2 

FRE T 1iG6. 109. 

FRO T 101. 104. 

PRI VLV cL SW A OFF cL 

sEC VLYV cL sw B. OFF cL 

PRI LN T 75. HTR .A 6 75. HTR 

SEC LN T 74. HTR A B 75. HTR 

PRI TANK VLY CL PR 44. H20 14.6 GNZ . 

SEC TANK CL 45. 21.0 . 

GAS GEN/INJ COOLING 

GGeB T 553. ST/OV OFF 659. ST/O0V 

INJ T 653. TMR eo. 559. TMR 

VLYV cL cL 

LINE T 75. jHTR A 6B 75. $HTR 

TANK PR 90. H20 6.90 GN2 . 

ALL TEMPS DEG F AL 

1508 

PU OFS 2 OF 2 $2 

APU 3 

114. 

i109. 

cl 

cL 

a 6 74, HTR A BG 

é 8 7s. HTR A B&B 

24000 T 74. HTR A 6G 

22000 74, a &6 

OFF 565. ST/OV OFF 

9. 565. THR Q. 

CL 

a 6 75. jHTR A 6B 

e6s43 T 74. HTR A B 

L PRESS PSIA 
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HASM 
  

  

HASM 15093 

AOS NIGHT MET 024:58:43 RUN SGMT 980:02:03:00 UP PU SUMMARY HASM 

Seed eee         RESET POINT 11 

    Tees PT 

FUEL TANK TEMP 58.867 59.309 58.917 

FUEL TANK PRESS 223.641 220. 062 221.508 

FUEL TANK Mass 274. 900 272.000 272.000 

FUEL TANK FLOW 6.000 0.000 0.000 
OUT OF FUEL 
FUEL TANK VALVE CLOSED CLOSED CLOSED 

FUEL PUMP OUT P / 223. 641 229.062 221.503 

FUEL PUMP FLOW 0.900 9. 900 ©, 060 

FUEL CONT VLV i 1 OPEN OPEN OPEN 

FUEL CONT VLYV @ CLOSED CLOSED CLOSED 

GAS GEN PRESS . 900 . 909 . 900 

GAS GEN TEMP 554.226 560.237 562.076 

GAS GEN OUT TEMP ©. 900 0.900 0. 000 

TURBINE FOWER 8. 000 8.000 0.600 

GEAR BOX LOST P @. 060 @. 000 0.060 

RPM 0.9 9.90 9.9 

RPM PERCENT 0.000 6.000 0.000 

FUEL CONSUMED 9.900 0. 600 0. 906 

EXHAUST GAS TEMP 41.917 41.917 41.917 

EXHAUST GAS PRESS . 800 . 900 . 800 

GEAR BOX FRESS | 25.325 25.313 25.217 

LOP FLOW 0.960 0.900 9.000 

LOP OUT PRESS 25.325 25.313 25.217 

LUBE OIL MASS 5.200 5.200 5.200 

GEAR BOX OUT TEMP 174%. 668 179.095 186.793 

LUBE OIL OUT TEMP 61.590 61.343 59.362 

BEARING TEMP 174. 829 179. 256 186.3956 
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CONS 
  

  
  

CONS 

HOS NIGHT MET 024:59:00 RUN SGMT 080 

EFCLSS/ZFUEL CONS 

LBS MASS sYsS 1 SYS 2 

eran ee . 814 . 935 

a etl 49.04 48.55 

aT |G 20 520 

49.44 49.44 

  

i-i 1-2 2-1 2-2 

(EMSs «66.9 66.0 «66.0 «66.8 

SIEER= 9.0 

BE=0.5 EER= .4+ 

aA=1S4.5 Ewag—i. 4% 

  

POT H20 TANKS 
Hit 

103.7 87.9 157.0 

& & F 
157.9 0.0 0.0 

  

1509 

:02:03:17 FUEL CELL APU/HYD. CONS 

APU/HYD 

SYS 2 S$Y¥5 3 

272.9 272.96 

Diana 2.530 2.600 2.620 

. 007 . 007 . 607 

5.20 5.209 5.20 

LOS MASS SYS 1 

Saas 274. 0 

  

287.6 226.2 235.9 

. 436 436 436 

  

1141.06 111.00 111.06 

. 128 . 128 .128 
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$305 
  

  

5305 1509 

AOS NIGHT MET 024:59:17 RUN SGMT ©80:02:03:34 UP S305 HYDRAULICS 1-4 

HYDRAULICS (1 OF 4) SS = HP 

     

  

   

   

    

   
    

    PWR SECT LG TEMP , MYe,sYS 

        

MN PUMP DEPRESS OFF OFF OFF LG ISOL VLV CL cl CL 

SUP PRESS A PSIA 75. 75. 75. LG UP CIRC VLV cL 

SUP FRESS B PSIA 74. 75. 75. 
MN PUMP RPM 9, 0. Go. MID FUS RET LN T 54. 

RSYR QTY % 53. 53. 56. BK SW VLV LN T 

RSVR PRESS PSIA 75. me 75. LH INBO T 53. 

RSVR TEMP 64. 6S. 67. LH OTBD T 53. 

RSVR HYD LEM 3Z. 31. 30. RH INSD T 53. 
RH OTBD T 

ACCUM GN2 P PSIA 2992. 3000. 3011. 
FREON HX 

HYD FLUID OUT T 162. 1672. 162. 
HYD T CNTL VLYV OF OP OF 

CIRC PUMP OFF OFF OFF 
CIRC PUMP P PSIA 7s. 7S. 75. 

PRESS LN TEMP 1072. 1072. 102. 
RETURN LN TEMP 64. és. 67. L G D E P L 0 Y 

APU OIL TEMP 61. 61. 59. 
ARM RELAYS RESET 
ON RELAYS RESET 
YP/CIRC VLY cL 
ISOL VLV 1 CL 
ISOL VLYV 2 CL 
ISOL VLV 3 ck 
CONTR VLV CL 
DUMP VLYV CL 

ALL TEMPS DEG F 
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$306 
  

S| 

  

$305 15693 

AOS NIGHT MET 024:53:42 RUN SGMT 030:02:63:59 $306 HYDRAULICS 2-4 

HYDRAULICS (2 OF 4) 

a 
TVG ACTUATORS 

   

     

  

M A I N E N G I N FE S LEFT ENG RIGHT ews 

ENGINE POS DEG 8.06 6.6 

ENGINE POS RATE DEG/SEC 9.6 6.6 

ACTUATOR SW YVLYV 
ACTIVE HYD SYS *3 *Z 
SECONDARY SYS 

    

           HYO SYS HYD SYS 
2 3 1 2 3 

MPS TVC ISOL VLV CONTR PRESS LN TEMP 
CTR ENG CL (DEG F} 
LEFT ENG cL CTR ENG 53. 
RIGHT ENG. cL LEFT ENG 53. 

RIGHT ENG 53. 

ENG CONTR ISOL VLV CONTR RTN LN TEMP 
CTR ENG cL (DEG F) 
LEFT ENG cL CTR ENG 53. 
RIGHT ENG CL LEFT ENG 53. 

RIGHT ENG 53. 
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$307 
  

$305 
1508 

#03 NIGHT MET 024:59:54% RUN SGMT 030:02: 04:44 5307 HYDRAULICS 3-4 

HYDRAULICS (3 OF 4) 

E L E V 0 N S LOTBD LINBD RINBO ROTEOD 

ACTR HTR OFF OFF OFF OFF 

ACTR T DEG F 53. 53. 53. 53. 

SW VLV SYS 1 RTN 53. 

SH VLV SYS 3 RTN 
SW VLYV SYS 2 RTN 
SH YLY SYS 3 _RTN 
SW YLYV STATUS 

ACTIVE SYS ¥° #2 *3 *2 
i 

2 2 

53. 
53. 

4
4
4
4
 

i ST STOBY SYS 
2 ND STOBY SYS 

ELEVON FOS DEG 9. 

ELEVON RT DEG/SEC QO. o
e
 

o
o
 

e
o
 

        RUD/SPDBRK BODY FLAP 

POU HTR OFF BF FDU HTR OFF 

POU T DEG F_. 53. BF PDU T DEG F s4. 

SH VLY SYS 1 RTN T S3. CIRC VLV STATUS 

SW VLYV STATUS HyYO SYS i OP 

ACTIVE HYD SYS *1 HYD SYS 2 OP 

i st sToey sys 2 HYO SYS 3 OP 

2 ND STOBY SY5 3 
BODY FLAP POS DEG @.6 

RUDDER POS DEG 09.9 BODY FLAP RATE O/SEC 0.9 

RUDDER RATE DEG/SEC 0.96 

SPOBRK POS DEG wf 

SPDBRK RATE OEG/SEC 6.0     
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$308 
  

$305 
15098 

HOS NIGHT MET 025:00:24 RUN SGMT 030:02:04%: 43 $303 HYDRAULICS 4-4 

HYDRAULICS (4 OF 4) 

ea 
WATER BOILER , ‘8,59 

BLR OK 

APU HYD READY OFF OFF OFF 

BLR CNTLR OFF OFF OFF 

BLR VENT TEMPS | 

VENT TEMP NO 1 7. 7. 7. 

VENT TEMP NO 2 8. ®. e. 

BLR GN2 SUPPLY YLV OFF OFF OFF 

BLR HYD BYPASS VLV oP oF oP 

BLR CNTLR PWR HTR OFF OFF OFF 

BLR HEATERS 

BLR TEMP NO 1 54. 54, S4, 

BLR TEMP NO 2 0. Q. 0. 

BLR H20 TANK TEMP 54. Ss. S2. 

BLR QTY PER CENT 78. 78. 78. 

BLR GN2 REG OUT P PSIA 25. 25. 25. 

BLR GN2 TANK TEMP S4. 55. 52, 

BLR GNZ TANK P PSIA 2514, 2518. 2504. 

BLR H20 LB M 111. 144. 111. 

@LL TEMPS DEG F     
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2 
HPSM 
  

  

5460 

AOS NIGHT MET 025:00:4%6 RUN 
HPS PERFORMANCE SUMMARY 

HPVRSP 
HPPRES 
HPTRES 

HPFFHE 
HP TFHO 

LHPMNP 
LHPMPP 
LHPCPO 
LHPCPR 

HPDOPMN 
HPHMPR 

HPHSUP 
HPP SUP 
HP TSUP 

HPPACO 
HPPACG 
HP TACO 
HPTACG 

HALOOT 
HP TABO 

HPTRET 
HPFWER 
HPTHBI 
HP TWBO 

HPLWEW 
HPLWTW 
HPLGTK 

HPPWTG 
HPPGTK 
HP THEW 
HPTWTG 
HPTGTK 

Svs i 

59. 283040 
74 
64 

. 7735 
. 2480 

0. 080000 
101 

So 
£
0
 

¥
O
H
o
O
 

64 

. 9866 

. 990. 

. 9600 

8000 
74. 

101. 

23906. 
23990. 

62. 
522. 

60. 
66. 

7737 
866 

9385 
9385 
3561 
3486 

3242 

1133 
6.990000 
64 
64 

.1183 

. 1183 

. 8000 

. 9900 

.6383 

.6718 

. 5806 

. 6428 
. 8435 
. S506 

9242 

SGMT 080:02:05:03 

2 

57.531536 
74. 9305 
65.2773 

6. 8G0000 
101. 0866 

. 8006 

. 8689 

. 8600 
74.9907 
191.0366 

2993.6211 
239399.6211 

63.3038 
523.3022 

60.6303 
60.6308 

65.0694 
®. 900000 
65.0634 
65.0694 

. 9000 
111.0006 

. 6383 

. 7182 
4771 
. 6428 
. 8286 
. 8354 

Qo
 

£
O
 

“
O
r
e
o
 

v
i
d
 

ow
 

o
o
 
l
e
)
 

F
o
e
 
O
E
 

3 

1509 

CT 

56.469233 
75. 
67. 

2483 
2366 

0. 000000 
iot. 

wl
 

=
 

M
e
 

£
0
 

“
O
r
o
 

101. 

30039. 
3009. 

S25. 

5s. 
58. 

66 

O866 

. 8906 

. §9900 

. 8008 

. 2499 
Os66 

S521 
9821 

. 2089 
2073 

7233 
7233 

9065 
0.900000 
66. 
66. 

9065 
3065 

. 9000 

. 9900 
. 6383 

24. 
2503. 

Sit. 
Sii. 

S$i0 
8677 

. 6428 
3732 
SSii 
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HPSM: Parameter Definitions 

HPVRSP 
HPPRES 
HPTRES 
HPFFHE 
HPTFHO 
LHPMNP 
LHPMOP 
LHPCPO 
LHPCPR 
HPDPMN 
HPHMPR 
HPVWSUP 
HPPSUP 
HPTSUP 
HPPACO 
HPPACG 
HPTACO 
HPTACG 
HALOOT 
HPTABO 
HPTRET 
HPFWBR 
HPTWBI 
HPTWBO 
HPLWBW 
HPLWTW 
HPLGTK 
HPPWTG 
HPPGTK 
HPTWBW 

TD323 

HPTWTG 

HPTGTK 

Res. oil quantity - percent 

Res oil press - psia 

Res oil temp - deg F 
Freon heat exchanger oil flow rate |b/s 

Freon heat exchanger oil outlet temp deg F 

Main pump running 

Main pump at full press 
Circ pump powered on 
Circ pmp thermal cutoff closed 
Main pump delta press. psid 
Fast loop MN pump power needed 
Flow rate to services - GPM 

HPS system supply press psia 

HPS system supply temp - deg f 

Accum oil press - psia 
Accum gas press - psia 

Accum. oil temp. deg F 
Accum. gas temp. deg R 
Lube oil outlet temp - deg F 
Water BLR. APU oil outlet temp. deg F 
Oil return from services temp. deg F 
Water BLR HPS oil flow rate |b/s 

Water BLR, HPS oil inlet temp. deg F 

Water BLR, HPS oil outlet temp. deg F 

Water BLR water mass - |bm 

HYD H20 boiler (H20) lbm 

HYD H20 boiler (GN2) Ibm 

Wat BLR water tank gas press - psia 

Wat BLR gas tank press - psia 
Wat BIR water boiling temp deg R 
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Wat BIR water tank gas temp. deg R 

Wat BIR gas tank temp deg R
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EPHX Parameter Definitions 

The parameters numbered on the display are discussed 

below. 

he
 

TD323 

1) 

2) 

3) 

4) 

6) 

7) 

8) 

9) 

Pressure sensors that measure the delta P 

displayed in item 3. 

Cabin fan status indicators. Only one fan is used 

at atime. The control valves show either open or 

closed. 

Delta P across the cabin fans (psi). 

Air flow (Ibm/hr), out temp, CO2 and H20 flows 

(Ibm/hr) as measured before and after passing by 

the sensor in item 6. 

CO? pressure sensor. 

LiOH cannister removal percent degradation. 

LiOH cannisters elapsed time (hours). 

Cabin heat exchanger inlet dew point temp. 

10)Total heat transferred across HX. Summation of 

sensible and lateral heat flows. The top QTOT is 

in BTU/sec; the bottom is in BTU/hr. 

11)The two H20 loops’ flows and temps, in and out 

of the cabin HX. 

12)HX out temperature. 

‘4-16 

13) Flow of air bypassing HX as controlled by temp 

controller and bypass valve. 

14)H20 separators (all values in Ibm/hr). Primary and 

secondary water separator removal rates, flow 

into and out of the water separator, and flow to 

the water storage tanks are shown. 

15)Temp of air returning from HX. 

16)O>2 partial pressure sensors. 

17)Cabin temp controller 1 and 2 status. Asterisks 

under the ‘P’ denote power availability and under 

the ‘C’ denote control bus availability thus 

showing which, if either, controller is selected. 

The ‘BS’ column displays the bias when a temp 

controller drift malfunction is entered. 

18)The CW box displays asterisks by any out of limit 

parameter. 

19)Water vapor tnass flow (Ibm/hr). 

20) Equivalent diameter of hole in cabin (in). May 

either be entered as malf or calculated by SMS 

when a leak rate is entered. 

21)All values in BTU/hr. Del Q = airtotal + cabin 

total - HX total. Del Qerr = Del Q — DelT. 

22)Mass of N2 and:O2 added to cabin, oxygen 

consumption and CO? production in lbs per day, 

water vapor added to cabin air, cabin relief valve,
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TD323 

negative relief valve, vent, and cabin leak flow 

rates. 

23)Sun screen status = ‘stowed’ or ‘installed’. 

24) Middeck heat flows (BTU/hr). FIRE = fire heat 

input. WALL = free air heat load. GASQ -= 
cabin vent heat + relief valve heat + GSS gas 

delivered heat + cabin leak heat. RET. = active 

cooling heat lead returning. EXIT = active 
cooling heat lead exiting. 

25)Middeck temp. 

26)Percent humidity in cabin. 

27) Flight deck heat flows (BTU/hr). WIN = earth 
heat input + sky sink and cabin/window heat 
load. CREW = crew heat input. LGHT = crew 
station lights heat input. CONV = convective 
heat load. See item 24. 

28) Avionics (crew station) heat generation (BTU/hr). 

29)Cabin temp. 

30)N2, O2, CO2, H20, cabin, and static atmospheric 

pressures. 

31)Rate of change of cabin temp (F/min) and cabin 

wall nodes temp. 

32)Mass balances (Ibs). 

33)Cabin fans total air flow rate and exit temp. 
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LEFCTS(1 
LEFCTS(2 et 

STATUS 

1 EFKFAC1i) = 43. 
EFKFACZ) = 48, 
EFKGAC1) = 
EFKGA(2Z) = 
EFVOL(1) = 933. 
EFVOL(2) = 3s. 
EFGVOL(1)= 1684. 
EFGVOL(23= 1694. 
LEFCV( i) = O 
LEFCV(2) = @ 

PUMP VARIABLES 

EFPINGL) = 1293 
EFPINC2) = 107 
EFDP{1i) = 693 
EFOP(2) = 69 
EFNRPM(L1)= 2000 
EFNRPM(2)= 2000 
EFRPM(1) = 2006 
EFRPM(2) = 2060 
EFWP(1) = 
EFWP(Z) = 
EFQPMP(1)= 2 
EF QPMP(Z)= 2 
EFTPMP(1)= 537 
EF TPMP(2)= 537 
EFTM(i) = 536 
EFTM(2) = S36. 

EFEF 

O66 
533 

. 620 

.§29 
379 
18s 
4293 
212 

222 
754 
. 793 
. 793 
. 600 
. 960 
. 800 
. 960 
. 736 
. 736 
- 424 

~ 424 
. 788 
. 788 
. 109 
108 

  

5) 2? 
phoe 4-21 

 



  

O€
 

EFEF Parameter definitions 

FLS Malfunction 

EFMAL (1) 

EFMAL (2) 

EFMCB (1) 

EFMCB (2) 

EFMD 

EFMEB (1) 
EFMEB (2) 
EFMRS (1) 

EFMRS (2) 

EFMSB (6) 

EFMSB (6) 

EFMTB (1) 

EFMTB (2) 

EFMTL (1) (2) 

MEFCC 
MEFGL (1) 
MEFGL (2) 
MEFPA (1) 
MEFPA (2) 
MEFPB (1) 
MEFPB (2) 

10323 

MALF - accumulator leak, loop 1 (Ib/sec) 

MALF - accumulator leak, loop 2 (Ib/sec) 
MALF - NH3 CNTRL bias system A 
MALF - NH3 CNTRL bias system B 
MALF - topping flash evap degradation 
BTU/HR FT20R 

MALF - flash evap PRI A CNTRL bias 

MALF - flash evap SEC A CNTRL bias 
MALF - FLOR rest at pump inlet filter LPI 
psia/LBSEC 

MALF - FLOR rest at pump inlet filter LP2 

EVAP out T SNSR biases - hi load/top - PRI 

A,B, sec (deg R) 
EVAP out T SNSR biases - hi load/top - PRI 
A,B, sec (deg R) 
MALF - NH3 SYS A boiler freon to SNSBIAS 
DGR 
MALF - NH3 SYS B boiler freon to SNSBIAS 
DGR 

MALF - ammonia tank leak TK 142 (Ib/sec) 

MALF NH3 SYS A IV fails to open PRIGPC 

MALF accumulator gas leak loop 1 
MALF accumulator gas leak loop 2 
MALF freon pump A degraded loop 1 
MALF freon pump A degraded loop 2 
MALF freon pump B degraded loop 1 
MALF freon pump B degraded loop 2 

4-22 

Power Loads 

EFACIT 

EFAC2T 

EFAC3T 

EFDCAT 

EFDCBT 

EFDCCT 

AC bus 1 power load (watts) 

AC bus 2 power load (watts) 
AC bus 3 power load (watts) 
DC bus A power load (watts) 
DC bus B power load (watts) 
DC bus C power load (watts) 

Component Status 

LEFPA (1) 

LEFPA (2) 

LEFPB (1) 

LEFPB (2) 

LEFACP (1) 

LEFACP (2) 

LEFACS (1) 

LEFACS (2) 

LEFIV (1) 

LEFIV (2) 

LEFPAG 

LEFPBG 

LEFPAO 

LEFPBO 

LEFEVP (2) 

LEFENA 

LEFDTH (1) 

LEFPTH (2) 

LEFDA (1) 

LEFDA (2) 

LEFDB (1) 

LEFDB (2) 

LEFDHA 

LEFDHB 

Pump A status L1 

Pump A status L2 

Pump B status L1 

Pump B status L2 

Logic NH3 CNTRL A PRI/GPC 

Logic NH3 CNTRL A PRI/GPC 

Logic NH3 CNTRL A sec/on 

Logic NH3 CNTRL A sec/on 

Ammonia cont isolation valve status 
Ammonia cont isolation valve status 
Logic evap PRI A GPC 

