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I. NOMINAL

1. Site Coverage vs MR PER-MP-POST Flt Test

EVOLUTION T o
G A0S Los TIME TO | OVERLAP A0S L0s TIME TO | OVERLAP
A TIME TiMe | PURATION | yexrsite [coverace| PER [ MP | Time TivE | PURATION|yext siTE | coverage| PER | MP
MiL | 00:00:00 | 00:09:04 | 904 % 2 |01:3547 | 014206 | 6:29
00
capE | GBI | 00:00:59 | 00:09:25| 826 09 01:36:30 | 01:42:39 |  6:09
& | 8pA | 00:05:46| 00:12:00 | 6:14 01:39:13 | 01:45:54 | 641
2343 19:19
CHAIN | ANT 2
6
RED | 00:11:35 | 00:18:02 | 6:27 01:44:34 | 0155118 | 6:44
cvi 00:16:57 | 00:23:43 | 646 24:03 01:51:17 | 01:55:06 | 349 | 26:01
00
csa 00:47:46 | 00:55:21 | - 7:34 Fsa  |o2217 | 022840 | 7:23
122 |00 | 7 11:34
CRO 00:52:13 | 00:59:08 | 6:55 28:04 02:25:31 | 02:32:51 | 7:20 18:21
HAW 02:51:12 | 02:57:19 | 6:07 2:03
3
RKV 01:27:12 | 01:3228 | 516 02:59:22 | 03:06:00 | 6:38
GYM 01:28:57 | 01:35:39 | 6:42 03:02:15 | 03:08:43 | 6:28 23:38
24.06 :
TEX 01:31:55 | 01:38:31 |  6:36 2k q 03.05:22 | 032143 | 621
L35
CAPE & CHAIN | 01:35:47 | 01:51:18 | 15:31 47 03:08:58 | 03:23:00 | 14:02 31:29
Lot
EVOLUTIONS) = o
A0S L0s TIME T0 | OVERLAY Los
SITES TIME TO_| OVERLAP
TIME TiME [ PURATION |yesT siTe |coverace | PER [ MP TIME | PURATION | yex T siTE | coveRAGE| PER | MP
miL | 03:08:58 | 03:15:39 | 6:41 04:41:38 | 04:51:02 | 9:24 : I
6Bl | 03:09:41 | 03:16:14 | 6:33 04:42:19 | 04:51:39 | 9:20 7
CAPE l
& | BoA | 0312:25] 031834 | 6:09 14:02 04:45:23 | 04:54:07 | 8:44 17:35
CHAIN 4 i
ANT | 03:14:42 | 03205 [ 5:33 04:47:18 | 04:55:46 | 8:28
RED | 03:18:31 | 03:23.00 | 4:29 3129 04:51:24 | 04:59:13 |  7:49 3013
cvi
03
csq 03:54:29 | 04:02:09 [ 7:40 a2 05:28:50 | 05:38:32 | 9:42
11:45 9 e
CRO 03:58:38 | 04:06:14 [ 7:36 17:07 05:33:07 | 05:4246 [ 9:39 16:06
HAW 04:23:21 | 04:32.03| 842 = 05:58:52 | 06:08:21 | 9:29
RKV 04:31:45 | 04:41:05 | 9:20 06:07:44 | 06:17:07 | 9:23
04
GYM 04:34:54 | 04:44:01 | 9:07 35:52 |32 17 | 06:10:47 | 06:2023 | 9:26 37:01
53
TEX 04:37:55 | 04:47:07 | 9:12 ol 06:13:57 | 06:23:21 | 9:24
L9
‘ CAPE & CHAIN | 04:41:38 [ 04:59.13 | 17:35 | 30.13 00 06:17:51 | 06:35:53 | 18:02 1:01
LM-1 DATA BOOK R-A



1. Site Coverage vs MR PER-MP-POST FIt Test (Cont'd)

REV 5 REV 6
A0S Los TIME TO | OVERLAP MP-| A0S Los TIME TO | OVERLAP
SITES TIME Time | PURATION | yexrs T | coveraGe| PER |/1 |  TivE TiMe | PURATION eyt siTE | coverage| PER | F/T
miL | 06:17:51 | 06:27:08 | 9:27 l 07:52:56 | 08:02:12 | 9:16
8l | 06:18:30 | 06:27:53 | 9:23 8 | 13| 07:53:34 | 08:02:55 | 9:21 -
CAPE F
& 8oA | 06:21:37 | 06:30:36 | 8:59 18:02 07:57:05 | 08:04:22 | 7:17 14:56 G
CHAIN ] H
ANT | 06:23:32 | 06:3144 | 8:12 07:58:18 | 08:07:32 | 9.4 %
43
RED | 06:27:23 | 06:35:53 | 8:30 1:01 08:04:42 | 08:0742 | 300 | 3247
cvi 06:36:54 | 06:37:13 | 0:19 28:16
csa 07:05:29 | 07:13:19 |  7:50 08:40:29 | 08:48:07 | 7:38
12:03 1119
CRO 07:09:40 | 07:17:32 | 7:52 6:59 08:44:58 | 08:51:48 | 6:50 17:35
HAW 07:34:31 | 07:43:16 | 845 ¢ [09:0923 | 09825 | 9:02
RKV 07:43:02 | 07:52:13 | 9:11 09:17:51 | 09:27:11 | 9:20
GYM 07:45:56 | 07:55:19 | 9:23 3311 09:20:58 | 09:30:22 | 9:24 3227
TEX 07:49:03 | 07:58:29 | 9:26 09:24:08 | 09:3318 | 9:10
CAPE & CHAIN | 07:52:56 | 08:07:42 | 14:56 | 3247 09:28:27 | 09:41:50 | 1323 | 3939
EvoLunons] REV 7 REV 8
A0S Los TIME TO | OVERLAP A0S Los TIME T0 | OVERLAP
ALES TIME TIME | PURATION | yexr site|coverace| PER | /7| Time TiME | PURATION | neyr siTE | covERAGE| PER | F/T
miL | 09:28:27 [ 09:36:07 | 7:40
Bl | 09:29:04 | 09:36:58 | 7:54 2
CAPE 13:23 1
& | BpA T
CHAIN
ANT | 09:3346 | 09:41:50 | B:04 39:39
RED
cvi
csQ 10:16:23 | 10:21:29 [ 5:06 2322
CRO
Q N T
HAW 1044:51 | 10:53:35 | 844 W | 122005 122907 | 9:02 &
RKV 10:52:55 [ 11:0146 | 8:51 16:55 12:28:50 | 12:35:01 | 621 16:50
GYM 10:56:13 | 11:04:48 | 8:35 4:52 123315 | 12:36:55 | 340 | 1a8:10
TEX 10:59:56 | 11:06:52 | 6:56 | 01:13:13
CAPE & CHAIN
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1, Site Coverage vs MR PER-MP-POST FIt Test (Concluded)

SITES

REV 9

REV 10

A0S
TIME

LOS
TIME

TIME TO

DURATION et site

OVERLAP
COVERAGE

)

ER

FT

A0S
TIME

LOS
TIME

DURATION

TIME TO
NEXT SITE

OVERLAP
COVERAGE

PER

FT

MIL
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CAPE
&
CHAIN

BDA

ANT

RED

cyl
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CRO

HAW
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14:04:25
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RKV

GYM

TEX

CAPE & C

HAIN
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7:42

EVOLUTIONS]
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REV

REV

A0S
TIME

LOS
TIME
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DURATION NEXT SITE
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COVERAGE

A0S
TIME

LOS
TIME
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TIME TO
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BDA
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LM-1 DATA BOOK R-A




2. Go/No Go's (Condition F . vs MR-TM)

I
LM
T CONDITION gia fOEsgOES FAT S - SR ™
E i A [
SEP
M
1 PGNS SELECTED x | x| x| x| 11-3 |H1621X
2 NO 1SS WARNING DISCRETE x| x| x| x| 11-3 |69002x
3 NO LGC WARNING DISCRETE x | x| x| x| 11-3 | 69001x
G9003X
4 NO PROGRAM CAUTION DISCRETE Xk daleacddeas f o000
3 L4027x
5 NO CES DC PWR FAILURE X1 X 14-39 | 06806H
7 ASC FEEDS 13 28 | R1085Q
6 | RCSPROPQTY >/9%\ 74 (S (] ED G B 6 5. 5
| @A | EiT#ER RCS AR B PRESS X p13-29 | R10950Q
| NO MORE THAN 1 FAILED : .o | R9661U THRU
| 7 RCS THRUSTER PAIR G ety RN i e T
H1418V THRU
8 NO FAILED ON RCS THRUSTER X o T na i
\
9 THROTTLE NOT STUCK AT > 60% o Lo 14-27 | Q6806H
) Q3611P
10 | DPS FU AND/OR OX P> 105 PSI X 15-8C | qa111p
| P1501P
> -
11 | APS FUAND 0X P > 100 PS| x | x 16-%5] pis03p
| 5 14-30 [H1462V] H14
| 12 | VEHRATES <10°/SEC G g g SRR pl B
| 13 CDR SE BUS VOLTS > 26.5 x | x 7-12 | C0301vV
< c0302V
: €1201 THRU
| 14 TOTAL BUS CUR < 100 AMPS x | x LR st
15 MIN OF 3F Y\DESC BAT. x | x 7-3¢ | c1201-04c
F2021P
16 GLY PUMP P > 8.5 & AP >0 PSI x | x Lo ph
17 GLY T<93°F x | x 9-9 | F9998U
&7
Y0121X
18 NO STAGING RLY DISCRETE x | x 836, P [ yor 3oy
4 | Yyor11x
19 ED ARM DISCRETE X 8 Ko

LM-1 DATA BOOK R-A




3. MISSION PHASES (MP) SUMMARY

' No.| Mssionprase TiTLe  [PROG  ppogray iTLe FROM T0 TOTAL TINE

01 | PRELAUNCH INITIALIZATION

i PRELAUNCH ALIGNMENT 02 |PRELAUNCH GYROCOMPASS T-08:45:00 - =

04 | TERMINATE GYROCOMPASS

07 | PRELAUNCH INERTIAL

GUID REF RELEASE

2 LBealt 11 | PRE LET JET BOOST MON | T-00:00:00.1 |T+00:10.01 00:10:01
12 | POST LET JET BOOST MON

3 SUBORBITAL ABORT 71 | SUBORBITAL ABORT Ta(Tnt> Ta+10s]  Tnt+18ls 391

4 conmggﬂcv ORBEK 72 | CONTINGENCY ORBIT INSERT|Ta (Tnt >Ta+10sf  Tnt+107s 1:57

6 | COAST:S-IVBATTACHED | 13 | COAST: S-IVBATTACHED | T+00:09:55 T+00: 21.57 11:56

7 S-IVB/LM SEP 14 | S-IVB/LM SEP T+00:50:00 T+00:54:15 4:15

8 DPS COLD SOAK 15 | DPS COLD SOAK T+00:54:23 T+00:56:53 2:30

31 | PREDPS 1
9 DPS =1 T+03:55:25 T+04:02:18 6:53
41 | DPS 1 BURN

. 32 | PRE DPS 2

42 | DPS 2 BURN BRAKING

11 DPS 2/FITH/APS 1 43 | DPS 2 BURN APPROACH T+04:32:53 T+04:49:38 16:46

44 | DPS 2 BURN RANDOM

74 | FITH/APS 1

34 | PRE APS 2
L3 APS 2 T+06:10:45 T+06:21:20 10:35
46 | APS 2 BURN

LM-1 DATA BOOK R-A




V=¥ 009 V1lVvd L-W1

MISSION PHASE] (WD 74A) PRELAUNCH ALIGNMENT (AT = )

MISSION PRIME | PRIME RTC TM/LGC T™M/BIT VERIFICATION BURNS
FUNCTION AVAIL- T™ OR D- E
GET PECE e ocTAL [DECIMAL| “NaLE | WD-BIT | VALUE P LAC WDBILDTLE Iaccai| site | Rcs'] ops | APs
o DO PRELAUN. GYRO COMPASS
T-08:45:00 BROGEAM (BD) 50A (100A) DSPTAB + 10D
TERMINATE GYRO COMP UPON
T RECEIPT OF GRR VIA UPLINK 982 FW1-B2 GR
LIFTOEE (V65E) OR DETECTION OF 2 } Lo
ACCELERATION ABOVE 1.1G
MISSION PHASE 2(WD74A) GUIDANCE REFERENCE AND BOOST MONITOR (AT = 10:01)
.00: z START PRELAUNCH INERTIAL
T+00:00:00.1|  00:00 Lok T 50A (100A) DSPTAB + 10D
DISABLE PLATFORM £ ;3
S e 40A-1 5 0 FW2-B15 (DRIFT)
AVERAGE G ON 39B-1 1 FWI-B1 (AVE G)
START PRE-LET JET BOOST
MONITOR PROGRAM (P11) DORLOYR) DSPTAB 110D
SET LGC CLOCK TO ZERO 51A,B ZEROS LGC TIME 1, TIME 2
SR ) SLV PITCH AND ROLL MANEUVER
00:00:10 00:10 e
00:00:29 00:29  |SLV ROLL COMPLETE
00:01:45 01:45 CMD +X TRANS ON (30MS)/OFF GH1419, 1/0 JD 4D/3D OUTPUT T
(2;?1(427 1/0 JD 2D/1D OUTPUT 3UNLS
. 1/0 ULLAGE CMD )
31X, 053U
00:02:26 02:26 S-IVB IGNITION
T ; START POST-LET JET BOOST
00:02:29 02:29 EONLTOk PROGRIM (91 5 50A (100A) DSPTAB + 10D
ENABLE ABORT CMD MONITOR 40A-9 1 FW2-B9 (ABORT MONITOR)
ENABLE TUMBLE MONITOR 398-14 1 FW1-B14 (TUMBLE MONITOR)
00:02:39 02:39 START S-IVB SHUTDOWN MONITOR
00:03:00 03:00 ECS PRI H,0 VLV-OPEN 272 186 24A | GF4101P | .75PSI PRI H,0 REG AP
00:03:02 03:02 ECS PRI H,0 VLV-OPEN RST 273 187 25A
00:09:58 09:58 S-IVB SHUTDOWN
T 5 DV MONITOR DETECTS S-IVB
00:10:01 10:01 TR G

N

S11v13Ad ISVHd NOISSIN




V=8 X00¢€ V.iVva L-W1

MISSION PHASEé(LGC WD74A) - S-IVB ATTACHED (AT = 11:56)

MISSION RTC VERIFICATION BURNS
™ T ;
GET PHASE FUNCTION PRIME PRIME f avaiL-| T =eC | TWEIT | TMOR LGC wo-giT
it OCTAL [DECIMAL| ABLE TITLE MCC-H | SITE | rcs | DPS | APS
00:10-01 ; START COAST - S-IVB ATTACHED ey
") 00:00 | RoGRAM(P13) e DSPTAB + 10D
___(NOM KI2T,290¢ 1 CAP/SLA PHYS 1,2
0:10:38 ] )
2 00:37 NOSE CONE SEP K143.4-90 0 NOSE CAP RLY A,B
00:11:01 01:00 TERMINATE ABORT CMD MONITOR 40A-9 0 FW2-B9 (ABORT MONITOR)
TERMINATE TUMBLE MONITOR 398-14 0  |FW1-B14 (TUMRLE MONITOR)
: R137,8-90D0 1 STA DPLY CMD A,B
00:19:40 09:39 | SLA PANELS DEPLOY g i O
00:21:57 11:56 | C-BND TRANSPONDER - ON 152 | 106 | 53a s o
AVERAGE G OFF 398-1 0 FWL-BL (AVE G
ENABLE MISSION TIMERS 40A-5 1 FW2-B5 (MTIMR)
ENABLE PLATFORM ; %
TEEREA 40A-15 1 FW2-B15 (DRIFT)
ENIER OLING S TAT 50A (100A) DSPTAB + 10D

PROGRAM (P00)

Y

(P3u0)) S711vL3Ad 3SVHA NOISSIW



V=¥ 009 Vliva LK1

Page 1 .of 2

MISSION PHASE 7 (LGC WD 74A) S-IVB/LM SEPARATION (AT = 4:15)
VERIFICATION BURNS
MISSION RTC
PRIME | PRIME | e T™/BIT
GET PiASE FUNCTION OCTAL fpECIAL] AVAIL b TW/BIT | T OR Lo Wo-BIT TITLE
mcc-H | site | res | oes | aps
00:50:00 | 00:00 TIMERS DISABLED 40A-5 0 FW2-B5 (MTIMR)
EXECUTE V34E (KILLS UPDATE
POSSIBLY IN PROGRESS)
START S-IVB/LM SEP PROG (P14) 50A(100A) DSPTAB +10D
CMD +X TRANS - ON (30MS)/ gH1419,23v | 1/0 JD 4D/30 QUTPUT 30IMS
OFF GH1427,31v | 1/0 1D 20/10 QUTPUT uL-
053U 170 ULLAGE CMD LAGE
00:50:44 | 00:44 RCS MAIN S/OVLV, SYS A, OPEN| 274 | 188 | s0a | GR9609U 0 RCS MAIN A CLSD
RCS MAIN S/0 VLV, SYS B, OPEN | 276 | 190 | 60A | GR9610U 0 RCS MAIN B CLSD
00:50:45 | 00:45 ED BAT, ACT. - ON 00a | ooa | eaB | Gvo11n,2x 0 ED ARM A/B ON
00:50:46 | 00:46 Rl e i b 275 | 189 | s1a
RCSMAINS/OVLV, SVSE, FrSR I
00:50:55 | 00:55 RCS PRESS. - FIRE 006 | 006 | 708 | cR2201,2p | 179 Psi| A,BFUEL MFLD PRESS.
GR3201,2P | 179 PSI | A,B OX MFLD PRESS.
GR1101,2P | 2925 PSI | RCS (A,B) HE, PRESS.
GR1201,2P | "179 PSI | RCS (A,B) REG PRESS.
00:50:57 | 00:57 RCS PRESS - FIRE RST 007 | 007 | 718
00:51:25 | 01:25 ED BAT, ACTIVATION - SAFE 005 | 005 | es8 | Gvoi1,2x 1 ED ARM A, B ON
00:53:25 | 03:25 r e i 40A-15 0 FW2-B15 (DRIF )
AVERAGE G ON 398-1 1 FW1-B1 (AVE G)
00:53:55 | 03:55
cH1419,23v | 1 JD 4D/3D OUTPUT
GH1427,31V | 1 JD 20/1D OUTPUT
CMD +X TRAN-ON 053U 1 ULLAGE CMD
408-6 1 DAP-86 (ULLAGER)

v

(P/AU0)) STIVLIA ISVHC NOISSIN



¥

Page 2 of 2
MISSION PHASE 7 (CONCLUDED) =
= VERIFICATION BURNS wn
,; . MISSION PRIME [|PRIME | RTC TM/LGC T™M/BIT TM OR LGC WD-BIT wn
(% GE PHASE FUNCTION ocTAL [oecivaLf AvAiL- | wo-BIT | yarue TITLE jmey
HIME ABLE MCC-H SITE RCS DPS APS o
O
> =
d 00:53:56 03:56 GT0994V av S-BND SIG STR
> XMTR/RCVR (S-BAND) - PRIM 212 | 138 | 31A | Gr09928 VAR S-BND ST PH e
(o] GT0201E 16w S-BND PWR AMP I
o >
70< 00:53:59 | 03:59 LM/S-IVB SEP ARM ON 072 058 | 46A §2c w
00:53:59.5 | 03:59.5 | TURN DAP ON 408 - 11 1 DAP - B11 (GO DAP GO) m
o o
|> 6L4222X 0 LM/SLA SEP m
K145,6-900 1 LM/SLA SEP RLY A,B
00:54:00 | 04:00 LM/S-IVB SEP - CMD 132 logo of e2a | LGS : e -
39B-4 1 FW1-B4 (S-IVB GONE) >
peclh
w
SET MIN DEADBAND IN DAP 40B-7 0 DAP-B7 (DBSLMX)
—~
00:54:01 04:01 LM/S-IVB SEP ARM - OFF 073 059 47A O
00:54:02 04:02 LM/S-IVB SEP - CMD RST 133 091 63A g
—
00:54:05 04:05 CMD +X TRAN-OFF GH1419,23V 0 JD 4D/3D OUTPUT Q.
GH1427,31V 0 JD 2D/1D OUTPUT S
053U 0 ULLAGE CMD o,
40B-6 0 DAP-B6 (ULLA GER)
GH1419,23v S JD 4D/3D QUTPUT e e
00:54:10 04:10 CMD +X TRAN-ON GH1427,31v 1 JD 2D/1D OUTPUT
053v 1 ULLAGE CMD
40B-6 1 DAP-B6 (ULLAGER)
5
SEC
00:54:15 04:15 CMD +X TRAN-OFF GH1419,23v 0 JD 4D/3D OUTPUT
GH1427,31v 0 JD 2D/71DOUTPUT
053v 0 ULLAGE CMD
408B-6 0 DAP - B6 (ULLAGER)
SET MAX DEADBAND IN DAP 40B-14 0 DAP-B7 (DBSLMX) : 1
AVERAGE G OFF 398B-1 0 FWILBI (AVE G)
ENABLE TIMERS 40A-5 : ] FW2-B5 (MT IMR) . ‘
e s M 40A-15 1 FW2-B15 (DRIFT)
ENTER IDLING STATE PROG (PO0O) 50A (100A) DSPTAB + 10D




%00€ VLVa L-W1

v-=d

MISSION PHASE § (LGC WD 74A) DPS COLD SOAK (AT = 02:30)

MISSION RTC
: TM/LGC TM/BIT VERIFICATION BURNS
GET PHASE FUNCTION PRIME | PRIME | aya - TM OR LGC WD-BIT TITLE
TIME OCTAL |DECIMAL| agE Wo-BIT VALUE mcc-H | sme | Res | ops | aps
; START COAST DPS COLD SOAK
00:54:23 | 00:00 capaioy it 50A (100A) DSPTAB + 10D
TIMERS DISABLED 40A-5 0 FW2-B5 (MTIMR)
EXECUTE V34E (KILLS UPDATE
POSSIBLY IN PROGRESS)
DFI TM CALIBRATE - ON 354 | 236 548 | GL4221X 1 DFI CAL ON
00:54:35 | 00:12 DFI TM CALIBRATE - OFF 355 |237 558 | GL4221X 0 DFI CAL ON
|MASTER CeW ALARM RST-CMD | 306 | 198
00:54:37 | 00:14 MASTER C&W ALARM RST-CMD | 307 | 199
00:54:38 | 00:15 LDG RDR PWR - ON 266 | 182
RDR SELF TEST - ON 032 | o026
START MANEUVER ROUTINE TO GH1418-H1433| 1/0 JET DRIVERS
DPS COLD SOAK ATTITUDE 40A-11 1 FW2-B11 (KALC MANU)
40B-7 0 DAP-B7 (SET MIN
DEADBANDS N DAP)
00:55:32 | 01:09 END MANEUVER TO DPS GH1418-H1433| o0/1 JET DRIVERS
(APPROX) COLD SOAK ATTITUDE 40A-11 0 FW2-B11 (KALC MANU)
00:55:38 | 01:15 RDR SELF TEST - OFF 033 | o027
00:56:38 | 02:15 LDG RDR PWR-OFF 267 |183
00:56:53 | 02:30 SET MAX DEADBAND IN DAP 40B-7 1 DAP-B7 (DBSLMX)
MISSION TIMERS ENABLE 40A-5 1 FW2-B5 (MTIMR)
ENTER IDLING STATE PROG (POO) 50A (100A) DSPTAB + 10D

N

(PU0)) ST1VL3A ISVHd NOISSIW



V=3 X008 VLva IL*W1

MISSION PHASE Q(LGC WD 74A) - DPS 1 [AT = 6:53] Page 1 of:2
Micsion RTC VERIFICATION BURNS
PRIME | PRIME TM/LGC T™/BIT TM OR LGC WD-BIT
D PHASE EUNCTON OCTAL [pECIMAL| AVAIL" WD-BIT VALUE TITLE
TIME B MCC-H SITE Rcs | ops | aps
03:55:25 00:00 TIMERS DISABLE 40A-5 0 FW2-85 (MTIMR)
EXECUTE V34E (KILLS UPDATE
POSSIBLY IN PROGRESS
START PRE-DPS 1 PROG (P31) 50A (100A) DSPTAB + 10D
.55, : GH1418-H1433 1,0 JET DRIVERS
03:55:45 | 00:20 g(r)ﬁ;;lrnréps 1 ATTITUDE MANEUVER rtale 5 EW2-B11 (KALCMANU)
40B-7 0 DAP-B7 (SET MIN DEADBAND IN DAP)
56: ; GH1418-H1433 0,1 JET DRIVERS
03:56:25 01:00 END DPS 1 ATT MANEUVER S 4 e s Ao MRl
03:56:55 01:30 DFI TM CAL-ON 354 236 | saB | cL4221x 1 DFI CAL ON
03:57:07 01:42 DFI TM CAL-OFF 355 237 | 558 | GL4221x 0 DF1 CAL ON
MASTER C AND W ALARM RST-ON 306 198
03:57:09 01:44 MASTER C AND W ALARM RST-ON RST | 307 199
03:57:20 | 01:55 LDG RDR PWR - ON 266 182
RDR SELF TEST - ON 032 | o026
03:58:09 | 02:44 ED BAT, ACT - ON 004 00a | 64 | Gvoiil,2x 0 ED ARM A, B ON
03:58:14 | 02:49 LDG GEAR DEPLOY-FIRE 010 | oo08
03:58:16 | 02:51 LDG GEAR DEPLOY - FIRE RST 011 | o009
03:58:20 02:55 RDR SELF TEST - OFF 033 | 027
03:58:55 03:30 START DPS 1 BURN PROG (P41) 50A (100A) DSPTAB + 10D
[T|g - 665]
43A3 0 CH30-B3 ENG ARM
ENG SEL - DESC ARM 226 | 150 | 008 | cii3asx 1 bbc icu
5 . GQ6806H 107% DPS VAR INJ ACT POS
MAN. THROTTLE - ON (10%) 126 | o086 GA1311V 10% MAN, THRUST CMD
03:59:31 | 04:06 DISABLE PLATFORM COMPENSATION 40A-15 0 FW2 - B15 (DRIFT)
AVERAGE G ON 398-1 1 FW1 - B1 (AVE G)
03:59:45 | 04:20 DPS PQGS ARM 1 - ENABLE 344 228
DPS PQGS ARM 2 - ENABLE 304 196
.59 : 2 GQ4103Q MAYBE A | DPS OX 1 QTY
03:59:46 | 04:21 DPS PQGS 1 - ON 364 244 Q36030 el DpsFU Lamy
= GQ4104Q FROM OFF [ DPS OX 2 QTY
DPS PQGS 2 - ON 324 212 26040 BN | bps FOb T

v
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MISSION PHASE P (CONCLUDED) Page 2 of 2
STON
oy e FUNCTION prive [prive |RIE | Tm/Lee TM/BIT | TM OR LGC WD-BIT VERIFICATION BURNS
s OCTAL |DECIMAL| AN e WD-BIT VALUE TITLE MCC-H SITE | RCS | DPS | APS
03:59:55.5] 04:28.5 | CMD+X TRAN - ON GH1419, 23X 1 7D 4D/3D OUTPUT
GH1427,31X 1 D 20/1D OUTPUT
053U 1 ULLAGE CMD
40B-6 1 DAP - Bb (ULLAGER)
04:00:01 | 04:36 CMD ENG ON 398-5 1 FW 1-85 (ENG DVM)
41A, 91A-13,14| 1,0 | CH11-B13,14 (ENG ON, ENG OFF) 8
GH1301X/H1214 1 DPS ON AND AUTO ON SEC
GQ6510P 8 psia|_DPS TCP
04:00:01.5| 04:36.5 | CMD +X TRAN - OFF GHIA419, 23X 0 JD 4D/3D OUTPUT i
GH1427,31X 0 JD 20/1D OUTRUT e
053U 0 ULLAGE CMD 2
408-6 0 DAP - B6 (ULLAGER)
04:00:04 | 04:39 ED BAT. ACTIVATION - SAFE 005 | o0os | ess [ Gvoi11,2x 1 ED ARM A,B ON
- AUTO THRUST CMD
04:00:27 | 05:02 INCREASE THROTTLE TO MAX Git a3ty 1005 DPS VAR INJ ACT POS
GH6B06,6510P | 92.5%
AND DPS TCP 13
04:00:40 | 0515 CMD ENG OFF 3985 0 FW1-B5 (ENG DUM) SEC
21A,91A - 13,14 0,1 | CH11-B13,14 (ENG ON,ENG OFF) dooh
GH1301X,1217X 0,1 | DPSON AND AUTO OFF
GQ6510P 0'psia| bps TP
04:00:46 | 05:21 DV MON DETECTS ENG SHUTDOWN
04:00:51 | 05:26 MAN. THROTTLE - RST (30%) 127 | o87 GH1311V 30% | MAN. THROTTLE CMD
ENG SEL - DESC ARM OFF T e o e e : ENg A
04:01:01 | 05:36 DPS PQGS 1 OFF 365 | 245 ggg},ggg T T
GQ4104Q FROM ON | DPS OX 2 QTY
RiHIERGS 2 OFF 22 e 6036040 TOOFF_| DPSFU2QTY
04:01:02 | 05:37 DPS PQGS ARM 1 - DISABLE 345 | 229
DPS PQGS ARM 2 - DISABLE 305 | 197
04:01:16 | 05:51 SET MAX DEADBAND IN DAP 408-7 1 DAP-B7 (GBSLMX)
RDR SELF TEST - ON 032 | o026
04:02:16 | 06:51 RDR SELF TEST - OFF 033 | 027
LDR RDR PWR - OFF 27 | 183
AVERAGE G OFF 398-1 0 FW1-B1 (AVE G)
ENABLE TIMERS 40A-5 1 FW2-85 (MTIMR)
04:02:18 | 06:53 ENABLE PLATFORM COMPENSATION 40A-15 1 FW2-815 (DRIFT)
ENTER IDLING STATE PROG (POO) 50A (100A) DSPTAB +10D
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v-d

MissIoN PHASE 11 (LGC NO. 74A) DPS 2/FITH/APS 1 (AT = 17:40) Pags 1 of 3
et Mol s prIME | PRIME [ 010 | Tm/Lee ™/BIT TM OR LGC WD- VERIFICATION BURNS
TIME OCTAL |DECIMALY ") ¢ WD-BIT VALUE BIT TITLE MCC-H SITE RCS DPS APS
04:32:53 00:00 | DISABLE TIMERS 40A-5 0 FW2-B5 (MTIMR)
EXECUTE V34E (KILLS UPDATES)
START PRE DPS PROGRAM (P32) 50A (100A) DSPTAB + 10D
04:32:54 00:01 | DFI TM CAL-ON 354 | 236 | 548 GL4221X 1 DF1 CAL ON
043302 : 75 THRU 81A
! 00:09 | BURN PARAMETERS ON DOWNLINK o BURN DATA
04:33:06 00:13 | DFI TM CAL-OFF 355 | 237 | 558 6L4221X 0 DFI CAL ON
C&W ALARM RST-CMD 306 | 198
04:33:08 00:15 | C&W ALARM RST-CMD RST 307 | 199
04:33:09 00:16 | LDGRDR PWR - ON 266 |- 182
RDR SELF TEST - ON 032 | o026
GH1418-33V JET DRIVERS
04:33:17 00:24 ?gADRPTS“’;Aé“UEéJh“’iRTﬁ?‘l’JB'gE 40A-B11 1/0 FW2-B11 (KALCMANU) DAP-B7
4087 DAP-B7 (SET MIN DB IN DAP)
04:33:51 , END MANEUVER T0 DPS 2 % ‘ﬁ 0/1 JET DRIVERS
(APPROX) OB a0 BURN ATTITUDE THiH 4933V 0 FW2-B11 (KALCMANU)
04:34:09 01:16 RDR SELF TEST - OFF 033 | 027
START DPS 2 BURN BRAKING
04:36:23 03:30 i 50A (100A) DSPTAB + 10D
41A-13,14 0,1 CH11-B13,14 (ENG OFF, ENG ON)
CMD ENG OFF 39B-5 0 FW1-B5 (ENG DVM)
GH1217X 1 AUTO OFF
a3A-3 0 CH30-B3 (ENG ARM)
ENG SEL - DESC ARM 226 | 150 | oos L ¢ i
e T GQ6806H 107 DPS VAR INJ ACT POS
04:36:33 03:40 MAN THROTTLE - ON (10%) 126 | o086 Sy ol el
04:36:37 03:44 DPS PQGS ARM 1 - ENABLE 344 | 228
DPS PQGS ARM 2 - ENABLE 304 | 196
o ; 3 GQ4a103Q MAYBE A | DPS OX 1 QTY
04:36:38 03:45 |DPSPQGS1-ON 364 | 244 i L P o
= 604104Q FROM OFF  [DPS OX 2 QTY
DPS'PAGS:2 < ON g4 yeale 603604Q T0 ON DPS FU 2 QTY
04:36:42 03:49 | AVERAGE G - ON 40A-15 0 FW2-B15 (DRIFT)
(ARERDAY DISABLE PLATFORM
AR 398-1 1 FW1-B1 (AVE G)
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Page 2 of
MIsSIoN PHASE 11 (CONT'D) & 3
MISSION RTC VERIFICATION BURNS
PRIME | PRIME TM/LGC TM/BIT
AVAIL- TM OR LGC WD-BIT TITLE
GET PHasE ks, ocTAL [oecimat| S0\ WD-BIT VALUE mcc-H | SITE [ res [ ops [ aps
START ABORT STAGE DISCRETE
04:36:45.5 | | 03:52.5 | owiToR
H1419,23X 1 D 4D/3D OUTPUT
H1427,31X 1 JD 2D/1D OUTPUT
NS IR O 053U 1 ULLAGE COMMAND
40B-6 1 DAP-B6 (ULLAGER)
398-5 1 FWIL-B5 (ENG DUM) 2
GH1301X,1214X 1 DPS ON/AUTO ON e
04:36:53 04:00 OMD.ENGEON 41A-13,14 1,0 CH11-B13,14 (ENG OFF, ENG ON) SEC
6Q6510P 8 PSIA DPS TCP
GH1419,23X 0 JD 4D/3D OUTPUT 2
[l : ) GH1427,31X 0 JD 2D/1D OUTPUT SEC
04:36:53.5 | 04:00.5 | CMD +X TRAN - OFF i 3 oIt i
40B-6 0 DAP-B6 (ULLAGER)
GH1331V 100% AUTO THRUST CMD
04:37:19 04:26 INCREASE THROTTLE TO MAX GQ6806H 92.5% | DPS VAR INJ ACT POS —1
GQ6510P 92.5% DPS TCP.
04:40:06 07:13 TURN DAP OFF 40B-11 0 DAP-B11 (GO DAP GO) D_J%Ol
CHANGE TO CDU DOWNLIST
04:40:10 07:17 TURN DAP ON 40B-11 i€ DAP-B11 (GO DAP GO) 10:43
(100%)
RESTORE FLT DOWNLIST o
04:44:51 11:58 START APPROACH PROG (P43) 50A (100A) DSPTAB + 10D
04:48:02 15:09 e e HISUIE 50A (100A) DSPTAB + 10D
IHOMINALD GA1331V AUTO THRUST COMMAND
SET THROTTLE TO 10% GQ6806H 10% DPS VAR INJ ACT POS L
GQ6510P DPS TCP 10C
GQ6806H AUTO THRUST COMMAND a0
04:48:12 1519 | SET THROTTLE TO 50% GH1331V 50% DPS VAR INJ ACT POS b
GQ6510P DPS TCP SIEOC
GQ6806H DPS VAR INJ ACT POS (50%)
04:48:22 15:29 SET THROTTLE TO 30 GH1331V 30% AUTO THRUST COMMAND -
GQ6510P DPS TCP
04:48:24 15:31 | ASC H,0 COOLANT VLV OPEN 336 | 222 ]
04:48:26 15:33 | ASC Hp0 COOLANT VLV OPEN-RST| 337 | 223 307,
GH1331V AUTO THRUST CMD 1
04:48:32 15:39 | SET THROTTLE TO 40 % GH6806H 40% DPS VAR INJ ACT POS
6Q6510P DPS TCP 10 SEC
GH1331V AUTO THRUST COMMAND (40%)
04:48:42 1549 | SET THROTTLE T0 20 % GH6806H 20 DPS VAR INJ ACT POS —
6Q6510P DPS TCP 10 SEC
GH1331V AUTO THRUST COMMANT (20"
04:48:52 15:59 SET THROTTLE TO MAX GH6B806H 100 DPS VAR INJ ACT POS —_—
6510P DPS TCP A

v
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MISSION PHASE ” (CONCLUDED)

