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.APOLLO

FLIGHT MISSION RULES

AS-506/107/LM-5

APOLLO 11

PREFACE

THIS DOCUMENT CONTAINS THE FLIGHT MISSION RULES FOR APOLLO 11. THESE
RULES WILL RECEIVE AN EXTENSIVE EVALUATION DURING THE SIMULATIONS PRIOR
TO THE APOLLO 11 MISSION. SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL
BE PRINTED ON COLORED PAGES FOR EASY RECOGNITION. INFORMATION CON-
TAINED WITHIN THIS DOCUMENT REPRESENTS THE FLIGHT MISSION RULES FOR
THE APOLLO 11 MISSION AS OF APRIL 16, 1969.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. LARRY W. KEYSER,
FLIGHT CONTROL OPERATIONS BRANCH, BUILDING hb, ROOM 638, PHONE 483-3838.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST
IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. CHRISTOPHER
C. KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS.

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE
CONTROL PROCEDURES DELINEATED IN APPENDIX C. THIS DOCUMENT IS NOT TO
BE REPRODUCED WITHOUT THE WRITTEN APPROVAL OF THE CHIEF, FLIGHT CONTROL
DIVISION, MANNED SPACECRAFT CENTER, HOUSTON, TEXAS.

APPROVED BY:

CHRISTOPHER C. KRAFT,
DIRECTOR OF FLIGHT OPERATIONS
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N A S A - M a n n e d S p a c e c r a f t C e n t e r
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iTI M

ITEM

* INTRODUCTION U PURPOSE •

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PERSONNEL WITH
TO EXPEDITE T H E DECISION-WAKING PROCESS. THE RULES ARE BASLD ON AN A N A L Y S E OF v \\"v
CONFIGURATION. SYSTtVS OPERATIONS AND CONSTRAINTS. FLIGHT CREW PROCEDURES 1 N J
OBJECTIVES. T H E DI«ECTC* OF FLIGHT OPERATIONS, MANNED SPACtCKAFT CENTER, HOUSTON, TEXAS
OVERALL RESPONSIBILITY *Z* T H E P R E p A R A T I 0 N , CONTENTS, AND CONTRUL OF THE FLIGHT 11 IIIJN ~A.C THL

I S S I O N R u L t S C A N bE C A T t G O R l Z E D AS G E N E R A L AND S P E C I F I C . G E N E R A L M I S S I O N R j . L c r'->TA" -->
A S I C P H I L O S O P H I E S L O T D IN T H E D E V E L O P M E N T OF T H E F L I G H T M I S S I O N R U L E S , S P E C I F I C ^ K C - J , ' " • \[

R C V I D E T - i E b A S I C L n H i H l A F k D * W H ; C H R E A L - U « E D E C I S I O N S A R E " A D E A N D K i L L d L f U ^ A T T - " ^ ! "

RA
PRO
FOLLOWS

A. T H E CONDI T:o.\/*At£.jNCT JON CCLU VN DEFINES T̂ -E ^AJLL'RE.

B. THE PHASE COL^v, IDENTIFIES T H E "n* E I NTERVA L IN WHICH T H E CCND J T I O N / V - A L F U N T I ON ^LCw«S.

C THE RULING COLUMN DEFINES FLIGHT CONTROLLER ACTION AND/OR PROCEDURES T - A T V,.CT
ACCO^PLISHFD AS A PUSULT 0^ THE CONDITION. ^^^^ Li . ..A IS.

. THE CuES/NCTEb/COMMEMs C O W ^ N PROVIDES T H E F L I G H T CONTROLLER W J T H A U D I T J O ' . A L i ^ ^ v i
CONCERNING THE CUNDITION/VALFuNCTIGN AND/OR RULING. *'

DATE

t/ifc/

SECTION

INTRODUCTION A\D
P j n P C S E

G R O U P

1-1
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ITEM

1-1

1-2

1-3

1-5

1-6

1-7

1 OMSF GENERAL RULES •

MISSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWN. FLIGHT AND RECOVERY OPERATIONS. AND
DURING PRELAuNCH TtSTS WHEN APPLICABLE, THEY ARE BASED ON PRIMARY OBJECTIVES AS STATED IN THt
APOLLO FLIGHT MISSION ASSIGNMENTS DOCUMENT M-D MA 500-11. PROPOSED CHANGES TO THE P*I*ARv
OBJECTIVES STATED IN THE MISSION ASSlGMENTS DOCUMENT SHALL REQUIRE AA/MSF APPROVAL,

THE DIRECTOR OF FLIGHT OPERATIONS AND THE DIRECTOR OF LAUNCH
REPRESENTATIVE WILL INSURE COORDINATION OF THEIR RESPECTIVE
MISSION DIRECTOR AND OTHER APPROPRIATE ORGANIZATIONS*

OPERATIONS OR THEIR UtSI&NATEl/
M I S S I O N R U L E C H A N G E S W I T H T H L

FOLLOWING THE CDDT OK FRT . WHICHEVER OCCURS FIRST, MISSION DIRECTOR APPROVAL AND CONCURRENCE
WILL BE REOUIRED ON ALL RULES CHANGES AFFECTING SAFETY, ACCOMPLISHMENT OF TEST OBJECTIVES.
DEVIATIONS FROM THE NOMINAL MISSION AND PRELAUNCH CONSTRAINTS. CONCURRENCE MAY BE OSTAINF.D
VERBALLY IF T]»lE CONSIDERATIONS SO DICTATE.

DURING THE CONDUCT OF THE MISSION. THE MISSION DIRECTOR WILL BE ADVISED OF ALL RECO*vtM>ATIUNb
THAT INVOLVE CHANGES TO MISSION OBJECTIVES* MISSION RULES* FLIGHT PLAN CONTENT. O
LAUNCH/FLIGHT SAFETY.

* : 7 M ] N THEIR RESPECTIVE AREAS OF RESPONSIBILITY. THE COMMAND PILOT. THE LAUNCH DIRECTOR,
DIRECTOR. DOS MANAGER FOR vsF SUPPORT OPERATIONS. AND 1M£ MISSION DIRECTOR MAY TAKL OH ^
A\Y ACTION REOUIRED FOR CPTlMu* CONDUCT Oc TnE V.ISSION.

7-E COMMAND PILOT. SPACECRAFT TEST CONDUCTOR. LAJNCH VEHICLE TEST CONDUCTOR, SpACE VE-IC
SUPERVISOR. LAUNCH OPERATIONS MANAGER* LAUNCH DIRECTOR. FLIGHT DIRECTOR. DCD M A N A G E ru-
SPACE FLIGHT SUPPORT OPERATIONS. OR THE MISSION DIRECTOR *AY REQUEST A HOUJ FJ- ^
WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY.

FLIL--7

T H E COUNTDOWN. THL LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND *E£PECTJv:_ C
OPERATIONS MANAGERS SHALL PROVIDE TECHNICAL ADVICE AND SUPPORT LIRECTL* TO T H E LAJNC- ^ ^ i
vANAGER AND LAUNCH DIRECTOR. THE LATTER TWO WILL KEEP THE MISSION DIRECTOR F J L L Y i\FwKvr-
PROBLEMS AND PROPOSED SOLUTIONS. DURING T H E FLIGHT PHASE OF OPERATIONS* S 1 V I L A R ^ ^ . ^ *
RfCuIRED WILL B£ PROVIDED TO THE F L I G H T DIRECTOR AND T H E *SC DIRECTOR OF F L I G H T OPt-^ATl^NS.
VISSION DIRECTOR WILL BE KEPT FULLY INFORMED BY T M E S E INDIVIDUALS Or PROBLtvc. A N _ -̂<'jJ

SOLUTIONS DURING THE APPLICABLE PHASES OF THE MISSION.

» - ^ \ T I ^ E P E R M I T S * T H E F A I L U R E OF A M A N D A T O R Y O R H I G H L Y D E S I R A B L E I T E M w j L L B E R E P O R T E D TO T r
M I S S I O N D I R E C T O R E * T^E L A U N C H D I R E C T O R O R T H E F L I G H T D I R E C T O R . T H E I M T I A U R t ^ O R T * I L L I N C - u D
T H £ P O S I T I O N O H F A C I L I T Y T H A T D E T E C T E D T H E M A L F U N T I O N . S U B S E Q U E N T L Y . T H £ M I S S I O N D IRt C T W « < ;% 1 1
BE ] \ P - O R V £ D OF E S T I M A T E D T I v L 7 C R E P A I R A N D R E C O W M F . N D E D P R O C E E D . H 0 L D » ^ E C Y C L E . OR SC^wt: A C * ; i
AS IT D E V E L O P S ,

" I S S I O . N

A P O L L O 11

D A T E S E C T I O N

G E N E R A L
G U I D E L I N E S

G n O U P

O M S F G E N E R A L
R U L E S

P A G E

1-2
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R • I TEW

1-9

I -1 0

1-11

1-12

1-13

1-15

IF A MANDATORY ITEM FAILS DURING THE COUNTDOWN. IT WILL BE CORRECTED PRIOR TO LAUNCH. HCLDINL
RECYCLING THE COUNTDOWN AS NECESSARY. IF A MADATORY ITEM CANNOT BE CORRECTED TO PERMIT LIFTOFF
WITHIN THE LAUNCH WINDOW. T H E MISSION DIRECTOR MAY PROCEED W I T H THE LAUNCH AFTER APPROPRIATE

