







































































































































































































































































































































































































































































































































































































































































































































































































































































NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 = LM PROPULSION =~ DPS

ONDITION/MALFUNCTION® PHASE ! RULING ' CUES/NOTES/COMMEN
REV] ITEM ! TS
3
L]
1
25=33 | LOSS OF ' REF MAL PROC DPS
SUPERCRITICAL '
PRESSURE (DPS IN ' 3 ME PRESS ABNORMAL
BLOWDOWN MODE} '
]
Ae PRIOR TO PDI! 'POWERED Ae ABORT

+ 6 MINe 20 SECS+'DESCENT
'

Be AFTER PDI
+ 6 MINe 20 SECS»

1
[
[}
[
[}
[
[
'
[
[
[
[
]
]
t
)
[}
'Be
'

[

[

[

[

ABORT STAGE PRIOR TO
INLET PRESSURES
LESS THAN OR EQUAL TO

150 PSIAs (ULLAGE
PRESSURE LESS THAN 160
PSIAe)

CONTINUE MISSION

REF RULE 25=2.

MISSION IREV |DATE SECTION GROVP PAGE
APOLLO 111 A 167/20/69 LM PROPULSION SPECIFIC=DPS
~DPS 25=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 = LM PROPULSION = DPS

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING ' CUES/NOTES/COMMENTS

25=34

LEAK BETWEEN HWE REG
SHUTOFF AND QUAD
CHECK VALVES
DETECTED==~=

Ae PRIOR TO BLOWING
AMB TANK SQUIB

Be AFTER AMB
PRESSURIZATION
BUT PRIOR

L
]
1)
'
1)
1
t
t
§
L]
t
1
¢
)
1
[}
1
]
L)
]
’
[}
]
[}
]
]
)
)
L)
]
?
1
'
1)
L)
1]
T0 DOl '
[}
f
]
1

Cs AFTER DOI 'DESCENT

P T T T i

AlL

ORBIT

Ae P
T

1

2

Be I
2

1
2

Cols

2e

o T T T S e e T T T T T T T S G e

COVERAGE

RESSURIZE DPS WITH AMB
ANK WHILE IN SITE

o INHIBIT DPS BURNS
FOR LEAK RATE
GREATER THAN 20
PS1/SECe

e IF LEAK RATE
LESS THAN 20
PSI1/SEC

tA) CLOSE ME REG 1

(B) OPEN DES HE
REG 2 IMMEDIATELY
AFTER IGNITIONe

(C) CLOSE DES HE REG
2 JUST PRIOR TO
DOl SHUTDOWNe

(D) OPEN AT PDI
IGNITION.

F LEAK RATE LESS THAN
0 PSI/SEC

o CLOSE DES HE REG 1

« OPEN DES HE REG 2
PRIOR TO EACH BURNe

INHIBIT FURTHER DP$S
BURNS 10 HOURS FOR
RISE- RATE-GREATER
THAN 150 PSI/HRe

{A) CLOSE DES HE REG 1

(B) OPEN DES HE REG 1
AT IGNITION OF
SUBSEQUENT BURNS

(C) CLOSE DES HE REG 1
AT SHUTDOWN OF
SUBSEQUENT BURNS.

IF SHE RISE RATE IS
LESS THAN 150 PSI/HR
CONTINUE MISSION

(A} CLOSE DES HE REG 1

(B} OPEN DES HE REG 1
AT PD] IGNITION

- w e e e E EmE e E e m e W E e W e o ® e S o E e e e meE e e o e ®meeaewme® wEmEeEomeemeEmmweeem-ewn = -

REF MAL PROC DPS

1 DES REG

3 HE PRESS ABNORMAL

SHE

PROGRAM

SHE CAPABILITY MUST BE OBTAINED REAL
TIME FROM ACF
IDENTIFY REMAINING CAPABILITIES.

T0

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

6/20/6
9I-DPS

LM PROPULSION SPECIFIC=DPS

25=8




NASA - Manned Spacecraft Center

SECTION 25 = LM PROPULSION = DPS

MISSION RULES

TOUCHDOWN LESS ’
THAN O PERCENT! e

CONTINUE MISSION
Be AFTER P64 BUT PRIOR TO
LO GATE.

le ABORT

2+ ABORT STAGE 20

SECONDS AFTER

SECONDARY CUES WHICH INDICATE OFF
NOMINAL DPS PERFORMANCEs

REV] ITEM CONDITION/MALFUNCTION! PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
13 1 )
[} 1 1
25-35] LEAK BETWEEN SHE 'DOCKED/ ‘A, PRIOR TO DOI DO NOT ' REF MAL PROC DP§
SQUIB AND DES 'UNDOCKED ! BLOW SHE SWUIB AT DOI '
HE REG 1 AND 2 ' ' ' 1 DES REG
SHUTOFF VALVES ' ' '
' ! i1s DO NOT ARM PYRO ' 3 HE PRESS ABNORMAL
' t PRIOR TO DOI '
] 1 ¢
' ' 2+ ARM PYRO PRIOR TO PDI!
) 1 t
'DESCENT 'Bele SHE PRESS RISE '
'ORBIT ' GREATER THAN 150 '
' ' PSI/HR '
] t ]
' ' (A} INMIBIT FURTHER '
' ' DPS BURNS '
) ] 1
' ' 24 SHE PRESS RISE LESS '
' ' THAN 150 PSI/HR '
] ) ]
' ' {A) CONTINUE MISSION !
1 ] t
L} ] t
t ] 1)
25=36 | DPS PROPELLANT/VAPOR'DOCKED/ 'STAGE ASAP ! REF MAL PROC DOP$S
LEAK DOWNSTREAM OF 'UNDOCKED * !
QUAD CHECK VALVES ' ! ' 1 DES REG
'DESCENT ! '
' tSTAGE ASAP : 1A FUEL/OXID PRESS ABNORMAL
) )
'ORBIT 'APS RNDZ ' 3 HE PRESS ABNORMAL
1 ] )
'POWERED 'Ae PDI TO LOW GATE ' 7 PQGS IND ABNORMAL
IDESCENT ¢ '
' ! ABORT STAGE '
(] 1] ]
' 'Be LOW GATE TO TD '
] ] (]
' ' CONTINUE MISSION '
[] [) 1]
1] t ]
L} 1 9
25~37 | LOW LEVEL GONFIRMS 'POWERED ‘A, ABORT ' REF MAL PROC DPS
: INSUFFICIENT 'DESCENT ¢ P e
PROPELLANT TO LANDs ! ! ' 6 DES QTY
' 'Be ABORT STAGE 20 SECONDS '
! ' AFTER LOW LEVEL '
) ) )
] ) '
t ) 1]
25=38 ] PQGS READING tPOWERED 'ABORT ' REF MAL PROC DPS§
2 PERCENT (EITHER 'DESCENT ! t
FUEL OR OXI1D) AND ! 'ABORT STAGE AT DPS ¢ 7 PQGS IND ABNORMAL
NO VALID TIME ' 'DEPLETION '
ESTIMATE FROM LOW ' t '
LEVEL ' !
1 [)
[) ]
[) )
) )
25=~39 | EXCESSIVE PROPELLANT'POWERED 'Ae PRIOR TO P64 = ! NOTE=w~THROTTLEDOWN TIMEs  THRUST
USAGE (MARGIN AT YDESCENT ' LEVELs AND SYSTEM PRESSURES ARE
t
]
1)
1)
L]
[}
[}
1)
t
]

- - - -.-- -

LOW LEVEL.

MISSION REV

DATE

SECTION GROUP

PAGE

APOLLO 11| A

6/20/69

LM PROPULSION
-DPS

SPECIFIC=DPS

25~9
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MISSION RULES
SECTION 25 = LM PROPULSION = DPS

CONDITION/MALFUNCTION!

' CUES/NOTES/COMMENTS

UNABLE TO VENT DPS
AFTER LANDING

'
'
RULES 25=41 THROUGH '
25=49 ARE RESERVEDe !

*LUNAR
'STAY
[

- - e m e -y .. -

ASCEND ASAP

MISSION

DATE

GROUP

APOLLO 11

6/20/69

LM PROPULSION
-DP$S

SPECIFIC~DPS
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MISSION RULES

SECTION 25 = LM DPS = CONCLUDED

REV| ITEM
! DPS = PRELAUNCH INSTRUMENTATION *
, MISSION RULE
l 25~50 | MEAS DESCRIPTION PCM ONBOARD  TRANSDUCER  CATEGORY REFERENCE
START TNK PRESS G@3015P  HE MON COMMON M 25=31+32435
HE REG PRESS GW3018P  CoW COMMON  HD 1 0F 2 25~34+30435
HE REG PRESS GQ3028P HD  M=PCM 25-364+30935
HE PRESS GQ3435p HD 10F 2 25-33130932
HE PRESS GQ3436P  PRESS HD M 25-33+30932
FU TNK 1 QTY 6GQ3603Q  QTY COMMON  HD 1 0F 2 25-37438939
FU TNK 2 QTY GQ3604Q  QTY COMMON  HD M 25%37138439
OX TNK 1 QTY GQ4103Q  QTY COMMON  MD 1 0F 2 25-237138439
0X TNK 2 QTY GQ4104@  QTY COMMON  HD M 25=37+38+39
FU 1 TEMP GW3718T  TEMP MON .  COMMON HD 1 0F 2 25-30
FU 2 TEMP GQ3719T  TEMP MON COMMON  HD M 25-30
OX 1 TEMP GQ4218T  TEMP MON COMMON  HD 1 0F 2 25-30
OX 2 TEMP GQ4219T  TEMP MON COMMON  HD M 25-30
FU PRESS GQ3611P M 25-30931932933
35
OX PRESS G@4111P M 25-30+31+3233)
35
TCP GQ6510P  THRUST COMMON M=PCM 25-30
LOW LEVEL GQ4455X DPS LOW COMMON M 25=36
MISSION |REV JOATE SECTION GROUP PAGE
APOLLO 11| A [6/207639|LM OPS PRELAUNCH
INSTR 25=11




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION = APS

REV

ITEM

26=1

26=2

- o

! GENERAL ¢

1t S

IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE APS SUBSYSTEM MUST
THE FOLLOWIN MINIMUM CAPABILITIES===

Ao DOCKED

NO PROPELLANT LEAK

Be UNDOCKEDs DESCENT ORBITs» POWERED DESCENTs LUNAR STAY

ls
2

NO APS PROPELLANT LEAKS
AN OPERATIONAL APS

Co RENDEZVOUS

le

OPERATIONAL APS IF APS REQUIRED

DEFINITIONS===

As AN OPERATIONAL APS (PREPRESSURIZATION) IS DEFINED AS FOLLOWSGm==~

le

24
3
4o

Se

DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN S0
PSIDe

DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 10 DEG F.

APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 90 DEG Fo

APS FUEL OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSkA.
NO HELIUM TANK OR HELIUM LINE LEAKS.

Be AN OPERATIONAL APS (POST=PRESSURIZATION) IS DEFINED AS FOLLOWS~~=

le
20

3.

4

5e

ADEQUATE SOURCE PRESSURE FOR DELTA v REQUIREDSs

DELTA TEMP BETWEEN APS FUEL AND OXID LESS THAN 60 DEG F FOR BURNS LESS THAN
100 SECONDS AND 10 DEG F FOR BURNS GREATER THAN 100 SECONDS.

APS FUEL AND/OR OXID TEMP GREATER THAN 50 DEG F AND LESS THAN 120 DEG F FOR
BURNS LESS 100 SECONDS AND GREATER THAN 50 DEG F AND LESS THAN 90 DEG F  FOR
BURNS GREATER THAN 100 SECONDS.

APS FUEL AND/OR OXID INLET PRESSURES GREATER THAN 115 PSIAe (ULLAGE PRESSURE
GREATER THAN 125 PSIA)

DELTA PRESSURE BETWEEN FUEL AND OXID INLET PRESSURES LESS THAN OR EQUAL TO
15 PSID,

RULES 26=3 THROUGH 26=% ARE RESERVED

PROVIDE

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11} B 7/3/69 | LM PROPULSION GENERAL
- APS 26=1
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MISSION RULES
SECTION 26 = LM PROPULSION = APS

REV

ITEM

26~10

26=~11

26=13

26=14

26~15

! SYSTEMS MANAGEMENT !

APS MANNED ENGINE STARTS WILL NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER USING TwOQ
JET ULLAGE WITH THE RXCEPTION THAT NO ULLAGE 1S REQUIRED FOR AN ABORT STAGE GR FROM INITIATION
OF ASCENT FROM THE LUNAR SURFACE.

THE APS CANNOT REMAIN ACTIVATED (COMPATIBILITY SwulB VALVES FIRED) LONGER THAN 24 HOURS BEFURE
1TS USAGE 1S COMPLETED NUMINALLYe JN CASE OF A CONTINGENCY, THE TIME CAN E EXTENDED Tv 3=-1/2
DAYS.

RULE 26=12 1S RESERVEDs

THE MINIMUM IMPULSE OF THE APS ENGINE. IS 1257 PLUS OR MINUS 104 LBS = SECs WHICH CORRESPUNDS TV
AN ELECTRICAL ON/OFF TIME OF Q5 SECs

ONLY PREMISSION APPROVED APS MULTIBURN PROFILES WILL BE EXECUTED» SINCE NO DATA EXISTS TO ALLOW
REALTIME SUPPORT FUR EXAMINING APS FREEZINGs ~ CHARRINGs BACKWALL TEMPERATURE CONSTRAINTS FOR
MULTIBURN PROFILESS :

PROPELLANT GAGING (NO ONBOARD READOUT) ===
Ae PRIME METHOD=== APS QTY FROM LGC MASS CALCULATION (ONE PERCENT)

Be SACKUP METHOD=-= FLOW RATE X TIME (5 PERCENT)

RULES 26=~16 THROUGH 26=19 ARE RESERVEDs

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11} 8 7/3/69 | LM PROPULSION MANAGEMENT
- APS 26=2




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 26 = LM PROPULSION = APS
REV!] ITEM |CONDITION/MALFUNCTION' ~ PHASE ! RULING ' CUES/NOTES/COMMENTS
L] ' +
1 [ +
SPECIFIC
' ' —— '
26=20| LOSS OF AN 'DOCKED/ 'Ae RETURN TO CSM ' REF MAL PROC APS
OPERATIONAL APS ' ' '
'UNDOCKED ' NO=GO FOR DOI ! 1 ASC PRESS
t t 1
'DESCENT 'Be RETURN TO CSM ASAP ' 2 FUEL OR OXID TEMP ABNORMAL
'ORBIT ! !
! ' NO=-GO FOR PDI ' 2A FUEL OR OXID PRESS ABNORMAL
' ] ¢
'POWERED 'Ce ABORT ' 3 HE PRESS ABNORMAL OR DECRs
'DESCENT ! '
' ' USE DPS AS LONG AS !
! ' POSSIBLE '
' ' ]
' LUNAR 'De ASCEND ASAP '
'STAY ' !
' ' 1
' ]
] ] 1
] ] 1
26=21| APS HE SOURCE ' ' , REF MAL PROC APS
PRESSURE ' ' '
! ¢ ' 1 ASC PRESS
As LEAK PRIOR TO 'DOCKED/ 'As 1o RETURN TO CSM '
PRESSURIZATION 'UNDOCKED '  NO=GO FOR DOl ' 3 HE PRESS ABNORMAL OR DECRs
’ t ¢
'DESCENT ' 2+ RETURN TO CSM ' NOTE
'ORBIT ' NO=GO FOR PDI !
! ' ' ONE . HELIUM BOTTLE CAN  SUPPLY
'POWERED ' 3¢ ABORT ' SUFFICIENT APS DELTA Vv CAPABILTY FOR
'DESCENT ! ! NONLANDING ALTERNATE MISSIONSe
! N {A) USE DPS AS LONG !
' ! AS POSSIBLE !
L] L) 4
! ' (B) SELECT ALTERNATE !
! ' APS HELIUM TANK !
] 1 ]
' ! (C) AFTER APS GOES !
! ' IN BLOWDOWN) '
' ' SELECT LEAKING !
¢ ' TANK IF PRESS '
' ' GREATER THAN '
' ! 200 PSIA !
1 ' t
'LUNAR ! &4s ASCEND ASAP '
'STAY ! '
! ' {A) SELECT ALTERNATE !
! ! APS HELIUM TANK !
) ) '
' ' (B) AFTER APS GOES !
' ! IN BLOWDOWN) t
! ' SELECT LEAKING !
! ' TANK [F PRES [§ !
! ' GREATER THAN !
! ' 200 PSIA. !
] ) ]
Bs LEAK AFTER Y LUNAR 'Be le ASCEND IMMEDIATELY !
PRESSURIZATION 'STAY ' '
+ 1 )
'RNDZ ! 2+ CONTINUE MISSION '
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11} A | 6/20/69f LM PROPULSION SPECIFIC
- APS 26~3
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MISSION RULES

SECTION 26 = LM PROPULSION = APS

ITEM

'CONDITION/MALFUNCTION!