Page 3 of 3

S MEON FUNCTION prive [PRivE | RVE | TMce TM/BIT TM OR LGC WD-BIT NERIRICATION SURNS
et oCTAL |DECIMAL| AVRE WD-BIT VALUE TITLE ween 1 SITE | Res | ops | aps
GYO111,2X 0 ED ARM A, B ON
e : ) GP0025P 184PS| | APS HE REG
04:48:53 16:00 | ABORT STAGE - ARM 046 | 038 | 70a S e L 2 e
GP0001,2P | =~3025PSiA | APS HE'L AND 2 PRESS s
601201 THRU 4C 0 BAT 1 THRU 4 CUR (1007
GC1205, 6C 30A
BAT 5,6 CURRENT
GH1282X 1 ABORT STAGE
GH1301 0
04:48:54 16:01 | ABORT STAGE - CMD 026 | 022 [ aoa [SHA301 DPS ON
434 > 0 CH30 B4 (ABORT STAGE)
S Pe o 0 CH30 B2 (STAGING VERIFIED)
RLECORE SEE LSH, PYRO SYS, . =
h y ABORT STAGE MON DETECTS
04:48:54.5 [ 16:01.5 | ABORT STAGEM
START FITH PROG (P74) 50A (100A) DSPTAB + 10D
708-8 T DAP-BE (APS GOING)
GP2010P 118pSI | APS TCP
AR U GH1260X 1 APS ON 00:05
GH1214X 1 AUTO ON
T 3 3 GRI348X 0 DPS ARM
04:48:55.5 | 16:02.5 |ENG SEL - DESC ARM OFF 227 | 151 | o018 S L R i
398-5 0 FW1-B5 (ENG DVM)
20A-13,14 0,1 CH11-B13,14 (ENG ON, ENG OFF)
04:48:59. ; GP2010P 0psi APS TCP
5 16:07.5 | CMD ENG OFF GH1260X o APS ON % £
GH1217X 1 AUTO OFF
408-8 0 DAP-BB (APS GOING)
04:49:06 e BV MON DETECTS ENG
(APPROX) : SHUTDOWN
04:49:07 16:15 ABORT STAGE - CMD RST 047 | o039 | 714 43A-B4 1 CH30-B4 (ABORT STAGE)
04:49:08 16:16 LDR RDR PWR - OFF 267 | 183
2 GQA103q WAYBEA | DPS OX 1 Q1Y
e o A AORE ool 6036030 CHANGE  |DPSFU1aQTY
e : DPS PQGS 2 - OFF 325 | 213 GQ4104Q FROMON  [DPS 0X 2 QTY
603604Q T0 OFF DPS FU 2 QTY
DPS PQGS ARM 1 DISABLE 345 | 229
04:49:17 16:25
DPS PQGS ARM 2 DISABLE 305 | 197
AVERAGE G OFF 398-1 0 FW1-B1 (AVE G)
04:49:36 16:44 | SET MAX DEADBAND IN DAP 408-7 1 DAP-B7 (DBSLMN)
TIMERS - ENABLE 40A-1 1 FW2-B15 (DRIFT)
ENABLE PLATFORM
COMPENSATION 40A-15 1 FW2-B15 (DRIFT)
04:49:38 16:46
ENTER IDLING STATE PROG (P00) 50A (100A) DSPTAB - 100

v
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MISSION PHASE ‘ 3 (LGC WD74A) - APS 2 (AT=10:35)

Page 1 of 3

MISSION PRIME | PRIME | RTC TM/LGC | TMm/BIT T™M OR LGC WD-BIT VERIFICATION BURNS
GET PHASE FUNCTION OCTAL |DECIMAL| AVAIL-| WD-BIT | VALUE TITLE
TIME ABLE MCC-H | SITE RCS DPS | APS
06:10:45 00:00 TIMERS DISABLED 40A-5 0 FW2-B5(MTIMR)
EXECUTE V34E (KILLS UPDATE)
START PRE-APS 2 PROG (P34) 50A (100A) DSPTAB + 10D
DFI TM CAL - ON 354 236 54B | GL4221X 1 DFI CAL ON
06:10:56 00:11 START MANEUVER ROUTINE TO 40B-7 0 DAP-B7 (SET MIN DB IN Dap
(APPROX) APS 2 BURN ATTITUDE 40A-11 1 FW2-B11
(KALCMANU)
GH1418 1,0 JET DRIVERS
THRU
1433v
06:10:57 00:12 DFI TM CAL - OFF 355 | 237 558 |GL422IX 0 DFI CAL ON
MASTER C&W ALARM RS T-CMD 306 | 198
06:10:59 00:14  IMASTER C&W ALARM RST-CMD RST| 307 | 199
06:12:26 01:27 END MANEUVER TO APS 2 40A-11 0 FW2-B11
BURN ATTITUDE GH1418 0,1 JET DRIVERS
THRU
1433y
06:13:05 02:20 START APS 2 BURN PROG (P46) 50A (100A) DSPTAB + 10D
AVERAGE G - ON 398-1 1 FW1-B1 (AVE G)
CMD ENG OFF 39B-5 0 FW1-B5 (ENG DVM)
41A,91A 0,1 |CH11-B13,14 (ENG OFF,
-13,14 ENG ON)
GH1217X 1 AUTO OFF
DISABLE PLATFORM %
COMPENSATION 40A-15 0 F2-B15 (DRIFT)
ENG SEL - ASC ARM 206 | 134 GH1230X 1 APS ARM
43A-83 0 CH30-B3 (ENG ARM)
06:13:22.5 02:37.5 | CMD +X TRAN - ON GH1419, 1 JD 4D/3D OUTPUT
23X
GH1427, 1 JD 2D/1D OUTPUT
31X
053U 1 ULLAGE COMMAND
40B-6 1 DAP-86 (ULLAGER)

B
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mission prase 13 cont)

Page 2 of 3

RIG VERIFICATION BURNS
P PRIME |PRIME | ™mee | t/BiT | ™ OR Loc wo-BIT
GET 1)'-_':12555 10N 0CTAL [DECIMAL ﬁ;ﬁ'& WD-BIT | VALUE TITLE MCC-H | SITE | RCS | DPS | APS
06:13:35 02:50 | CMD ENG ON 398-5 1 FW1-B5 (ENG DVM)
408-8 1 DAP-B8 (APS GOING) ity
GP2010P | 118PSI [APS TCP 1530
GH1260X 1 APS ON S
GH1214X 1 AUTO ON
41A,91A 1,0 | CH11-B13,14 (ENG ON,
-13,14 ENG OFF)
06:13:35.5 02:50. CMD +X TRAN - OFF GH1419, 0 JD4D/3D OUTPUT
23X
GH1427, 0 JD2D/1D OUTPUT
31X
053U 0 | ULLAGE COMMAND
40B-6 0 | DAP - B6 (ULLAGE)
06:13:44 02:59 | SET "FEED TEST" FLAG 40A-8 1 FW2-88 (ASC FEED)
RCS ASC FEED VLV - ARM 176 | 126
06:13:45 03:00 | RCS ASC FEED VLV, SYSA, OPEN| 074 | 060 GR9611U T ASC FEED OPN
RCS MAIN S/0 VLV, SYS A - 254 | 172 | 44a [GR9609U 1 RCS MAIN A CLSD
06:13.47 03:02  [RCSASCFEEDVLV, SYSA-OPEN| 075 | 061
RCS MAIN S/0 VLV, SYS A, 255 | 173 | 4sa
- CLOSE RESET
06:13:55 03:10 RSFS’EANSC FEED VLV, SYS B, 076 062 GR9612U 1 ASC FEED B OPN
RCS WAIN S/0 VLV, S5 B, 256 | 174 | saA | Gr9s10U 1 RCS MAIN B CLSD
13.57 ; RCS ASC FEED VLV, SYS B, 077 | 063
06:13 03:12 RayASCRE
RCS MAIN S/0 VLV, SYS B 257 | 175 | 55A
- CLOSE RST :
06:14:05 03:20 'f%SPQANAN'FOLD X-FEED VLV 374 252 GR9613U 1 A/B X-FEED OPN
06:14:07 03:22 RCS MANIFOLD X-FEED VLV 375 | 253
- OPEN RST
06:19:49 09:04 RESET "FEED TEST" FLAG 40A-8 0 FW2-B8 (ASC FEED)
RCS MANIFOLD X-FEED VLVS - 376 | 254 GR9613U 0 A/B X-FEED OPN
7:07
06:19:50 09:05 R%géﬂNA'N S/OVLV, SYS A, 274 188 | 50A [GR9609U 0 RCS MAIN A CLSD
RCS ASC FEED VLV, 5Y5 A, 114 | 076 GR9611U 0 ASC FEED A OPN
06:19:51 09:06 RCS MAINFOLD X-FEED VLVS - 377 | 255
CLOSE RESET
06:19:52 09:07 RCS MAIN S/O VLV, SYSA - OPEN| 275 | 189 | 51A
RESET
RCS ASC FEED VLV, SYS A 115 | 077
- CLOSE RESET

Vv
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Page 3 of 3
mission pHASE 13 concL'm
RTC RIFICATION BURNS
MISSION PRIME | PRIME TM/LGC TM/BIT T™M OR LGC WD-BIT VE
GET PHASE FUNCTION ocTAL [DECIMAL| AVAIL= | Wi Bl | VALUE TITLE
TIME ABLE MCC-H | SITE RCS DPS | APS
06:20:00 09:15 RCS MAIN S/0 VLV, SYS B, 276 190 | 60A [GR9610U 0 RCS MAIN B CLSD
i ; - OPEN
Rccs ASC FEED VLV, SYS B, 116 078 GR9611U 0 ASC FEED B OPN
- CLOSE
06:20:01 09:16 RCS ASC FEED VLV - SAFE 177 127
06:20:02 09:17 RCS MAIN S/0 VLV, SYS B, 277 | 191 | 61A
- OPEN RESET
RCS ASC FEED VLV, SYS B, 117 079
CLOSE RESET
06:20:42 09:57 TIME OF PROPELLANT DEPLETION
{APPROX)
DV MONITOR DETECTS ENGINE 50A (100A) 1 DSPTAB + 11D - B9
FAILURE AND ISSUES PROG ALARM| 9
ISSUE 315 ERROR CODE (FOR GE T 55A,558, FAIL REG +0, +1, +2
IT ROUTINE) 56A
ISSUE 1405 ERROR CODE 55A,558, FAIL REG +0, +1, +2
(ENG FAIL) 56A
DISPLAY V15N50 (MONITOR
FAIL REGISTERS)
CMD ENG OFF 398-5 0 FW1-B5 (ENG DVM)
41A,91A- 0,1 [CH11-B13,14 (ENG ON,
13,14 ENG OFF)
40B-8 0 DAP-B8 (APS GOING)
GP2010P 0 APS TCP
GH1260X 0 APS ON
GH1217X 1 AUTO OFF e
06:20:48 10:03 AV MONITOR DETECTS SHUTDOWN
SET MAX DEADBAND IN DAP 408-7 1 DAP-B7 (DBSLMX)
06:20:49 10:04 ENG SEL - ASC ARM OFF 207 135 GH1230X 0 APS ARM
43A-B3 1 CH30-B3 (ENG ARM)
06:21:18 10:33 AVERAGE G OFF 39B-1 0 FW1-B1 (AVE G)
06:21:20 10:35
ENABLE PLATFORM 40A-15 1 FW2-B15 (DRIFT)
COMPENSATION
ENABLE TIMERS 40A-5 1 FW2-B5 (MTIMR)
ENTER IDLING STATE PROG (P0O) 50A, 100A DSPTAB + 10D
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Page 1 of 3
MISSION PHASE 3(LGC WD74A) SUBORBITAL ABORT (AT = 3:11)
sy N prME | PRIME | LRTC TM/LGC TM/BIT TM OR LGC WD-BIT NERIEIGATION SRS
GET EHASS: 0CTAL | DECIMAL WD-BIT VALUE TITLE
TIME ABLE mcc-+| site | res | ops | aps
START MP 3 WHEN ABORT
CMD MONITOR DETECTS
"SUBORBITAL ABORT" CMD FROM 40A-10 1 L ;Bclc”E;Af:DR) T/CMD RX
GND SENT UP VIA LGC
UPLINK (KC23)
Ta
(TIME OF 00:00
ABORT)
TERMINATE ABORT CMD MONITOR 40A-9 0 FW2-B9 (ABORT CMD MON)
START SUB-ORBITAL ABORT
PROG (P71) 50A (100A) DSPTAB + 10D g
“asoi01 00.01 | RCS MAIN S/OVLV, SYS A, B - 274 188 50A GR9609U 0 RCS MAIN A CLSD
: : OPEN 276 190 60A GR9610U 0 RCS MAIN B CLSD
Ta+ 0:02 00:02 | ED BATACTIVATION - ON 004 004 648 GY0111,2X 0 ED ARM A, B ON
§ ; RCS MAIN S/0 VLY, SYS A,B - 275 189 51A
e 02 00:03 | opeN RESET 277 191 61A
GR2201,2P 179PSI | A,B FU MFLD PRESS
_ ’ i GR3201,2P 179pSI | A,B OX MFLD PRESS
Ta+ 0:04 00:04 | RCS PRESS - FIRE 006 006 708 R SRSl A B O D Chea
GR1201,2P 179psI | RCS (A,B) REG PRESS
Ta+ 0:05 00:05 | ED BAT ACTIVATION - SAFE 005 005 658 GYO0111,2X 1 ED ARM A AND B ON
Ta+ 0:06 00:06 | RCS PRESS - FIRE RESET 007 007 718
Tnt (nt > A
Taiosec| 00:10 | TesTFOR TuMBLE 398-13 0 FWL-B13 (TUMBL)
T 00:11 | TERMINATE TUMBLE MONITOR 398-14 0 FW1-B14 (DISABLE TUMBLE MON)
GH1419,23X 1 JD 4D/3D QUTPUT
I GH1427,31X 1 JD 2D/1D OUTPUT s
MU X RRANRON 053 1 ULLAGE CMD
40B-6 1 DAP-B6 (ULLAGER)
LM/S-IVB SEP ARM - ON 072 058 a6A
Tt +.5 | 00:11.5 | TURN ON DAP 40B-11 1 DAP-B11 (GO DAP GO)
SET MAX DEADBAND IN DAP 408-7 1 DAP-B7 (DBSLMX)
6L4222X [) LM/SLA SEP
: - K145,6-900 1 LM/SLA SEP RLY A,B
T+l 00:12 | LM/S-IVB SEP CMD 132 090 62A e > ol L
398-4 1 FW1-B4 (S-IVB GONE)
ED BAT ACTIVATION - ON 004 004 648 6Y0111,2X 0 ED ARM A AND B ON
SET MIN DEADBAND IN DAP 408-7 0 DAP-B7 (DBSLMX)

v
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Page 2 of '3
= MISSION PHASE 3(CONT'D)
F
= MISSION RTC VERIFICA BURNS
PRIME | PRIME TM/LGC T™/BIT CATION
GET PHASE FUNCTION AVAIL- TM OR LGC WD-BIT TITLE
g TIME OCTAL | DECIMAL | api¢ WD-BIT VALUE MCC-H| SITE | RCS | DPS | APS
= Tt 2 0013 | LM/S-IVB SEP ARM - OFF 073 059 47A
>
GH1348X 1 DPS ARM
> ENG SEL - DESC ARM 226 150 008 o ! oL (e ARk
o 5
> GH1311V 10% MAN THROTTLE CMD
g MAN THROTTLE - ON (10%) 126 986 GQ6BO6H 10% DPS VAR INJ ACT POS o
- Tot+3 00:14 | LM/SLA SEP CMD -RST 133 091 63A
:L T 00:18 | START ABORT STG DISCRETE MON
T3 00:24 | LDG GEAR DEPLOY - FIRE 010 008
B- 1 FWL-B5 (ENG DVM)
GH1301,1214X 1 DPS ON, AUTO ON —_
T +14 00325, | CMD ENGION 41A,91A-13,14 1,0 CH11-B13,14 (ENG ON, OFF)
6Q6510P 8PSIA | DPS TCP
T+ 15 00:26 | ED BAT ACTIVATION - SAFE 005 005 658 GYO111,2X 1 ED ARM A, B ON
5 SEC
LDG GEAR DEPLOY - FIRE RST 011 009 aomw
398-5 0 FWL-B5 (ENG DVM)
GH1301,1217X 0 DPS ON, AUTO OFF
Jne 2 f00 T SF SMDIENC U5 41A,91A-13,14 0,1 CH11-813,14 (ENG OFF, ON)
6Q6510P 0 DPS TCP —_
7 T 1 FWI-B5 (ENG DVM)
T+ 24 00:35 CMD ENG ON GH1301, 1 DPS ON, AUTO ON
nt MDENY 41A,91A-13,14 1,0 CH11-B13,14 (ENG ON, OFF)
GQ6510P 8psiA | DPs TCP
GH1419,23X 0 D 4D/3D OUTPUT as
. GH1427,31X 0 D 2D/1D OUTPUT
Tou+ 26 00:37 CID/EX TRAN O 053y 0 ULLAGE CMD —less
408-6 0 DAP-B6 (ULLAGER) X
GH1331V 100 % AUTO THRUST CMD I,
T, + 50 00:58 | INCREASE THROTTLE TO MAX Q6806 92.5 % DPS VAR INJ ACT POS L i
6Q6510P 92.5 % DPS TCP 28
GY0111,2X 0 ED ARM A, B ON S
e e [ SR L GP0025P 184PSI | APS HE REG
nt T STAGE - ARM 046 o8 70A GP1501,3P 184pS| APS FU, OX PRESS
GPO001,2P 3025PSI | APS HE 1,2 PRESS
GC1201 THRU 4C 0 BAT 1 THRU 4 CUR
6C1205,6C 30A BAT 5,6 CUR 5
GH1283X 1 ABORT STAGE SEC
Tot+ 55 01:03 | ABORT STAGE - CMD 026 022 40A GH1301 0 DPS ON 1007
43A-84 0 CH30-B4 (ABORT STAGE)
4382 0 CH30-82 (STAGING VERIFIED)
ELEC CKT LSH PYROSYS
INTERR TM
STAGING VERIFIED 43A-2 0 CH30-B2 (STAGING VERIFIED)
ABORT STAGE MON DETECTS STG VERIFIED ¥
Yoo+ 56 01:04 SA
208-8 1 DAP-BB (APS GOING)
APS ON GP2010P 118p5| APS TCP
GH1260X 1 APS ON
GH1214X 1 AUTO ON

N
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Page 3 of 3
MISSION PHASE 3 ( Concluded )
MISSION
GET PHASE FUNCTION PRIME | PRIME Aveiia ] S miiee TM/BIT T™ OR LGC WD-BIT VERIFICATION BURNS
TIME ocTAL | pECivAL | apiE WD-BIT VALUE TITLE mcc-H[ siTe | Rcs | ops | aps
GH1348X 0 DPS ARM 1
T+ 57 01:05 ENG SEL - DESC ARM OFF 227 151 018 s : b fERGIARM £
398-5 0 FW1-B5 (ENG DVM) SEC
41A,91A-13,14 0,1 CH11-B13,14 (ENG ON, OFF)
Toe+ 1:01 01:09 CMD ENG OFF GP2010P 0 APS TCP
GH1260X 0 APS ON
GH1219X 1 AUTO OFF
408-8 0 DAP-B8 (APS GOING)
ABORT STG - CMD RST 027 023 418 1 CH30 B4 (ABORT STAGE)
e B GH1230X 1 APS ARM
ENG SEL - ASC ARM 206 134 43A~33 0 CH30 B3 ENG ARM
GH1419,23X 1 JD 4D/3D OUTPUT
T+ 1:30 01:37 CMD +X TRAN - ON 32;327131" 1 JU?_E%E“C&%TPUT TG
40B-6 1 DAP-B6 (ULLAGER) T
o 1 FWL-B5 (ENG DVM)
- 1 DAP-B8 (APS GOING) 4
Tpe+1:32 | - 01:39 CMD.ENG ON GP2010P 118PSI APS TCP SEC ) TR
GH1260X 1 APS ON
GH1214X 1 AUTO ON
GH1419,23X 0 JD 4D/3D OUTPUT
T 4+1:34 01:41 MD +X TRAN - OFF GH1427,31X 0 JD 20/1D OUTPUT
2 o 053U 0 ULLAGE CMD 01:00
408-6 0 DAP-B6 (ULLAGER)
398-5 0 FW1-85 (ENG DVM)
41A,91A-13,14 0,1 CH11-B13,14 (ENG ON, OFF) -
40B-8 0 3
Tu+232 | 0239 | cMDENG OFF P g R iy
GH1260X 0 APS ON
GH1217X 1 AUTO OFF
; ; 2 GH1230X 0 APS ARM
T+ 2:33 02:40 ENG SEL - ASC ARM OFF 207 135 s 3 A D
AVERAGE G OFF 398-1 0 FW1-B1 (AVE G)
Tye +3:02 3:09
SET MAX DEADBAND IN DAP 408-7 1 DAP-B7 (DBSLMX)
ENABLE PLATFORM COMPENSATION 40A-15 1 FW2-B15 (DRIFT)
Ty + 3:04 3:11
ENABLE TIMERS 40A-5 1 FW2-B5 (MTIMR)
ENTER IDLING STATE PROG (P00) 50A, 100A DSPTAB - 10D

v
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Page 1 of L
MISSION PHASE 4 (LGC WD74A) CONTINGENCY ORBIT INSERTION (AT = 01:57)
MisSion pRiME | PRiME [ 8TC frv/Lce wo| TM/BiT | M OR Lac wo-BIT VERIFICATION 2UENS
GET SE FUNCTION OCTAL IDECTMAL Ikt VALUE TITLE
TIME ABLE mcc-H | SITE | rRes | ops | aps
Ta 00:00 START MP4 WHEN ABORT CMD 40A-10 1 FW2-B10 (ABORT SIG)
(TIME OF MONITOR DETECTS "COI" CMD
ABORT) (KC24) VIA GND LGC
UPLINK
TERMINATE ABORT CMD MONITOR 40A-9 0 FW2-B9 (ABORT MON)
START COI PROG (P72) 50A (100A) DSPTAB + 10D
AVERAGE G OFF 398B-1 0 FW1-B1 (AVE G)
POOH FLAG 398-6 1 FW1-66 (NO POO AG)
ENABLE TUMBLE MONITOR
e i RCS MAIN S/0 VLV, SYS A, 274 | 188 50A | GR9609U 0 RCS MAIN A CLSD
: B OPEN 276 | 190 | 60A | GR9610U 0 RCS MAIN B CLSD
Ta+ 2 00:02 ED BAT. ACTIVATION - ON 004 | 004 | 648 |evo111,2x] © ED ARM A, B ON
DISABLE PLATFORM A 7
COMP RS 40A-15 0 FW2-B15 (DRIFT)
; RCS MAIN S/0 VLV, SYS A, B 275
00: ; 189 51A
fate 03 | oPEN RESET 277 | 191 | 1A
RCS PRESS - FIRE 006 | 006 70B |GR2201,2p( 179 Ps| A,B FU MFLD PRESS
GR3201,2P( 179 PSI A,B OX MFLD PRESS
Ta+4 00:04
GR1101,2P|2925 ps| RCS (A, B) HE PRESS
GR1201,2P| 179 ps| RCS (A,B) REG PRESS
Ta+5 00:05 ED BAT ACTIVATION SAFE 005 005 65B [GYO0111,2X 1 ED ARMA, B ON
Ta+6 00:06 | RCS PRESS - FIRE RESET 007 | o007 71B
Tnt ?SFT_S*“) 00:10 TEST FOR TUMBLE 398-13 0 FW1-B13 (TUMBL)
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MISSION PHASE 4 (Cont'd) Page 2 of 4
VERIFICATION BURNS
oy N FUNCTION pRIME | PRIME | RTC |rm/cowol Tm/BIT TM OR LGC WD-BIT
TIME OCTAL [DECIMAL ABLE -BIT VALUE TITLE MCC-H SITE RCS DPS APS
Tt 00:11 TERMINATE TUMBLE MONITOR 398-14 0 FW1-B14 (TUMON)
GH1419
CMD +X TRAN - ON 23x 1 JD 4D/3D OUTPUT s
‘3*{;“27' 1 JD 20/1D OUTPUT
053y 1 ULLAGE CMD
408-6 i DAP-B6 (ULLAGER)
LM/S-IVB SEP ARM ON 072 058 46A
S-IVB SEP FLAG SET 398-4 1 FW1-B4 (S-IVB GONE)
ot -5 0011:5 TURN DAP ON 40B-11 1 DAP-B11 (GO DAP GO)
SET MAX DEADBAND IN DAP 40B-7 3 DAP-B7 (DBSLMX) i
Tl 00:12 LM/S-IVB SEP-CMD 132 090 62A | GL4222x 0 LM/SLA SEP SEC
K145,6-900 1 LM/SLA SEP RLY A,B
GH1204X 0 OUT OF DETENT
SET MIN DEADBAND IN DAP 408-7 0 DAP-B7 (DBSLMX)
Tot + 2 00:13 LM/S-IVB SEP ARM OFF 073 | 059 47A
Tt 3 00:14 LM/S-IVB SEP - CMD RESET 133 091 63A
Tot +10 00:21 ED BAT. ACTIVATION - ON 004 | 004 64B |GY0111,2X 0 ED ARM A, B ON
Tyt 14 00:25 CMD +X TRAN - OFF 32)1(419, 0 JD 4D/3D OUTPUT ——
GH1427, 0 JD 2D/1D OUTPUT
31X
053U 0 ULLAGE CMD
40B-6 0 DAP-B6 (ULLAGER)
GH1418
T+ 15 00:26 START MANEUVER TO BURN THRU 0,1 JET DRIVERS
ATTITUDE 1433X 1 FW2-B11 (KALCMANU)
40A-11
LDG GEAR DEPLOY - FIRE 010 | o008
T+ 17 00:28 LDC GEAR DEPLOY - FIRE RST 011 | 009
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Page 3 of 4

MISSION PHASE 4  (Cont'd)
o ;"ﬂgs'g" FUncTion S S B e TM OR LGC WD-BIT VERIFICATION BURNS
T 4 OCTAL [OECIMAL| yui'e™"| WD-BIT | VALUE TITLE Y e T e BT
T +2l 00:32 | AVERAGE G - ON 398-1 0 FW1-B1 (AVE G)
DISABLE PLATFORM =
COMPENSATION 40A-15 0 FW2-B15 (DRIFT)
GH1348X DPS ARM
ENG SEL - DESC ARM 226 | 150 008 43;@38 é CH30-B3 ENG ARM
GH1311V 10% MAN THRUST CMD
MANITHROBTEE = ON K1 0%) Laa]i08s GQ6BOGH [ 107 DPS VAR INJ ACT POS.
o+ 35 00:46 DPS PQGS ARM 1 - ENABLE 344 | 228
DPS PQGS ARM 2 - ENABLE 304 196
6Q4103Q DPS 0X 1 QTY
Ty +36 00:47 DPS PQGS 1 - ON 364 244 GQ3603Q | MAYBEA | DPSFU1QTY
CHANGE
FROM OFF
s 6Q4104q | TO ON DPS 0X 2 QTY
QPSPRGS 2 0N Sedlezle 6036040 DPS FU 2 QTY
GH1418
00:50 END MANEUVER TO BURN THRU 1,0 JET DRIVERS
Tae + 39 2 ATTITUDE 1433X
40A-11 0 FW2-B11 (KALCMANU)
Tut43.5 | 00:54.5 CMD +X TRAN - ON §§>1<419' 1 JD 4D/3D OUTPUT s
GH1427,
31% 1 JD 2D/1D OUTPUT
053U 1 ULLAGE CMD
LR 1 DAP-B6 (ULLAGER)
Tat+ 51 01:02 CMD ENG ON 398-5 1 FW1-B5 (ENG DVM) S
GH1301X 1 DPS ON
11,5
GH1204X 1 AUTO ON SEC
41A91A | 1
e CH11-B13,14 (ENG ON, OFF)
6Q6510P | 8 PSIA DPS TCP
To 54 01:05 CMD +X TRAN - OFF GH1419, 0 D 4D/3D OUTPUT 26
23x SEC
GH1427, o)
31X 0 JD 2D/1D OUTPUT Tco
053U 0 ULLAGE CMD e 01:02]
40B-6 0 DAP - B6 (ULLAGER)
ED BAT ACTIVATION - SAFE 005 005 658 [GYO111,2X 1 E£D ARM A, B ON
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MISSION PHASE 4 ( Concluded )

Page 4 of 4

MISSION RTC
2 PRI PRIME 2 VERIFICATION
GET PHASE FUNCTION QCTAL. foEcuaal] AvaiL-] TWALCT TM/BIT TM OR LGC WD-BIT BURtS
TIME ABLE TITLE McC-H | SITE rRcs | ops APS
T+ 1:17 01:28 INCREASE THROTTLE TO MAX GH1331X | 100 % AUTO THRUST CMD
GH6806 | 92.5 % DPS VAR INJACT POS
GQ6510P | 92.5% DPS TCP
T T Teo ENG OFF 398-5 0 FW1-B5 (ENG DVM)
(TIME OF Tco
CUTOFF) GH1301X 0 DPS ON s
GH1217X 1 AUTO OFF (rer)
fLdla 0,1 CH11-B13,14 (EN k.
113,14 7 C 7 G ON, OFF) L=
GQ6510P 0 DPS TCP
Tnt + (Teo + 2)f Teo + 00:02 | DV MONITOR DETECTS ENG OFF
Tnt (Teo + 5) | Teo + 00:05 :
GH1348X DPS ARM
ENG SEL - DESC ARM OFF 227 151 01B | 43a-p3 1 CH30-B3 (ENG ARM)
MAN THROTTLE RST (30%) 127 087 GH1311X 30% MAN THRUST CMD
Tt (Teo + 6) | Teo + 00:06 | SET MAX DEADBAND IN DAP 408 -7 1 DAP-B7 (DBSLMX)
GQ4103! DPS 0X 1 QTY
Tyt (Teo*+15) | Teo +00:15 | DPS PQGS ARM 1 - OFF 365 245 GQ36038 MAYBE A | DPS FU 1 QTY
CHANGE
FROM ON
GQ4104qQ | TOOFF  |DPS OX 2 QTY
DPS PQGS ARM 2 - OFF 325 213 6Q3604Q DPS FU 2 QTY
Tat (Teo + 16)| Te, + 00:16 | DSP PQGS ARM #1 - DISABLE 345 229
DSP PQGS ARM #2 - DISABLE 305 197
Tt (Teo + 30)] Teo + 00:30 | AVERAGE G OFF 39B-1 0 FWI1 - B1 (AVG)
POOH FLAG 398-6 0 FW1 - B6 (POOH)
ENABLE PLATFORM
GOMPENSATION 40A-15 1 FW2 - B15 (DRIFT)
ENABLE TIMERS 40A-5 it FW2 - B5 (MTI MR)
ENTER IDLING STATE PROG (P0O) 50A (100A) DSPTAB +10D

¥
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4. LM-1 POST APS-2 FLIGHT TESTS (F/T) SUMMARY

TESTACTIVITY PRIORITY A TIME

COMBINED SCS STABILITY/DIGITAL AUTO PILOT TESTS
NAV VECTOR UPDATE

TARGET UPDATE

CLOCK UPDATE

. CMD, DESIRED ATT. (LG~ CONTROL)

BATTERY SELECT

oy MmO

SWITCH S-BAND XMITTER

(6 oAt APesal ) BREE. - NI, - RRaits - [ - et

H., SWITCH INVERTERS

—

|, RCS DEPLETION *
J. SCS STABILITY TESTS *

TIMER UPDATE

w v W

RCS +X HE. INGESTION/DAP TESTS *
. PRA OPERATION SEQ 16 7
. RCS THRUSTER COLD SOAK 4
. RCS HE./PROP CYCLE TEST * 4
. RCS THRUSTER HEAT SOAKBACK TEST
. SECONDARY H20 FEED SELECT

- SR - TR - SR - T SR Sy g

. DCA TEST
. RTC DPS COMMANDS

. DAP MASS SENSITIVITY TEST

- N ® o O b

. CONSUMABLES DEPLETION

e o | A )

. SELECT LMP CONTROL e

NOTE

"P" INDICATES THE ACTIVITY IS A GUIDO/GNC NORMAL PROCEDURE PROVIDED
BY THE FCOH

*DEPLETION OF PROPULSION ELECTRICAL AND ENVIRONMENTAL CONSUMABLES
IS A PRIMARY TEST OBJECTIVE

LM-1 DATA BOOK R-A
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A. POST MISSION FLIGHT TEST DETAILS

Page 1 of 3

APPROX
LvP cup VERIFICATION
STE TEsT| cmp  [TesT] RTC ™ ™ ™
) S GET {"sTART |imTiATOR [ No,| ~ FUNCTION/COMMAND CMD'S NUMBER VALUE TITLE bty RAMNENTS,
Ll ocT JoEc MccH | siTe
00:00 8 | NAVVECTOR UPDATE
02:00 w | DEADBANDS UPDATE
03:30 SEL LMP CONTROL 044 |036 GH1603X ] DEADBAND SEL WIDE
GuIDo
cRO 04:15 RCS B1CLSD 154 [108 GR9668U 1 18 150 CLSD
05:00 A | resB1cLso ReseT 155 |109)
5 05:45 RCS B1 OPEN 034 |o28 GR9668U 0 18 150 OPEN
06:30 RCS B1 OPEN RESET 035 029
00:00 RCS B 4CLSD 310 | 200) GR9662U 1 48 150 CLSD
A
00:45 RCSB 4 CLSD RESET  [311 |201]
01:45 SEARCH PRA SEQ 7
HAW GUIDo
03:15 C | TARGET UPDATE
0445 o | cLockuppaTe
00:00 F | satesuse 27a Gea372x 1 BAT 68/U SE
: G709928,4V 0157 SBND ST PH/STG STR
ooao | | [emseanoore 304 e o SRk s
T109928,4V VAR ND ST PH/SIG STR
D3b, eSO 2 6T0201E 16W S-BAND PWR AMP
g GC0071V Tisv AC BUS VOLT
Cgals VISR AR R 164 6C0155v 400CPs | AC BUS FREQ
s KAL ATT WAND
< FLAG 2 UPDATE
03:00 | cuino ACCESS KALC ROUTINE
04:00 UPDATE DESIRE ATT/EXEC
05:00 GUIDANCE SEL AGS 408 | cme21x 1 AGS SEL
GNC
06: 00 GUIDANCE SEL PGNS 418 GH1621X o AGS SEL
07:30 RCS A2CLSD 250 [168 GR966S5Y 1 2 A1S0 CLSD
A
08:15 A20LSD
A e e RCS A2CLSD RESET 251 |169)
10:15 RCS B4 OPEN 270 |184 GR9662U 0 48 IS0 CLSD
11:00 RCS B4 OPEN RESET 27 185
1200 ENABLE DAP DEADBAWD
TSi00 KALATT MAND
1400 ACCESS KALC ROUTINE
15:00 UPDATE DESIRE ATT/EXEC
00:00 +X TRANSLATIONON  |200 [128]
Ui
04:00 +X TRANSLATION OFF | 201 [129
04:15 MAIN B CLOSED 548 GR9610 1 RCS MAIN B CLSD
GNC
30 1 [ waiwe cLoseo ReseT
e 0413 554
05:15 X-FEED OPEN 374 |252) GR9613 1 A/B X-FEED OPEN
GUIDO
06:00 X-FEEDOPEN RESET [375 |253|

STIvL13a L/4 NOISSIN 1S0d 'V
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r
; Page 2 of
: A. POST MISSION FLIGHT TEST DETAILS ICONT'D)
> ArPROX [l - VERF CATION
2 ol e i e I DR B e comens
S0E
(e ] 00-00 BCS B 1 CLOSE 154 | 108] GRS RCS 81 CLOSE
x 0045 | como WCS 81 CLOSE mESET  [155 | 109)
w2as EXECUTE KALC MAMUVER
? - i was | |, [ o seass wm | emenx 1 AcS SEL
> a5 GUIDANCE SEL PGS s | eneax ) AGS SEL
0500 S 81 OPEN 034 | 028
™N osas | oo #cs 81 oPew meser o35 | o29)
6230 [fcs 2R OfEn 230 (152) | ot PeAmmams 1+ woate
K - 3 3 ¥ 22 o ) 4 ™
0815 [pcs 2A OpE~ ReT 73}(.\}‘),{— 7 0857|545 | b, | L6C CLOCK UPOATE
00:00 X-FEEDCLSD 376 | 254 GRYSL3Y 0 A/B X-FEED 0PN 5::'“
0045 X-FEED CLSD RST 377 | 253] =esTIOn
0130 X-FEED 0PER 574 | 252] 96130 1 A/ X-FEED OPH
X-FEED OPEN RST s7s | 253/ .
03.00 X-FEEDCLSD 376 | 254 crve13u o A8 XFEED OPN e
0345 XFEEDCLSD RST 377 | 25| b
0430 ASC FEED ARM 176 [ 126}
0sas ASC FEED B 0PH 076 [ os2| crve12u 1 ASC FEED 8 0PN
oo | L
06:00 ASCFEEDB OPNRST  [077 | 063
0645 ASC 8 FEEDCLSD 116 o7 cave12y o ASC FEED 8 0PN pwASE m:
33 w730 ASC B FEEDCLSORST  |117 |07y RCS OPERATION
LA S was X-FEED 0PN 374 | 252 %13y 1 A/8 X-FEED OPEN mecsTion
S 09:00 X-FEED OPH RST 375 m‘v'l:'u
. > o945 +X TRAN 08 200 | 128 Gniar9, 3 lw
pRimE RLy RST 346 ‘? NI RRISHER mmmer = k_,‘,: AXTMANGEE. 120} i H Aty ot b
> - e { - 0 20/10 OUTPYY
PRiImE RLY OFF 256 { R MASS UPDATE 1 JET omiveRs
1 ; MASS UPDATE 22 JET DRIVERS
gl (11 B B¥'500 LS 0n ExcH
15:30 MASS UPDATE #3 JET omveRs UPDATE TO
1700 MASS UPDATE o4 JET DRIVERS VERCLE W
00:00 GUIDANCE SEL AGS a0l | eme21x 1 AGS SEL
0025 , | penomano secect aso 758
o1:30 .. DEADBAND SELECT (MitD 748
0230 GUIDANCE SEL PNGS ag | eneax o AGs SEL
! N 03:30 cuibo .. L =3 2! CLSD. 1% | 120 m.‘l 1 RCS 8.2 CLOSE
osice JRCS AL Close H}_'{C (64) I 8 0415 RCS 2B CLSDRST i | 22 z
0545 | ReS Az CLGSE Rﬂ}' 2510169) (1 Liso| eseo SEC W0 FEED PLiN
§ - O 085, SEC W0 ENABLE | aas i
EEcom
“F.o0)] osse- Q | SEC Wp0 RESET ass
T B oses SEC Wp0 EWABLE RESET 618
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02!15 ASC FEED Afkm
176 €126)