Logic evap PRI B GPC 

Logic evap PRI Aon 

Logic evap PRI B on 

Logic evap isolation valve 
Logic hi load evap enable 
Logic top evap duct heater thermostat 
Logic top evap duct heater thermostat 

Logic top evap duct heater auto A 

Logic top evap duct heater auto A 
Logic top evap duct heater auto B 
Logic top evap duct heater auto B 
Logic hi load duct heater A 
Logic hi load duct heater B
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LEFNA (1) 

LEFNA (2) 

LEFNB (1) 
LEFNB (2) 

LEFPRV (1) 

LEFPRV (2) 

LEFSC1 

LEFSC2 

LEFSC3 

LEFCTS (1) 

LEFCTS (2) 

Logic top evap NOEE heater auto A 

Logic top evap NOEE heater auto A 

Logic top evap NOEE heater auto B 

Logic top evap NOEE heater auto B 

Flow prop valve logical - intchgr - loop 1 

Flow prop valve logical - intchgr - loop 2 

Logic signal cond 
Logic signal cond 
Logic signal cond 

NH3 secondary controller on/off indicator 

NH3 secondary controller on/off indicator 

Accumulator Variables 
  

EFKFA (1) 

EFKFA (2) 

EFKGA (1) 

EFKGA (2) 

EFVOL (1) 
EFVOL (2) 
EFGVOL (1) 

EFGVOL (2) 

LEFCV (1) 
LEFCV (2) 

Accumulator content - freon mass - loop 

1 (Ib) 
Accumulator content - freon mass - loop 

2 (Ib) 
Accumulator content - GN2 mass - loop 

1 (Ib) 
Accumulator content - GN2 mass - loop 

2 (Ib) 
Accumulator VPL occupied by freon (ft 3) 

Accumulator VPL occupied by freon (ft 3) 

Accumulator volume occupied by GNZ 

(ft 3) 
Accumulator volume occupied by GNZ 

(ft 3) 
Logic pump cavitation 

Logic pump cavitation 

Pump Variables 

EFPIN (1) (2) 
EFNRPM (1) 

TD323 

Pump inlet pressure loop 1 & 2 (psia) 

Pump inlet pressure loop 1 & 2 (rpm) 

EFNRPM (2) 

EFRPM (1) 

EFRPM (2) 

EFWP (1) 

EFWP (2) 

EFQPMP (1) 

EFQPMP (2) 

EFTPMP (1) 

EFTPMP (2) 

EFTM (1) 

EFTM (2) 

Nominal pump rpm 

Pump RPM loop 1 (freon) (rpm) 

Pump RPM loop 2 (freon) (rpm) 

Pump flow rate freon loop 1 (Ib/sec) 

Pump flow rate freon loop 2 (|b/sec) 

Heat added by pump (DGR’/Ib) 

Heat added by pump (DGR/Ib) 

Freon temp from pump loop 1 (deg R) 

Freon temp from pump loop 2 (deg R) 

Freon merge temp into pump loop 1 (deg) 

Freon merge temp into pump loop 2 (deg)
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A-CNTLR POW/STS ON 
3-BYP VLV MODE AUTO 
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S-BYP YLV STATUS RAD 
6-BYP VLY POS. 0.00 
2-FLH CNTL VLY S&S ON 
$~FLW CNTL YLYV FP 1.900 
q-PAN 1 OUT T F 4?. 
lo-MIXEO RET T F &?. 
HW-BYP FLA LEM/H Q. 
IQ~START UP TIME 100. 
\3-THERMAL FRONT 123. 
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AUTO 

93. 
RAD 

0.00 
ON 
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533. 

33. 
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400. 
O41. 
27. 

24 X-FERD Q@ BTUHZ3251. 20334. 

ay FOR INLET T FO 72%. 
Q>-FOR PANEL T F 38. 
Q@o-FOR OUTLT T F 47. 
OP-F ILM COEEF. 4OO. 
as- OVERALL UA S41. 
ear DELTA TEMP LN 18, 
30-X~ FERD Q@ BTUHIS992. 

RADIATOR 
FLOW LOOP ONE 

3l--- LEM/HR 2651. 

69. 
37. 
45. 

400, 
S41. 

17. 
45. 

TWO 
2651.   

SGMT 080:02:07:23 

CNS Sw ale 
BOL BTU/SHR 
wee eee ene LEFT RIGHT 

SUN FOR UO. +O. 
SUN FOR L 0. GQ. 
SUN AFT F 9. &) Oo. 
SUN AFT K 0. 0. 

ALB FOR U 0. Qe. 
ALE FOR L 8. @3) eo. 
ALB AFT F 0. 0. 
ALG AFT K 0. 0. 

EMT FOR U 1503. 1502 
EMT FOR L 9 0 
EMT AFT F $34 B34. 
EMT AFT K 834 834. 

PLB TO F @.4¢) 9. 
PLB TO A 0. GC. 

TOTAL INC XXXX¥7HXXXX 

DEEP SP F20127,~19800. 
DEEP SP AiSi72a7H5071. 
TOTAL REJ32127°7°31702. 

FREON -F 173723<,15992. 
FREON -A 23251 O394. 
TOTAL 40624. 36386. 

BALANCE(31) -8497. -4684. 

PANEL 
DEG F 

OT/OT 
PER MIN 
FOR e2©) ov: 
AFT 

FROFERTIES 

wore ViRGINGD virgin 
>/ $07.6 kKKK/, O88   

1509 

SPACE RADIATORS ERLD 

ORIENTATION 

SHUTTLE (2) 
LOOK 
ANGLES SUN EARTH 

AZIMUTH 198. 353. 
(9 TO 360) 
ELEVATION 60. 30, 
(90 TO -30) 

UNIT 
VECTORS 

“X-BODY  -.48 orl 
Y-BODY -.145 -.00 
Z-BODY -.8& -1,09 

LEFT RIGHT 

PLBD DEPL 180. 180. , 
RAD DEPL Q. 9-44 

EARTH 
SHAPE fe 
FACTOR 

DEPL PAN U .810 09 
DEPL PAN L .026 O26 
FIXED PAN .810 809 

PUR ark 

PLB TEMP F 24.7 46 
PLD TEMP F xXXK- 4? 
DAY/NIGHT NIGHT 
PLB SEES SUN FALSE - ‘IS 
PLE SEES EARTH TRUE-44 
PLB SEES ALBOO FALSE- 50 
PLB SEES SPACE FALSE- Sl 
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ERLD Parameter Definitions 

1. 

TD323 

Controller selected: This field will display which 
radiator controller is selected, “A”, “B”, or “OFF”, and 

corresponds to the rad controller switches on L1. 

Controller powered status: This field indicates when 
the controller selected in field (1) is powered. 

Bypass valve mode: This field will indicate what con- 
trol mode the radiator bypass valve is operating un- 
der. The indication will be “AUTO”, “MAN”, or a 
blank. AUTO indicates the flow control assembly is 
in control of the bypass valve. The bypass valve will 
respond to startup sequences and under tempera- 
ture bypasses when reading auto. The “MAN” indi- 
cates the bypass valve has power but can only be 
moved by the crew through the manual select 
switches on L1. 

Freon inlet temperature: This field displays the 
immediate freon inlet temperatures to the radiator 

flow control assembly. The temperature is displayed 
in degrees Fahrenheit. 

Bypass valve status: This field will display the bypass 
valve status. The indication will be “RAD”, “BYP”, or 

“TRNS”. RAD indicates the bypass valve is in the full 
radiator flow position. BYP indicates all fluid will be 
bypassed around the radiators. TRNS indicates the 

4-25 

10. 

11. 

valve is neither full rad or full bypass. This indication 

is the actual status of the bypass valve, independent 

of power. 

Bypass valve position: This field displays the actual 

bypass valve position. The range is 1.0to 0.0. A1.0 

indicates full bypass, a 0.0 indicates full radiator 
flow. This field is interactive. 

Flow control valve status: This field indicates 

whether the flow control valve is powered and ready 

to respond to controller commands. The indication 

will be on or off. 

Flow control valve position: This field displays the 

actual flow control valve position. The range is 1.0 to 
0.0. A 1.0 indicates full radiator flow and a 0.0 indi- 
cates full bypass flow. This field is interactive. (° F) 

Panel one out temperature: This field displays the 
actual (not dependent on power) panel 1 out tem- 
perature in degrees Fahrenheit. The field is inter- 
active but should be changed in degrees Rankine. 

Mixed return temperature: This field displays the 
actual mixed return temperature from the radiators. 

(°F) 

Radiator bypass flow: The field displays the freon 
flow bypassing the radiators. (lbm/hr)



  

12. Start-up timer: This field displays the start-up timer. 
When the radiator controllers are cycled from off to 
A orB and are powered, the controller will issue the 
following commands: 

Timer Command 

0 - 5secs Bypass viv to full bypass. 
5 - 83 secs Flow control viv to full bypass. 
83 - 88 secs Bypass viv to full rad flow. 
88 - Flow control valve modulated to 

control mixed return temp to 38°F. 

13. Thermal front position: This field displays the 
position of the thermal front upon initial activation 
of radiator flow. If the radiators are bypassed the 
average temperature of the freon in the panels, can 
differ significantly from the return line temp. If the 
radiator fluid is cooler than the return line temp an 
undertemp bypass can occur at the end of a start-up 
sequence. The reading is the distance in feet from 
the outlet of radiator panel one. The flow control 

assembly is simulated as being 74.5 feet away. 

he
 

Panel (PANL) Operation 

The three radiator panels plus kit panel (if installed) per 
payload bay door are simulated as two bulk panels per 
door. The freon loops enter the aft panels first and exit 
the forward deployable panels. The “forward” labeled 
panels on page ERLD consist of the two real world de- 
ployable panels. The “aft” labeled panels consist of the 
remaining fixed panel and fixed kit panel if installed. 

1D323 4-26 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

Panel operation status: This field displays the 
number of panels installed, either “six” or “eight.” 
The kit panels may be removed or installed by 
transmitting over the “PANL” in blue to the left. 

Payload bay door status: This field will indicate 
“OPEN” or “CLSD” for a gross payload bay door 
status. The payload bay doors are considered open 
when they are 22 percent open. 

Radiator panels exposed area: This field will display 
the radiator panels total exposed area in square feet. 

Aft panel inlet temperature: This field displays the 
temperature of freon entering the ft panels. (°F) 

Aft panel average bulk temperature: This field 
displays the aft panels average structural surface 

temperature in degrees Fahrenheit. This field is 
interactive but should be changed in degrees 
Rankine. 

Aft panei outlet temperature: This field displays the 
temperature of freon exiting the aft panels in de- 
grees Fahrenheit. 

Freon tubing to freon film coefficient: This field 
displays the freon film coefficient in BTU/hr-Ft2-R. 

Freon to aft radiator panels overall UA: This field 
displays the freon to panel overall heat transfe: 
coefficient in BTU/hr —-°R. 

Freon to aft radiator panels log-mean temperature 
differential: This field displays the log-mean



  

  

Se
 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

TD323 

temperature differential between the freon and the 
aft panels. The UA in item 21 is multiplied by the 
log-mean temperature differential to yield the heat 
transferred from the freon to the aft panels. (°F) 

Freon to aft radiator panels transferred heat: This 
field displays the transferred heat as discussed in 
item (22) (BTU/hr.) 

Forward panel inlet temperature: This field displays 

the temperature of freon entering the forward 
panels. (°F) 

Forward panel average bulk temperature. This field 
displays the forward panels average structural sur- 
face temperature in degrees Fahrenheit. This field is 
interactive but should be changed in degrees 
Rankine. 

Forward panel outlet temperature: This field 
displays the temperature of freon exiting the 
forward panels in degrees Fahrenheit. 

Freon tubing to freon film coefficient: This field 
displays the freon film coefficient in BTU/hr-Ft2 -°R. 

Freon to forward radiator panels overall UA: This 

field displays the freon to panel overall heat transfer 

coefficient in BTU/hr — °R. 

Freon to forward radiator panels log-mean 
temperature differential: This field display the log- 
mean temperature differential between the freon 
and the forward panels. The UA in item 29 is multi- 
plied by the log-mean temperature differential to 

4-27 

yield the heat transferred from the freon to the 
forward panels. (°F) 

30. Freon to forward radiator panels transferred heat: 
This field displays the transferred heat as discussed in 

item (29) (BTU/hr). 

31. Radiator freon flow rates: (Ibm/hr) 

Panels Radiation Balance 

The incident radiation for each panel is displayed as 
follows: 

FOR U = Forward panels upper surface 
FORL = Forward panels lower surface 
AFTF = Aft fixed panel 
AFT K = Aft kit fixed panel 
F = Forward panels total 
A = Aft panels total 

32. Solar incident radiation: (BTU/hr) 

33. Albedo (Earth reflected radiation): (BTU/hr) 

34. Earth emitted radiation: (BTU/hr) 

35. Payload bay radiation to panels: (BTU/hr) Positive 
indicates from panels to payload bay. 

36. Total incident on panels radiation: BTU/hr 

37. Deep space rejected radiation: BTU/HR Positive 
indicates from panels to deep space. TOTAL 
REJECTED is shown per door.



  

Ie
 

38. 

39. 

40. 

41. 

Heat transferred from freon to panels: (BTU/hr) A 
positive indicates freon to panels. 

Panel resultant heat balance: BTU/hr A positive 
value indicates the panels are heating up. A 

negative value indicates the panels are cooling. 

Panel temperature change rate: The panel’s 
temperature change rates are displayed in degrees 
Fahrenheit per hour. 

Radiator panel properties: The indication here will 
be “VIRGIN” if no degradation malfunctions are 
entered otherwise “DEGRADED”. The “emissivity/- 
absorptivity” of the panels is displayed below the 
description. 

ORIENTATION 

42. 

10323 

Shuttle look angles: The Shuttle to Sun and center 
of Earth look angles are displayed here. (degrees) 

The azimuth is taken from 0 - 360° 
0 being the positive body X-axis (in front of nose) 
90 being the positive body Y - axis (off right wing) 
180 being the negative body X - axis (in back of tail) 
270 being the negative body Y - axis (off left wing) 

The elevation is taken fron -90° = + 90° 
+ 90° being directly underneath 
+ value below wings level 

0 level with wings 
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43. 

44. 

45. 

46. 

47.- 

48. 

49. 

50. 

— value above wings level 
- 90° directly above Shuttle 

Shuttle to Sun/Earth body unit vectors 

Payload bay door and radiator deployed positions: 
The payload bay door position is from 0 to 180°, 0 
degrees indicates closed, 180 indicates full open. 
Forward radiator panels deployed position ranges 
from 0 to 30°. Odegrees being stowed and 30° being 
fully deployed. 

Earth shape factor: This field displays the panel to 
Earth shape factors. This value ranges from 0.0 for 
deep space viewing to 0.87 for full Earth viewing. 

Payload bay average temperature: (°F) 

Payload average temperature: Not available until 

installation of mod 21905R0 (°F). 

Orbital Shuttle day/night 

Note: 

All of the following are not available until 
installation of MOD 21905R0. 

Payload bay sees Sun: The indication will be true if 
any part of the payload bay is illuminated by the Sun. 

Payload bay sees Earth: The indication will be irue if 
60 percent of the Earth disc faces the payload bay.
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51. Payload bay sees deep space: The indication will be 

true if 30 percent of deep space viewable area can be 

seen by the payload bay. 
Le
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HBR1 
  

HBR 1509 

AOS NIGHT MET 025:03:45 RUN SGMT 080:02:08:02 UP HERi RADIATOR PANELS 

LATCHES 

STARBOARD REL LaT TIMER TALK TELEMETRY 
CMD CMD 0-46 BACK REL LCH 

1-6 3 0 9 46.0 Lo 525 i 528 9 
; 0 0 8 0 

7-12 4 0 0 46.9 R 4 1 o 
8 8 9 i 8 

PORT 

1-6 1 8 Q 46.0 Le o 9 

WwW 5 8 9 8 8 

oA 7-12 1 8 6 46.6 Ro o 0 
6 0 8 rf 0 

PANELS 

DEP STO 0-74 DEP STO 

STBD 2 8 8: 6.0 $1 500 6 SOS 1 
4 0 0 DO 8 1 

PORT 1 8 0 0.0 5 0 0 0. 
3 e 0 DO 0 Q 

HEPLML 0. 
0. 
0. 
0.     
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S4O2 1509 

AOS NIGHT MET 025:04:02 RUN SGMT 080:02:08:19 THO EVAPORATORS EFTE 
pucT T 154.2 pucT T 154.3 

N PADMA AAAAN 

\ / 

/e = aE _* 
/ a NOZZLE T VI PAPA AAA NOZZLE T 

NOZZLE T DUCT T <¢ 51.2 MID DUCT T {MID DUCT T 45.7 
272.8 245.6 ¢ 256.3 { 256.3          

    
«DUCT T 

    

T1 

Zw 

TZ = ; a eee a EE CONTROL SHUTOONWN 

  

  

  

  

  

H20 | 
SUPFLY 6   

    

    
ae ene : ‘RAT OB Of. 4 a 
STATUE at aa oi Os SI 20 30, Os STATIN mF ; 5 A oe, oe Sa oo 2 ae roe me 

T HIG a em manrc is) T HIG ae: T HIG 

ve aera ree 2 ens 

TH EI¢ 

ci ease     
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EF AB 

AOS WIGHT MET 025:04:45 RUN 

POT/WASTE H20 

POT 
POT 
FOT 
POT 
POT 
POT 
POT 
POT 
“POT 

Bac 

H20 
H20 
H2Z0 
HZ 
H20 
H20 
H2o 
H20 
H20 

ECLSS 

QTY 
QTY 
QTY 
QTY 
aTyY 
aty 
RATY 
NOZ 
“‘NOZ H 

DELTA P PSID 

N
N
N
 
N
N
 
N
N
 

=
+
 

“a
 
a
o
 rm
 

oO
 7" 

SGMT 080:02:08:32 UP 

62. 
Sz. 
33. 
33. 

2? 
OFF 

1soa 

S402 

SYS a SYS 6 
NHS IN T DEG -F $. $. 

‘NHS TANK T DEG F $. S. 
NH3 TANK F PSIA 228. 228. 
SHITCH POSITION OFF OFF 
NH3 TANK ISOL VLY CL CL 
PRI FLOW CONTR OFF OFF 
SEC FLOW CONTR OFF OFF 
FRI FLOW CONT VLY 4% 106. i000, 
SEC FLOW CONT VLV 4% 1099. i100. 
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EFAB 
  

  

EF AB 

AOS NIGHT MET 025:04:30 RUN 
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SGMT 080:02:08:4? 

1sos 

AMMONTA BOILER 

  

    
  

        

505.89 
505.89 ©. 600 

. 7363 

505.76 
505.76 9.900 

. 7363 

1.9000 1.9008 

Le 6. 0000 @. 0000 

ea ©. 99000 8. 90000 

49.405 49.405 

467, 936 467. 936 

192.450 192.450 

35.880 35. 880 

228.330 228.330 

5 9 QO 

iaziamE! ies 

EFAB 
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EAV1 
  

  

1503 

e0S DAY MET 025:41:15 RUN SGMT 080:02:45:32 UP POTABLE H20 TANKS EAVi 

FROM FUEL CELLS TO THE 
GALLEY TO GSE ORAIN         

  

    

SES ee ae 

GUAM T ITY 
; ar H2Gg 1 

TOW OWE 4 a meee 2. 0°LEN 

paneer en eee Ea if ; oe ; 

pera. eee en oes 0 ae oe 
(THES. 11502 LEN 
FPRES SQ gos 

  

   

  

    

  

      

  

   

  

   

®UAHTITY x . 4 
a el ae : CONT 
127.0 LEN "Ox H20 DUMP 

=: ¥=—TIE NOZZLE 
   

    

a 
NOZ T 

76.8 739.8 72.0 72.3 
BBANAAAN AAAAA AAAAA AAAAA 

EVAR HZOcSUF A 
AAAAA ARAAAA AAAAA 

  

        

    

be ns Oe ee i ; 

QUANTITY ee - ; 76.8 80.0 75.8 
et a | oa ee MIQP AAAAA AAAAA AAKAKAA 

G.6 LBM _- ; 4aP : _ ban Ad ede ea 
AAAAA AAAAA CATA AAA 

0.0 

     

ae: GSE 
QUANTITY DRAIN 
OF Ha 15 

o.G LBM 
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EAPW. 
  