RULING '

CUES/NOTES/COMMENTS

26=27

26~=23]

APS HELIUM/
PROPELLANT VAPOR
LEAK DOWNSTREAM OF
QUAD CHECK VALVES

APS HE LEAK BETWEEN 'DOCKED/
QUAD CHECK VALYES
AND ASC HE REG 1 AND!
2 SHUTOFF VALVES !

'DESCENT
fORBIT
[

' POWERED
'DESCENT
]

'LUNAR
'STAY
'

t
]
[
]
'
L]
(]
t
L
¥
1
[}
'
t
¢
1
'

' UNDOCKED
'

'DESCENT
'ORBIT
]

'POWERED
'DESCENT
'

'LUNAR
'STAY
[

fRNDZ

'UNDOCKED

RNDZ

DOCKED

YEe

RETURN TO CsM

NO=GC FOR DOI
RETURN TO CSM

NO=GO FOR PD]
ABORT

USE DPS AS LONG
AS POSSIBLE
CONTINUE MISSION

le PRESSURIZE WITH ONE
BOTTLE IMMEDIATELY
PRIOR TO IGNITION

2e USE SECOND BOTTLE
WHEN APS GOES
IN BLOWDOWN

CONTINUE MISSION

'CLOSE HE SOV!sS
t

YA
]

EGRESS TO CSM ASAP

'JETTISON LM
[

'Be
'

'Ce
[

'De
'

‘
1
'
t
tEe
t
L
]

DOCK ASAP

DOCK ASAP

ABORT

le USE DPS AS LONG
AS POSSIBLE

ASCEND IMMEDIATELY

CONTINUE MISSION

]
]
'
'
'
'
'
[l
1)
'
'
'
'
t
4
¢
L}
1
]
t
]
1
1
]
'
[
'
t
'
]
[}
'
t
’
]
]
1
(]
L[]
'
1
]
[]
L]
[}
]
(]
[
1
[}

SHORT
POSSIBLE

REF MAL PROC APS
3 HE PRESS ABNORMAL OR DECR.

REF MAL PROC APS
ASC PRESS
2A FUEL OR OXID PRESS ABNORMAL

HE PRESS ABNORMAL OR DECRs

MISSION DATE | secTion GROUP PAGE
APOLLO 11 6/20/69| LM PROPULSION | sPECIFIC
- - APS 26~4

APS
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NASA

MISSION RULES

SECTION 26 = LM PROPULSION = APS

- Manned Spacecraft Center

REV| ITEM [CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
¢ [} 1
1 ' ]
t ) L)
26=24] APS PROP VALVE ' ' ' THIS INDICATION PRIOR TO FIRST
MISMATCH TALL 'CONTINUE MISSION * APS ENGINE ON WILL BE CONSIDERED A
{DELTA POS) ' "IF BURNING OR HAVE HAD AT ' TM FAILURE
' 'LEAST ONE APS BURNs '
¢ "INHIBIT SUBSEQUENT '
' 'APS BURNS '
' [ '
] ) t
t ] ]
t ] t
26-25] APS FU AND/OR OXID 'ASCENT  'As CONTINUE MISSION ' APS MAL PROC APS
LOW LEVEL ' ' '
' ' 1. OPEN RCS MAINS ' 4 ASC QTY
' t '
' ! 24 CLOSE ASC FEED '
1 L[] [}
[} ] .
1 L[] '
[} ) )
RULES 26-26 ' ' '
THROUGH 26~29 ! ' '
ARE RESERVEDs ' ' |
MISSION [REV |OATE | SECTION GROWP PAGE
APOLLO 1] A Je/20/65) LM PROPULSION | SPECIFIC
- APS 26~5
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MISSION RULES

SECTION 26 = LM APS = CONCLUDED

REV{ ITEM
' APS = PRELAUNCH INSTRUMENTATION !
MISSION RULE
26=30| MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE
APS HE 1 PRESS GPOOOLP  HEL MON C&W COMMON M = PCM 26=20121922
APS HE 2 PRESS GPOO0O2P  HEL MON C&W COMMON M = PCM 2620121122
APS HE REG PRESS  GPOO18P HO 1 OF 2 26=~20922
APS HE REG PRESS  GPOO025P  CéW COMMON HO M = PCM 26=20022
APS HE 1 TEMP GP0201T  HEL MON COMMON HD = PCM 26=21
APS HE 2 TEMP GP0202T  HEL MON COMMON HD = PCM 26=21
APS FUEL TEMP GPO718T  TEMP COMMON M = PCM 26=20
APS FUEL LOW GPOS08BX  CoW COMMON HD 26=25
APS OXID TEMP GP1218T  TEMP COMMON M = PCM 26=20
APS OXID LOW GP1408X  C&W COMMON HD 26=25
APS FUEL PRESS GP1501P  Céw COMMON M « PCM 26=20121922423
APS OXID PRESS GP1503P  C&W COMMON M = PCM 26=20121922923
VLVS A DELTA POS  GP29S7U HD 26=24
VLVS B DELTA POS  GP2998U HD 26=25
APS TCP GP2010P HD
MISSICN REV |DATE SECTION GROUP PAGE
APOLLO 11)FNL |5/16769fLM APS PRELAUNCH
INSTR 26=6
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MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

27=1

- e 1 2 e

' GENERAL !

IN ORDER TO INITIATL ANC CONTINUE THE FOLLOWING MISSION PHASESs THE RCS SUBSYSTEM MUST PROVIDE

THE FOLLOWING MININMUM CAPABILITIES===
A DOCKED
NO PROPELLANT LEAKS
Be UNDOCKED Y DESCENT ORBIT
1. OPERATIONAL RCS SYSTEMS A AND B
Co POWERED DESCENT
1. PRIOR TG PDI + 5
(A} OPERATIONAL RCS SYSTEMS A AND B
(B) NO PROPELLANT LEAKS
2e AFTER -PDI ; 5

(A) OPERATIONAL RCS SYSTEM A OR By OR A COMBINATION OF SYSTEMS A AND B wriCH wOULD

PRCVIDE 3=AXIS ATTITUDE CONTROL
De  LUNAR STAY
ls  OPERATIONAL RCS SYSTEMS A AND B
2+ NO PROPELLANT LEAKS
Es  RENDEZVOUS
le OPERATIONAL RCS SYSTEM A OR By CR A COMBINATION OF A AND B WHICH WOULD

PROVIDE 3=AXIS ATTITUDE CONTROL AND ONE AXIS TRANSLATION CAPABILITY PRIOR TO
TPI AND 3=AXIS TRANSLATION CAPABILITY FROM TPI THROUGH DOCKINGs

DEFINITIONS
Ao RCS SYSTEM

AN RCS SYSTEM CONTAINS EIGHT OPERATIONAL THRUSTERS SUPPLIED BY ITS OWN PRESSURIZATION
PROPELLANT FEED SYSTEM INDEPENDENT OF ASCENT FEED AND CROSSFEECs*

*INDIVIDUAL THRUSTERS REQUIRED FOR DIFFERENT MISSICN PHASES WILL BE CUVERED SEPARATELY.
Be OPERATICNAL RCS SYSTEM
le FUEL AND/OR OXID MANIFOLD PRESSURES GREATER THAN OR EQUAL TO 100 Psl.

2 FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAM OR EWUAL TO 100
DEG F.

RULE NUMBERS 27-3 THROUGH 27~9 ARE RESERVED.,

AND

MISSION REV DATE' SECTION GROUP PAGE

APOLLO 11] B 7/3/69 | LM REACTION GENERAL = RCS
CONTROL SYSTEM 27-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

27=10

27=11

27=12

27=13

' SYSTEMS MANAGEMENT !

THRUSTER TEMP

THE RCS QUAD TEMP MUST BE BROUGHT UP TO OPERATING TEMPERATURE VIA THE RCS HEATERS PRIOR TO
RCS FIRINGSe THRUSTER QUAD TEMPERATURES MUST BE ABOVE 119 DEG F FOR 25 MINUTES PRIOR TO
PULSE FIRINGS.

USABLE RCS PROPELLANT IS 54849 LBS OR 867 PERCENT OF TOTAL LOADED

TOTAL LOADED 63340 LBS 10040 PERCENT
TRAPPED AND LOADING

ERROR ~4602 LBS = 7e¢3 PERCENT
TM ERROR#% ~37+9 LBS = 640 PERCENT
USABLE 54849 LBS 867 PERCENT

#BASED ON A GROUND COMPUTATIONAL ACCURACY OF 6 PERCENT,

PRORELLANT GAGING
Ae PRIME METHOD ===

GROUND RCS PROGRAM (640 PERCENT)
Be BACKUP METHOD===

PQMD (ONBOARD READOUT 1340 PERCENT» GROUND READOUT 1040 PERCENT}

CROSSFEED

THE RCS SYSTEMS SHOULD BE CROSSFED WHEN NECESSARY TO INSURE THAT NEITHER SYSTEM EXCEEDS ITS
CONSUMABLE REDLINES

RULE NUMBERS 27=14 THROUGH 27-=19 ARE RESERVEDe

ANY
ANY

RCS

MISSION | REV | DATE SECTION GROUP PAGE

APoLLO 13} A | 6720769 LM REACTION MANAGEMENT '
CONTROL SYSTEM 27=2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

! CUES/N

OTES/COMMENTS

27=-20

LOSS OF RCS SYSTEM

A OR B

1}
¢
[}
]
t
t
]
]
]

:DOCKED

ALL

]
1)

]
]

! SPECIFIC MISSION RULES !

1
‘A
1

Be

‘DO
'

:UNDOCKED :DOC

t
]

INQ=
'

'DESCENT 'RET
' [

CLOSE MAINS OF AFFECTED

SYSTEM IF LOSS OF
SYSTEM RESULTED

FROM ANYTHING OTHER

THAN ISOLATION OF

CROSSFEED FROM GOOD

SYSTEM

NOT UNDOCK

K ASAP

GO FOR DOI

URN OF CSM ASAP

i
JETS 1A
1B
2

3

e T I T T T T T T i AU U

REF MAL PROC RCS

RCS

HE PRESS LOW OR DECRe

PQMD ABNORMAL

RCS PRESS OR TEMP ABNORMAL

RCS A(B) REG

'ORBIT  !NO=GO FOR PDI

[} ]

'POWERED . 'As PRIOR TO PDI + 5 =

'DESCENT ! ABORT

' 'Be AFTER PDI + 5 =

' ' CONTINUE THROUGH LANDING

' ' NO GO FOR LUNAR STAY

' +

'LUNAR  'ASCENT ASAP

'STAY '

' 1

'RNDZ "CONTINUE MISSION

1

(] [}

] ]

1 [}

' ]
MIss1ON |Rev |DATE |sECTion GROUP PAGE
APOLLO 12| A |6/20/69|LM REACTION SPECIFIC = RCS

CONTROL SYSTEM 27-3
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MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

REV] ITEM |CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
K 1 1 ]
1 ) ) '
27-21] RCS THRUSTER PAIR ' ' | REF MAL PROC RCS

]

Ae ONE PAIR 'DOCKED  'As 1e DO NOT UNDOCK ! 4 RCS TCA
ISOLATED ' ' ¢
'UNDOCKED ' 2+ DOCK ASAP !
) ] ]
¢ ' NO=GO FOR DOI '
1 t '
'DESCENT ' 3¢ RETURN TO CSM ASAP !
1 ) 1)
'ORBIT ' NO=GO FOR PDI !
1 1 '
'POWERED ' 4+ (A) PRIOR TO ¢
'DESCENT ¢ PDI + 5 = ¢
! ¢ ABORT !
1 [} ]
' ' (B) AFTER PDI + 5 = ¢
¢ ' CONTINVE MISSION '
] [} 1
' ! NO GO FOR LUNAR STAY!

)

'LUNAR ' 54 ASCENT ASAP '
'STAY ! '
1 ] 1]
YRNDZ ' 6s CONTINUE MISSION '
] ]
Be COMBINATION 'DOCKED '8¢ 1e DO NOT UNDOCK !
ISOLATED ¢ ' !
RESULTING IN ' ' !
Loss OF 'UNDOCKED ' 2. CSM ACTIVE DOCKING !
ATTITUDE CONTROL ! ' '
' ! NO=GO FOR DOI '
] ) L}
JDESCENT ' 3. CSM RESCUE '
'ORBIT ' NO=GO FOR PDle CSM !
' ' ACTIVE DOCKING '
'POWERED ' 4o OPEN WHATEVER !
'DESCENT ISOLATION PAIRS '
' ' REQUIRED TO MAINTAIN !
! ' ATTITUDE CONTROLs '
] [} RN T P e st ]
' ' (A} PRIOR TO LOW ¢
' ¢ GATE = '
] ] 1)
t t (1) ABORT '
] ' +
' t (2) ABORT STAGE ¢
! ¢ AT OPS !
' ' DEPLETION '
1) 1 ]
! ' (B) LOW GATE TO '
' ' TOUCHDOWN | '
' ' CONTINUE MISSION !
TLUNAR ! 5« OPEN WHATEVER '
tSTAY/ iy ISOLATION PALIRS Y
'RNDZ K REQUIRED TO ACHIEVE
' ' SAFE ASCENT. ¢
L 1 !
¢ ' CSM RESERVE AND !
' ' ACTIVE DOCKING !