A. POST MISSION FLIGHT TEST DETAILS (CONCLUDED)

Page 3 of 3

APPRG; ol VERIFICATION
SITE TEST| CMD  |TEST| cMD'S RTC ™ ™ ™
Ry G GET 1%START | NTIATOR | WO, | FUNCTION/COMMAND coMD's NUMBER VALUE TITLE WiE
TIME ocT | DEC| e SHE
00:00 ASC B FEED OPEN 076 | 062 GR9612V 1 ASC FEED B OPN
00:45 |E&Ujpp ASC B FEED OPEN RESET |077 | 063]
GH1419, 23X 1 JET DRIVERS
01:30 +X TRANSLATION ON 200 | 128) GH1427; 31V 1 JET DRIVERS
GH1419, 23X 0 JET DRIVERS
0 | PRIME RELAY RESET 348 | Ghia27. 31V ° JET DRIVERS
PRIME RELAY OFF 358
8 STATES | 0300 ASC B FEED CLOSE 116 | 078 GR9612V 0 ASC FEED B OPN
0345 | ASC B FEED CLOSE RESET [117 | 079
Vioy CA1419,23% T JET DRIVERS
0445 +X TRANSLATION ON 200 | 128 GH1427,31V 1 JET DRIVERS
053U 1 ULLAGE CMD
GH1419,23X 0 JET DRIVERS
05:00 | PRIME RELAY RESET 348 | GH1427,31v 0 JET DRIVERS
GHC 0 ULLAGE CMD
05:30 PRIME RELAY OFF 358
0645 | Guibo asc Feen neser 4 Rm [176)] 1265
00:00 | GNC GUIDANCE SEL AGS 408 GH1621X 1 AGS SEL
0030 | Guibo PRA 7 START PGNS SEL REMOVES PRA FROM
LINE BUT ALLOWS PRA TO RUN
00:45 GUIDANCE SEL PNGS 418, GH1621X o AGS SEL THRU SEQUENCE END
on \ 5 i K £ Ik
01:00 N SELECT AGS Z/ & 'Ds} GH 1621X ’L 1 ) AGS SEL
GH1419,23% T JET DRIVER
0145 | guino | X TRANSLATION ON 200 | 126] GH1427,31V 1 JET DRIVER
053U 1 ULLAGE CMD
GH1419,23X 0 JET DRIVER
02:00 5 PRIME RELAY RESET 348 GH1427. 31 o JET paivee
02:15 PRIME RELAY OFF 358
0315 MASS UPDATE =1
0415 MASS UPDATE ¥2
5:15 MASS UPDATE #3
06as | SUP0 | T 1 wass upoaTE s
07:00 OPS REG 1 CLSD 144 6Q3309% 1 OPS He 1 CLSD
075 DPS REG.1 CLSD RESET 154
8 HAW 07:30 DPS REG 2 OPEN aza 6Q3310X 1 DPS He 2 OPN
0745 DPS REG 2 OPN RESET 43
08:00 0PS ARM 008 GH1348X 1 DPS ARM
3 Ga6510p T1PsI OPS 1CP.
ool ENGHRE STARK 18 |6H1301x,1288 1 DPS ON,ENG FIRE OVERRIDE
08:30 GNC s OPS ARM RESET 018 GH1348X ] DPS ARM
GQ6510P 0 DPS 1CP
0845 ENGINE START RESET 158 GH1301X 0 DPS ON
GH1286X 0 ENG FIRE OVERRIDE
09:00 OCA SELF TEST 514 610441 TST MAP DCA STATUS
0945 DECODER A INHIBIT 504
09:30 DFI CAL ON 548 6La221% 1 OF1 CAL
09:45 DFICAL OFF 558 6L4221X 0 DFICAL
10:00 DCA ENABLE 500 GT0441X ST MAP DCA STATUS
1015 DECODER B INHIBIT 510 GT0441% TST WAP DCA STATUS
1030 | eecom | R | opFicALON 548 6L4221X 1 OFI CAL
1045 DF) CAL OFF 558 GLA221X 0 DFICAL
11:00 DECODER A INHIBIT 504 GT0441X TST AP OCA STATUS
11:15 DCA ENABLE 500 GT0441X TST MAP DCA STATUS
11:30 DCA SELF TEST AT GT0441X TST MAP DCA STATUS
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ALT ALTERNATE ALT ALTERNATE ALT ALTERNATE
MISS MISSION MISS MISSION MISS MISSION
NO. FUNCTIONS NO. FUNCTIONS NO. FUNCTIONS
A A. SEND GUID SEL AGS G STAY IN LGC CONTROL H A. STAY IN LGC CONTROL AND ATTEMPT
B. UTILIZE APPROPRIATE PRA SEP SEQUENCE LGC PRIME & PRA CMD CAPABILITY IS LOST TO RETARGET MP-13.
(LM/SLA OR SEPARATE WITH PGNS, IF FEASIBLE, (PCA & THE MISSION MUST BE PERFORMED BY ©es | B. LOADVEH MASS.
SEP AT BEST OPPORTUNITY: PWR BACKING UP LGC CMD'S BY RTC'S. LOSS PwR | C. CALL UP MP-13 (P46).
FAILURE 1. SEQL IF RCS PRESS. HAS NOT BEEN FAIL OF PCA RESULTS IN THE FOLLOWING: FalL | 0. sEnD:
UNDER G RETED Not e ABORT STAGE ARM
FONS) 2. SEQI, IF RCS PRESS. HAS BEEN 2. DPS ENG STARTS AT 30% THROTTLE ROGRT STAGE bike
COMPLETED. 3. NO INTERCONNECT FEED ROUTINE B WHEN BUTRAN IS,0ETREIED SEND:
C. CONTINUE MISSION LAUNCH PHASE ENGISTaSLIAR
1. AT 00:03:00 SEND: ENGRST
TR F. 43S SIS L s 1o oo
. N NECT ILL B
B A. SEND GUID SEL AGS by bS-I\rBR/ILHMZgEFiEED RST 258> PREFORMED.
(wiFeTive | B EXECUTE PRA SEQ IV, ASAP 1. PRIOR TO SEP SEND:
EENMEl C. IF SYS ARE STILL "GO, EXECUTE PRA SEQV, 2. 'RCS MAIN A OPEN
STRAINT) ASAP. b. RCS MAINA RST I A. CONTINUE MISSION THRU MP 11
c. RCS MAINB OPEN B. IMMEDIATELY FOLLOWING MP 11, CALL
d. RCS MAIN BRST PRA SEQ V,
c A. CONTINUE MISSION THRU NORMAL SEP e MASTERARM NS B ‘@
f. RCS PRESS FIRE D. EXECUTE PRA SEQV
IF POSSIBLE. NOTE: IF LGC "NO GO* RCS PRESS RST
REMAIN ATTACHED TO S-IVB UNTIL o R OFE
7 TIME FOR EXECUTION OVER CONUS. 2. DURING MP-7 AND PRIOR TO £XON SEND:
B. CALL PRA SEQTIL, AT FIRST OPPORTUNITY a. LM/SLA SEP ARM @ d A. CALL PRA SEQXV, AT FIRST OPRORTUNITY
LC. . " SENDIGUIDSEC AR R0E> 3. AT +X TRANS ON SEND; B. SEND GUID SEL AGS
a. LM/SLA FIRE @ C. EXECUTE PRA SEQ XV ASAP
D. EXECUTE PRA SEQIII, AT BEST OPPORTUNITY i P e oo <
) c. LM/SLA SEP FIRE RST ’ 1. APS BURN TO DEPLETION UNDER
(SLA S MP9, DPS 1 LGC CONTROL, IF POSSIBLE
pEPLOY/ ] A: SEND MISSION ID 1. INMP9 & PRIOR TO "ENG o ! SEND: 2. CALL AND EXECUTE PRA SEQUENCE V,
RCS B. CONTINUE MISSION IN UNSEP CONDITION 3 MASTER ARM ON IF LGC CANNOT BE USED
PRESS. | C. EXECUTE SYSTEMS TEST PLAN ALPHA b DPS ARM ;
FAILURE) 2. AT BURN TERMINATION'SEND
a. MASTER ARM F ‘
£ A LSEND MISSIONIDLE b. DPSRST K A. CALL PRA SEQV, AT FIRST OPPORTUNITY
; = i B. SEND GUID SEL AGS
b R 2§§Sﬁ\“;‘;’,,§;‘,",}“s¥”5 POSICRADE L WG MP 11, DPS 2/FITH/APS-1 C. EXECUTE PRA SEQV, ASAP
<P | c. SEND GUID SEL AGS . INMP 11 & PRIOR TO "ENG ON" SEND:
FAILURES)| D. CALL AND EXECUTE PRA SEQ XV, OVER CONUS % g;g-‘j’“ﬁ/l’ CDR A, CONTINUE MISSION THRU MP-9
E. PERFORM APS BURN TO DEPLETION ON NEXT o ABORT STAGE ARM L B. RETARGET DPS 2 FOR NOMINAL EXECUTION
CONUS PASS AS APPLICABLE: 2. AT END OF RANDOM THROTTLE SEND C. 15 SECONDS AFTER DPS 2 THRUST REACHES
1. UNDER LGC CONTROL IF POSSIBLE a. ABORT STAGE FIRE (DPS/RCS *MAX'MUM SEND:
2. CALL AND EXECUTE PRA SEQUENCE V, 3, AT APS 1 BURN TERMINATION SEND: PRESS 1. ABORT STAGE ARM
IF LGC CANNOT BE USED. a. ABORT STAGE ARM RST <G CON. 2, ABORT STAGE FIRE
b ABORT STAGE FIRE RST @ soON )| D PERFORM APS BURN TO DEPLETION ON'NEXT
o EE R @ CONUS PASS AS APPLICABLE:
& 1. UNDER LGC CONTROL IF POSSIBLE
F A. CONTINUE MISSION THRU NORMAL SEPARATION MP-13, APS 2 2. a. CALLPRASEQV
B. SEND MISSION IDLE . INMP 13 AND PRIOR TO "ENG.ON" SEND: b. SEND GUID SEL AGS <G0B>
(Hp< | C. EXECUTE MP9 (DPS-1) ASAP a. ABORT STAGE ARM 70D N c. EXECUTE PRA SEQV
75 wmy| D-  RETARGET DPS 2 FOR EXECUTION AT NOMINAL b, ABORT STAGE FIRE ‘
di TIME 2. AT APS-2 BURN TERMINATION SEND: FTA | BETWEENT + 7:20 AND.T +19:00, FIDO CMD
E. CONTINUE MISSION a. ABORT STAGE ARM RST (LIFETIME| A~ SLV ABORT G ;
b. ABORT STAGE FIRE RST CON- ;
- @ SR | B-  S/C SOS (LGC SOS, IF POSSIBLE)

* NOTE: FOR RULE 15-8B, ABORT STAGE ARM
WILL BE SENT PRIOR TO DPS IGNITION,

@ AND ABORT STAGE @ COMMANDS

d1V NV1d LS3L ANV SNOISSIN F1IVNIILTV °T
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TEST PLAN ALPHA is used if either the nose cap fails

to deploy or the SLA panels fail to open by either primary

or alternate modes. It is intended to accomplish tests

possible while remaining within the SLA followed by a

fith within the SLA, Page 1 of 2

1. PRIOR TO SEP AND RCS PRESS. - [INHIBIT NORMAL MP-7 BY:

A. GUIDANCE SELECT AGS /"H

R Ev 1 2. AFTER MP-7 TIME COMPLETED FOR E LGC INTO DAP IDLE BY:

A. AUTO ON

B. ATT HOLD
. GUIDANCE SELECT PGNS

1. THE S-IVB PASSIVATION EXPFRIVéﬂ WILL BE EXECUTED.

2. ON THE SECOND STATESIDE PASS 'I+9E LGC DAP IS ENABLED BY:

A. AUTO ENABLE @ CIF 1SS FAILED OMIT THIS STEF)

3. CALL UP AND EXECUTE PRA SEQ Vl‘l, RCS ISOLATION ROUTINES (3) GUID BELECT AGS @

REV 2 A, DFI AND PCM IS RECORDED D\_+2INC TH1S MODE FOR POSTFLIGHT ANALYSIS.

B. THE OPERATION OF THE PRA l TESTED.

C. GUID SEL PGNS @

D. THE LGC RESPONSE TO JET FAIL TSOLATION INPUTS 1S CHECKED.

E. CALL UP AND EXECUTE 1ST ROUTINE OF PRA SEQ VII, RCS ISOLATION ROUTINES (3) GUID SELECT AGS @

F. GUID SELECT PGNS @
P IDLE BY:
i

4, PRIOR TO LOS RETURN THE LGC TO

A. ATT HOLD ON @

REV 3| 10 END OF MISSION

1. ON THE THIRD STATESIDE PASS PERFORM DSC ENG GIMBAL DRIVE TEST:
(THIS TEST 1S MORE VALID IF S-IVB HAS A SMALL TUMBLE RATE SINCE
THE GDA 15 DRIVEN IN THIS TEST BY THE RATE GYROS IN THE CES)

A. GUIDANCE SELECT AGS @
B. ENG STOP O/R

C. DPS ARM
D. OBSERVE GDA DRIVE RESPONSE.

E. INVERT 2 SEL @ IS SENT TO OBSERVE GIMBAL FAIL INDICATIONE

2. PRIOR TO LOS RETURN TO PGNS CONTROL AND DEARM THE DSC ENG.
A. GUIDANCE SELECT PGNS @
8. DPS ARM OFF @

3. IF TIME PERMITS PERFORM DSC ENG THROTTLE TEST. CANNDT BE PERFORMED WITHOUT LGC.

A, ENG STOP O/R
B. DPS ARM

C. TRANSMIT VIA V67E LGC UPLINK THE FOLLOWING THROTTLE CMDS:

(1) MANUAL THROTTLE -100% jon [346]
(2) MANUAL THROTTLE -100% OFF
(3) MANUAL THROTTLE -50% dn([146]
‘ (4) MANUAL THROTTLE -50% gFF[147]
(5) MANUAL THROTTLE -30% O fi27]

(6) MANUAL THROTTLE -10% +

D. DPS ARM OFF @ J

2

0=

LM-1 DATA BOOK R-A




TEST PLAN ALPHA (cont

4. PERFORM THE FOLLOWING ELECTRIC*. SYSTEM TEST.

A. ARM AND DEARM THE PYRO BUS

(1) PRIME RLY RST @ 6»

(2) MASTER ARM ON @

B. REMOVE BAT. #2 FROM CDR BUY

(1) BAT. ¥2 OFF @

C. PUT BAT. A5 ON CDR BUS

(1) BAT. ¥5 B/U COR @

D. REMIVE BAT. #3 FROM CDR BUIY

A.
(1) BAT. ¥3 OFF @

§, PERFORM THE FOLLOWING COMM TEST|.

(3) MASTER ARM OFF

A. CYCLE THE DFI CAL ON AND ORF

(1) DFI CAL 0N

(2) DFI CAL OFF

LM-1 DATA BOOK R-A

'd)

DISABLF PRA +x CAPABILITY

(1) +X INMIBIT @

VERIFY TM AND SYSTEM RESPONSE TO RTC'S ON THE FOLLOWING CMDS.

(1) DPS REG 1 CLSD

REG 1 CLSD RST <>
REG 2 OPEN @
u}

REG 2 OPEN RST
LAST TEST OF TEST PLAN ALPHA W]

(2) DFS
(3) oPs

(4) DoPS

SET UP {GC FOR ON/OFF DAP CONTROL

(1) AUTO ON 08

(2) ATT HOLD

(3) GUIDANCE SELECT PGNS @

CONF IGURF. THE RCS SYSTEM
RCS MAIN A OPEN @

RCS MAIN A OPEN RST d{l}

(3) RCS MAIN B OPEN @

(4) RCS MAIN B OPEN RST ﬁ

(5) MASTER ARM ON
(6) RCS PRESS. FIRE @

)
(2)

&

FIRE THE RCS SYSTEM AT 1 SHC INTERVALS FOR TEST DATA BY CYCLING THE DAP ON AND OFF.

BE PERFORMED WITHOUT LGC.

(1) ATT HOLD @
(2) AUTO ENABLE @

(3) REPEAT SETS (1) AND (2) AS
RECONFIGURE THE RCS SYSTEM
(1) RCS MAIN A CLSD

(2) RCS MAIN A CLSD KST é>

(3) RCS MAIN B CLSD

(4) RCS MAIN B CLSD RST {55/

FIRE THE RCS SYSTEM AT 1 S|

(1) ATT HOLD @ |
(2) AUTO ENABLE @ |

(3) REPEAT SETS (1) AND (,Zb AS TIME ALLOWS

RECONFIGURE RCS SYSTEM

(1) RCS MAIN A OPEN

(2) RCS MAIN A OPEN RST @
(3) RCS MAIN B OPEN @

(4) RCS MAIN B OPEN RST

INHIBIT PRESSURIZING THE APS HH.

(1) APS HE. 1 INHIBIT NJ

(2) APS HE. 2 INHIBIT NJ

CALL UP AND EXECUTE PRA SEQ XV

INTERVALS TO TEST RCS FIRING AT U

Page 2 'of 2

6. PERFORM THE FOLLOWING PROPULSIQN TESTS

LL BE THE ACTIVE FIRING PHASE FDR DFI AND POSTFLIGHT DATA.

TIME ALLOWS

T™ VERIFICATION ON THIS CMD.
TM VERIFICATION ON THIS CMD.

60 SEC APS, TO DO A FITH BLOWDOWN

(1) DPS ARM OFF @ IF NECEY

por

DW MANIFOLD PRESSURES

BURN IN THE SLA.

CANNDT



2. PRA SEQUENCES SUMMARY

SEQUENCE NO. 1 ] m 1\ v vl XV Xvi TEST
SEARCH TIME (AT) (sEconDs) 1.62 1.00 6.40 3.10 3.40 2.10 0,75 1.50 10
\ * OF FRAMES 13 8 51 25 27 17 6 12 80
NN NS S EE A AT

R TIME DURATION 01:04 01:02 5:25 01:24 02:57 02:24 01:17 00:10

1. S-BAND RANGE X X X X X

2. RCS PRESS ROUTINE X X %

3. STD SEP/TRANS MANV X X X X

4. DPS BURN 1/COAST 33/32 SEC | 26/5 SEC

5. DPSBURN 2 28 SEC 10 SEC 6 SEC

6. ULLAGE 12 SEC

7. ABORT STAGE X X X X

8. APS BURN 1/COAST 60/40 SEC | 10/3 SEC | 60/10 SEC 60 SEC

9. ULLAGE 16 SEC

10. APS BURN 2 RTC TERM 5 SEC oapLTsonou

11. ASC INTERCONNECT TEST X X

12. RCS MANIFOLD RECONFIG X

13, S-BAND ENABLE X X X X X X

14. RCS A/B OPEN X

15. RCS A CLOSE X

16. RCS B CLOSE X

PRA SUMMARY NOTES

PRA co
STATE RECMg:ng PRA RESPONSE
e TR
T FWD OR NO CHG - PRA IGNORES
REV SEARCH | SEARCH CMDS IN READ MODE
R ER R R C )
FWD OR REV] pcu NO CHG - PRA IGNORES
SEARCH SEARCH CMDS IN SEARCH
CAN REV DIRECTION BY SENDING
OTHER SEARCH CMD
e e e o e o e o e o
FwD search | sToP TAPE CONTINUES TO START
OF TAPE, NO COMPARE PULSE
GENERATED

TAPE CONTINUES TO
STOP START
REV SEARCH OF TAPE. NO COMPARE PULSE

GENERATED
o o o o s e e -
NO SEARCH NONE PRA STOPS AT END OF
ALL ZEROS TAPE, IN ALL OTHER CONDITIONS
SET WORD PRA WILL REWIND TO START
OF TAPE,
S — e T L
STATE INITIATE TIME WORD IN PRA WILL NOW
INFO RE 7 = 1§ HAVE WHAT IS IN INFO BITS
1-6
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A. PRA DETAILS

2.4 RTIC COMMAND BACKUP

A. |NO LIFETIME CONSTRAINT]

1. NO BACKUP RTC'S WILL BE TRANSMITTED DURING THE SEQUENCE.

2. INHIBIT LINES, SPECIFIED IN EACH SEQUENCE, WILL BE USED TO DETERMINE
POINTS AT WHICH A SEQUENCE WILL BE TERMINATED.

3. TERMINATION OF A SEQUENCE WILL BE ACCOMPLISHED BY SENDING :

a. GUID SEL AGS

b. PRIME RLY RESET @
c. PRIME RLY OFF

4. AFTER TERMINATION OF A SEQUENCE AT AN INHIBIT LINE, AN EVALUATION WILL
BE CONDUCTED AS TO THE CAUSE OF THE FAILURE AND A COMMAND PLAN WILL BE

GENERATED AND IMPLEMENTED AS MISSION OBJECTIVES DICTATE.

B. |LIFETIME CONSTRAINT:|

‘ 1. BACKUP COMMANDS WILL BE TRANSMITTED DURING THE SEQUENCE AS SPECIFIED IN
THE CONTINGENCY B/U RTC'S COLUMN. PROCEDURES WILL BE COVERED IN THE NOTES.

2. INHIBIT LINES SPECIFIED IN EACH SEQUENCE WILL NOT BE USED.

2.5 GENERAL NOTES
A. TO ESTABLISH S-BAND COMMUNICATIONS SEND:

1. PRI S-BND OFF

2. SEC S-BND ON @

3. S-BND RNG ON

B. TO RESET A PRIME RELAY SEND AFTER THE SEQUENCE:

1. PRIME RLY RESET @
2. PRIME RLY OFF

C. TO RESET A RIC, THE CORRESPONDING RESET RTC MUST BE SENT.

LM-1 DATA BOOK R-A



A. PRA DETAILS (Cont'd)

T NOMINAL SEPARATION

(111111) (17:55:12)

NOTES FOR PRA SEQUENCE I

00:48 |LM/SLA SEP FIRE

00:53  [+X TRANS OFF
LM/SLA SEP ARM RESET
LM/SLA SEP FIRE RESET
00:58  |+X TRANS ON
01:03- |+X TRANS OFF

01:04 S-BND RNG ON

34B PRIME RLY RESET

624 132 GL4222X | LM/SLA SEP
K145-900| LM/S SEP A
K146-900| LM/S SEP B

0

1

1
e 200 +X ID'S )
478 o073
634 133
e 200 +X ID'S 1 5
=7 201 +X ID'S 0 _SEC
=t 042

1. IM/SIA SEP ARM AND LM/SLA SEPFIRE COMMANDS 2. ONLY TWO OF THE RCS PRESSURIZATION
WILL NOT BE BACKED UR DURING T:IS SEQUESE C‘;’gm ‘;}Ii’; ;‘fmﬂ“ﬁ ‘f;’ J
AN ) CMMAN: =
F TFESE COMMANDS FAIL TO OPERATE SEND:
AETHERS0 TO FUNCTION SEND:
(A) GUID SEL AGS @ (A) GUID SEL AGS ),
(B) PRIME RLY mm@ (B) RCS MAIN A OFEN
(c) mm:nmom@ (C) RCS MAIN B OFEN
(D) PRA SEQ II INITIATE (D) MASTER ARM ON @
(E) PRA FORWARD SEARCH (E) RCS PRESS FIRE @
(F) LW/SIA SEP ARM @ (F) FRA START
(G) PRA START
(H) AT CONFIRMATION OF +X TRANS ON SEND:
nystA sEp FIRE <GB
CONTINGENCY AVAILABLE | LMP T VERIFICATION BORNS
G¥D G PS
ZOIE T ENOTICN B/U RIC'S Notes | Rrors | No. ||MEas 1 TITLE pUR, & |l oo U [
00:00 | PRI S-BND ENABLE 314 212 |[Grog9sv | Revr siG -4V
00:01 | RCS MAIN A OPEN 504 g 504 27, || GR96O9U | A MAIN CL 0
RCS MAIN B OPEN 604 P 604 276 || GR9610U | B MAIN CL o
MASTER ARM ON 648 64B 00, ||GYo111X | ED ARM A ON 0
GYO112X | ED ARM B ON 0
00:02 | RCS MAIN A OPEN RESET 514 275
RCS MAIN B OPEN RESET 614 277
00:03 | RCS PRESS FIRE 70B 28I= 75 006 |lGR2201P | A FU P 179 P
GR2202P | B FU P 179 P
GR3201P | A OX P 179 P
GR3202P | B OX P 179 P
00:04 |RCS PRESS RESET O PRESS 718 007
+X TRANS
00:33 |MASTER ARM OFF 29 R0Y 65B 005
00:43 |+X TRANS ON ok 200 ||cH1419v | JD 4D ouT 1
GHL423V | JD 3D OUT 1
GHL427 | JD 2D ouT 1
GH1431V | JD 1D oUT 1
00:47 |LM/SLA SEP ARM 1| 46 o072 10
1 SEC

LM-1 DATA BOOK R-A




A. PRA DETAILS (Cont'd)

I NO VENT SEPARATION

(111110) (17:38:08)

NOTES FOR PRA SEQUENCE II

1., LM/SLA SEP ARM AND LM/SLA SEP FIRE COMMANDS WILL

NOT BE BACKED UP DURING THIS SEQUENCE. IF THESE
COMMANDS FAIL TO OPERATE SEND:
(A) GUID SEL AGS @
(5) FRIME RLY RESET @
(C) FRIVE RLY OFF
(D) PRA SEQ II INITIATE
(Z) FRA REVERSE SEARCH
(F) 1v/s1A SEP ARM ChéA
(G) FRA START
(H) AT CONFIRMATION CF '+X TRANS ON SEND:
1M/SIA SEP FIRE
CONTINGENCY AVAILABLE | LMp T™ VERIFICATION BURNS
n CMD
TIME FUNCTION B/U RIC'S NOoTES | RTC'S NO. ||MEAS 1D TITLE gug | RCS | DPS | APS
00:00 | +X TRANS ON -— 200 GH1419V | JD 4D oUT 1 —
GH1423V | JD 3D OUT 1 l
GH1427V | JD 2D oUT 1
GH1431V | JD 1D OUT 3
00:01 | PRI S-BND ENABLE — 212 GTO994V | RCVR SIG -4 Vool o
00:04 |LM/SLA SEP ARM 1 464 072 SEC
00:05 |LM/SLA SEP FIRE 1 624 132 GL4222X | LM/SLA SEP 0
K145-9001 LM/SLA SEP A b
K146-900] LM/SLA SEP B ¥
00:10 | +X TRANS OFF -— 201 +X JD'S 0 )
LM/SLA SEP ARM RESET 47A 073
LM/SLA SZP FIRE RESET 634 133
00:15 |+X TRANS ON — 200 +X JD'S oy =g
5S C
00:20 | +X TRANS OFF 34B PRIME RLY RESET — 20} +X JD'S 0 E
01:02 | S-BND RANGE ON - 042
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A. PRA DETAILS Cont'd)

Page 1 of 2

1. MINIMUM REQUIREMENTS SEQUENCE (INCLUDING SEPARATION).

(111101) (17:21:04)

NOTES FOR FRA SEQUENCE IIT
1. IF TIME PERMITS, RCS PRESHURIZATION AND Li/SIA (E) FOR SEPARATION
CEPARATION WIIiL HE ACCOMPLISEED PRIOR 71 'TiiG (1) PRA SEQ II INITIATE
THIS SEQUENCE.
(2) PRA REVERSE SEARCH
2. IF TIME PERMITS SEND FRIOR TO FRA START:
(3) LM/SLA SEP ARM
(A) :AT 5 B/U CDR
(4) PRA START
(2) MASTER ARM ON
(5) AT CONFIRMATION OF +X TRANS ON SEND:
3. IF FRESSURIZATION AND SEFARATION HAVE HOT IM/SLA SEP FIRE
HEEN CONFIRMED PRIQR TO 00:35 SEND:
; (F) INITIATE AND START PRA SEQUENCE IIT MRS OR
(A) GUID SEL AGS | SEQUENCE IV SOS AS TIME ALLOWS.
() FRIME RLY RESET @ 4. THESE FUNCTIONS ARE NOT APPLICABLE TO THE LM-1 VEHICLE
(C) FRLVE RLY OFF 5. IF NO INDICATION OF TCP DURING FIRST DPS BURN, AT
: VERIFICATION OF +X TRANS ON DURING THE SECOND DPS
(D) A5 REQUIRED FOR PREC3URIZATION: BURN, SEND:
(1) RS MAIN A GFEN @ (A) ENG STOP DIS
(2) mes w3 orn 6o (B) ENG START
(3) MASTER ARM O (C) ENG RESET
(L) ®eS PRESS FIRE 6. IF EITHER ASC FEED VALVE A OR B FAILS TO OPEN, SEND AS
) APPROPRIATE:
(A) RCS MAIN A OPEN
(B) RCS MAIN B OPEN @\
CONTINGENCY AVAILABLE | LMP ™ VERIFICATION BURNS
i CMD
TIME EUHCTION B/U RIC'S NOTES | RTC'S No. || MEas 1D TITLE cuE | [RGS | BES | AF3
00:00 |PRI S-BND ENABLE 314 212 GT0994V | RCVR SIG B
00:01 |MASTER ARM ON 2 645 004 GYOL11X | ED ARM A ON 0
GYOL12X | ED ARM B ON 0
RCS MAIN A OPEN 504 274 GR9609U | A MAIN CL 0
RCS MAIN B OPEN 60A 276 GR9610U | B MAIN CL 0
00:03 | RCS PRESS FIRE 3 70B 006 GR2201P | A FU P 179 P
GR2202P , B FU P 179 P
GR3201P [ A OX P 179 P
GR3202P | B OX P 179 P
00:04 | RCS PRESS RST 71B 007
00:05 | +X TRANS ON — 200 GHL419V | JD 4D OUTPUT i e
GH1423V | JD 3D OUTPUT 1 3
GHL427V | JD 2D OUTPUT 1
GH1431V | JD 1D OUTPUT b
00:10 | LM/SLA SEP ARM 3 46s. 072
LM/SLA SEP FIRE 624 132 GL4222X | LM/SLA SEP 0 !
K145-90q 1M/SLA SEP A 1 10
K146-900 LM/SLA SEP B 1 SEC
RCS MAIN A OPEN RST 514 275
RCS MAIN B OPEN RST 614 277
00:15 [LM/SLA SEP ARM RST 4LTA 073
LM/SLA SEP FIRE RST 63A 133 =
+X TRANS OFF — 201 +X JD'S 0 L
00:16 |DPS HE PREPRESS FIRE 4 64 030
00:17 |DPS HE PREPRESS OFF 4 654 031
00:20 (+X TRANS ON — 200 +X JD'S 1
| 00:21 [PQGS 1 ARM = 344,
PQGS 2 ON ol 324
00:22 |PQGS 1 ON — 364 5
PQGS 2 ARM —-— 304 SEC
| ]
M00:23 |DPS ARM NO PRESS/SEP 00B 226 GH1348X | DPS ARM 1
b 16 SEC TO ENG START =
00:25 [+X TRANS OFF -— 20} +X JD'S 0
00:31 |+X TRANS ON — 200 +X JD'S 1
MAN THROTTLE - 10% ON -— 126 GHL311V | MAN THRUST 10% '
00:39 |ENG START 3,5 LB 326 GH1286X | FIRE O/R p SlESC [
00:40 |ENG START RESET 158 327 I “‘"M
26
SE.C

LM-1 DATA BOOK R-A




A. PRA DETAILS (Cont'd) Page 2 of 2

III. MRS (INCL SEP)(CONT'D)

CONTINGENCY AVAILABLE | LMP ™ VERIFICATION BURNS
oM
TIME EUNGTION B/U RTC'S NOTES | RTC'S No. ||MEAS ID TITLE cug - |LBSS DES | APS
00:44 |+X TRANS OFF _— 201 , X JD'S 0 e 70 P
- SEc
)él:os VN THROTILE - 100% o8 | Gt T T | = 346 || GHa31av | Mai THRUST 100 ( ,i
01:12 |ENG STOP O/R C" (| 12 2 108 26 3K1286X | FIRE O/R () 71SEC
o :
0l:14 |ENG STOP RESET 118 27
MAN THROTTLE - 100% OFF] -—- 347 || 6H1311V | MAN THRUST 10%
MAN THROTTLE - 30% ON e 127 || GH1311V | MAN TERUST 306
| o117 |DPS NO DPS 1 BURN 018 227 || GE1348x | DPS ARM o
——— > SEC T() ENG START
01:35 | DPS ARM 008 226 || GH1348X | DPS ARM %
01:36 | +X TRANS ON 724 ENG STOP DISABLE | 5 e 200 +X JD'S 1
14B ENG START
MAN THROTTLE - 10% ON 15B ENG RESET -— 126 GH1311V { MAN THRUST 10
Ol:44 | ENG START 1B 326 || GHl286X | FIRE O/R 1 SIE:::
0l:45 | ENG RESET 158 327 12%
01:49 | +X TRANS OFF | NO DPS 2 BURN s 201 +X JD'S o 52 c
23 SEC TO ABT STG 2
(A" 02:10 | MAN THROTTLE - 100% ON — 346 GH1311V [ MAN THRUST 100%
02:11 | ABORT SIG ARM 704 046 || GPL50LP| APS FU PRESS 184 P (1
~ - GP1503P | APS OX PRESS 184 P séc ]
(| 02112 |ABORT STG FIRE 40A 026 || GH1283X | ABORT STGD 1, _f_
DPS RESET 01B 227 || GH1348x | DPS ARM 0 o
t —1 APS ARM —_ 206 GH1230X | APS ARM 1 SEC
s}
T 03:12 |ENG STOP O/R 108 266 GH1286X | FIRE O/R 0
¥ 4
03:13 |MAN THROTTLE - 100% OFF Z/; 7 o — 347 || GH1311V | MAN THRUST 10%
MAN THROTTLE - 30% ON G R = 127 || GH1311V | MAN THRUST 30%
PGS 1 OFF -— 365,
PQGS 2 RESET — 305
PQAS 1 RESET -— 345
PQGS 2 OFF — 325 | 7
AT E B i
03:14 |ABORT SIG FIRE RESET NO ABT STG o 41A 027 5 O o
ENG STOP RESET & SEC TO ENG START \ 118 %7 ; 7
~_ | ABORT sTG RESET N 7L %7 = /¢ 6, < Al
703439 | +X TRANS ON = 200 +X JD'S 1 T
=2
03:52 | ENG START 1B 1B 326 || GH1286X | FIRE 0, it 6 :a—
1 -~ S
03:53 | ENG START RESET 158 158 327 g 7 53;?//“‘-'[35(; 4 ./}/'5/
03:57 | +X TRANS OFF =t 201 ~"3X Jp'S  ———atT | —L
04:01 | ASC FEED ARM o 176
04:02 |ASC FEED A OPEN 50A RCS MAIN A OPEN | 6 st 07 || GR9611U | A A/FEED 1
RCS MAIN A CLSD 44k 254 || GR9609U | A MAIN CL 1
04:03 |ASC FEED A OPEN RESET A2 075
RCS A CLSD RESET 45A 255
04:12 [ASC FEED B OPEN 60A RCS MAIN B OPEN | 6 = 076 GR9612U | B A/FEED il
RCS MAIK 3 CLSD 54A 256 3R9610U | & MAIN CL 1
04113 |ASC FEED B OPEN RESET = 077
RCS MAIN B CLSD RESET 554 257
04:22 | X FEED OPEN e 37 H9613U | X FEED OP )
04:23 |X FEED OPEN RESET = 375
05:11 | X FEED CLSD e 376 || GR9613U | X FEED oP 0 T0
05:12 | X FEED CLSD RESET 504 — 377 LEDTEEI-M
RCS MAIN A OPEN 504 27, || GR96O9U | A MAIN CL 0 ’
ASC FEED A CLSD —_— 14 GR9611U | A A/FEED 0
05:13 |RCS A OPEN RESET 514 275
ASC FEED A CLSD RESET e 115
05:22 | RCS MAIN B OPEN €04 60A 276 || cro610U | B MAIN CL 0
ASC FEED B CLSD -— 116 GR9612U | B A/FEED 0
05:23 |RCS B OPEN RESET 614 277
ASC FEED B CLSD RESET = 17
‘ 05:24 |ASC FEED RESET — 177
05:25 | S-BND RNG ON = 42 1
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A. PRA DETAILS (Cont'd)

TV  SUBORITAL ORBIT SEQUENCE

(111100) (17:04:00)

NOTES FOR PRA SEQUENCE IV

1. IF TIME PERMITS SEND PRIOR TO PRA START:
(A) BAT 5 B/U CDR
(B) MASTER ARM ON

2. THESE FUNCTIONS ARE NOT APPLICABLE TO THE

LM-1 VEHICLE
CONTINGENCY AVAILABLE | Lvp ™ VERIFICATION SUihS
TIME FUNCTION CMD
B/U RIC'S NOTES | RIC'S No. || MEAS 1D TITLE CUE/|.R05 DESEIN TS
00:00 [MASTER ARM ON E 643 00, || GYOL11X | ED ARM A ON 0
GYO112X | ED ARM B ON 0
KOS MAIN A OPEN 504 27 || GR960SU | A MAIN CL 0
KCS MAIN B OPEN 604 276 || GRo610U | B MAIN CL 0
00:01 |[PRI S-BND ENABLE 314 212 || 610994V | RCvR SIG -4V
00:02 |HCS PRESS FIRE 708 006 || GRe201P | 4 FU P 179 P
GR2202P | B FU P 179 P
GR3201P | A OX P 179 P
GR3202P | 2 OX P 179 B
DPS HE PREFRsSS FIRE 2 644 030
00:03 Fhiss ReSET 2 718 007
IE PREPRESS OFF 654 031
00:04 | +X TRANS ON < 200 || aHuigv | Jp 4D our i e
GH1423V [ JD 3D ouT 1
GH1427V | JD 2D our 1
GH1431V | JD 1D OUT 1
00:05 | MAN THROTTLE - 10% ON = 126 || GHi312v| MaN THRUST 102
00:06 | LM/SLA SEP ARM 4L6A 072
LM/SLA SEP FIRE 624 132 || Gla222x| LM/sLa SEP 0
K145-90¢ LM/S SEP A L
K146-90Q LM/S SEP B 2
RCS MAIN A OPEN RESET 514 275
RCS MAIN B OPEN RESET 614 277
00:07 |DPS ARM 00B 226 || cH1348x | DPs ARM 1
00:16 |ENG START 1B 326 || GH1286x | FIRE O/R 1
10%)
00:17 |ENG START RESET 158 327 8%
1:24)[Et 2%
I > 5 e i EYANSET
00:42 |MAN THROTTLE - 100% ON = 346 || GH1311V | MAN THRUST 100% 0%
7SEC
00:49 |ENG STOP O/R 108 246 || GH1286X | FIRE O/R 0
00:50 |ENG STOP RESET 118 247
MAN THROTTLE - 100% OFF — 347 || GH1311v | MAN THRUST 108
00:54 |ENG START uB 326 || GH1286X | FIRE O/R 1
107
00:55 |ENG START RESET 158 327 fa)
00:59 |MAN THROTTLE - 100% ON e 346 || GH1311v | MAN THRUST 100% 4*710
SEC
01:03 |ABORT STG ARM 70A 046 || GP1501P | APS FU P 184 P (100%)
GP1503P | APS OX P 184 P 5 SEC
01:04 | ABORT SIG FIRE 40A 026 || cmi283x| aBORT stGD 1
DPS RESET 018 227 || GH1348X| DPS ARM 0 f
APS ARM - 206 GH1230X | APS ARM I &
01:14 | ENG STOP O/R 108 246 || cH1286x| FIRE O/R 0 el
01:16 | ENG STOP RESET 118 27
01:17 | ENG STARY 148 326 || au128ex| FIRE O/R 1 =s
01:18 | ENG START RESET 158 327 St
01:22 | ENG STOP O/R 108 108 246 || H1286x | FIRE O/R 0 =i
01:23 | ENG STOP RESET 118 247
01:24 | +X TRANS OFF —— 201 +X JD'S 0 =
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A. PRA DETAILS (Cont'd)