  

EAMD 1S03 

AOS WIGHT MET 025:04:S538 RUN SGMT 030:02:09:°15 POTABLE WATER EAPW 

      VALVE ZTATUS 

LEAINOC 1) =iRe LEAOTO(i) =_0 LEALTP = 0 LEAODIO = 9 

LEAINO(C 2) =Beae LEAOTO( 2) “ia LEADIO = 0 LEaSCO = 

LEAINOCS) = Hp (3) =i! LEADPO = 6 LEAOTO 

    Beil ee eee 

LEACLi = 9 EAPNZ = 33.98 EAaTY1L = 104.3 EAXMAL = 6.60 

LEa@CL2 = O EAXMNZ= 1.52 EAGTY2 = 87.93 

LEACL3S = G EAPH2Z0= 34.45 EaAgTYS = 157.6 

  

Bilse icles mat aie eee 

         

EADEMD = . 9000 E@DUMP = . 9000 EAHMF = . 9566 

EADEMP = . 0000 EAEVP Ci) = . 9000 EAVLUP = . 0566 

EADEMS = .G609 EAEVP(2) = . 0000 EAVLDW = .1133 

EADEMT = . 8000 EATOTF = . 9000 EANUMO = 8.9 

[ae ; 

LEAHTA = @ LEAFRN = 1 LEAFRP= 0 LEANOZ = 9 

LEAHTB = © LEAFRD = © LEAFRS= © LEADMP = © 

EATNOZ = 26.8 EATIEV = 78.9 

EATDOMP = 79.6 EATZEV = 78.90 

Ad tee 

  

NEAINA =—EMB NEAING =—BEM NEAINC =—EHJ NEADIS =_0 NEAOIS = 0 

NEAIAC = @ NEAIBC = 60 NEAICC = 0 NEADIC =—E NEAOCIC = 

NEAOTA = @ NEAOTS =—ERM NEAOTC = NEADMP = 0. NEASEC =I 

NEAOAC =BEMB NEAcBC = © NEACCC = O NEAOMC = O NEASEC = 0 

20 SS 

LEAINOC4) =—Ral LEAOTO(4) = EAQTY4Y = 157.0 

c 
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EAPW Parameter Definitions 

LEAINO (1,2,3) 

LEAOTO (1,2,3) 

LEALTP 

LEADIO 

LEADPO 

LEAOIO 

LEASCO 

LEACL 1,2,3 

EAPN2 

EAXMN2 

EAPH20 

EAQTY (1,2,3) 

EAXMAL 

EADEMD 

EADEMP 

EADEMS 

EADEMT 

EADUMP 

EAEV (1,2) 

EATOTF 
EAWMF 

1D323 

Potable H20 inlet valve open discrete 

Potable H20 outlet valve close discrete 

Alternate pressurant valve status 

Potable H2O dump isolation valve 
open 
Potable H7O dump valve open 
Potable H20 outlet isolation valve 

open 
Potable H2O SEC evaporator valve 

open 
NO flow into tank A,B,C 

N2 gas press. — H2O tanks — psia 

Mass of GSS supplied nitrogen in tanks 
lbm 

H20 Press into tanks — psia 

Quantity of H2O in tank A,B,C 
Mass of alternative pressurant added — 

lbm/sec 
H20 flow demand from dump nozzle 
PRI flash evap — Ibm/sec 
H20 flow demand from dump nozzle 
SEC flash evap — lbm/sec 
HO flow demand total SEC flash evap 

-Ibm/sec 

H20 flow demand total 

Flow supplied to dump nozzle - 
lbm/sec 

Flow available to flash evap. 
Total flow to all recipients — lom/sec 
Water mass flow rates exiting a tank — 
lbm/sec 
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EAVLUP 

EAVLDW 

EANUMO 

LEAHTA 

LEAHTB 

EATNOZ 

EATDMP 

LEAFRN 

LEAFRD 

LEAFRP 

LEAFRS 

LEANOZ 

LEADMP 

NEAINA 

NEAIAC 

NEAOTA 

NEAOAC 

NEAINB 

NEAIBC 

NEAOTB 

NEAOBC 

NEAINC 

NEAICC 

NEAOTC 

NEAOCC 

NEADIS 

NEADIC 

NEADMP 

NEADMC 

NEADIS 

NEADIC 

NEASEC 

Available flow upstream of isol. valve - 
lbm/sec 
Available flow downstream of Isol. 
valve — lbm/sec 

Number of tanks expelling H20 
Dump nozzle heater A status 
Dump nozzle heater B status 
Nozzle temp. — deg F 
Dump line temp — deg F 
Dump nozzle frozen 
Dump line frozen 
Primary flash evap. line frozen 
Sec flash evap line frozen 
Dump nozzle heater on 
Dump line heater on 
Tk Ain viv. status 

Tk Ain closed 
Tk A out viv status 

Tk A out viv closed 
Tk B in vlv. status 
Tk B in closed 
Tk B out viv status 
Tk B out viv closed 
Tk Cin viv. status 

Tk Cin closed 
Tk C out viv status 

Tk C out viv closed 
Dump isol viv status 
Dump isol viv closed 
Dump viv status 

Dump viv closed 
Dump Isol viv status 
Dump isol viv closed 
Sec flash evap viv status



  

  
  

NEASEC 

LEAINO 

LEAOTO 
EAQTY4 

Sh
 

1b323 

Sec flash evap viv closed 
Potable H20 inlet valve open discrete 

Potable H20 outlet valve close discrete 

H20 tank quantity Ibm 
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EAMD 
  

  

          

EAMD 1509 

AOS NIGHT MET 0275:05:15 RUN SGMT 080:02:09:32 UP PNL31C/73C/8E6BMID EAMD 

SUPPLY WATER TANKS CONTROL 

CIRCUIT BREAKER SWITCH 
#*-INLET <M K-OUTLET@% *-INLET<% *-OUTLET-# 

TANK D a) () VLV STATUS fd CL Ma cL 
SWITCH 6 9 o 6 

TANK HASTE () (m VLV STATUS fg CL op 
SWITCH eo 0 o 3@o 

TANK & () a) 
komen AFT POD VLV LOGIC------ it 

TANK 8 () () GP 1/3 GP 1/2 GP 2/3 
Lt 0 Pt 

TANK © () () OFF OFF OFF 

WASTE H20 DUMP ISOL VLV) ¢ ) GALLEY SUPPLY t) 

WASTE H20 DUMP VLY/NOZ HT (BD HZO0 LINE HT A (> 

SUPPLY H20 DUMP VLV/NZ HT ¢ ) H20 LINE HT B (mh 

B SUPPLY ISOL VLV an) XOVER VLV a) 

a slo ee) 

FWD1 MID1 MID3 AFT1 FWO2 MID1 MIDZ AFT2 MIDS MID4 FWD3 MIDZ AFT3 MID4 

teocene-- MN &-------  #eo-------- stn Bo------------ th k-oe—---MN C------- t 
Em ON Er td Er tH Em Ei Ni it | td ON : 

OFF fig OFF OFF OFF OFF (ida OFF oFF Gi OFF OFF oFF (Giada 

  

ko----- AC3 30------ t 
f(y €) ©) ©9 

keene © 3------# 
0A OB oc OA OB oc oA OB oc 
OMS KIT VLV OMS KIT VLV 

(‘=> (> (m™® (> (D> «(mm 
FWD RCS VLV FWD RCS VLY FWO RCS VLV 

( » € 9 € 9 fy» € ) € 9 ( y € ) 6 

AFT POD VLYV GP1 AFT POD VLV GP2 AFT POD VLY GP3 
( >» 6 » ¢ ) ( > ¢ ae ) ( > ¢ > 6 ) 
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Lh 
$300 
  

  

$300 

AGS NIGHT MET ©25:06:65 RUN 

1/ 
3 

4/ 
5 

6 
e/ 

ACTIVE VENTS SYS 

LH RH 
2 OP OP 

OP OP 
7? OF OP 

OP OP 
OP OF 

9 OP OF 

1S693 

SGMT 080:02:10:22 UP S300 VENT.DOORS & S300 
RADIATORS 

ET UMB DOORS SYS - PANEL R2 

MODE GPC 
CL LATCHES FWD STO AFT STO 
SHITCH GND 
FLAG STO 
DOORS LH CL RH CL 
SWITCHES OFF OFF 
FLAGS cL CL 

LATCHES LH LAT RH LAT 
SWITCHES OFF OFF 
FLAGS LAT LAT 

P/L BAY DOORS SYS & RADIATOR PANELS - PANEL RIS 

ac PHR OFF 
AUTO MODE 
C/L LATCH 5-8 OP 

3-12 OP 
i-4 OP 
13-16 OP 

R FWO BLKHO LCH OP 
RDY TO LCH SWC OFF 
R AFT BLKHO LCH OP 
ROY TO LCH SWC OFF 
FR DOOR POS 180.DEG 

L FWO BLKHD LCH OP 
ROY TO LCH SWC OFF 
L AFT BLKHO LCH OF 
ROY TO LCH SWC OFF 
L DOOR POS 180. DEG 

CLOSE FREP 

PL BAY DOORS SWCH 
FLAG BF 

STP 

PL BAY MECH PHR OFF 

STBD LATCH REL 
RADIATOR STO 

PORT LATCH 
RADIATOR 
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HBD1 
  

  

HED! 

ACS NIGHT MET 025:06:33 RUN 

CENTERLINE 

1>4 o 

54s 0 

9412 0 

1316 0 

BULKHEAD 

R. FRONT oo) 

FR. AFT 9 

L. FRONT 9 

L. AFT 9 

DOORS 

RIGHT 

LEFT 6 

oR 
SPEED 6. G00 

MOMENTS 0. 

TORQUE 

TS09s 

SGMT_080:02:10:56 UP HBDi 
wa tar 
ees 

  

     

043 
34.06 

34. 

34. 

34. o 
08 

8 
9 

e 
©
 

®@ 

o 
Oo 

@ 
GO 

= 

0>48 
48.6 

48.0 

42.0 

HBB o 
Oo 

@ 
@ 

o 
6 

© 
© 

6180 
130.0 

Q 180.90 

ok 
60 -8G6 DOOR 

IN Qo 
9. TRANSIT 

HBFPBOL 

DOORS 

Oo 
@ 

@ 
OO
 

Wn 
©o
 

02
 

Oo 
& 

LOADS 

(4) 

(2) 

(3) 

C4) 

oe 
oo.
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bh 
HBD2 
  

HED2 

1-4 

5-8 

9 -12 

13-16 

BULKHEAD 

DOOR 

RIGHT 

LEFT 

  

AOS NIGHT MET 025:66:57 RUN 
CENTERLINE 

RELEASE 

6 OR O 

6 8 

0 6 

9 9 

OPEN 

oe 
©o®

 
2 

9 

oe 
©o®

 
Oo 

9 

OPEN 

6 OR O 

eG o 

LATCH 

e 
@ 

@ 
Oo 

CLOSE 

© 
@ 

© 
9 

oe
 

Oo 
@ 

®@ 

CLOSE 

6 OR O 

9g Go 

1509 

SGMT 080:02:11:14% UP HBD2 DOOR INPUTS 

HBCLLT (34) 

34.0 

34.0 

34.0 

34.0 

HBELT (48) 

43.0 

48.0 

43.0 

43.0 

HBOPOS (180) 

180.9 

i80.6 

INTERACTIVE CONTROL 

LAB?739D 90 
LABDEX 0 
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$405 
  

  

DFCi 

AOS NIGHT MET 025:07:17 RUN SGMT 080:02:11:34% UP 

FUEL CELL 

REACT VAL H2/02 
FLOW RATE H2/02 
AMPS 
VOLTS 
STACK TEMP 
COOL RETURN T 
COND EXIT T 
COOLANT PRESS 
COOLANT DELTA P- 
H20 LINE T 
H20 RELIEF VAL. T 
PH 
H2 MOTOR TEMP 
HZO RELIEF NOZ T B- 
H20 RELIEF NOZ T A 

02 VENT LN T 
H2 VENT LN T. 1° 
H2 VENT LN T 2 

GPC AUTO FURGE ON 
DELTA VOLTAGE MON 

1509 

FCP S405 

OP OP td OP OP OP 
5 3.7? 5 3.8 5 44 
174, 187. 134; 
31.90 30.95 39.8 
293. 204. 204. 
80. $9. 80. 

151i. iso. i181. 
6i.1 61.1 61. @: 
ON ON On 
139. i3s. 140:: 
87. 87. 37. 

OFF OFF OFF 
175.9 17S.0 i7s.9o 
179. 
179. 

3s. 
35° 
35. 

SuUBi 18. Zi. 21. 
2 18. 22. is. 
3 16. 20. 206. 

SUBSTACK SELECT 3 
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DFC1 
  

  

       aos DAY 
H2. ~=OP ee 

O_ = 
Qy—T= 43. 6RE 

  

Paes? F=3. 
T=210.4R 

   

mee | S| oe 
cee ae ae 
CELTA Pos 

  

            
  

    

Gh sof 

F=0, om 

wo 

  

FUEL CELL 1 
3F =e. Oe a 

     
   

  

    

   

        

   

/TS 4%. 
i A) 

(Pom PS 

Ts 14 tn) 
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DFC 1, 2, 3 Parameter Definitions 

1. H2 pressure as measured by a sensor in the 
cryogenic tank assembly. 

2. Hz temperature in Rankine measured in tank 
assembly. 

3. O2 pressure as measured by a sensor in the 

cryogenic tank assembly. 

4. O2 temperature measured in tank assembly. 

F 5. H2 flow measured as it leaves the preheater. It 
should increase by approximately 0.6 lbm/hr 
for each fuel cell while that fuel cell is being 
purged. 

F 6. O2 flow. During purge, it should increase by 
2.2 Ibm/hr.Flow measured as it leaves the 
preheater. It should increase by approxi- 
mately 0.6 Ibm/hr. for each fuel cell while that 
fuel cell is being purged. 

eS
 

S 7. Temperature of H2 after passing through 
preheater. 

S 8. Temperature of O2 after passing through 
preheater. 

9. First stage of integrated dual gas module. The 
valve drops O2 pressure down to 135-150 psia. 

TD323 4-44 

10. Valve in H2 system that is analogous to the 
valve in item 9. 

11.02 pressure controlling the second valve in the 
gas module to regulate the O2 pressure to a 
range of 62-65 psia. 

12.H2 pressure. In the real vehicle, this pressure 

should be regulated by its valve to 4.5-6.0 
below the O2 pressure at the corresponding 
point in the O2 gas module. 

13.02 flow rate and 69 psia crack valve. 

14.H2 flow rate and 67 psia crack valve. 

15.Purge valve opened at least every 8 hours to 
allow increased flows so H2 and O2 can pick up 

accumulated contaminents and blow them 
overboard through purge lines and vents. 
Opened sequentially one fuel cell at a time 
after crew or GPC verifies that temperature 
constraints in purge lines are satisfied. 

16. Valve functions analogous to item 15 
description. 

17.Fuel cell O2 purge line flow rates from FC1, 2, 

and 3, respectively. 

18.FC2 and 3 O2 vent purge line temperature 
measured before joining with FC1's purge line.
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19.FC O2 purge line temperature after O2 from 
FC1, 2, and 3 mix. Thermostatically controls 
purge line heaters. 

20. Flow rate after O2 from F1, 2, and 3 mix. 

21.FC O2 vent port temperature. 

22.02 purge heaters. These are turned on as the 
first step in the purging sequence to prevent 
any condensate from freezing and thus block- 
ing the lines. They are controlled manually by 
the crew or automatically by the GPC and are 
left on for 55 minutes after last FC purge valve 
is closed to ensure that the lines are complete- 
ly evacuated. 

23.FC H2 purge vent line temperature. 

24. Flow rates from FCs 1, 2, and 3, respectively. 

25.Flow rate of H2 overboard. 

26.FC H2 vent line temperature. 

27.Aluminum skin temperature. 

28.Percentage (+ 100) of coolant in accumulator. 
The accumulator maintains an equalized 
pressure between the O2 and the FC coolant. 

29.FC coolant pressure. 

30.Leak rate entered into display by instructor. 

31.FC coolant inlet temperature. 

32.H2, O2, and H20 partial pressures. 

33.FC coolant stack out temperature. 

34. Pressure of coolant entering coolant pump. 

35.Coolant pump status indicator (on or off). 

36.Power and relay status indicators. “0” = off, 
“1” = on. (In load 403A, these indications are 
reversed such that the “P” actually denotes 
relay status and vice versa.) 

37. Bypass valve status indicator. 

38.Percentage (+ 100) open of flow control 
valve. “1” = full open. 

39.Flow rate through flow control valve. 

40. Temperature that thermostatically controls 
flow control valve. 

41.Temperature of coolant entering ATCS/FC 
heat exchanger. 

42.Flow rates of freon through freon coolant 
loops. 

43.FC coolant return temperature. 

44. Hot premixing value and percentage open.
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45.Coolant temperature into condenser. Coolant 

temperature out is also shown. 

46.Cold pre-mixing valve, its temperature, and 

percentage (+ 100) open. 

47.Rate of flow of coolant entering pre-mixing 

area. 

48.Stack inlet temp and percentage (+ 100) open 

of value it thermostatically controls. 

49. Temperature measured after passing by 
sustaining and start-up heaters. 

50.Simulator-computed stack temperature. 

51.H2 + H20 pressure in stack. (summed). 

52.Temperature of H2/water vapor exhaust 
mixture before entering condenser where 
temperature is reduced below water’s boiling 
point so that the water condenses. 

52.internal amps. Current being used in 

sustaining and start-up heaters. 

54.Current, voltage, and power levels from fuel 
cell. 

55.Flow rate leaving condenser. 

56. Condenser exit temperature. 

57.H2 pump status indicator. 

4-46 

58.Power and relay status indicators. “0” = off, 

“4” = on. 

59.H20 line heater. 

60. Flow rate through H20 line. 

61.H20 relief valve and heaters. 

62.H20 relief valve temperature. 

63.H20 relief line temperature. 

64.H20 vent line heaters. 

65.Barrel heaters. 

66.Nozzle heaters. 

67.Flow rate through H20 relief line. 

68.H20 relief nozzle temperature. 

69.Flow rates of potable H2O from FC 2 and 3 
before joining with FC 1’s. 

70.FCP/ECLSS water interface temperature. 

71.FC 1,2, and 3 combined flow rate and pressure 

of potable water. 

72.Caution and warning and SM alerts. When an 
out-of-limits condition is detected in FC amps, 
stack out temp, coolant pump delta pressure, 

condenser exit temp, FC volts, or coolant 

pressure, the entire background field turns



        

blue and asterisks appear to the right of all 

the parameters except delta pressure. For 

delta pressure, the “DP” next to “C Press” goes 

reverse field. 

73. Fuel cell efficiency calculations. These start at 

100.0 percent every time the simulator is reset. 

From there, the simulator computes the 

percentages using FC performance curves 

impurity, measurements, and other FC 

parameters. This section gives a general 

description of a fuel cells overall performance. 

74.Open circuit voltages under two different 

conditions, A and B. This is the voltage that 

would be present if the FC were taken off line 

under one of the two conditions. “A” = high 

current (when the sustaining and start-up 

UI heaters are on). “B” = low current. 

75.Status of relays within the FC. “0” = off, 
4” = on. 

76.Start-up 30 second timer. Continues timing up 

to 45 seconds. 
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DFSM 

AOS NIGHT MET 025:67:39 RUN 

DFWHD 
DFWOD 

DFPCOL 
OFWCPM 

DF TSTK 
DFTSKO 
DFTCCL 
DFTCCS 

DFTCH! 
DF TCHS 
OFTECS 

OF WHAT 
DFPH20 
OF PPWO 
DF WCND 

DFVOCA 
DFVOCB 
DFBUS 
DFESLD 
DFACLD 

OF THLA 
DFPWLA 
DFWWLA 
DF TWRY 
DFWWRY 
OF TWVL 
DFWWYVT 
DF TWYUN 

DFWPHL 
DFWYVTH 
DFWPOL 
DFHYVTO 

(4) 

44 
3.49 

61.17 
. 49641 

208.293 
203.907 
121.77 
165.35 

200. 84 
150.88 
30.42 

3. 33492 
7.016 
4.090 
4. 14632 

2 
& 

68, 090000 
6, 000000 
0. 800000 
@. OGGG00 

FCP SUMMARY 

(2) 

. 46 
3.64 

61.13 
. 269774 

209. 
203. 
123. 
165. 

201. 
150. 
89. 

w
u
 

O
n
 
E
N
E
 

@ wo
 

wW
 

50 
46 
26 
78 

693 
Si 
42 

SGMT ©86:02:11:56 UP 

1503 

OF TENS 
DFTEON 
DF TEWN 

16.89 
23.00 
29.00 

DF SM 
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DFSM Parameter Definitions DFWVTH 
DFWPOL 

DFWHD Hydrogen flow - lb/hr DFWVTO 
DFWOD Oxygen flow — lb/hr DFTENB 
DFPCOL Coolant accum press. — psia PFTECW 

DFWCPM Fiow through coolant pump DFTEN 
DFTSTK Stack temperature - deg F 
DFTSKO Coolant stack outlet temp — deg F 
DFTCC1 Temperature of coolant into condenser — 

deg F 
DFTCC3 Temperature of coolant from condenser - 

deg F 
DFTCH1 Temperature of hydrogen into condenser 

-degF 
DFTCH3 Temperature of hydrogen from 

condenser ~ deg F 
DFTECS Temperature of coolant from ECLSS — 

deg F 
DFWWAT Rate of water production lbm/hr 
DFPH20 Partial press of H2O in stack psia 
DFPPWO Partial press of H2O from condenser psia 
DFVOCA FCP OPN CKT volts, HI current — volts 
DFBUS FCP loads to MID PCA buses A, B, C — watts 
DFESLD FCP loads to AC buses 1, 2, 3 —- watts 
DFTWLA Temperature of product water lines — 

deg F 
DFPWLA Press of separate water lines — psia 

DFWWLA Flow rate through water lines - lbm/hr 
DFTWRV Temperature of water relief valves — deg F 
DFWWRV Flow through water relief vivs — Ibm/hr 
DFTWVL Temperature of water vent line —-deg F 
DFWWVT Flow through common vent line lbm/hr 
DFTWVN Temperature of water vent nozzle - deg F 
DFWPHL H2 flow common purge !bm/hr 

T0323 4-49 

H2 vent flow lbm/hr 
O02 flow common purge lbm/hr 
O2 vent flow Ibm/hr 
Mid fuslage bay temperature - deg F 
Oxygen vent ENVER temperature deg F 
Water nozzle environment temperature 

deg F
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OGOF 

AOS NIGHT MET 625:07:52 

P= 
3.S64S—oF= 

Ms 

P= 
3.9392—4F = 

P= 
3. 4201——$F = 

    

    

RUN SGMT 

io on 

FOF REG 

OCGFORG 
Bi. ifi8 

~249. 66 
3. S645 

62.0000 

FSF REG 

eprte 
ae 

62.9000 

Far REG 

ORE) EME 
Bi. 1260 

~243. 66 
3.4201 

62.0000 

080:02:12:69 

PELL 

eS en ee | 

OGFHRG 
Bo 4S20 

T= ~416,. 57 
F= » 4489 
P= 61.3000 

nee eee | 

ERC ales 

. 4960 
61.3009 

Or eee eee | | 

ED ele 
BO. 4YS7s 

“416.57 
. 4307 

61. 3060 

PRSO - FCF FACES 

INTERFACES 

    

  

1S69 

   

  

DOGOF    
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$406 
  

  

DGOA 

405 NIGHT MET     

®2 TK QTY 
OZ TK PRESS 
o2 TK TEMP 
O02 TK HTR Al 
O2 TK HTR Bi 
O2 TK HTR A SH 
O02 TK HTR EG SH 
OZ HTR ASSM Lt TEMP 
OZ HTR ASSM 2 TEMP 

HZ TK &TY 
H2 TK PRESS 
HZ TK TEMP 
HZ TK HTR A 
HZ TK HTR B 
H2 TK HTR A SH 
H2 TK HTR EB SH 

na 
O02 MANF VAL 
O2 MANF PRESS 
H2 MANF VAL 
H2 MANF PRESS 

36. 36, 
B51. 250. 