MISSION [Rev |oATE SECTION GROUP PAGE
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MISSION RULES

SECTION. 27 = LM REACTION CONTROL SYSTEM

REV] ITEM CONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
' [] t
1 t t
] ] )

27-22} DECREASING OR LOSS 'ALL 'As le CONTINUE USING BOTH ! REF MAL PROC RCS
OF RCS HE PRESSURE ! ' SYSTEMS UNTIL MFLD !
' ' PRESS IN BAD SYSTEM ! 1 RCS
! ' LESSER THAN 100 PSI, !
' ' THEN CLOSE MAINS ! 1A HE PRESS LOW OR DECR.
' ' OF BAD SYSTEM
! ' ! 1B PQMD ABNORMAL
' ' 2e CROSSFEED FROM GOOD !
! ' SYSTEM ' WHEN MFLD PRESS DROPS BELOW 100 PSI»
! ' ' THE  SYSTEM IS CONSIDERED
'DOCKED 'Be DO NOT UNDOCK UNLESS ' NON=OPERATICONAL REF RULE 27=2
' ' SUFFICIENT PROPELLANT ! -
' ' TO REDOCK EXISTS
! ! IN BLOWDOWN !
1 ] 1
'UNDOCKED 'Ce RETURN TO CSM AND !
! t DOCK ASAP '
' ' ]
! ' NO=GO FOR DOI !
t ] ]
'DESCENT 'De RETURN TO CSM AND '
'ORBIT ' DOCK ASAP
t [] 1
! ' NO=GOQ FOR PDI
1 1 ]
'POWERED 'Es CONTINUE MISSION '
'DESCENT/ ! !
'RNDZ ! '
] ] )
' LUNAR 'Fo CONTINUE MISSION IF ' Fo REQUIRES 50 LBS (1548 PERCENT OF
'STAY ' SUFFICIENT BLOWDOWN ' TOTAL LOADED IN ONE SYSTEMe)
' ' CAPABILITY EXISTS !
! ¢ IN FAILED !
' ' SYSTEM FOR & HOURS OF t
! ' LINE OF SIGHT AND 5 !
! ' MINUTES OF ATT HOLD '
' ] 1
! 'IF THIS CAPABILITY DOES '
! tNOT EXIST, ASCEND ASAP '
' ] ]
] + ]
] ] [}
t ] [}
27=23{ RCS PROPELLANT LEAK 'DOCKED tAe EGRESS TO CSM ASAPe ! REF MAL PROC RCS
] t 1]
! ! UNDOCK AND STATIONKEEP ! 1 RCS
1 1 1
tUNDOCKED 'Be DOCK ASAP ' 1A HME PRESS LOW OR DECR
t ] ]
! 'NO=GO FOR DO! ' 1B PQMD ABNORMAL
1 ] )
'DESCENT 'Ce DOCK ASAP
tORBIT ' '
! ' ls NO=GO FOR PDI !
] ] ]
'POWERED fDele PDI TO PDI + 5 = ABORT!
'DESCENT ! !
¢ ' 24 PDI +5T0 1D =
' ' CONTINUE MISSION :
] ]
' LUNAR YEe ASCEND NEXT BEST '
'STAY ' OPPORTUNITY !
' 1 '
'RND2Z tFo CONTINUE MISSION :
] )
MISSION [REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 = LM REACTION CONTROL SYSTEM

]
t
)
+

YABORT STAGE

'

' 2¢ LOW GATE TO TOD
t

'CONTINUE MISSION

*

REV] ITEM CONDITION/MALFUNCTION! PHASE ! RULING ! CUES/NOTES/COMMENTS
[} [) '
) | ] t
27=24 } RCS QUAD TEMP ¢ ' '
LESS THAN 119 DEG  'ALL '"ISOLATE BOTH THRUSTER PAIRS' REF MAL PROC HTRe
! VIN AFFECTED QUAD '
' 1 (REF RULE 27=21) '
: : : 1A RCS QUAD 1s 29 39 4 TEMP
' ' ' ABNORMAL
t ] 1]
[} t )
' ' ' QUAD TEMP  LESS THAN 119 DEG
! ' ¢ INDICATES THE POSSIBILITY oF
' ' * INCOMPLETE COMBUSTIONs WHICH COULD
' ' ' CAUSE HARD STARTS AND POSSIBLE
: : : EXPLOSIONS,
) ] )
] ] L
) L] )
] ] )
27=25 | IMPINGEMENT ' ¢ ' REF MAL PROC RCS
CONSTRAINTS VIOLATED'DOCKED/ 'Ae DOCK ASAP '
' UNDOCKED ! ' 18 PQMD ABNORMAL
' 1CSM ACTIVE DOCKING '
' ) L]
'DESCENT 'Be CSM RESCUE '
YORBIT ' !
' 1CSM ACTIVE DOCKING '
) [) 1)
VPOWERED 'Ce 1e¢ PDI TO LOW GATE '
'DESCENT ! '
)
)
)
)
]
'
]
]
)
1
]
1
t
]
)
)
t

'LUNAR  'Des CONTINUE MISSION
'sTays !
'RNDZ !
) )
' [
t 1
' !
] 1
RULES 27~26 ! !
THROUGH 27=29 ' '
ARE RESERVEDe ' '
MISSION |Rev JoaTE  |secTion GROUP PAGE
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SECTION 27 = LM REACTION CONTROL = CONCLUDED

MISSION RULES

REV] ITEM
' PRELAUNCH INSTRUMENTATION !
MISSION RULE
27=30 MEAS DESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY  REFERENCE
RCS t1A'! PROP QTY GR1085Q QUANTITY COMMON M 27=239224920
RCS "Bt PROP QTY GR1095Q QUANTITY COMMON M 27=239221+20
RCS ttA!'t REG PRESS GR1201P PRESS MON CEW COMMON M=PCM 27=20922923
RCS 'tBtt REG PRESS GR1202P PRESS MON C&W COMMON M=PCM 27=20922923
RCS ''A'' HE PRESS GR1101P PRESS MON C6&W COMMON M=PCM 27=22+20
RCS 1'B'! HE PRESS GR1102P PRESS MON CéW COMMON M=pPCM 27=23520
RCS ''A'! FUEL TEMP GR2121T TEMP MON COMMON M=PCM 2720
RCS ''8'' FUEL TEMP GR2122T TEMP MON COMMON M=PCM 27-20
RCS MAIN ''A!! CLSD GR9609V MAIN SOV COMMON HD
RCS MAIN *'B'! CLSD GR9610U MAIN SOV COMMON HD
RCS ''A'! FUEL MFLD PRESS  GR2201P PRESS MON COMMON M 27=2023
RCS ''8!'' FUEL MFLD PRESS  GR2202P PRESS MON COMMON M 2720923
RCS ''A'Y OX MFLD PRESS GR3201P PRESS MON COMMON M 2720023
RCS '*B't OX MFLD PRESS GR3202pP PRESS MON COMMON M 27=20423
A/B XFEED OPEN GR9613Y CRSFD . COMMON HD
QUAD 1 '"'A't TCA ISOL VLV  GR96&7U SYS A QUAD 1 COMMON HD 27=21
QUAD 2 'tA'! TCA ISOL VLV  GR9665U SYS A QUAD 2 COMMON HD 27=21
QUAD 3 '1A'!' TCA ISOL VLV  GR9663U SYS A QUAD 3 COMMON HD 27=21
QUAD 4 ''A'' TCA ISOL VLV  GR9661U SYS A QUAD & COMMON HD 27=21
QUAD 1 ''B'' TCA ISOL VLV GR9668U SYS B QUAD 1 COMMON HD 27=21
QUAD 2 ''B'' TCA ISOL VLV  GR9666U SYS B QUAD 2 COMMON HD 27=21
QUAD 3 '"tB!'! TCA 1SOL VLV  GR9664U SYS B QUAD 3 COMMON HD 27=21
QUAD 4 '!B'' TCA ISOL VLY  GR9662U $YS B QUAD 4 COMMON HD 27=21
QUAD 1 TEMP GR6004T TEMP MON CoW COMMON M 27=24
QUAD 2 TEMP GR60O3T TEMP MON C&w COMMON M 27=24
QUAD 3 TEMP GR6002T TEMP MON C&W COMMON M 27=24
QUAD 4 TEMP GR6001T TEMP MON C&W COMMON M 27=24
ASC FEED OXID 'tA'' OPEN GR9641UV SYS A ASC OXID COMMON HD
ASC FUEL
ASC FEED FUEL ''A'! OPEN GR9631V SYS A ASC OXID COMMON HD
' ASC FUEL
ASC FEED FUEL 'tg'' OPEN GR9632U SYS B8 ASC OXID COMMON HD
ASC FUEL
ASC FEED OXID ''B!' OPEN GR9642U §YS B ASC OXID COMMON HD
ASC FUEL
MISSION JREV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

REV

ITEM

28~1

28=2

' GENERAL !

ALL DECISIONS WILL BE BASED ON CONFIRMED MEASUREMENTS AND/OR EVENTS AND PROJECTIONS BASED ON

CONFIRMED EVENTSe

DEFINITIONS=w=

Ae THE MAXIMUM OPERATIONAL DOSE (MOD) 1S THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD BE
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD AND/OR A DEPTH (GASTROINTESTINAL) DOSE QF 50 RADs

Be THE PLANNING OPERATIONAL DOSE (POD) 1S THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY
MISSION WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED ON A SKIN DOSE OF 250 RAD AND/OR
A DEPTH DOSE OF 25 RADS.

Co THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE OR
TERMINATE THE MISSIONa

De THE RADIATION ABSORBED DOSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAM.

Ee THE RELATIVE BIOLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES
OF RADIATION IN PRODUCING THE SAME BIOLOGICAL RESPONSE.
THE AVERAGE RBE THAT WILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS le2e

Fe THE ROENTGEN EQUIVALENT MAN (REM) IS THE PRODUCT OF THE RAD AND THE RBE (REM = RAD X RBE)s

Ge A CONFIRMED EVENT 1S DEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO OR MORE INDEPENDENT
SQURCES,

He A SIGNIFICANT INCREASE OF THE MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED

ON THE CHARACTER AND ACCURACY OF THE DATA AT THE TIMEs

MISSION REV JDATE SECTION GROUP PAGE

APOLLO 11 A [6/720/69] SPACE GENERAL
ENVIRONMENT 28=1
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT

REV] ITEM

e o s e

' MANAGEMENT !

28=3 THE EXISTING AND PROJECTED RADIATION ENVIRONMENT WILL BE A PART OF THE GO/NO=GO DECISION
- PROCESS e

28=4 PRIORITY OF DATA===
As NATURAL (SOLAR PARTICLE EVENT)
le PRELAUNCH AND EPO
(A) SOLAR PARTICLE ALERT NETWORK (SPAN)
(B) VELA NATURAL RADIATION SATELLITE
{C) PIONEER RADIATION SATELLITE
{O) EXPLORER RADIATION SATELLITE
(E} SOLAR PARTICLE MONITORING SYSTEM {SPMS)
20 ALL OTHER PHASES
(A) S/C INSTRUMENTATION
(1) VAN ALLEN BELT DOSIMETER (VABD)
(2) PERSONAL RADIATION DOSIMETER (PRD)
(3} NUCLEAR PARTICLE DETECTION SYSTEM (NPDS]
(B) SOLAR PARTIGLE ALERT NETWORK {SPAN)
(C) VELA NATURAL RADIATION SATELLITE
(D) PIONEER RADIATION SATELLITE
(E) EXPLORER RADIATION sATeLLiTE
{F) SOLAR PARTICLE MONITORING SYSTEM (SPMS)
Be ARTIFICIAL
1. ALL PHASES EXCEPT EPO
(A) JAEIC
(B) RIOMETERS
2e EPO
(A) JAEIC
(B} RIOMETERS
{(C)} PRD
3 EARTH ORBITAL MISSION
{A) PRD
(B) JAEIC
(C} RIOMETERS
(D) SAAP

RULE NUMBERS 28=5 THROUGH
28=9 ARE RESERVEDs

MISSION kEV DATE SECTION GROWP PAGE
APOLLO 11| . A 16/20/69 JSPACE MANAGEMENT
JENVIRONMENT 28=2
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MISSION RULES

SECTION 28 ~ SPACE ENVIRONMENT

REV

ITEM

CONDITION/MALFUNCTION'

PHASE !

RULING '

CUES/NOTES/COMMENTS

28=-10

28=11

28=12

28~13

EVENT

THE MOD

PREDICTED

DEFINITE ARTIFICIAL
EVENT CONFIRMED BY
REPORTING SOURCES !

RADIATION CONFIRMED
BY PRD READOUTS OR
ONBQARD TM AND
PROJECTED TO EXCEED

MAJOR SOLAR FLARE

ANY SOURCE REPORTS A'ALL
POSSIBLE ARTIFICIAL !

'PRE~
"LAUNCH

EPO

ALL

t
L

'SP

ECIFIC MISSION RULES !

fPROCEED UNTIL
'VERIFICATION FROM ALL

o1
[

[
[
'
'Ae
'
'
'
'

ALL OTHER'Ce CONTINUE MISSION.
'

L]
4

'RE
[

CONTINUE MISSIONe

HER SOURCESs .

HOLD UNTIL INFORMATION
FROM REPORTING SOURCES
INDICATES THE MOD

WILL NOT BE EXCEEDEDs

le CONTINUE MISSIONe
UNLESS DATA ANALYSIS
INDICATES THAT THE
DOSE PROJECTED -
THROUGH TLI WILL
EXCEED THE MOD BY A
SIGNIFICANT AMOUNT e
IF THE MOD WILL BE
EXCEEDED BY A
SIGNIFICANT AMOUNT»
PERFORM A LOW EARTH
ORBIT ALTERNATE
MISSIONe

2+ FOR DOSES
APPROACHING THE MOD
CONTINUE MISSION
WITH CONTINUOUS PRD
MONITORING AND
CREW ASSESSMENT
CONSIDERATIONS WILL
BE GIVEN TO CHANGING
THE TRAJECTORY TO A
LOW EARTH ORBIT OR
REENTERING ASAP
BASED ON ACTUAL
CONDITIONS,

ENTER NEXT BEST PTP

Bele CREW SHOULD BEGIN PERSONAL

DOSIMETER READOUTS PER SOP 2-~8

ALSO APPLIES
ORBIT MISSIONe

TO ALTERNATE

EARTH

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

7/3/69

SPACE SPECIFIC
ENVIRONMENT

28-3
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MISSION RULES
SECTION 28 =~ SPACE ENVIRONMENT

REVI ITEM lconoiTion/maLruncTion' pHase RULING ' CUES/NOTES/COMMENTS
+ 1) L)
t 1 [}
28=14| MAJOR SOLAR FLARE * ' !
HAS OCCURRED ' ' '
1) 1) )
As UNCONF IRMED "ALL "As CONTINUE MISSION. !
PARTICLE EVENT ! ' '
' L t
Bs CONFIRMED 'PRE= 'Bals HOLD UNTIL DATA !
PARTICLE EVENT  TLAUNCH ! ANALYSIS INDICATES '
AND SOLAR ' ' THAT THE MOD WILL NOT !
PARTICLE ALERT ! ' BE EXCEEDED. '
NETWORK/RTACF ¢ ' '
ANALYSIS ' ' '
INDICATES THE MOD! ' '
WILL BE EXCEEDED ! ! '
DURING THE ' ' !
MISSION ' ' '
1 ] 1
1EPO 'Be2s CONTINUE MISSION '
! ! IF DATA ANALYSIS '
' ' INDICATES THAT THE !
' ! MOD WILL BE EXCEEDED !
' ' BY A SIGNIFICANT '
' ' AMOUNT PRIOR TO '
' ' MISSION COMPLETIONs !
' ' TLI 1S NO=GO '
1 1) )
'ALL ' 34 CONTINUE MISSION. '
'OTHERS ! CONSIDERATION WiLL !
' ' BE GIVEN TO EARLY '
' ' {OR EXTENDED! TEI !
' ' AND INHIBITING CREW
' ' TRANSFER TO LMe ¢
1) t 1
Cs CONFIRMED "TLC "Cels CONTINUE MISSIONe ' Cols CREW SHOULD BEGIN PERSONAL
| PARTICLE EVENT ¢ ' CONSIDERATION ' DOSIMETER AND RADIATION SURVEY METER
AND S/C TLM OR ! ! SHOULD BE GIVEN TO ' READOUTS PER SOP 2=8
PRD READOUT ' ' ENTER IN NEXT BEST '
| PROJECTIONS ' ' PTP IF THE TOTAL DOSE !
INDICATE THE MOD ! ' CAN BE REDUCED '
WILL BE EXCEEDED ! ' SIGNIFICANTLY !
DURING THE ! ' WITHOUT INCREASING !
MISSION ' ¢ THE TOTAL RISk TO '
: ' ' THE CREWe = '
] ) ¥
1) 1) 1
o ' 24 CONTINUE MISSION. ' 201A) HATCH=DOWN ATTITUDE MAY BE
t ' CONSIDER EXTENDING ' USED TO REDUCE THE TOTAL DOSE.
! ' LUNAR ORBIT STAY '
¢ ' TIME IF THE TOTAL ' (8) IF A PARTICLE EVENT Is
' ' DOSE TO THE CREW ' CONFIRMED THE CREW WILL TRANSFER
' ' WOULD BE REDUCED ' FROM THE LM TO THE CSM ASAP.
' ' SIGNIFICANTLY BY '
' ! LUNAR SHIELDINGs :
[} 13
'LUNAR ' 3. CONSIDER REDUCING THE !
1STAY ' LUNAR STAY TIME '
' ' AND/OR EVA IF THE '
' ' TOTAL DOSE TO THE '
! ! CREW CAN BE REDUCED °
l ¢ ! SIGNIFICANTLY WITHOUT °
' ! INCREASING THE TOTAL !
' ' RISK TO THE CREWs '
' ] 1
tALL ! 4o CONTINVE MISSION !
YOTHER ' !
'PHASES ! '
MisstoNn |rev |pate  |secTion GROUP PAGE
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ENVIRONMENT 28~4
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MISSION RULES
SECTION 28 = SPACE ENVIRONMENT = CONCLUDED

REV] ITEM
t INSTRUMENTATION REQUIREMENTS !
MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE REF
28=15 | RADIATION DOSIMETER 1 CK1051K - - HD 28-12
{CM DEPTH DOSE RATE)
VABD
RADIATION DOSIMETER 2 CK1052K - - HD 28-12
| {CM SKIN DOSE RATE}
DOSIMETER RATE CHANGE CK1053R - - HD 28~-12
l NPDS
PROTON COUNT RATE CHAN 1 $T0820K - - HD 28-14
PROTON COUNT RATE CHAN 2 $T0821K - - HD 28-14
PROTON COUNT RATE CHAN 3 $T0822K - - HD 28~14
PROTON COUNT RATE CHAN & $T0823K - - HD 28=14
ALPHA COUNT RATE CHAN 1 $T0830K - - HD 28~14
ALPHA COUNT RATE CHAN 2 §70831K - - HO 28-14
- - HD 28~14
ALPHA COUNT RATE CHAN 3 $T0832K
PROTON INTEGER COUNT RATE $T0838K - - HO 28~14
TEMP NUCLEAR PARTe DET ST0840T - - HO 28-14
TEMP NUGLEAR PARTs ANAL $T0841T - - HD 28~14
PERSONAL RADIATION DOSIMETER (PRD) = 3 = ONBOARD - MANDATORY TO 28=14
BE ONBOARD
RATE SURVEY METER (RSM) =~ 1 = ONBOARD - MANDATORY TO 28=14
BE ONBOARD -
MISSION [JREv JOATE SECTION GROUP PAGE
APOLLO 13| A [6/20/69]sPacE INSTR REG

ENVIRONMENT
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SECTION 29 = RECOVERY

MISSION RULES

REV

ITEM

CONDITION/MALFUNCTION' PHASE !