YV~ NO DPS/FITH -APS DEPLETION

(111011) (16:46:56)

NOTES FOR PRA SEQUENCE V

NEY oy

1. IF TIME PERMITS PRIOR TO PRA START SEND: )
X -

(A) BAT 5 B/U CDR @ (E(vé’""/ :

2., IF EITHER ASC FEED VALVE A OR B FAILS TO

OPEN, SEND AS APPROPRIATE: P "JCL L G2a— C- / 3 B ,f] 6’%’«_{_1 o

(4) HCS MAIN A OPEN @\
(B) RCS MAIN B OPEN @

CONTINGENCY AVAILABLE | LMP T VERIFICATION BURNS
e EUNGTION B/U RIC'S NOTES | RTC'S 50, || weas 10 TITLE CUESM( RO DRSS
00:00 | MASTER ARM ON 648 004 || GYOL11X| ED ARM A ON )
GYO112X| ED ARM i ON 0
PRI 5-BND ENABLE 314 212 || GTO994V| RCVR SIG -4t
00:01 | DPS RESET 018 227 || GH1348x| DPs ARM 0
00:02 | +X TRANS ON = 200 || GHL419V| JD 4D OUT

GH1423V| JD 3D OUT
GH1427| JD 2D OUT
GHL431V|] JD 1D OUT

00:07 | ABORT STG ARM 70A 046 GP1501P| APS FU P
GP1503P| APS OX P

[N
—
~

00:14 | ABORT STG FIRE 40A 026 GH1283X ABORT SIGD
APS ARM <o 206 GH1230X APS ARM
ENG START 1B UB 326 GH1286X FIRE O/R
00:16 | ENG START RESET 158 158 327 60
00:19 | +X TRANS OFF 200 +X ID'S 0 SEC
R Y NO ABT STG
01:13 [ +X TRANS ON 54 SEC TO +X TRANS — 200 +X JD'S g
01:14 | ENG STOP O/R 108 %6 GH1286] FIRE O/R 0
01:15 |[ABORT STG FIRE RESET 414 027
ENG STOP RESET 11B 247 16
ABORT STG RESET 7LA 047 SEC
01:24 |ENG START 1B 138 326 GH1286X | FIRE O/R 1 —_—
01:25 [ENG START RESET 15B 158 327
01:29 |+X TRANS OFF e 201 +X JD'S
01:33 |ASC FEED ARM - 17%
01334 |ASC FEED A OPEN 50A RCS MAIN A OPEN 2 - 07 GR9611U | A A/FEED 1
RCS MAIN A CLSD LA 254 GR9609U | A MAIN CL 1
01:35 |ASC FEED A OPEN RESET T, 075
RCS MAIN A CLSD RESET 454 255
Ol:44 |ASC FEED B OPEN 60A RCS MAIN B OPEN 2 2en 076 GR9612U | B A/FEED 1
RCS MAIN B CLSD 544 256 GR9610U | B MAIN CL 1
01:45 |ASC FEED B OPEN RESET o o77
RCS MAIN B CLSD RESET 55A 257
01:54 |X FEED OPEN ! -— 3% GR9613U | X FEED OP 2 10
DEP-
01:55 |X FEED OPEN RESET -— 375 LETION
02:43 | X FEED CLSD -— 376 GR9613U| X FEED OP 0
" 02:44 | X FEED CLSD RESET 508 = 3T
RCS MAIN A OPEN 504 27, GR9609U| A MAIN CL 0
ASC FEED A CLSD — 14 GR9611U| A A/FEED 0
02:45 | RCS A OPEN RESET 514 275
ASC FEED A CLSD RESET A 115
02:54 | RCS MAIN B OPEN 604 60A 276 GR96100 B MAIN CL 0
ASC FEED B CLSD —— 116 GR9612U B A/FEED 0
02:55| RCS MAIN B OPEN RESET 61A 277
ASC FEED B CLSD RESET -~ 117
02:56| ASC FEED RESET ol 177
02:57| S-BND RNG ON — 042 4
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A. PRA DETAILS (Cont'd)

VIL RCS ISOLATION ROUTINE (3)

(111001) (16:12:48)

NOT£S FOR SHQUENCE VII

“ 5 . TO CLOSE RCS SYSTEM B QUAD ISOLATION
1. TO OPEN RCS SYSTEM A AND B QUAD ISOLATION | 2. TO CLOSE RCS SYSTRM A QUAD ISOLATION VALVES |3 0
VALVES WHILE IN PGNS CONTROL SEND: WHILE IN PGNS CONTROL SEND: VALVES WHILE IN PGNS CONTROL SEND:
(A) GUID SEL AGS (4) PRA START (I) (A) PRA START (1)
(B) PRA START (B) AT PRA START +30 SEC SEND: (B) AT PRA START +1 MIN 30 SEC SEND:
(C) AT PRA START +30 SEC OR QUAD 4B OPEN (1) ouID SEL AGS<40B (1) GUID SEL AGS
SEND:
(C) PRA START (2) (C) PRA START (2)
1) GUID SEL AGS 0@
o (D) AT SECOND PRA START +60 SEC OR QUAD 4A (D) AT SECOND PRA START +60 SEC OR QUAD
(2) GUID SEL PGNS CLOSED SEND: 4B CLOSED, SEND:
(1) GUID SEL 4GS @ (1) GUID SEL AGS
(2) GUID SEL PGNS @ (2) GuUID SEL mus@
CONTINGENCY AVAILABLE | LMP ™™ VERIFICATION BURNS
- cMD
st FUNGLION B/U RIC'S orEs | RrC's NO. ||MeAs 1D TITLE pripaa|LACS | EDEST 208
00:00( RCS 1A OPEN 1 = 01, || GR9667U 1A IS0 CLSD 0
RCS 1B OPEN — 034 || GR9668U 1B ISO CLSD 0
00:02| RCS 1A OPEN RST 015
RCS 1B OPEN RST 035
RCS 24 OPEN 230 || GR9665U 2A 130 CLSD 0
ROS 2B OPEN e 210 || GR9666U 2B IS0 CLSD 0
00:04| RCS 24 OPEN RST 231
RCS 2B OPEN RST 211
RCS 3A OPEN 016 || 3R9663U 3A IS0 CLSD 0
RCS 3B OPEN — 036 || GR9664U 3B IS0 CL3D 0
00:06| RCS 3A OPEN RST 017
RCS 3B OPEN RST 037
KCS 4A OPEN 330 || GR966LU 4A IS0 SLSD 0
RCS 4B OPEN Yei ) 270 || GRoe62U 4B IS0 CL3D 0
00:08| RCS 4A OPEN RST — 331
RCS 4B OPEN RST e n
00:30 2.2
01:08| RCS 1A CLSD =P 134 || croseT 14 ISO CLSD 1
01:10( FKCS 1A CLSD RST L 135
5 24 CLSD —— 250 || 3R96651 2A ISO CLSD 1
01:12 | RCS 24 CLSD RST —_ 251
RCS 3A CLSD — 136 || GR9663U 34 IS0 CLSD 2
01:14 | RCS 3A CLSD RST — 137
RCS 4A CLSD — 350 || GR966LU 4A IS0 CLSD 1
01:16 | RCS 4A CLSD RST — 351
01:30 2.3
02:16| RCS 1B CLSD -— 154 || GR9668U 1B ISO CLSD 2
02:18| RCS 1B CLSD RST o 155
RCS 2B CLSD -— 170 || GR9666U 2B IS0 CLSD 1
02:20| RCS 2B CLSD RST — 1m
RCS 3B CLSD _— 156 || GR966LU 3B IS0 CLSD z
02:22| RCS 3B CLSD RST — 157
RCS 4B CLSD — 310 || GR9662U 4B ISO CLSD : 2
L]
02:24| RCS 4B CLSD RST — 311
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A. PRA DETAILS (Concluded)
XV 60 SEC. APS

(110001) (13:56:16)

NOTES FOR SEQUENCE XV

1. IF TIME PERMITS PRIOR TO PRA START SEND:

(A) BAT 5 B/U CDR:

FUNCTION NORMALLY. ENG STOP O/R
INHIBIT THE DPS IGNITION.

3. IF RIC DPS ARM <QQB> EXISTS PRIOR TO SEQUENCE
START, THE DPS WILL IGNITE; THE APS ENG WILL
NOT IGNITE. DPS RESET WILL ALLOW THE
SEQUENCE TO FUNCTION NO! X.

CONTINGENCY AVAILABLE | LMP ™ VERIFICATION LR
cMD %
et LA B/U RTC'S NOTES | RIC'S 0. ||MEas 1D TITLE g | kRS | EDES FAFS
00:00| +X TRANS ON L 200 || crisaov JD 4D OUT R E—
GH1423V JD 3D OUT 1 3
GHLL2T JD 2D OUT 1
GHL43LV D 10 OUT 1
00:01| PRI S-BND ENABLE 314 212 || Grogsy RGVR SIG I
00:07( ENG START 2 14B 326 || GH1286X FIRE O/R 1
: (10%)
00:08| ENG START RST 158 327 4
s - 7 1:13 |sgc
00:11| MAY THROTTLE - 100% O} = 346 || cr1312v MAN THRUST 100 !
MASTER ARM ON 648 004 || Gyor11x ED ARM A ON 0 REC
GY0112X ED ARM B OK ) (1007,
2
00:12| AZORT STG ARM 708 046 || er1s01P APS FU P 18 H SEC
GP1503P APS OX P 184 H
00:13| ABORT STG FIRE = 404 026 || Gr1238x ABORT STGD 1 ~—
DPS RESET , 018 227 || cu13zex DPS ARM 0 o
APS ARM 2 g 206 || GH1230% APS ARM 1 <
01:13| ENG STOP O/R 108 246 || cr1286x FIRE O/R 0 Y R
+X TRANS OFF =2 200 X JID'S Gt Sl
01:14] APS RESET - 207 || cHi230x APS ARM )
ENG STOP RESET 115 247
01:15| ABORT STG FIRE RESET AT 027
ABORT STG RESET 7IA 047
01:16 | MASTER ARM OFF -— 005 || GYO111X ED ARM A ON 1
GYO0112X ED ARM B ON 1
MAN THROTTLE - 100% OFF — 347 || cr131v MAN THRUST 30%
01:17| S-BND RNG ON 2 042
(110000) (13:39:12)
CONTINGENGY AVAILABLE | LMP M VERTFICATION R
cMD
Ak FUNCEION B/U RTC'S otks | krers N0, || Meas 1D TITLE ouEs | B R AR
00:00 | +X TRANS ON = 200 ||aH1419v JD 4D oUT S
GH1423V JD 3D OUT 1
GHLL2TV D 2D OUT b
GHL431V JD 1D OUT 1
ASC FEED ARM 5 176
00:01 | X FEED CLSD — 376 ||GRo613U X FEED OP 0
RCS MAIN A OPEN 508 508 27  ||Gr9609U A MAIN CL 0
ASC FEED A CLSD o 14 ||Gr9611U A A/FEED 0 10
RCS MAIN B OPEN 604 604 27  ||Gr9610U B MAIN CL 0 SEC
ASC FEED B CLSD e 116 ||GR9612U 8 A/FEED 0
00:02 | X FEED CLSD RESET oo 377
RCS MAIN A OPEN RESET 514 275
ASC FEED A CLSD RESET Be 115
00:03 | RCS MAIN B OPEN RESET 614 277
ASC FEED B CLSD RESET b 17
00:04 | ASC FEED RESET o 177
00:10| +X TRANS OFF == 201 +X JD'S o =t
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M. NETWORK INFORMATION

|. HIGH-SPEED DATA FORMATS
A. HSD FORMATS vs TM NOT ON FORMAT*

HSD
FORMATS KA | 1 I 2 I 3 | 4 l 5 | 6 l 7 l 8 | 9 I 10
DOWNLINK
L 51.2
(KBPS)
QUTPUT ]
(gggg) 40.8 2ok 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4
OUTEUT IM M IM LM(PAM | LM (PAM | LM (PAM | LM (PaM
CONTEXT LK M M M (EECOM | (PGNS (CES [GATE 1 | GATE 2 | GATE 3 | GATE 4
CONTING )| CONTING JCONTING) | FAIL) FAIL) FAIL) FAIL)
PERIOD PRELAUN| LAUN. INSERT
OF MISSION || TO MISS| TO TO_END LM MANEUVER AND UPDATE TO MISSION TERMINATION
USED TERM | INSERT. [OF IU MON.
0205 GCO071 GF3582
GH1240 | GH1204 | GH1240 GPO908 |GP0O908 |GPO908 |GCO201 | GC
GH1247 | GH1217 |GH1249 GP1408 |GP1408 |[GP1408 [GCO202 | GCO206 | GCOLS5 | GF3583
. GH1248 | GH1240 GC0203 GCO301 | GF4511
GHL249 | GH1247 | GPO908 6Q3603 |GQ3603 GC0204 | GG120L | GC1204 s
NOT GH1313 | GH1248 | GP1408 GQ360, [GQ3604 |GQ3603 |aco302 | GG1331 s |
o GH1314 | GH1249 |GP2010 GQ4103 [GQ4103 [GQ4103 661515 33597 Gszgig
GH1896 | GH1313 GQ4104 |GQ4104 |GQ4104 |[GF3592 | GG1523 g;‘”‘? % s
FORMAT * GH1204 | GH1314 |GQ3603 GQ4L55 |GQ4LS5 GO/(;455 662279 999
GH1217 | GH1418 |GQ3604 GQ6510 |GQ6510 |GQ6510  [GG1513
THRU |GQ4103 GQ6806 |CQ6806 |GQE806 [aG1523 | GHIR04 | GG1513 | GH1204
GH1433 |GQ4104 GG021 | GHIRL7 | GG1523 gg?ﬂ
GH1896 |GQ4455 053U |053U 6G2143 e 3
6Q6510 Ay || e
GW5151 |GQ6806 GG6020 GR2122 GG2113 GQ3018
GW?lgB GGR140 GQR6806
053U GH1204 GT0619 GG2170
oHLo15 | GT0992 | GG2172 | GR6OOL
GH1240 GGR301 GR6002
= GR6003
GH1204 GR6004
s GH1217
GTO201 QRG2S
GT0202 =
70993 G

*GGOOO1X: SEE (4) PGNS, PAGE 1 THROUGH 4 OF 6
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B. HSD FORMATS: TM vs FORMATS

(1). EPS/PYRO

MSFN OUTPUT FORMATS

VEH
MEAS M - HIGH-SPEED DATA FORMATS REQD
Noger | OPERATIONAL DESCRIPTION | 1y @ o s % N ) i COMMENTS
H/L g s/s|s/sls/s|s/gfs/s|s/qs/s RTCC

LM ANALOGS FR/WD
6C0071V |AC BUS VOLT I W ) (B3 L B IS R (B ] | [ 2| x  |o022/069
GCO155F |AC BUS FREQ I (R ) (R (e (e (B R (5 (R (7 2| x |o41/069
GC0201V | BAT 1 VOLT H 1§ a2 o2y a2 1 228 s2) ] -2 2 X 019/101
6C0202V |BAT 2 VOLT B fis ] c2] o2] o2] 1d 2] 2] <] .2 2| x  |o11/101
6C0203V | BAT 3 VOLT o | 2] 2] 2] 1.2 2] -] .2 2| x fo2171m1
GC0204V | BAT 4 VOLT S| T R (B2 0l e [ ) 83 | ] 2| x fo1s/101
6C0205V | BAT 5 VOLT o] 2] 2] 2] 1) 2] .2 .q- .2 x |oo3/037
GC0206V | BAT 6 VOLT Ho| 1| 2] 2] 2] 1] .2] 2| .4- 2| x |o10/037
6C0301V | COR BUS VOLT Ho| 1 ].s e P T B x | 033/069
6C0302V |SE BUS VOLT Ho1 1| .s U [ x |033/101
GC1201C | BAT 1 CUR H 1]1.1.5 1 1.1 1% - X 024/101
GC1201C | BAT 1 CUR H = = == =t - X 028/069
6C1202C | BAT 2 CUR H i Lo oo p x | 032/069
6C1202C | BAT 2 CUR H - -1-1-1-1-1- x fous/101
GC1203C | BAT 3 CUR H il Lol pe e frpe x | 0177069
6C1203C |BAT 3 CUR H - -1-1-1-1-1- x |o025/101
GC1204C |BAT 4 CUR H P ] [ s ] IS 1 x | 018/069
GC1205C | BAT 5 CUR H 1. oS! | TR TR | 2 x |o18/101
GC1205C | BAT 5 CUR H = = S o |15 B X 027/069
GC1206C |BAT 6 CUR H ); o 15 8 L T x | 020/069
GC1206C | BAT 6 CUR H = = == = == X 023/101

M BILEVELS
GC4361X |BAT 1 HI TAP H sy 20 20 20 2 s 2l T2 2] 2 X 035/098
GC4362X |BAT 1 LOW TAP ol fe] 2] 2| 2| 1] 2] .2] .4 .2|.2}.2] x [o35/098
GCU363X |BAT 2 HI TAP nof ]2 2] 2| 1| 2| 2] .4 .2] .2).2| x |o35/098
GC4364X |BAT 2 LOW TAP H I Ra]-2] .2] -2] 1.]:2] 2] :.2§ .2 -2 X 035/098
GCY365X |BAT 3 HI TAP o1 fi] 2] .2] .2f 1] 2| .2| .94 .2] .29 .2| x [o35/098
GCU366X BAT 3 LOW TAP o1 o] 2| 2] -2] 1] .2] 2] .9 .2] .2|.2| x ]o35/098
GCu367X |BAT 4 HI TAP o1 fi] 2] 2] .2f 1) 2| .2| .4.2].29/.2| x [o35/098
GC4368X [BAT 4 LOW TAP o1 [ ] .2] 2] 2| 1] .2 .2| .94.2].2/.2] x [o35/098
GC4369X [BAT 5 B/U CDR ol || 2| 2] .2) 1) 2] 2] .9 .2] .2} .2| x |o039/098
GCU370X |BAT 6 NORM CDR ol ] 2] 2] 2] 1) 2] 2] .4 .2] .2].2| x |o039/098
GCU371X |BAT 5 NORM SE o fu] 2| 2] 2| 1] .2 .2| .4.2| .2 .2 x [039/098
GC4372X |BAT 6 B/U SE Ho[1 | .2].2| 2] 1].2| .2] .4 .2] .2{.2|] x |039/098
GC9961U [BAT 1 MAL o1 || 2] -2 2] 1] .2| 2] .4 .2] .2[.2|] x ]o3u/100
6C9962U | BAT 2 MAL Ho| 1 || .2] 2] 2| 1 .2] .2| .4.2| .29 .2 x [o3u/100
6C9963U [BAT 3 MAL Ho| 1] .2] 2] 2| 1 .2] .2) .4 .2| .29 .2 x [o34/100
GC9964U | BAT 4 MAL Ho| 1] 2] 2] 2| 1 .2] .2] .4 .2 .2 .2 x [o34/100
GC9965U [BAT 5 MAL o || 2| 2] 2| 1] .2| 2] .4 .2] .2].2| x ]o3u4/100
GC9966U | BAT 6 MAL Wb bzl 2)e2) 12 2] -2 -2 h2-2f x {o3uzioo
GYOL11X [ED ARM A ON ol fio o o e f oo | x fois/sogs
GY0112X [ED ARM B ON ool e nfas | x o Joiusogs
GY0121X |STG RLY A FIRE H LAY Bl o | NS Tes (MU I (8 Tl o U B s (B B8 ) B 1D 6 X 0147098
GY0122X |STG RLY B FIRE H 0| Bl | S 5m | 198 Sk | U [0 &1 | ] e 1t 6 € 16 & |0 5 |2 65 X 014/098

MSC FORM 806A (OCT 66) (OT)
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B. HSD FORMATS: TM vs FORMATS (Cont'd)
‘ (2). COMM/INST and (3) ECS

VEH MSFN OUTPUT FORMATS
MEAS ™ | venl — HIGH-SPEED DATA FORMATS REOD
NUMBER OPERATIONAL DESCRIPTION Link] ™™ | 2 . ; T ol s S =1 5Tt e COMMENTS
H/L | /S| 2 |s/s|s/s]s/sks/sls/ds/s]s/9s/s)s/sks/s] RTCC

FR/WD

GL0302 LBR H 1. # X T USED IN AS~-20H

GLO501W |MET H 10 F 1o [ 1a]de] 10 |20 240, | 2o, X 001/033 1 S/
001/034 PER
001/035 FR/WO
001/036
32 BIT WORD

GLO4O1V |CAL 85 PCT H 101 A )b sl dfatfel] oMl 11] X 003/099

GLO401V |CAL 85 PCT H = 1= 1=-1-1-1-1-1"-1- 1]- X 005/065

GLO402V |CAL 15 PCT H 101 1 1] .1 | o U (B | 6 T e R X 004/099

GLO4O2V |CAL 15 PCT H - 1-1-1-1-1-1-1-1- .1]- X 003/100

GL4OS4X |C AND W PWR FAIL H 1 . §le 11ty ) & (DA S (R U i |85 X 009/098

GL4069X |MASTER ALARM ON H 1 R jisds ) 12 Pl L L. X 009/098

GL4221X |DFI CAL ON H G| VIR VR (6 T T (6 50 (U1 | 15 UR) RS 1T X 044/100

GL4222X |LM/SLA SEP H L S B G £ L 18 0 G B S 9 G B ] B ) 8 X 044/100

GT0201E |S-BND PWR AMP PO H 1R, J-21:2 12012 2] = [-2:f=2)2 ) % 048/101

GT0202E |S-BND RFLT PWR H T s 2] 2] 2] Vo] 2 2] = 1.2} .2].2 X 041/101

GT0619v |UHF SIG STR H T 1. Jlo )l fl.] 180 ) 2ad L= U5 ke X 001/037

GT0992B |S-BND ST PH ERR H 10 1= 1«2 <2 [:201:0 2] -2] 2]~ o2ilo2 X 001/066

GT0993E |S-BND XMTR PO H T He 102 ]w2] 2] 14-2).2] = |2 }:21.2] X 050/101

GT0994V |S-BND RCWVR SIG H 10R. |.2].2].2]1.0.2]0 -2} - q4-21~ }:2 | X 001/067

GTO441X |DCA STATUS H 50 | ) (A S| 1 SR R (B % L (R O b D 1B U o X 001/097

GTOL41X |DCA STATUS H 50 RO |- = = ‘00‘— - ol - I1- X BEGIN AT 001/

. 097 FOR 40
FRAMES AT 1
S/S 8~BIT WORD
M LOGS FR/WO

GF2021P |PRI GLY PUMP AP H 1 P . il Y. il et . J= f. | X 016/069

GF2021P PRI GLY PUMP AP H - |- |- -1-1-1-1- 1.|- X 026/101

GF3571P |CABIN PRESS. H T . 5]l <1 « J1a] =11 1.]1: X 022/101

GF3571P |CABIN PRESS. H o - - -1-1- - 1.]- - |- X 026/069

GF3582P |ASC 1 Oy PRESS. H 1 Ji. 21.21.2]1:]1:21.2}) .2}.2 2|- X 049/101

GF3583P |ASC 2 02 PRESS. H 1 f. j.2].2 2|1.).2].2) .2}.2].2|- X 041/037

GF3591P |U/H RLF PRESS. H I Rafe2le2)l Lol a2 | <2 2.2 |- 2 X 050/069

GF3592P |F/H RLF PRESS. H 1 21211 L2 .2]=1-2 21.2 | X 047/101

GF4101P |PRI H,O REG AP H 11 2 B2 | -2 LI 2Zi 52 ) e 2] = 21.2 ] X 037/037

GF4101P |PRI H,0O REG AP H = = - - =]~ = -1.2]- |- X 044/005

GF4511T PRI W/B HZO TEMP H 15 o N TS O I 3 (B U8 W6 ) O [ [ | (s B O | (3 050/005

GF4582Q |ASC 1 H20 QTY H 1 . {.2 2 21102 2] 2] = «21+2 | X 006/037

GF4582Q |ASC 1 HZO QrY H = - - -1-1- - -1.2]1- |- X 015/005

GF4583Q |ASC 2 H20 QrY H 1 s2f.2].2)1]2] .2} 2]~ 2.2 ) X 007/037

GF4583Q [ASC 2 H;0 QTY H - - |- |-1-1-1-1-1-2]-|- | x |]o1ss005

GF9997U |GLY P! PRESS. H L 1] 21.2].211.1.2] .21 .2].2]- }.2] X 003/069

GF9998U |GLY TEMP. H 1 2 21.211.0.2].2] -2}~ |-2] X% 030/069

LM _BILEVELS
GF2041X |GLY LVL LOW H T N, [-21.2F.211,].2] .2} 2] .21 -.2}-2 ) X 004/098
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B. HSD FORMATS: TM vs FORMATS (Cont'd)

(4). PGNS Page 1 of 6
VEH MSFN OUTPUT FORMATS
VEAS ™ | venl = HIGH-SPEED DATA FORMATS —
NUMBER OPERATIONAL DESCRIPTION Linkd ™™ g i 2 = w5 5 =1 o110 Bs COMMENTS
H/L | S/S) 2 fs/sls/sls/sks/slsyds/sls/ds/ss/s/s| rRTce
GG0001X |FIRST REGISTER

1 DOWNLIST 1.D. -1-1-1-1-1-t1-1-1-1-1-

2 LAST CALC STATE VEC X POS| MsB 10 sil2 1] oA 2] 2] o4 a2l 2] <2

3 LAST CALC STATE VEC Y POS| MSB 1| st 2] 1] .4 .2] 2] .4 .9] .9 .2

4 LAST CALC STATE VEC Z POS| MSB e D ) (B 1| ) [ ] e

5 LAST CALC STATE VEC X VEU MsB | NG| | I o [ B [ B B B

6 LAST CALC STATE VEC Y VEL| MsB oo ) B ST (B () I (e | e N

7 LAST CALC STATE VEC Z VEL| MsB sl 2l a2l a2 2] .2

8 STATE VECTOR TIME MSB ou| ] e [0 1 (2] e (R ) (R B

9 GARBAGE IO B e [ | S T ] el 2

10 |DESIRED cDU Y 1.] .5 .5 .5] .4 .5} .5| .q-.5]-.5|.5

11 |DELV X MsB -|-1-1.5] .4.5].5] .4.5].5.5

12 |DELV Y MsB - |-1-1.51 .4.5] .5 .94 .5} .5].5

13 |DELV Z MsB = 1= |'= |55l .d 5] s] <q =5 5] 5

14 |ouTPUT TO LMP 1.|.s| .s|.5] .4 .5].5] .o4.5].5}.5

15 |outPut TO LMP 1.|.5| .5 .5| .94 .51 .5 .q4.5].5].5

16 |ouTPuT TO LMP 1.].5| .5 .5] .9 .5] .5 -q.5]-5|.5

17 |outruT TO LMP 1.|.5) .5|.5] .94 .5] .5 .o4.5].5.5

18 |sPare S D R L e (B (IR R e |

19 | SPARE SN e e ) S [ [ e

20 |uPvERB 1. | .5} .5|.5] .94 .5] .5 .-o4.5]-5}.5

21 | STATE counT S S ) ) ) (] (R (R () P |

22 | STATE BUFFER +0 1. |- |5 s5] o 5] <5 -q 5] -5].5

23 | STATE BUFFER +2 1.]-1.s5|.5].4.5] .5 .q4.5].5|.5

24 | STATE BUFFER +4 1.-1] .5} .50 .94.5].5 -94-5]-.5.5

25 |STATE BUFFER +6 .- .5].5].94.5].5| .4.5].5.5

26 | STATE BUFFER +8D 1.1- 1.5 .5].4.5].5] .4.5]-5}.5

27 | STATE BUFFER +10D .- .5).5] .4.5].5| .4.5].5].5

28 |STATE BUFFER +12D 1: [= | 5] osif os)isi] <5 ~sb=5 1 -5}s

29 |1 MODE 30 1..5].5].5].5].5].5] -5].5].5].5

30  |TIME OF EVENT MsB* 1. .5 .5].5].5].5].5] -5].5].5].5 XTIME OF GRR,
31 |GUIDANCE THRUST CMD MSB BN R ) 5| ] [ ) (R [ 1 [ ENGINE ON, OR
32 |MOMENT OFFSET (Q) EE= &l alle =] L8 58 5 55 ENGINE OFF
33 |PREDICTED ENGINE ON TIME B B R st ] [ () (20 G0 (R [0

34 |REDO COUNTER 1.{- |.s].5] .5|.5].5] .5} .5].5].5

35  |GARBAGE s T = e s e =l

36 |ACTUAL COU Y 1.|.5].5].5] .5].5].5] -5.5].5].5

37  |DERIVED RATE (P) 1.|.5].5].5].5].5].5] .5|.5].5].5

38 |GARBAGE B R | 0 ) B e | s = |

39 |FLAGWORD 0 2. l= i esif sl shas 5] -sli-5] =55

40  |FLAGWORD 2 1. |- 1.5].5).5.5].5] .5 .5].5].5

41 |CHANNEL 11 1.].5].5].5].5.5].5] -5 .5]-.5].5

42 |CHANNEL 13 1. |- |.5].5).5].5].5] .5].5].5].5

43 |CHANNEL 30 1.].5].5].5].5.5].5] .5 .5].5].5

44 |CHANNEL 32 1. | sl .50 .50 .8k.5] 5] sl -5 ] 5.5

45  |DSPTAB +0 1.].5].5].5].50.5].5] .5.5{.5].5

46  |DSPTAB +2 1.|.5].5].5].50.5].5] .5 .5].5{.5

47  |DSPTAB +4 1.].5].5].5].5.5].5] -5.5].5].5

48  |DSPTAB +6 1.|.5].5|.5|.9.5].5] .5 .5].5].5

49  |DSPTAB +8D 1. |.s|.5].5|.9.5].5] -o|.5].5|.5

50 |DSPTAB +10D 1.].5).5].5].9.5].5] .5.5].5].5
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B. HSD FORMATS: TM vs FORMATS (Cont'd)

. (4). PGNS Page 2 of 6

- Ien MSFN OUTPUT FORMATS
MEAS ™ | venl — HIGH-SPEED DATA FORMATS REOD
NFBER OPERATIONAL DESCRIPTION | |+ e T s TaleTeT o0s Lali B$ COMMENTS
H/L [S/S] 3 |s/s|s/sls/sk/sls/ds/s|s/gs/sls/sks /s RTCC
GG0001X |FIRST REGISTER
51 |TIME 2 1.].5] .5] .s| .4 .5} -5} .4 .5] .9 .5
52 | SPARE SN =0 L 2= e S [ E
53 | SPARE -1-1-1-1-1-1-1-1-1-1-
54 | SPARE S e SN ==
55 | SPARE — | BN sl B [ | | B s = | 5
56 | SPARE - l-1-1-1-1-1-1-1-1-1-
57 | SPARE S P ] (R | | R | [
58 | SPARE = === =100 == ==
59 | SPARE ~l=1l=-1=01=1-1-1=1-=1-1-
60 |SPARE -1-1-1-1-1-1-1-1-1-1-
61 SPARE -1-1-1-1-1-1-1-1-1-1-
62 | SPARE -1-1-1-1-1-1-1-1-1-1-
63 | SPARE S =l R == =
64  |OUTPUT TO LMP 1. .5 .5] .s| .4 .5] .5] .4.5].5].5
65 |OUTPUT TO LMP 1.|.s] .s] .s] .4 .5] .5| .4 .5].5].5
66  |OUTPUT TO LMP 1.4.5].5].5| .4 .5] .5] .4 .5].9.5
67 |OUTPUT TO LMP 1.|.5].5].5] .4 .5] .5| .o .5].9.5
68 | SPARE - |- -1-1-1-1-1-1-1-
69 | SPARE - f-1-1-1-1-1-1-1-1-1-
70 |MISSION PHASE REGISTER 4 1. ] .21 .s| .s] .4 .5] .5} -q -5} .9].5
71 |MISSION PHASE REGISTER 2 1. | .2 .5} .s] .4 .5] .5 .4.5].5|.5
72 |MISSION TIME REGISTER 4 1.|.s).5|.5] .9 .5] .5 .94-.5].5.5
73 |MISSION TIME REGISTER 2 1.|.s).5].5] .4.5] .5] .4-.5].5].5
74 | PRESENT MISSION PHASE 1. .2} .5} .5] .4 .5| .5] -4 .5].5].5
75 | TIME TO GO MsB 1.].s)-1.51-4-.5] -5]1 -4.5].5.5
76 | BURN DATA VGX VELOCITY TQ
BE GAINED 1.].s]-1.5].4-5] .51 .4.5].5).5
77 |BURN DATA VGY VELOCITY TO
BE GAINED 1.].s0-1]-.s].9.5]-5] -9.5].5.5
78 |BURN DATA VGZ VELOCITY TO
BE GAINED 1.].s]-1|.5].5.5].5] -9-5].5].5
79  |BURN DATA VDX 1.].5)-1.5].9.5].5] -4.5]-9].5
80 |BURN DATA VDY e | 5l = 5] A5l as] <81 5 .5].5
81 |BURN DATA VDZ 1.].50-1.5].9.5].5] .5 .5].5|.5
82  |BURN DATA RBOX 1.} .s1- .5} -5-.5].5] -5 -5]-.5}.5
83  |BURN DATA RBOY 1.].5]-1-.5].9.5].5] -9.5}-5|.5
84  |BURN DATA RBOZ 1.|.50- 1.5 .9.5] .5} .5.5] :5].5
85 |GARBAGE - - -1-1-1-1-1-1-1-1
86 |ACTUAL CDU Y 1.].5].5).5].9.5].5] -94-.5]-5].5
87 |DERIVED RATE (P) 1.].s).5].5] .9 .5] .5] -9 .5] .5.5
88 ALPHA Q - 1-1-1-1-1- -1-1-1-
89  |FLAGWORD 0 1. |- |.s].5] .o -5] -5] -9 .5]-5}.5
90  |FLAGWORD 2 1. |- |.5].5).9.5].5] .9-.5].5].5
91  |CHANNEL 11 1= 1 s s s <A 50 S) oA 5 5] -5
92 |CHANNEL 13 1.1-1.5].5].9.5| .5 -5 .5]-.5|.5
93 |CHANNEL 30 1.|.5].5].5).59:5}.5] .5.5].5]-5
94 |CHANNEL 32 1.].5].5].5|.94.54.5] .9.5].5]-5
95  |DSPTAB +0 1.).50.5].5].4.5].5] -5 .5].5].5
96  |DSPTAB 42 1. 151 <51 5] % 51 =51 < 51 5] :5
97 DSPTAB +4 P T BaEH B e ) 58 .5 .50 .51 .5
98  |DSPTAB +6 1. |.5].5].5] .9 .5} .5} -5 -5]-.5}.5
99  |pSPTAB +8D 1.).5].5].5).9.5] .5} -9 .5].5]-5
100 |DSPTAB +10D 1.).5].5].5].9 .5} .5 -9.5]-5]-5
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B. HSD FORMATS: TM vs FORMATS (Cont'd)