S J S S S J S S V T y ^ ^ ^ ^ ^ AND PR0GRAK y'ANAGERS- 6ENERALLY ™ E LOSS 0F' A

AS THE DESIGNATED REPRESENTATIVE OF T H E PROGRAM DIRECTOR, ONLY T H E MISSION DIRECTOR MAY SCRub
THE MISSION. FURTHER, THE * ISSI ON DIRECTOR RETAINS T H E PRIMARY AUTHORITY TO DOWNGRADE A
MANDATORY ITEM. T H I S AUTHORITY SHALL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER APPROPRIATE
RECOMMENDATIONS ^ R U M THE PROGRAM MANAGERS. L A U N C H DIRECTOR. AND F L I G H T DIRECTOR

TH E COUNTDOWN wlLL NuT BE HELD NOR THE LAUNCH SCRuBtfED FOR FAILURE 0^ D E S I R A B L E ITE

W H E N E V E R POSSIBLE. T H E L A U N C H SITE AND MCC *ILL VERIFY TELEMETRY READOUT DISCREPANCIES U C C W
5 & 1 ^

PRICR TO LIFTOFF. IF T«E "CC LOSES A P A R A V E T E * BUT Tht ^ A J N C H SITE HAS A V A L I U ^ E A ^ L O T . 7~E V C L
K I L L CONTINUE ON T H E L A U N C M SITE R F A D O W T . T H I S IS T-*U£ LxCLPT FCk TrOSE ^A\DATCnv P A K A ^ U ^

(LISTED IN T H E F ^ I O H T M ] S b i c N RULES) U-0\ * M I C H MISSION RLLES -CTJCN IS TA^tN. I't TrJs CA^E, f.
HOLD **AY BE CALLED TC EVALUATE T H E ^ R O B L E V .

T H E COUNTDOWN * I L L CW\'J\L-E A H E R E POSSIBLE C W N C J ^ E N T W Y W I T H COKRECTiUN CF AN £ A : S * : \ L ^ ^ W - L £

* H E R E POSSIBLE, ALL MANjAL ABORT « E U ^ E £ T S F3G^ T M E GkGu.'O JunlNb ?Ll<>n^ «] tL BL
INDEPENDENT INDICATIONS CF T H E F A I L W R E . C R E W A E J K T ACTION W I L L N O R V A L L V BE CASE-

P « I 0 R TC LIFTOFF.
EVENT CF L A U N C H SI
RESULTINo r R C ^ A P

IS A R M E D u\TIL T«E
TC.'-ER. T~f CPITEcj

.t DIRECTOR C^ L A U N C H OPERATIONS * I LL E
E EMERGENCIES. EXCEPT FOR RECOVERY
D ABORT.

: RESPONSIBLE
OPERATIONS

S M A N A G E K N*AY SEND AN AB^RT »<EJbLST F*^* T«t T!^£ T H E LA W \ C » -
^ACF VE^ICut R L A C H E S SUFFICIENT A L T I T L O E T C C L E A K T H E T 0^ Of-

OP SENDING AN AECPT Rt^wEST »»ILL Eh EST AtL i î -t D IN T»-t U A J N

MISSION

APOLLO 1]

REV SECTION

GENERAL

GUIDELINES

GROUP

OVSF G

RuLtS 1-2
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ITEM

I-1B

1-19

1-20

1-21

1-22

1-25

FROM LIFTOFF TO TO*ER CLEAR* Tn£ LAuNCM DIRECTOR AND FLIGHT DIRECTOR WILL HAVE CONCURRENT
RESPONSIBILITY FOR SENDING AN ABORT REQUEST. THE CRITERIA FOR SENDING A N ABORT REQUEST DuRlNb
THIS PERIOD KILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY.

THE LAUNCH OPERATIONS MANAGER WILL INFORM MCC WHEN THE SPACE VEHICLE CLEARS T H E U M B I L I C A L

BY SAYING •'CLEAR TO^ER 1 1 OVER ONE OF THE LOOPS FROM KSC TC MCC.

IN T H E EVENT OF NON-CATASTRO^H]C SPACE VEHICLE COLLISION WITH T H E UMBILICAL TOwER O K O T H E *
CONTINGENCI ts WHICH DO NOT REUUIRE IMv;r[)IA7£ ACTION* T H E LAUNCH OPERATIONS MANAGER W I L L C O N T I N U L
TC EVALUATE T H E EXTENT O r T H £ DAMAGE AND PROVIDE INFORMATION TO T H E F L I & M T DJRECTOK FCR A.',»
ACTION NECESSARY AFTER UMElLlCAL TOWER CLEARANCE.

COMPLETE GROUND CONTROL OF T H E SPACE VEHICLE PASSES TO THE FLIC-HT D I R E C T U K
VEHICLE K E A C ^ E S SUFFICIENT ALTITUDE TO CLEAR THiE TOP OF T H E UVEILICAL TOWER.

IN T H E MCC» THE. FLIGHT DIRECTOR. FLIGHT DYNAMICS OFFICER Ai\D ECUSTER SYSTEMS t'.ul
THE CAPABILITY TO SE'^D AN ABORT REQUEST SIGNAL. T H E CRITERIA FOP sE-wING A'. AfcCST
BE ESTABLISHED IN T*t. F L I G H T R U L E S .

7~E C O M W A \ : PILOT MAY INITIATE SuCH I N F L I G - T ACTION AS r.£ DEL'^S ESSENTIAL * C^ CRf

* A v:.

FLIGHT CRE* SAFETY TA<t PRECEDENCE OVEK T H E ACCO

IN T-E EVENT OF C O M M U N I C A T I O N S L L S S B E T W E E N THE M A N N E D s^ACt ̂ LI
T H E COMMAND PILOT -ILL ASSU vt RtS^ONS IB I Li T Y F O K V I S S T Q N CJND.iCT
RULES.

OF

AS DtSCRJfctD

T-E FLIG
SPACE rLl

T-IR(JUC-H TwE RECOVERY CCOnDJNATCR* W I L L PHCA'IDE Tf.L DC-

O P E H A T I C N S *^E P ^ E W I C T E C LOCATION ANO TlM.r" Jc £PLMJ-'J.»

Tr-£ DCD MANAGER fO« MANNED S P A C E F L I G H T SUPPORT OPfRATJo.NS is RESP
C C ^ M A N D A'O CCNT&Cw Jr DUD RECOVERY FORCES. RfcCJMME NDA7 IUNS • b . ! D U l ! c
C C R ' H BY NASA* ^ : L L bt CONSIDERED TC EFFEC^ SAFt AND EXPFCITICwS PrCt

R U L L NUMBERS I-2B TtiKOu
l-'2b ARE RESERVED.

£Rv

MISSION

APOLLO 11

REV DATE SECTION

GENERAL
GUIDELINES

GROUP

OMSF GtNtFiAL
RULtS
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ITEM

1-36

1-3 7

1-38

1-39

1 DEFINITIONS

REDLINE A REDLlNfc VALUE IS A MAXIMUM A N D / O R MINIMUM LIMIT OF A CRITICAL PARAMETER NECtSSARY TU
IDENTIFY vEHlCLEt SYSTEMt AND COMPONENT PERFORMANCE AND OPERATION. REDLINE VALUES #'JLL t?L
ESTABLISHED S U C M THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A F A I L U R F TO
ACCOMPLISH THE PRIMARY MISSION.

REDLINE FUNCTION A REDLINE FUNCTION IS A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR Tut
FUNCTIONING OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MELT
THE PRIMARY MISSION. REDLINE FUNCTIONS ARE MANDATORY.

PRIMARY OBJECTIVE A STATEMENT OF THE PRIMARY PURPOSE OF FLIGHT. WHEN uSEu IN CENTEK CONTROu
DOCUMENTATION T H E PRIMARY OBJECTIVE MAY BE AMPLIFIED BUT NOT MODIFIED. DETAILED TEST 0-3
WILL BE GENERATED AND AMPLIFIED TO FULFILL EACH MISSION OBJECTIVE,

PRINCIPAL DETAILED TEST OBJECTIVE A DETAILED TEST OBjECTIvt WHICH v.uST Bt A C C O M P L I S n t D
TO T H E LUNAR LANDING MISSION. ANY PRINCIPAL DETAILED TEST UBJtCTlVE NUT SAT IsFACTQRILv C O V
ON T H E ASSIGNED MISSION CAN BE ATTEMPTED ON A SUBSEQUENT MISSION WITHOUT MAJOR IMPACT.

V A N D A T O R Y DETAILED TEST OBJECTIVE A PRINCIPAL DETAILED TEST OBjECTlvt *r-lC~
S A T I 3 C A C T O ^ I L Y CCvPLtTED CN T H E ASSIGNED visslCN. ^ A I L U R E TU JC SO *C<uiD U \ J U . Y C
SUBSEQUENT FLIG'-'T SCHEDULES AND/OR REQUIRE S U E S E J O E N T SPACE VEHICLE RLC—\pi G U R A T I'WN,

S^JtCTI V t - — A ^ L ' A I L L L ' - S ^ d - ^ C T I vL * I I C H

*-^:Ch IS -\CT i Pn£«t£ww ISITL" TC :-,£ ̂ J.\AR ̂ A\D

PR I O K

t S i £ . \ T ; A L FwR ACCo • -^.1 L-iV-N

T A I \ v £ \ 7

: T E V :S A S D A C E vEn;CwE OR C^E

CP Tn£ PRIVACY V I S S I C \ » *«IC}-.
w'R^ Z*-:i« SA«rE"ry A\D EF-'LCTIvE J P
DETAILED T E S " 0s- -L'C* I v't S.