RULING

! CUES/NOTES/COMMENTS

29=1

29=2

29=3

29=4

29=5

! SPECIFIC !

ACCEPTABLE WEATHE 'PRELAUNCH! MANDATORY
' '

CONDITIONS
AND RECOVERY
CAPABILITY®
IN THE LAUNCH
SITE AREA.

ACCEPTABLE WEATHER
CONDITIONS

AND RECOVERY
CAPABILITY®*

IN THE LAUNCH ABORT
AREA TO 1000 NM
DOWNRANGE AND IN
THE MIDPACIFIC
RECOVERY ZONE

HOURS OF CM
POSTLANDING POWER
AVAILABLE AT
LANDING.

MINIMUM OF 35 AMpP
HOURS OF CM
POSTLANDING POWER
AVAILABLE

AT LANDINGS

UNTIL ENTRY = 24
MOURSs RETAIN DELTA
vV CAPABILITY TO
MOVE ENTRY POINT

'
'
'
'
3
'
'
'
'
'
'
'
'
'
]
'
'
'
'
'
'

MINIMUM OF 71 AMP !
'
'
'
'
'
'
[
Ll
'
'
'
'
'
'
'
'
'
'
'
'
[

+/=500 NM '

H1
MA

]
s
[}
[]
+
'
|
]
'
t
1
+
'
]
t
'
]
1
+
1
1
]
[]
]
'
]
L]
#
t
]
t
‘
]
'
[}
[
L[}
(]
NI
]

[}

]

'

PRELAUNCH'HIGHLY DESIRABLE

GHLY DESIRABLE

NDATORY

GHMLY DESIRABLE

T0

PROVIDE

POSTLANDING
UPRIGHTINGs

TO0 PROVIDE
POSTLANDING
UPRIGHTING

TO  PROVIDE
CAPABILITY.

#RECOVERY CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT COMMANDER'S EVALUATION OF HIS CAPABILITY TO

PERFORM THE RECOVERY OPERATION.

WEATHER CONDITIONS AT THE

TIME OF CM LANDING AFFECT BOTH RECOVERY CAPABILITY AND

STRUCTURAL INTEGRITY OF THE CMs

ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO

RE=EVALUATE ===

THE FOLLOWING GUIDELINES

40 HOURS
POWER PLUS

18 HOURS
POWER PLUS

WEATHER

OF CM
ONE

OF [«
ONE

AVOIDANCE

WORLD WIDE LAUNCH SITE
SURFACE WINDS 23 KNOTS 25 KNOTS
CEILING 1500 FT 500 FTe
VISIBILITY 3 NM 1/2 NM
WAVE HEIGHT 8 FT 8 FT
MISSION REV 3 DATE SECTION GROUP PAGE
APOLLO 11 B | 7/3/69 | RECOVERY SPECIFIC
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MISSION RULES
SECTION 29 =~ RECOVERY

REV

ITEM

CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

29=6

29~7

29=-8

29=9

AN ELLIPSE 163 NM 'EARTH
UPRANGE» 152 NM 'ORBITAL

DOWNRANGE AND 50 NM !
TO EITHER SIDE OF '
55 DEG/55DEG '
TARGET PQOINT=« AND !
AN ELLIPSE 105 NM !
UPRANGE AND '
DOWNRANGE AND 40 NM !
TO EITHER SIDE OF '
THE ROLL RIGHT 90 !

DEG (DELAYED) '
TARGET POINT WILL '
BE CLEAR OF ALL !
LAND s '
!

[}

[}

)

REMAINDER OF 'EARTH
MANEUVER FOOTPRINT 'ORBITAL

AND AN ELLIPSE 109 !
NM UPRANGE AND
DOWNRANGE AND 40 NM
TO EITHER SIDE

OF 90 DEG/90DEG
TARGET POINT~=

AND ELIPSE 105

NM UPRANGE AND
DOWNRANGE AND 40 NM
TO EITHER SIDE OF
ROLL RIGHT 90 DEG
TARGET POINT WILL
B8E CLEAR OF LARGE
LAND MASSESe

AN ELLIPSE 5 NM
UPRANGEs 5 NM
DOWNRANGE AND 3

NM TO EITHER SIDE
OF THE GNCS TARGET
POINT==AND AN
ELLIPSE 18 NM
UPRANGE 18 NM
DOWNRANGE AND 45
NM TO EITHMER SIDE
OF THE EMS TARGET
POINT WILL BE CLEAR
OF ALL LAND

REMAINER OF
OPERATIONAL
FOOTPRINT AND AN
ELLIPSE 112 NM
UPRANGEs 112 NM
DOWNRANGEs AND 47
NM TO EITHER SIDE
OF THE CONSTANT
G TARGET POINT
WILL BE CLEAR OF
LARGE LAND MASSES

POST=TLI

POST=TL!

L I T N T T T e T S

MANDATORY

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 1]

6/20/6

RECOVERY

SPECIFIC

29=2
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MISSION RULES
SECTION 30 = AEROMEDICAL

REV

ITEM

30-=1

30-2

30~3

30=4

30=~5

30=6

30=7

0 0 52 D e

' GENERAL ¢

PRELAUNCH

PRIOR TO COMMITING TO LAUNCHs THE FOLLOWING CONDITIONS MUST BE METw=e
As SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS

Be THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PERCENT.

Ce THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 INs WATER PRESSURE ABOVE THE CABIN PRESSURE.
SUIT LOOP PYRGE 1s REQUIRED IF THE SUIT=TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD OF
5 MINUTES.

THE POTABLE WATER PH MUST BE WITHIN 60 TO 8e0 AT SERVICING AND FINAL SAMPLING

THE MAXIMUM ALLOWABLE CONCENTRATION OF PCO2 1§ 5MM OF HGs

LAUNCH

THERE ARE NO MEDICAL REASONS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS
INTOLERABLE TO THE CREW.

EARTH ORBIT AND DEEP SPACE OPERATIONS.

EARLY MISSION TERMINATION FOR MEDICAL FALL INTO TWO CATEGORIES===

As ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETY HEALTHs OR FUNGTION AND PERFORMANCE.e
Be FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVIRONMENT

WATER PALATABILITY

CREW_EVALUATION OF THE DRINKING WATER TASTE WILL BE THE BASIS FOR DETERMINING WATER
PALATABILITYs EVEN FOR KOH CONTAMINATION.

RULE NUMBERS 30~8 THROUGH
30=14 ARE RESERVED

MISSION |JREV ]DATE SECTION GROVP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 = AEROMEDICAL

CONDITION/MALFUNCTION' PHASE ! RULING ! CUES/NOTES/COMMENTS
REV] 1TEM
' t 1
1 ] ]
" SPECIFIC MISSION RULES !
t 1 ¢
30-15| LOSS OR taLL "Ae CONTINUE MISSION ' Ao ARTIFACTS ANTICIPATED  DURING
UNREADABLE EKG 'PHASES ! ' LAUNCHe MCC SURGEON WILL EVALUATE
' ' ! THE PROBLEM AND MAY RECOMMEND EARLY
' ' ' MISSION TERMINATION IF CORRECTIVE
' ' " ACTION 1S NOT EFFECTIVE.
1 ] 1
*EVA "Be CONTINUE MISSION ' Be MCC SURGEON WILL EVALUATE PROBLEM
' | * AND RECOMMEND CORRECTIVE ACTIONe IF
' ' ' NOT EFFECTIVEs CEVA MAY BE
: ' ! RECOMMENDED.
t )
) t ]
t ] ]
t ] ]
30=16 | ABNORMAL HEART YLAUNCH  'As CONTINUE MISSION ! MCC SURGEON WILL  EVALUATE  THE
RATEs RHYTHM OR EKG ' ' ' PROBLEM AND MAY RECOMMEND  EARLY
1EPO "By NO=GO FOR TLI ' MISSION TERMINATION IF CORRECTIVE
' ' ! ACTION IS NOT EFFECTIVEs
1TLC *Co NO=GO FOR LOI '
1 1 t
‘o 'De ENTER NEXT BEST PTP '
] t ]
'EVA "Es TERMINATE EVA '
t ] t
1TEC 'Fo ENTER NEXT BEST PTP '
1 ) ]
t [) t
] (] '
1 ) )
$ [) [}
30~17 ] ABNORMAL RESPIRATORY'LAUNCH  'As CONTINUE MISSION ! THE ABNORMAL RATES WILL BE EVALUATED
RATE ! ' ' BY THE MCC SURGEON AND EARLY MISSION
'EPQ *Bs NO=GO FOR TLI ' TERMINATION MAY BE RECOMMENDED IF
' ' ! CORRECTIVE ACTION 1§ NOT EFFECTIVE.
'TLC 'Ce NO=GO FOR LOI '
] 1 t
o Do ENTER NEXT BEST PTP '
1 1 ]
1TEC "Es ENTER NEXT BEST PTP :
] ]
' ] 1
1 ' )
] [} ]
[} ' 1
30=18 | ONSET OF SERIOUS  'LAUNCH  'As CONTINUE MISSION ! MCC SURGEON WILL EVALUATE AND MAY
MEDICAL PROBLEM ' ' CREW MAY ELECT TO ' RECOMMEND EARLY MISSION TERMINATION
I ' ' ABORT IF INTOLERABLE ' IF  CORRECTIVE ACTION 1S  NOT
' ' ' EFFECTIVEs
1EPO *Be ENTER NEXT BEST PTP '
L] t ]
"TLC 'Ce ENTER NEXT BEST PTP '
¥ 1 1)
"o "D ENTER NEXT BEST PTP 1
| ) 1
YEVA ‘Es TERMINATE EVA !
1) 1
YTEC 'Fe ENTER NEXT BEST PTP '
Mission [Rev {paTE  |section GROUP PAGE
APOLLO 11] A 6/207/69 |AEROMEDICAL SPECIFIC
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MISSION RULES
SECTION 20 = AEROMEDICAL

N/MAL ON' PHASE ! L ' CUES/NOTES/COMM
Rev| 1TEm [conorTo FUNCTION'  PHASE RULING UES/NOTES/COMMENTS
] 1 1]
' ) ]
30-19| OYSBARISM IN ANY ~ 'LAUNCH  'As CONTINUE MISSION ' Asls CHECK SUIT INTEGRITY.
CREWMAN '
' ' CREW MAY ELECT TO ' 2+ IF CONDITIONS PERMIT CREW MAY
! ' ABORT IF CONDITION IS ' ELECT TO OVER= PRESSURIZE.
' ' INTOLERABLE '
' ' : ' (A) ALL THREE SUITS CONNECTED TO
' ' ' SUIT CIRCUIT.
] 1 ]
’ ' ' (B)  SUIT DEMAND REG TO  PRESS
' ' * POSITION
] 1 t
! ! ' (C)  MONITOR SUIT PRESS (SHOULD
' | ! REACH 4 PSID IN 75 SEC)s
[} ) L)
1 1 ' (D) SELECT SUIT DEMAND REG INLET
' ' ' SEL VALVE TO OFF WHEN SUIT PRESS
' ' ' REACHES 40 PSIDs
1) L] 1)
' ' ' (E) MAINTAIN SUIT OVERPRESSURE BY
' ' ! OPENING INLET SELECTOR VALVE AS
: ' ! NECESSARYs
t
' ' ! NOTE=m= RELIEF FUNCTION OF DEMAND
' ' ' REGULATOR 1S ISOLATED WHEN USING
' ' ! THIS PROCEDUREs
1) ] '
YALL "Be TERMINATE PHASE ' Be MCC SURGECN WILL EVALUATE AND
! ' ! MAY RECOMMEND EARLY  MISSION
' ' ENTER NEXT BEST PTP ' TERMINATION IF CORRECTIVE ACTION IS
' v ' NOT EFFECTIVEs
L) ] '
1 t 1
[ ] ]

30-20 | ORAL TEMP EXCEEDS ' ' MCC SURGEON MAY RECOMMEND  EARLY
101 OEG Fe DESPITE ! ' * MISSION TERMINATION IF TREATMENT I§
CORECTIVE ACTIONe ! ' ! UNSUCCESSFULe

L] 1) 1)

Ae IF DUE TO ILLNESS'LAUNCH  'Aels NOT APPLICABLE :
[} ]

tALL ' 2, TERMINATE PHASE '

t [}

! ' ENTER NEXT BEST PTP !

t ) [}

Be IF RESULTANT FROM'LAUNCH  'Bals NOT APPLICABLE '

THERMAL OVERLOAD ! ' '

'ALL ' 24 TERMINATE PHASE !
)

' ' ENTER NEXT BEST PTP !

t ] +

1 t 1)

1 ) t

30-21 | PLSS METABOLIC 'EVA ‘As IF AMBER LINE 1S ' As AMBER LINE LIMIT IS  WORK

OVERLOAD. ! ' EXCEEDEDw== ' SUSTAINED AT A RATE GREATER THAN
! ' DECREASE ACTIVITY. ' 2500 BTU/HR FOR A PERIOD LONGER THAN
' ' ''5  MINUTESs AS DETERMINED  BY
' ' ' PREFLIGHT ERGOMETRY  CALIBRATIONS.
' ! * THE MCC SURGEON WILL EVALUATE AND
' ' ' MAY RECOMMEND DECREASED  CREW
' ' " ACTIVITY.
' ) )
' '8, IF RED LINE 1S ! By RED LINE LIMIT IS WORK SUSTAINED
' ' EXCEEDEDme= ' AT A RATE GREATER THAN 3000 BTU/HR
' ' STOP ACTIVITY AND RESTs ' FOR A PERIOD LONGER THAN 2 MINUTESs
' ' ' AS DETERMINED BY PREFLIGHT ERGOMETRY
' ' ' CALIBRATIONSe  MCC  SURGEON  WILL
' ' ! EVALUATE AND MAY RECOMMEND THAT THE
' ' ' CREW STOP ACTIVITY AND RESTs
[} ) 1

RULE NUMBERS 30=-22 ! ' '

THROUGH 30-24 ARE ! ' '

RESERVEDS ' ! !

mission |frev Joate  |secTion GROUP PAGE
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MISSION RULES