(4). PGNS

Page 3 of 6

£H MSFN OUTPUT FORMATS
EAS ™ | venl = HIGH-SPEED DATA FORMATS REQD
Oaer OPERATIONAL DESCRIPTION | 1\ f -0 el T 10l ilslel iz Folnl & COMMENTS
H/L | S/S] 2 |s/s|s/sls/s 5/s)s/50S/5)S/9s/s)s/sk /s RTCC
GG0001X |SECOND REGISTER
1 SYNC BITS (00437-OCTAL) == == ===
2 LAST CALC STATE VEC X
POS LSB 1.].5].2]1 A2 q2] 2 2] 2 2
3 LAST CALC STATE VEC Y
POS LSB (| Resl e 4.2].2| .4.2] .2|.2
4 LAST CALC STATE VEC Z
POS LSB | 6 2 5] 402 21 <A 21 Y -2
5 LAST CALC STATE VEC X
VEL LSB Vol <58 2] 1.4 «A 2] 21 2] 2 :2
6 LAST CALC STATE VEC Y
VEL LSB 1] sl 2 4 2] 2] .3 .2 .2 .2
7 LAST CALC STATE VEC Z
VEL LSB Ladiestlica 1] a2l e <42 w2l 2
8 STATE VECTOR TIME LSB 1ol est 2] 11 dd e2] 2] <3 2] 2] .2
9 DESIRED CDU X 1| <551 <5k <4 5 w5l 2 5] =5] 5
10 DESIRED CDU Z L. | =5) .5} 50 .4 5] 5] .95} 5] .5
11 DELV X LSB - R b foe e F ] = =}
12 DELV Y LSB = l=il= 1=L=ls iz 2= hsil=
13 DELV Z LSB === p= =g | =§= f=l=
14 OUTPUT TO LMP 1a ] =510 =51 «5] =4 5] 5] <9 S| 5 <5
15 OUTPUT TO LMP 1. | -5| -5} .5} -3 5} 5] A -5] 5.5
16 OUTPUT TO LMP 1: a5t 51 o4 -5 .51 -9 .5 .-5] -5
17 OUTPUT TO LMP Lol <5l 5 s o <5 =53] 2 =551 5
18 SPARE | R R | ] ) | [ (&
19 SPARE s = 0 | 0 IS [ (6 ) [
20 COMPNUMB = h=d= l=ql =1="1L=1 =] = =]
21 UPOLDMOD | Sl ] ] o (ol ] e G
22 STATE BUFFER +1 Ll="1 51 <51 -4 5] sl g 5] .5 .5
23 STATE BUFFER +3 1.1-1.5] .5] -4 .5] .5] .4 .5] .9 .5
24 STATE BUFFER +5 i.1-1.51-.5] .4.5].5] .94 .5} .5 .5
25 STATE BUFFER +7 1.1-1{.5( .5 -4 .5] .5} .94 .5] .9 .5
26 STATE BUFFER +9D L= oSl 51 28 5] <51 <951 -5 8
27 STATE BUFFER +11D Lol = | sSt 5] -9..5] 5] .54 .5 .5
28 | STATE BUFFER +13D Lil= lis51 :5F & 5] 51 -9 <51 S .5
29 I MODE 33 1.1 :5] 5% 5} .9 .5] .51 4 5§ -5 .5
30 TIME OF EVENT * LSB 1.| .5} .5] .5} -q4 .5] .51 .94 .5] .9} .5 *TIME FOR GRR,
31 GUIDANCE THRUST, CMD LSB -1-1-1-51-1-1-1-.9.5] .9.5 ENGINE ON OR
32 MOMENT OFFSET (R) =1-1-1-50-1-1-1 .9.5].9.5 ENGINE OFF
33 PREDICTED ENGINE ON TIME
LSB -1-1- 51 -1=1=1 -4 .:5] -5 .5
34 GARBAGE =t-=-1-1-1-1-1-1-1-1-1-
35 ACTUAL CDU X T b S| <5 .54 -9 5] <51 =9 5| <55
36 ACTUAL CDU Z 1.1.5] .5} .5] .9 .5] .5] .94 .5] .5].5
37 DERIVED RATE (Q) 1.}1.5} .5} .5} .4°.5] .5} .4 .5] .5 .5
38 DERIVED RATE (R) 1.1.5} .51 .5] .9 .5] .5} .q4.5] .5.5
39 FLAGWORD 1 1.1-1].5]-.5] -9-5] .5] .4 .5].5].5
4o DAP BOOLS Yol = 2] 52 <4 2] 2] &2} 2}:2
41 CHANNEL 12 1.).2] .50 .5} .9.5] .5] .94.5] .5].5
42 CHANNEL 14 1.1.5} .5} .5} .4 .5] .5} .94 .5] .5|.5
43 CHANNEL 31 1. ] 5] 5] «5] -9 5] 5] 4 5] 505
bt CHANNEL 33 1.].5} .5} -5] -94.5] .5 .4 .5] .9.5
45 DSPTAB +1 .| .5} .5} .5} -4.5] .50 .4 .5].5].5
ug DSPTAB +3 1.1.5¢.5}.5] .9 .5] .5] .4.5] .5.5
47 DSPTAB 45 1.]1.5) .50 .5} .9.5] .5] .94 .5} .5].5
48 DSPTAB +7 1.1:5] .51 #51 <9 .5} 5] -4 .5] .5].5
49 DSPTAB +9D 1.].5]) -5] 5] 4 +5} =S} -H .51 -5]:5
50 |DBSPTAB +ITD 1.1 .57 .50 .5[ .-§ .5] -5] -A 5] .51 .5
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B. HSD FORMATS: TM vs FORMATS (Cont'd)
| . (4). PGNS  Page L of 6

IVEH MSFN OUTPUT FORMATS
MEAS ™ | veH] — HIGH-SPEED DATA FORMATS REOD
wEnze | operaTional pescripTion | (Rl e TS TS ToTs Te T o1 e Tol ol oy CORENTS: =+
/L |S/S| 2 |s/s|s/s|s/slsss|srdls/s|s/qs/sls/sp/s| RTcC
GGO001X |SECOND REGISTER
51 |TIME 1 1.].5] .5} .5 .9.5].5} .54 .5].5].5
52 |SPARE E == l=1=1=1=1=1- 1-1-
53 |SPARE LS [ B (S B S R (B [ (2 |
54 |SPARE - 1-1-1-1-1-1-1-1-1-1-
55 | SPARE = l=1=1=t=1-1-1-1-1-1-
56 | SPARE 1 e 2 2 ] s ] e )
57  |SPARE - - 0-1-1-1-1-1-1-1-1
58  |SPARE = 1= =1 =0-1=0-1- -1
59  |SPARE - l-1-1-1-1-1-1-1-1-1-
60 |SPARE - - 1-1-1-1-1-1-1-1-1-
61  |SPARE - - 1-1-1-1-1-1-1-1-1-
62  |SPARE - l-01-1-1-1-1-1-1-1-1-
63  |SPARE - - 0- -0 -0 -t
64  |OUTPUT TO LMP 1. }.51 .50 .50 9.5} -5] -5 5] -5].5
65 |OUTPUT TO LMP 1.|.5].s5| .5} .9.5].5] .9.5].5/.5
66 |OUTPUT TO LMP 1.|.5].5].5}.9.5] .5 -9 .5]-.9].5
67 |outPuT TO LM 1.].5).5).5] .94.5] .5 .5 .5].5].5
68  |SPARE - 1= - 1-1-1-01-1-1-1-1-
69 | SPARE = l=-1=1-1-1-1-1-1-1-1-
70  |MISSION PHASE REGISTER 3 1. | 2] <5 o5) A5 | 5| -o 5] :5].5
71 |MISSION PHASE REGISTER 1 1. .2} .5|.5].94.5].5] .o.5].5/.5
72 |MISSION TIME REGISTER 3 1.].5).5].5] .4.5] .5 -o.5}-.5].5
73 |MISSION TIME REGISTER 1 1.].5].50.5] .4.5] .5 .o .5].5].5
74 |GARBAGE - |- “d-1-1-1-1-1-1-
75 |TIME TO GO LSB 1. 15 - 5] o5 5 <S5 | -5]-5
‘ 76 BURN DATA VGX VEL TO BE
GAINED t. |.5(- |.5].5).5].5| -5].5]-.5].5
77 BURN DATA vy VEL TO BE
GAINED 1.].5] - | 5] -4.5] -5 4 5] .9 .5
78 | BURN DATA VGZ VEL TO BE
GAINED 1.|.s)-1].s] -4 .5] -5 -94-.5|-5.5
79 BURN DATA VDX 1.1 450 = | =51 =9 5] =58 «q 5] A S
80 | BURN DATA VDY 1. | 5] = I's5) . :s) =51 -4 .51 -9 .5
81 | BURN DATA VDZ 1.].5]-1].s5| .4.5] -5] -4 .5]-94.5
82 | BURN DATA RBOX 1.| 5] -1 -5 .4 .58 .5] .9 .5] .A .5
83 | BURN DATA RBOY 1.|.50-1].s| .4 .5} .5 .4.5].9.5
84 | BURN DATA RBOZ 1.].5-1.5] .4.5| .5] -4 .5] .9 .5
85 |ACTUAL CDU X 1 15 o5l <slleq B e5] =X S5 S
86 |ACTUAL CDU Z 1.] .5} .s] .5} .4 .5} .5] -9 .5] -9 .5
87 | DERIVED RATE (Q) 1.].5] .s| .5} .4 .5] .5] -9 .5] .9 .5
88 | DERIVED RATE (R) 1.].s] .s] .s| .4 .5] .5 .94 .5].5.5
89 | FLAGWORD 1 1. 1= 1 -5l .51 .4 -5 =5] =4 5] -3 -5
90 |DAP BOOLS 1. 0= |2l 2] a2l -2l -q sa) -7z
91 | CHANNEL 12 1. .2] .s] .5] .4.5] .5 .4.5] .5.5
92 | CHANNEL 14 1.].5] .5] .5] .4.5] .5| .q.5].5.5
93 | CHANNEL 31 1.1 5| <s] 5] oq 5] oS] <9 5] -5 .5
94 | CHANNEL 33 1.].5] .5 .5] .4 .5} .5| -q4.5].9.5
95 | DSPTAB +1 1.].5] .5} .5] .4.5] .5] .94 .5]-9.5
96 | DSPTAB +3 1.].5) .5 .5} .4.5| .5] .4 .5} .5].5
97  |DSPTAB +5 1.].5).5].5].4.5| .5] .4.5].5].5
98  |DSPTAB +7 1.].s] .s5|.s5| .4.5] .5] .4.5].5].5
99 | DSPTAB +9D 1.}.5] .5 .s] .4.5] .5] -o4.5).5].5
100 |DSPTAB +11D 1.} .5} .5) .5} .4.5] -5] -4.5]-.5].5
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B. HSD FORMATS: TM vs FORMATS (Cont'd)

(4). PGNS

Page 5 of 6

MEAS
NUMBER

OPERATIONAL DESCRIPTION

IVEH
™
L INK
H/L

VEH|
™
S7S

MSFN OUTPUT FORMATS

ALDS 1

HIGH-SPEED DATA FORMATS -

2
S/S

3
S/S

415
S/S1S/9

6

718

5/S|S/9s/S

9|10
S/SB/S

REQD

RTCC

COMMENTS

GG1040V
GGlo40v
GG1110V
GG1110V
GG1201V
GG1331V
GG2001V
GG2001V
GG2001V

GG2021V
GG2021V

M

ANALOGS

PLS TORQ REF

PLS TORQ REF

2.5 VDC TM BIAS
2.5 VDC TM BIAS
IMU 28 VAC 800
IRIG SUSP 3.2 KC
X PIPA OUT IN ¢
X PIPA OUT IN ¢
X PIPA OUT IN ¢

Y PIPA OUT IN ¢
Y PIPA OUT IN ¢

ceesdse haEseshnas

50
50
50

50
50

T == 1 =1 =

.

)
NN

XX X XX X X X X

x X

FR7WD

001/069
013/101
007/005
0147037
032/037
002/037
001/058
001/061
001/058
006/058
011/058
016/058 1 S/S
021/058 PER

026/058 FR/WD
031/058
036/058
041/058
046/058
001/057
001/057
006/057
011/057
016/057 1 5/S
021/057 PER

026/057 FR/WD
031/057
036/057

GG2041V
GG2041V
GG2041V

GG2107v
GG2107v
6G2107v

Z PIPA OUT IN ¢
Z PIPA OUT IN
Z PIPA OUT IN

- o

IG SVO ERR IN
1G SVO ERR IN
IG SVO ERR IN

e e o

Sh=sby

L XX

50
50
50

10
10
10

—

(=]

1. -

> X X

x X x

0417057
046/057 )
001/059
001/062
001/059)
006/059
011/059
016/059| 1 S/S
021/059 PER

026/059( FR/WD
031/059
036/059
041/059
046/059)
001/017
001/026_
001/017
006/017
011/017
016/017| 1 s/s
021/017 PER

026/017 [ FR/WD
031/017
036/017
041/017
046/017
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B. HSD FORMATS: TM vs FORMATS (Cont'd)

. (4). PGNS Page 6 of 6
H MSFN OUTPUT FORMATS
MEAS ™ | ver| ~ HIGH-SPEED DATA FORMATS o ;
Ner | OPERATIONAL DESCRIPTION t}m ;7 g T2 s[5 6] ]e [0 BeD COMMENTS
L S sls
< |s/sis/s]s/s s/s|s/qs/s S/;L/s RICC] i
GG2110C |16 TORQ MTR CUR H foofi. 1. )1 fr. 1. 1 g, po 1. b f1. ) x foo1/055
GG2112V |16 RSVR OUT SIN H oo 1 j1 e j1 g 1. b f1. ] x o Joo2/7099
GG2113V | IG RSVR OUT COS Holtoft. 1)1 e j1.p. 1L f1. b J1. ) x Joo2/06
GG2137V |MG SVO ERR IN @ H oJloofp. f1. 1.0~ . |- p. 1. J1.F J1.| x  Joo1/01
2137V [MG SVO ERR IN @ H oo (-1-1-FI-F |- |- Bk |-] x [oo1/050
662137V [MG SVO ERR IN @ H ofroof- [- |- J2.}- JwofF |- |- F |- | x Joo1/019
006/01
011/019 1s/s
016/019, PER
021/019)  FR/WD
026/019
031/019
036/019
041/019
046/01
GG2140C  |MG TORQ MTR CUR H o quoopt. f1.f1. f1.p. f1.po 1o f1. b J1. | x  joo1/o03
662142V IMG RSVR OUT SIN Hojop. f1.f1. fr ooy p. 1. |- k. 1. ] x Joo2/034
62142V [MG RSWR OUT SIN H F - l-1-FI-F |- |xF |- | x |]oos/036
GG2143V  IMG RSVR OUT COS Hoj1op. 1.1, 1o pe fuope f- f1.p. 1. x Joo2/101
62167V |0G SVO ERR IN @ H foofi. f1. (1. §- p. |- p. 1. )= p. |1 | x  Joor/030
2167V |0G SVO ERR IN @ H - - 1-1-F1-F I |t-F |- | x [Joo1z05
2167V |0G SVO ERR IN @ H - - |- |2 F |1oF |- |- F |- ]| x Joot/030 S-
006/030
011/030
016/030
021/030» 1 s/
026/030(  PER
031/030|  FR/WD
036/03
041/03
046/03
662170C | 0G TORQ MTR CUR H j1oof1. | 1.0 1. 101 1,41, 1.0 1. f- J1.| x |o001/02
662172V | OG RSVR OUT SIN H | 1oft.) 1. 1) 11 1. f1.f 1.f- [ 1.] X | 003/067
662173V | 06 RSW OUT COS H | 1of1.] 1.] 1) 1f1 ) 1.f1. |- f1.f1. 1) x |oo4/033
662219V | PITCH ATT ERR H | 10]1.] .5] .5] .5|.5] 1.].5].5] .5].5|-] x |oo4/068
662249V | YAW ATT ERR H | 10f1.] .5] .5 .5|.5) 1.0.5).5].5/.5]-] X |[002/100
662279V | ROLL ATT ERR H | 10§1.] .5} .50 .5|.5}0 1.f.5).5]-|.5].5] X |o003/066
6G2300T | PIPA TEMP H il af g afa)-fajaf.al x o jos2/io1
6G2300T | PIPA TEMP H =1-1-1-1-1-1-1:1-1-1|-] x |ous/o69
GG2301T | IRIG TEMP H i,y g af- | x| 031/069
6G6020T | PIPA CAL TEMP H i .5 1. 1 grfagr. =] 11 1) x| 029/101
LM BILEVELS
GG1513X | IMU STBY H nif . af afaf ajaf--4- -1 x |008/098
GG1523X | LGC OPR H i .ap . .y faad- == -1 x |008/098
GGI001X | LGC WARNING H Wi g f1. 1. 1) x| 032/098
6G9002X | ISS WARNING H Hi.) ) ] e fr ) i 1) x o f 032/098
GG9003X | PGNS CAUTION H Y1) 1) ) L ) . 1) x| 032/098

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK




B. HSD FORMATS: TM vs FORMATS (Cont'd)

(5). CES/LMP Page 1 of 3

MSFN OUTPUT FORMATS
HIGH-SPEED DATA FORMATS

213|456 78910
S/s|s/sIs/s)s/sls/s)s/qs/sls/sk /s

VEH

L INK]
H/L

VEH
™
S/S

MEAS
NUMBER

REOD
BY
RTCC

OPERATIONAL DESCRIPTION

ALDS 1

GH1240V
1247v
GH1274V
GH1247V

GH1248v
GH1248v
GH1248V

GH1249v
GH1249v

r:mzuqv

1311V
1313v
1313V
1314V
1314V
1331V
1331v

WM

ANALOGS

X TRANS CMD
YAW ERR CMD
YAW ERR CMD
YAW ERR CMD

PITCH ERR CMD
PITCH ERR CMD
PITCH ERR CMD

ROLL ERR CMD
ROLL ERR CMD

Tzou_ ERR CMD

MAN THRUST CMD
PITCH GDA POS
PITCH GDA POS
ROLL GDA POS
ROLL GDA POS

0 THRUST CMD
AUTO THRUST CMD

X LT T

T XL

LTTETITITXTX

10
10

10

LB A L =

[

L T = R S

10 -

10 -

1o | o | o
T T
1o b |
=TT
(DI =)

ot | bt | b s

D) o N g )}

I | e

—1 =

x xX X X x

>

X X X X X X X

001/065

003/068

036/101

003/068)
008/068
013/068
018/068
023/068
028/068
033/068
038/068
043/068
048/068 )
004/066
040/101
004/066 )
009/066
014/066
019/066
024/066
029/066
034/066
039/066
044/066
049/066
001/098

045/101

0017098
006/098
011/098
016/098
021/098
026/098
031/098
036/098
041/098
046/098
035/00

004/035
006/101
004/036
003/101
003/036
048/069

18S/S
PER
FR/WD

15/s
PER
FR/WD

18/
PER
FR/WD

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK




B. HSD FORMATS:

(5).

CES/LMP

TM vs FORMATS (Cont'd)

Page 2 of 3

MEAS
NUMBER

OPERATIONAL DESCRIPTION

VEH
T™ | VEH
L INK} TM
H/L |S/S

MSFN OUTPUT FORMATS

ALDS 1

HIGH-SPEED DATA FORMATS

2
S/S

3456

718
S/sks/sls/slS/S)S/9s/S

10
/S

REQD

RTCC

COMMENTS

GH1461V
GH1461V
GH1461V

GH1462V
GH1462v
GH1462V

GH1463V
GH1463V
GH1463V

M

ANALOGS
RGA YAW RATE

RGA YAW RATE
RGA YAW RATE

RGA PITCH RATE
RGA PITCH RATE
RGA PITCH RATE

RGA ROLL RATE
RGA ROLL RATE
RGA ROLL RATE

10|

IxTX

10

10

TIX

10}

10

Ixx

| -

10{- | -

9
IS/

x X X

X X X

> x

FR/WD

003/034
005/06
003/034]
008/034
013/034
018/034
023/034
028/034

033/034
038/034
043/034
048/034
004/0

005/09
004/034
009/034
014/034
019/034
ozu/osu?
029/034

034/034
039/034
oua/osy

049/034
005/03
004/067

005/03:
010/03:
015/03
020/03
025/034
030/03
035/03
040/03!
045/03
050/03

L3S/S

FR/WD

15/S
PER
FR/WD

18/s
PER
FR/WD

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK




B. HSD FORMATS: TM vs FORMATS (Cont'd)

(5%,

CES/LMP

Page 3 of 3

MSFN OUTPUT FORMATS

VEH
MEAS ™ |venl ~ HIGH-SPEED DATA FORMATS REOD
NUMBER OPERATIONAL DESCRIPTION L id ™™ § = - = e Telol: . COMMENTS
H/L |S/S] s/sis/sls/s|sy/ds/s)s/9s/s)s/sks/s) RTCC
LM BILEVELS

GH1204X OUT DET H 1|- L L. Jip. |= - |- - X 037/098
GH1214x |AUTO ON H T b 1.t fau i, i fa. . fa.] x o fo29/098
GH1217X |AUTO OFF H 1] 1. |- |- F |- ] x |o37/098
GH1230X |APS ARM H 11. 1.1 1. Ja.fa. o f1.] x  fouz/098
GH1260X |APS ON H | sof1. 1) fa. o ol fr . f1.] x oo1/o024
GH1283X | ABORT STAGE H | sof1. Lot frfp. Ji.f2. o, J2.| x jooiso2u
GH1286X |ENG FIRE OVERRIDE H 11. Lot fa.fo. Jo. fa. i f21.] x  |o37/098
GH1301X |DPS ON H 1f1. Lo i, fr.fo. Ja.fr. o, f1.] x  |o29/098
GH1323X P TRM FAIL H 1]1. <21 212820 §.2 .21.2 |.2 X 029/098
GH1330X |R TRM FAIL H 110 2| .2).2|.2Jr. |.2].2}.2|.2] x ]029/098
GH1348X |DPS ARM H 11, .11 o Ja. J1. . J1.] x Jouz/098
GH1418V JD 4U OUTPUT H |200]- Ll f1. 1. p. f1.] X |RSDP SsPEC PROC
GH1419V |JD 4D OUTPUT H |200 1)1 . fr. . f1. f1.p. f1.] x  |RsDP SPEC PROC
GH1420V JD 4F OUTPUT H 200 1.1 1.0 2. 1. 3. 1. R. J1. X RSDP SPEC PROC
GH1421V JD 4S OUTPUT H 200 i b B S o WS W G VRO R S TR LIS 15 U8 X RSDP SPEC PROC
GH1422V JD 3U OUTPUT H 200 ) o I (0 ) PO B T | LR o U 6 T | T 8 O X RSDP SPEC PROC
GH1423V JD 3D OUTPUT H 200 ) U B0 G| S ERR ) L5 O B B A Bt LA fa O X RSDP SPEC PROC
GH1 424V JD 3F OUTPUT H 200 s TN T 1 B U ESR 0 G 6 Bt 1 P ) S X RSDP SPEC PROC
GH1425V  |JD 3S OUTPUT H [200 1.0t i Ji. . f1. f1. b f1.] x  |RSDP sPEC PROC
GH1426V  |UD 2U OUTPUT H [200 1.1 . fio . f1.]1.p. |1.] x  |RSDP SPEC PROC
GH1427V  JJD 2D OUTPUT H 100 ) N [ S P I G R [ O IEO b U5 X RSDP SPEC PROC
IGH1428V JD 2F OUTPUT H 200 ) L 10 [ ) SO 0 U LS © O [ R (OO 8 X RSDP SPEC PROC
IGH1429v  |JD 2S OUTPUT H [200 1.y . Jr . f1.J1.p. |1 ] x  |RsDP SsPEC PROC
IGH1430V  |JD 1U OUTPUT H [200} T (1] S T R T { 1. | x |rRsDP SPEC PROC
IGH1431V JD 1D OUTPUT H . 200 Lo [ feills il [l 13 B Fls RSDP SPEC PROC
IGH14 32V JD 1F OUTPUT H 200 1. j1.p. 1. . j1. J1. p. |1, RSDP SPEC PROC
IGH1 433V JD 1S OUTPUT H 200 | 1.1 p. 41, . 1. J1.p. J1. RSDP SPEC PROC
GH1603X MIN DBND (REVERSE LOGIC) | H 11 .2) .2).2) .21, | .2} .2).2] .2 X 047/098
GH1608X | AUTO MODE H 1. .2 .2).2] .2f1. |.2] .2|.2] .2| x |o37/098
GH1609X | ATT HOLD H 1{1. .2| .2).2| .2|1. |.2] .2].2|.2| x |o37/098
GH1621X | AGS SEL H 1{1. L fafn. faofaafa. fa.] x| 0297098
GH1896X | UNBAL CPLS H 1|- sl [l IS i) T [T s v e 037/098
GL4026X | CES AC PWR FAIL H 11 1)1 a.fan. 2. f2.fi. 1. x  |oo9/098
GL4027X | CES DC PWR FAIL H 0 1) 1. f o fa.f i J1.f x| o09/098
GWS151V | PRA COMPARE H | so|1. 1) e fa 1. fa.f2 o 1] x| RSDP/ALDS PROC'D
GW5153V | PRA CLOCK ON H | 10]1. 1. 1. ja. fr.fu. Ji.f 1.1, J1.] x | RSDP/ALDS PROC'D
GW5158X | PUMP SWITCHOVER H 1 SO TR O SO (S S R O ST R TV

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK




B. HSD FORMATS: TM vs FORMATS (Cont'd)
. (6). APS/DPS/RCS Page 1 of 2

NVEH MSFN OUTPUT FORMATS
MEAS ™ | veH| — HIGH-SPEED DATA -FORMATS
amaer | OPERATIONAL CESCRIPTION L sdmw [ o T T 7 T3 T ols T 61 712 15120 RO | coments
H/L |5/S) 2 |s/sls/s|s/shs/s|sdls/s|s/ds/sls/sks /s rRTcc

LM ANALOGS FR/WD
GP0001P |APS HE 1 PRESS. |t 1) 2| 2] .2].2] .2|.2|.2| - |.2] .2] x |ouo7037
GPO001P |APS HE 1 PRESS. mle == -1-1-1-1-1-1.2]- {-] x |ouses101
GP0002P | APS HE 2 PRESS. H i} 1.1 .21 .21 .2].2] .2]1.2]|.2]= |.2] .2 X 025/037
GP0002P | APS HE 2 PRESS. wolr |- -1-1-=1-1-1-1-1.2]- |-] x |[o27/005
GPO025P | APS HE REG PRESS. ol [, s ] e el el al]- | i) x| 0107069
GP0201T |APS HE 1 TEMP wolr (] o) ] ] afa -] )] x |oesszion
GP0201T |APS HE 1 TEMP wly |- - -1-1-1-1-].1]-1-|-] x |ouus069
GP0202T | APS HE 2 TEMP ol fa] o ) oafaf )= a2 x| oouso037
GP0202T |APS HE 2 TEMP wly == --=]-1-|-1]-1].1]- ]-] x |oo8/005
GPO718T | APS FUEL TEMP ol fa |l ] )] afa )] afa]-| x  |o32/008
GP0O718T APS FUEL TEMP H 1 - - - -1- - |- - - |- - X 044/037
GP1218T | APS OX TEMP Wl [a] o ] )] ] - faa] ] x| o3u/037
GP1218T | APS OX TEMP Wl |- -1-1-1-1-1-1-1]1]-]-] x |[o38/005
GP1501P | APS FUEL PRESS. ol [1.] .2 2] .2].2] .2f.2].2) - |.2] .2] x |o17/037
GP1501P | APS FUEL PRESS. Wiy [---|-1-1-1]-1-1].2- |-] x [o25/005
GP1503P | APS OX. PRESS, H |1 1.] .2| .2| .2].2] .2|.2|.2| .2].2|- | x |o17/005
GP1503P | APS OX. PRESS. Wl == -0-1-1-1- - |- |.2| x |o28/7037
GP2010P | APS TCP Wl (] s - o e fal] - o] ] x| ouszo37
GP2010P APS TCP H 1 - - - -1~ -1- 1.|- - X 046/069

BILEVELS
GP0318X |APS HE 1 CLSD "IN PO ET Y IS IR S0 IS0 IO SN IS0 SY PO I 'L V1 LT
GP0320X | APS HE 2 CLSD ol |1 ] o] )] )] ] x| oueso9s
GP0908X | APS FUEL LO Wl fa e == -]- e f 1] x| 0297100
GP1408X | APS OX LO Wl |- - -1- |1 )] |2l x| o29/100
GP2997U | APS PROP VLVS a Pos (A) | w |1 |i.] .1 .1f .yf.1] af.n].a] a1 x| 038/098
6P2998U | APs PrOP wLvs & Pos ¢8) |H |1 fu.f .1] .af .af.r].afaa}.rf.afaf.2] x |o38/098

LM_ANALOGS
GQ3018P |DPS HE REG PRESS. Holt Qo) osfa ) fa e i - | x| o12/008
GQ3435P | DPS HE PRESS. w1 1. .2] .2 .2].2] .2|.2 |.2| .2}- |.2] x |oo02/069
GQ3435P | DPS HE PRESS. wlr I-1-1-1-1-1-1-1-1-)2]-] x |oos/101
GQ3603Q |DPS FUEL 1 QTY Holr i) 2| -] 2)- |- ]- |.2] .2]).2]- ] x |]o28/005
6Q3603Q |DPS FUEL 1 QTY Wl == 1-1-=1-1-11-1-1 |.2] x [o21/037
6Q3604Q |DPS FUEL 2 QTY Holr )2l -] 2)- |- |.2]- |.2].2] x |o27/037
6Q3604Q |DPS FUEL 2 QTY 1 = el = = 20T Sl x 0197005
GQ3611P | DPS FUEL PRESS. wolr fo] sl a e el ol f- J1.] x| 0247069
GQ3611P |DPS FUEL PRESS. Hlr [-1-1-1-1-1-1-1-|-I.]-] x [oz277101
GQ3718T | DPS FUEL 1 TEMP w1 fo.] o] o )] )] -] x |oo02/005
6Q3718T |DPS FUEL 1 TEMP Wl I-1-1-1-1-1-1-1-1-1 |.2] x [oi3/7037
GQ3719T |DPS FUEL 2 TEMP ol o)l o] alaf afa)a]- ] x  |osizoes7
6Q3719T |DPS FUEL 2 TEMP Ay b=t=t=1<=1-1-1-1-1al- |- x ]o39/005
GQ4103Q |DPS Ox 1 QTY H |1 [1.] .2 -] .2)-|-|- |.2|-]|.2].2] x |ou3/037
GQu103Q | DPS OX 1 QTY Wil [-]-1-1-1-1-1|-1-1|.2]- |-| x |[o31/005
GQu104Q |DPS Ox 2 QTY wolr o2 - ] .2)-|-1|- |.2]-].2].2] x [o35/037
GQU104Q | DPS OX 2 QTY e I-0-1-1-1-1-1-1-1.2) x | ou6/005
GQuI11P |DPS OX PRESS. (I EU PO Y (N (T PO N N P (O S O IS T LAY
GQuI11P | DPS OX PRESS. IR O (2 ] | (R S S B [ x | 008/069
GQu218T |DPS OX 1 TEMP Holr 1] ] alaf |- o]l x foo/101
GQu218T |DPS OX 1 TEMP Hlt |- ]-1-|-1-1-1- |- |-| x ]o13/069
GQU219T | DPS OX 2 TEMP |1 | ) ] alaf - aafaa]a] x |ooss101
GQu219T | DPS OX 2 TEMP vl Ft=-1=1=1=1-1-11]-I| x | o015/069
6Q6510P | DPS TCP Wl el - ) -1-1- )= fas |2 x |o20/101
GQ6510P | DPS TCP Holr |- )-1-1-)-1-1 l1.]-J- )-] x |o23/069
GQBB06H [ VAR INJ ACT POS W[t [i.f.s]-(1.f-]-1 |1.fr.r.[-[ x [oo1/060

LM BILEVELS
6Q3309X |DPS HE 1 CLSD oy | ] a)a]afjaafafa]a] x  |ous/008
6Q3310X |DPS HE 2 OPN Hojr ]l alaalafa]ala]af x| oss/o098
GQu455U | DPS PROP LO Wt [a. ] -]a-]-1]- [1.]1.]r. 2] x ]o38/098
6Q7498u |oPs PROP vLvs a Pos Ca/B)Y H |1 1. .1f .af af.a).afafoaf i faaf x  |o38/098
6Q7499u | oPs PROP VLvs & Pos Cc/D) H [t f1.| .1] .1] .af.r].af.a .| .a)aa] 1] x| o38/098

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK



B. HSD FORMATS: TM vs FORMATS (Cont'd)

(6). APS/DPS/RCS Page 2 of 2
NVEH MSFN OUTPUT FORMATS
MEAS T ™ | ve| — HIGH-SPEFD DATA FORMATS REGH
armer | opERaTIONAL pEscRIPTION | G O o T T T e T T Tl oo 33 TN S
H/L | 5/S) 3 {s/sls/s)s/slssslsyds/s]s/ds/shs /s /s] rTce

LM ANALOGS FR/WD
GR1085Q |RCS PROP A QTY o1 1] 2] 2] 2f.2) 2|2 |.2] .2 |.2] x [ou2/69
GR1085Q |RCS PROP A QTY aas =] = === =t == l2] ="t x ‘Fozg/io1
GR1089T |RCS A HE TEMP Holr | )l ] )l af- | x  |o3s7069
GR1089T |RCS A HE TEMP Sl B = = S0 B | e (S s ] |
GR1095Q |RCS PROP B QTY H |1 |1.] 2] .2] .2|.2| .2].2 |.2| .2}- | .2] x |o38/69
GR1095Q |RCS PROP B QTY | [ L (] [ | S SR L e [ e s
GR1099T |RCS B HE TEMP Ho{r fo.] oo o ) aa]on jaaf.af -] .1] x| ouos069
GR1099T |RCS B HE TEMP iola ==l =-1=0=1-1= == FLal=| x [ou2/ao1
GR1101P |RCS A HE PRESS. Wl 1. 2| 2] -2).2] .2).2 |.2] - |.2]|.2] x []o33/037
GRI101P |RCS A HE PRESS. abla = == T = 2 == x o200
GR1102P |RCS B HE PRESS. d ozl 2 22 21z | 2] 212 x | 033/005
GR1102P |RCS B HE PRESS. ol [=h-=1=0=1=1= I=|=1= | -2} x [o387037
GR1201P |RCS A REG PRESS. H |1 fu..s] o) oo oo o] fio |- | x ] o30/005
GR1201P |RCS A REG PRESS. gl =R = = e e =R e xS 10 297069
GR1202P |RCS B REG PRESS. Hoft fa ] s e e faa |- r] x| o36/069
GR1202P | RCS B REG PRESS. S [ (2 R ) [ | [ () L S P O /T
GR2121T |RCS A FU TEMP Wl ]l al afea]ala bl - [ 1] x  Joiszosy
GR2122T |RCS B FU TEMP H |1 o] o] o] | |- faa 1] x| o20/037
GR2201P | A FU MFLD PRESS. H |1 |1.] .2] .2 2| .2f.2|.2| .2|- | .2] x |oous069
GR2201P | A FU MFLD PRESS. e Fe e -S| = SR R R ol = S 1 x B o127 0]
GR2202P | B FU MFLD PRESS. Hol 1] 2] 2l 2l.2] 2).2 |- | 2|2 .2] x |ooss1i01
GR2202P |B FU MFLD PRESS. gl e = = = [z == = % (lo127069
GR3201P |A OX. MFLD PRESS. Holt 1. 2| 2| .2).2] .2|.2|.2| .2|- |.2| x |o06/069
GR3201P |A OX. MFLD PRESS. S S R ) P (] S e e [
GR3202P | B OX. MFLD PRESS. w1 2] 2] 2|2 .2].2]- | .2].2] .2] x []o107101
GR3202P | B OX. MFLD PRESS. vl R e R S P B V| B e | Mot
GR6001T |QUAD & TEMP. Holr ool afa )l )aafafa|-] x |ooszoos
GR6002T |QUAD 3 TEMP. Holt fo] ] ] ol -] x  Joro/005
GR6003T |QUAD 2 TEMP. Hofr fo] o o) o]l ] afaf-| x  |o22/005
GR6004T | QUAD 1 TEMP. sl sl e e sl = 1 % llo23/005

BILEVELS
GR9609U | RCS MAIN A CLSD ol fo ] o o e faafaafia ] 1] x |or3zags
GR9610U | RCS MAIN B CLSD H |1 fi.] ] oo ] o ] aafaa i) x ] o13/098
GR9611U | ASC FEED A OPEN H |1 fa.] oa] o) afaaf o ] afaa .l x  Jo13/098
GR9612U | ASC FEED B OPEN H |1 [1.] o] o o] o o] aafaa ] x  |o13/098
GR9613U [A/B XFEED OPEN ot o) o) o] o far]arfer ] .1 x |o13/098
GR9661U | 4A 1SO CLSD Holt fo.] o) o] aafer] oo f oo aafaf 1] x| ousrogs
GR9662U | 4B 150 CLSD Holt fo.] o ] afaa ] | aafaa 2] x |ousrogs
GR9663U | 3A 150 CLSD o faa ) o) o] far] aafer ] .1 x| oussoss
GR9664U | 38 150 CLSD H |t [ af o] o] afa ) afaa )] x  |ous/o9s
GR9I665U | 2A 1SO CLSD Holr faa ] o o] faa]aafa 2] x| ous/ogs
GRI666U | 2B 150 CLSD Holr fon] o ] ] o faaaafaa ] x |oussogs
GR9667U | 1A 1SO CLSD H |1 o] ) o) afaf afaa o] afa )] x  |oussoss
GR9668U | 1B 1SO CLSD Wl fa) o o] o] aafor faa aafiaf.a] x| oussogs

MSC FORM 806A (OCT 66) (OT)

LM-1 DATA BOOK




2. DISPLAYS (D/7V)

A. ELECTRICAL, ENVIRONMENTAL AND
COMMUNICATIONS (EECOM) (LM-1)

i [MOCR/SSR REALTIME (RT), PLAYBACK (PB), AND PICT DISPLAYS (PDL]

ELEC/COM ECS
PB 1066 PE 1026
RT 1065 RT 1025
1M ELEC/ LM ECS
comH TAB
| - 1
PLOT 1085 PLOT 1086 PLOT 1048 PLOT 1050 PLOT 1051
IM DES AH LM ASC AH ASC H,0 SUIT/CAB GLY/H,0
REMAINING REMAINING REMAINTNG = e
2% Eccx/ssn SUMMARIES _l
EECOM
1368. 1369, 1370
LM CONSUMABLES
1001, 1002, 1003
LM EECOM ISTORY
ELEC/COMM ECS

1061, 1062. 1063
LM ELEC/COMM
(EISTORY (ANALOG)

1075, 1076, 1077
LM ELEC/COM:

1021, 1022. 1023
LM ECS HISTORY
(ALL ANALOGS, DIS~
CRETES, AND CALC)

(HISTORY (DISCRETES)

1080, 1081, 1082

LV BATTERY STATUS

3. | MISCELLANEOUS DISPIAYS I

[ ]

00k5
00k6
00lT
2056
1605
1622
2000
2001
1625
201k
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FDO ORBITAL DIGITALES 2
FDO ORBITAL DIGITALS 1
FDO MISSION FPIAN TAELE
PREDICTED SITE ACQ TADLE