-2E0, -260. 
OFF OFF 
OFF OFF 
AUTO AUTO 
AUTO AUTO 
750. -Z50. 
-250. -2Z50. 

34, 34. 
223. 223. 

“447, -417. 
OFF OFF 
OFF OFF 
AUTO AUTO 
AUTO AUTO 

oP OF 
854. 854. 

oP OP 
238. 238. 

OFF 
OFF 
OFF 
OFF 

Qo, 

OFF 

OFF 

9. 
OFF 
OFF 
AUTO 
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$407 TS09 

AOS NIGHT MET 025:09:05 RUN SGMT 080:02:13:22 UP PRSD OVERALL =DGOA 
Ae el 

F= 0.0 
P=851.4 

ECLSS 

    
             

   
        

    

    

   
) 4 777.96 f Cr
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wr
 

= 
S.49FCI¢F= 4X 

$50.5 ME P=237.3 

       
   

      

   

   
  

   

  my 

  

   
    

P $51.15 
T 210.04 
M 776.093 
“7 35.18 
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obi8 -— 
+-—8———XF= 3.9¢FC3¢F=  .Ssxy————#—~+ 

OVBD P=850.3 HB P=237.9 

        
Zz 

XF= 3. wPEC2tr = 
P=850.5 MM P=237. 3 
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   FP 860.51 
T 210.03 
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$407 
  

  

EAVi 1s09s 

aos DAY MET 025:43:12 RUN SGMT 080:02:47:29 ErFDC 

FCG VOLTS 31.21 31.17 31.24 

MN VOLTS 21.12 31.09 31.16 

FPCA VOLTS 30.75 30.73 30.76 

APCA VOLTS 1-3 3G. 30 30.81 30.75 
APCA VOLTS 4-6 30.96 39.82 30.75 

CONT AaB V 29.55 29.55 29.55 
CONT &C. Vv 29.56 29.56 23.56 
CONT CA YV 29.56 23.56 29.56 

ESS VOLTS 23.90 29.87 29.34 

FC AMPS 157.63 160. 74 155.18 
MIO AMPS 22.84 38.33 13.65 
FHO AMPS 64.59 46.87 $2.16 
AFT AMPS 1-3 . 89 1.506 1.87 
AFT AMPS 4-6 23.69 23.52 21.493 

ac BUS 1 ¥V 117.00 117.06 117.00 

&C BUS i AMFS 2.38 2.48 2.50 

ac BUS 2 V 117.00 117.00 117.00 

ac BUS 2 AMPS 4.87 4.28 3.53 

ac Bus 3 VY 117.00 117.00 117.00 

ac BUS 3 AMFS 2.41 2.63 2.50 

PAYLOAD AMPS 
FRI 10.93 
MNB 0.00 ACI AC? acs 

AUX A @.40 
AUX B 6.00 Fi Li? ais 
AFT 6 0.06 
AFT C Oo. 60 MOS2J MO13Q 

S407 
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DLOL 1809 

AOS NIGHT MET 025:09:27 RUN SGMT 080:02:13:44 UP DC POWER poop 

RED=OFF 

FUEL ESSENTIAL MAIN FORWARD CONTROL MID AFT 

CELL BUS BUS BUS 

ie 

L= 2088.8 RPCH 
+ Ve 30. 498) RPCH = 23. 

FCt = $1.19 = 30.77 

a RPCH L= SO34. t4 = 636. = .89 

ve 31.05 & RPCH v= 30.95 a RPCH Y= 30.91 _ 

1=170.61 1=167. 12—L= 1.6 RPC I= 25.09. 
V= 29.75 V= 30.49 Mca 
I= 3.35 I= . O48 . MC& 

6B rece 
B-rece 

“RPC 
+ RPC 38. 

Fo2] 
= 30.63 

fg RPCR L= L= 892. 1.49 

v= 30.99 § RPCH v= RPCH V= 30. 86 
1=i75.07 = I=i RPC I= 35.13. 

V= 29.69 MCA ; 
I= 5.07 MCA 

RPCH MCA 
RPCH MCA 

L= 1438.8 RPC 
Biv= 30. 46h RPC 4S, 

FCS : | I= 55.91 30.42 

a RPC L= 5684. L= 313. 1.85 

v= 30.84% ff RPCH V= 30.75 Bh Rech V= 30.73 
12190. 15 1=190.i15L= 107.4 RPCH I= 12.28 

29.61 V= 30.45 MCAR 
MCAL 

RP 
1.20 wie 4 

+g RPC 
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DLBL 1509 

AOS NIGHT MET 025:09:41 RUN SGMT 080:62:13:58 UP DLDOL 
RED=OFF 

cpeencon DC PANEL POWER 
PANEL 13 i+ 1s 16 

wL= 48.47 FIL= 54.08 EL= 25.00 mLois4. 19 RL=288.29 [lL=127.07 
aV= 29.39 BV= 29.18 BV= 23.36 giV= 30.37 mV=s 30.71 [V= 30.67 
Miz 1.82 Bi= 2.01 Bi= . 34 I= §.23 I= 11.239 Bl= +.97 

dog ORO OR GIO COOK OO OR OR GR a RR KR ROK 

AC PHASE zs =z |e | | | 

Load 279.0 289.7 2932.6 534.5 502.5 412.4% 281.7 302.4% 290.1 

VOLTAGE 4217.0 417.0 117.0 #41147.0 417.0 #417.0 #1417.80 #117.0 117.0 

CURRENT 2.4 2.5 2.5 4.6 3.5 2.4 2.6 2.5 4.3 

INVERTER 
DC LOAD 414.7 428.6 432.4 748.7 706.9 589.1 418.2 453.1 425.2 

oc % \ ~ ~\ e v ae ~ ~ 
CURRENT 16.0% 16.58 16.73 28.84 27.2% 22.74 16.17 17.51 16.53 

NUMBER OF AC PHASES AVAILABLE TO THE MCA‘S 

ac BUS 
MCAiI 3 MCA i 9 MCA 3 

FORWARD MCAZ 3 MID 2 #3 AFT MCAZ 3 
MCAS 3 MCAZ 2 9 MCAS 3 

3 
MCAS i 3 

2 #3 
MNCA4 2 98 

on) 
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DLDL Parameter Definitions KDLA30 Aft motor control assembly AC 30 power 

available 

The following is a list of the mnemonics found on display KDLM11 Mid-motor control assembly 1-AC bus 30 power 
DLDL with the description of each. available 

LDLBSA Main DC bus power available M31 3-AC bus1 30 
LDLIBC Essential bus power available M12 1-AC bus2 30 
LDLSAB RCS/OMS sub-bus power available M22 2-AC bus2 30 
LDLFMA Forward motor control assembly power M32 3-AC bus2 30 

available M42 4-AC bus2 30 
LDL MIA Mid-motor control assembly 1-bus A power M23 2-AC bus3 30 

available M43 4-AC bus3 30 

M3A 3-busA DDL10A AC phase load 
M1B 1-bus B IDDV10A AC bus voltage 
M2B 2-bus B DDI10A AC.phase current 

M3B 3-busB “DDCAC1.DC.load to inverters 
M4B 4-busB 
M2c 2-busC 1 = power.available to a given assembly. 

M4c 4-bus C 
0 = power not available. 

LDLFPA Forward power control assembly power 
available 

LDLFLA Forward load control assembly power available 
LDLLHA Left C&DP power available 
LDLAMA Aft motor control assembly power available 

LDLAPA Aft power control assembly power available 
LDLALA Aftload control assembly power available 
LDLRHA Right hand C&DP-power available 
LDL1OA AC phase power available 
KDL130 AC power available (to all or any phases of bus) 
‘KDLF30 Forward motor control assembly AC30 power 

available 

3(2,1) = power available to 3(2,1) phases. 

D323 4-56
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DDLS 
  

  

DBLS 
EAGHT : 
LOS NIGHT HET 

  

a Hid. 3? 
E feea.e86 

GC 1211.54 

  

ESS Bus 

BEAD BAND 
.83 

VOLTAGE 
CURRENT 
OPEN CIRCUIT VOLTAGE 
INTERNAL CONDUCTANCE 

TIE Bus 

VOLTAGE 
TQTAL CURRENT 
CONDUCTANCE 

i 

  

isaa 
Seeeosecea 
601:69:23 RUN SGMT @78:602:42:23 ELEC ANALYS15 BDLS 

LOAD SHARING 

AB 112.900 EBC 238.208 aAC 178.388 AEC 1045. 680 
A 36.488 6 i33.839 A 78.273 a FHY. GYHS 
E 76.432 ¢ is4.361 ¢ 168.077 E FHS. SES 
bY .889 BY -.865 BV -.659 ¢ £S4. G62 

AB 63.786 BC 63.780 aC 127.468 
A 45.9516 6 63.7806 & i27.466 
E iv. 7&4 ¢ .880 C¢ . 866 
BY -.825 OV 225 DV . io? ODOFFA 

{1)-15600. 06 
(23-1566. 6a 
(3)-15608.08 

EC 86.196 2CA 160.866 3AB 64.7726 
i 75.236 a 6.680 A 8.866 
E @.806 72 168.799 6B 6.666 
c 4.953 ¢ 8.6800 3 64.719 

FC/MAIN BUS PARAMETERS 
FE 1 FC 2 FC 3 

31.586 21.65 31.62 
is?.ZZ 24.83 i28.48 
22.65 32.65 32.65 

128.865 425.75 125.04 

@. 88 
&. a6 
8.68 

CONNECTED (Gocn} & 

NOT CONNECTED & 

FC TO HN GOOD & 

MN ISOLATED Ef 
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FAVE 1509 

AOS DAY MET 625:42:27 RUN SGMT 080:02:46:44 UP S415 C/W STATUS 

CKT PWR SELF --------- ALARM---------- 
BRKR SUPPLY TEST C/W BKUP SM FIRE DP/OT| SWITCHES OUT-OF-LIMIT 

ACLSD GOOD GOOD OFF OFF OFF OFF OFF | MODE-NORM 

ROPEN Good GooD OFF OFF OFF OFF | OP/DT-PAY 

ANN GOOD 

02 PRESS H2 PRESS FUEL CELL FUEL CELL FUEL CELL 
REAC STACK TEMP PUMP 

CABIN ATM 02 HEATER MAIN BUS ac ac 
TEMP UNDER VOLT VOLTAGE OVERLOAD 

FREON AV BAY / IMU FWD RCS RCS JET 
LOOP CABIN AIR 

H20. LOOP RGA/ACCEL AIR DATA LEFT RCS RIGHT RCS 

— LEFT RHC RIGHT/AFT LEFT OMS RIGHT OMS 
RHC 

PAYLOAD GPC FCs OMS KIT omMs TYC 
WARNING SATURATION 

PAYLOAD PRIMARY C/W Fes MPS — 
CAUTION CHANNEL 

BACKUP C/H APU APU APU HYD PRESS 
ALARM TEMP OVERSPEED | UNDERSPEED 
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$430 
  

  

  

            

+305 Isos 

335 DAY MET 191: 22:52 RUN SGMT O037:12:22:52 UP S430 C/W PARM. 000-015 

SHANNEL PARAMETER RANGE VALUE LO LIM HI LIM INH 

000 O2 TANK 1 PSTA 5ic$1015 S2s. S4O. ges. THH 

O01 O2 TK i HTR £1 TEMP/-425$475] -175. 405.8 349. THH 

002 FC 1 O2@ REACT VLV |OPEN/CLS|] OPEN OV LL THH 

903 MAIN A VOLTAGE OF40 23.7% 26.40 .3 INH 

Go CABIN PSIA O>20 iS.00 i3.38 is. IWH 

oos GPC i HRM/FAIL] FAIL HL EY INH 

OO€ FHO FCS OX TK PSIA!} G+>400 Z60 Z2O0. 212 I HH 

B07 L GMS OX TK FESTA OP4OG 2es Zs. Ze4 IHH 

OOS AFU 1 EGT O-1509 11€6 HL 1266. IWH 

OOS HFS 1 HE TANK FSIA| G+SoGn Z7¥ 1i£6 LL 

O16 OZ TANK 2 FSIA S15p1cG50 223 c4e 325 IHH 

O11 O2 TK 1 HTR 2 TEMP -4ZE~47E) -175 HL S43 INH 

O1z FO 1 H2 REACT VLYV |OPEH/CLS| OPEN OV LL INH 

ois HAIN B VOLTAGE OP4G 23.9 26.40 LL INH 

O14 O2 REG 1 FLOW #/HR] ODS 9.900 HL cS. TMH 

VALUE = GREEN PARAMETER IN TOLERANCE 
VALUE = RED PARAMETER OUT-OF-TOLERANCE 
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$431 
  

  

  

            
  

+3058 109 

73 DAY MET 1914:23:17 RUN SGMT O037:12:23:17 S431 C/W PARM. O18-9729 

SHANNEL PARAMETER RANGE VALUE LO LIM HI LIM TMH 

ois GPC 2 NRM/FAIL] FATL HL sv INH 

O16 FWO RCS FU TK PSIA OF406 260. 200. 312. IHWH 

017 L OMS FU TK PSTA OP4+O0 256. 232. 224. INH 

ois APU 2 EGT 0>1500 115s. HL 1260. IH 

919 MPS 2 HE TANK PSIA!| 045900 283. 1150. LL 

926 O02 TANK 3 PSIA Sis5pi0so9 S27. S4O. 925 

O21 OZ TK 2 HTR 1 TEMP | -425$475/ -175. HL 343 

OZZ FCO 2 O02 REACT VLY | GPEN/CLS| OPEN GY LL 

G23 HAIN C VOLTAGE BPH G 23.2% Zé. 4G LL IHH 

O24 O2 REG 2 FLOW #/HR| o>5 6.60 HL Ss. TtHH 

92S GFC = HRM/SPAIL] FAIL HL ev THH 

926 FHO RCS LEAK HRM/LEAK] NORM HL SY ITHiH 

OZ? LEFT OMS ENG NRM/SFAIL | NORM HL Sv THH 

O2F aPU 3 EGT OF1500 1167. HL 1269 ItHH 

O29 MPS 3 HE TANK FSIA 0>5000 254. 1150. LL aT 3 

VALUE = GREEN PARAMETER IN TOLERANCE 
VALUE = RED PARAMETER OUT-OF-TOLERANCE 
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$432 
  

  

  

            

+305 sos 

215 DAY MET 194:23:48 RUN SGMT 037:12:23:4S UP S432 C/W PARM. 030-044 

CHANNEL PARAMETER RANGE VALUE LO LIM HI LIM INH 

030 OZ TANK 4 PSIA 5151015 S27. S46. 3es. THH 

O31 O02 TK 2 HTR 2 TEMP|-4259475) -175. HL 349. INH 

O32 FC 2 H2 REACT VLV |OPEN/CLS| OPEN OV LL INH 

O33 ac 1 VOLTAGE NRM/FAIL| NORM HL ZEvV THH 

O34 PPOZ A PSIA OFS 3.17 2.9 3.4 THH 

oss GPC 4 NAM/FAIL] FAIL HL Sy INH 

O36 tL RCS Ox TK PSIA GP4OO Z60. 266 Siz INH 

O37 Fk OMS GX TK PSIA SPUGS 2cs. 232. Zea IHH 

OLS APU 1 LUBE OIL TMP] &>596 ZSi. HL 239 THH 

OSS HPS 1 HE REG PESTA Ohi GEG 4¥O8. Eése #10. Ctra od 

34 oz KIT PRESS (TED) Hu ZEV IHH 

O41 G2 TK 3 HTR 1 TEMP] -425)475] -183. HL. S45 THH 

O42 FC 3 O2 REACT VLV |OPEN/CLS| OPEN OV LL INH 

O43 ac 2 VOLTAGE NRM/FAIL| NORM HL ZBV THH 

O44 PPO2Z B PSIA o+>s 3.17 2.93 3.4 INH 

VALUE = SEB" BRANETER Sur TSPETSUER ance 
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15 DAY MET 191:24:10 RUN SGMT O37:12:24:10 UP S433 C/W PARM. O4¥S5-O89 

SHANNEL PARAMETER RANGE VALUE LO LIM HI LIM INH 

o4¥s GPc §& NRM/FAIL] NORM HL sv TNH 

O+6 L RCS FU TK PSIA O>400 260. 200. 312 INH 

O47 R OMS FU TK PSIA 0>400 256. 232. 234 THH 

O4ES APU @ LUBE OIL TEM] 0+500 251. HL 290 THH 

O49 MPS 2 HE REG PSIA OP1 006 9. 650. Sic Sicha! dada Latend 

OSG HZ TANK 1 PSIA GP4OG Z1ié. iss. 234 INH 

O51 OZ TK 3 HTR 2 TEMP] -425$475/ -133. HL 343 INH 

oSZ FC 3 HZ REACT VLY |OPEN/CLS| OPEN OV LL INH 

oes AC = VOLTAGE HRH/FAIL], HORM HL Zev INH 

Go4 HZ REG i FLOW #/HR O->s Qo. OG HL. 5. INH 

gcc PAYLOAD WARNING & ( TED} HL ev IHH 

ace LEFT RCS LEAK HRM/LERK) NORM BL eV INH 

os? RIGHT OMS ENG NRM/SFAIL | NORM HL SV IHH 

oss APU 3 LUBE OIL TEM] &>590 251. HL Z3G IHH 

os9 MPS 3 HE REG PSIA O--1000 406. éso. $10 

VALUE = GREEN PARAMETER IN TOLERANCE 

VALUE = RED PARAMETER OUT-OF-TOLERANCE 
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15 DAY MET 1914: 24%:30 FRZ SGMT 037:12:24:30 S434 C/W PARM. 060-074 

CHANNEL PARAMETER RANGE VALUE LO LIM HI LIM TNH 

066 H2 TANK 2 PSIA 145305 216. iss. Za4. THH 

O61 OZ TK 4 HTR 1 TEMP) -4255475/ -183. HL 3493. THH 

062 FC 1 STACK TEMP -7E9360 207. i73. 244.9 INH 

GE2 ac 1 OVERLOAD OL/NORKM| NORM HL 2EV IHH 

GE4 N2 REG 2 FLOW %/HR o>5 Qo. 00 HL 5. IHH 

G&S PAYLOAD WARNING B (TEO) HL ev le Bh Hea 

G66 R FCS OX TK PSIG SH4G9 Z6G 2600. 312 IWH 

G87 Ons TVC HRM/SFAIL | HORM HL ev IHH 

GES AaFU 1 OGVERSPEED HORM/HI | HORM HL Zev IHH 

Be Ss LOZ EWG MANIF PSIA| SF250 ifs. HL Za IMH 

Oo7D HZ TANK 3 PSTIA 145-305 ZZ. ifs. Zoa4 THH 

Oi OZ TK 4 HTR Z@ TEMP |-4Z5$475| -185 HL S43. IWH 

O72 FC 2 STACK TEMP —- 75306 ZOE i?s. Z44 IH 

O73 4c 2 OVERLOAD OL/NORM| NORM HL ZEV THH 

O74 CABIN FANS IN. H20 0>s 6.37 2.8% 7.9 THH 

VSCUE = SEEEY PORANETER SY,TSEERSUEE ance 
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1S DAY MET 191:24%:30 FRZ SGMT 037:12:24:30 S435 C/W PARM. 078-029 

CHANNEL PARAMETER RANGE VALUE LO LIM HI LIM INH 

075 FRYLOAD WARNING C (TED) HL 5. Fos cail Son bes col 

O76 R RCS FU TK PSIA O>400 260. 290. 312 INH 

O77 OMS KIT OX TK PSIA] OD400 9. 232. 2E4 

O78 APU 2 OVERSPEED NORM/HI NORM HL 2eV INH 

O79 LH2 ENG MANIF PSIA| 61600 is. Oo. 60. THH 

O20 HZ TANK 4 PSIA 145305 228. iss 2o4 IHH 

Osi OZ KIT HTR TEMP (TBD) HL 2eV IHH 

os O22 FC 3 STACK TEMP —-7537206 Zs. i?s. Z44 IHH 

QZ AC 3 OVERLOAD OL/HORM| NORM HL Zev THH 

es Av BAY 1 AIR OUT T 4Eb14S 163. HL 1236.6 IHH 

Ges PAYLOAD WARNING DO (TED) HL ov Cr 

OBE RIGHT RCS LEAK HRM/LEAK] NORM HL eV IHH 

O87 OMS KIT FU TK PSIA!] GP>4GG OG. 232 Zo 

Oss AFU 3 OVERSPEED NORM/HI NORM HL Zev IWH 

oss SPARE HL sv INH 

VALUE = GREEN PARAMETER IN TOLERANCE 
VALUE = REO PARAMETER OUT-OF-TOLEROGNCE   
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35 DAY MET 191: 24%:30 FRZ SGMT 037:12:24:30 S436 C/W PARM. 090-104 