RULE NUMBER 30=27
THROUGH 30=~34 ARE

SECTION 30 =~ AEROMEDICAL
REV] ITEM JCONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
L} 1 t T e T
+ ] 1 1]
30=25] INCREASE IN PCO2 ! ' ! As PCO2 SHOULD DECREASE BELOW 2 MM
As 1S GREATER THAN ?LAUNCH 'Asle CONTINUE MISSION ' HG WITHIN 30 MINUTES.
OR EQUAL TC ! ' '
Teb6 MM HG ' ' '
YALL ' 2e CONTINUE MISSION !
[ [ [
' ! CHANGE LIOH CANISTER!
] L] '
B¢ GREATER THAN OR 'LAUNCH 'Bele CONTINUE MISSION '
EQUAL TO ! ' '
Te6 MM HG ! ¢ '
AND UNABLE TO ' ! '
DECREASE ! ' '
VALL ' 24 CONTINUE MISSION ! Be2e LIOH CANISTERS WILL NOT BE
! ! ! CHANGED IN AN UNPRESSURIZED CABINs
! ¢ (A} OPEN SUITS AND ¢
' ! BREATHE FROM '
' ' CABIN !
] ] t
' ' (8) CHANGE SECOND !
' ' LIOH CANISTER '
t 1 '
! ' (C) TEST PCO2 SENSOR! Be24(C) PCO2 SENSOR TEST==-
' t '
! ! ' D ISOLATE SUIT CIRCUIT BY
' ' ' DISCONNECTING SUIT HOSES FROM THE
' ' ' SPACECRAFT
1 ] '
! ! ' ¢ SUIT CIR RET AIR VALVE CLOSED
' [ [l
¢ ' ' ¢ CRACK 02 METERING VALVE TO
t ' ! OPEN
' 1 [
' ' ' s PURGE FOR 30 SECOADS
] ' ]
' ' ' o CLOSED 02 METERING VALVE
t ' +
' ' ' o« IF ABOVE PROCEDURE RESULTS IN
' ! ! A PCO READING NEAR ZEROs THE PCO2
: ! ' SENSOR 15 OPERATING PROPERLY
[} t
+ ' L)
' ] ]
+ [} '
Ce GREATER THAN OR 'LAUNCH 'Cele CONTINUE MISSION !
EQUAL TO 10 MMHG TALL ' 24 TERMINATE PHASE '
[] ]
! ENTER NEXT BEST PTP !
] 1
] 1)
] L]
L) 1)
30~=261 PCO2 ALL *CONTINUE MISSION ¢
INSTRUMENTATION ! '
FAILURE 'USE ONBOARD CO2 TAPES :
L[]
L]
L]
[}
[}
]

RESERVED,

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 30 - AEROMEDICAL =~ CONCLUDED

REV| ITEM
' INSTRUMENTATION REQUIREMENTS !
CsM
. MISSION RULE
30=-35 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
ELECTROCARDIOGRAM CJ0060J NOT DISPLAYED M= 30=~15/16
ELECTROCARDIOGRAM CJO061Y NOT DISPLAYED Mx 30-15/16
ELECTROCARDIOGRAM CJ00624 NOT DISPLAYED Ma 30=~15/16
CO02 PARTIAL PRESSURE CFO005P METER COMMON HD 30=~2/27/28
SUIT CABIN DELTA PRESS CF0003P NOT DISPLAYED HD 30-3/19
ORAL TEMPERATURE CLINICAL Me 30=20
THERMOMETER
PNEUMOGRAM CJO200R NOT DISPLAYED HD 30~-17
PNEUMOGRAM CJO201R NOT DISPLAYED HD 30=17
PNEUMOGRAM CJO202R NOT DISPLAYED HD 30=17
LM
C02 PARTIAL PRESSURE GF1521P METER HD
l ELECTROCARDIOGRAM GT9999 NOT DISPLAYED M# 30=15/16
PNEUMOGRAM NOT DISPLAYED HD 30-17
PLSS
l PLSS ELECTROCARD!OGRAM 6T8124J M 30~15/16
#MANDATORY TO CABIN CLOSEOUT
MISSION REV | DATE SECTION GROWP PAGE
APOLLO 11 Al 6/20/69 AEROMEDICAL INSTR REQ
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“MISSION RULES ™
"SECTION 31 =~ EASEP

REV

ITEM

31=1

As

GENERAL

le

 TEST PURPOSES.

2

3

o o n om0

..GENERAL

4 o e

THE GATHERING OF SCIENTIFIC DATA WILL NOT BE COMPROMISED FOR ENGINEERING "OR™ ™

REDUNDANT OR BACKUP SYSTEMS WILL NOT BE SELECTED UNLESS A FAILURE WARRANTS

SUCH ACTIONs SWITCHING TO REDUNDANT SYSTEMS WILL NOT BE ACCOMPLISHED 10
SATISFY ENGINEERING TESTS UNLESS ALL SCIENTIFIC MISSION OBJECTIVES HAVE BEEN
COMPLETED AND THE PSEP HAS BEEN DEPLOYED ON THE MOON FOR ONE YEARW

BIT RATES WILL NOT.BE CHANGED ON THE PSEP UNLESS THIS_ ACTION WILL CORRECT
CERTAIN SYNC PROBLEMS (FROM THAT OPERATIONAL MSFN SITE) OR UNLESS A CHANGE

""OF BIT RATE 1S5 NECESSARY TO SATISFY CERTAIN SCIENTIFIC OBJECYIVES. IF " THE

 THAT SITEa

Eq)

S5e

Te

8
9a

10

1le

124

13s.

Cl4e
150 .

160

TMALFUNCTIONY 1T WILL BE ASCERTAINED THAT THERE ARE NO PROBLEMS WITH THE MSFN ~

L CS AREAe . o

BIT RATE IS CHANGED FROM THE NORM BECAUSE OF A MSFN PROBLEMy THE PSEP WILL
BE CONFIGURED BACK TO NORMAL (1406 KBPS) PRIOR TO TERMINATION OF SUPPORT™ OF ~

BEFORE IMPLEMENTING ANY MISSION RULE ACTION BASED ON AN APPARENT PSEP

SUPPORTING SITEe

TME TIMER INHIBIT COMMAND WILL NOT BE SENT PRIOR 7O ALL EXPERIMENTS BEING ON
AND PROPERLY ADJUSTED FOR OPTIMUM SCIENTIFIC DATA RETURNe o

THE TIMER WILL NEVER BE INHIBITED WHILE THE PSEP TRANSMITTER 1§ OFFy AND THE™ ™
PSEP TRANSMITTER WILL NEVER BE COMMANDED OFF WHILE THE TIMER IS INMIBITEDs

EITHER PSEP COMMAND DECODER MAY BE ADDRESSED DURING NORMAL GROUND COMMANDING

OPERATIONS.

ANYTIME PCU NOs 2 1S SELECTED B8Y COMMAND OR BY AUTOMATIC SWITCHOVER FROM PCU™
NOe 1y SELECTION OF PCU NOs 1 WILL NOT BE ATTEMPTED UNLESS SCIENTIFIC DATA
Is BEING LOST DUE TO IMMINENT TOTAL FATLURE OF PCU NOs 2% mm——

NO FUNCTION CAN BE ~COMMANDED (OTHER THAN */STANDBY OFF'T QR "WIQPERATE ™~ 7~
SELECT'') IN AN EXPERIMENTs BY GROUND COMMAND OR BY ONBOARD TIMERs UNLESS
THE EXPERIMENT I§ IN THE *VOPERATE'! MODEs" T

THE PSE WILL BE GOUND COMMANDED ON PRIOR TO THE CREW LEAVING THE IMMEDIATE

POR NOe 1 (5W) WILL BE COMMANDED ON .APPROXIMATELY ONE (1) HOUR BEFORE LUNAR

SUNSETs

TRAN?MITTER "WILL BE COMMANDED OFF APPROXIMATELY ONE (1) HOUR BEFORE LUNAR
SUNSETe .. .oom. - -

NO SEQUENCEHOEACOMMANDS,MILL,BE“SENIHNHICHMNILLmﬁAUSEWUMLQADINQWQEﬁIﬂE 29V

LINEe UNLOADING THE 29V LINE COULD CAUSE AN OUT OF REGULATION CONDITIONs A
BUILDUP OF SPIKES ON.THE.QUTPUT FILTER CAPACITORS:. . AND.. VOLTAGE WP __TQ 50

VOLTS WHICH WOULD DAMAGE CS COMPONENTS.

'Af"LuNAﬁ"sUNRIsE{“?HEhE MUST " BE "PROPER LOADING "ON THE €5 70 ASSURE

SUBSEQUENT .TO_DEPLOYMENTs ASTRONAUT WiLi AVOID BLOCKING SOLAR PANEL FIELD

OF VIEW ON SUNSIDEs

THE TRANSMITTER WiLL NOT BE COMMANDED ON UNTIL APPROXIMATELY 20 HOURS AFTER
LUNAR_SUNRISEs

MIsSION IRev Ipate  IsecTion GROUP PAGE
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MISSION RULES
SECTION 31 = EASEP

REV

ITEM

Be PSE
le THE PSE WILL BE UNCAGED AS SOON AS POSSIBLE AFTER THE PSE 1S5 COMMANDED ONa
THE TEMPERATURE OF THE PSE ELECTRONICS IN THE CENTRAL STATIONs» MONITORED ON '~ AT=5

THERMAL PLATE 3 TEMPss MUST BE ABOVE +25 DEG F BEFORE THE PSE CAN BE
UNCAGED=~ HOWEVERs PSE UNCAGING WILL BE ATTEMPTED AT ANY TEMP.

24 THE PSE LEVELING MOTORS WILL NOT BE ACTIVATED PRIOR TO UNCAGING OF THE PSEe =~

3 AFTER PSE LEVELING OF THE HORIZONTAL COMPONENTS (LPX AND  LPY) "HAS "BEEN 7T

COMPLETEDs THE COARSE LEVEL SENSCRS WILL BE GROUND COMMANDED OUT (VIA <MD
102 LEVEL SENSOR IN/OUT )

ba FOR PROPER OPERATION OF THE PSEs THE FEEDBACK FILTER MUST BE IN THE
FOLLOWING MODES (THE FILTER IS GROUND COMMANDED IN AND OUT OF THE FEEDBACK
LOOP BY CMD 101 PSE FILTER IN/QUT) ===
A LEVELING MOTOR MODE OF ANY KIND = FILTER QUT
Be LONG PERIOD CALIBRATION = FILTER IN

Ce NORMAL OPERATIONAL MODE = FILTER IN

S THE X=AXIS AND Y=AXIS MASSES OF THE PSE MUST BE LEVELED BEFORE THE Z-AXIS

MASSe

6o REFER TO STANDARD OPERATING PROCEDURE FOR PSE LEVELING PROCEDURESe

Te THE PSE SENSOR HEATERS MUST BE OFF DURING OPERATION OF THE PSE LEVELING
MOTORS

8e PSE WILL BE PLACED 1IN STBY~SELECT CONBITION» BY GROUND COMMAND »

APPROXIMATELY ONE (1) HOUR BEFORE LUNAR SUNSET.

RULES 31=2 THRU
31~9 ARE RESERVED

MISSION JREV IDATE SECTION GRoUP  lrace
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~ MISSION RULES

"SECTION 21 = EASEP

REV

ITEM

CONDITION/MALFUNCTION'

PHASE

TRULING

T TCUES/NOTES/COMMENTS

- e s n - =
1 1 + !
- T ——— e 4 e el e
31=10 | FAILURE OF PCY ' _MAs IF PCU'L I8 ACTIVEy ' ~ CUE=== PCU OUTPUT VOLTAGES ARE
[ ' SELECT PCU 2. " OFE NOMINAL AND SCIENTIFIC ~DATA 18
_ _ . SR N . : BEING LOSTs e
' ' e
e e U AUTOMATIC SWITCHOVER FROM PCU 1
' i 1770 PCU 2 SHOULD OCCUR WHEN = THE ™ +12
i 't 't ' VDG BUS VARIES +1 VDCs
' : X . =S 41 VBCs
S B} .M;ﬁ _ ,}5- IF PCU 2 18 ACTIVE=== },,,,§M9"9621“E§Q.2,§§EE§T1“ }
. A Y 1o VERIFY THAT ' CMD 060y PCU 1 SELECTs
i i SCIENTIFIC DATA 18 ¥ . T
L ' ..BEING LOSTs !
] t ]
- ! A2+ VERIFY THAT TOTAL '
J i FAILURE OF PCU 2 18 !
. P INEVITABLEe . :
] ¥
; _ 1 V. 3e IF ABOVE CONDITIONS !
1 i ARE METs SELECT ¢ N o
) " ! PCU 1 '
oy . LPQU de e
[} ] )
B S —— 4 -
t ) ]
- - B} e
RULES 31«11 THRU ' ¢ '
31~19 ARE RESERVED 7 ' "

MISSION

REV ] DATE SECTION

GROUP

PAGE

APOLLO 11

“FNL

5/16/69]| EASEP

ELECTRICAL

31=3
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MISSION RULES

SECTION 31 ~ EASEP

REV] ITEM |CONDITION/MALFUNCTION' PHASE ! RULING CUES/NOTES/COMMENTS
bt - - ;
t t []
1 ] t
31=20] ANY THERMAL PLATE ! 'REFER TO GRAPH OF CENTRAL ! SELECT  THE  ADJUSTMENT  WHICH
TEMPs EXCEEDS ¢ *STATION INTERNAL POWER ! REDUCES HEAT GENERATION (EeGes BY
DEG Fs o {DISSIPATION VSe SHUNT ! REDUCING INTERNAL POWER ODISSIPATIONI
| 'CURRENT TO DETERMINE THE ' AND MINIMIZES THE RISK OF EXCEEDING
! 'PROPER COMBINATION OF THE ! PCU HIGH AND LOW LOAD LIMITS (ALSO»
' YFOLLOWING ALTERNATIVES TO ! SHUNT CURRENT HIGH AND LOW LIMITS).
' 'BE EXERCISED=== ' GRAPH OF INTERNAL POWER DISSIPATION
] ' | vSs PGU LOAD COULD BE USED IF
' ' 1. PDR NOs 1 ON OR OFF ' AVAILABLEe THERMAL TEMPa
J ' ' MEASUREMENTS ARE AT=3, AT=5»
N ! 2, PDR NOs 2 ON OR OFF ! AT=6s AND AT=7e PDR NOs 1 DISSIPATES
| ' ' 5 WATTSs PDR NOu 2 DISSIPATES 10
! ! 3s PSE OFF ! WATTS.
[} ! '
' * 4 TRANSMITTER OFF !
] 1) '
t t [}
" ) {
1 ] t
RULES 31=21 THRU ~ ? v !
31=29 ARE RESERVEDe ' ! '
[ mission I rev loate  1section. leroup " Ypaee | -
APOLLO 11] FNL| B/16/65] EASEP THERMAL
) i - BT S J31=4 ;
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MISSION RULES
SECTION 31 = EASEP

Center

REV] ITEM JCONDITION/MALFUNCTION! - PHASE ! RULING ' 't TCUES/NOTES/COMMENTS -
v [ ] Nl
{ 1 ) ]
31=30| EASEP FAILS TO ' tAs REINITIATE THE CMD. ! QUE==~ NO FUNCTIONAL VERIFICATION
RESPOND TO A CMDs ! ' _ ' AND NO CMD VERIFICATION WORD (CVW)
' 'Bs IF UNSECCESSFULs SELECT ! .
' ' OTHER DECODER (ALSEP 2A ! VERIFY THAT THE RECEIVER CB HAS
' t  OR 2B) AND REINITIATE' ! NOT OPENEDs
! ' THE CMDe ' ,
! ' ! 'SPARE! CMD SHOULD YIELD ¢vw BUT
¢ 'Co IF UNSECCESSFULs SEND ' NO FUNCTIONs GMD 150s 153y 1545 AND
' ' A 'SPARE' CMDe ' 155 ARE SPARE CMDSs '
] ) )
' "Ds IF UNSECCESSFUL, SWITCH ! CMD 034 PROCESSOR "K' SELECT,
' ' TO OTHER DATA PROCESSORs'
' ' | CMD 035 PROCESSOR 'Y! SELECT,
1) ] 1
t 1 1
1 + ]
RULES 31=31 THRU ' ¢ | -
31=39 ARE RESERVEDs ! ' '
M1sstoN {Rev JpATE SECTION GROUP  IPAGE B
APOLLO 11| FNLI5716/69|EASEP JUPLINKT T
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MISSION RULES
SECTION 31 = EASEP

SWITCH TO REDUNDANT
DATA PROCESSQRe

IF UNSUCCESSFUL=m=
SELECT LOW BIT RATE.