TV GUIDE

LOW-SPEED MSG LOG
RTCC/PCS STATUS TAPLIE
TM STATUS

LM MED INPUTS

LM HEXIDECIMAL

IM FAILURE DIAGNGSTIC
NETWORK STATUS BOARD
WORLD MAP
ECS TRENDS

OVERALL MISSION TIMELINE

PRIIE REIAY MATRIX
EPS PWR FROFILE




B. GUIDANCE AND CONTROL (G AND C) (LM-1)

%, rmcn/ssn REALTIME (RT), PLAYBACK (PB), AND PLOT DISPIAYS (FD) ]

j————

PRA PB 1124 LMP
1300 RT 1123 1139
LM PRA NOM SEP (1)
NO VENT SEP (2) 1M, GUID, CNTL, LM LGC PRELAUNCH (1)
FROF DIA. <<
1302 A .
IM FRA ORBITAL MRS (3) IM LGC S-IVE SEP
s 30k 1143
IM PRA FITH ABORT (1) IM LGC DPS 1
i3 1145
IM PRA APS FITE (5) IM IGC AFS 2
-
1310
IM PRA APS DEPLETION
MOCR
SSR ¥ i ]
PB 1138 PB 1128 [ PB 1130 | PB 1126
RT 1137 RT 1127 RT 1129 RT 1125
I Gag M IM ASCENT IM DESCENT
DISPIAY FROP FROP
i |
EXEE [ 1136 TREND 1% 2
RT 1151 RT 1133 RO | | LoD
IM APS HE PLOT 1170
IM LANDING IM IMU PGNS C#W
RADAR LOGIC DSKY el g i
PLOT 1172 _J
DPS PROP
REMAINING
2, | MOCR/SSR SUMMARTES I
GUIDANCE AND CONTROL
1368/1369/1370 1100/1101/1102 1106/1107/1108 1112/1113/111%
IM CONSUMABLES CES-1 PGNS-1 PROP-1
SUMMARY IM GNC SUMMARY IM GNC SUMMARY LM GNC SUMMARY

]

1103/1104/1105
CES-2

IM GNC SUMMARY

1109/1110/1111
PGNS-2
LM GNC SUMMARY

1115/1116/1117

OP-2
IM GNC SUMMARY
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1118/1119/1120
FROF-3
LM GNC SUMMARY




IV. LM SYSTEMS

1. COMMAND INFORMATION
A. PRIME COMMANDS BY NUMERICAL ORDER vs TM Page 1 of 2 .

PRIME
OCTAL PRIME | PRIME e
Wkl OCNT(;L DEC%’?'— NO. COMMAND TITLE ™ NO. CUE ™ TITLE
002 2 248+ ATT HOLD ON/ GH1608X 0 AUTO MODE
318 ATT HOLD ENABLE P 1 [l
003 3 308/ AUTO ON/ GH1608X 1 AUTO MODE
258 AUTO ENABLE GH1609X 0 ATT HOLD
004 |oos 4|5 |eas | 658  masTER ARM (ON/OFF) GY0111X 01 ED ARM A ON
GY0112X 01 ED ARM B ON
006 |007 6|7 708 | 718] Res PRESS (FIRE/RESET) GR2201,2P | 179PSI  |A,B FUEL MFLD PRESS
GR3201,2P | 179PSI  |A,B OX MFLD PRESS
GR1101,2P | 2925PSI  |RCS (A,B) He PRESS
UGG 6R1201,2P | 179PSI  |RCS (A,B) REG PRESS
o1axfo1s | 12]13 RCS 1A OPEN/ RESET GR9667U 0 1A 150 CLSD
orexfo17 | 14|15 RCS 3A OPEN/ RESET GR9663U 0 3A 150 CLSD
026 |027 | 22|23|40a | a1a| ABORT STG FIRE/RESET 6C0201-4v 0 BAT 1,2,3,4V
6C1201-4C 0 BAT 1,2,3,4 CUR
6c1205-6¢ | 30A BAT 5,6 CUR
GH1283/60X | 1 ABORT STAGE/APS ON
GH1301/48X| O DPS ON/DPS ARM
GP2010P 118Ps1  [aps TcP
ELEC CKT
INTERR TM SEE LSH, PYRO 5YS
030-033  |o3ax| 035 | 2829 RCS 1B OPEN/ RESET GR9663U 0 18150 CLSD
040-041  |o3ex| 037 | 30|31 RCS 38 OPEN/RESET GR9664U 0 38150 CLSD
0a2 |0a3 | 3a]3s S-BND RNG (ON/OFF) TKG SITE
0aa |0as | 36 |37|758 | 748| DEADBAND LMP CNTL/MIN GH1603X 0 DEADBAND SEL WIDE
046 |0a7 | 38|39]|70a | 71a|  ABORT STG ARM/RESET GY0111, 2X 0 ED ARM A/B ON
P0O001,2P  |3025PSI  |APS He 1/2 PRESS
GP0025P 184PSI  |APS He REG PRESS
GP1501,3P | 184PsI  |APs FUEL/0X PRESS
060-065 |054 [055 | 4aas|72a | 73a]  Enc sToP(DISABLE/ ENABLE) NO TM
072 | 073 58 | 59| 46A | 47A LM/SLA SEP ARM/ RESET No T™
o074+ 075 | 60|61 ASC FEED A OPEN/ RESET GR9611U 1 ASC FEED A OPN
0764 077 | 62]63 ASC FEED B OPEN/ RESET GR9612U 1 ASC FEED B OPN
100207 Y1y9afnas | 76]77 ASC FEED A CLSD/ RESET GR9611D 0 ASC FEED A OPN
1164 117 | 78] 79 ASC FEED B CLSD/ RESET GR9612U 0 ASC FEED B OPN
120-125 147 86 MAN THROTTLE-10% ON GH1311V 10% MAN. THRUST CMD
127 87 MAN THROTTLE-30% ON GH1311V 30% MAN. THRUST CMD
132 133 | 90| 91| e2a | 63a]  Lm/SLA SEP FIRE/ RESET GL4222X 0 LM/SLA SEP
GH1204X 0 OUT OF DETENT
K145,6-900| 1 LM/SLA SEP RLY A/B
13a%[ 135 | 92| 93 RCS 1 A CLSD/ RESET GR9667U 1 1A 150 CLSD
1365 137 | 94| 95 RCS 3 A CLSD/ RESET GR9663U 1 3A 150 CLSD
140-145
146 [ 147 | 102h03 MAN THROTTLE 50%(ON/OFF) GH1311V 507 MAN, THRUST CMD
152 | 153 | 106f07| 534 | 528  c- BND (ON/OFF) TRACKING
154+ 155 | 108f109 RCS 1B CLSD/ RESET GR9668U 1 18150 CLSD
156+ 157 | 110111 RCS 3B CLSD/ RESET GR9664U 1 38150 CLSD
160-165 11704 171 | 120|121 RCS 2 B CLSD/ RESET GR9665U 1 2A 150 CLSD
1764 177 | 126[127 ASC FEED (ARM/RESET) NO TM
200 | 201 | 128|129 +X TRANS (ON/OFF) GH141923v| 1/0 JD 40/3D OUTPUT
202-205 GH1427,31v| 10 4D 20/1D OUTPUT
053y 1/0 ULLAGE CMD
206 | 207 | 134|135 APS (ARM/RESET) GH1230X 1 APS ARM
2104 211 | 136[137 RCS 2B OPEN/RESET GR9666U 0 28 150 CLSD
2124 213 | 138[139[ 314 | 30a|  PRis-BND (ENABLE/OFF) 610994V av/0 S-BND SIG STR
6109928 [VAR/-15°  |S-BND ST PH
6T0201E 16W/0 S-BND PWR AMP
226 | 227 | 150f151| 008 | o018  oPS (ARM/RESET) GH1348X 1/0 DPS ARM
230+ 231 | 152|153 RCS 2A OPEN/RESET GR9665U 0 2A150 CLSD
2a6 | 247 | 166f167| 108 | 118]  ENG STOP (0/R-RESET) GH1286X 1 ENG FIRE OVERRIDE
2504 251 | 168[169 RCS 2A CLSD/RESET GR9665U 1 2A 150 CLSD
254+ 255 | 172[173| aan%| asa|  Rcs manacLsDs RESET GR9609U 1 RCS MAIN A CLSD
256*| 257 174|175| 54A* 55A RCS MAIN B CLSD/ RESET GR9610U ¥ RCS MAIN B CLSD
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A. PRIME COMMANDS BY NUMERICAL ORDER vs TM Page 2 of 2

PRIME

OCTAL PRIME | PRIME RTC
NOT ACTED | OCTAL | DECIMAL NO. COMMAND TITLE ™ NO CUE ™ TITLE
UPON IN LM 1 NO. NO.
266-267
270+ 271 | 184|185 RCS 4B OPEN/ RESET GRIG662U 0 4B 150 CLSD
272+ 273 | 186f167| 2an | 25A|  PRiH,0 (FEED/PRESS) GF4101P | .75PsI PRI H,0 REG AP
274+ 275 | 188|189] s0a<| s1a| RS mAIN A OPEN/ RESET GR9609U 0 RCS MAIN A CLSD
276%| 277 | 190|191| 60a%| 61a]  Rcs mAIN B OPEN/ RESET GRO610U 0 RCS MAIN B CLSD
304 [ 305 | 196f197 PQGS 2 (ARM/RESET) NO TM
306-307
3104 311 [ 200|201 RCS 4B CLSD/RESET GRI662U 1 4B IS0 CLSD
3124] 313 | 202|203 DPS REG 10PEN/ RESET 6Q3309x 0 DPS He 1 CLSD
324 | 325 | 212213 PQGS 2 (ON/OFF) 6Q3604Q OIEE | ops FuEL aTv 2
6Q4104Q FROM DPS 0X QTY 2
ON/OFF
326 | 327 | 214215| 148 | 158]  Enc (sTART/RESET) GH1286X 1 ENG FIRE OVERRIDE
GH1260x | 10F APS) | APS ON
GH1301X | 10F DPS) | DPS ON
3304 331 | 216217 RCS 4A OPEN/RESET GR9661U 0 4A 150 CLSD
3324 333 | 218[219] 14a%| 15a|  oPs REG 1 CLSD/RESET 6Q3309% 1 DPS He 1 CLSD
3364 337 | 222|223 a4Bx| 458|  SEC H,0 (FEED/RESET)
344 | 345 | 228|229 PQGS 1 (ARM/RESET) NO TM
346 | 347 | 230231 MAN. THROTTLE 100%(ON/OFF) | GH1311v | 100%/10 | MAN. THRUST CMD
3504 351 | 232|233 RCS 4A CLSD/RESET GRI661X 1 4A1S0 CLSD
354 | 355 | 236|237| 548 | s58|  DFICAL (ON/OFF) 6L4221X 1/0 DFI CAL ON
MAYBE A
364 | 365 | 244245) PQGS 1 (ON/OFF) 6Q4103Q CHANGE | OPSOXQTY 1
6Q36030 | FROMON | ops Fuary 1
366-367 | 374%| 375 | 252|253 X-FEED OPEN/RESET GR9613U 1 A/B X-FEED OPN
376% 377 | 254|255 X-FEED CLSD/RESET GR9613U 0 A/B X-FEED OPN
3a8 | 358|  PRIME RLY(RST/OFF)
a08 | 418 cuiD SEL (AGS/PGNS) GH1621X 1/0 AGS SEL
16A INVERT 2 SEL 6C0071V 115V AC BUS VOLT
GCO155F | 400cPs | AC BUS FREQ
17a | 22a|  BAT(1/2) 0FF 6c1201,2¢ | 0/0 BAT 1/2 CUR
32 | 37A]  BAT(3/4)0FF 6c1203,4c | 0/0 BAT 3/4 CUR
26a | 238]  BAT(5/6)0FF 6C1205,6C | 0/0 BAT 5/6 CUR
6c4a371,0x | 0/0 BAT 5 NORM SE/
BAT 6 NORM COR
36a | 27a]  BAT(5/6)B/U (COR/SE) 6C1205,6C | SOME VLV | BAT 5/6 CUR
(NOT 0)
BAT 5 B/U COR
6ca369,72x| 11 BAT 6 B/U SE
608% | 618 |SEC H,0( FEED ENABLE/CNABLE REJET
20a+| 21a|  SEC S-BND(ON/OFF) 6709928 SOMEL15ef 5-8ND ST PH
GR0994V av/0 S-BND SIG STR
GT0201E 16W/0 | S-BND PWR AMP
500 DCA ENABLE GRO441X TST MAP | DCA STATUS
504 | s10]  DECODER(A/B) INHIBIT 6T0441X TST MAP | DCA STATUS
514 DCA SELF TEST 6T0441X TST MAP | DCA STATUS
218 + X DISABLE cH1419,23v] 0 JD 4D/3D OUTPUT
053U 0 ULLAGE CMD
GH1427,31| 0 JD 20/1D OUTPUT
74A | 75A]  APS He(1/2) INHIBIT NO TM
42A 43A DPS REG 2 (OPEN/RESET) GQ3310X 1 DPS He 2 OPN

* HIGH CURRENT RELAYS
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RTC COMMANDS BY NUMERICAL ORDER Page 1 of 2

RTC PRIME TITLE COMMAND
OCTAL STRUCTURE
00B 226 DPS ARM 3300
018 227 DPS RESET 3301
10B 246 ENG STOP O/R 3310
11B 247 ENG STOP RESET 3311
14A 332 DPS REG 1 CLSD 3414
148 326 ENG START 3314
15A 333 DPS REG 1 CLSD RESET 3415
158 327 ENG RESET 3315
16A INVERT 2 SEL 3416
17A BAT 1 OFF 3417
20A SEC S- BND ON 3420
21A SEC S- BND OFF 3421
21B +X DISABLE 3321
22A BAT 2 OFF 3422
23A BAT 6 OFF 3423
24A 272 PRI H,0 FEED 3424
248 002 ATT HOLD ON 3324 ‘
25A 273 PRI H,0 RESET 3425
258 AUTO ENABLE 3325
26A BAT 5 OFF 3426
27A BAT 6 B/U SE 3427
30A 213 PRI S- BND OFF 3430
308 003 ATT ON (AUTO) 3330
31A 212 PRI S- BND ENABLE 3431
31B 002 ATT HOLD ENABLE 3331
32A BAT 3 OFF 3432
34B PRIME RLY RESET 3334
358 PRIME RLY OFF 3335
36A BAT 5 B/U CDR 3436
37A BAT 4 OFF 3437
4OA 026 ABORT STG FIRE 3440
40B GUID SEL AGS 3340
41A 027 ABORT STG FIRE RESET 3441
41B GUID SEL PNGS 3341
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B. RTC COMMANDS BY NUMERICAL ORDER

RTC  PRIME
OCTAL

L2A

L3A

LLA 254
44B 336
L5A 255
458 337
L6A 072
L7A 073
50A 274
51A 275
52A 153
53A 152
SLA 256
54B 354
55A 257
55B 355
60A 276
608

61A 277
61B

62A 132
63A 133
64B 004
658 005
70A 046
70B 006
71A 047
71B 007
72A 054
73A 055
74A

74B 045
75A

75B oLl
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TITLE

DPS REG 2 OPEN
DPS REG 2 OPEN RESET
RCS MAIN A CLSD

SEC H20 FEED
RCS MAIN A CLSD RESET
SEC HZO RESET

LM/SLA SEP ARM

LM/SLA SEP ARM RESET
RCS MAIN A OPEN

RCS MAIN A OPEN RESET
C- BND OFF

C- BND ON

RCS MAIN B CLSD

DFI CAL ON

RCS MAIN B CLSD RESET
DFI CAL OFF

RCS MAIN B OPEN

SEC HZO FEED ENABLE

RCS MAIN B OPEN RESET
SEC HZO ENABLE RESET
LM/SLA SEP FIRE

LM/SLA SEP FIRE RESET
MASTER ARM ON

MASTER ARM OFF

ABORT STG ARM

RCS PRESS FIRE

ABORT STG ARM RESET
RCS PRESS RESET

ENG STOP DISABLE

ENG STOP ENABLE

APS HE 1 INHIBIT
DEADBAND  MIN

APS HE 2 INHIBIT
DEADBAND LMP CNTL

Page 2 of 2

COMMAND

STRUCTURE

3442
3443
3hLl
3344
3445
3345
3446
3447
3450
3451
3452
3453
3454
3354
3455
3355
3460
3360
3461
3361
3462
3463
3364
3365
3470
3370
3471
3371
3472
3473
3474
3374
3475
3375



C. COMMANDS BY SUBSYSTEM ORDER Page 1 of 2
ON OR OPEN OFF OR CLOSE
RTC PRIME SYSTEM PRIME RTC
FLIGHT CONTROLS
258 | CAUTO END ATT ENABLE (ATT HD END 31B
308 | CAUTO OND 003 ATT ON 302 (ATT HOLD ON) 24B
758 | CLMP CTR) Qo DEADBAND ous O MIND 748
41B | (PNGS) N/A GUID SEL N/A (AGS) 40B
2ot 348 | (RESET) N/A PRIME RELAY N/A (OFF) 358
70A | CARM) 046 ABORT STAGE o7 < (RESET) 71A
40A/41A | (FIRE/FIRE  026/027 ABORT STAGE N/A N/A
RESET)
EECOM
[T e T T
PYRO
64B | COND 00 MASTER ARM 005 < (oFP) 658
46A | CARMY/CARM  072/073 LM/SLA SEP N/A L7A
RESET)
62A/63A | FIRE/FIRE 132/133 LM/SLA SEP N/A - N/A
RESET
ELECTRICAL
N/A | - N/A BAT. 1 N/A (OFF) 17A
N/A | - N/A BAT. 2 N/A (OFF) 22A
N/A | - N/A BAT. 3 N/A (OFF) 32A
N/A | - N/A BAT. 4 N/A (OFF) 37A
N/A| - N/A BAT. 5 N/A (OFF) 26A
36A | B/U COR N/A BAT. 5 N/A - N/A
N/A | - N/A BAT. 6 N/A (OFF) 23A
27A | B/U SE N/A BAT. 6 N/A - N/A
16A | SEL N/A INVERT 2 N/A - N/A
ENVIORNMENT
24A/25A | (FEED/ 272/273 PRI Hp0 N/A - N/A
RESET)
448/458 | (FEED/ 336/337 SEC Hy0 N/A - N/A
RESET)
60B | ENABLE SEC H,0 FEED 618 (RESET)
COoMM
N/A | COND 042 S—~BAND RANGE oL3 (OFF) N/A
31A | (ENABLE) 212 PRI S-BND 213 (OFF) 30A
20A | COND N/A SEC S-BND N/A (OFF) 21A
53A | (OND 152 #2C-BND 153 (OFF) +52A
548 | COND 354 DFI CAL 355 < (OFF) +55B

CMD AVAILIBILITY DEPENDS ON COCKPIT SW.

®XWARNING — DON'T SEND MASTER RELAY RESET DURING ASC ENG OPERATION.
“PERMANENTLY INHIBITS FUNCTION

O INDICATES POSITION AFTER MASTER RELAY RESET IS GIVEN.

EN - ENABLE
L - INTERLOCK - UNLESS RESET CMD IS SENT, OTHER CMDS ARE INHIBITED
+ RTC - PERMANENTLY INHIBITS PRIME CMD CONTROL
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C. COMMANDS BY SUBSYSTEM ORDER Page 2 of 2

ON OR OPEN OFF OR CLOSE
RTC PRIME SYSTEM PRIME RTC

PROPULSION

THROTTLE CONTROL

N/A 100% ON 346 MAN THROTTLE 347 OFF N/A

N/A (50% OND 146 MAN THROTTLE 147 50% OFF N/A

N/A (30% OND 127 MAN THROTTLE N/A N/A
(10% ON) 126 MAN THROTTLE

TRANSLATION CNTR

N/A (ON) 200 +X TRANSLATION 2010 (OFF) N/A
N/A -— N/A +X (DISABLE) 21B%
ENG_ON-OFF

N/A L CARM) 206 APS 207§§ (RESET) N/A
L 00B L CARM) 226 DPS 227 (RESET) 01B
14B/158 (START/RESET)  326/327 ENG N/A -— N/A

108 (OVERRIDE) 246 ENG STOP 247 (RESET) 11B
L 72A (DISABLE) 054 ENG STOP 055 (ENABLE) 73A

74A CINHIBIT) N/A APS HE. 1 N/A -— N/A

75A CINHIBIT) N/A APS HE. 2 N/A _— N/A

DE REG VAL CNTR

N/A (OPEN/RESET) L 312/313 DPS REG 1 332/333 (CLOSED/RESETY) |14A*/15A
N/A | - N/A DPS REG 2 N/A (OPEN/RESET) | |42A/43A
DPS PQGS
N/A CARM) 344 PQGS #1 345 (RESET) N/A
N/A COND 364 PQGS #1 365 (OFF) N/A
N/A CARM) 304 PQGS #2 305 (RESET) N/A
N/A COND 324 PQGS #2 325 (OFF) N/A
RCS VALVES

708/718 (FIRE/RESET) 006/007 RCS PRESS. N/A N/A
N/A C(ARM) 176 ASC FEED 1770 (RESET) N/A
N/A L (OPEN/RESET) 074/075 ASC FEED "A" 114/115 (CLOSE/RESET) N/A
N/A L (OPEN/RESET) 076/977 ASC FEED "g" 116/117 (CLOSE/RESET) N/A
N/A L COPEN/RESET) 374/375 CROSSFEED 376/377 (CLOSE/RESET) N/A

50A+/51A L (OPEN/RESET) 274/275 RCS MAIN "'A" 254/255 (CLOSE/RESET) | [+4A+/45A

60A+/61A L COPEN/RESET) 276/277 RCS MAIN "'B" 256/257 (CLOSE/RESET) | [54A+/55A
N/A L (OPEN/RESET) 014/015 RCS 1 "A" 134/135 (CLOSE/RESET) N/A
N/A L C(OPEN/RESET) 034/035 RCS 1 "B" 154/155 (CLOSE/RESET) N/A
N/A L (OPEN/RESET) 230/231 RCS 2 "A" 250/251 (CLOSE/RESET) N/A
N/A L (OPEN/RESET) 210/211 RCS 2 "B" 170/171 (CLOSE/RESET) N/A
N/A L (OPEN/RESET) 01A/017 RCS 3 "A" 136/137 (CLOSE/RESET) N/A
N/A L COPEN/RESET) 93(/037 RCS 3 "B" 156/157 (CLOSE/RESET) N/A
N/A L COPEN/RESET) 330/331 RCS 4 "A" 350/351 (CLOSE/RESET) N/A
N/A L (OPEN/RESET) 270/271 RCS 4 """ 310/311 (CLOSE/RESET) N/A

*PERMANENTLY INHIBITS FUNCTION. <>INDICATE$ POSITION AFTER MASTER RELAY RESET IS GIVEN.

NOTE: ON ALL VALUES WITH (OPEN/RESET) LISTED THE CMD IS OPEN AND
OPEN RESET OR CLOSE AND CLOSE RESET.

LM-1 DATA BOOK R-A
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D. EFFECT OF INADVERTENT COMMANDS

Page 1 of 2

(LGC UPLINK WORDS - 4 EA)
(MOCR BUTTONS)

GRR + 1M 455 RCS PURGE
GRR + 3M ECS WATER VALVE
OPENED

MISALIGNMENT

PRELAUNCH i -
COMMAND TITLE LM READY e
FoR 140 L/0 - s-1VB C/0
GRR V6SE LGC CLOCKS ZERCED GRR LATE 105 STABLE MEMBER | NOT APPLICABLE

LGC SUBORBIT SEQUENCE
(MOCR SWITCH)

LGC WILL REJECT SOS UNTIL
ABORT FLAG BIT IS SET IN
LGC L/O + 1M 455

LM EXECUTES SOS INSIDE SLA.

LM EXECUTES SOS INSIDE SLA
IF RECEIVED PRIOR TO S-1VB
C/0 + 608

CONTINGENCY ORBIT
INSERTION
(MOCR SWITCH)

LGC WILL REJECT COI UNTIL
ABORT FLAG BIT SET IN LGC
L/0 + 1M 455

LM EXECUTES COT INSIDE SLA.

LM EXECUTES COT INSIDE SLA
IF RECEIVED PRIOR TO S-IVB
C/0 + 60S

PRA START WITH LM IN
AGC SELECT (LGC OR ISS
FAIL WILL AUTOMATICALLY
SLEECT AGS)

(MOCR BUTTON)

PRA SEQUENCE WILL EXECUTE
INSIDE SLA
ALL PRA SEQUENCES ARE
CATASTROPHIC FOR LM IF
EXECUTED ON PAD.

PRA SEQUENCE WILL EXECUTE

IN SLA.

1. LM/S-1VB MAY SEPARATE

2. LM APS OR DPS MAY
FIRE IN SLA

3. RCS OUAD MAY EXPLODE
IF FIRED AT LOW MANI-
FOLD PRESSURES,

PRA SEQUENCE WILL EXECUTE

PRA START WITH LM
IN PNGS SELECT
(MOCR BUTTON)

PRA COMMANDS INHIBITED

PRA COMMANDS [NHIBITED

PRA COMMANDS INHIBITED

PRA SEQUENCE CMD
OR

FORWARD SEARCH
OR

REVERSE SEARCH
(MOCR BUTTON)

PRA WILL EXECUTE CMD AND
WAIT FOR AN RTC TO START

PRA WILL EXECUTE COMMAND AND
WAIT FOR RTC START

PRA WILL EXECUTE COMMAND
AND WAIT FOR AN RTC TO
START

LGC INADVERTENT PRIME
RELAY CMDS

EXECUTED IN LM [ IN PNGS
SELECT

EXECUTED IF IN PNGS SELECT

EXECUTED IF IN PNGS SELECT

CMD_DEC CODE

2. ATT HOLD NO EFFECT NO EFFECT DIGITAL AUTO PILOT MAY BE
UNSTABLE.

4. MASTER BATTERY ARM PYRO BUS HOT PYRO BUS HOT PYRO BUS HOT

6. RCS HELIUM PRESS.

NO EFFECT WITHOUT CMD
NO. 2 ABOVE

NO EFFECT WITHOUT CMD NO. 2

NO EFFECT WITHOUT COMMAND

12, 184, 14, 216, 28,
152, 30, 136
RCS THRUSTER PAIR

1

ISOLATES RCS THRUSTER
PAIR

ISOLATES RCS THRUSTER PAIR

ISOLATES &CS THRUSTER PAIR

ASCENT INTERCONNECT
OPEN

ISOLATION

22. ABORT STAGE ARM ARMS PYRO BUS ARM PYRO BUS ARMS PYRO BUS

PRESS. RCS TANKS PRESS. RCS MANIFOLD PRESS. RCS MANIFOLD
38. ABORT STAGE FIRE NO EFFECT NO EFFECT NO EFFECT
22 PLUS 38 ARMS PYRO BUS SAME AS PRELAUNCH SAMF 25 PRELAUNCH
WITHOUT LGC ENGINE ON PRESS. RCS TANKS

ARMS ASCENT ENGINE

DISCRETE LGC (NO ACTION

FROM LGC)
NO. 5 AND 6 ASCENT BAT.
ON BUS.

DESCENT ENG ON INHIBITED
22. PLUS 38 FITH IN SLA FITH IN SLA FITH
LGC WITH ENGINE ON
58. LM/S-IVB SEP NO EFFECT NO EFFECT NO EFFECT
90. LM/S-1VB FIRE NO EFFECT NO EFFECT NO EFFECT
58 PLUS 90 HOLD DOWN STRAP RELEASE HOLD DOWN STRAPS RELEASE HOLD DOWN STRAPS RELEASE
60 OR 62 NO EFFECT NO EFFECT

NO EFFECT

126 ASCENT FEED

RCS MANIFOLD OPENED

RCS MANIFOLD OPENED TO

RCS MANIFOLD OPENED TO

ENABLE TO ASCENT TANKS ASCENT TANKS ASCENT TANKS

PLUS 60 OR 62
128 +X TRANS ON RCS PURGES RCS PURGES LGC EXECLJTES +X TRANS
134 ASC ENGINE ARM NO EFFECT NO EFFECT NO EFFECT

134 PLUS LGC ENGINE
ON

ASC ENGINE FIRE N SLA

ASCENT ENGINE FIRE IN SLA

ASCENT ENGINE FIRES WITH OR
WITHOUT BEING STAGED

150 DESCENT ENG ARM

DECA POWERED SAME AS LAUNCH SAME AS LAUNCH
GIMBAL FOR DPS ACTIVE
THROTTLE FOR DPS ACTIVE
150 + LGC ENG ON DPS FIRES IN SLA DPS FIRES IN SLA DPS FIRES

166 ENG STOP

DPS CANNOT BE STARTED
NO EFFECT

DPS CANNOT BE STARTED
NO cot

DPS CANNOT BE STARTED

186 H20 PRIM VALVE

FUNCTIONS 1SSUED
BY LGC

POSSIBLE WATER BOILER NO EFFECT AFTER GRR + 3M NO EFFECT
OR OPEN FAIL
222
214 ENG START OVRD ENG START OVERRIDE NO EFFECT NO EFFECT
NO EFFECT
214 PLUS ENG ARM ENGINE FIRES ENGINE FIRES ENGINE FIRES
102 THROTTLE 50% NO EFFECT NO EFFECT DPS STARTS AT 50% OR MAX
230 MAX
252 RCS MANIFOLD NO EFFECT NO EFFECT NO EFFECT APS 2 MANIFOLD
X-FEED OPEN RCS ROUTINE INVALID,
CLOSED AND OFF NO EFFECT NO EFFECT INHIBIT OPEN FUNCTIONS IF

NOT REMOVED SUCH AS
RCS MSOV
X-FEED
ASCENT [NTERCONNECT

188 AND 190
RCS MAIN SHUTOFF
VALVES OPEN

PROPELLANT AT LOW
PRESS. IN RCS MANIFGLD
HOLD MANDATORY

POSSIBLE LOSS OF RCS ENGINE
AT PURGE

NO EFFECT

LM-1 DATA BOOK
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EFFECT OF INADVERTENT COMMANDS

COMMAND TITLE

PRELAUNCH
LM READY
FOR L/O

LAUNCH
L/0 - S-1VB C/0

ORBIT

REAL-TIME COMMANDS
(MOCR BUTTONS)

RTC WILL EXECUTE

RTC WILL EXECUTE

RTC WILL EXECUTE

CODE
14A DPS HE. REG CLOS NO EFFECT NO COt BLOW DOWN BURN OF DPS
o IF NO. 2 HE. REG IS NOT
SELECTED.
16A INVERTER #2 NO EFFECT NO EFFECT NO. 1 INVERTER DISABLED

SELECT

17A, 22A, 32A, 37A
DPS BATTERY OFF

REMOVES #1, 2, 3 OR &4
RESP, FROM BUS, CANNOT
BE RESET WITHOUT GSE
INPUT

SAME AS PRELAUNCH

SAME AS PRELAUNCH

2ULA PRIM Hp0 VALVE
OPEN

MAY CAUSE WATER BOILER
FAILURE

NORMAL AFTER GRR + 3M

NOT APPLICABLE

40A, 70A ABORT STAGE
ARM & FIRE

SAME AS £22 AND 38 ABOVE

SAME AS PRELAUNCH

SAME AS PRELAUNCH

LLA, SLA RCS MSOV

SAME AS #188 AND 190 ABOVE

SAME AS PRELAUNCH

SAME AS PRELAUNCH

46A AND 62A LM/S-1VB SEP

SAME AS #58 AND 90

SAME AS PRELAUNCH

SAME AS PRELAUNCH

74A AND 75A INHIBITS HE. PRESS. TANK 1| SAME AS PRELAUNCH NO. APS 2 BURN I[F BOTH
ASC HE. TANK INHIBIT OR 2  GSE RESET ONLY SENT

00B DPS ARM SAME AS 150 SAME AS PRELAUNCH SAME AS PRELAUNCH

10B STOP OVERRIDE SAME AS 166 SAME AS PRELAUNCH SAME AS PRELAUNCH

148 START OVERRIDE SAME AS 214 SAME AS PRELAUNCH SAME AS PRELAUNCH

24B ATT HOLD SAME AS #2 SAME AS #2 SAME AS#2

348 PRIME RELAY RESET

INHIBIT ALL PRA AND LGC
PRIME RELAY CMDS AND
RESETS PRIME RELAYS.

SAME AS PRELAUNCH

SAME AS PRELAUNCH

40B AGS SELECT

STOPS PRA

MANUAL THROTTLE SELECTED
ENABLES PRA CMDS
INHIBITS LGC PCA CMDS
AGS SELECTED

SAME AS PRELAUNCH

SAME AS PRELAUNCH
STOPS LGC BURNS

64B MASTER ARM
SAME AS #4

PYRO BUS HOT

PYRO BUS HOT

PYRO BUS HOT

70B RCS PRESS.

SAME AS NO. 6

SAME AS NO. 6

SAME AS NO. 6

36A AND 27A ASC BAT.
#5 AND #6 ON

BAT. 5 AND 6 TO ALT FEED

SAME AS PRELAUNCH

SAME AS PRELAUNCH

21B +X TRANS
INHIBIT GSE RESET

DISABLES +X TRANS FROM
PRIME RELAY FUNCTION
NO PRA CONTROL OF +X

SAME AS PRELAUNCH

SAME AS PRELAUNCH

72A ENG STOP OVERRIDE

DISABLES CMD 10B

SAME AS PRELAUNCH

SAME AS PRELAUNCH

LL CLOSED AND OFF
RTC (RESET)

NO EFFECT IF POWER IS OFF
(RESET)

NO EFFECT IF POWER IS OF!
(RESET)

NO EFFECT (RELAY RESET)

ALL CLOSED AND OFF

RTC (SET)

AS NOTED ABOVE
OVERRIDES PRIME RELAYS

AS NOTED ABOVE
OVERRIDES PRIME RELAYS

AS NOTED ABOVE
OVERRIDES PRIME RELAYS

LM-1 DATA BOOK R-A
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2. INSTRUMENTATION -
PCM TM vs LIMITS (CRIT./COMP) - LOGIC - SOURCE .