CHANNEL PARAMETER RANGE VALUE LO LIM HI LIM INH 
090 HZ KIT PSIA (TBD) HL 28YV INH 
O91 AIR DATA DILEMMA NO/YES NO HL sv INH 
092 FC 1 COOLING PUMP ON/OFF ON OV LL INH 
093 RGA/ACCELEROMATER |NRM/FAIL| NORM HL SY IHH 
O34 AV BAY 2 AIR OUT TI] 45-145 109.0 HL 130. INH 
o9s PAYLOAD WARNING E (TBO?) HL sv 
O36 RCS JET HRM/FAIL] NORM HL sv IHH 
a3? FAYLOAD GAUTION (TED) HL Sy INH 
ae APU 1 UNDERSPEED HORM/LO| NORM HL ZEY THH 
as HY¥O SYS 1 PSIA OP4OGR 2Ose. Z7EO. LL IHH 
16g LEFT RHC HRM/FAIL] HORM HL SY IHH 
io. FCS SATURATION NORM/SAT!| NORM He Si INH 
162 FG 2 COOLING PUMP ON/OFF ON OY LL INH 
103 IMU HRM/FAIL| NORM HL sy INH 
104 AV BAY 3 AIR OUT T] 45-9145 $2.3 HL 130 THH 

VALUE = RED PARAMETER SNTIgEERANCE, 
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73 DAY MET 191:22:31 RUN SGHMT 037:12:22:31 S437 C/W PARM. 105-119 

CHANNEL PARAMETER RANGE VALUE LO LIM HI LIM TNH 

ios HZO LOOP 1 PMP FPSIA| 0150 23.5 19. 793. TNH 

106 FCL £1 ICH FLOW @/HR{ 092600 2i4s. 1200. LL INH 

197 FCL 1 EVAP OUT TEMP! 209100 38.2 32. 66. IHH 

108 APU 2 UNDERSPEED NORM/LOW] NORM HL 23V INH 

1093 HYD SYS 2 PSIA 0>4000 3088. 2760. LL INH 

110 RIGHT/AFT RHC HRM/SFAIL | NORM HL eV IHH 

1ii FCS CHANNEL BYPASS|NORM/EYP| NORM HL sy INH 

112 FC 3 COOLING PUMP ON/OFF OW GY LL IHH 

1izs EFARE HL cy IHH 

1i4% CABIN HX AIR OUT Ti] YESi4S 45.6 HL ic. ItiH 

iis HzO LOOP @ PMP PSI} o 159 63.6 4S. Gi. INH 

116 FCL 2 ICH FLOW t/HR| G}ZE00 Zisi. 1296 LiL IHH 

117 FCL 2 EVAP GUT TEMP| 206-1900 33.2 32. 66. Iti 

113 APU 3 UNDERSPEED NHORM/LOW] NORM HL ZeyV INH 

119 HYD SYS 3 PSIA 0>4000 3088. 2750. LL INH       
VALUE = 
VALUE = RED 

      
PARAMETER IN TOLERANCE 

RED PARAMETER OUT-OF-TOLERANCE 
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$301 . 1s09 
AOS NIGHT MET 025:11:38 RUN SGMT 080:02:45:55 $301 

as es 
MOEPLOY PBISH NLG LMG RNG LG HYDRAULIC VALVES 
ARM orFr UPLOCK uP UP UP ISOLAT VLYV SYS 14 CL DOWN OFF DOWNLOCK NO NO NO ISOLAT VLV SYS 2) CL 
a a ISOLAT tres = 

FLAGS COR UP UP UP 
GFAIL LIGHTS FLAGS PLT UP UP UP RE/CIR VLV SYS 4 CL 

ANTI-SKID OFF WONG/WOW NO NO NO ROT SO VLV SYS 1 OF 6 
NWS GD SPD EN YES CONTL VLV SYS 4) GL 

GESWITCHE SE NWS BOX DIR GPC OUMP R VLY SYS 1 CL 

ANTI-SKID OFF 
| NHS OFF ANTI-SKID CONTROL CIRCUITS 

6) BRAKE MNA OFF LEFT O/B CIR A FAIL RIGHT O/B CIR A FAIL BRAKE MNB OFF LEFT O/B CIR B FAIL RIGHT O/B CIR B FAIL BRAKE MNC OFF 
LEFT I/6 CIR A FAIL RIGHT I/B CIR A FAIL R/CIR VLY CLD LEFT I/B CIR B FAIL RIGHT I/76 CIR B FAIL 

CIRC BRKERS MECHANICAL ACTIVATORS 

LG SNSR i CLO ELEVONS 
LG SNSR 2 CLD 

LEFT O/B .4 DEG RIGHT 0/8 .4 DEG NHS CLD LEFT I/B .3 DEG RIGHT I/B .3 DEG 

ARMDON RST OPN. RUDDER ©.0 DEG BODY FLAP 0.0 DEG 

SPEED/BRK .1 DEG       
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Section 5: Orbiter Panel Menus 

Also available are displays of the different Orbiter 
panels. A listing of the panel menu and the panels 
follow. It is important for the instructor to be familiar 
with the locations of switches and able to call up pages 
quickly. 
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Section 6: Orbiter CRT Displays and Communication Loops 

The final two capabilities which enable monitoring the 
crew progress through malfunction procedures and 
through the communication loop are crew CRTs. 

The crew CRTs can be monitored by rotating the dial 
switch at the instructor station and monitoring the 
display. Hardcopies of the CRT can be obtained by 
pressing the button to the right of the CRT. The 
following pages are the crew CRTs that should be 
familiar to systems instructors. 
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1 2 3 4 5 

LZIMASSCFASOLIINSSPAOPOLZIASSTOVGLAIASSTHVIGIZIAGHTEVOL 
+ 

{ aG2t¢so63/ #u @aAY oooAS RNR GOOsSHM: MME SS \ 
  

    

1 
2 REM oppsuninnsss 
3 AC POWFR om ot 
‘ : OFf 28 PED S¥-EKAKS 
5 AUTG MODE SEL 3% MICRO-Su STAT 
6 LATS DOORS 
, Maal OP/CY AUT ccooo 8 CRARO 
8 CERTER LATCHES [SEL SE agate agc 
9 S- 6 ax] outs ‘ RRKL 
19 9-12 sx} nas x AKER 
t 1. 4 sxl nas x Kaae 
2 La-t6 TH OKRS 1 XKKE 
3 steo 
4 FuO LATOWES | Ox} ax x ARRR  XURED 
‘ AFT CaTcnes | 9x} oxxs 1 ROOK RUKRKK 
6 oaoRr Lox! xxKs x 
7 PORT 

8 Fuo LATCHES [lial xes x KHER UEREX 
9 AFT LATCHES frzal xxs r MORK MERKE 

20 poor rsnl russ x 
1 
2 . OPEN ISK 

5) PEO SW BYPASS 14k STOP 164 
‘ CLOSE L7R 
5 (aa) 

A J 
*   

The PL BAY DOORS display is an SM operational sequence (OPS X021) available fn SM OPS 2, 4, 
and BFS OPS O as SPEC 063, which allows the crew to monftor and contro} payload doors and 
associated latches opening/closing. Terminatton of this OPS mode or SPEC (in BFS) with panel 
R13 switch or item 16 not in the STOP mode will result in an ILLEGAL ENTRY message. 
  

  

  

  

  

1 2 3 ‘ $ 
. LZIASETASOLZINSETEIVOLIZASHTEIGIZIFSETH9OL23ES678991 

. 
1 f RREMS REEL OBE EMOVIAONMERT anok DODsHNeaHESS 

2 DOO/HHIHK:SS 
3 caein 
4 aPsaF ¢ ARS CABIN P XXLXS AY BAT t 2 j 

5 PPO? - ATALK P MKLKSI| TEMP REMRS RURES KRQKS 

6 A RLRARS FAN OP X.XESTFAN BP KR LKERS ROK KS ALEKS 

? B CLR KRS WK OUT To RS ee 

a c  .£eS CABIN T ARES 

9 PPCO2 LX KS n20 

10 1 2 SUPPLY 

1 o2 FLOW R.kS RUST QTY A URES PRESS CRS 

2 REG P ERES ENUS SB rans BMP mh T KEES 

3 m2 FLOW EOS Rlas C XKKS woz TO A RES 

4 RES P ORS aS oO RXKS Bo REXS 

5 O22 CuTe VLe¥ ERS nES 

6 w#20 TK N2 P REKS Uxns 

? w2 sqQrTrr REXS nas 

8 emeR O2 QTY RNS WASTE 

9 REG FP KEXKS ary & xaas PRESS ERES 

20! ONP LAT REKS 
| en ap NOL T A KEKS 

21 imu FAN ¥S RS KS RoxS 6 xkaS 

J wu4tO SEP £5 XS WAC ¥T WOL T nuns 
4 

5 {kx} 
é     
NM _/ + 

The ENVIRONMENT display ts an SM display (O1SP 66} available in OPS 2, which provides data on 
cabin atmosphere, avionics bay thermal status, and water system character istics. 

  

6-2 

  

 



  

3)
 

Moses   
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+ L2FAFEFSPILGIAIHTAFVOLZGIASFH7TBIOLZIASHETEIOLAI4SHETEI
OR 

+ 

if RRRKSKKRN LOG? EvecTare AX © COD/HHI MNS SS \ 

2 DGD/HHIMN: SS 
3 o¢ T/A 278 sre ac 1 2 3 

4 VOLT Fo ReLKHS XXLKS RKLKS]Y oa ExKS XXxKS EXXS 

$ MH MNRLXS KXLKES RELKS #8 XEKS KxXKS AXES 

§ PCA FWD RELXS XNLKS KKELXS ec XXKS KEKS UES 

? AFT HR LXS KRLXS RXLXST AMP @A XKXLKS KRELKS KEELES 

8 CHTL AB KKELKS RXLKS KXLKS @B ROLES KRUELKS UELRS 

% BC XR KS MK LXS RK LKS @C UXLXS RRLXS KXLKS 

aC CA XXLUS AKLKS XXLKSTOVLO xs ues KXS 

r Ess RxX,XS XELHS KXLXS|POsU ¥ axS XS xns 

2 

3 

4 AMPS FC XXKS xUns RRKS PAYLOAD OC AMPS 

5 Fwo RXKS XaKS REKS AFT 8 XXK LS 

6 ato xxXKS RxXS X¥XS ¢ KUNIS 

? AFT £XXXS FXKKS £ERS 

8 

$ 

20 TOTAL AMPS XKRXS 

1 KW AUK LES 

2 

a 

4 

5 (xx) 
6 

  
NX   

S 
The ELECTRIC display is an SM display (DISP 67) available in OPS 2, which provides data on 
electrical power distributton and control. 
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L224S567E9OLZIASCTBVOLZAZIASECTAIOLAIAFEETEIOL2ZINS ET BIOL 

+ 

if AMER /KKN S068 crRYo SYSTEM mx ox DOD/HH:HN:5s 

2 DOO/HH MN: SS 

3 TK 
‘4 02 1 2 3 4 5 

5 > MXUKSIA KM KSIAK KK SRK SIK KK 
6 Tk ? MOMS KEK SRK KK SILK KK SKK S 
? qty KXKS| xX aS| KXKS] RKXS} OKE 
8 T SRNKS[O KK Sle OK K Sle LHX Sie LX 
$ HTR T tle XKKSIA KKK Se CK K Sle KKK Sle XE 

10 2le KKK Sle KKK Se OKK Sie KX Sie ca 
1 HTR LA $s $ s s 

2 cur 18 s $ 8 S| 
3 SNSR 2A $ s s $s 
a 23 s Ss 3 $s 

$ MANF P IXXXNS|NXEXS 
6 yuy Ix X1$ 
? H2 
a ’ XXKS] RANKS KXKS| LuKS| KX 
9 TK P XUNSE RXKSE KxXXS| KENS| LAK S 

20 ary KXKS} RUNS KReKSE CONS! eK 
1 T 2 RUM Sle KK Se XXX Sie KK NSE KX S 

2 HTR T Je XXKSfe OKKSle XX K Sis OX Sls aK X 
3 MANF P XXUKS| xXKS 
4 VLY xxs xxs 

5 (xx) 

NX 
  

The CRYO SYSTEM display {s an SM display (OISP 68), available in OPS 2, which provides detailed 
status information on the cryogenic (CRYO) subsystems. 
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(— RXKL/ XXL S069 FUEL 

      

FC 

1 2 3 

VOLTS RE LRSIRK OSX 

AMPS RXS) XMS UK 

FLOW O2 JXK. SICK KSI ELE 

a2 XS) €.R 8S) LK 

REAC 02 xxs xxS aX 

#2 XXS XS xx 

STACK T fg UXXSie XKNSH REX 

exit T SUKS| UXXSE 2EK 

caoL T RRXS| KKKSE AEK 

P RUNS? LARK SE RK 

PUMP ans nS xXx 

H20 LN FL RXXS] x UX 

VuW TE RMAS| RMMS| REX   
The FUEL CELLS display is an SM display (DISP 69), available in OPS 

CELLS Uk 8 ODDS HH 

ODO/HH: 

s H20 RLF LINE T 

5 wOzZ T A 

8 

$ PURGE LAN o2 7T 

s KZ TO) 

$ T2 

$ 

$s 

s 

s FC 

s i z 

$ PH xxs rus 

av SSL} axes ORES 

$ SS2pxxnxrs RXXS 

s SSapxxas XAXS 

status information on the fuel cell subsystems. 
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1 2 

$23465678901234567890123 

3 & 5 

AS567B9SGL2I45679901 24S ET ASOL 

  

[ RRAKS/RUKZ OTS su osY 

crvro TK § 
W2 PRESS XEXS 
O2 PRESS XKKXS 
wre TI 2XXKS 

T2 2KEXUS 

apy 1 2. 
TEMP EST KKKKS RXKKS UE 
B/U ERT KXKXS KNKXS OX 
O1L IN XXKS KREKS & 

OUT KXXS URXS X 
SPEED © XXKS XEKS fk 
FUEL QTY XHXNS XANES X 
PMP LK PO ORKS KS 

OLL OUT P KRXS XRKS 2X 

ay pay 
TENP HONS KXKS x 
FAN AP KXKS KROXKS 2,   \ 

$ SUMM 2 XX X DOO/HHS MMS SS \ 

DOO/HH: MA:SSS 

2 3 

12S RUKS 

MES KURA 

KES Xan 

MKS Uns 

HYO 

PRESS x 

RS¥R T 

ary 

w/e 

H20 QTY 

aye Vu 
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THERM 

H20 PUMP 

MASPTPREON FL 

KKRSUEVAP OUT 

4a 

xUxs 

UXars 

aRKus 

2Ruxs 

AEKS 

RXNS 

ORs 

RUS 

RxXa58 

CMTL 
e 

ow 

T 

5 

KERS 

RXUNS 

2xurs 

RRs 

2 

MANKS F 

ROKS 

UEXS 

RAXKS 

ARXS 

1 

KXXS 

URKKS 

OKXS 

3 

nas 

xxxS 

RxXXS 

RUS 

RKUS 

2 

UXxS 

UES 

aes 

(xx)   
The SM SYS SUMM 2 display 4s an SM display (DISP 79), available in SM OPS 2 and 4, which provides 
summary data on cryogenics, auxiliary power units, hydraulics, water boilers, thermal control, 
and avionics cooling. 
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2123456789012345678901234567890123456789012345678901 
  

  

DOD/HHINHZSS \ 

  
  

  

  

  

  

          

lf XUNK ses O86 APU/HYD Rx YX 

2 GOO/HH: MM: SS 

3 APU 1 2 3 HYD 1 2 3 

‘ B/U EGT XXXKSKAAKSKKKKS BU PO OKKKXS KHXKS KUKKS 

5 ect KREKNSHAAKSKKLKS RSVR T XXKS XKXS XxXKS 
6 SPEED x KXNS KXYXS RKKS qTyY XX4RS RxXXS UxxS 

? FUEL qr XRNS RXKS KXXS ACCUM P XXXKS UXKKS KAKKS 
8 Tk P XXUS KXKS KXKS ws 
9 our Pe XXKS MEKS KXXS H20 QTY Xxx8 XKKS XXXKS 

10 YUVA KxXS xxXS XaS M2 PO XKXXS KKXKKS KAUKS 
1 8 XXS rx$ xx5 T XXXS XXKS XKXS 
2 OtL t MMXS MLNS XKKS REG. Pp XEKS XXXS XXKS 
3 out T XKKS MKKS KXXS BYP VL AXKS XX"S AKKS 
4 out P XXKS KXXS KXXS VENT To EXKKS SKKKS txers 
5 Gex ° XEXS MONS XXKS TANK TOEXKKS ERXKS PXKKS 
6 “2. P XEKS NERS KXKS BLA T PRs 24XKS tens 

7 BrRG fT XUKS KOKS KUKS 
8 66 8€0D T XEKS RUXS CXS 
9 Sw oeVLY PR st $2 

2 PUMP S/YLVY COOL ELEV L OB 3X5 as ZXxS 

i PMP OT XAKKS RXKS KXKS 18 24s rks 3x8 
2 vey 7 RUNS KAOKS REKS R [8 3xs xs 2x5 

3 O8 2x8 xs 3x85 

4 RUOQ/SPOBK 1XxS 2xns 3x8 

4 xx] 

6 KS / 

The APU/HYD display is an 5M display (DISP 86) avatiable fn OPS 2 which provides data on the 
Auxiliary Power Unit (APU), and Hydraulic (HYD) subsystems. 

1 2 3 4 5 
223456789012345678901234567690123456789012345678901 

1f UNKKLSKEL S08? HYD THERMAL xx Xx DDD/HATRH: SS 
2 DOO/HHIMM: SS 

3 CIRC PUMP CONTROL 
4 HYD i z 3 LIMe TEMPS L 2 3 

5 CIRC PMP PL XXXSE RXKST XKEXSELE VOR LORS AKX SEX KAS KK KS 

6 pmP BOY TIE X KX SIE RANKS RAK S CUEBje xxx st xx xsiexaxs 

7 RSVR TE KK XSE KKK SEXES) ALBIEX KX S|EXKX SEXKKS 
4 ACCUM PICK KRXSIRXKKSIKRXKE SS! ROBE XKXS|SKAXX S| tres 
9 HX OLN Tle xa SH2xXKS|EXKN SRO SSS Poult xxx Sitxxxsitxaxs 
10 our TIX AMX SIE ANA S| RAK SI FUSIEX KX SS RKKSIEKKXS 

1 BOYFLP Poult xax se xuxsitxxxs 
2 FUSE XXXSEKKKSIEX KAS 
3 L BRAKE WHL PxKKSE XK ES 
4 Fus TAKERS KXKS 
5 R BRAKE WHLERNAKSEXKKSEKKAS 
6 FUSE XX RSE XXX SIEXKES 
7? ALS UPLKIZ XXX S| 

8 MFUS TPEXKXS 

9 MFUS 2/204 KS 

2 LMG. UPL KIT XX KS! 

1 RMG UPLEKIEXXES 

2 Fusltxxxs| 

3 

‘ 
§ (xx) 

6 \ 
The HYD THERMAL display is an SM display (DISP 87), available in SM 
on the hydraulic system. 