STATION MALFUNCTION.

LOW BIT RATE I§ 530 BPS RATEs
NOTE THAT LSM DATA WiLL
MEANINGLESS e e .

_CMD 0129 TRANSMITTER ‘A SELECT

CMD 015,

BECOME

TRANSMITTER 'B' SELECT
CMD 034y PROCESSOR 'X! SELECT

CMD 035, PROCESSOR 'Y!' SELECT _

REV] ITEM |cONDITION/MALFUNCTION' PHASE * RULING ' CUES/NOTES/COMMENTS = "~
] ] ]
' ] t
+ ' ] "
31=40 | LOSS OF DOWNLINK ! 'As SELECT OTHER TLM ! GROUND STATION VERIFIES THAT LOSS
CARRIERe ! ' TRANSMITTERs ' OF TLM CARRIER 18 NOT FAILURE 'IN
' ! ' GROUND SYSTEMSs SELECTION  OF
! 'Be IF NO EFFECT=== SEND ¢ ALTERNATE TRANSMITTER WILL ~RESET
! ' TRANSMITTER ON CMDe ! CIRCUIT BREAKERS TO THE TRANSMITTERS
! ! : (CB=02y CB~=03» CB=04s AND CB=05)e
' L
! ! t CMD 012 TRANSMITTER'A! SELECT.
] ' t
! ! ! CMD 015 TRANSMITTER 'E' SELECTW
1 1) )
! ! ! CMD 013 TRANSMITTER ONe
1 [ ]
t ] 1
] t L
] 1 1 )
31-41 | LOSS OF DOWNLINK ! 'As SELECT OTHER DATA ! GROUND STATION VERIFIES LOSS OF
MODULATIONS ' ! PROCESSOR. ' MODULATION ON TLM CARRIERe ‘
' 'Be IF NO EFFECT==~ SELECT ! CMD 0349 PROCESSOR !X SELECTe
' ' OTHER TLM TRANSMITTERs !
! ' ' CMD 025» PROCESSOR 'Y' SELECT.
t 1 []
' ' : CMD 012y TRANSMITTER 'A' SELECT.
! ! ! CMD 015» TRANSMITTER '8' SELECT.
1 t 1
+ ] )
] ] ]
' ] t ’ e ’
31=42 ] UNABLE TO RETAIN ' 'Ae SEND NORMAL BIT RATE ¢ LSM DATA 1S MEANINGLESS IN LOW
NORMAL BIT RATEs ' ! cMDe ! BIT RATEs
' ' ! '8s IF UNSUCCESSFULs SEND ! CMD 0065 NORMAL BIT RATE
! ' NORMAL BIT RATE RESET ! ,
' LMD ' CMD 011y NORMAL BIT RATE RESET
! 'Ce IF UNSUCCESSFULy SELECT ! ]
' ! OTHER DATA PROCESSORs ! CMD 034y PROCESSOR 'X! SELECT
! 'De IF UNSUCCESSFULy REPEAT ! CMD 0359 PROCESSOR !Y! SELECT
: : $§TEP A AND/OR STEP B, : ' C
] ' ]
' 1 1
] ' 1
31=43 | ONE OR MORE SYNC ! 'As SWITCH TO REDUNDANT ! THIS RATE OF SYNC LOSSES EXCEEDS
LOSSES EVERY TEN ' * TRANSMITTER. ! BIT ERROR RATE. INDICATION  OF
(10) SECONDSs ' ! ' MALFUNCTION WILL BE EVENT LIGHT,
[} t ]
: :a. 1F UNSUCCESSFULmw= ! THIS ACTION ASSUMES NO  GROUND
'
] [ [}
] ' )
[} 1 [}
1 1 (]
' 1 ]
+ t )
¢ [} t
' 1 [}
1 ' '
' ' ]
' t ]
' 1 '
' + [}
' ] ¢
] 1) [}

CMD 007 LOW BIT RATE SELECT

MISSION

REV _JDATE SECTION GROUP

APOLLO 11
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~MISSION RULES
SECTION 31 =~ EASEP

REV

ITEM

CONDITION/MALFUNCTION' " PRASE

T oG

3le4h

DATA DEMAND SIGNAL
FROM DATA PROCESSOR

YSWITCH TO REDUNDANT
*PROCESSORy USING THE

CUES~w=

FAILS==HIGH

" TOTHER DECODERs

COMMAND VERIFICATION WORD
IS STEADILY INDICATING AN
PATTERN OTHER THAN ALL ZEROS

LCVW}

ERRONEOQUS

(CVW

LIGHT ON EVERY Qe¢6 SECONDS) AFTER A

t
1
[
t
'
'
t
'
'
[
[
'

T
¥
'
'
t
]
'
[
'
'

N

RULES 31=45 THRY
3149 ARE RESERVED.

B T T S P Sy

CMD HAS BEEN SENT,
NOTE WHICH PROCESSOR

WAS IN

OPERATION FROM LOG DATA (NO TM POINT

DISPLAYED)
1y
1yt

CMD 0343 PROCESSOR
CMD 035» PROCESSOR

SELECT
SELECT

ImissioN |rev’

DATE

SECTION GROUP

PAGE

TFNL

APOLLO 11

5/16/69

DOWNLINK

EASEP

31=7 .
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MISSION RULES

SECTION 31 = EASEP

REV

ITEM

[CONDITION/MALFUNCTION!

PHASE !

RULING

CUES/NOTES/COMMENTS

31=50

31=51

31~52

31=53

3154

'

[

'

FAILURE OF AUTOMATIC!
PSE LEVELING MODE !

PSE LEVELING MOTOR
FAILS ON

FAILURE OF PSE
LEVELING MOTOR = OFF

" FAILURE OF
MECHANICAL LEVEL
DRIVE

'REFERENCE PROCEDURE FOR

'MANUAL LEVELING OF THE PSE

'8y
'

tALTERNATELY GND CMD PSE TO

GROUND COMMANDSe

'STANDBY SELECT AND TO
'OPERATE SELECT.

NO

t

ACTION CAN BE TAKENe

tSELECT LOW SPEED AND HIGH
1SPEED AND DIRECTION
tREVERSALS ALTERNATELY.

MISALIGNED GOARSE
SENSOR . - o

Ao

O B T

COMMAND COARSE SENSOR

OUT WHEN CORRESPONDING

MOTOR IS IN LEVELIN

_.OPERATION. e

.. REFERENCE. PROCEDURE .
FOR MANUAL LEVELING OF
..THE PSE _.BY GROUND

PSE ACTIVATION PRESETS LEVELING
MODE TO AUTOMATIC. CMD 103 WILL
SWITCH TO THE MANUAL MODEs CMD 103
1S A 2-STATE CMDs PSE LEVELING MODE
AUTO/MANUAL o

UNABLE TO COMMAND PSE LEVELING
MOTOR OFFs

CUES~~= LEVELING MOTQOR WILL DRAW
3 WATTS FROM RESERVE POWERe

CMD 037y EXP 1 (PSE) STANOBY
SELECT.

CMD 036» EXP 1 (PSE) OPERATE
SELECT

CUES=== NO DROP IN RESERVE POWER

ANORMALLY 3 WATTS) WHEN ATTEMPT IS

MADE TO TURN MOTOR ON» AND NO
ACTIVITY ON SHORT PERIOD  Z=DATA
CHANNEL o

CUES=== NO MOTION OF THE PLATFORM
CAN BE DETECTED ON THE OTHER LP
HORIZONTAL OR LPZ COMPONENT TIDAL
OUTRUT,

X=MOTOR ON/OFF = GMD 070

Y=MOTOR ON/OFF = CMD 071

2~MOTOR ON/OFF = CMD 072
DIRECTION PLUS/MINUS = CMD 074

SPEED. LOW/HIGH = CMD 073

" WHILE IN FINAL LEVELING PHASE

. {LOW STEPPING RATE}s THE  MOTOR

> mlem - - o i w w e v e e W m e m e o om o W meeem W e mem e m . mem e o= em o= -

REVERTS TO A HIGH STEPPING RATE
REPEATEDLY WITHOUT. ACHIEVING
CENTERINGs

COARSE LEVEL SENSOR AND GIMBAL

WILL NEVER ALIGNs AND THE MOTOR WILL

" COMMANDS ¢ CONTINUE TO DRIVE BEYOND LEVELe
i ' i T ' ‘CMD 1029 COARSE SENSOR OUTs
| - mission {Rev |DATE  |section | GRroup PAGE
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MISSION RULES '
SECTION 31 - EASEP
REVI| ITEM JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
t t "
] ] ]
31=55| FAILURE OF COARSE ! "Ae SELECT MANUAL PSE t CUES=== NGO HIGH SPEED MOTOR
LEVEL SENSOR ' 't LEVELING MODEs ! OPERATION 1§ MOTICED DURING INITIAL
' ' ! LEVELING PHASE AND COMPONENT DOES
' 18+ GROUND COMMAND COARSE ' NOT CENTER WITHIN EXPECTED TIMEs (40
' t LEVEL SENSOR OUTs ! MINUTES MAXIMUM IN AUTO MODE.)
] 1 [}
' *Cs PROCEED WITH MANUAL ' USE HIGH SPEED MANUAL LEVELING
' {  LEVELING FOR COARSE ' FOR COARSE LEVELINGs
! ! LEVELINGes PROCEDURE o !
! ! ! CMD 103y  PSE  LEVELING  MODE
' 1Ds USE AUTO MODE FOR FINE ! AUTO/MANUAL.
! ' LEVELING» PROCEDURE o
! 1 ¢ CMD 102» COARSE LEVEL SENSOR OUTe
] ] '
) 1 ]
1 1 [
] 1 ]
31-56 | LONG PERIOD | 'As USE MIGH SPEED» MANUAL ! QUE=-- FAILURE TO CENTER WITHIN
COMPONENTS STICK ! ! LEVELING IN DIRECTION ! EXPECTED TIME {40 MINUTES MAXIMUM IN
| ' WHICH PULLS MASS AWAY ' AUTO MODE)
' ! FROM STOP. ¢
1 + [}
' 1Bs IF UNSUCCESSFULs SELECT * IF STEPS A AND B FAILs LP
' t  LOW SPEED AND MIGH SPEED' COMPONENT IS DEFECTIVEs
' ! AND DIRECTION REVERSALS !
! ' ALTERNATELY. ' NOTE=== DO NOT EXGEED LEVELING
! ! ' LIMITS,
[l 1 ¥
' ' ' X=MOTOR ON/OFF < CMD 070
] ] 1] .
! ! ! Y=MOTOR ON/OFF = CMD. 071
! ' ' Z=MOTOR ON/OFF = CMD 072
] 1
' ' ' DIRECTION PLUS/MINUS = CMD 074
1 (] t
! ' ' SPEED LOW/HIGH = CMD 075
t 1]
(] ] t
1 ] ]
1 [] t
31=57 | ELECTRICAL FAlLURE ! ERMINATE LEVELING OF THE !  CUE=~= TIDAL OQUTPUT IS WITHIN
: of LoNGé PERtod - | i FFECTES Ak1S AFTER G0ARSE | RANGE): 8UT 15 NOT  AFFECTED  BY
COMPONENT K] 'SENSOR PHASE IS COMPLETEDe.' LEVELING OR CENTERING DRIVEs. ..
t t 1
31=88 | FAILURE TO UNCAGE ! tAv TO UNCAGE ARM==w ! NORMAL UNCAGING OF PSE ACCOMPLISHED
' ' ' BY SENDING CMD 073 UNCAGE ARM/FIRE
PSE ' ! 1e SEND UNCAGE ARM/FIREe' TWICEs ONCE TO ARM AND ONCE TQ FIRE
! ' ! THE ACTUATOR CIRCUIT WHICH UNCAGES
! ' 2¢ IF UNSUCCESSFULs * ALL SPRING MASSESs
' ' FIRST 12=MOUR TIMER !
' ' PULSE WILL ARM . ! NQTEww= ATO5 THERMAL PLATE 3
' ' ACTUATOR. t TEMP» PSE ELECTRONICS IN CENTRAL
' ' ' STATION MUST BE ABQVE +25 DEG F
' ' 34 IF UNSUCCESSFULs 96 ' BEFORE UNCAGING IS POSSIBLEs
' ' HOURS +2 MINUTES !
' ¢ PULSE FROM DELAYED !
' ! CMD SEQUENCER WILL ¢
' ¢ ARM ACTUATOR. ¢
[ ] []
' '8, TO UNCAGE FIRE (AFTER |
' * THE ACTUATOR HAS BEEN !
' ' ARMED) === '
) 1 . . o )
J | 1+ SEND UNCAGE ARM/FIREs!
] (] [}
¢ ' 24 IF UNSUCCESSFULs NEXT!
' ¢ 12=HOUR TIMER PYLSE !
' ' WILL FIRE THE '
: ' ACTUATOR ¢
) )
' * 34 IF UNSUCCESSFULy SEND! ) o
' ' CMD 037 EXPER 1 (PSE)!
! ' STANDBY SELECT. !
MIssION  |REv [oATE SECTION GROUP [PAGE ) T
APOLLO 111 FNL|5/16/69 |EASEP PSE
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MISSION RULES
SECTION 31 = EASEP

REV

ITEM

CONDITION/MALFUNCTION!?

PHASE ! RULING '

CUES/NOTES/COMMENTS

31=59

31=-60

31=61

31=62

'
'
'
AUTOMATIC SWITCHOVER!
OF PSE TO STANDBY '

PSE GOES OFF WHILE
IN STANDBY MODE

PSE INSTRUMENT TEMP
BELOW 123 DEG F

PSE INSTRUMENT TEMP
EXCEEDS 127 DEG F

t t
[ 1
' '
fIF PSE HAS NOT BEEN RIPPLED!
'OFF» COMMAND EXPERs 1 (PSE):

'TO OPERATE SELECTs
[

'

COMMAND EXPERe 1 (PSE) 70
VOPERATE SELECT.

'

COMMAND HEATER TO MANUAL
'ONs

'
'
1
]
+
]
[
1
'
1
1
t
[}
t
]
L
1
[]
t
1
]
]
]
]
]
L[]
]
'
]
]
1)
t
)
]
1
[}
'
t
i
'
t
]
As COMMAND HEATER OFFs !
)
]
1
1
1)
1)
[]
]
L3
]
]
4
]
t
1
1

Be IF UNSUCCESSFULy COMMAND
PSE TO STANEBY» THEN '
TO OPERATES '

D O T T T T e A U S T T . T e Y

IF  CIRCUIT BREAKER CB~06 HAS
OPENED FROM OVERCURRENT (500 MA +/=
10 PERCENT)s STANDBY MODE " WILL BE
SELECTED AND THE CIRCUIT BREAKER
WILL BE RESET AUTOMATICALLY.

- CMD 0369 EXPERe 1 OPERATE SELECTe

CUE===  EXPe 1 STDBY DISCRETE
EXTINGUISHES» AND  RESERVE POWER
INCREASES SINCE POWER 11§ REMOVED
FROM THE HEATERSe FUSE (F=03) HAS
PROBABLY BEEN BLOWN BY OVERCURRENT
(500 MA)e CAPABILITY TO SELECT PSE
STANDBY MODE IS LOSTe

CMD 0369 EXPERe 1 OPERATE SELECT.