INCLUDED ^ t. *. Aw \Cn
N C . A: .-.•U*- AS

{ - 3 ; — — A n I > i . Y DESIRABLE I T E V i s A S°ACC V E M I C L CK
^ ^ ' i AND £ . \ H A \ C £ S T H E AC CC-VPL I i,HV£ \T OF Tn£ PwIVAR v - i S S U
> - « V E - C F T M F . P R I N C I P A L D E T A I L E D T E S T c t j £ C * i v r s »

ELEVEST Jk UPERATlUNAt SuPf-wkT LLfcv£\T T - A T

,71\uE IN ACCORDANCE * ; 7 H PRESCRIBED C C N T D O A N

l\T£w^oPTIC\ JF T^E CCUNTDDV.N PCR UNFAVORABLE
CNDITiCNS w'vSAT I JFAC*r

:?v rC-^ LA'.NCH OR ^LiGnT,

HtPAIR OF

A P C L L C II

DATE SECTION

GENERAL
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GROUP

OMSF GENERAL
RULES
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Rf.V ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION I - GENERAL GUIDELINES

R ITEM

1-48

1-51

1-52

1-52

COUNTDOWN THE PERIOD OF TIME STARTING WITH LAUNCH VEHICLE POWER UP FOR THE LAUNCH

^ ^ ^ ^ ' S S 1 ? ^ ^ 8 ! ^
 STRUCTURE REM0VAL LANC E I E &

HOLD-POINT A PREDETERMINED POINT WHERE THE COUNTDOWN KAY BE CONVENIENTLY INTERRUPTED,

RECYCLE THE COUNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR As SPECIFIED IN T H E
LAUNCH MISSION RULES*

SCRUB THE L A J N C H IS POSTPONED.

CUTOFF THE AUTOMATIC OR MANUAL COMMAND TO STOP THE LAUNCH SEUUENCE AFTER I W T I
'•AUTOMATIC LAUNCH SLUUENCE START.*1

LIFTOFF THE EVENT DETERMINED bY T H £ INSTRUMENTATION U M T U X & U I C A L DISCONNECT
T H E POINT IN T I V E * H E N PLUS T l v £ COMMENCES.

AB'J^cT V I S S I C \ T £ K V I \ A T I O . N 6 * ^SCHEDULES I \ T E \ T I C\AL SEPARATION OF T M E S ^ A C E C K A F T
LAJNC»- VEHICLE PRIUR TO » R E I T A L I - \ S E H T J C N .

OF Tnf

iARLY visSI
INSERTION.

°EVENT A

XI NAT I C\ AT w ^

REvENT 2 S A ^ D E C : F I C DATA C H A N N E L OF INSTRUMENTATION vc\;TQRI\G A 5;.\i t-

2\STfiuvEN7ATl0N 1NSTR J W £ \ T AT ICN IS T M E E U U I P V ~ N T T H A T A C U L I R E S . TRAf<S*ITi» k\'j "l^l'Ltt .:A7~

FC^ PERFCRVANCE EVALUATION Of 5pACt V'EHICLE AND OPERATIONAL SuPPCRT ITEMS.

'1SSICN REV DATE SECTION iRCUP PAGE

PCcLO 11 / 16 /19 GENERAL

GUIDELINES
OYSF GENERAL
RULES 1-6
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 1 GENERAL ftULES AND SOP'S

1-1

1-2

1-3

1-5

1-9

1 GENERAL •

THE FLIGHT MISSION RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF
REAL-TIME RATIONALIZATION REuuIRED WHEN NON-NOMINAL SITUATIONS OCCUR DURING THE TERMINAL
COUNTDOWN. THE FLIGHT PHASE» AND RECOVERY OPERATIONS.

EVER POSSIBLE. THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONS. WHENEVER THtkL IS A
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS. THE SPACECRAFT READOUTS ARE PRIME
(ASSUMING THE SPACECKAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECRAFT COCKPIT
READOUTS ARE O^'EHAT I UNAL ) •

SPACECRAFT WAU\CH - I I I rwT Bt ATTEMPTED IF iCNCwN SPACECRAFT SYSTEMS MALFUNCTIONS WILL ..IV.IT THE
MISSION DURATION SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL OR MANDATORY DETAILED TEST OBJECTIVES
WILL BE COMPROMISED.

*HEN! A CONFLICT CF FLI6^
PRIORITY OF ACTIvITItS.

ACTIVITIES OCCURS. THE FLIGMT DIRtCTOR WILL DETERMINE

I\ SO"£ INSTANCES. Ti£ SPECIFIC MISSION RJLES MAY DEVIATE PR CM T»-£ GtNERAL Gl-IDELINtS
Is -ART 1 CR FRC-" Tf-rSE O E N E K A L R J L E S . T H E SPECIFIC MISSION RUit *! tL APP LY I •>. ALL C
T H £ DEvlAT IDKS FRC>. * H [ GENERAL GulDLwINES *'1LL SE NC-TED.

"Aj\tu
. A\_

Tt-. * \ A L V S : S CF Tf-it. FLIC—.T.
C : v ^ L ] ] C \ Z? T-t MISSION.

TC TAKE ANY NfcCt iSAtY

V I 6 S I C A R J L C L l * - ' ITb TnAT ARE CONSIDERED TC lit INTERIM OR uNCJ\ f
IN T«-ls P'JB*-ICAT;O."» A-'O A L ^ SuiiSEi.Ut.ST ^ r V i S I w N S u M I . T « i
^rS°CN?.IRL£ NASA AoFSCY.

T«E SVSTE'-'S LIMITS LISTED IN T^ESE RULES ARE T H E ACTUAL V E M I C L E LIMITS AS * E L C AS
A'O L'NC-ERSTCCD A\D A^E NwT bl^SEC TO CC^PENiATE FOR TI^E D E L A V S -R J \STRJ^ENTAT I C\
T-E SPACECRAFT A\L viF'i !-*T A/DISC-AY SYSTEMS*

r-EY ^ i

L'i.ESS STATED CT«iEK.sISi» A\D DESInADuE I \STnUv£\T AT I CN t^L I n- *•.- \Tb An

LO 11

RCV DATE

/ 16/69

SECTION

GENERAL
RULES AND SOP'S

GENERAL
1-1



RI .V 1 T L M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1-11

1-12

1-13

A. REQUIRED 70 IN5URE FLIGHT CREW SAFETY.

B. REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

C. REQuIRtD TC IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION.

D. REQUIRED TO MAKE t>EC I S I ON TO CONTINUE TO THE NEXT MISSION PHASE.

THE CRITERION ^GR CATEGO* 121 .\G INSTRUMENTATION AS HIGHLY DLSlRAftLE

DL^i^s^r?r?;^^^D?L^rAL SYSTEMS ̂ G « N T ORLE

>Mr?rcD?r-r!r L,^- C £ 1 R A N S V I T 7 E D T 0 T H E SPACECRAFT OR LAUNCH VEHICLE DuR I NG THE LAUNCH PHASL
.L.SS S»EC.f-IC vliS.JN rtwLtS AnE INVOKED W ^ I C H REQUIRE C O ^ A N D ACTIVITY.

HE LAUNCH OPERATIONS M A N A G E - . I I I INFORM T H E FLIGHT DIRECTOR wnEN T H E SPACE vf^iCuE r,A«,
K E U V E I L K A L ~CxEn 5 Y STATING ''C^EAR T O ^ E R " OVER C H A N N L L U l .

Tr-.E CCWA'.D PILJT VA>r INITIATE SuCh iNFLltnT ACTION As

IN THE EvtNT OF LwS
ASSUME KESPCNSISILI

1-23 A^E «E£F>vED.

ESSENTIAL FOR CRE*

OF COw^NjCATlwNL BETWEEN T^E MSFN AND T H E S/C» TMt COMMAND

CP V I I 5 : C \ r:»:C*ic% * ; ^ . I N T H E F R A M E ...UR^ CF T H E M I S S I O N H U ^ E

MISSION REV DATE SECTION GROUP PAGE

11 •• •• 1 6 . 6 9 GENERAL
RULES AND SOP'S

GENLRAL
1-2



RF.V ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 1 GENERAL RULES AND S O P ' S

DEFINITIONS •

ASAP—-AS SCON AS PRACTICABLE (UE.» AS SOON AS POSSIBLE AND REASONABLE).

PTP A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SLT OF COORDINATES FOk *HJCH T H E
SPACECRAFT S H O U L D »E TARGETED IF IT HECOMFS NECESSARY TO LAND ON THAT REVOLUTION.

1-26 lll~otAl ^ E C ^ T S I ^ T ^ ^ ^ O ^ : ^ ^ ^ : " " " D SET or COOKD T̂ES c^stN TO

1-27 N E X T B f S T P T P A P R E F E R R E D T A R G E T P O I N T W H I C H C A N B E R E A C H E D BY T H E S P A C E C R A F T * I T H I N T H E
C O N S T R A I N T S I M P O S E D cY T H E S P A C E C R A F T P R O B L E * C A U S I N G AN E A R L Y V I S S I C N T E R M I N A T I O N A N D A L L O W I N G
THE B E S T P O S S I B L E K t ^ N T ^ Y A \ D L A N D I N G A R E A C O N D I T I O N S * T > L V ^ C J Q N w l L L NUT P K L - V X E E D TU T»^L N t X T
=>HA5E U N L E S S S P E C I F I C A L L Y N O T E D .