NOTE

IN THE "GROUND SOURCE" COLUMN
THROUGHOUT THIS SECTION, THE
FOLLOWING DETONATIONS APPLY:

D
M
IE
OE
AE
RE
RA

Data to TV Display

Meter

Event Light Driven by A "1"
Event Light Driven by A "O"
Event Light Driven by an Analog

Recorder, Event

Recorder, Analog ’

= . SEPTEMBER 8,
. e

TELEMETERED DATA MCC-H REMOTE | NORMAL OPERATING  CRITICAL
o b PRI IUNRIOS WSO [ o T f T oomms | SR o ke’ won (" Mhien
6C00TIV AC AUS VOLT 0 M 113 116.3 118.2 110 120
GCOLSSF AC BUS FREQ 380 420 i 398 400 402 390 410
6C0201V ;:;_;-;;:; ----------- ;)-" .M 32.0 37.0 32.0 37.2
e ) ) 28.5 29,5 30.5 27.5 32.9
scozo2v BAT 2 vour 0 80 WC 1 1e1 0.3 D,1E M 32.0 37.0 32.0 37.2
T 28.3 29.3 30.5 27,3 32.3
GCO203v BAT 3 voLT 0 40 VIE 1 1.1 0.45 D,1E M| 32.0 37.0 32.0 37.2
scozosv T 2805 29.3 30.5 27.5 32.8
Gcoz0ev BAT & voLT 0 40 Ve 1 1.1 0.63 D,1E M 32,0 37.0 32,0 37.2
scozosv TR 28,5 29.5 30,5 27.3 3208
GCO205V ;:;-;—;t_):; ----------- ;"";;".voc 171 1a1 0465 D,1E RA M 32.0 37.0 32.0 37.2
e 28.0 29.0 30.0 27,5 32.3
60206V ;;;—;-;8[; ----------- 5"‘ ©0 WOC 171 1.1 0.45 D,1E RA M 32.0 37.0 32,0 37,2
T AR AR I R (28,0 29,0 30,0 275 32.5
S TR I T WY I M R
6Co301v 27.5 28,5 29.5 2643 32,3
scosozv SE mus voLT 0 %0 WL 171 1.1 0.45 D,IE | RA M 27.0 28,0 29.0 26.5 3243
scosoav T | 2105 2805 29.5 26.5 3205
scizonc maTL Cor o s0 A 171 1.6 0.95 | p g " N 15 25 .
scrzonc TR _ ; 20 1
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2. INSTRUMENTATION (Cont'd)

A. (CONT'D) GROUND SOURCE SEPTEMBER ."
TELEMCTERED DATA MCC-H REMOTE | NORMAL OPERATING  CRITICAL
I MEASUREMCNT MEASKE ) RANGE SAMP ACC ENG GRD . LIMITS LIMITS
R I M0 Mt i e vevonm ] 0 lsuvmy | SCATS | SIIR ] tow Woed ios  Low Miew
3C1202¢C V1 1.6 0.95] pg RA M 135 25
cc1202¢ -,- - ) 20 33
sc1203c 1 1.6 .95 D,1E RA M s T
6C1203¢C 20 33
6C1204C 7.95| D,1E RA M 135 25
GC1204C 20 33
GC1203%C 1.9 D,1E RA M 15 45 55 0 (3]
GC1206C 1.9 D,1E RA M 13 3 55 0 %]
GC4361X ] D,1E RE '
6C4362X D,1E RE .
6C4363X D,1E RE 1
GCo 364X D,1E RE
GC4365X D,1E RE
GC&366X D,1E RE
GCa367X D,1E RE
GC4368X D,1E RE
GC4369x D,1E RE 1E,RE
GC4370X D,1E RE 'RE
6CA3TIX D,1E R 'RE )
GC4372X D.1E RE 1E,RE
59961 D,1E RE 1E,RE PR
GC9962V Dlm RE n,n ., PRS
GC9963U D,1E RE 1E,RE PRS
GC9964u Dlu RE n'n PRS
6C9965U D,1E RE 1E,RE | PRs
GCI966U BAT o D,lE RE 1E,RE PRS
) B SEPTEMBER 8,
TELEMETERED DATA NORMAL OPERATING CRITICAL
I MEASUREMENT MEASURE) RANGE SAMP ACC ENG LINITS LINITS
MEAS D  DESCRIPTION LOW MIGH UNITS RATE PCT uNITS| . LON NORM HIGH LOW MIGH
e SRS EE S S E v wews S Heems wews mee SeEes femeae crrde coni avie canme Komel e e Ciste Sesas Semee Smaes
GYDO50X ABORT CMD OFF oN w1 .
GYOL 11X Et;-;;n A ON .“ _[_)an ctLo 171 D,0E RE OE,RE
Grol12x €0 :u 8 ON “Toen cLy 171 D,CE RE OE’RE,
GY0121X STG ALY A FIRE PN CL) 1 D,CE RE OE,RE
GY0LZIX STG ALY B FIKC | opw  Cin 1 D,0E RE OF, RE
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LM-1 DATA BOOK

INSTRUMENTATION (Cont'd)

B SUISYSTEN
. INSTRUMENTAT [UN

TELEMETERE ) DATA

MEASJREMENT MEASURE) RANGE SAMP ACC ENS C
DESCRIPTION LOW  HISH UNITS <ATE PCT unifs | RTCC

NORMAL UPERATING
LIMITS

LOW

SEPTEMBER 8

CRITICAL

ABS

CAL 85 PCT N.0 5.0 vDoC 1071 .5 «02 D,].E 4,23

caL 1s pcr 0.0 5.0 vbC 10/1 .5  .02| D,1E 0.13

wer 7 e 1071 T T o

CES AC PWR FAIL - P:;J -;FS /1 B YES

CEs nC PWR FAIL | No ves 11 YES

AGS PWR FAIL T NO YES _l-;l- o B YES

CLW PwR E:IL >--i-’:(; YES 171 D_Lm YES

MASTER ALARM ON NO  YES 1”71 D,1E YES

oFt caL ov o ov 1 e

LMISLA SEP --;e-;““;a 1 1D B J

B,| suas'JZr'EE ....
CUMMIUNICAT

$=-BND PWR AMP B0 171

S-BAND RFLT Pme T

OcA STATUS | aterraL woan o 1

uHF sie stR S99 <10 oom i -9 ~54

PRSP S SV W ° 2" S N s o SO

S-BAND §1 21y xn -5 s oes 1/ D,1E -5

Sminn o s o i G SN 08 s R A e R RS G
ABS
428
4eb

------------------------------- i 3.35 4eb

T . 3.4 4025




2. INSTRUMENTATION (Cont'd)

c. SEPTEMBER 8,
ENVIRONMENTAL CONTROL GROUND SOURCE
TSLEMETERED DATA MCC-H REMOT K NORMAL OPERATING CRITICAL
HEAT :! :32‘5'}57[;3; :SCSJ:E :unﬁ:?ﬁrs :::: :2? u?ﬁs RTCC CRD CCATS SITE LOW t:«:::s HIGH ulnltmr‘cfcn
e wneeiceiesiabEhe Gehes wEdiE ieued e S P BSTPION L 0N, dos-somdd csana wasan B e i
GF202e® PRI GLY PMP DEL » 0 50 PSID 1/1 1.9 .93 pag RA M 2502 2845 3244
GF2021P 30,0 33,0 35.2
GF2021P T - I 3.6 34,0 35.2 3.0 36.8
GF2041X BLY LEVEL LOWw  aBs  PRs Tin T D,1E RE AE PRS
GF3571P Zu";-;;;;; ---------- 8"“ -"”D,].E RA 2.4 6ol Te7
GF35820 ASC U 82 PRESS 0 .41| D,1E . M 4el 408 5.4
GF35830 ASC 2 B2 WRESS 0 25 PSIA 1 2.6 .s:.""ﬂ,_]:E RA M 41 48 5.4
GF3591p \.J;;.;C;-‘;E—S; -------- 5"";;";su 171 1.9 .ar| D,I1E RA 2.4 6ol 1.7
GF3592p FowRLE PRESS o 25 PSIA 171 1.9 aer D,1E RA 2.4 6.1 T.7
GFAl01P PRI M7 REG BEL ¥ 0 2 #S10 171 3.0  .05| D,1E RA M 0.5 0.75 1.0
GFASILT PRI W/B W20 TEWP 20 160 0E3F 172 2.4 3.36| D,1E RA 61,0 68,0 95,0 33,0 120.0

56,0 7T0.0 96.0 33,0 120.0

GF4541T SUIT /B INLET 20 160 DESF 1

GF45823 ASC 1 M20 QTY u-- 100 PCT 474 2.9 2.9| p M‘ 50,0 100.0 52.0
GF4583Q ASC 2 W20 Q1Y e 10 oCT 171 2.9 2,9 p M «"so.o 100.0 5240
GF9997U GLY PUMP PRESS » 87 PSIA A/ 2.1 1,26 “D,ll'.‘ ) --p; 8.9 52,7 57.0

GFoesTy B 53.7 57.2 59.7

GF9997U RA T 38.6 &le5 €3,0 8.2 43.8
GF9998U GLY TEMP T 20 1eo o;;; A7l 1.2 1l.18( D,1E RA T -“l; ----- ]";;.o 42,0 56,0 32.0 69.0
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2. INSTRUMENTATION (Cont'd)

VSTER SEPTERBER 0,
b. 1UN + SUTDANCE] GROUND SOURCE
TELEMETERED . DATA MCC-H REMOTE | mOR4AL OPERATING CRITICAL
1 MEASUREMENT DATA RANGE  SAMP ACC ENG GND SITE LINITS LinITs
MEAS. D DESCRIPTION LOW HIGH UNITS RATE PCT UNITS RTCC STATION CCATS LOW NORM HIGH LOW HWIGH
ewmm—— e e mmm e mmm— e ——— mmm e e ———— - D - WL cecanl cfene cmcef cecee cecen ccene comwe ——e—

GGOOOLX PGNS DUWN LINK DATA

GG1040V PLS TORQ REF 85 135 voC n

661040V -

GGlL10v 2.5 vOC TH BIAS o s voc D - ,
ety o i

GG1201v TR 28 vaC 800 0 1 vans RA ¢

GG1331V IRIG SUSP 3.2 XC 0 3.l vams } RA M
GEI5 1k MU sTBY OFF N D 1E,RE

6615 13x

6G1523X LGC OPR oFF  oN - D 1E,RE AE
seisax T

6G2001V X PIPA OUT IN PHSE =2.5 +2.5 VRMS D RA

662001V o

GG2021V Y PIPA OUT IN PHSE -2.5 +2.5 VRMS D RA

GG2041v Z PIPA OUT IN PHSE -2.5 +2.5 VAMS RA

6G2041V

GG2107V IG SVO ERR IN PHSE -3 -_:;_ VRMS D RA

cG2107v

662110C 16 YORQ MTR CUR D RA !
GG2112v ;;_;;;;-E;;.;;;‘- ~20425 420425 VRMS D M,RA
CGZ113V 16 RSVA OUT COS  -20.25 +20.25 VANS D M,RA
662121V 1G 1X RSVR SIN X 35T vams

GG213TV MG SVO ERR IN PHSE -3 +3  VAMS D RA

662137V )

662137V

GG2140C 4G TORQ MTR CUR 20.5 0.5  AWP D RA

662142V MG RSVR OUT SIN  -20.25 +20.25 VKNS D M,RA
ce2142v

GG2143V MG ASVR OUT COS  -20.25 +20.25 D M, RA
GG2143V T

6G2151V MG 1X RSVR SIN X -5 +5 VRMS

GG2167v 0G SVD ERR IN PHSE =3  +3 VRMS D R

ra216Tv

662167V

GG2170C OG TORQ MTR CUR  -0.9 0.9  ANP D RA g
6G2172v 0G RSVR OUT SIN  -20.25 +20.25 VRNS D 'M,RA
GG2173V 0G RSVR OUT'LDS  =20.25 +20.25 VRS D . M,RA
6G2181V 0G 1X RSVR SIN X -5 45 VRMS ‘
662219V PITCH ATT ERR -5 5 VRMS

GG2249V YAW ATT ERR_ -5 ¢35 VRS

662279V ROLL ATT ERR -5 +5  VRMS

GG2300T PIPA TEMP 120 140 DEGF’ D M
6623007 )

6G2301T IRIG TEMP 123 140 DEGF D M
6660207 PIPA CAL TEMP " 0 150 DEGF D,1E RA M
GG90OLX LGC WARNING 485 PRS D 1E,RE ' RE,1E | - .
GG9002X 1SS WARNING ABS  PRS ’ D 1E,RE RE,1E
GG9003X PGNS CAUTION ABS  PRS ) D 1E,RE RE, 1E
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2. INSTRUMENTATION (Cont'd)

" X U yrITEN” . GROUND SOURCE SEPTENBER 8, @
TELEMETERE ) DATA MCC-H REMOTE | NORMAL UPERATING  CRITICAL
1 MEASURFMENT HI:AS\I-(E? RANGE SAMP ACC EVG GND SITE LIMITS LINITS
MEAS D  ODESCRIPTION LO4 4034 U4ITS RATE PCT UNITS| RTCC S LOW NORM HIGH LOW HIGH
................................. womm mmmm mom mmmme |emmee weep STATION L - 7ICCll doiee cee] memem meee cocee cceee emeee
GH1204X OUT NET N0 YES 1 D 1E,RE NO YES
GHI214X AUTO DN o ves 11 D 1E,RE . CAE ' ) :
R wooves K ) 1E,RE 1E, RE
GH1230X APS ARM Tho ves 1 D 1E,RE 1E '
GHL240V X TRANS CMD -12  +10  vOoC 10 D L 0o uw
GH1247V YAW ERR CMD -13  +13  vOoC 10/1 1.1 23| D -13 5 413
GH1248V PITCH ERR cHo -13 a3 W 1071 1.1 +23| D -13 5 13
GH1249V ROLL ERR CMDD 5 Twe 1071 1.1 .29] D -13 o5 13 -
GH1260X APS ON OFF OV 50/1 D 1E,RE 1E,RE )
GH1283X ABORT STAGE OFF oN s0/1 D 1E,RE E,RB
GH1286X ENG FIRF OVERQIDE NEE 0N 1 1E,RE 1E,RE
GHI301X OPS ON - NFF or;. 171 D 1E,RE ll,R!'
GHI3LLV MAN THRUST CHD 0 16,5  voC 171 1.2 <175| D RA M,RA 2.6 2.4 2.8
evsuy T Sel 408 Se6
GH1313V PITCH GDA POS -xs" +15  VOC 1071 1.5 45| D- RA M,RA =15 +15
GH1314V ROLL GDA POS '-n—“:u VOC 10/1 1.5 .45| D RA M;RA -15 15
'GH1323x P TRM FAIL T ves 11 D 1E,RE 1E,RE “ves
GHL330X R TRM FAIL NO  YES 171 D 1E,RE 1E,RE YES
GH1331V AUTO THRUST CM) 0 ;;" voc 1071 5.8 .70 D RA M,RA o 0 o o o5
GH1331V - 1146 12.0 12.6 1l.4
GH1331V Ty 4 0 6e13
GH1 348X DFS ARM NO —-;;.;.-- 1 D IE,RE IE,RE
GHL61BY JD 40 JUTPOT oFr on 200 RE 1E 1E, RE
GH1419V ;; 4D ouTPUT JFF ON 200 1E,RE m,}m’ 1
GHI620v 10 F OUTPUT oFF o 200 | RE 1E 1E, RE
GH1421V 38'22'66?;6? ------- r_);; oy 200 - RE 1E iE,RE
GH1422v JD 30 OuTPUT R ON 200 RE 1E 1E,RE
GH1423V JO 30 OuTPUT OFF l-);"_ 200 1E,RE 1E,RE
GH1424V ;;_;;-5;;;;; ------- ;;;"”;;"- 200 RE 1E iE,RE
GH1425Y JD 35 DUTPUT 0FF  ON 200 ) RE 1E 1E,RE
GH1426V ;l-) 20 ouTPUT OFF oN ;a;-" RE 1E 1E,RE
GHLe27V JD 20 OUTRUT e ov 200 RE J:E 1E,RE
GH1426V J0 2F OUTAUT Tore ow 200 RE —"):1; 1E,RE
GHI629v D 25 OUTPUT oFF v 200 RE 1E 1E,RE
GH1430V JD 11 OUTPUT OFF N 200 RE 1E 1E,RE
GH1431V JD 10 QUTPUT oFF o 200 RE 1E 1E,RE
GH1432V J0 1F NUTPUT - OFF oN 200 RE 1E iE,RE
GH1433V ;I;-;;_l;;"u' OFF ON 200 RE 1E :LE,RE
GH1461V RGA YAW RATE -:5.5 *3,5 VRMS 10/1 2.7 19 D RA T "-M,RA ~-3.9 +3,5
GH1462V ;t-;;-nvcn RATE  -3.5 +3.5 VAMS 1071 2.7 19| D RA M,RA -3,5% L e3es
GHLS63V AGA ROLL RATE 3.5 +3.5 vRMs 1071 2.7 19| p RA M, RA | 3.3 *308
GH1603X DEADBAND NAR WIDE 1 D 1E,RE 1 WIDE
GH1608X :G;t-) MODE OFF ON 1 D 1E,RE RE, CE .
GHL8O9X ATT HOLD  OFF  ON 1 D 1E,RE RE, 1E
GH1621X AGS SEL PoNS  AGS 1 D 1E,RE 1E RE,1E " AGs(RGA)
GH1896X UNBAL CPLS NO  YES 1 1E,RE )
’ ., E SUBSYSTEN
<lsr + CONTROL = L¥P
e — e mmeme smcem ccem eev secce |[smcce cscde e mdope cocce decie caeed cdbes daecs cesss wssas sansa
GHS1S1V PRA COMPARE ABS  PRS 50 1E RE,1E Ass
GWSLS3V PRA CLOCK ON ABS  PRS 10 ®E @Jm ' ' Ass
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INSTRUMENTATION (Cont'd)

F-|»nooUL§?333§§§:ur STAGE GROUND SOURGE SREITREES:Ss
TELEMETERED DATA MCC-H REMOTE | NORMAL OPERATING  CRITICAL
| MEASUREMENT MEASURED RANGE SAMP ACC  ENG LINITS LINITS

MEAS D DESCRIPTION LM MI3H UNITS RATE pCT uaits| RTCC GND CCATS | SITE LOW NORM HIGH LOW HIGH
—————— mm———— e T T R ~-ee= ~--{ STATION-F~ - - - ———
GPOOOLP APS ME 1 PRESS 0 4000 PSIA 1/1 2.4 112.6| 3500 1000 3500
P000LP T - 3500 1000 3500
seo0ore T 400 3500 250 3500
GP0002P APS WE 2 PRESS 0 000 °SIA 171 2.8 111.~*-_'5 M,RA 2700 3500 1000 3500
epocoze ) 3500 1000 3500
epo00ze T T 400 3500 250 3500
GPO025P APS WE REG PRESS o 300 esta 171 2.0 sema| D RA o 15 200 250
eeoozse ; 172 205 172 208
GPO025P 172 18 188 150 208
GP0025P - 208 250
GPO20LT APS WE 1 TEMP -200 +200 IEGF 1/l 1,8 1,20 D 30 70 140 30 140
GPo201T B 30 160 30 140
6P02017 T N -120 160 -120 140
GP0201T T T T 70 140
GPO202T APS HE 2 TEMP 200 +200 0EGF 171 1.8 r.20| D 30 70 140 30 140
6P02027 . T 0 150 30 140
epoz02r -120 160 =120 140
6P0202T
GPO3 18X
6P0320x
GPOTIAT
6P0908X
cP12187
GP1408X AE
GP1501P APS FUEL PRESS T RA.M 100 190 100 190
eersore T ] N 172 205 1712 205
GP1S0LK ::::--__-_:_--.__"- -------------- - 155 165 187 115 225
GP1501P i ) 178 205 172 2%0
GP13030 APS OX PRESS 0 250 PSIA 171 2.2 5.50| p M, RA 100 190 100 190
episos T - - 172 205 172 205
eesnze 155 165 181 115 225
GP1503p 172 205 172 2%0
Gr20100 APS TCP T T ssia 17 2o1 .09 D RA M.RA 115 120 125 90  1%8
S Y U FX X S 12,78
GP2998U PROP VLVS NDEL P CLDI/0PN MID 100 _D,].E,OE RE m’RE
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2.

HMEAS ;
————
GQ3oler
GQ3olsr
GQ3018P
GO3309x%
GQ3310x
GO3435P
GQ3435P
GQ3435pP
GQ3603Q
G02603Q
GQ3604Q
6Q36040
GQ3ellr
GQlellpr
GQ3ellP
GQ3e6llP
GQ3T1eT
GQ3719T
GQs103Q
GQs103Q
GQ4104Q
GQ4104Q
GQ4LLLP
GQalllP
GOalL1P
GOs111LP
GQ4218T
GQe2197
GQ4455x
GQes 0P

<QesioP
G06806H
GQTe98U
GQ749%

INSTRUMENTATION (Cont'd)

SEPTEMBER 8,

F'I"DFULS?g:j;::E:NT STAGE GROUND SOURCE
TCLEMETERED DATA MCC-H REMOTE NORMAL OPERATING CRITICAL
ooy S W e T oo [ oonts | ST | e e’ a6
DPS HE PEG PRESS 0 300 PSIA 1/1 2.0 3,89 D M,RA 50 253 300
------ T 242 253 242 293
------- - 242 246 253 220 253
LN l O T A
DPS HE 2 OPEN cn oen 1 D 1E,CE, AE
DPS HE PRESS 0 2007 PSlA 1 1.7 3l.26 _’_i; RA RA,M 500 1380 350 1560
350 " 1sso 1960
350 1550 300 1960
171 1.1 Loz D RA 95 5.6
S AT
171 1a1 1,02 D 95 5.6
W71 .86 .
OPS FUEL PRESS 0 309 PSIA 171 1.3 5.60 D M,RA 190 235 160 235
) 2164 220 226 TBD 240
- 229 235 239 18D 260
- 242 253 T8O 253
OPS FUEL 1 TEws 20 120 DEsF 1 2.4 2.80 D 50 70 90 40 100
ors FUEL 2 TEWP 20 120 IEGF 1 2.8 2,90 D 50 10 90 40 100
ops ox 1 oty 0 e eCT /L a1 1.0z D RA 95 5.6
------- % T
oPS NX 2 QTY 0 95 PCT 171 11 Lo02| p 7_V~V;;--1;;:--_---
- - o7 «66 )
briodpaiss o e ssia 17 2.0 3.03] b | it B0 ao 130
) 214 220 224 TeD  is0
_________ e 229 235 239 © T80 260
' 262 253 T80 251
oS 0x 1 TEMP 20 1 2.8 2,80 D 50 10 90 s 100
wi oz Tow i ok Vi nn] b ! o T T e e
oPs rm-w Lo 1 D 1E,CE, AR Lo
ops TCP . 0 207 PSIA 1/1 1.9 2.70| D RA M,RA 100 104 . 108 95 110
----- 9 12 7 14
VAR ING ACT POS °::-1°° PCT 5071 1.1 1410 D RA M,RA
PROP VLVS DEL » ZLJ/JOPN MID 100 D,1E,CE | RE 1E,RE
o wis cel ¥ Storaninia T ios D,15,% 2 1 e
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2.

INSTRUMENTATION (Cont'd)

SEVIEMBER 8,

Fs | REACTION cd.:"tnm.l GROUND SOURCE i
TELEMETERED DATA MCC-H REMOTE NORMAL QPERATING  CRITICAL
I MEASUREMFNT MEASURFD RANGE SAMP ACC ENS SITE , LIMITS LIMITS.

MEAS D  DESCRIPTION LOW HISH UNITS RATE PCT uvirs| RICC STmQ)L. CCATS 4. LOW NORM HWIGH LOW HIGH
eem - emmmme———————— ~ mmmee mmmee mcese c-—— s mmsma |eesad = mmese Fome cmmed ceees scces slhees coebhe ———
GR1085Q RCS PROP A QTY 0199 PCT 1/1 3.0 3,04 p M o 100

GR1089T 3.0 3.04| p 0 100 120
GR1089T 120
GR1093Q RCS PROP B QTY 0 100 SCT 171 3.0 3.06 D M 100

GR1099T WE TANK B SURF 20 120 DESF 171 3.0 3.04 %0 100 120
orioner T il 120
GRUIOLP RCS A HE PRESS 0 3500 PSIA 171 2.8 93.37 D M 1240 3000 500 3500
GR1101P o - ) 31500
GRL102P RCS B HE PRESS 0 3500 PSIA 1/1 2.0 63,67 D M 1240 3000 500 3500
GR1102P T 3500
GR1202P RCS B REG PRESS 0 330 PSIA 171 2.8 1,88 D M 178 188 150 213
GRZL2AT RCS & FUEL TEMP 20 120) DESE T71 I8 2.8 D 50 90 40 100
GR2122T RCS B FUCL TEWs 20 120 o€3F 171 2.8 2.8| D 50 % 40 100
GR2201P A FUEL MFLD PRES 0 330 PS1A20071 2.3 3.61 D M 165 185 140 210
GR2202P B FUEL NFLD PRES 0 350 PSIAZ00/1 1.9 6.5 D M 165 185 140 210
GR3201P A OX MFLD PRESS 0 350 PSIAZ00/1 1.9 6.5 D M 165 185 140 210
GR3202P B OX ¥FLD PRESS 0 350 PSI1A200/1 1.9 6454 D M 165 185 140 210
GROOOIT QUAD & TENP 20 200 DEGF 171 2.2 3.9 D AE 122 126 130 120 190
GR6002T QUAD 3 TEWP 20 2 DEGF  1/1 2.2 3.96 D AE 122 126 130 120 190
5R6003T QUAD 2 TEMP €GF 1/1 2.2 3.95] D AE 122 126 130 120 190
GROOOAT QUAD 1 TEM 20 200 DESF 171 2.2 3.98] D ) 122 126 130 120 190
GR9609U RCS MAIN & CLSD  OON  CLD 11 D 1E, CE, RE RE,1E |

3R9610U ;(_:.sjuu B LSO 0PN Cu 171 D 1E, CE,RE RE,1E

GRY6L1U ASC FEED A UPEN Lo oW 171 D 1E, OE,RE 1E,RE
' 3R9612U ASC FEED B OPEN cLo 0PN 11 D 1E, CE,RE RE, 1E

GR9613U A/B XFEED OPEN cL0 09N 11 D 1E, CE,RE RE, 1E

GR9661U 4A 1SN CLSD UPN  CLD 1 D 1E,RE RE,1E

GR9662U 4B 15D CLSD PN CLD 1 D 1E,RE RE, 1E

GR9463U 34 IS0 CLSD 0N CLD D 1E,RE RE,1E

GR9664U 3B 150 CLSN UPN  CLD 1 D 1E,RE 1E,RE

GR9665U 24 150 CLSD 0PN © CLD 1 D 1E,RE 1E,RE

GR9666U 28 [SO CLSD PN CLD 1 D 1E,RE 1E,RE

GR966TU 1A 150 CLSO QPN CLD 1 D 1E,RE 1E,RE

GR9663U 18 IS0 CLSD PN CLD 1 D 1E,RE 1E,RE
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3. LM SUBSYSTEM INFORMATION
A. PGNS - Alarm Error Codes

1 SYS

00205 SATURATED-PIPA ALARM

00206 ZERO CDU NOT ALLOWED WITH COARSE ALIGN AND GIMBAL LOCK

00207 1SS TURN-ON REQUEST NOT PRESENT FOR 9 SECONDS

00210 IMU NOT OPERATING WHEN ICDU ZERO REQUESTED

00211 COARSE ALIGN ERROR. GIMBAL ANGLES NOT WITHIN 2 DEGREES OF DESIRED AMGLES
00212 PIPA FAIL WITH PIPA FAIL INHIBIT BIT SET

00213 1SS TURN-ON REQUEST WITH ISS OPERATIVE DISCRETE NOT PRESENT

00214 PROGRAM USING IMU WHEN TURNED OFF

DISPLAY ALARMS (PART I

00300 ABORT COMMAND RECEIVED BUT ARORT NOT ENARLED

00310 CURTAINS ALARM (BADEND IN ATTSTALL, IMUSTALL, ETC., USUALLY)
00312 DAP MANEUVER PREVENTED BY FAILURE OF JETS

00315 FORGETIT ALARM

00316 RESTART OCCURRED BUT PROGRAM WASN'T RESTARTABLE (FAKESTRT)

PR DIFFICULTY

00401 DESIRED GIMBAL ANGLES YIELD GIMBAL LOCK

00404 COMPUTED DT FOR WAITLIST TOO BIG OR NEGATIVE (TASKSETR - MP 9). ABORT (LGC)
00405 LAMBERT ITERATIONS NOT CONVERGING - MISSION PHASE 13

00410 OVERFLOW PRIOR TO OR DURING COMPUTATION OF ACS OR AFCS (MP 11)

00411 OVERFLOW IN ANG MOMENTUM CMD (COMPUTATION OF AFCS1) (MP 11)

00412 OVERFLOW AFTER COMPUTATION OF AFCS1 (MP 11)

MISSION SCHEDULER ERRORS
00601 MISSION PHASE DUE BUT PHASE REGISTER = 0
C ITER_HARDEARE FUNCT [ONS

01102 AGC SELF TEST ERROR

01103 UNUSED CCS BRANCH EXECUTED. ABORT (LGC)

01105 DOWNLINK TOO FAST

01106 UPLINK TOO FAST

01107 PHASE TABLE ENTRIES DO NOT AGREE - DO A FRESH START
01110 RESTART BUT NO GROUPS ACTIVE

LIST OVERFLOWS (ALL COMPUTER TS,

01201 EXECUTIVE OVERFLOW - NO VAC AREAS

01202 EXECUTIVE OVERFLOW - NO CORE SETS

01203 WAITLIST OVERFLOW - TOO MANY TASKS

01206 KEYBOARD AND DISPLAY WAITING LINE OVERFLOW

01207 NO VAC AREA FOR MARKS

01210 MORE THAN ONE IMU, RR, AOT, OR ATTITUDE PROGRAM ATTEMPTING TO USE STALL
ROUTINES AT SAME TIME

INTERPRETER ERRORS

01301 ARCSIN-ARCCOS INPUT ANGLE TOO LARGE. ABORT (LGC)
01302 SQRT CALLED WITH NEGATIVE ARGUMENT. ABORT (LGC)

DISPLAY ALARMS (PART 2)

01405 DV ALARM. ENGINE ON BUT NO THRUST

01410 JET FAIL DURING FCS TEST

01411 CDU DOES NOT AGREE WITH COMMAND TO 1 DEGREE
01412 CDU DOES NOT AGREE WITH COMMAND TO 5 DEGREES

KEYBOARD AND DISPLAY PROGRAM
01501 KEYBOARD AND DISPLAY ERROR DURING INTERNAL USE. ABORT (LGC)
SYSTEM TEST ALARMS

01600 DRIFT TEST OVERFLOW
01601 BAD I[MU TORQUE IN DRIFT OR IN GYROCQMPASS

CAUTION

THE FOLLOWIMG ERROR CODES SHOULD NOT BE
DISPLAYED ANYTIME DURING THE MISSION.

OPTICS SUBSYSTEM

00105 MARK SYSTEM CURRENTLY IN USE

00111 MARK IS MISSION AFTER V53 ENTER

00112 AOTMARK SYSTEM HAS NOT BEEN INITIALIZED TO ACCEPT THIS MARK
00113 NO BIT 3, 4, 5, 6, OR 7 CINBITS) IN CHANNEL 16

00114 REQUESTED MARK NOT MADE

00115 NO MARK TO REJECT

RADAR ERRORS

00501 RADAR ANTENNA OUT OF LIMITS OF EACH MODE
00502 DESIRED RADAR GIMBAL ANGLES OUT OF LIMITS OF EACH MODE
00505 NO RENDEZVOUS RADAR DATA GOOD SIGNAL WITHIN 30 SECONDS WITH LOCKON
. REQUESTED

00510 RENDEZVOUS ZERO CDU REQUESTED WITH RENDEZVOUS RADAR NOT IN AUTO MODE

00514 RADAR RENDEZVOUS AUTO POWER OFF WITH PROGRAM USING THE RENDEZVOUS RADAR

00520 RADAR RUPT OCCURRED BUT NOT EXPECTED

00521 RADAR DATA COULD NOT BE READ

00522 LANDING RADAR NOT IN DESIRED POSITION

00523 LANDING RADAR DID NOT ACHIEVE POSITION 2 UPON REQUEST IN DESIRED TIME
INTERVAL

00524 TARGET VECTOR REQUIRES RENDEZVOUS RADAR ANGLES NOT WITHIN LIMITS OF
EITHER MODE

*#COMPLETE LISTING BASED UPON REV 0 OF SUNBURST 116, MAR. 29, 1967.

LM-1 DATA BOOK



3. LM SUBSYSTEM INFORMATION (Cont'd)

A. PGNS - Nouns

LM-1 DATA BOOK

NORMAL NOUNS

00 NOT IN USE

01 SPECIFY MACHINE ADDRESS (FRACTIONAL)

02 SPECIFY MACHINE ADDRESS (WHOLE)

03 SPECIFY MACHINE ADDRESS (DEGREES)

04 SPECIFY MACHINE ADDRESS (HOURS)

05 SPECIFY MACHINE ADDRESS (SECONDS)

06 SPECIFY MACHINE ADDRESS (GYRO DEGREES)

07 SPARE

10 CHANNEL TO BE SPECIFIED

11 SPARE

12 SPARE

13 SPARE

14 SPARE

15 INCREMENT MACHINE ADORESS

16 TIME SECONDS

17 TIME HOURS

20 1cou

21 PIPAS

22 NEW ANGLES 1

23 DELTA ANGLES 1

24 DELTA TIME (SECONDS)

25 CHECKLIST

26 PRIO/DELAY, ADRES, BBCON

27 SELF TEST ON/OFF SWITCH

30 STAR NUMBERS

31 ALMCADR, ALMCADR +1, ERCOUNT

32 DECISION TIME (MIDCOURSE)

33 EPHEMERIS TIME (MIDCOURSE)

34 MEASURED QUANTITY (MIDCOURSE)

35 INBIT MESSAGE

36 LANDMARK DATA 1

37 LANDMARK DATA 2

40 RENDEZVOUS RADAR ANGLES (TRUNION,
SHAFT)

41 NEW RENDEZVOUS RADAR ANGLES (TRUNION,
SHAFT)

42 AOT ROTATION ANGLES

43 AOT DETENT CODE

b4 FORWARD VELOCITY, LATERAL VELOCITY

45 ROTATIONAL HAND CONTROLLER ANGLE RATES

46 SPARE

47 SPARE

50 FAILREG, FAILREG +1, FAILREG +2

51 SPARE

52 GYRO BIAS DRIFT

53 GYRO INPUT AXIS ACCELERATION DRIFT

54 GYRO SPIN AXIS ACCELERATION DRIFT

END OF NORMAL NOUNS

MDXED NOWNS

55 LANDING RADAR ALTITUDE, TIME (SECONDS)

56 LANDING RADAR VEL X, TIME (SECONDS)

57 LANDING RADAR VEL Y, TIME (SECONDS)

60 LANDING RADAR VEL Z, TIME (SECONDS)

61 TARGET AZIMUTH AND ELEVATION

62 RENDEZVOUS RADAR RANGE, TRUMNIOM, SHAFT

63 RENDEZVOUS RADAR RANGE RATE, TRUNNION,
SHAFT

b4 INITIAL ALTITUDE, FINAL ALTITUDE, ALT.
RATE

65 SAMPLED TIME (HOURS AND SECONDS)
(FETCHED IN INTERRUPT)

66 SYSTEM TEST RESULTS

67 DELTA GYRO ANGLES

70 SPARE

71 SPARE

72 DELTA POSITION

5 DELTA VELOCITY

74 MEASUREMENT DATA (MIDCOURSE)

75 MEASUREMENT DEVIATIONS (MIDCOURSE)

76 POSITION VECTOR

77 VELOCITY VECTOR

SCALE AND DECIMAL POINT

CXXXXX)
CXXXXX.)
(XXX.XX DEGREES)
(XXX. XX HOURS)
CXXX. XX SECONDS)
(XX.XXX DEGREES)

COCTAL ONLY)
(XXX.XX SECONDS)
(XXX.XX HOURS)
(XXX.XX DEGREES)
(XXXXX. PULSES)
(XXX.XX DEGREES)
(XXX.XX DEGREES)
(XXX.XX SECONDS)

CXXXXX. )

(OCTAL ONLY)

CXXXXX.)

CXXXXX.)

COCTAL ONLY)

C(XXX.XX HOURS (INTERNAL WNITS =
WEEKS))

CXXX.XX HOURS CINTERNAL UNITS =
WEEKS))

CXXXX. XX KILOMETERS)

COCTAL ONLY)

COCTAL ONLY)

COCTAL ONLY)

(XXX.XX DEGREES) C(UNUSED IN LM-1)
(XXX.XX DEGREES) (UNUSED IN LM-1)

(XXX.XX DEGREES)

(XXXXX. )

(XXXXX. FEET/SEC)

(XXXXX. DEG/SEC) (NOT USED IN LM-1)

COCTAL ONLY)

(.BBXXXXX (MILLIRAD/SEC))

(.BBXXXXX (MILLIRAD/SEC)/
(CM/SEC SEC)

C.BBXXXXX (MILLIRAD/SEC)
(CM/SFC <FC)

SCALE AND DECIMAL POINT

(XXXXX. FEET, XXX.XX SEC)
CUNUSED IN (M-1)

(XXXXX. FEET/SEC, XXX.XX SEC)
CUNUSED IN LM-1)

CXXXXX. FEET/SEC, XXX.XX SEC)
CUNUSED IN |M-1)

CXXXXX. FEET/SEC, XXX.XX SEC)
CUNUSED IN (M-1)

(XXX.XX DEG, XX.XXX DEG)

(XXXXX B.FEET, XXX.XX DEG,
XXX.XX DEG) (UNUSED IN LM-1)

(XXXXX. FEET/SEC, XXX.XX DEG,
XXX.XX DEG) (UNUSED IN LM-1)

CXXXXX. FEET, XXXXX. FEET,
XXXXX. FEET/SEC)

CXXX.XX HOURS, XXX.XX SEC)

CXXXXX., W XXXXX, XXXXX.)
(XX.XXX DEG FOR EACH)

(XXXX.X KILOMETERS FOR EACH)

(XXXX.X METERS/SEC FOR EACH)

(XXX.XX HOURS CINTERNAL UNITS=
WEEKS), XXXX.X KILOMETERS, XXXXX.)