ASSUME AUTOMATIC THERMOSTAT
CONTROL  FAILEDe CMD Q76 IS A
4=STATE CMDy WHICH CAN SEQUENTIALLY
STEP THROUGH THE FOLLOWING MODES TO
CONTROL THE PSE SENSOR HEATER==~=

le OFF

2¢ MANUAL HEATER ON

3¢ OFF

4e AUTOMATIC THERMOSTAT CONTROL
ENABLEDSs

DL=07 PSE INSTRUMENT TEMPs

As CMD 076 IS A 4~STATE CMD WHICH
CAN SEQUENTIALLY STEP THROUGH THE
FOLLOWING MODES TO CONTROL THE PSE
SENSOR HEATER===

le OFF

29 MANUAL HEATER ON

3¢ OFF

4s AUTOMATIC THERMOSTAT. . CONTROL
ENABLED

OL=07 PSE INSTRUMENT TEMP.
B¢ SELECTING PSE TO STANDBY WILL

REINITIALIZE TO AUTOMATIC THERMQSTAT
CONTROL»

MISSION

REV

pATE | secTion “feroup T

iGE

APOLLO 11

FNL]

5/16/69 EASEP PSE
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MISSION RULES

APPENDIX A = ACRONYMS AND SYMBOLS

REV

ITEM

AC ALTERNATING CURRENT CONF CONFERENCE
ACA ATTITUDE CONTROLLER ASSEMBLY CONTROL LM GNC SYSTEMS ENGINEER
ACCEL ACCELEROMETER CcP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVON MSFN REMOTED SITE
ACS ATTITUDE CONTROL AND STABILIZATION SYSTEM CRYO CRYOGENICS
ACT ACTUATOR . csl CONCENTRIC SEQUENCE INITIATE
ADEG AUXTLIARY DISPLAY EQUIPMENT GROP CsM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE cvs CONTINUOUS VENT SYSTEM
AFD ASSISTENT FLIGHT DIRECTOR cvTs CHIEF VEHICLE TEST SUPVISOR
AFETR AIR FORCE EASTERN TEST RANGE W CLOCKWISE
A/G AIR=TO=GROUND oW CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM Yl CANARY ISLAND
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S) DAP DIGITAL AUTO PILOT
ANT ANTENNA bB - DEADBAND
AOA ANGLE OF ATTACK >l DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK DCA DIGITAL COMMAND ASSEMBLY
AOT ALIGNMENT OPTICAL TELESCOPE DCS DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM DDD DIGITAL DISPLAY DRIVER
APS AUXILIARY PROPULSION SYSTEM DECA DESCENT ENGINE CONTROL ASSEMBLY
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEDA DATA ENTRY AND DISPLAY ASSEMBLY
ASA ABORT SENSOR ASSEMBLY DEG DEGREE
ASAP AS SOON AS PRACTICAL DESC DESCENT
ASC ASCENT DF1 DEVELOPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY DK pocCk
ATP ALTERNATE TARGET POINT DKD DOCKED
ATT ATTITUDE DOD DEPARTMENT OF DEFENSE
AUX AUXTLIARY oPs DESCENT PROPULSION SYSTEM
AZUSA ELECTRONIC TRACKING AND VECTORING DRA DISCRETE RECOVERY AREA
SYSTEM ETR ORS DATA RECEIVING STATION
DsC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMENT
DSKY DISPLAY KEYBOARD
BA BANK ANGLE DTO DETAILED TEST OBJECTIVE
BAP BEST ADOPTIVE PATH D/TV DIGITAL TO TELEVISION
SAT BATTERY
BDA BERMUDA MSFN REMOTED SITE
B/H BLOCK HOUSE
BMAG BODY MOUNTED ATTITUDE GYRO ECS ENVIRONMENTAL CONTROL SYSTEM
BRSO BERMUDA RANGE SAFETY OFFICER EDS EMERGENCY DETECTION SYSTEM
BSE BOOSTER SYSTEMS ENGINEER EECOM ELECTRICALy ENVIRONMENTALSs AND
BTV BRITISH THERMAL UNIT COMMUNICAT IONS
EKG ELECTROCARDIOGRAM
EMR ERROR MONITOR REGISTER
EMS ENTRY MONITORING SYSTEM
CAL CALIBRATE EMU EXTRA=VEHICULAR MOBILITY UNIT
CASTS COUNTDOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM
[«:] CIRCUIT~BREAKER ERR ERROR :
CCATS COMMANDs COMMUNICATIONSy AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT
SYSTEM ETDM RANGE SAFETY SUPERVISOR KSC
cCw COUNTERCLOCKWISE CALLOUT
COH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE
copP COMMAND DATA PROCESSOR EVA EXTRA=VEHICULAR ACTIVITY
COR COMMANDER EVAP EVAPORATOR
[«o]] COUPLING DATA UNIT EVT EXTRA=VEHICULAR TRANSFER
CESs CONTROL ELECTRONICS SYSTEM EVVA EXTRA=VEHICULAR VISOR ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CFM CUBIC FEET PER MINUTE
ClF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
KT CIRCULIT F/A FORWARD/AFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
M COMMAND MODULE FCSM FLIGHT COMBUSTION STABILITY
CMC COMMAND MODULE COMPUTER MONITOR
CMD COMMAND FD FLIGHT DIRECTOR
CMP COMMAND MODULE PILOT FDAI FLIGHT DIRECTOR ATTITUDE
/0 CUTOFF INDICATOR
Co2 CARBON DIOXIDE FDO FLIGHT DYNAMICS OFFICER
COAs CREW OPTICAL ALIGNMENT SIGHT FI1DO FLIGHT DYNAMICS OFFICER
Col CONTINGENCY ORBIT INSERTION FlG FIGURE
COMM COMMUNICATION FITH FIRE IN THE HOLE
MISSION REV JDATE SECTION GROUP PAGE
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APPENDIX A = ACRONYMS AND SYMBOLS

REV] ITEM
Fl FULL LIFT LMDE LM DESCENT ENGINE
FM FREQUENCY MODULATION LMP LM MODULE PILOT
FPS FEET PER SECOND L/Q LIFTOFF
FQR FLIGHT QUALIFICATION RECORDER Lol LUNAR ORBIT INSERTION
FTP FIXED THROTTLE POINT LOS LINE=OF~SIGHT
LOX LIQUID OXYGEN
L/R LEFT/RIGHT
Lv LOW=VOLTAGE
G GRAVITY L/v LAUNCH VEHICLE
G&C GUIDANCE AND CONTROL LVDA LAUNCH VEHICLE DATA ADAPTER
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION LvbC LAUNCH VEHICLE DIGITAL COMPUTER
ASSEMBLY
GBI GRAND BAHAMA ISLAND
GDA GIMBAL DRIVE ASSEMBLY
GDC GYRO DISPLAY COUPLER
GET GROUND ELAPSED TIME MALF MALFUNCTION
GETI GROUND ELAPSED TIME OF IGNITION MCC “MISSION CONTROL CENTER
GMT GREENWICH MEAN TIME MCC MIDCOURSE CORRECTION
GMTLO GREENWICH MEAN TIME OF LIFTOFF MCEoW MASTER CAUTION AND WARNING
G&N GUIDANCE AND NAVIGATION MDAS MEDICAL DATA ACQUISITION SYSTEM
GN2 GASEOUS NITROGEN MED MANUAL ENTRY DEVICE
GNC GUIDANCE NAVIGATION CONTROL MESC MASTER EVENTS SEQUENCE CONTROLLER
GNCS GUIDANCEs NAVIGATIONs AND CONTROL SYSTEM MFCO MANUAL FUEL CQUTOFF
GND GROUND MEV MAIN FUEL VALVE
GRR GUIDANCE REFERENCE RELEASE MGA MIDDLE GIMBAL AXIS
GSFC GODDARD SPACE FLIGHT CENTER MIL MERRITT ISLAND
GTS GIMBAL TRIM SYSTEM MITE MASTER INSTRUMENTATION TIMING
GUIDO GUIDANCE OFFICER EQUIPMENT
MNFLD MANIFOLD
M&Q MAINTENANCE AND OPERATION
MOC MISSION OPERATIONS COMPUTER
H2 HYDROGEN MSFN MANNED SPACE FLIGHT NETWORK
H20 WATER MSK MANUAL SELECT KEYBOARD
HA HEIGHT OF APOGEE MSTC CSM SPACECRAFT TEST CONDUCTOR
HAW HAWATL MTVC MANUAL THRUST VECTOR CONTROL
HBR HIGH=BIT=RATE MUX MULTIPLEXER
HF HIGH FREQUENCY
HP HEIGHT OF PERIGEE
HS HIGH=SPEED )
HZ HERTZ NASA NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION
NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES
1< INTERCOMMUNICATIONS EQUIPMENT NPV NON=PROPULSIVE VENT
1GA INNER GIMBAL AXIS ‘ NSR COELLIPTICAL MANEUVER
MU INERTIAL MEASUREMENT UNIT
INJ INJECTOR
INST INSTRUMENTATION
INV INVERTER 02 OXYGEN
1P IMPACT POINT OR IMPACT PREDICTION o/8 ONBOARD
IRIG INERTIAL RATE INTEGRATING GYRO opop OFFSET DOPPLER AND POSITION
1soL ISOLATION 0GA OUTER GIMBAL AXIS
188 INERTIAL SUBSYSTEM OMSF OFFICE OF MANNED SPACE FLIGHT
v INSTRUMENTATION UNIT OPS OXYGEN PURGE SYSTEM
IvT INTRAVEHICULAR TRANSFER ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM
OXID OXIDIZER
JD JET DRIVER
PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
KOH POTASSIUM HYDROXIDE PB PUSH=BUTTON
KsC KENNEDY SPACE CENTER PC PERICYNTHION
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND
STATION
LB POUND PCO2 PARTIAL PRESSURE CARBON DIOXIDE
LBR LOW=BIT=RATE PDS/DD PLOTTING DISPLAY SUBCHANNEL/DATA
LCG LIQUID COOLING GARMENT DISTRIBUTION
LES LAUNCH ESCAPE SYSTEM PGA PRESSURE GARMENT ASSEMBLY
LET LAUNCH ESCAPE TOWER PGNCS PRIMARY GUIDANCE AND NAVIGATION
Lac LM GUIDANCE COMPUTER CONTROL SYSTEM (CSM
LH2 LIQUID HYDROGEN PGNS PRIMARY GUIDANCE AND NAVIGATION
LIOH LITHIUM HYDROXIDE SYSTEM LM
LM LUNAR MODULE
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 11] FNLf5/16/69] ACRONYMS AND
SYMBOLS A=2




NASA - Manned Spacecraft Center

MISSION RULES
APPENDIX A = ACRONYMS AND SYMBOLS

REV] ITEM
PIPA PULSE INTEGRATING PENDULOUS S00B SPACECRAFT OPERATIONAL DATA BOOK
ACCELEROMETER SOk SOLENOID
PLSS PORTABLE LIFE SUPPORT SYSTEM sop STANDARD OPERATING PROCEDURE
PO POWER OUT sov SHUT=OFF VALVE :
pO2 PARTIAL PRESSURE OXYGEN SPAN SPACECRAFT PLANNING AND ANALYSIS
POS POSITION SPS SERVICE PROPULSION SYSTEM
POS PRIMARY OXYGEN SYSTEM SRO SUPERINTENDENT RANGE OPERATIONS
PPM PARTS PER MILLION $sC SPACE SUIT COMMUNICATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM STBY STANDBY
PRELN  PRELAUNCH SW SWITCH
PRESS  PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT T8 TIME BASE
PSA POWER SERVO AMPLIFIER 78D TO BE DETERMINED
Psl POUNDS PER SQUARE INCH 1C TEST CONDUCTOR
PSID POUNDS PER SQUARE INCH DIFFERENCE 7/¢ TELEMETRY AND COMMUNICATIONS
PSS PAD SAFETY SUPERVISOR TCE CONDENSER EXHAUST TEMPERATURE
PTA PULSE TORQUE ASSEMBLY TP THRUST CHAMBER PRESSURE
PP PREFERRED TARGET POINT TDGE TRANSPORTATIONs DOCKING AND
EJECTION
PTV PITCH THRUST VECTOR TOP TELEMETRY DATA PROCESSOR
PU PROPELLANT UTILIZATION TELCOM LM EECOM
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM TEMP TEMPERATURE
PVT PRESSURE=VOLUME~TEMPERATURE TFF TIME OF FREE FALL
PYRO PYRUTECHNICS THC THRUST AND CONTROLLER
T16 TIME OF IGNITION
: LI TRANSLUNAR INJECTION
QTY QUANTITY ™ TELEMETRY
MG THERMAL METEROID GARMENT
TNK TANK
TOK THRUST OKAY
: TPF TERMINAL PHASE FINALIZATION
RAD RADIATOR TP1 TERMINAL PHASE INITIATE
RET RETRACT TRNS TRANSFER
RCS REACTION CONTROL SYSTEM TRUN TRUNNION
RCY REMOTE CONTROL UNIT TTC TRANSLATION THRUST CONTROLLER
RCVR RECEIVER TTY TELETYPE
REF REFERENCE , ™vC THRUST VECTOR CONTROL
REFSMMAT REFERENCE STABLE MEMBER MATRIX
REQD REQUIRED
RETRB  RETRO ELAPSED TIME TO REVERSE B U/ UP /DOWN
RETRO  RETROFIRE OFFICER upL UPDATA LINK
REV REVOLUTION UHF ULTRA HIGH FREQUENCY
RF RADIO FREQUENCY UNDKD UNDOCKED
RFO RETROFIRE OFF JCER use UNIFIED S=BAND
RGA RATE GYRO ASSEMBLY
RHC ROTATION HAND CONTROLLER Ve VELOCITY COUNTER
RIP RANGE OF IMPACT POINT VEI INERTIAL VELOCITY AT ENTRY
RL ROLL LEFT VGX VELOCITY TO BE GAINED X=AXIS
RNDZ RENDEZVOUS VY VELOCITY TO BE GAINED Y~AXIS
RP=RT  DOWNRANGE ERROR M VELOCITY TO BE GAINED Z=AXIS
RR RENDEZVOUS RADAR VHF VERY HIGH FREQUENCY
RR ROLL RIGHT VLV VALUE
RS1 ROLL STABILITY INDICATOR vsM VIDEO SWITCHING MATRIX
RSO RANGE SAFETY OFF ICER
RSVR RESOLVER
RTACF  REAL=TIME AUXILIARY COMPUTING FACILITY  WBD WIDE=BAND DATA
RTC REAL=TIME COMMAND : WMSs WASTE MANAGEMENT SYSTEM
RTCC REAL~TIME COMPUTER COMPLEX WT WEIGHT
5/C SPACECRAFT XFEED CROSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XMIT TRANSMIT
5CS STABILIZATION AND CONTROL SYSTEM XMTR TRANSMITTER
SEC SECONDARY
SEC SECOND
SECO SUSTAINER ENGINE CUTOFF  s=1VBCUTOFF \ YAW OR Y=AXIS
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER=CRITICAL HELIUM '
S1G SIGNAL
SLA SPACECRAFT LM ADAPTER z Z=AXIS
sLV SATURN LAUNCH VEHICLE
sM SERVICE MODULE
SMJC SERVICE MODULE JETTISON CONTROLER
mission [Rev IpaTE _ |secTioN GROWP PAGE
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REV] ITEM

SYMBOLS

H ALTITUDE

DELTA VIN DELTA VELOCITY IN INSERTION
DELTA TB DELTA BURN TIME

DELTA H DELTA ALTITUDE

MISSION REV |DAYE SECTION GROUP PAGE
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APPENDIX B - DISTRIBUTION LIST
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MISSION RULES