1-28 P E E N T E R A S A P R££ AS AS PRACTICABLE <I.E.t AS SCON AS POSSIBLE AND K E A £ C N A B L L ) <

1-29 TERMINATE ASAP RLE' rR W J T H T H [ ^ T5IO " !*£ TC AN UNSPECIFIED ^

1-3C I C R I T I C A L M A N E U V E R S ^ C R T M E PL'^P'-Sf OF V I S S I O N R U L E A C T I O N , C R I T I C A L ^.ANtUVt^S AR£ J t F I \ £
T H C S E M A N E U V E R S » E U U I = E D 1Z I N S U R E C R F w S A F E T Y . T H E V I O L A T I O N 0^ P R C ^ U L S I C N S V ^ T L V L l v I T s
BE ACCLPTci^ A S N L C L S ^ A S T F OR S U C H B U R N S . A L L M A N E U V E R S A K - C U N S I D E K L D C R I T I C A L L ^ C t ^ T
L0!2t Pi-ANE Cii',G£i D ^ I , A ' D V C C ' S ::Z'

i-32 N ^ - N - C R H I C A L F J R N * B^«

CRi:\ S A F E T Y .
NOT HE LU TW MAINTAIN L v t L U- r

1-32 E A R L Y S T A G I N G u N S C r E D u L E D S E P A R A T I O N O F T H £ S - I V B S T A G E F R w v STAGE.

M I S S I O N REV I;ATE SECTION GROUP PAGE

APCLLC I: / 1 6 / 6 9 GENERAL
RULES AND SOP'S

DEFI NIT IONS
2-3



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSIOM RULES
SECTION 1 GENERAL RULES AND SOP'S

1*33

1-3*

1-35

1-36

1-37

CONTINGENCY ORBIT INSERTION (COl) AN 5PS PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (H? GREATER THAN OR EQUAL TO 7* NM) IN THE EVENT OF AN SLV FAlLURF OCCiW^c
IMMEDIATELY PRIOR TO INSERTION, OR IN THE EVENT OF DEGRADED SLV PERFORMANCE.

S-IVB DESTRuCT PACKAGE SAFJNG THE EMERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANSMITTING
A COMMAND WHICH PERMANENTLY KE^OvES POWER FROM THE RANGE SAFETY RECEIVERS.

S-IVB SAFIN3 A PASSIVATION SEQUENCE IN WHICH S-JVB LOX, LH2 > AND HIGH PRESSURE SPHERES ARt
DEPLETED*

P S E L A U N C H P H A S E C P R E L N ) — T H E T I ^ E I N T E R V A L F R O M T H E C O M P L E T I O N OF T H E F L I G H T R E A D I N E S S R E V I E *
TC LIFTOFF.

FLIGHT ^HASE THE INTERVAL FROM LIFTOFF THROUGH SPLASHDO*'N . FOR MISSION RULE PURPOSES THL
FLIGHT P H A £ E is FURTHER SUBDIVIDED AS S M O * N BELLUV

A. LAUNCH PrALE F*O* Ll^TOFT T H R O U G H INSERTION (TB1 T H R O U T H TB4).

B« EARTH CRB2T P-AbE FROW I-NStKTJON THROUGH S-ivB CUTUFF FOR TRANSLUNAR INJECTION' (Ttol:.

C« TDLE P^ASE f^v CSV/S-IVB SEPARATION T H R C U G H LM EJECTIL-N FkO» SLA (TBJ>).

D. TRANSLUNAR COAST PrASE FROv, s~]VB CuTQFF FOR TLI T H R O J G H L C I I C U T O F F .

£• DOCKED PriASE Tr£ T J M£ INTERVALS DURING wt-.lCn T H E ̂ M Aro CS^. ARE DOC<£D.

F. LU\*R OR^IT ^ ' A O E 'v'v *.CI1 CuTCFF TO u\D0C*2No AND -KO'-' PEDOC^ING TU TEI CuTCFF.

3. L'.DJC<CC; -HAS: "-E ll'-'z I'.Tr̂ v'Â  DuRlNo ^ H J C H A VANNED L^ JS SEPARATED FRO1^ T«-it CS W

STATION *:Eh*r»C- IVAXIV.L.V Sr-ARATICN DISTANCE OF A P & K O X , 5JCFT),

^. D O I p - A S t — T - - T:*-*E I N T E ^ V A ^ . •-:••' T-E D C I ---ANEUVE^ T C T H E I N I T I A T I O N O F T H E P D I M A N E U V E R .

I. ZC*L*ZD D: SCtNT T-£ '. l"i : \ T ^ W V A L F K C V T H E INITIATION CF Tut PDI V A N E U V E K TO T^uCf- JC*.\»

1. pDl TC P^: •*• D L ^ I N G

A'C GE^ I M : OR::IT U.S
T I V ^ «f^IUD T H E L M CAN AbOKT THE P C W E K E D DLSCrNT

THE D P S ONLY AN? RETAIN THE DESCENT STAGE A F T E K

2. PDl +b TO Lv LATE ^0 ^ATE IS T H E POINT AT /.-1

MANUALLY r w I E S T-t D E S C E N T .

2. LC GATE TO T J J C H DO*,N T^E "I
5CC F* A^TiTjDtJ TO LANCING.

INTERVAL

C R E A TAKE6 OvER M N J

TA^EOvtK ( AHPKOXl VAT t L Y

_.. LUNAR STAv c-ASr T*-L T I v£ j\'ERVAL F R C ^ TOoC-DO^N UNTIL L I F T O F F .

EVA ">E Tivr INTERVAL F RO^ L V D E D R E S S u R I 2 A T \ 0 \ UNTIL LV REPRE^SuRIZATI ON.

K* RENDEZVOUS Th[ TIvc JNT^RvA,. F R C V 3^.>SERT:0•. INTO LUNAR O R D I T AFTER ASCENT OR ArTER AN

ASO^'EL; DESCENT L - N T I L C b v ^ L v D O C K I N G . FOR AN ALTERNATE MISSION *HICH DOES NOT I N C L L D E M

LUNA-* ^ A N D J ' - C IT IS T-i ^." VL rRC"v T-E CSf> cfth-DJI SEPARATION MANEUVER Tn^OcC:^ CS V/L N >

D C C < : N G .

L. TRANSEA-.-TH CCA.^" - - A £ I -Rjv T E 1 CuTOFF TU CM/S V SEPARATION.

M . ENTRv 3 H A S : - — F ^ c / Z'-'t S v S r pARAT ION TC SPLAS-^C'.-A.

REV DATt SEC T10N GROUP PAGE

4/16/69 GENERAL
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 1 GENERAL RULES AND SOP*S

1-33

1-35

1-36

1-37

CONTINGENCY ORBIT INSERTION (CO]} AN 5*>S PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT l«P GREATER THAN OR EQUAL TO 75 NM) JN THE EVENT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIOR TO INSEKTIDN, OR IN THE EvENT OF DEGRADED SLV PERFORMANCE,

S-IVB DESTRUCT PACfcAbE SAF1NG THE EMERGENCY DESTRUCT PACKAGE 15 SAFED BY THE RSO TRANSMITTING

A COMMAND WHICH PERMANENTLY kEMOvES POwER FROM THE RANGE SAFETY RECEIVERS*

S-IVB SAFING A PASSIVATION SEQUENCE IN WHICH S-]V6 LOX» LH2 • AND HIGH PRESSURE

DEPLETED.
E^ ARt

P^ELAUNCH PHASE (PRELNJ T H E TI^E INTERVAL FROM T H E COMPLETION OF THE F U G H T READINESS REV1E»
TO LIFTOFF,

FLIGHT P H A S E — T H E INTERVAL FROV LIFTOFF THROUGH SPLASHDOWN, FOR MISSION RJLE PURPOSES
FLIGHT PHASE IS FUKTMES SUBDIVIDED AS sno*.\ & E L U * —

A, LAUNCH PHASE P K C V LiPfOFT T H R O U C H INSERT IUN (TB1 T M R O U T H T B O .

s. E A ^ T H C R B : T P ~ A S E — F R O » I N S E R T I O N T H R ^ J G * S - J V B C J T U F F F O R T R A N S L U N A R I N J E C T I O N I T J ; .

C. TD6E P M A S E rfiJv CSV/S-Jv'8 SEPARATION T H R O U G H LM EJECT I ON FfcOV SLA ( T B - U

D« TRA\SLUNA5. COAST P~ASE FRO* S-IvB CUTOFF FOR TLI TnRCjGn LCI1 CuTOFF.

E. DOCKED PHASE " H £ TIME INTERVALS Du^I »\G wr. K M T H E L K Aro CSM ARE DOCKED*

F. LU K.*R O R S I T P^'A^E f̂ C-v L C U C U T L F F TO U'.DOCKING AND Fko'-'. P E D 0 O U N & TO TEJ CjTOFF.

3. L\DJC<iO P H A S : T-E T I '-'r I'-.TE^vAw L-'uRJN^ ^ H I C H A v ANNED L
v Ib S E ^ A R A T E U FROV Tnt C S V

STATION <Et^I\C- ( V i M M U v SEPARATION DISTANCE OF APP^JX

DCi '-'ANEuvE^ TO T H E INITIATION OF T H E PD1

C v T̂ -E INITIATION OF T^L PDI VANEUVEK TO TObC

X I P.-ASc 7~- TI'-'E lNTt«VA.