OPS 2, which provides data 
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1 2 3 a 5 

LATASSPSIOLZIASHTHIOLZIASSTAV
OIZIASSTEVIIZIISE7TIION 

1 ANE EEK SONS APUSENVIRON THERM XE EX DOD/HH:NN:SS \ 

2 FREON LOOP 1 2 OOO/HH: Ma: SS 

3 ACCUM QTY ARES AEXS H20 LOOP l 2 

‘4 FREON FLOW XXKKS KUKKS[ PUMP OUT P AKERS LUKENS 

5 PL HX FLOW KEENS KKERKS our Tt KXUXS ANKRS 

6 AFT CP FLOW XXES RANS ap UXENS KEKKS 

? RAD IN T KEXOS UeRRXXSTICH FLOW * RUNES KERKS 

8 Rad ouT T XUKS rKKS out fT RXOKXS KREEKS 

9 evaP out Tf XXXS RAXSPECAB MX THT EXXKS KXKKS 

le accum QrTy MEKES UAEKS 

i EVAe TEMP oucT woz 

2 HT LOAD TNSD XAKS APU FUEL T I 2 3 

3 OuTeo XXXS KUKS FTK SURF ZHRKS SXKKS FAAS 

‘4 TOPPING FWO XKKS TK ATR £RXKS TARKS PARKS 

5 AFY XKEKS Tk Ly ERRKS FXKKS LKKKS 

6 Lo oRXXS XUKS [TEST Ce EKXKS ERKUS LUKAS 

? RUNES UEKS FEEO I SUNKS TANKS SHARKS 

a EVA? FOLK T A 8 PUMP L® SUKKS ERKKS PXKKS 

9 FMWD KERS UES DRM LALXKKRS THKKS *TKAKKS 

20 MID L XXKRS URKS aut TAKKS TAKES PAINS 

1 MIO 2 KERS ERKS BYP LNT RKRS PKKKS TLUAS 

2 AFT XXXS XKKS JHZ0 LW PRILKAKS PXKKS PUIG 

3 TOPPING XKXS XXXS SECERXKS LURKS TAKAKTS 

4 HI LOAD KXKS KXES TMSTKRAKS THRKKS BANKS 

5 (xe) 

i 
The APU/ENVIRON THERM display is an SM display (DISP 88), available in OPS 2, which provides 

data on auxiliary power units and the active thermal control system.     
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1 2 3 4 5 

1234567890123456789012345678901234567890'2345678901 

if ooolr/ / THERMAL ax ox DOD/HHIMN:SS 
2 BFS OOD/HH: MH: SS 

3 HYD SYS TEMP BOYFLE RO/SSB L OB lL o18 a IB R OB 

4 ACTR EUKKG £HRKS PHKKS LAKHS FUKXS FXKKS 
5 PRIME EXXKS £AAKS ERKKS £UNKS ERAKS FRKKS 
6 stay 1 SeRKS FRRHS PARKS AXKKS SRKKS FURS 

? ster 2 PUNKS EHRKS LHKKS EKAKS LKKRKS LAKKKS 

8 

9 HTR TEMP L/A ase FREOMW LOOP i 2 

bts) PRPLT - ACCUM QTY XXNS KAXKS 

1 P00 SSSSSSS|/SSSSSSS RAO IR T XEKS XNAS 

2 Ooms CRSFO SSSSSS 

3 EVAP #20 

4 KI Load sss SUPPLY PoORKKXS 

5 Toe oucT ss 

6 hoz $ $ 

? FOLN ssss ssss 

6 l 1 2 1 3 

9 HYD BLR/KRTR 5 s s 

20 APU 

1 GG/FU PMP HTRISSSS ssss ssss 

2 TK/FU OLN HTRISSSSSSSSS SSSSSSSSS SSSSSSSSS 

3 PUMP/Y¥L¥Y COOLISS ss ss 

4 

a (xx) 

\ _S/ 

The THERMAL display is a BFS disptay {0PS/9001) which provides the crew data on the hydraulic sys- 

tem, heater status, and freon/water loop parameters.     
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t 2 3 4 5 

12345678901234567890123456789901234656789012345678901 

if KEUK/KRENIO78 Sm SYS SUNN 2 ER Kk DOD/HH:INN:SS 
2 ORS ODD SHH MN: SS 
3 EMERGENCY 

4 SMOKE T/A 278 oc vOorTS ls A 2/6 a/¢ 

5 AVY BAY TF XX.XS UXLES Fe AXLUS RXLKS TKLES 
6 2 XKLUS KELKS NAIR KKLKS RELHS CKLKS 
? 2 XKLHS KELKS CHT AB ARLHS XESS KKKS 
a dpsat teas ac KX.XS KKLHS KXIES 
3 By s.EKS! CA XKLKS KELKS KXLXS 
10 CABIN Ess XRLKS UXLKS LXLKS 
1 PRESS Kis ac 
2 PPO? HLKXS RIES VOLT OA URES x 
3 FAN 4P X.XKS os X08 x 
‘ Hx OUT T xxxs oc XxXXS x 
5 o2 FLOW AXLKS KXLKS AMPS @A XELKS XX 
6 w2 FLOW XX.KS XXLES OB XKLKS KEK 
? oc KXLKS XK 
8 IMU FAN AXS BXS CXSIFUEL CELL Wa eK 
9 Av FCl Fo2  FC3 AMPS XxXKS 

20 SSL KXXS XEKS XAKS REAC YLY KXKS 
1 SS2 XKXS KEXS XKEKS STACK T 2#28XS 
z SS3 XXKS RUNS KAKS ExIT ¢ XxXS 
3 TOTAL AMPS KXXES cook Pp XXES 
4 kw rxs PUMP KXS 
5 

oe 
The SM SYS SUMM 1 display is an SM dtsplay (DISP 78) available in SM OPS 2 and 4, and in 8FS 
OPS 0, which provides summary data on emergency, atmospheric (cabin), and electrical power 
distribution and generation parameters. 
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£234567890123656789012345678901234567890123456785901 

1 {— RURK/KKK S079 Sm SYS SUMM 2 ux x DOO/HH:MM:SS \ 
2 BFS OOO/RH: MM: SS 
3 

‘4 CRYO TK 1 2 3 4 5 
5 H2 PRESS XXX xxxs XkXS XXXS Kxxs 
6 O2 PRESS XXXNXS RXEKS ROKKS XXKXS KXXKKS 
? HTR TH EXKKS sKXKS oXKS 2UKNS 2Uxns 
8 T2 ZXXNS gXXXS sXXxS exxx$ 2XxXx5$ 
$ APU t 2 3 HYO 1 2 3 

10 TEMP EGT XXXKS XKXAS XKXXKSTPRESS XXKKS XKKKS CAKES 
1 B/U EGT XXKKS KXKKS KXKKSTACUM Po XXHKRS XEXES LAKKS 
2 Ore IN XExs XXKS XXKSTRS¥R OT KxXKS XENS RXKS 
3 out KUXS XXXS XUNS ary XXXS XxXXS XXKS 
4 66 BED XUKS XXKS XXxXS 
5 tad AXEXS KXKXKS UNKLRS ws 
6 SPEED s xxxs XXKS XXXS]THZ20 QTY UxXKS XaKS xxXxS 

7. FUEL ary XxXS UxXXs XKRXSUBYP VLV XXKS XxxS XUKS 
8 PMP LK OP X28 £XuS KxXS 
9 OTL OUT P XxXKS XU XKXS 
20 FU TK VEY XXXS xaxs xxxs THERM CNTL 1 2 1 420 PUMP P XXKS XxXKS 
2 AY BAY FREON FLOW XRXXS XKKXKKS 
a4 TEMP XEKS XxXXKS XEKSTEVAP OUT T XxXXS XXxS 
4 FAW ae RLKKS KLXKS KIXKS 
5 

bX (xn J 
The SM SYS SUMM 2 display js an SM display ‘DISP 791, available in BFS SM OPS 9, which orovides 
the crew summary level data on cryogenics, auxiliary power units, hydraulics, water boflers, 
thermal control, and avionics cooling.     
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Section 7: Malfunction Pages 

Currently there are 47 pages of malfunctions primarily 
used by the SMS instructor. These pages cover 11 
subjects of systems malfunctions. The following pages 
include the systems menu pages followed by all of the 
malfunction pages. 

bb
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a mPud §@oFF —E FE 
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by mc & H IHPUTS 1OFi OISFLATS 

_ HMHoirF IC TYFE WHITE FehGoe COESCRIFTION Wealue 

2cHoH MOHWINE’ Bi 3 HHO HOME at CeAHeEU AHALOGG INPUT Fart 1 

alot MOH IHE ' ra 4HO HOWE md CAHEU SHSLOG IHFUT FAIL i 

achat toh IHF OSS 3 HHO HOME aed CeaHAKEU AWHSLOG INFUT Fatt t 

go Ho HOH IHF CS4 3 4HO HOHE aod CeaHWeEU G@GH&loG IHMRFUT FRIL i 

wokHGY MOCHIMP ESS HHO HOWE ai TeWeEU @NaloGg IMFUT Fal i 

Bo HOY MCHIWE Ce 3 HHO Hone mt C2HASEU ANHSLOG INPUT FATL i 

JoHG4 MOCHIHR OS? 3 HHO WOE aed CRH-EU AMALOG INFUT FAIL 1 

_g2Hot CHIEF & 5 HHO MONE aed CeaHAEUW AMAL INPUT Feb 1 

JOH HOW THR OSS) HHO MOE od CceRHEU @HALOG INPUT FaIb 1 

Je Hi HOMIWE ( a3 HHO HOHE met eH EU AMAL OG THFUT FAIL 1 

oho MOWIMF 6 od ) HHO MOE m4 CeHeEU @HALOG INPUT FeIe 1 

Joo MOCHINE & SE 3 4HO NOHE med SeH/EU ahAaloG INFUT Fate 1 

JoHo4 HMCHINE ¢ S23 4HO NOME ort CeBaH/EU SheloG INPUT FeRIt 1 

go hiat HOM TMP C4? HHO HONE amet CBW EU ANALOG IHEFUT Fate 1 

hot HOHWIHMPC oS 3 GHO HOHE ae. Cen EW SWALOG INPUT FAIL 1 

gah HOCHIMF OSE 9 4HO HOME met CaHVEU ANALOG INFUT FAIL 1 

QoHot MCHIWE a7 3 4HO NOnWE ot GcBRWPEU AHALOG IWFUT Fab 1 

JLHEH He HIHP CSS 3 GHO MONE aed CBW EU AHALOG INMFUT Fal 1 

JoWO4 HOCHINF OSS 3 GHO Hone at Mane EU ANALOG INFUT FAIL 1 

QoHG4 MOW INE C1009 4HO NOHE m4 C&W EU Ghabos INFUT FAIL 1 

QoHot MOHINE ¢ 104. 4H0 HONE ai SAaHeEU AMHSLOG INFUT FeIrb 1 

JoHo4 MOCHINE C4 G29 4HO HONE m4 CehHeEU SMaloG INFUT FATE i 

JoHO4 MOCHINE SE 1 O23 4HO HOWE aed CRM EU SHALOG IWFUT FeatqIb 1 

JoHO4 MOWIHE C4 O4s 4HO HONE med Cele EU SbheaLoG INFUT Fart 1 

JoHG4 MCHINE Co OG) 4HO HOHE ae. CBN EU ANHALOG IHFUT Fate 1 

woot CHIHPC1Ge) 4HO NOME Get maHeEU AnaloG INFUT FAIL 1 

JoHG4 MOCHIMF EL oP: 4#HO HOHE ae 1 c YEU @HWaLOG INFUT FaIL 1 

QoHoe MOWTHE CL me: 4HO HOWE ae t CaAHAEU @nhAalLoG IWMFUT Fadl 1 

AcHGY MOHIMP Cie So 4YHoOo HONE ai CaWeEU ANALOG INFUT FAIL 1 

SMG4 NOCHIWRE C1103 4HO HONE med CaHeEU ANaLOG INPUT FaIL L 

ae HOY MONIC tiis 4HO MONE Get CeHAKEU ANALOG INFUT FAIL 1 

gioHG@ MOHIN Foiiz?o 4HO HONE at THe EU SNHALOG INFUT FAIL i 

SHO MOHWINFC Liss 440 NOE at JEU @NALOG INFUT FAIL 1 

SOWG4Y MOWINMF Oi i4) 4HO HONE asi JEU @heloG INPUT FATL 1 

ScHa4Y HOHWIHP CLL’ 4HO NOME ai YEU ANALOG INFUT FAIL 1 

Qo HY Me HH IHC iies 4¥HO HONE ot AHeEU ANALOG INFUT FAIL 1 

SHE CLiFr 4HO NOHE aei 4-EU G@HALOG INPUT FATL i 

“2 iia? 4HO HONE Qed J-EU ANALG INPUT FAIL t 

3 Liisi #Ho HOHE aed SEU @N&@L2G INPUT FATE i 

i Cita? 4HO HOWE m4 PEW ANALOG INPUT FAIL i     
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CHOSE MOWOOrH: 4HO HOHE oi CeHn/eEu ETE Ot 
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25 GAY HET Goo: So: ise REST 2GHT fet Ss:isa:is MALFUNCTION FARGE HALF 
HAaAVOP CHTRL FROPFL SYSTM AUOTO 

FE [erie EoFF —oFE 
a eee a reid ae ROS a ee = ae ROY 

i bd bE. mM & WO OW tTECRETE 10OFi GISrPeaTvs 
_ falter Ife TYFE UnRITS ReHGE DESCRIFTION WaLUuEe 
MWe MOWOOR 4h 3 SHO HORE met TeH EW DISCRETE FAIL OW i 
Foe MOM OOh aoa 4HO NOME mL GeAW-EuU GIScRETE FRAIL ON i 
Jince MGHOmtHe 455 HHO HOHE aed GeaHeEu GIEScRETE FRILL On i 
DHE HOHOONMG 44 3 4HO HOWE mAh CenHe-EW OISCcRETE FRILL OW i 
CHE MOHDOHMCH#S 3 4HO HOWE med Tene EU GIScRKETE FARIL On 1 
THE HOHOOHE 46 5 4HO HOWE a4 CaH-EW DIScREeETE FAIL OW i 
THO HOHOOHCHY? 5 4HO HOHE mei TeHEU GIScRETE FAIL On 1 
CHEE HOCHOOGHC HS 5 4HO HOHE mei GC&He-EU DISCRETE FAIL OW 1 
THOEG HOHDOnNC 4S 35 HHO HOHE O41 C2H/EU BDIScRETE FaeIl ON i 
CHOE HOWDON( SS) 4HO HONE O/ i CAZ2H/EU OCIScRETE FAIL ON i 
CTHOE ACHDON( S15 4HD HONE ms. C2H/EU DISCRETE FAIL ON i 
THE MOCHOGHMC ES 3 4HO HOHE OSA GC2H/EU DISCRETE FeIL On i 
THOR HOHOON( Ss 3 4MO HONE O/1 CeH/EU DISCRETE FaeIL ON i 
CHOE HOHOONCE4 3 4HO HOHE O/1 CAH/EU GISCRETE FaItl On 1 
SHOE HOHOOnMC Ss } 4¥HO HOHE a/ i C#uH/EU OLECRETE FRIL ON i 
THOR HOCHOOHNCEE ) 4HD HOHE asi GaH/EU GIESEcRETE FAIL OW i 
THE MOCHOONCE? ) 4MO MOHWE oi GCeH/EU OISCcRETE FaIt On i 
CHOE HCHOOnM Ss } 4HO HOHE oA 1 GCeAH-EU DISCRETE FRAIL GOH 1 
THOE ACHOOHC ES) 4MD HOHE of. C2H/EU GISCcRETE FarIl OW 1 
SHOE HOCHOONC ED 3 4HO HONE a/v. CAabWrEU GIScRETE FaRIL OW i 
CHOE HOWOOMNCE1) +HO HOWE get C2H-EU OIScRETE FerIl GON i 
CHE MCHOOGHC ES) 4HD HONE as 1 C2RH/EU DISCRETE FaeILl On 1 
THEE AMCHOONC ES 3 4HO HOHE ali CEU GISCcRETE FeReIL OW i 
CHORE MOHOONC E44 ) 4¥HMO MOHE oi CeHl-EU GIEcRETE FRIL On t 

THE MOHOOnNC BS } 4HO NHOHE O41 Ge NEU GIScRETE FaeIL OW 1 

THEE MOWMOONC BS 3 4HMO HONE oA. CaHeEU GISEcRETE FAIL GOH 1 

CHOE HOHOONCE? 4HMO HOWE ov. GaHeEU GIScRETE FeRIL On i 

THE MOCHOOHNE es 3 4HO HOWE ori CRM EU QIEScRETE FeIL OH i 

CHE HOHOOHfEes) 4¥MNO NOHE eet TeW-EU ODLScrRETE FAIL OW 1 

CHOE HOHOOWN( Fa) 4HO NONE Ori GCeHREU OGISCGRETE FAIL On 1 

CHE MOHWOOHN! Fi) 4MO HOHE ari C2wW/EU OLSCRETE FAIL OW 1 

CME MOWHOON( FZ! 4HO HOHE Get C&HAKEU OQISCcRETE FAIL oO} 1 
CHE MOHWOOnN( FS) 4¥HD NONE ae. CeeH-EU OGOIScRETE FAIL On 1 
CHE MOCHOOH’ 74 3 4HO NONE a1 CAaHeEu OLSCReETE FAIL ON i 
THE MOWNOONE FS 3 HHO HONE ae i C&eWeEU GIEcRETE FaIL ON i 
CHE MOHOON! Fe) SHO HONE at C2He EU OLEScRETE FAIL OWN i 

ago Noe MOoWMOOGMC SFr 4HO HOHE gai C&aH EU GIScRETE FAIL OW i 

moe WCHOONE Fos 4HO NONE ee. CeaH-EU DISCRETE FAIL OW i 

HE HOCHOOHNG Fa) 4HO HONE mei CaRHA-EU DISCRETE FAIL ON i 
HE HOHOONG SoA) 4H NOHE a) CRaH-ELU DISCRETE FAIL ON i 
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SOMO? MOCHOOME Sis 4HO HOWE mei TeH-EU DGIScReETe FAIL OW i 
Seuas HOHDOnM S23 4HO HOWE a1 GeH-EU OLScRETE FRILL On i 
cHos HOWDOnNE Ss 5 4HO HOWE med CeH-EU OISCcRETE FAIL OW 1 
THE? HMOCHOOHE S43 4HO HOHE ai CERHEW OQIScRETE Fart OW 1 
Har HCHOOhnC sc) 4HO HOHE ad CRH-EW GIScRETE FAIL GH i 
CHOP HCHOOH Se 3 4HO HOHE m1 CRM EU OISCRETE FaIblL OW 1 
CHOP MOCHOGM! BF) 4HO HOHE Gi T2HeEU GIScreTe FAIL OW 1 
CHO? MOHOON 22 5 4HO HOHE me.1 T&H/EW DISCRETE FAIL OW 1 
THO? HOWHOOMC ES 3 4HO HOHE goed C2ZH-rEU GIScRETE Fall GH 1 
CHO? HMOCWOOn! a) 4HO HOHE aed CaeHu/-EU DISCRETE FaeIl GOH i 
SHO? HCHOONC Sid 4HO HONE o/t C2H/EWU GISCRETE FRIL GOH 1 
THO? MCHOOW( SZ 3 4HOD HOHE mei GCaH-EU GIScRETE FAIL OH 1 
CHO? HOCHODOnM! as 3 4HO HOME ort Cé&H/EU GISCRETE FAIL OW 1 
CHO? HOHOOnN( 34 3 HHO HOWE Gt CeH/EW OLSCcRETE FAIL OW i 
CHO? MOWHOONM! SS ) 4HD HOHE ori C2H-EU OISCRETE FAIL Of 1 

CHOP HOWHOOM( se) 4HO HOHE asi beh eu CISCcRETE FAIL OW 1 

CHOP MCHOOnM( a? 3 4HO HOHE Osi 2zH/EU GISCRETE FAIL GH 1 

CHOP MOHOOM! aS 4HO HOHE ort as ‘-HYEW OISCRETE FAIL OW 1 

THO? HOHOOMN( aa) HHO HOHE oi CeH/EU DISCRETE FAIL OW 1 

CHE? MOCHOOH( 19a) 4HO HONE asl C&aH-EU ODOIScRETE FAIL ON i 

CHO? MOCHOOHNCL1GL) 4HO HONE Oot C&H-EU GISCRETE FAIL ON 1 

CHO? MCHOOHC 102) 4NO HOHE Get ecg DIECRETE FAIL ON 1 

SHOE? HCHOONC LOGS) 4HO HONE Gt C2HeEU GIScReTE FAIL OW i 

THO? MOCHOONC1O4%) 4HO HONE ori CAH YEU GIEScRETE FAIL ON 1 

CHOP MOHOOMC iG) 4HO NOHE Oe 1 C&W EU BDIScRETE FAIL OH i 

CHOP MOHOOMC ioe) 4HO NOHE ae i ee EU GCIZCRETE FAIL OF 1 

CHOP MOHOOHt ia?) 4HO HOHE med C&HAKEU OGISCcRETE FAIL OH 1 

CHOP HMOHOOM6 tO) 4G NOHWE Bet CAH EU DIScRETE FAIL OW i 

CHO? MCHOOH6 105) 4NO0 HONE mt CeAN-EU QOIESCcRETE FAIL On 1 

CHOP MOWHOOM6 Lid) 4HO HOHE ot TeRHSEU OIScRETE FAIL ON 1 

CHOP HOHOONC L111) 4HO NONE OL CeH-EU OISCcRETE FAIL On i 

CHO? MOCHOONC L429 460 HOHE Ge i CeaHAEW DISCRETE FAIL On i 

CHOP HMOHOON¢ fis) 4HO HOHE Get C2AHAEU DISctRETE FAIL ON i 

TWP MOWOON 114) 4HO HOHE Gi CRHAEU OIScRETE FAIL ON 1 

qenas MOCHOONC tila 4nO NOHWE gt CRH-EU DISCRETE FRILL On 1 

aro? HMCHOOH( L167 4¥HO HOHE get CaHREU DISCRETE FARIL OW i 

ach? HMOCHOONDC iit: 4HO NONE med CeAHU-EU GISCRETE FAIL OW i 

: iF MOHOONC fists 4¥HO NOHE a4 CeaASEU OITSCRETE FAIL ON i 

HIHOGN tidy 4¥HO HOHE Ged CAH EU GIESCRETE FATL ON 1 

HIHODGHE tbo) 4HO NOHE Get CeHAKEU DISCRETE FAIL OH i       
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HOMO 6 eI HHO HOWE ae 4 TeHe-EU OS _ Orr 1 
HOoHOOPR eS HHO HOHE MeL CeH-EU Os * OFF i 
HCHOaOr ¢ 4 4 4HMO HOnE a1 CeW-EuU Os 4 OFF i 
HoHOOrr, S34 4HO WMOHE met CeHe-EU OI - OFF 1 
HOWMOORF TL & 3 4HO HOME alt CaHeEW OLS - OFF i 
HCHOOF EC Fb 4HO HOHE met Cew/eeu Os FeIt OFF 1 
HOWOOR Est 4HD HONE m4 CHu-EU OL FeRItl OFF i 
HCHOOR CS) 4HO HOHE O41 CeWrEU Os FeaIl OFF i 
HCWOOF C10) HHO HOHE oes 1 T2H/EU Os FAIL OFF i 
HOCHOORFC Li 3 SHO HOHE m4 CAn7EU Gs FeIL OFF i 
HOHWOOFC iss 4HD HOHE i CeH/EW OLS FeIl OFF 1 
MHCHOOF Cis) 4HO HOHE a1 CeAWELW BLE FeIl OFF i 
HOHOORC 143 4HO HOHE OA 4 CeaH/EU OTs FeIlL OFF 1 
MHCHOOFC 1S } 4HD HOHE met GewW/EU OF FRILL OFF i 
HCHOORPC ie) 4HO WOHWE oY d CeH-EW OLS FeIlL OFF i 
HOCHOGR CLS) 4HO NOHWE Os 4 CAenWdrEw Ors FRILL OFF 1 
HMOHOORC 153 4HO HOME Oe i CeaH-eEW Of Fell OFF i 
HOHOORFl ia, 4HO HMOHWE oi CeH-EW Os FAIL OFF i 
HOWOOP © 2% 4HO NONE Ori CeuHrEuU OFS FAIL OFF 1 
HOCHOOFC Zi} 4HO HOHE OA 1 GeHrfEW Os FeIt GFF 1 
HCHDOR © Zz) 4HO NOWE a1 eH EW Os FeIb OFF 1 
HOHWOOR © 233 4HO WOME oi CeRaHFEW BOIS FeIt OFF 1 
HOWOOr?e 24) 4HO HONE oi CeawHeEUu Os FRILL OFF 1 
HCOHOOaPF © Ze 3 4HO HOHE ae i CeHeEu Os FRILL OFF 1 
HoHOOR te) 4HO WOME at GeaHWeEW Os FeIl OFF i 
HOWOORPt SP 3 4HO HOWE met MAH EW OTs FeIl oFF 1 
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HOeWOoor¢ Ss 3 4HO HONE mt CewH Eu OI FeIlbi OFF i 
HOWOGORF ¢ SY 3 4HO NONE oi CeAWAEW OLS FAaIt OFF 1 
HtHOoOGr ec S51 4HO NOME af CaWdeEuU GIS FaIl OFF i 
HCHOORF’ S63 4HO HOHE moet CANA EU OLE FeIL OFF i 
HCHDOORFtss 3 4HO HOWE md CeWeEu GIs FAIL OFF i 
HOWOor dc SS 3 4YHO NOHE at CeHSREU GI FAIL OFF i 
HONGO i ta 4HO MONE od CeW-EU OFS FaIb OFF i 
HioHDGP twa 3 4HO HOHE mod CEaWAELL DIE FetiiL GFF i       
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FS | CHGS Ho OFF §eFE 
a HOC a wid ae RDS ag eos 2 BY 