REVE 1TEM
DISTRIBUTION LIST I
DIRECTOR OF FLIGHT OPERATIONS OPERATIONS, SUPPORT BRANCH FLIGHT CREW SUPPORT DIVISION
* CCONTINUED)
FA/KRAFT, C.C., JR. (2) FS4/FRERE, J.A.
SJUOBERG, S.A. SANBORN, §.D.'(20) DEMENT, M.E. (4
ROSE, R.G. MONKVIC, J.A. (2)" ALLEN, L.D. (1)’
KOONS, W.E. KRAMER, P.C. (5)"
FLIGHT SOFTWARE BRANCH WARREN, D.K.' (3}’
FLIGHT CONTROL DIVISION ANDERSON, W.M.
FS5/STOKES, J.D. ' (3) WOODLING, C.H.
FC/KRANZ, E.F. GIBSON, T.F., JR.
LUNNEY, G.S. GARMAN, J.R. (2) KUEHNEL, H.A. (&)
CHARLESWORTH, C.E., RICHARD, L.G, (2)
GRIFFIN, G.D. MISSTON PLANNING AND ANALYSIS VAN BOCKEL, J.J. (2)°
WINDLER, M.L. DIVISION O'NEILL, J.W. (5)°
FRANK, M.P, FABER, S. (3>
ROACH, J.W. FM/MAYER, J.P. (2)" MITCHELL, J. (CFK-10)
BROOKS, M.F. HUSS, C. (1) COLLINS, H.G. (CFK-15)" KSC
MILLER, H.G. TINDALL, H.W. MCCAFFERTY, R. ' (CFK-6)"
OWEN, D.H. CF/FRANKLIN, G.C. :
FLIGHT CONTROL OPERATIONS BRANCH
FLIGHT ANALYSIS BRANCH DIRECTOR OF MEDICAL RESEARCH
FC2/HARLAN, C.S, AND_OPERATIONS
LEWIS, C.R. FM3/ALLEN, C.F. (14)"
FENDELL, E.1. (13 DA/BERRY, C.A., M.D.
EALICK, P.L. (3} LANDING ANALYSIS BRANCH CATTERSON, A.D., M.D,
PLATT, W.E. (9) DD/MEDICAL OPERATIONS (12)
MOLNAR, W.M.- FM2/BENNETT, F.V.
BOLT, W.M. PUBLIC AFFAIRS. OFFICE
CSM SYSTEMS BRANCH GRAVES, C.A.
HARPOLD, J.C. AP/DUFF, B.
FC3/ALDRICH, A.D. ALPHIN, J. AP3/GREEN, D.J. (5)
HUTCHINSON, N.B. DUPNICK, E.
LOE, T.R.'(20) HANSSEN, V. APOLLO SPACECRAFT PROGRAM OFFICE
WILLOUGHBY, B.N. '(18)
BLAIR, W.L. (2) MATH PHYSICS BRANCH PA/LOW, G.M,
BOLENDER, C.H., BRIG. GEN.
LM_SYSTEMS BRANCH FMU/MCPHERSON, J.C, (2)- PA2/APOLLO FILES
PD/BATTEY, R.V.
FCU/HANNIGAN, J.E. (4)’ MISSION ANALYSIS BRANCH DENNETT, A.
PUDDY, D.R. (20)"
CARLTON, R.L. (20D FM5/BERRY, R. (5) PD5/GOREE, J.
EDELIN, F. (4" PD7/KOHRS, R.
RENDEZVOUS ANALYSIS BRANCH SILVER, M, (40
FLIGHT DYNAMICS BRANCH
FM6/LINEBERRY, E.C. (2) PD9/CRAIG, J.
FC5/BOSTICK, J.C. CONWAY, H,L. PD12/PERRINE, C.H.
SHAFFER, P.C. SEVIER, J.R.
LLEWELYN, J.S5. (&) GUIDANCE AND PERFORMANCE BRANCH WARD, R.J¢ (2D
PARKER, C.B., (5) PD14/BYINGTON, H.W.
PAVELKA, E.L. (4)° FM7/CASSETI, M.D. (2) PP/MCCLINTOCK, J.
PP32/TASH, H.L.(2)
MISSION SIMULATIONS BRANCH APOLLO TRAJECTORY SUPPORT OFFICE NA/BLAND, W.M, (2
PT/ARABIAN, D.O.
FC6/SHELLEY, C.B, (28) FM13/PARTEN, R. PT3/GOLDENBEWM, D. (10)
COLLINS, M. PT4/LOBB, J. (3)
MISSION CONTROL REQUIREMENTS BENNET, W.J. BM86 MISSION DATA PACK (15)°
PD13/WESTMORELAND, P,
FC7/PETTITT, 6.1. (2) LANDING AND RECOVERY DIVISION NA3/SEIGLER, J.P."(2)"
EXPERIMENTS SYSTEMS BRANCH FL/HAMMACK, J.B.  (8)- DIRECTOR OF ENGINEERING AND
FC9/SAULTZ, J.E. (12D DEVELOPMENT
MILEY. R.R, (2) DIRECTOR OF FLIGHT CREW OPERATIONS
L EA/FAGET, M.A.
MSFC FLIGHT CONTROL OFFICE CA/SLAYTON, D.K. (2)" GARDINER, R.A.
CHAMBERLIN, J.A,
P-MO-F/HAMNER, R.S. (20) ASTRONAUT OFFICE BOND, A.C.
—_— EA2/LEE, J.B.
FLIGHT SUPPORT DIVISION CB/SHEPARD, A.B. (20D EA4/BURT, R.P.
DWKE, C.P. (2D EA5/DEANS, P.M,
SYSTEMS ENGINEERING BRANCH EB/KYLE, H.
FLIGHT CREW SUPPORT DIVISION EB3/TRAVIS, O.
FS2/SATTERFIELD, J.M. STOKER, C.
NORTH, W.dJ. EB5/NEWLIN, R.
SUPPORT_SYSTEMS BRANCH CF/GRIMMj ‘gg EC/SMYLIE, R.E.
FS/63SEGOTA, P. (3)" BILODEAU, J.W.
MESSTOr RIV | oATr SCCTION GROUP PAGF
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REV] ITEM
DIRECTOR OF ENGINEERING AND GODDARD SPACE FLIGHT CENTER
DEVELOPMENT ' (CCONTINUED)

KNOX, C.B. (9>

EC3/GILLEN, R.J. CODE 821.1

TUCKER, E.M. MANNED FLIGHT OPERATIONS DIVISION,
EC9/STUTESMAN, H.L. REQUIREMENTS SECTION
EE/SAWYER, R.S. JOHN F. KENNEDY SPACE CENTER NASA - MSOB
EE4/RIEGERT, D.

JOHNSON, G. KENNEDY SPACE CENTER, FLORIDA

MUFORD, R.E, ATTEN, " HO/ASTRO OFF' (6)°

ROTRAMEL, F. CD/DE BUS, K., DR.

COMPOS, A.B. AS-SAT/BARNETT, V. (2)

DIETZ, R.H. AP-SCO/BEDDINGFIELD, S.

FENNER, R.G. AP-OPN/BLACKWOOD, H. ' (2)

WALTER, R.T. LO/PETRONE, R.A,

GIESECKE, R.L. KAPYRAN, W.dJ.

EE12/LUSE, M.B. LO-OPN/DONNELLY, P.

EE13/TREMONT, R, LP-PLN-2/KNIGHT, G.W. (2)
EDMISTON, C.R LV/GRUENE, H.

EG27/MONTGOMERY, J. LV-ENG/RIGELL, I.A.

EG23/COX, K.d., DR. LV-TOM-1/HART, J.J.

EG25/HANAWAY, J, LV-TOM-4/YOUMANS, R.E.

EG21/WASSON, C. LV-GDC/LEALMAN, R.E.

EGU42/RICE, G. (2) LV-INS/EDWARDS, M.D.

EG43/LEWIS, R.E. LV-MEC/FANNIN, L.E.

KURTEN, P.M. LS/WILLIAMS, J.J.

SHELTON, D.H. LS-ENG-1/GASKINS, R.B. (4)-
EP/MCSHEERY, R. MARS, C.B. (&)
EP2/TOWNSEND, N.A. TBC, 3L15/PARK, J.E. (2)"

HUMPHRIES, C.E. NAR, 2M16/WEAVER, R.A, (2)"

HAMMOCK, W.R. MDC, 27B12/SHAFFER, J.R. (2)"

LAMBERT, C.H. IBM, 3N1/GROVIER, P.M. (2)
EPU4/KARAKULKO, W. TS/CLARK, R.L. (5)°
EP5/BELL, D. AP-SYM/MOORE, A.H. (6)"

OWENS, S. IN/SENDLER, K. (5)°

TROUT, B. SO/GORMAN, R.(3)

. 1S-TSM2/CLARK, B.

ES3/STROUHAL, G. BEASON, W.P,

ES127/SMITH, J. PSK/MORSE, A.E.

ES12/GLYNN, P.C. KSC MISSION DIRECTOR'S OFFICE, R3121 NSO BLDG
WEISS, S.P. GAEC/LOPRESTI, R. (10D, R1047 MSOB
PAVLOSKY, J.E.

EX/SILVERIA, M, MARSHALL SPACE FLIGHT CENTER

EX2/REDD, B.

MSFC/P-MO-MGR, MISSION OPERATIONS OFFICE (30):

FLIGHT SAFETY OFFICE

OFFICE MANNED SPACEFLIGHT

MSC/SA FRENCH, J.C.

SF/GREENWELL, D. MUELLER, G.E., DR.

KSC/HY VAUGHN, N.B. PHILLIPS, 5.C., MAJ. GEN,

HAGE, G.H.
RELIABILITY AND CERTIFICATION OFFICE ALLER, R.O.'(18)
STOUT, F.E. (2)
NB2/WILLIAMS, H.L. (2) DRAPER, C.N., TC (5)"
SCHULHERR, R.M. MoOP
DIRECTOR OF SCIENCE AND APPLICATIONS
DOD _MSF SUPPORT OFFICE PAFB, FLA

TGS /BATES, J.R. -

TA/CALIO, A.J. OLSON, R.G., COL. (5)

TF2/STEPHENSON, B. (15) FRESE, F.J., JR., COL. MC (2)

_ DDMS—N/DEARMAN, J., CAPT.
TRW-HOUSTON ETOOP-2 PAFB FLA, 32025 (6)
ROBERTSON, R.L. (3} DOMS-H, COLOPY, R.E., CDR
TRW TECHNICAL INFORMATION
CENTER, HOUSTON OPERATIONS - (2) MIT_LABORATORIES BOSTON, MASS.
H2/2064 - R,A, MITCHELL

NEVINS, J, ' (12)"

NORTH AMERICAN ROCKWELL HOUSTON COPPS, E. (2)

SPARS, N.

HARMAN, H.A. (2)
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REV] TTEM

NORTH AMERICAN ROCKWELL, DOWNEY, CALIF,

POTTS, J.R. CODE AB70'(1)-

GRUMMAN ATRCRAFT ENGINEERING CORP., BETHPAGE, NEW YORK
PRATT, R. (35)"

BOEING, HOUSTON, TEXAS

BOEING DATA MANAGEMENT, M/S HA-04 (2) .

BOEING COMPANY SPACE DIVISION' (955 L "ENFANT PLAZA," N, SW, WASHINGTON, D.C. 20024)°

CAMPBELL, R.L. (3)

NASA, DAYTONA BEACH OPER, P.O. BOX 2500, DAYTONA BEACH, FLA. 32015

CAHALAN, P.F, MA-2D

GENERAL ELECTRIC, 1830 NASA BLVD, HOUSTON, TEXAS,.77058

HORNSBY, J. CODE 753

MISSTON

REY {UATE SECTION GROUP

PAGE
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MISSION RULES
APPENDIX € = CHANGE CONTROL

REV

ITEM

140

2e¢l10l

26201

20242

20243

340
3l

CHANGE CONTROL

INTRODUCTION
PURPOSE

THE PURPOSE OF THIS APPENDIX IS TO DELINEATE CHANGE CONTROL PROCEDURES FOR
THE AS=505/106/LM=4

MISSION RULESs THIS WILL INSURE THE PROPER COORDINATION OF CHANGES»s PROVIDE
A RECORD OF PROPOSED CHANGES (INCLUDING THE RATIONALE FOR MAKING THEM)s AND
WILL PROVIDE A MEANS FOR PROMULGATING INDIVIDUAL RULE UPDATES BETWEEN
REVISIONS (INTERIM CHANGES)

EFFECTIVITY

APRIL 14» 1969
tHANGE PROCEDURES
SUBMISSION OF CHANGES

PROPOSED CHANGES ARE SOLICITED FROM ANY INDIVIDUAL OR ORGANIZATION HAVING A
VALID INPUTe CHANGES ORIGINATING OUTSIDE THE FLIGHT CONTROL TEAM WILL BE
SUBMITTED DIRECTLY TO THE ASSISTANT FLIGHT DIRECTOR [(AFD)e CHANGES
ORIGINATING WITHIN THE FLIGHT CONTROL TEAM WILL BE SUBMITTED TO THE AFD VIA
PRIME MISSION OPERATIONS CONTROL ROOM {(MOCR) POSITION CONCERNED.

FORMAT

PERSONS DESIRING TO SUBMIT A PROPOSED CHANGE WILL COMPLETE ALL ITEMS ON THE
FORM SHOWN IN FIGURE C=1 (FORM MUST BE TYPED)e ADDITIONAL PAGES MAY BE USED
IF THE SPACE PROVIDED IS NOT ADEQUATE. THE COMPLETED ORIGINAL FORM AND ONE
COPY WILL THEN BE FORWARDED TO THE AFDs

THE AFD WILL REVIEW THE FORM FOR COMPLETENESS AND PROPER MISSION RULE
FORMATy AND MAKE CORRECTIONS AS REQUIREDe THE ORIGINATOR WILL BE ADVISED OF
ANY SUCH CHANGES.

APPROVAL
COORDINATION

THE ORIGINATOR OF THE CHANGE MAY OBTAIN PRELIMINARY CONCURRENCESs THE AFD
WILLs» HOWEVER» OBTAIN FORMAL CONCURRENCES OR DISAPPROVALS (VERBALLY OR BY
INITIATING) FROM THE NECESSARY PERSONNELs VERBAL CONCURRENCES WILL BE
INDICATED IN THE APPROPRIATE SIGNATURE BOXs .

SIGNOFF/DISAPPROVAL
UPON OBTAINING THE REQUIRED CONCURRENCES OR NEGATIVE COMMENTSs THE AFD WILL
PRESENT THE PROPOSED CHANGE TO THE FLIGHT DIRECTOR FOR FINAL APPROVAL OR
DISAPPROVALs THE AFD MAY SIGN OFF OR DISAPPROVE PROPOSED CHANGES IN THE
ABSENCE OF THE FLIGHT DIRECTOR.

DISAPPROVED CHANGES

IF A CHANGE 1S DISAPPROVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR.
A COPY OF THE REQUESTED CHANGE WILL BE RETAINED FOR FUTURE REFERENCE.

PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES

INTERIM CHANGES WILL BE DISTRIBUTED VIA AN ABBREVIATED DISTRIBUTION LIST

CONSISTING OF THE MISSION CONTROL TEAMs PERTINENT NASA ORGANIZATIONSs AND
THE APPROPRIATE VEHICLE CONTRACTOR(S)s

REVISJONS

DEVELOPMENT
THE AFD WILL COMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR
TYPOGRAPHICAL ERRORS INTO COMPLETE PAGE CHANGES TO THE BASIC DOCUMENT.

{"'PEN AND INK'' CHANGES MAY BE USED. TO CORRECT TYPOGRAPHICAL ERRORS IF
THERE ARE NO OTHER CHANGES IN THE PAGE CONCERNEDs)

MISSION REV |DATE SECTION GROUP PAGE
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MISSION RULES
APPENDIX C =~ CHANGE CONTROL

REV] ITEM
342 APPROVAL
SINCE ALL INTERIM CHANGES WILL HAVE RECEIVED PRIOR CONCURRENCES AND
APPROVALs ONLY THE FLIGHT DIRECTOR (OR THE AFD IN THE FLIGHT DIRECTOR'S
ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONSs
343 PUBLICATION
3¢3¢1  SCHEDULE
REVISIONS WILL BE MADE ON AN ''AS REQUIRED'' BASISs
3¢342 DISTRIBUTION
REVISIONS WILL BE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINISTRATIVE
CHANNELS « :
NASA-MANNED SPACECRAFT CENTER DATE "
MISSION RULE REQUEST/REVISION :
REV [ RULE CONDITION/MALFUNCTION PHASE RULING HOTES/COMMENTS
RATIONALE : LI NEW TECHNICAL DATA [ CLARIFICATION [ TYPOGRAPHICAL ERROR
ORIGINATOR: APPROVED: APPROVED:
: NAME ORGANI ZATION EXT COGNIZANT BRANCH CHIEF FLIGHT DIRECTIR
AFD: BSE: FIDO: GUIDU: RETRS: GNC: EECOM: | OTHER: ___
WSC FQRM 1595 (AN S8
FIGURE C-1.~ MISSION RULE CHANGE REQUEST FORM.,
MISSION JREV ]DATE SECTION GROUP PAGE
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