- G A - R E D D: SCE'.T T-E ' l~i T>

l. P D I T ^ p-: - ^ — i
A%Z. GET INTI Ol
I NSE^TICN.

; TO we L-A'E LO wAT£ is TrE PvJNT AT w-lCt- T-E CRE» TA<Eb OvER

NG T^IS T I v- ^r-^ICD T H E LV, CAN AeOkT T H E PO*»E»<ED DLSCtNT
U-Sr.c T H E D pS DNi_Y A\r RETAIN T H E DESCLNT STAGE AFTEH

2. P

2. LC GATE TO T J J C H OC*\-—T^E T1VE INT £ K V A L F * 0 M

5uc F* AUT;TJ:>: TO LANCING.

TA^EOvtH (AHPnOXI MATtLY

« * L L A A R S T A V P ^ A S T - ^ - T ^ L T I * ^ E I N ' E ^ V A L ^ R O M T O J C ^ D O A N U N T I L L I F T O F F *

E V A — - - T^-E T I V £ I N T E R V A L F R O ^ L V D E D R E S S J R J 2 AT I O N U N T I L L M R E P R E ^ S U R I

< • R E N ^ E Z v ' O L S T H E T l v r j \ T : R v A k F R O V I N S E R T I O N I \ T C L U N A R O R D J T A F T E R A S C E N T ZH Ar'TER
A B O P ' E U D E S C E N T L ; S T ] L C i v / L v D O C K I N G . F O ^ A N A L T E R N A T E v i s S I O N * H I C H C O L S N C T I N C w ^ D E
L L \ - ^ u A N D I'-C i T IS T-> T I V L r » C ^ ' T-E C£f-' Pftr-DOI S E P A R A T I O N M A N E U V E R > ^ L C " C S V

DO:<:NG,

^. -CANSEA-:'^ CCA;^* --ASE FROM TEI CUTOFF TO CM/SV SEPARATION,

v» ENTKV PHASE-—^\c< c-'/sv SFPARATICN- TO spi-A«*-jC:VN»

A * ,

/ L V

"1SSIJN REV DATt SECT3ON GROUP PAGE
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RCV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

1-36

1-39

RECOVERY PHASE TM£ TIME. INTERVAL FROM SPLASHDOWN TO DELIVERY OP THE FLIGHT CREW AND SPAC
TO DESIGNATED LAND BASED INSTALLATIONS.

REENTRY DEFINITIONS

A. AUTOMATIC REENTRY CONTROLLED BY CMC WHICH OUTPUTS BAN*. ANGLE COMMAND TO THE RCS.

B. CLOSED LOOP REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BAN*; ANGLE MODULATION
CMC ENTRY PROGRAM OUTPUTS. U 1 U N

C. OPEN LOOP REENTRY REENTRY CONTROLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING

1. BANK. ANGLE (RR 0-90} AND RETRB (RL 0-90).

2. CONSTANT BA\< ANGLE ZREv: ESTABLISHES AND MAINTAINS A CONSTANT BANK. ANGLE.
(CONSTANT CAN* ANGLES GREATER T*AN 9C DEGREES WILL NOT BE F L O W N EXCEPT W M E N
S<I?OUT *<UwE IS VIOLATED.)

3. ROLLING REENTRY MAINTAIN CONSTANT 18 DE&REtS PER SECOND ROLL RATE.

<•• EMS RANGING CONSTANT BANK ANGLE IS HELD TO IGt THLN T M E RANGE 1U GO DISPLAY
AND THE KANGt POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK A N G L E I AT
RETRE THE PKEStNT BANK ANGLE IS REVERSED.

CONSTANT G ENTRY CRE,* CONTROLS THE BANK. ANGLE TO MAINTAIN A SPECIFIED G

E^S REtNTRv CKF^. CO^.T^OLS T H £ BAN* ANGuE TO MAINTAIN A CONSTANT G UNTIL vLtCCiTY
THA\ 2b,5C'J F?$. THE £^S IS T H £ N USED TO CONTROL RANGE BY NULL ING T H E DIFFERtNCL eE
THE RANGE TO GO COjNTtR AND T H E RANGE POTENTIAL GuIDtLINLS. ALL VANEuVEkS Af<L
AS f.ECESSARY TC PREVENT AN CASET OR OFFSET VIOLATION.

LESS

ALTERNATE WISSIQN ANY DEVIATION FRCV THE NOMINAL MISSION
OBJECTIVES ARE CCNS.lJf.RED Hf FORE T H £ END OF T H £ *ISSION«

WntKL FuKTf-trc

CJNTINUE vl^si^N-—TnE CONTINUE ^ISSlJK fiJLlNo ^OR ^ A L ^ U N C T I (JNS INDICATES THAT Tr-L
BE CCN'INwED IN A C C C K J A S C E A I * *- -RESENT PL.ANS UNLESS OVERRIDING rACTURS ARt PRESENT
CAUSE SELECTION r,F AN ALTERNATE C M C I C E .

J

SLINGSHOT MANEUVER -SE 0?
NDN-LUNAR I V U A C T I N C T^A^ECT

Hri.IL-jAL S - I v B TO PLACE TH£ SPLNT bTAbt A buA

lSSI ON REV DATE SECTION GROUP PAbt
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R f V ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

1-43 LUNAR ABORT MODES AFTER EARLY LOI1 SHUTDFF

A. DPS

1. MO D E - 1 - — SHUTOFF OCCURS FROM LOI1 «• 0 SEC TO L O U + 104 SEC.

DIRECT RETURN BURN AT APPROXIMATELY LCil + 2 HRS.

2* MODE-I I SHUTOFF OCCUR5 FROM LOll • 104 SEC TO L O U •» l?0 SEC.

TWO iMPuLSt WITH FIRST BURN AT APPROXIMATELY L O U «• 2 HRS AND SECOND BURN AT NEXT
P E R I C Y N T H I O N .

3. "0DE-II1 SHUTOFF OCCURS FROM L O U • 170 SEC TO NOMINAL LOll SHUTOFF.

TEI AT APPROXIMATELY L O U • 15 HRS (NEXT PEKIC Y N T H I ON ) •

NOTE

TME CHUTOFF TIKES ARE BASED ON A NOMINAL TRAJECTORY
U? TO S H U T O F F , HANDOVER BETWEEN MODES J# II, AND
III IS A FUNCTION OF ACCUMULATED t-01 1 DELTA VELOCITY.

£• S?S D) L H U T C F F OCCURS F R O V L O U * 0 SEC TO LOJ 1

AT Lvi: * 1^ M I N U T E S FOR A DIRECT

17C SEC.

NUMBERS I-*.̂
ARE RESERVED.
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R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1 CRITERIA FOR TARGET POINT SELECTION •

I r i I S T P !ELOw WILL BE USED WH£N CHOOSING BETWEEN TWO OR MORE TARGET POINT*.
TY OF THE MISSION SITUATION WILL AFFtCT T M £ APPLICATION OF THfcSE CRITERIA. *

PRIORITY
1

2

3

ACCEPTABLE LAND MASS CLEARANCE

ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS
AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES

COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT LEAST
±0 MINUTES PRIOR TO DEORBIT BURN*

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS

A GROUND STATION FOR POST-DEORBIT BURN* TRACKING

VOICE CONTACT PRIOH TO AND DURING DEORBIT B U R N #

POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES
PRE-RLACKOUT ACQUISITIONS)

GROUND STATIONS AVAILABLE TO OBTAIN DELTA VC READOUTS AND TO
PASS CREw BACKUP GUIDANCE QUANTITIES

•OR FINAL VCC V-ANEuvER

LUNAR RETURN ENTRY RANGE PRIORITY TME R E L A T W E ENTRY RANGE l*OOt CUu FEET TC
IS AS HOLLOW'S

A« 120C - 1^00 \M IN

B. 1^00 - 1S00 \M (USED TC AVOID

C. 160C - 25:00 NV (u-SED TC AVCID

v ILLATIONS I .\ P^JGnlTY A,)

* C A T H £ 9 VIOLATIONS IN PRIORITY A AND b») o

& U L £ NUMBERS 1-5C T H K O U G M

1-bb ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 1 GENERAL «ULE:S AND SOP'S

1-56

1-57

1-56

1-59

1 PRELAUNCH RULES •

MANDATORY - THE COGNIZANT FLIGHT CONTROLLER WILL REQUEST A MOLD OR A CUTOFF FROM THE FLIGHT
DIRECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY ITEMt PRIOR TO T-l MINt FAILURES OF
MANDATORY ITEMS WILL BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF, AFTER T^j. M1N» CUTOFF
WILL BE REQUESTED FOK MANDATORY ITEMS WITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING, AT
T-20 SECt ALL MANDATORY ITEMS WILL rfEvERT TO HIGHLY DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS
MANDATORY TO L/O. REFERENCE ThE LAUNCH MISSION KuLES DOCUMENT FOR SPECIFIC PROCEDURES.