(XXXX.X KILOMETERS, XXXX.X METERS/
SEC, XXXX.X KILOMETERS)

(XXXX.X KILOMETERS FOR EACH)

(XXXX.X METERS/SEC FOR EACH)




3. LM SUBSYSTEM INFORMATION (Cont'd)
A. PGNS - Verbs

RE! VERBS

VERB DISPLAY
CODE EUNCTION LOCATION
00 ILLEGAL

01 DISPLAY (IN OCTAL) 1ST COMPONENT OF : R1

02 DISPLAY (IN OCTAL) 2ND COMPONENT OF : R1

03 DISPLAY (IN OCTAL) 3RD COMPONENT OF: R1

04 DISPLAY (IN OCTAL) 1ST AND 2ND COMPONENTS OF : R1, R2
05 DISPLAY (IN OCTAL) 1ST, 2ND, 3RD COMPONENTS OF: R1, R2, R3
06 DISPLAY (IN DECIMAL) ALL COMPONENTS OF : AS APPROPRIATE
07 DOUBLE PRECISION DECIMAL DISPLAY R1, R2
08 SPARE

09 SPARE

10 SPARE

11 MONITOR (IN OCTAL) 1ST COMPONENT OF : R1

12 MONITOR (IN OCTAL) 2ND COMPONENT OF: R1

13 MONITOR (IN OCTAL) 3RD COMPONENT OF : R1

14 MONITOR (IN OCTAL) 1ST, 2ND COMPONENT OF : R1, R2
15 MONITOR (IN OCTAL) 1ST, 2ND, 3RD COMPONENTS OF : R1, R2, R3
16 MONITOR CIN DECIMAL) ALL COMPONENTS OF: AS APPROPRIATE
17 MONITOR DOUBLE PRECISION DECIMAL R1, R2
18 SPARE

19 SPARE

20 SPARE

21 LOAD 1ST COMPONENT INTO: R1

22 LOAD 2ND COMPONENT INTO: R2

23 LOAD 3RD COMPONENT INTO: R3

24 LOAD 1ST, 2ND COMPONENTS IN R1, R2
25 LOAD 1ST, 2ND, 3RD CMNYS INTO: R1, R2, R3
26 SPARE

27 FIXED MEMORY DISPLAY

28 SPARE

29 SPARE

30 REQUEST EXECUTIVE

31 REQUEST WAITLIST

32 CONTENTS OF R2 INTO R3, CONTENTS OF R1 INTO R2

33 PROCEED WITHOUT DATA

34 TERMINATE CURRENT TEST OR LOAD REQUEST

35 TEST LIGHTS

36 FRESH START

37 CHANGE MAJOR MODE TO:

38 SPARE

39 SPARE

EXTENDED VERBS

VERB

CODE FUNCTION

. 40 ZERO (USED WITH NOUN 20, 1CDU ANGLES)

41 "COARSE ALIGN (USED WITH NOUN 20, ICDU ANGLES)

42 FINE ALIGN IMU

43 LOAD IMU ATTITUDE ERROR METERS

LT3 ILLEGAL VERB

45 COMMAND LR TO POSITION 2 (UNUSED IN 204/LM-1)

46 SAMPLE RADAR ONCE PER SECOND C(UNUSED IN 204/LM-1)

47 PERFORM LM FLIGHT CONTROL SYSTEMS (FCS) TEST

48 SPARE

49 SPARE

50 PLEASE PERFORM

51 PLEASE MARK

52 PLEASE MARK Y

53 PLEASE MARK X OR Y

54 PULSE TORQUE GYROS

55 ALIGN TIME

56 PERFORM BANKSUM

57 PERFORM SYSTEM TEST

58 SPARE

59 SPARE

60 ILLEGAL VERB

61 ILLEGAL VERB

62 SCAN LM INBITS

63 TURN OFF DAP AND SEND CDU'S ONLY ON DOWNLINK

64 SET TIMER TO GROUND ELAPSED TIME

65 SET GUIDANCE REFERENCE RELEASE DISCRETE

66 INITIATE LGC DFI TM CALIBRATE ROUTINE

67 SEND COMMAND TO LMP

68 SPARE

69 SPARE

70 SET MISSION TIMER

71 SET MISSION PHASE REGISTER

72 SET MISSION PHASE REGISTER AND TIMER

73 RESET DPS OR RCS COLD SOAK DISCRETE

74 STOP MISSION TIMERS (MISSION IDLE)

75 TARGET PARAMETER UPDATE

76 STATE VECTOR UPDATE

77 ILLEGAL VERB

78-99 SPARE

LM-1 DATA BOOK




V=¥ 009 V1Va L*W1

LGC BIT ASSIGNMENTS

BIT POSITIONS

WORD.
RENORD & | CHANNEL NAME CHANNEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1 L CP REGISTER L, BITS 16-1 1
2 Q CP REGISTER Q, BITS 16-1 2
3 SCALER2 HIGH - ORDER SCALER CHANNEL, BITS 14-1 3
4 SCALER1 LOW - ORDER SCALER CHANNEL, BITS 14-1 4
5 RITeN 14 RCS 13 RCS 10 RCS 9 RCS 6RCS 5RCS 2RCS 1RCS 5
D W 20 2u 30 3u 4 au
ROLL 16 RCS aRcs 8 RCS 12 RCS 11RCS 15RCS 3RCS 7RCS 6
s 1S as 3s 25 oF IF aF 3F
7 FEXT E7 E6 ES 7
- DSKY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY RELAY 6
[ ADRS 4 ADRS 3 ADRS 2 ADRS 1 BIT11 BIT 10 BIT9 BIT 8 BIT7 BIT6 BITS BIT4 BIT3 BIT 2 BIT1
SMART
WA41R1 11 DSKY ENGINE ENGINE JOB CAUTION TEST oP VN KEY TEMP UPLINK comp ISS 11
A OFF oN RUNNING |  RESET CONNEC ERROR FLASH RLSE CAUTION ACTV ACT WARN
Wil 15 e ISSTON | RRENAB LRPOS | -ROLL +ROLL -PITCH +PITCH | DISPLAY ENABL ZERO COARS HVEL ENABL ZERO -
DEL COmP AUTO TR COMM TRIM TRIM TRIM TRIM 1 DATA IMU ERR ICou ALIGN LO sCL RR ERR RRCDU
— i - ENABL RESET RESET RESET ENABL TEST RHC ENABL DNLNK BLOCK INHIBIT RADAR RADAR RADAR RADAR i
T6RUPT | TRAP32 | TRAP318 | TRAP31A | STANDBY | ALARMS READ RHCCTR | WD ORD INLINK UPLINK ACT a b c
— i - DRIVE DRIVE DRIVE ORIVE DRIVE GYRO GYRO GYRO GYRO GYRO THRUST ALT ALT OUTLINK i
Ccoux couy couz 0couT 0coUs ACT MINUS a b ENABL DRIVE METER RATE ACTV
15 MAIN KEY KEY KEY KEY KEY s
DSKY 5M am 3m M m
NAV DESCENT DESCENT MARK
16 DSKY z ) REJECT MARK Y MARK X 16
TEMP 1SS T ON ™My Icou ™y 6/C CONT My RRCDU DISPLAY | AUTO ABORT ENGINE STAGE
Wazk1 % GNLG IN LiM REQUEST FAIL FAIL CAGE OF 5/C OPRAT FAIL 1DATA | THROTL STAGE ARMED VERIFY ARCRY 28
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

Y

SpM be|4-HJ - SNOd
(Ps3U0)) NOILVYINYOANI NILSASENS N7

2 Jo T 98ed

e



I

r
0
&
o
> BIT POSITIONS . =
- RECISTER | CHANNEL NAME CHANNEL
> 15 I 14 1 13 l 12 I 11 10 I 9 l 8 I b i | 6 ] 5 | 4 I 3 | 2 l ) m
® CP REGISTER L, BITS 16-1 OO (==
o o
o CP REGISTER Q, BITS 16-1 = w
& " <
HIGH - ORDER SCALER CHANNEL, BITS 14-1
o 1 wn
] LOW - ORDER SCALER CHANNEL, BITS 14-1 —
W43R2 31 TRANS ATT CONT AUTO ATT -Z +Z -y +Y -X +X -AZ (LPD) | +AZ (LPD) —— - “EL(LPD) | +EL (LPD) 3 -
ROT 0UT OF D STAB HOLD TRANS TRANS TRANS TRANS TRANS TRANS RMI +RMI “PMI +PMI 1 =
N I I s
ROLL PITCH T10-11 T9-12 T13-15 | T14-16 T6-7 T1-3 T5-8 T2-4 Y <
W44R1 L1 IMPULSE GIMBAL GIMBAL FAIL FAIL FAIL FAIL FAIL FAIL FAIL FAIL 22 (o) !
OFF OFF E o
Wa4R2 33 OPTICS 0SC AGC PIPA DNLNK UPLNK BLOCK LR RANG LR VEL LR LR LR DATA RR DATA RR RANG RR PWR 33 o
AGC ALARM | WARNING FAIL TOOFAST | TOOFAST | UPLNK LoSCL | DATGOOD | POS 2 POS 1 600D 600D LoscL | onaAuTo ) =z
34 DNLNK1 . 34 q
—
35 DNLNK2 35 (@]
WMAT MID MOON NBSM My e RADAR Py
W39R1 FWO0 J SWITCH COAROFIN IN RRNBSW LOCK ON
FLAG FLAG FLAG BIT IN
USE .. REQUEST e
(=}
TUMBLE NORMAL FINE 5 GUID =
W39R2 Fwl MONITOR | EXCESSIVE | ResTaRT ALIGN NOP0OAG | OO ON | SaBGoNE | S0 | RereRence [ AVES -
oN ALLOWED INHIBITED RELEASE ~
R
GYRO NO Pl IGNORE | KALCMANU |  ABORT ABORT | ASCFEED | ORBITAL v33 iSO NO RCS ok Pid
WA40R1 Fw2 BIAS FINAL ha FINAL N cMD MONITOR N INTEGRATE |  VERIFY Fuase TRIM TESTING o oo
comp VAW . YAW PROGRESS | ACCEPTED | ENABLED | PROGRESS oN upDATE | WMERS | GiMBAL INHIBIT e W
BYPASS
ampert | oo | ErsT | oo | RansFer | Moon sw, 160 ASCEQ | qarFass, RCO IGNITION | ENG OFF
W60RL Fwa NON- | LAMBERT | (amgert |, GUESS = | “anGLE ESCPSW, EST SET 4 NOT STATE cMD
CONVERGE ITERATION >180° | SMANGLSW MP4 MP13 ASc  |CONTROLLED| DELAYED | SETuP
MIN TRIM
NOT IN AUTO MASS psc ASC P-FORCE RECIP RATE
W40R2 DAPBOOLS SPS RATE prROBABLY | DAP | INBULSE | visiaiLity ENG oenceann | oiase | coveigs: | (AHET ACCEL oL CMD g
DAP MODE HOLD CORRECT PHASE oN L3 CORRECT ACTY
MODE POSSIBLE I
158 o NO NO NO NO Iss WAIT INHIBIT | INHIBIT INHIBIT WhiatT |
1 MODES TEMP 1S5 Iss MU 155 PIPA [0}
W29R1 o e i MU cou MU PIPA NOT ONE g e PIPA FAIL IMU 1CDU BELAY Ehil
N otoiTs 7 FAIL FAILS CAGE FAILS | OPERATING | SAMPLE ALARMS FAIL FAIL Vi 5
DWNLK UPLINK
WoSR2 1 MODES P'I‘;’A NOT NOT LAMP O
= FAILS 0 i) TEST Hy
FAST FAST )
n
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1




3. LM SUBSYSTEM INFORMATION (Cont'd)

B. VEHICLE ATTITUDE MOTION ANALYSIS Page 1 orf 2

+X AXIS
upP

L )

SYS
+YAW ||A||
SYsS
u QUAD 2 i ng
A
U L u
A
S~ D L
UAD 3 QUAD 1
U F ‘
R
0 0]
+PITCH R F +ROLL ’
. D +Z AXIS
+Y AXIS QUAD 4 FORWARD
QUAD
SYSTEM ———\ l /'—— EXHAUST DIRECTION
A 1 F



3. LM SUBSYSTEM INFORMATION (Cont'd)
B. VEHICLE ATTITUDE MOTION ANALYSIS Pagn B o B

MALFUNCTION

Q/nY,
f + - 1 1 1 - PIT GDA FAIL MINUS POS
- + 1 1 1 + PIT GDA FAIL PLUS POS
= = 1 1 1 +| ROLL GDA FAIL MINUS POS
+ + 1 1 1 -| RoLLGDAFAIL PLUS POS
BURN, 4 =l ==zl |3 [+ | PIT GDA FAIL MINUS & ROLL GDA FAIL MINUS
I T Y 1 —| -] PIT GDAFAIL MINUS & ROLL GDA FAIL PLUS
d=-l=l=[z]1 1 +| +| PITGDAFAIL PLUS & ROLL GDA FAIL MINUS
S I Y R 57 1 +| | PIT GDAFAIL PLUS & ROLL GDA FAIL PLUS
~
( + 1 1 - MINUS PIT DRIFT NO CORRECTION
= 1 1 + PLUS PIT DRIFT NO CORRECTION
- i 1 +| PLUS ROLL DRIFT NO CORRECTION
+ ] 1 1 -| MINUS ROLL DRIFT NO CORRECTION
+]- 1 —| +| MINUS PIT & PLUS ROLL NO CORRECTION
- ﬁ +[+ 3 —{-| MINUS PIT & MINUS ROLL NO CORRECTION
. ~1= 1 +| +] PLUS PIT & MINUS ROLL NO CORRECTION
= 1 +| -| PLUS PIT & MINUS ROLL NO CORRECTION
B 1 1 - MINUS YAW DRIFT NO CORRECTION
L[= 1 1 PLUS YAW DRIFT NO CORRECTION
( BaU 1] 1 JET NOT ISOLATED BY
A4D @1 1 RCS MALFUNCTION DETECTION LOGIC
B4F 1 1
A4R 1 1 1
A3U 1, 1
B3D 1[0 ]
B3A 1 1
FAILED ON AR s :
JET B2U 1] 1
A2D 1 1
A2A 1 1 NOTE;
B2L 1 1 PREDOMINATELY FIRING JETS 1 SYS A
ALU 1 1. @Msvys 8
B1D 1
ALF 1 b
L BIL 1 & 1

LM-1 DATA BOOK R-A




3. LM SUBSYSTEM INFORMATION (Cont'd)
C. RCS/DPS/APS-Propulsion RTCC Limits

LIMIT CHANGES
PRIOR TO PRIOR TO
PRELAUNCH PRIOR TO SEP DPS 1 € 2 APS 2
APS LOW HI LOW HI LOW HI LOW HI
GPO001P 2970 3150 500 5
GPO002P 2970 3150 500 -
GP0201T 60° 85° -150° -
6P0202T 60° 850 -150° -
GPNO25P 110 130 175 190
GP0718T 60° 8ne
GP1218T 60° 8ne
GP1501P 170 190 155 175
GP1503P 170 190 155 175
oPS
GQ3435P 600 800 = 1000
GQ3018P 40 60 235 255
GQ3718T 60° 80°
6037197 60° 80°
6Q3611P 200 215 218 252
GQU218T 60° 80°
604219T 60° 80°
GQU111P 200 215 218 252
comp -5% +55%
DPSTHRTL
COMP -5% +10%
DPSTOP
RCS
GR1101P 3000 3100 CHANGE LIMITS
GR1102P 3000 3110 ';:;2“ TO EACH
GR1089T 60° 30°
GR10A9T 60° 307
GR1201P 0 390
GR1202P us 60 172 186
GR2121T 60° 80°
GR2122T 60° Bo°
GR2201P 7 50 170 186
GR2202P 7 30 170 186
6T3201P 7 30 170 186
GR3202P 7 30 170 186
GR6001T 120° 190°
GR6002T 120° 190°
GR6003T 1200 190°
GR6OOLT 120° 190°
CALC
AFU Q
CALC
BFU Q
CALC
AOX Q
CALC
BOX Q
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3. LM SUBSYSTEM INFORMATION (Cont'd)

D. EECOM - RTCC LIMITS

LIMITS

GF3592P
GF2021F
GF20L1X
GF9998U
GF999TU
GFL511T
GG6020T
GFL582¢,
GFL583Q
cLe 17
CLC 18
GC1201C
GC1202C
GC1203C
GC120kC
‘ GC1205C
GC1206C
GCO301V
GC0302V
GCO201V
GCO202V
GC0203V
GCo20Lv
GCO205V
GC0206V
GCOOTLV
GCO155F
GT0201
GT0202
GT0993
GT0992
GTO99k
GT0619
GLOLOL
GLOLO2

ASC 2 Op PRESS.
CABIN PRESS.

U/H RLF PRESS.

F/H RLF PRESS.
PRI FLY PMP AP
GLY LEVEL LOW
GLY TEMP

GLY PMP PRESS.
PRI W/B HpO TEMP
PIPA CAL TEMP
ASC 1 HpO QTY
ASC 2 HpO QTY
A/1 Ep0 @

A/2 0 @

BAT. 1 CIR

BAT, 2 CUR

BAT. 3 CUR
BAT. b4 CUR
BAT. 5 CUR
BAT. 6 CUR
CDR BUS V
SE BUS
BAT. 1
BAT.
BAT.
BAT.
BAT.
BAT.
AC BUS
AC BUS FREQ
S-BND PWR AMP PO
S-BND RFLT PWR
S-BND XMIR PO
S-BND ST PH ERR
S-BND RCVR SIG
UHF SIG STR

CAL 85%

CAL 15%

AWM F oW N

\'
v
N
v
v
v
v
v

10.0
10.0
10.0
10.0
-1.0
-1.0
28.0
28.0
29.0
29.0
29.0
29.0
32.0
32.0
115.0
398.0
10.0
0.0
0.6
-5.0
1.0
-99.0

4.23

0.73

[ RS V]
wmowow

n
=1
-1

20.7
35.0

L5.0
60.0
80.0
55.0
100.0
100.0
7.0
7.0
20.0
20.0
20.0
20.0
40.0
40.0
35.0
35.0
35.0
35.0
35.0
35.0
37.5
37.5
118.2
402.0
20.0
10.0
1.5
5.0
k.0
-40.0
h.27
0.77

90.0
90.0

50.0
43.0

wow w
o o o

80.0
80.0

T0.0
T0.0

50.0

Lo.0

40.0
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4, LM VEHICLE DATA
APOLLO INSTRUMENTATION CONVERSION TABLE

PCM PCM | PCM PCM | PCM PCM | PCM PCM | PCM PCM
DEC OCT | DEC OCT | DEC OCT | DEC ocT | DEC OCT
CNT VOLTS % FS CNT | CNT VOLTS % FS CNT | CNT VOLTS % FS CNT | CNT VOLTS % FS CNT | CNT VOLTS % FS CNT
1 0.00 0.0 1 52 1,01 20.2 64 | 103 2.02 L40.3 147 | 154 3.02 60.5 232 | 205 L.03 80.6 315
2 0.02 0.4 2 53 1.03 20.6 65 | 104 2.0k LO.T 150 | 155 3.0k 60.9 233 | 206 L.05 81.0 316
3 0.04 0.8 3 54 1.05 20.9 66| 105 2.06 k1.1 151 | 156 3.06 61.3 234 | 207 k.07 81.k 317
4 0.06 1.2 L 55 1.07 21.3 67 | 106 2.08 L41.5 152 | 157 3.08 61.7 235 | 208 L.09 81.8 320
5 0.08 1.6 5 56 1.09 21.7 70 | 107 2.10 41.9 153 | 158 3.10 62.1 236 | 209 L.11 82.2 321
6 0.10 2.0 6 57 1.11 22.1 71| 108 2.12 L42.3 15k | 159 3.12 62.5 237 | 210 L.13 82.6 322
7 0.12 2.4 7 58 1.13 22.5 72| 109 2.13 ko.7T 155 | 160 3.1k 62.8 2ko | 211 k4.15 83.0 323
8 o0.14 2.8 10 59 1.15 22.9 73 | 110 2.15 k3.1 156 | 161 3.16 63.2 241 | 212 L.17 83.k 32k
9 0.16 3.2 11 60 1.17 23.3 T4 | 111 2.17 b43.5 157 | 162 3.18 63.6 242 | 213 L.19 83.8 325
10 0.18 3.6 12 61 1.19 23.7 75 | 112 2.19 43.9 160 | 163 3.20 64.0 243 | 21k L.21  8h.2 326
11 0.20 k4.0 13 62 1.21 24.1 76 | 113 2.21 k.3 161 | 164 3.22 644 24k | 215 k.23  8h.6 327
12 0.22 L.3 1h 63 1.22 24.5 77| 114 2.23 W47 162 | 165 3.24 64,8 2u5 | 216 L.25 85.0 330
13 0.2k k.7 15 6L 1.25 2b.9 100 | 115 2.25 L45.1 163 | 166 3.26 65.2 246 | 217 L.27 85.L 331
14 0.26 5.1 16 65 1.26 25.3 101 | 116 2.27 L5.5 164 | 167 3.28 65.6 247 | 218 L.29 85.8 332
15 0.28 5.5 17 66 1.29 25.7 102 | 117 2.29 L45.9 165 | 168 3.30 66.0 250 | 219 L.31 86.2 333
16 0.30" 5.9 20 67 1.30 26.1 103 | 118 2.31 L46.2 166 | 169 3.32 66.4 251 | 220 4.33 - 86.6 33k
17 0.32 6.3 21 68 1.32 26.5 104 | 119 2.33 L6.6 167 | 170 3.3k 66.8 252 | 221 L.35 87.0 335
18 0.3% 6.7 22 69 1.3% 26.9 105 | 120 2.35 L47.0 170 | 171 3.36 67.2 253 | 222 L.37 87.h 336
19 0.36 7.1 23 70 1.36 27.3 106 | 121 2.37 u7.4 171 | 172 3.38 67.6 25k | 223 L.39 87.7 337
20 0.38 T.5 2k 71 1.38 27.8 107 | 122 2.39 L47.8 172 | 173 3.40 68.0 255 | 22k L.k1  88.1 3ko
21 0.39 7.9 25 72 1.40 28.1 110 | 123 2.41 L8.2 173 | 174 3.k2  68.4 256 | 225 L.43  88.5 3L
22 0.k2 8.3 26 73 1.h2  28.5 111 | 12k 2.43 48.6 1Tk | 175 3.4 68.8 257 | 226 L.ks  88.9 3L2
23 0.43 8.7 27 74 1.u4  28.9 112 | 125 2.45 L49.0 175 | 176 3.46 69.2 260 [ 227 L.47  89.3 3k
2k 0.46 9.1 30 75 1.46 29.3 113 | 126 2.47 49k 176 | 177 3.48 69.6 261 [ 228 L.hk9  89.T 3
25 0.47 9.5 31 76 1.48 29.6 11k | 127 2.49 49.8 177 | 178 3.50 70.0 262 | 229 L.51 90.1 3
26 0.49 9.9 32 77 1.50 30.0 115 | 128 2.51 50.2 200 | 179 3.52 70.h 263 | 230 k.53 90.5 3k
27 0.51 10.3 33 78 1.52 30.4 116 | 129 2.53 50.6 201 | 180 3.54 70.8 264 | 231 L.55 90.9 347
28 0.53 10.7 34 79 1.54 30.8 117 | 130 2.55 51.0 202 | 181 3.56 T1.1 265 | 232 4.57 91.3 350
29 0.55 1l.1 35 80 1.56 31.2 120 | 131 2.57 51.4 203 | 182 3.58 1.5 266 | 233 L.59 91.7 351
30 0.57 11.5 36 81 1.58 31.6 121 | 132 2.59 51.8 =20k | 183 3.60 T71.9 267 | 234 L.61 92.1 352
31 0.59 11.9 37 82 1.60 32.0 122 | 133 2.61 52.2 205 | 184 3.62 72.3 270 | 235 k.62 92.5 353
32 0.61 12.2 Lo 83 1.62 32.4 123 | 134 2.63 52.6 206 | 185 3.64 2.7 271 | 236 k.64 92.9 35k
33 0.63 12.6 L1 8h 1.64 32.8 12k | 135 2.65 53.0 207 | 186 3.66 3.1 272 | 237 L.66 93.3 355
34 0.65 13.0 L2 85 1.66 33.2 125 | 136 2.67 53.4 210 | 187 3.68 73.5 273 | 238 L.68 93.7 356
35 0.67 13.4 L3 86 1.68 33.6 126 | 137 2.69 53.8 211 | 188 3.70 73.9 27k | 239 L.70 9k.1 357
36 0.69 13.8 Lk 87 1.70 34.0 127 | 138 2.71 Sk.2 212 | 189 3.72 k.3 275 | 2k k.72 9L.5 360
37 0.71 1k.2 ks 88 1.72 3b.b 130 | 139 2.73 5k.5 213 | 190 3.7h  Th.7T 276 | 241 L.7h  9k.9 361
38 0.73 1k.6 L6 89 1.7k 34.8 131 | 140 2.75 5h.9 21k | 191 3.76 T75.1 277 2k2 4,76 95.3 362
39 0.75 15.0 u7 90 1.76 35.2 132 | 141 2.77 55.3 215 | 192 3.78 75.5 300 | 243 L.78 95.7 363
4 0.77 15.4 50 91 1.78 35.6 133 | 142 2.79 55.7 216 | 193 3.80 T75.9 301 | 2k L.80 96.0 36k
b1 0.79 15.8 51 92 1.80 36.0 13k | 143 2.81 56.1 217 | 194 3.81 6.3 302 | 245 L.82 96.4 365
42 0.81 16.2 52 93 1.82 36.h 135 | 14k 2.83 56.5 220 | 195 3.83 T6.T 303 2k6 L4.84 96.8 366
43 0.83 16.6 53 oL 1.84 36.8 136 | 145 2.85 56.9 221 | 196 3.85 77.1 304 | 247 L.8B6 97.2 367
L4 0.85 17.0 5k 95 1.86 37.2 137 | 146 2.87 S7.3 222 | 197 3.87 77.5 305 | 248 L.88 97.T7 370
Ls 0.87 17.4L 55 96 1.88 37.6 1ko | 147 2.89 57.7 223 | 198 3.89 77.9 306 | 249 L.90 98.0 371
46 0.89 17.8 56 97 1.90 37.9 1k1 | 148 2.91 58.1 =224 | 199 3.91 78.3 307 | 250 k.92 98.L 372
47 0.91 18.2 57 98 1.92 38.3 1k2 | 149 2.93 58.5 225 | 200 3.93 T78.7 310 [ 251 L.9k 98.8 373
48 0.93 18.6 60 99 1.94 38.7 143 | 150 2.95 58.9 226 | 201 3.95 79.1 311 | 252 4.96 99.2 37k
49 0.95 19.0 61 | 100 1.96 39.1 1kk | 151 2.96 59.3 227 | 202 3.97 79.h 312 | 253 k.98 99.6 375
50 0.97 19.4 62 |101 1.98 39.5 1us | 152 2.98 59.7 230 | 203 3.99 T79.8 313 254 5.00 100.0 376
51 0.99 19.8 63 |102 2.00 39.9 146 | 153 3.00 60.1 231 | 204 L.01 B80.2 31k | 255  ** *% 377

*#%Greater than 5.000 volts overscale.

LM-1 DATA BOOK R-A



V. PROCEDURES

SOP - I3 -1

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-I AND LOAD LMP 374

GUIDO: AFTER SEPARATION COMPLETED

XEQ V74
VERIFY V74 IN VERB REGISTER
XEQ E
VERIFY POO AND TIMERS ENABLED
. XEQ V67
VERIFY V67 IN VERB REGISTER
XEQ E
VERIFY V21 NO1 FLASHING
XEQ 374 E
VERIFY 374 IN ST. BUFF.
XEQ V33
12. VERIFY V33 IN VERB REGISTER
XEQ E
INFORM GNC LMP 374 LOADED

WOooONOUVI WN =
B e L A UL G 4ty

—
- O
yilite

—
=W
g%

e

XEQ RTC L4A
XEQ RTC 45A
REQUEST GUIDO LOAD LMP 375

W N =
s e ie

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER

XEQ E

VERIFY V21 NO1 FLASHING

XEQ 375 E

VERIFY 375 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER

XEQ E

INFORM GNC LMP 375 LOADED

LOAD MP9 AT FIRST OPPORTUINITY =

(D)
S
3

O OoOoONOOWVIETWN =
AR AR e e i

el
N = O
0 ensa
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SOP -13-1TI

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-II AND LOAD LMP 374

GUIDO: AFTER SEPARATION COMPLETED

—
OWoONOWUVI EWN -
@l e e, e e e e o .

I)
12,
13.
14.

W N =
SIS

GUIDO:

WONOOVI EWN =
PP i S et~ (e 2l J TN A

LM-1 DATA BOOK

XEQ V7l

VERIFY V74 IN VERB REGISTER
XEQ E

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 374 E

VERIFY 374 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 374 LOADED

XEQ RTC 54A
XEQ RTC 55A
REQUEST GUIDO LOAD LMP 375

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 375 E

VERIFY 375 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 375 LOADED
LOAD MP9 AT FIRST OPPORTUNITY



SOP-13-1IITA

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-II1 AND LOAD LMP 374
GUIDO: OVER CONUS PASS

1. VERIFY POO AND TIMERS ENABLED

2. XEQ V67

3. VERIFY V67 IN VERB REGISTER

4. XEQ E

5. VERIFY V21 NO1 FLASHING

6. XEQ 374 E

7. VERIFY 374 IN ST. BUFF.

8. XEQ V33

9. VERIFY V33 IN VERB REGISTER

10. INFORM GNC STANDING BY TO SEND "ENTER"
GNC: 1. XEQ RTC 4LA

2. XEQ RTC 45A

3. XEQ RTC 54A

4. XEQ RTC 55A

5. REQUEST GUIDO SEND "ENTER"
GUIDO: 1. XEQ “ENTER"

2. INFORM GNC LMP 374 LOADED
GNC 1. XEQ RTC 60A

2. XEQ RTC 61A

3. REQUEST GUIDO LOAD LMP 375
GUIDO 1. VERIFY POO AND TIMERS ENABLED

2. XEQ V67

3. VERIFY V67 IN VERB REGISTER

4., XEQ E

5. VERIFY V21 NO1 FLASHING

6. XEQ 375 E

7. VERIFY 375 IN ST. BUFF.

8. XEQ V33

9. VERIFY V33 IN VERB REGISTER

10. XEQ E

11. INFORM GNC LMP 375 LOADED

LM-1 DATA BOOK



SOP -13 ~1IIB

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-IIIB AND LOAD LMP 374

GUIDO: AFTER SEP COMPLETED OVER CRO

XEQ V74

VERIFY V74 IN VERB REGISTER
XEQ E

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY B67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 374E

10. VERIFY 374 IN ST. BUFF.

11. XEQ V33

12. VERIFY V33 IN VERB REGISTER
13. INFORM GNC STANDING BY TO SEND "ENTER"

.

WO~ OU W N
. D ohae i o i )

o

1. XEQ RTC L4A
2, XEQ RTC U5A
3. XEQ RTC 54A
4, XEQ RTC 55A
5. REQUEST GUIDO SEND "ENTER"

()]
=
3

1. XEQ "ENTER"
2. INFORM GNC LMP 374 LOADED

1. XEQ RTC 60A
2. XEQ RTC 61B
3, XEQ RTC 34B
4, XEQ RTC 35B
5. INFORM GUIDO LMP 374 RESET

LOAD MP9 AT FIRST OPPORTUNITY

@
=
—
g
—
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SOP-13-1VA

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-IV AND LOAD LMP 374
GUIDO: OVER CONUS PASS

1. VERIFY POO AND TIMERS ENABLED

2. XEQ V67

3. VERIFY V67 IN VERB REGISTER

4, XEQ E

5. VERIFY V21 NO1 FLASHING

6. XEQ 374E

7. VERIFY 374 IN ST. BUFF.

8. XEQ V33

9. VERIFY V33 IN VERB REGISTER

10. INFORM GNC STANDING BY TO SEND “ENTER
GNC: 1. XEQ RTC L4A

2. XEQ RTC 45A

3. XEQ RTC 5U4A

4. XEQ RTC 55A

5. REQUEST GUIDO SEND "ENTER'"
GUIDO: 1. XEQ “ENTER"

2. INFORM GNC LMP 374 LOADED
GNC: 1. XEQ RTC 50A

2. XEQ RTC 51A

3. REQUEST GUIDO LOAD LMP 375
GUIDO 1. VERIFY POO AND TIMERS ENABLED

2. XEQ V67

3. VERIFY V67 IN VERB REGISTER

4, XEQ E

5. VERIFY V21 NO1 FLASHING

6. XEQ 375E

7. VERIFY 375 IN ST. BUFF.

8. XEQ V33

9. VERIFY V33 IN VERB REGISTER

10. XEQ E

11. INFORM GNC LMP 375 LOADED
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SOP-13-1VB

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-IVB AND LOAD LMP 374
GUIDO: AFTER SEP COMPLETED OVER CRO

1. XEQ V74

2. VERIFY V74 IN VERB REGISTER

3, XEQ E

4, VERIFY POO AND TIMERS ENABLED

5. XEQ V67

6. VERIGY V67 IN VERB REGISTER

7. XEQE

8. VERIFY V21 NO1 FLASHING

9. XEQ 374E

10. VERIFY 374 IN ST. BUFF.

11. XEQ V33

12. VERIFY V33 IN VERB REGISTER
13. INFORM GNC STANDING BY TO SEND "ENTER"

2

1. XEQ RTC 4bA
2. XEQ RTC 45A
3, XEQ RTC 54A
4, XEQ RTC 55A
5. REQUEST GUIDO SEND "ENTER"

(D]
C
b
3

1. XEQ “ENTER"
2. INFORM GNC LMP 374 LOADED

2

1. XEQ RTC 50A
2. XEQ RTC 51A
3. XEQ RTC 34B
4. XEQ RTC 35B
5. INFORM GUIDO LMP 374 RESET

@
=
—
g
—

LOAD MP9 AT FIRST OPPORTUNITY
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SOP-13 -V

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-V
1.0(C) ORB.2 ¢(C)

SOP 13-V-B.1(C)

GUIDO: 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING LMP 374

GNC: 1. XEQ RTC 4LA
WITHIN 10 SEC
2. XEQ RTC 45A

GUIDO: 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING LMP 375

SOP_13-v-B.2(C)

1. XEQ ISO VALVES CLOSED A SECTION OF PRA SEQ 7

XEQ PRA SEQ 7

XEQ FWD SEARCH

XEQ PROGRAM START (NOTE: MUST BE IN PGNS
AT THIS TIME)

XEQ AGS SELECT (NOTE: XEQ WHEN TAPE IS
BETWEEN 00:08 AND 01:08

XEQ PROGRAM START

GNC: XEQ PGNS SELECT (NOTE: XEQ WHEN TAPE IS
BETWEEN 01:16 AND 02:16)

OR

(2]
| =
—
S
N

VERIFY POO AND TIMERS ENABLED
3. XEQ V67 UPDATE FOR FOLLOWING:
CA) LMP 134
(B) LMP 135
(c) LM 250
(D) L™ 251
(E) LMP 136.
(F) LMP 137
(6D LMP 350
(H) LMP 351

LM-1 DATA BOOK



SOP -13 - VI

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ
SOP-13-VI B.1(C) OR B.2(C)

GUIDO: 1
28

GNC: 1.
2

GUIDO: 1
i
15

GNC:

GUIDO: Zie
3.

LM-1 DATA BOOK

SOP_13-VI-B.1(C)

VERIFY POO AND TIMERS ENABLED
XEQ V67 UPDATE FOR FOLLOWING LMP 374

XEQ RTC 54A
WITHIN 10 SEC

XEQ RTC 55A

VERIFY POO AND TIMERS ENABLED
XEQ V67 UPDATE FOR FOLLOWING LMP 375

SOP 13-VI-B.2(C)

XEQ 1SO VALVES CLOSED B SECTION OF PRA SEQ 7

XEQ PRA SEQ 7

XEQ FWD SEARCH

XEQ PROGRAM START (NOTE: MUST BE IN PGNS
AT THIS TIME)

XEQ AGS SELECT (NOTE: XEQ WHEN TAPE IS
BETWEEN 01:16 AND 02:16)

XEQ PROGRAM START

XEQ PGNS SELECT (NOTE: XEQ AT END OF TAPE)
OR

VERIFY POO AND TIMERS ENABLED
XEQ V67 UPDATE FOR FOLLOWING:

(A) LMP 154
(B) LMP 155
(c) LmP 170
(D) P 171
(E) LMP 156
- (F) LM 157
(e) LMP 310
(H) LMP 311



SOP -13-vI

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-VII AND LOAD LMP 374

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 374E

VERIFY 374 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 374 LOADED

GUIDO:

n—-OLDoo\lo‘tU'l.PwNp—l
NS e SRR TN TR e AR R

[ —

XEQ RTC 44A
XEQ RTC 45A
REQUEST GUIDO LOAD LMP 375

W N =
S

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 375E

VERIFY 375 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 375 LOADED

GUIDO:

—
. e e

HOWLNOWV SwN
2 SR R S -

—
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SOP - 13 =VIII

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-VIII AND LOAD LMP 374

GUIDO:

'O
—
HFOWLONOWUVILSTWN -
O S R A g

W N =
SIS

HFOWLONOWVMLSTWN =
Sl e e e oy

[ =
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VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 374E

VERIFY 374 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 374 LOADED

XEQ RTC 54A
XEQ RTC 55A
REQUEST GUIDO LOAD LMP 375

VERIFY POO AND TIMERS ENABLED
XEQ V67

VERIFY V67 IN VERB REGISTER
XEQ E

VERIFY V21 NO1 FLASHING

XEQ 375E

VERIFY 375 IN ST. BUFF.

XEQ V33

VERIFY V33 IN VERB REGISTER
XEQ E

INFORM GNC LMP 375 LOADED



SOP 13 =X X, XE X

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-__ FOR RCS QUAD _
UIDO: 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATES FOR SPECIFIED QUAD
AS FOLLOWS : N pe
QUAD 1 LMP 134
LMP 135
LMP 154
LMP 155
QUAD 2 LMP 250
LMP 251
LMP 170
LMP 171
QUAD 3 LMP 136
LMP 137
LMP 156
LMP 157

UAD 4  LMP 350
EMP 354
LMP 310

LMP 311
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SOP - 13 - XIII

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-XIII

1. XEQ ISO VALVES OPEN SECTION OF PRA SEQ 7

GUIDO XEQ PRA SEQ 7
XEQ FWD SEARCH
XEQ AGS SELECT
XEQ PROGRAM START
GNC: . XEQ PGNS SELECT (NOTE: XEQ WHEN TAPE IS
BETWEEN 00:08 AND 01:08)
OR
GUIDO: 2. VERIFY POO AND TIMERS ENABLED
3. XEQ V67 UPDATE TO OPEN THE SPECIFIED PAIR(S)
PAIR 1A LMP 01Y PAIR 3A LMP 016 ’
LMP 015 LMP 017

PAIR 1B LMP 034 PAIR 3B LMP 036

LMP- 035 LMP 037
PAIR 2A LMP 230 PAIR 4A LMP 330
LMP 231 LMP 331
PAIR 2B  LMP 210 PAIR 4B  LMP 270
LMP 211 LMP 271
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SOP - 13 - X1V

POSITION: ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-XIV AND QUE PRA SEQ ;
GUIDO: 1. XEQ PRA SEQ
2. VERIFY RECEIPT OF VERIFY MAP FOR PRA SEQ
3. XEQ PRA SEARCH (FWD OR REV)
4. VERIFY RECEIPT OF PRA COMPARE PULSE
5. INFORM GNC PRA SEQ CALLED UP
GNC 1. XEQ RTC 308
2. XEQ RTC 24B
3. REQUEST GUIDO OPEN PAIR AND
ISOLATED RCS THRUSTER PAIRS
GUIDO: 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATE FOR PAIR AND

IF PAIR 1B: 034
035

IF PAIR 2A: 230
231

IF PAIR 3B: 036
037

IF PAIR LA: 330
331

VERIFY WITH GNC ALL REQUIRED PAIRS OPEN

3.
4, XEQ AGS SELECT
5. XEQ PRA START

LM-1 DATA BOOK



SOP -13 - XV

POSITION: ACTION OR REQUEST
GNC: REQUEST GUIDO XEQ SOP 13-XV
1. XEQ RTC 70A
2. XEQ RTC 71A
GUIDO 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING:
LMP 176
LMP 074
LMP 076
GNC 1. XEQ RTC 4LA
2. XEQ RTC 54A
WITHIN 10 SEC
3. XEQ RTC 45A
4, XEQ RTC 55A
GUIDO: 1. VERIFY POO AND TIMERS ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING:

LM-1 DATA BOOK

LMP 075
LMP 077

LMP 177



SOP - 13 - XVI

POSITION:  ACTION OR REQUEST

GNC: REQUEST GUIDO XEQ SOP 13-XVI
1. XEQ RTC 70A
2. XEQ RTC 71A
GUIDO 1. VERIFY POO AND TIMER ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING:
LMP 176
LMP 074
GNC * 1. XEQ RTC 44A
WITHIN 10 SEC
2. XEQ RTC 45A
GUIDO: 1. VERIFY POO AND TIMER ENABLED
2. XEQ V67 UPDATE FOR FOLLOWING:

LM-1 DATA BOOK

LMP 075

LMP 177




SOP - 13 - XVII

POSITION: ACTION OR REQUEST
GNC: REQUEST GUIDO XEQ SOP 13-XVII
1. XEQ RTC 70A
2. XEQ RTC 71A
GUIDO 1. VERIFY POO AND TIMERS ENABLES
2. XEQ V67 UPDATE FOR FOLLOWING:
LMP 176
LMP 076
GNC 1. XEQ RTC 54A
WITHIN 10 SEC
2. XEQ RTC 55A
GUIDO 1. VERIFY POO AND TIMERS ENABLED

2, XEQ V67 UPDATE FOR FOLLOWING:
LMP 077

LMP 177

LM-1 DATA BOOK