THA =m &® H OFF OISCcRETE 19F i OQOISFLATE 

. HALF IG TYFE UHITS RANGE CESCRIFPTION Yelle 

wlHias HOWOORPC Si 3 SHO HOHE at Ce2H/EU DISCRETE FRILL GFF 1 

JoHiG MCHOORC Se) 4HO NOME mi CcAH/EU DIScREeETE FeIl OFF i 

goHia HOHOOF Ss) HHO WOME oe 1 C2HAEW OILEcRETE FAIL OFF i 

Joie HOHOOF CS 3 4HO HOHE ot C2H/EU DISCRETE FRILL OFF i 

goHia MCHOOF CSS) 4HO WONE m4 C&H/EU OGISCcRETE FAIL OFF i 

JeHic HOCHOOR Se 3 4HO0 HOHE oA 1 CAHYEU GIScRETE FAIL OFF 1 

JoHic HCOHOORF CE?) 4HO HOHE met CeH/EU GDIScRETE FRILL OFF 1 

JeHic HCHDOF CES 3 4HOD HOHE Oost GeW/7EU DISCRETE FRI OFF i 

gohiic HOCWOORFL So 3 4HO HOHE O/.L CeH/EU DIECGCRETE FRIL OFF 1 

JOHLG HOWHOOR( 965 4HO NOHE O41 CH#H/EU GISECRETE FAIL OFF 1 

JOHiG HMHCHOOF (Si 3 4HMO HOHE G71 C&aH/EU CIScRETE FaRIL OFF 1 

geHid MOCHOOF (323 4HO HOHE Of CeW/EW GIECRETE FaeIlL OFF 1 

JEHiG tMoHOGFr (os) 4HMO WOHNE oft CeH/EU GISECRETE FRILL OFF 1 

gehiig MOHOGOF ¢ S43 4MD NOHE Ot C&H/CEU GISCRETE FaILl OFF i 

qoHi HCHOOF. SS) 4HO HONE avi CeHW/EU GISCRETE FAIL OFF 1 

geHic HOWOOF ( Sé ) 4H NOHE g/t C2H/EU BDIECRKETE FAIL OFF 1 

qiHio HOWUDOOF (Sa?) 4HD HOHE O/1 C&H/EU DISCRETE FAIL OFF 1 

JeHid MCHOOF (3s) 4HM0 HOHE O71 CHeH/EU GISTRETE FeRIt OFF i 

JoHid HCHDOF (33 4HD HOHE ari C&AH/EU DISCRETE FAIL OFF i 

JoHiG HCHOOF (C1003 4HO HOHE O/1 G&eW/EU OISCRETE FAIL OFF i 

JOH1G MCHOOF C161) 4NO NONE O/1 C2eHW/EU GISCRETE FaRIL OFF 1 

geHio MCHOOFC1G23 4HO NONE os i G&eH/EU GCISCRETE FAIL OFF 1 

QoHic MOCHOOF CIOS) 4HO HOHE Ost CeW/EU DISCRETE FAIL OFF 1 

gioWia MOHOOFC1O4%) 4HO HONE O/i C&aN/EU GIScRETE FAIL OFF 1 

goHig HOCHOOFC LES) 4H HONE ort C&HW/EU DISCRETE FAIL OFF 1 

goHig MOCWOOFC 106) 4HO HONE at C&eH-EU GISEcRETE FaIlL OFF i 

CHILO MOCHOOFC ASF) 4NO HOHE Gd C&HEU GISCRETE FRIL OFF 1 

owig MCHOOFC igs) 4MNO HOHE ao. SaHe-EU OIScRETE FAIL OFF i 

johic MOGHOOFCiGS3 4HO NONE cet CaHAEU GIEcRETE FAIL OFF 1 

goHig HCHOOFC 110) 4Ho HOHE gi CAaHW-EU GOIScReETE FAIL OFF i 

CHL MOCHOORC iii? 4Ho HONE a1 CeRAM-EU OIESECRETE FAIL OFF 1 

gcwig HMOHOORPC Lists 4HO NONE ai CAH EU GIEScRETE FAIL OFF i 

goWic MOWODORFCLi=S) 40 NONE ori T&aWeEU GOISCRETE FAIL OFF i 

CHiG MOHOOFC Li4)? 4¥NO NOHE gi CaHWNKEU DIScRETE FeIl OFF 1 

SOMO MONOOFC 11S) 4HO NONE ae 2HAEU DISCRETE FaIL OFF i 

SOHMLG HOWOOFC LLG) 4¥HO NOHE ai 4-EU GISCRETE FAIL OFF 1 

RoH AG MOoHOOFCiiPr? 4HO NOHE BA i BHOEU DISCRETE FAIL OFF i 

joHia HOoWOCOF Citta 4HO HONE a i C&W EU DISCRETE FAIL OFF i 

SHitt MOHDOFC Lia’ 4HO HONE ei CBAH-EU GISCRETE FAIL GOFF i 

SLHiG HOHDOFCiza)s 4HO NONE aA 4 C$aH-EU DISCRETE FRILL OFF i       
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Section 8: TLM Malfunction Monitor Pages 
(A005-009) 

Also available are pages A005-9, called “TLM MALF 
Monitor.” These pages provide the SMS instructor the 
ability to manipulate “telemetry” problems. A few 
ground rules will follow, as well as a copy of the A005 
page. 

1. 

1323 

Never enter an MSID on any A005 series page that is 
currently being displayed on that or any other A005 
series page. It will bring down the load every time. 
So, before entering an MSID, even just to view it (it 
does not have to be activated), page through the 
other A005 series of pages (A005 thru A009) to see if 
that MSID is being displayed. 

Refer to item 1: The malf page does not act on the 
letter portion of an MSID, so it would read 

V58P0115A (Hyd main pmp press B) the same as 
V58P0115C (Hyd main pmp press B, MDM output) 
and the load would crash because the same MSID 
was entered twice. 

Further, only MSIDs ending in an “A”, such as 
C58P0115A, will be acted upon and have their TLM 
output changed when the malf is activated. To 
avoid getting into possible problems with A005 not 
reading alpha-numerics, only enter MSIDs ending in 
A 

8-1 

The pages come up slowly (12 to 20 seconds), and 
they always come up initialized to the “Offset” (bias) 
mode. 

This also means if a malf was previously activated in 
the “static” mode and then the page was dropped, 
when the page is recalled the “S” will toggle to an 
“0” and the TLM output will change accordingly. It 
also means if you activate a malf in static mode and 
while you still have it displayed someone else calls up 
that same page on another display (interactive or 
not), your “S” malf will toggle to an “0” and the TLM 
output will change. Note - your original display will 
not change to an “0”, but the “faulted” value will 

reflect the new mode. 

To display an MSID, enter the entire 9 character MSID 

in the light blue interactive field just to the right of 
the green square; the unfaulted TLM output will be 
displayed under the unfaulted column. The offset or 
static value to be used is entered in the interactive 
field one line below the MSID. (The white 0 one 
below and one space to the right of the MSID does 
nothing except provide something for the cursor to 
display in the home position when no value is 
entered). In the past placing the cursor over the “0” 
or “S” under the green box and transmitting would 
cause the 0 or S to automatically toggle to the 
opposite state. Now you must use the “Enter”
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function to enter the desired mode. Place the cursor 

over the green box and transmit to activate the 

malt; the MSID will backlight, the faulted value will 

appear in its column and the insertion time is 

displayed. To deactivate the malf, place the cursor 

over the green box again and transmit. The clear 

function does not work, and any MSIDs displayed are 

retained through a reset, even though activated 

malfs are deactivated. To clear all MSIDs requires a 

reload. The units column is currently not used. 

A005 does not change the sensor; it alters the TLM 

data as it goes into the PCMMU. This means that 

onboard meters and equipment that use data that 

have not been through the PCMMU will not be 

affected by A005. However, if the GPCs use the data 

for an onboard comp, A005 will affect the comp 

since the GPCs get their data via the PCMMUs. 

This can cause confusion when the data stream splits 

prior to going to the PCMMU, with one leg going to 

a meter or a controller, and the other to the 

PCMMU. Check out situations like this prior to an 

integrated sim. 

8-2



    

      (D323 

  

  

aos G8¥ ET @f4:2¢:15 RUN SGMT 243:13:85°45 

CLEAR 

HooMEaS. ro HEASUREHENT DESCRIPTION 
OQ HALF UALUE UNF RULTED FAaAULTED 

EB] XEKNENNEEN OO YYYYYYYYYYYYYYYVYTVYTYYTYY EPP PPT 
2 =EREE.SRER OR YTTY. YY ¥YYY.YTY 

  

OES XEEXN  OYYYTYYT YYTVVYTV TY VTP T 
YYTY. YT TTT 

  

YYVYTT TV TY YT YY VV VT TTP YY PPP TTP yy 

¥ ¥VTT. VT 
¥Y 
YY. YYY 

  

YYVTVVT TV TTY YY YY YT TYP PTY PP yr errr ry 
. YVTT. TTY YYYY. TY 

  

4 
be
y 

Ve
 un 

| 
w
r
 

C
k
 

rr}
 

¥YY: 

PYF: 

YY: 

YYY: 

ae
 

fo
r,
 

“f
it
 

wi
en
 

SITY. 

roy. 

Poy. 

ws MSA PTT. 

SONIT&OR 

FHIERTICN TIKECHET) 

of,
 

ti "y
o 

je
 

ur
s 

UNITS 

TYTIV TTY 

VEYYY ERY 

YYYYYTTY 

YYTTYYTT 

TPT TTTT 

   



L\
 

      

Section 9: Look and Enters 

Look and enter operations are used by the instructor to 
monitor model parameters and alter parameters to 
properly simulate a desired scenario. For example, 
dummy loads, ODDFDA 1, 2, 3, should be used whenever 
electrical malfunctions are to be implemented. Look and 
enters are modified by the operator at the request of the 
instructor. A complete list of look and enters would be 

too lengthy to present in this handbook; therefore, a 
short list has been provided on the following pages. 

When you want to know the value of a particular “look 
and enter” (parameters such as propellant quantities, 
vehicle weight, or center of gravity, whose values can be 
changed by the SMS operator to initialize a training 
session), type the name of the parameter on the top line 
of the interactive screen and depress this key. The 
parameter’s current value will then appear on the second 
line of the screen. 

TD323 9-1
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Commonly Used Look and Enters 

MNEMONIC 

CKSNRP 

CSTMR(K) 

DDRCAC(K) 

DDRCAP(K) 

DDRCFP(K) 

DDRCMN(K) 

DDRCMP(K) 

DFTSTK(K) 

DGHTW(K) 

DGOTW(K) 

DGOTP(K) 

DGHTP(K) 

DFPH20(K) 

DFUIMO(K) 

DFUIMH(K) 

EACONA(K) 

TD323 

DESCRIPTION 

Detection threshold for ku-band radar 

Power amp warmup time 

Resets ac load, watts 

Resets aft PCA load, watts 

Resets fwd PCA load, watts 

Reset main dc load, watts 

Reset mid PCA load, watts 

Stack temperature 

H2 quantity, cryo tank 

O2 quantity, cryo tank 

O2 tank pressure 

H2 tank pressure 

Partial pressure of H2O in stack, psia 

Stk oxy impurity buildup value 

Stk hyd impurity buildup value 

AV bay smoke alarm 

9-2 

MAXIMUM 

24.8 

180K R.P. 

92.0 

778.5 

1015 

8.0 

1.5 

1.5 

15 

MINIMUM 

15.0 

140 

0.0 

0.0 

0.1 

0.1
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MNEMONIC 

EACONL 

EACONM 

EALOAD(k) 

EAOHT(K) 

EAQTYK 

EAQTYW 

EAXMN2 

EFDHLD(K) 

EFKFA(K) 

EFKGA(K) 

EFKNH3(K) 

EFQAFT(K) 

EFQEPE 

EGALLB 

EGNTLB 

EGNTTK(K) 

EGOTLB 

1D323 

DESCRIPTION 

Left flight deck smoke alarm 

Middeck smoke alarm 

Total avionics bay heat load 

Total av bay heat loads, btu/sec 

H20 Quantity (K = 1-4 for TKS A-D) 

Waste tank H20 quantity 

N2 pressure for H20 tanks 

AV bay temperatures 

Freon loop accum qty 

Freon loop accum GN2 

NH3 tank qty 

Heat loads 

Elec pwr equipm generated heat 

Airlock depress & repress 

N2 tank qty 

N2 tank gas temp; degrees F. 

Aux O2 tank qty 

MAXIMUM 

15 

15 

none 

3.0 

168.3 

none 

1.0 

48 

66 

MINIMUM 

- 3.0 

3.3 

+40 

0.0 

0.0 

0.0



  

OL
\ 

MNEMONIC 

EGTNTW(K) 

EPASS 

EPCABT 

EPCDLB 

EPLQBF 

EPLULB(K) 

EPN2LB 

EPO2LB 

EPTIME(K) 

EPTMID 

ERBPOS(K) 

ERPOS(K) 

EWACQT(K) 

EWBYVL(K) 

EWLOAD(K) 

FMWETD 

FTTIME 

TD323 

DESCRIPTION 

N2 tank wall temp; degrees F. 

Cab HX bypass fraction 

Cabin temperature 

Cabin CO2 mass 

Percent C/S light heat load 

Uncontaminated LIOH (K = 1, 2) 

Cabin N2 mass 

Cabin O2 mass 

Time on LIOH canister (K = 1, 2) 

Middeck air temp 

FCL1 byp viv pos, rad (K = 1, 2) 

FCL2 flow cnti viv pos (K = 1, 2) 

H20 coolant loop accum qty (K = 1, 2) 

Bypass valve position, percent (K = 1, 2) 

Total AV bay cold plate heat LD, btu/sec 

E.T. dry weight 

Time constant, freeze only 

9-4 

MAXIMUM 

1.0 

14.0 

43,200 

100 

1.0 

1.0 

1.81 

1.0 

3.0 

no limit 

MINIMUM 

40 

0.0 

0.0 

0.0 

0.0 

- 3.0 

no limit
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MNEMONIC 

HAFLT(K) 

HAFPCT(K) 

HAFTKM(K) 

HAGBOT(K) 

HAGGT(K) 

HAHEM(K) 

HALOOT(K) 

HALORT(K) 

HAMTMN(K) 

HANTMA 

HANTMB 

HAWPS(K) 

HAWTTA 

HAWTTB 

HATKOT(K) 

HBDPS(K) 

HPLSYS(K) 

TD323 

DESCRIPTION 

Fuel line temp 

Fuel pump case temp 

APU fuel TK qty, |bm (K = 1, 2, 3) 

Lube oil temp out of gear box 

Gas generator chamber temp 

APU fuel TK HE qty, bm (K = 1, 2, 3) 

Lube oil outlet temp 

Lube oil return temp 

APU fuel pump H20 TK, GN2 leak, Ibm/sec 

APU fuel pump PRI H20 TK, GN2 mass, Ibm 

APU fiel pump sec H2O0 TK, GN2 mass, Ibm 

APU gas gen H20 flow, !bm/sec 

APU fuel pump PRI H20 TK, temp deg F 

APU fuel pump sec H20 TK, temp deg F 

Fuel tank outlet temp 

PBD position, RAD 

Hyd res, FHS sys oil mas, lbm 

9-5 

MAXIMUM 

100° 

90° 

350 

90° 

500° 

1.889 

100° 

100° 

20.0 

.2218 

.2218 

005742 

160 

160 

100° 

3.14159 

205 

MINIMUM 

40° 

80° 

80° 

250° 

50° 

50° 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40° 

1.0
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HPLACG(K) 

HPLGTK(K) 

HPLWTW(K) 

HPTWTW(3) 

HRDT2S(K) 

sJPRMIC(K) 

JPRMIN(K) 

KDGSEL 

KEAVNT(I) 

—
 

—
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B
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=
 

TD323 

DESCRIPTION 

Hyd accum gas (GN2), lom 

Hyd H20 boiler (GN2), Ibm 

Hyd H20 boiler (H20), lbm 

Wat BLR wat TNK wat temp 

Limit control of IECM RTL envelope 

RCS mantf isol close switch 

RCS manf isol open switch 

Select the # of functional cryo tanks 

Vent door positions: 

(Note: vent doors are commanded by GPC’s; 
exercise caution in redefining these values) 

    

VENT GROUP VALUE VS. VENT POSITION 

LH - 1,2 

LH -8,9 

LH - 3 

LH-4,7 
LH-5 0 = close 

LH -6 3 = purge 1(10°) 
RH-1,2 4 = purge 1 (10° - 20°) 

RH - 8,9 5 - purge 2 (25°) 
RH -3 8 = open 

9-6. 

MAXIMUM 

.43565 

778095 

.140 

.16 ft. 

PERMISSIBLE VALUES 

~ ~ 
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MINIMUM
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MNEMONIC 

(1) 

10 

11 

12 

KEPMEN 

KMPRHA(3) 

KOCGTS(K) 

KOSSBF(1) 
KOSSBF(2) 
KOSSBF(3) 
KOSSBF(4) 
KOSSBF(5) 
KOSSBF(6) 

KPCEWM(K) 

KWLT(3) 

KWLT(5) 

KWLT(8) 

KWLT(9) 

KWLT(10) 

TD323 

DESCRIPTION 

VENT GROUP VALUE VS. VENT POSITION 
  

RH-4,7 

RH-5 

RH -6 

Sets the no. of crewmembers on board to control 

the amount of oxygen used, etc. 

RCS malfunction 

Payload recorder speeds 

Constants: Corrects the coefficient 

in the net body flap command equation 

Engine status word failure mask 

Reflects proper OCE timer operation 

Slow door opening mechanism for OCE 

Simulates additional SMIRR filter wheel 

spin-up times 

Simulates additional SMIRR detector 

cool-down times 

Simulates slow SMIRR cover operation 

9-7 

MAXIMUM 

PERMISSIBLE VALUES 

0,8 

0,8 

0,3,5,8 

1.7 

+1 

120 

Value = 

30 

24 

34 

120 

84 

MINIMUM
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MNEMONIC 

KWLT(16) 

KWLT(18) 

KWLTA(1) 

KWLTL(1) 

LCWFFY(K) 

LCWNF&(K) 

LDLGS1(K) 

LEFOO1 

LHCTLM(8) 

MCWINN 

MCFMBH(K) 

MCFMBL(K) 

MEALDK 

MEAMDK 

TD323 

DESCRIPTION 

Simulates a failure to SMIRR auto 

data-take timer 

Reflects the 30 minute maps warmup 
time 

OEX RCDR output adjustment 

OEX RCDR tape controller limit 

Annun light failed on table 
(malf MCWANO must be entered first) 

Annun light failed off table 
(malf MCWANF must be entered first) 

GSE discrete for umbilical disconect 

Lift off boolean; used to turn on/off 
GSE cooling, postlanding 

MCC downlink & ALC - peak, (causes alert 
tone for CCTV camera overtemp) 

Channel inhibit switch fail on 

Payoad recorder malfs 

Payload recorder amifs 

Flight deck fire, left avionics 

Middeck fire 

MAXIMUM 

1800 

Value = 3600 

1 = off 

MINIMUM 

~O=on 
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MNEMONIC 

MPSHFL(K) 

MSFTBU 

MSFTPR 

OCWINP(K) 

ODFIMH 

ODFIMO 

ODDACD(K) 

ODDAPA(K) 

ODDAP1(K) 

ODDBSA(K) 

ODDFPDA(K) 

ODDFTH1 

ODDFTH2 

ODDFP 1(K) 

ODDLRN(K) 

ODDMPA(kK) 

ODDMP1(K) 

TD323 

DESCRIPTION 

SRB APU/HYD FL LK 

MDM OMS BK-UP ACT CMD fail 

MDM OMS PRI ACT CMD fail 

Analog input failure constant: 
CW analog channel 

H2 buildup rate 

O2 buildup rate 

AC dummy load, watts 

Aft PCA dummy laod, watts 

Aft PCA line resistance, watts 

MN DC dummy load, watts 

Fwd PCA dummy load, watts 

Constant: sustaining HTR off temp 

Constant: sustaining HTR on temp 

Fwd PCA line resistance, watts 

FC to MIN bus line resistance, watts 

MN PCA dummy load, watts 

MN bus to mid PCA 

9-9 

MAXIMUM 

Value = 400 

Value = 350 

MINIMUM
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OEATKE 

OEFDP(K) 

OEFDTL 

OEFLDH 

OEFNTL 

OEFWGS 

EOPACP 

OEPFAL 

OEPFBL 

OEPRV2 

OERFCF(K) 

OERFCS(K) 

OHAGTL(K) 

OQHATLH 

OHATLL 

OHPACW 

TD323 

DESCRIPTION 

H20 tank equalization 

Freon loop N2 leak rate 

Topping evap duct heater fail 

Duct htr failure for topping evap 

Top evap NOZ htr turn on temp 

Flow rate of GSE freon, Ib/sec 

Cabin temp stabiliation 

Cabin fan A load (watts) on ac bus 

Cabin fan B load (watts) on AC bus 

Cab relief value flow const 2 

Fast rate, percent, rad flow cont viv 
set lerres - 1 frist 

Slow rate, percent, rad flow cont vlv 
set lerres - 1 first 

Gas generator thermostat low 

APU thermostat control valve shift 

Hetaer on APU lube oil line 

Circ pump windings 

9-10 

MAXIMUM 

0.001 

622° 

715° 

505 

1.35 

0.27 

3000 

13000 

Value = 0.875 

001875 

.0002 

299° 

90° 

65° 

MINIMUM 

1E-6 

460°R 

460°R 

500 

0.0 

0.0 

55° 

0°
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OHPBCA 

OHPBCH 

OHPCPE 

OHPCPH 

OHPCPS 

OHPCWH 

OHPHSV 

OHPHWB 

OHPPCD 

OHPPCH 

OHPPCP 

OHPRCW 

OHPRHS(K) 

OHPWCH 

OHPWCL 

OPMACC(K) 

OMPAFP(K) 

TD323 

DESCRIPTION 

Circ pump case body temp 

Circ pump case body heating body factor 

Circ pump EFF 

Circ pump power 

Circ pump stalled delta pressure 

Circ pump stalled windings temp increase 

H20 boiler thermostat CTL vlv shift 

H20 boiler thermostat cit viv shift 

Circ pump mon low press out 

Circ pump nom high press out 

Circ pump power 

Circ pump windings temp 

RSB heating thermostat high 

Circ pump nom high flow rate 

Circ pump nom low flow rate 

Chamber coolant viv pos 

Eng fuel pre O2 viv pos 

9-11 

MAXIMUM 

90° 

90° 

200 

1.0 

1.0 

MINIMUM 

Q° 

50°
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OPMAMF(K) 

OPMAOP(K) 

OPMHAC 

OPMHRB(K) 

OPMHRV(K) 

OPMHST(K) 

OPMIAW(K) 

OPMOTO 

OPMWRB(K) 

OPMXII 

OPOR2T 

OPOC2T 

OPOF3T 

OSVALM(K) 

PCMDP1(K) 

PCMDP2(K) 

TD323 

DESCRIPTION 

Main fuel viv pos 

OX preburner OX vlv pos 

Residual leak flow constant 

MPS ISP matching 

Eng He relief viv flow rate 

MPSHE reg press shift 

Efficiency nozzle leak 

Eng high OX turb efficiency malf degrad 

factor; units = 0.01 x P.C. 