HIGHLY DESIRABLE - T H E COGNIZANT F L I G M T CONTROLLER WILL NOTIFY THE FLIGHT DIRECTOR IN CASE OF A
LOSS CR A FAILURE OF A HIGHLY DESIRABLE JTEM(S>» A HOLD MAY BE CALLED fcSY T H E F L I G H T DIRECTOR TL-
REPAIR THIS I T E M S ) W M L N IT IS CONVENIENT AND IF T H E ESTIMATED TIME TO REPAIR OR REPLACE T H E
I T E M S ) IS ACCEPTABLE. ALL HIGHLY DESIRABLE ITEMS REVERT TO DESIRABLE AFTER AUTO SEuuENCE START.

DESIRABLE - FLIGHT CC\TROLLERS wlLL NOT CALL HOLDS FOR THE LOSS OF DESIRABLE ITEMS AS THEY ARt
PLACED IN THIS CATEGORY BECAUSE T H E Y ARE ITEMS OF SUPPORT WHICH ARE OF MINOR IMPORTANCE TC
FLIGHT OPERATIONS.

*A\UAL' CUTOFF wlLL NOT BE ATTEMPTED FROM T-1I SECONDS (ENGINE IbNlTlON) TO T-0.

RULE NUMBERS 1-60 THROUGH
1-65 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraf t Center

REV I T E M

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1-66

2-67

1-6E

1-69

1-70

1-71

1-72

1-73

1-7*

1 LAUNCH ABORTS »

ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REJUEST LIGHT ON THE COMMAND PILOT'S PANEL* THE " ABORT LIGHT11 AND A VOICE REPORT • 'ABORT'*
OVER A/G ARE CONSIDERED TWO CUES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISSION*
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TO TRANSMITTING ••AbORT REOUESTt" ADDITIONAL
CUES FOR THE CREW WILL" COME FROM ONBOARD INDICATIONS*

ABORT ACTION CAN BE INITIATED ONLY BY THE CREW OR THE

WHENEVER POSSlBLEt ALL ABORTS AND EARLY MISSION TERMINATIONS WILL BE TIMED FOR A WATER LANDING*

THE FLIGHT DIRECTOR WILL INITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONS.

THE FLIGHT DYNAMICS OFFICER WILL INITIATE TH£ ABORT REQUEST COMMAND DURING THE FLIGHT PHASE ]F
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REQUEST COMMAND EASED UPON LAUNCH VEHICLE
TI^E-CRITICAL SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION OK CONTINUATION TO A
PLIGHT DYNAMICS LIMIT LINE*

THE ONLY KSC POSITION THAT wlLL HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGER.
THE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM
IS ARMEo U N T I L THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWER. PRIOR TO TRANSFER OF CONTROL TO TH£ FLIGHT DIRECTOR* THE LAUNCH OPERATIONS MANAGER WILL
INITIATE THE ABORT RtQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED IN THE LMRD. THESE
INCLUDE

A. MAJOR STRUCTURAL FAILURE OR EXPLOSION.

5- NEGATIVE VERTICAL MOTION.

C UNCONTROLLABLE VEHICLE TILTING.

D. CATASTROPHIC FIKES PRIOR TO LIFTOFF.

THE RSO CAN SHUTDOWN THE SLV BY TRANSMITTING THE MFCO COMMAND WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFT. THE MFCO WILL INITIATE AN AUTO-ABORT IF TRANSMITTED PRIOR TO
EDS DISABLE. THE MFCO COMMAND INITIATES A *«1 SEC TIMER ON THE GROUND WHICH IN TURN ENABLES
DESTRuCT CAPABILITY IF TRANSMITTED. THE RSO DESTRuCT COMMAND CAN THEN DESTROY THE SLV. THE RSO
WILL ALWAYS SAFE THE 5-IVB AFTER TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT
COMMAND IS NCT TO BE TRANSMITTED.

THE RSO WILL SAFE THE S-lVB DESTRuCT SYSTEM AFTER CONFIRMATION OF S-1VB C/O FROM THE FLIGHT
DYNAMICS OFFICER* IF COMMUNICATIONS ARE LOST WITH THE FlOOt THE S-IvB DESTRUCT SYSTEM WILL Bt
SAFED EASED ON THE RSO'S VERIFICATION OF S-lVB CUTOFF. ONCE SAFED* THE S-lVB DESTRUCT SYSTEM
CANNOT BE REINITIATED* IF THE RSO INITIATES MFCO* THE RSO WILL INITIATE SAFING AFTER
VERIFICATION OF S-IVB CUTOFF.

MISSION REV DATE SECTION GROUP PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

RLV ITEM

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1-75

1-76

ENGINE SHUTDOWN METHODS.

* INITIATOR

»
1 ASTRONAUT
i

t

i

•ASTRONAUT
i

i

i

i

i

i

•RSO
i

i

i

i

•EDS
i

i

i

METHOD

mmmmmm

CCW ON
THC

s-n/
S-IVB
L/V
STAGE
SWITCH

RF CMD
(MFCO)

1 2 OF 3
VOTING

1 LOGIC

i

i

i

i

STAGE

S-ICt

s-n •
S-IVB

S-II •
S-IVB

S-ICi
s-ii»
S-IVB

S-IC

f

TIME FRAME •

T «- 30 SEC.TO SECO •

T + 2-33 TO SECO »
i

T-0 TO SECO •

T + 30 S£C TO EDS »
AUTO OFF AT T+ 2-00•
KIN •

NOTE EDS WILL »
INITIATE ABORT FROM*
T-0 TO T * 30 SEC. »
HOWEVER* S-IC '

* ENGINES WILL NOT •
' BE SHUTDOWN f

THE AUTOMATIC EDS (TWO ENGINE OUT AND OVERRATE AUTO-ABORT CAPABILITIES) WILL BE FLOwN CLOSED
LOOP IATIL T «• C2-0C. DURING LAUNCHt MALFUNCTIONS AFFECTING EDS OPERATION WILL BE MANAGED AS
FOLLOWS

THE EOS AUTO SWITCH *ILL 5E TURNED OFF WHENEVER ANY TWO CSK ENTRY BATTERIES ARE TIED TO TME SAME
MAIN BUS OR FOR CONFIRMED LOSS OF ANY CSM ENTRY BATTERY.

MISSION REV DATE SECTION GROUP PAGE
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R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

ABORT MODES-

MODE I

1A

IB

1C

BOUNDARY OF APPLICATION

LES ABORT ENABLE (APPROX. T-45
MIN) TO GET 42 SEC* £10 K FEET)

GET 42 SEC TO 1OCK FEET ALTITUDE
(GET APPROX. I + 50)

100* FEET ALTITUDE TO TOWER
JETTISON (GET APPROX. 3 «• 07}

PROCEDURES

REFERENCE AOH TBD

REFERENCE AOH T£D

REFERENCE AOH TBD

1-7B II BOUNDARY OF APPLICATION

TOWER JETTISON (GET APPROX, 3 «• 07)
UNTIL FULL LIFT SPLASHPOINT IS 3200
NV DOWNRANGE (GET APPROX. )

PROCEDURES

A. REFERENCE AOH TBD

B. KCC PROVIDES

1. GET OF
2# PITCH AT .O5G
3. GET DROGUE

ENTRY IS FULL LIFT

MISSION REV DATE SECTION GROUP PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

REV ITEM

MtSSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1-79 MODE III

1-80 MODE IV

MODE

APOGEE KICK

BOUNDARY OF APPLICATION

BETWEEN FULL LIFT SPLASH POINT
•3200 NM AND INSERTION.

PROCEDURES

A, REFERENCE AOH TBL>

B. MCC PROVIDES-—
1. GETJ AT S-IVB CUTOFF PLUS 2-05
2. DELTA V FOR 3350 NM SPLASH POINT
3. BURN DURATION
4. GET Of 400IC
5. PITCH AT .05G
6. GET DROGUE

C. MANEUVER IS SCS AUTO.

D. ENTRY IS ROLL LEFT 55 DEGREES.

NOTE

MODE III lfNO BURN11 WILL BE
CALLED IF THE ROLL LEFT 55 DEG.
ENTRY RANGE IS LESS THAN 3350 NM,

BOUNDARY OF APPLICATION

CONTINGENCY ORBIT INSERTION
CAPABILITY TO INSERTION (BASED
ON COI LINE ON GAMMA VS V PLOT
FOR NEAR NOMINAL ALTITUDE)

BOUNDARY OF APPLICATION

PROCEDURES

A. REFERENCE AOH TBD

B. MCC PROVIDES

1* GETI AT S-IVB CUTOFF PLUS 2-05
2. DFLTA V REQUIRED TO ACHIEVE PERIGEE

GREATER THAN CR tJUAL TO 75 NV
3. BURN DURATION
4. PITCH AT GETI

C. MANEUVER IS SCS AuTO

PROCEDURES

PRE-APOGEE CUTOFF» OUTSIDE THE COI
BOUNDARY. CORRECTABLE TO SAFE
ORBITAL CONDITIONS BY A MANEUVER AT
APOGEE.

A. REFERENCE AOH TBD

B. MCC PROVIDES

1. GETI FOR BURN AT APOGEE
2. DELTA V REQUIRED TO ACHIEVE PERIGEt

GREATER THAN UR EQUAL TO 75 NM
3. BURN DURATION
4. PITCH ATTITUDE

C. MANEUVER IS SCS AUTO

RULES 1-62 THROUGH
1-66 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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RLV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1-6"!