MPS performance 

Driver, eng start, throttle setting 
factor. Units: 0.01 x PC 

ARCS heater efficiency 

ARCS heater efficiency 

FRCS heater efficiency 

Used to reset OMS TVC hardstops 

P.C. sensors, malf bias, psia 

9-12 

MAXIMUM 

1.0 

1.0 

005 

1000.0 

4.0 

30.033505 

1.0015938 

+ 300 

MINIMUM 

0.0 

0.0 

0.1 

N/A 

N/A 

- 300
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PCMDP3(K) 

PCMDP4(K) 

PMLHTK(K) 

K = 1-4 

PMLOTK** 
PMLPTK(1)** 
PMLPTR(1)** 

PMLFTK** 
PMLPTK(2)** 
PMLPTR(2)** 

PMNHTK(K) 

POHETW(K)* 

POHFUW(K)* 

POHHFW(K)* 

POHHOW(K)* 

POHOXW(K)* 

PONROW(K)* 

PONVOW(K)* 

TD323 

DESCRIPTION MAXIMUM MINIMUM 

MPS & PNEU He tank mass, Ibm K = 1-3----3.0 0.0 

K = 4----- 10.8 0.0 

Note: these 3 terms 

must all be set 

to the same value 

Eng. E.T. OX tank mass, lbm 
E.T. prop. tank mass, OX 
E.T. nominal prop. mass, OX 

Note: these 3 therms 

must all be set to 

the same value. 

Eng. E.T. FU tank mass, Ibm 
E.T. prop. tank mass, FU 
E.T. nominal prop. mass, FU 

(See also FMWETD**) 

**These terms may only be set in freeze with D.C.R. selected prior to reset 

MPS He supply tank leak (IN*LBM**.5) 1.0 0 

OMS He bottle mass, Ibm 

OMS mass fuel ullage, Ibm 

Fuel ullage He mass, Ibm 

OX ullage He mass, Ibm 

Mass OX ullage, lbm 

N2 mass in upper manifold, Ibm 

N32 mass in lower manifold, lbm 0.0177 0.0 

9-13
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POTFAR(K) 

POTFTR(K)* 
POTFUW(K)* 

POTN2W(K)* 

POTOTR(K)* 

POTOXW(K) 

PRHETM(K) 
K = 1-6 

PRHEUM(K) 

K = 1-6 

TD323 

DESCRIPTION 

FU aft register contents, percent 

FU total register contents, percent 

Fuel mass, !bm 

Nz mass in N2 bottle, Ibs 

OX total register contents, percent 

OX mass, lbs 

RCS He mass, OX side 

(1) FWD 

(2) LT 

(3) RT 

RCS HE mass, FU side 

(4) FWD 

(5) LT 

(6) FT 

RCS He ullage mass, OX TK 

(1) FWD 
(2) LT 
(3) RT 
RCS HE ullage mass, FU TK 
(4) FWD 
(5) LT 
(6) FT 

RCS qty, OX, Ibm 
(1) FWD 
(2) LT 
(3) RT 

9-14 

MAXIMUM 

*For all POSSSS, K = 1 for 

OMS, K + 2 for right 

4.16 
4.16 
4.16 

4.16 
4.16 
4.16 

4.16 
4.16 
4.16 

4.16 

4.16 

4.16 

1526.0 
1547.0 
1547.0 

o
o
o
 

o
o
o
 

o
o
o
 

o
o
o
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PRMFMW(K) 

PRMHEP(K) 

PRMHET(K) 

PRMHTL(K) 

PRMTAD(K) 

PRMTKL(K) 

PRM2AP(K) 

PRM2BI(K) 

PRTHRT(K) 

WLRIN(3) 

WMACM 

WMDPCS 

PWRSET(K) 

TD323 

DESCRIPTION 

RCS qty, FU, ibm 
(4) FWD 
(5) LT 
(6) FT 

RCS FU manif line LK, Ibm/sec 

RCS He TK press sensor bias, percent 

RCS He TK temp sensor bias, percent 

RCS He TK leakrate, percent 

RCS jet thrust degradation, percent 

RCS prop tank leak rate Ibm/sec 

RCS He secondary reg-lega, fails to 
pressure, psia 

RCS He secondary reg-legb, fails to 
pressure, psia 

RCS injector temperature 

Payload bay malf enable 

Pallet accumulator quantity loading 
at K.S.C., Ibm 

OFT pallet cold plate delta P 

Setting FSS mechanisms to proper positions 

9-15 

MAXIMUM 

951.0 
968.0 
968.0 

1.0 

0.0 

0.0 

0.0 

0.4 

300 

3000 

Value = 20 

Value = 85.2 

100 

MINIMUM 

o2o
 

o
o
o
 

1.0 

1.0 

0.0 

0.0 

0.0
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CKSNRP 

CSTMR(K) 

DDRCAC(K) 

DDRCAP(K) 

DDRCFP(K) 

DDRCMN(K) 

DDRCMP(K) 

DFTSTK(K) 

DGHTW(K) 

DGOTW(K) 

DGOTP(K) 

DGHTP(K) 

DFPH20(K) 

DFUIMO(K) 

DFUIMH(K) 

EACONA(K) 

TD323 

Detection threshold for ku band radar 

Power amp warmup time 

Resets ac load, watts 

Resets aft PCA load, watts 

Resets fwd PCA laod, watts 

Reset main dc load, watts 

Reset mid PCA load, watts 

Stack temperature 

H2 quantity, cryo tank 

O?2 quantity, cryo tank 

OQ? tank pressure 

H> tank pressure 

Partial pressure of H2O in stack, psia 

Stk oxy impurity buildup value 

Stk hyd impurity buildup value 

AV bay smoke alarm 

9-16 

24.8 

180K R.P. 

92.0 

778.5 

1015 

8.0 

1.5 

1.5 

15 

15.0 

140 

0.0 

0.0 

0.1 

0.1
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EACONL 

EACONM 

EALOAD(K) 

EAOHT(K) 

EAQTYK 

EAQTYW 

EAXMN2 

EFDHLD(K) 

EFKFA(K) 

EFKGA(K) 

EFKNH3(K) 

EFQAFT(K) 

EFQEPE 

EGALLB 

EGNTLB 

EGNTTK(K) 

EGOTLB 

TD323 

DESCRIPTION 

Left flight deck smoke alarm 

Middeck smoke alarm 

Total avionics bay heat load 

Total av bay heat loads, btu/sec 

H20 Quantity (K = 1-4 for TKS A-D) 

Waste tank H20 quantity 

N2 pressure for H20 tanks 

AV bay temperatures 

Freon loop accum qty 

Freon loop accum GN2 

NH3 tank qty 

Heat loads 

Elec pwr equipm generated heat 

Airlock depress & repress 

N2 tank qty 

N2 tank gas temp; degrees F. 

Aux QO? tank qty 

9-17 

MAXIMUM 

15 

15 

none 

3.0 

168.3 

none 

1.0 

48 

66 

MINIMUM 

0 

0 

- 3.0 

3.3 

+4.0 

0.0 

0.0 

0.0
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EGTNTW(K) 

EPASS 

EPCABT 

EPCDLB 

EPLQBF 

EPLULB(K) 

EPN2LB 

EPO2LB 

EPTIME(K) 

EPTMID. 

ERBPOS(K) 

ERPOS(K) 

EWACQT(K) 

EWBYVL(K) 

EWLOAD(K) 

FMWETD 

FTTIME 

1D323 

DESCRIPTION - 

N2 tank wali temp; degrees F. 

Cab HX bypass fraction 

Cabin temperature 

Cabin CO2 mass 

Percent C/S light heat load 

Uncontaminated LIOH (K = 1, 2) 

Cabin N2 mass 

Cabin O2 mass 

Time.on LIOH canister (K = 1, 2) 

Middeck air temp 

FCL1 byp viv pos, rad (K = 1, 2) 

FCL2 flow cntl viv pos (K = 1, 2) 

H20 coolant loop accum qty (K = 1, 2) 

Bypass valve position, percent (K = 1, 2) 

Total AV bay cold plate heat LD, btu/sec 

E.T. dry weight 

Time constant, freeze only 

9-18 

MAXIMUM 

1.0 

14.0 

43,200 

100. 

1.0 

1.0 

1.81 

1.0 

3.0 

no limit 

0.0 

40 

0.0 

0.0 

0.0 

0.0 

~ 3.0 

no limit
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MNEMONIC 

HAFLT(K) 

HAFPCT(K) 

HAFTKM(K) 

HAGBOT(K) 

HAGGT(K) 

HAHEM(K) 

HALOOT(K) 

HALORT(K) 

HAMTMN(K) 

HANTMA 

HANTMB 

HAWPS(K) 

HAWTTA 

HAWTTB 

HATKOT(K) 

HBDPS(K) 

HPLSYS(K) 

TD323 

DESCRIPTION 

Fuel line temp 

Fuel pump case temp 

APU fuel TK qty, Ibm (K = 1, 2, 3) 

Lube oil temp out of gear box 

Gas generator chamber temp 

APU fuel TK HE qty, lbm (K = 1, 2, 3) 

Lube oil outlet temp 

Lube oil return temp 

APU fuel pump H20 TK, GN2 leak, Ibm/sec 

APU fuel pump PRI H20 TK, GN2 mass, Ibm 

APU fiel pump sec H20 TK, GN2 mass, Ibm 

APU gas gen H20 flow, Ibm/sec 

APU fuel pump PRI H20 TK, temp deg F 

APU fuel pump sec H20 TK, temp deg F 

Fuel tank outlet temp 

PBD position, RAD 

Hyd res, FHS sys oil mas, Ibm 

9-19 

MAXIMUM 

100° 

90° 

350 

90° 

500° 

1.889 

100° 

100° 

20.0 

2218 

2218 

005742 

160 

160 

100° 

3.14159 

205 

MINIMUM 

40° 

80° 

80° 

250° 

50° 

50° 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40° 

1.0
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HPLACG(K) 

HPLGTK(K) 

HPLWTW(K) 

HPTWTW(3) 

HRDT2S(K) 

sJPRMIC(K) 

JPRMIN(K) 

KDGSEL 

KEAVNT(I) 

—
 

—
 

W
O
N
 
A
N
 
H
W
 

NH 
=
 

TD323 

DESCRIPTION 

Hyd accum gas (GN2), Ibm 

Hyd H20 boiler (GN2), lbm 

Hyd H20 boiler (H20), lbm 

Wat BLR wat TNK wat temp 

Limit control of IECM RTL envelope 

RCS manf isol close switch 

RCS manf isol open switch 

Select the # of functional cryo tanks 

Vent door positions: 

(Note: vent doors are commanded by GPC’'s; 
exercise caution in redefining these values) 

  

VENT GROUP VALUE VS. VENT POSITION 

LH - 1,2 

LH - 8,9 

LH -3 

LH - 4, 7 

LH-5 0 = close 

LH -6 3 = purge 1 (10°) 
RH-1,2 4 = purge 1 (10° - 20°) 

RH -8,9 5 - purge 2 (25°) 

RH - 3 8 = open 

9-20 

MAXIMUM 
.43565 

.778095 

.140 

.16 ft. 

PERMISSIBLE VALUES 
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(!) 

10 

11 

12 

KEPMEN 

KMPRHA(3) 

KOCGTS(K) 

KOSSBF(1) 
KOSSBF(2) 
KOSSBF(3) 
KOSSBF(4) 
KOSSBF(5) 
KOSSBF(6) 

KPCEWM(K) 

KWLT(3) 

KWLT(5) 

KWLT(8) 

KWLT(9) 

KWLT(10) 

7D323 

DESCRIPTION 

VENT GROUP VALUE VS. VENT POSITION 

RH - 4,7 
RH-5 
RH -6 

Sets the no. of crewmembers on board to control 
the amount of oxygen used, etc. 

RCS malfunction 

Payload recorder speeds 

Constants: Corrects the coefficient 
in the net body flap command equation 

Engine status word failure mask 

Reflects proper OCE timer operation 

Slow door opening mechanism for OCE 

Simulates additional SMIRR filter wheel 
spin-up times 

Simulates additional SMIRR detector 

cool-down times 

Simulates slow SMIRR cover operation 

9-21 

MAXIMUM 

PERMISSIBLE VALUES 

0,8 
0,8 
0,3,5,8 ~ 

1.7 

+1 

120 

Value = 
“ 

ck 

“ 

a“ 

a" 

30 

24 

34 

120 

84 

MINIMUM
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KWLT(16) 

KWLT(18) 

KWLTA(1) 

KWLTL(1) 

LCWFFY(K) 

LCWNF&(K) 

LDLGS1(K) 

LEFOO1 

LHCTLM(8) 

MCWINN 

MCFMBH(K) 

MCFMBL(K) 

MEALDK 

MEAMDK 

TD323 

DESCRIPTION 

Simulates a failure to SMIRR auto 

data-take timer 

Reflects the 30 minute maps warmup 
time 

OEX RCDR output adjustment 

OEX RCDR tape controller limit 

Annun light failed on table 
(malf MCWANO must be entered first) 

Annun light failed off table 
(malf MCWANF must be entered first) 

GSE discrete for umbilical disconect 

Lift off boolean; used to turn on/off 
GSE cooling, postlanding 

MCC downlink & ALC - peak, (causes alert 
tone for CCTV camera overtemp) 

Channel inhibit switch fail on 

Payoad recorder malfs 

Payload recorder amifs 

Flight deck fire, left avionics 

Middeck fire 

9-22 

MAXIMUM 

1800 

Value = 3600 

1 = off 

MINIMUM 

0 =on 

ao 
oO 

oOo
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MPSHFL(K) 

MSFTBU 

MSFTPR 

OCWINP(K) 

ODFIMH 

ODFIMO 

ODDACD(K) 

ODDAPA(K) 

ODDAP1(K) 

ODDBSA(K) 

ODDFPDA(K) 

ODDFTH1 

ODDFTH2 

ODDFP1(K) 

ODDLRN(K) 

ODDMPA(K) 

ODDMP1(K) 

TD323 

DESCRIPTION 

SRB APU/HYD FL LK 

MDM OMS BK-UP ACT CMD fail 

MDM OMS PRI ACT CMD fail 

Analog input failure constant: 
C/W analog channel 

H2 buildup rate 

O2 buildup rate 

AC dummy load, watts 

Aft PCA dummy laod, watts 

Aft PCA line resistance, watts 

MN DC dummy load, watts 

Fwd PCA dummy load, watts 

Constant: sustaining HTR off temp 

Constant: sustaining HTR on temp 

Fwd PCA line resistance, watts 

FC to MN bus line resistance, watts 

MN PCA dummy load, watts 

MN bus to mid PCA 

9-23 

MAXIMUM 

Value = 400 

Value = 350 

MINIMUM
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QEATKE 

OEFDP(K) 

OEFDTL 

OEFLDH 

OEFNTL 

OEFWGS 

EOPACP 

OEPFAL 

OEPFBL 

OEPRV2 

OERFCF(K) 

OERFCS(K) 

OHAGTL(K) 

OHATLH 

OHATLL 

OHPACW 

TD323 

DESCRIPTION 

H20 tank equalization 

Freon loop N2 leak rate 

Topping evap duct heater fail 

Duct htr failure for topping evap 

Top evap NOZ htr turn on temp 

Flow rate of GSE freon, Ib/sec 

Cabin temp stabiliation 

Cabin fan A load (watts) on ac bus 

Cabin fan B load (watts) on AC bus 

Cab relief value flow const 2 

Fast rate, percent, rad flow cont vlv 
set lerres - 1 frist 

Slow rate, percent, rad flow cont vlv 

set lerres - 1 first 

Gas generator thermostat low 

APU thermostat control valve shift 

Hetaer on APU lube oil line 

Circ pump windings 

9-24 

MAXIMUM 

0.001 

622° 

715° 

505 

1.35 

0.27 

3000 

13000 

Value = 0.875 

001875 

0002 

299° 

90° 

65° 

MINIMUM 

1E-6 

460°R 

460°R 

500 

0.0 

0.0 

55° 

0°
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OHPBCA 

OHPBCH 

OHPCPE 

OHPCPH 

OHPCPS 

OHPCWH 

OHPHSV 

OHPHWB 

OHPPCD 

OHPPCH 

OHPPCP 

OHPRCW 

OHPRHS(K) 

OHPWCH 

OHPWCL 

10323 

DESCRIPTION 

Circ pump case body temp 

Circ pump case body heating body factor 

Circ pump EFF 

Circ pump power 

Circ pump stalled delta pressure 

Circ pump stalled windings temp increase 

H20 boiler thermostat CTL vlv shift 90° 

H20 Boiler thermostat cit viv shift 90° 

Circ pump mon low press out 

Circ pump nom high press out 

- Circ pump power 

Circ pump windings temp 

RSB heating thermostat high 200 

Circ pump nom high flow rate 

Circ pump nom low flow rate 

9-25 

MAXIMUM MINIMUM 

0° 

50°



Appendix A: Abbreviations and Acronyms 

A 

AB 

APU 

APU/HYD 

ATCS 

ATMOS 

BLR 
BYP 

c&w 
C/W 
CLSD 
COMM 
CNTRL 
CRT 
CRYO 

  Ch
i 

DDL 
DI 
DIG 
D/O 

ECLSS 
EECOM 
El 
EPS 
ET 

  

aft 

abnormal termination 

* auxiliary power unit 
auxiliary power unit/hydraulic 
active thermal control subsystem 
atmosphere 

boiler 

bypass 

caution and warning 
caution and warning 
closed 
communications 

controller 
cathode ray tube 
cryogenic 

data downlink 
discrete input 

digital image generation 
deorbit 

environmental control and life support systems 
electrical, environmental, and communications 
entry interface 
electrical power system 
external tank 

forward 

FB 
FC 
FCP 
FCR 
FES 
FOR 

GMT 
GPC 

HPS 
HYD 
HX 

INST 

L/E 
LNDG 
L/O 

Malf 

MB 

MDM 

MECH 

MET 

MN 

MSID 
NSP 

NSS 

NWS 

fixed base 
fuel cell 
fuel cell power 
Flight Control Room 
flash evaporator system 
forward 

Greenwich mean time 
general purpose computer 

hydraulic power system 
hydraulic 
heat exchanger 

instrumentation 

look and enters 
landing 
lift off 

malfunction 
motion base 

multiplexer/demultiplexer 
mechanical 
mission elapsed time 
main 

measurement stimulation identification 
network signal processor 
network simulation system 
nose wheel steering
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N3
° 

OJT 

PANL 

PCMMU 

PIR/DR 

PLBD 

PLT 

PSO 

RADS 
RES 
RMU 

SCA 
SM 
SMS 
SSR 

Temp 

TIG 

TKS 

TLM 

TMBU 

TRNS 

UA 

viv 

on job training 

panel 

pulse code modulation master unit 
problem incident report/discrepancy report 
payload bay door 
pilot 

parallel switch override 

radiators 
reserve 
remote manipulator system, mechanical, and 
upperstage 

simulation control area 
systems management 

Shuttle Mission Simulator 
simulation software requirement 

temperature 

time to ignition 
tanks 
telemetry 

table maintenance block update 
transition 

microampere 

valve