1-BB

1-B9

1-90

1-91

CREW ABORT LIMITS f

MAX 0 REGION

A. (00-50 TO 02-00)
AOA GREATER THAN OR EUUAL TO 100 PCT AND ROLLt
PITCH* OR YAW
ERROR GREATER THAN OR EUUAL TO 5 DEGREES

RATES AND ATTITUDE

A# PITCH AND YAW
1. L/O TO S-IC/S-II STAGING - 4

DEG/SEC
2, S-IC/S-II STAGING TO SECO - 9 DEG/SEC
3t YAW ERROR GREATER THAN 45 DEG«

B. ROLL
1. L/O TO SECC - 20 DEG/SEC

PROCEDURES

ABORT MODE I (ACTION ONLY AFTER BOTH HAVE
REACHED THRESHOLD.)

PROCEDURES

ABORT MODE I
ABORT MODE It MODE Jit MODE 2 11* OR
MODE IV

ABORT MODE It MODE lit MODE I lit OR
MODE IV

EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTO AND LV RATES AT
2-00 MIN)

BOUNDARY OF APPLICATION

DEG/SEC4.Q */- .
20,0 +/- DEG/SEC

A. PATES PITCH
AND YAW
ROLL

8. ANY TWO ENGINES OUT

C» CM TO IU BREAKUP

S-IVB TANK PRESSURE LIMITS (S-II/S-lVB SEP TO CSM/LV SEP)

A. BULKHEAD DELTA P
FUEL GREATER THAN OXID • 26 PSID
OXiD GREATER TMAN FUEL = 36 PSID

B. LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA

ENGINE FAILURES

LOSS OF 3 OR MORE S-1I ENGINES
PRIOR TO S-IVB TO 0R6IT CAPABILITY

PROCEDURES

ABORT MODE I * OR MODE II

MISSION REV DATE SECTION GROUP PAGE
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RCV 1TLM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2 FLIGHT OPERATIONS RULES

2-1

2-2

2-3

' GENERAL

PRELAUNCH

A. LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWtEN 72 DEG. AND JL£2

Bi THE FLIGHT DIRECTOR WILL EVALUATE 'WIND SIMULATIONS ALONG THE MODE 1 (TOWER) ABORT TRACK
PRIOR TO THE START OF CRITICAL COUNTDOWN ACTIVITIES AND WILL ADVISE THE LAUNCH DIRECTOR OF
ANY PREDICTED PERIODS OF LAND LANDING. IF THE FLIGHT DIRECTOR IS UNABLE TO PROVIDE THIS
EVALUATION* A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FUR LAND
IP'S WILL BE APPLIED. THESE CONSTRAINTS (RtF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE
LAUNCHED OR PEMAIN IN A TOWER ABORT MODE IF A TOWER ABORT WOULD RESULT IN A LAND LANDING
WITH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN $<. FEET PER SECOND AT IMPACT, IN ALL
CASES* Th£ LAUNCH DIRECTOR WILL BE PRIME FUR CALLING HOLDS FOR LAND LANDING LAUNCH WIND
VIOLATION'S*

C. T^E LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COMPROMISED. (REFERENCE SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS.) CONTINUOUS VOICE*
TcLEMETRYi AND TRACKING COVERAGE FOR THE SPACECRAFT is REQUIRED FROM LIFTOFF THROUGH
INSERTION PLUS 1 MIN + 30 SEC CONTINUOUS TELEMETRY COVERAGE IS REQUIRED FROM THE SLV FROM
LIFTOFF THROUGH INSERTION PLUS 1 *IN + 30 SEC . COMMAND IS HIGHLY DESIRABLE FOR BOTH
VEHICLES.

LAUNCH

IT IS PREFERABLE TO GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC
LAUNCH ABORT. THEREFORE* THE LAUNCH WILL BE CONTINUED AS LONG AS
SATISFACTORY* NO S/C OR SLV PROBLEMS EXIST WHICH JEOPARDIZE CREW

RATHER THAN PERFORM A
THE CREW CONDITION IS
SAFETY* AND SUFFICIENT

CONSUMABLESt COOLANTt AND ELECTRICAL ENERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRY.

EARLY STAGING

:F REQUIRED* EARLY S-IVB STAGING MAY BE INITIATED BY THE FLIGHT CREW
CAPABILITY JS OBTAINED OR AFTER TOWER JETTISON IF LOX OVER PRESS OCCURS.-

AFTER S-iVD-TO-ORBIT

MISSION REV DATE SECTION GROUP PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

RCV ITCM

MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

EARTH ORBIT

A

e.

ENTRY WILL BE MADE AT THE NEXT BEST PIP WHEN ONE MORE CSM FAILURE WILL RESULT IN
ENTRY OR UNCONTROLLABLE CONDITIONS*

AN ASAH

ADEQUATE CONSUMABLES WILL BE MAINTAINED FOR ENTRY IN THE NEXT PTPt
SETUP A\D ENTRY.

MAKING ALLOWANCES FOR

THE DEORBIT CAPABILITIES REQUIREMENTS FOR EARTH ORBIT ARE

i. TWO METHODS OF DECRBIT ARE REQUIKED.

PRECLUDE DEORBIT BY EITHER METHODIF A SUBSEQUENT SINGLE FAILURE WOULD
REMAINING, THE CSM tflLL DEORBIT.

SPS IS THE PRIME METHOD OF DEORBIT AND SUFFICIENT DELTA V
FUR THIS MANEUVER.

bE RESERVED

S*-RCS (4 OUAD) AND SM-CM/RCS HYBRID WILL BE CONSIDERED A5 INDEPENDENT
DEORBIT METHODS AS LONG AS INDIVIDUAL SM-RCS QUAD AND GNCS JNTERGR1TY Is
MAINTAINED AND SUFFICIENT RCS PROPELLANT IS AVAILABLE.

THE LM PROPULSION SYSTEM (DPS OR RCS) MAY BE USED TO PLACE THE CSM IN AN
OKEIT (HP GREATER THAN OR EQUAL TO BO NM) FROM WHICH A SM-RCS OR SM-CM/RCS

DECRBIT CAN BE CONDUCTED.

6. UTILIZATION OF BACKUP DEORBIT METHODS WILL BE BASED ON THt FOLLOWING
PK1ORITIES

(A) SM-RCS

(B) LM PROP PLUS SM-RCS

(C) SM-CM/RCS HYBRID

(D) LM PROP PLUS SM-CM/RCS HYBRID

2-5 EARLY C5M-/S-IVB SEPARATION (NO LM EXTRACTION). EARTH ORBIT

A. AN S-IVB FAILURE OR SYSTEMS TREND THAT WILL RESULT IN A HAZARDOUS SITUATION FOR TnE FLIGHT
CREW IS CAUSE FOR A.N IMMEDIATE CSM/S-IVB SEPARATION. THE FLIGHT CREw M L L PERFORM A
SEPARATION MANEUVER ASAP. MI^MuM SAFE DISTANCE IS CONSIDERED TO BE 7«CQQ-PT.

R. LOSS OF ATTITUDE CONTROL DURING TB5.

RULE NUMBERS 2-6 THROUGH

2-1C ARE RESERVED

MISSION REV DATE SECT ION GROUP PAGE
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R C V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2 FLIGHT OPERATIONS RULES

2-11

2-12

TRANSLUNAR INJECTION

A. ThE TLl WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA—

2. TMLPE ARE ADEQUATE S-IVB CONSUMABLES TO PROVIDE A ONE SIGMA PROBABILITY OF A
GUIDED CUTOFF, ~

THLRE HAVE BEEN NO FAILURES IN
RESTART,

THE S-IVB THAT WOULD MAKE IT UNSAFE TO

3. THERE HAVE BEEN NO FAILURES IN THE S-IVB THAT WOULD LEAD TO AN EARLY
SHUTDOWN* OR THERE HAVE BEEN NO FAILURES DETECTED IN THE IU THAT WOULD
PRECLUDE A NOMINAL TLl.

<•• THE CSM HAS TCTAL SYSTEMS CAPABILITY WITH REDUNDANCY. KEDUNDANCY VERIFICATION
IS SUBJECT TO THE NUMBER AND TYPE OF KEDJNDANT COMPONENT CHECKS WHICH CAN Bfc
PERFORMED IN EARTH ORBIT.

THE TLl MANEUVER wlLL BE DELAYED UNTIL THE SECOND OPPORTUNITY FOR SUSPECTED FAILURE OF A
CRITICAL SYSTEM (PRIME OR BACKUP) (MANEUVER* LIFE SUPPORT* COOLING* POwER* SEUUENT2AL
COMMUNICATIONS) WHICH REQUIRES TIME FOR EVALUATION.

TRANSPOSITION* DOCKING AND EJECTION

A. IN THE EVENT OF ADVERSE LIGHTING* ATTITUDES* RATES* OR MECHANICAL ANOMALIES* THE FLIGHT
CREW WILL MAKE THE FINAL DECISION TO ATTEMPT DOCKING AND EJECTION.

8. THE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSIA FOR TUNNEL/LM PRESSURIZAT I ON
SEQUENCES WILL BE WAIVED DURING TD6E. FOR TUNNEL OR LM LEAKS WHICH PREVENT NORMAL
PRESSUKI2ATION* THE CM WILL EE DEPRESSuRIZED AS REQUIRED FOR HATCH REMOVAL AND UMBILICAL
HOOKUP.

C. THREE LATCHED LATCHES LOCATED 120 DEGREES APART ARE REUUlRED TO PERFOKM EJECTION.

D. IF NORMAL LM EJECTION IS NOT SUCCESSFUL* NO ATTEMPT WILL MADE TO MAN THE LM AND •'STAGE1'
TO RECOVER THE ASCENT STAGE.

MISSION REV DATE SECTION GROUP PAGE
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RTV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

2-13

2-14

2-15

2*16

TRANSLUNAR COAST

A* ? R O M P ? H E U ^ I V L A P P R O X I M A T £ L Y . 2 0 rPS IS PLANNED *FTER TLI TO PROVIDE A SEPARATION DISTANCE

EU NO MCC WILL BE PERFORMED IF LOI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTS.

C. TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES ARE NOT AVAILABLE FOk A FREE
RETURN + 12 fiRS.

IF^ ^ 1 CAT IONS

S L*PS?iTE« §HE«OU?! C0NSIDERED A* "CEPTABLE BACKUP TO CSM SYSTEMS

LUNAR ORBJT INSERTION

LJI WILL BE INHIBITED^AND A LUNAR FLYBY PERFORMED IF THE CSM DOES NOT SATISFY ANY OF THE

A. FULL CRITICAL SYSTEMS REDUNDANCY.

B. ADEQUATE CONSUMABLES FOR MINIMUM LUNAR OR&IT OPERATIONS AND RETURN TO EARTH • 12 HOURS.

C. S»S PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'S.

D. RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL. TRANSEARTH MCC CONTKOL. PTC. AND MINIMUK
LUNAR ORBIT OPERATIONS*

E. LOSS OF ANY u DOC KING RING LATCHES WILL BE CAUSE FOR CSM ONLY L O U

LUNAR ORBIT

A. LCI DISPERSIONS

1. IF A STABLE ORBIT HAS NOT BEEN ACHIEVED* AN &Ps OK DPS ABOKT wlLL BE
EXECUTED.

2. IF A STABLE ORBIT HAS BEEN ACHIEVED* AN SPS OR OPS TEI WILL BE PERFORMED AT
THE NEXT PtRICYNTHlON OR AN ALTERNATE MISSION WILL BE FLOWN.

8. DESIGNED CAPABILITY MuST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEI AND LIFE SUPPORT•

c. SUFFICIENT CONSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE AND EARTH RETURN PLUS

12 HRS FOR CONTINUATION TO THE NEXT MISSION P^

D. THE C5" N'UST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEI MANEUVERS AND TRANSEARTH

E. THE CSV, N<LST MAINTAIN RCS PKC^ELLANT RESERVE TO ACCOMPLISH TEI CONTROL. TRANSEARTH MCC
CONTROL. PTCi ArvD MINIMAL TRANSEARTH OPERATIONS.

F. IF NORMAL MISSION OPERATIONS ARE INHIBITED. THE DPS WILL BE USED FOR TEI WHEN THERE IS A
CHOICE BETWEEN THE DPS AND SPS.

INTRAVEHICULAR TRANSFER

ONE HARDSuIT IVT FROM THE CSM TO THE LM WILL BE ACCOMPLISHED IF A REASONABLE CHANCE EXISTS
CORRECTIVE ACTION CAN BE TAKEN FOR A LM/TUNNEL PRESSURI2AT 1 ON PROBLEM.

THAT

MISSION REV DATE SECTION GROUP PAGE
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RTV I T E K

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2 PLIGHT OPERATIONS RULES

2-17

2-21

2-22

2-22

2-24

BE
:E

DOCKED LM OPERATION

FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEM, THE STAGE WIl
JETTISONED AND ASC STAGE OPERATIONS WILL CONTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE DI

( **• r T ) .

RULE NUMBERS 2-16 THROUGH
2-20 ARE RESERVED

CSM/LM UNDOCKlNG AND SF.PERATION

A. A MANNED LM WILL NOT BE UNDOCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER CAPABILITY OF

THE LM CAPABILITY

B. VHF VOICE COMMUNICATIONS BETWEEN THE LM AND CSM ARE MANDATORY FOR UNDOCKlNG.

C. EV'T CAPABILITY IS REQUIRED FOR MANNED UNDOCKlNG.

D. CREWMEN KILL BE SUITED WHILE IN THE UNDOCKED CONFIGURATION AND UNTIL CM INTERbRlTY
ESTABLISHED AFTER RENDEZVOUS AND DOCKING.

CS^ LUNAR ORBIT UNDOCKED

A. UNDCCKlNG TO PDI

LOSS OF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE THE MISSION ANL>
PERFORM TEI ASAP. BETWEEN UNLOCKING AND DOI* THE VEHICLES fclLL BE REDOCKED FOR LOSS OF CSM
ACTIVE DOCKING OR LM RESCUE CAPABILITY,

B. PDI TO LANDING

NO CSV FAlLURESt EXCEPT FOR TIME-CRITICAL SPS FAILURES! WILL BE CAUSE FOR ABORT DURING
DOWERED DESCENT.

C> LUNAR STAY \
j

FAILURE TO MAINTAIN REDUNDANT CAPABILITY IN SYSTEMS RtQUlRkD FOR TEI OR LIFE SUPPORT WILL.
BE CAUSE FOR TERMINATION OF LUNAR STAY.

FOR DCI» 'HZ LM MUST HAVE T H E CAPABILITY TO RENDEZVOUS AND DOCK WITHOUT VIOLATING
MISSION RULES OR REDLlNES.

ANY SPECIFIC

FOR PDI* T H E LM MUST HAVE T H £ CAPABILITY TO LAND* COMPLETE ONE
WITHOUT VIOLATING ANY 5pECIFIC MISSION RULES OR REDLJNES*

ASCENT* RENDEZVOUS AND DOCK

MISSION REV DATE SECTION GROUP PAGE
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RLV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2 FLIGHT OPERATIONS RULES

2-25> LM-POwERED DESCENT

2-7t

2-27

2-2E

2-29

IF A SYSTEMS FAILURE OCCURS AND A CHOICE IS AVAILABLE

A. EARLY IN POWERED DESCENT WHEN DPS-TO-OR6IT CAPABILITY IS AVAJLABLEt IT IS
ABORT IN FLIGHT THAN TO CONTINUE DESCENT. REDUNDANT CAPABILITY OF CRITICAL LM
RETIRED TO CONTINUE POWERED DESCENT DURING THIS PERIOD,

TO
IS

DURING THE REKAINDLR CF POwER DESCENT, IT IS PREFERABLE TO LAND AND LAUNCH FROM THE LUNAR
Sw'RFACt 7 "AN .0 ABORT. ONLY THOSE SYSTEMS ^AILuRES OR TRENDS THAT INDICATE IMPENDING L O ^
0^ TML CAPABILITY TO LAND» ASCEND AND A C H I E V E A SAFE ORbIT FROM T H E LUNAR SUHPArF rZ
IMPENDING LOSS UF LIFE SUPPORT CAPABILITY WILL BL CAUSE FOR ABORT DURING T ^ S LS

LV-LUNAR STAY

A* C A P A e T m TO^ASCEND1 AN^ A ^ " ^ " 5 *A]LURES °* T R £ N D £ T* AT INDICATE IMPENDING LOSS OF THE

5. LOSS OF R E D U N D A N T C A P A B I L I T Y JN C R I T I C A L LM S Y S T E M S IS C A U S E FOR A B O R T AT T H E NEXT B E S T
0 P P 0 R i U N I i Y t

EVA

A. NOMINAL EVA

FOR THE NOMINAL <TWO-MAN) EVA. TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY IS REQUIRED, EVA
TO EVA VOICE. EVA TO MSFN VOICE. AND "CRITICAL INSTRUMENTAT I ON • • (SEE RULE 19-<»2> FOR BOTH
ASTRONAUTS ARE REQUIRED,

ALTERNATF EVA

FAILURE CF ONL PLSS* ONE 0P£» EVA TO EVA DUPLEX VOICE.
INSTRUMENTATIUN *ILL BE CAUSE FOR A ONE-MAN ALTERNATE EVA.

EARLY TERMINATION OF EVA (NOMINAL OR ALTERNATE)

OR THE LOSS OF CRITICAL

Tr-E EAR.Y TERvr,ATICN OF T H E EVA WILL BE BASED ON THE ASTRONAUTS' CAPABILITY TO COMMUNICATE
WITM E A C H ^THLRI THE CAPABILITY TO MOM TOR THE E*U CRITICAL INSTRUMENTATION. AND THL

LITY CT v.SFN TO COMMUNICATE WITH TH£ EVA C R E W M E N ,

ALL EVA EXCURSIONS ^ILL BE LIMITED TO THAT VICINITY OF THE
RETURN' TC THE LV ECS WrlLE OPERATING ON THE OPS.

LM WHICH WILL ALLOW A SAFE

ASCENT

IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHICH RESULT IN LOSS OF SOME CAPABILITY
USED FOR ASCENT FOR OR RENDEZVOUS AND WHICH CAN BE CORRECTED IN ONE REV. IT IS BETTER TO DELAY
ASCENT FOR ONI REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON TIME.

RENDEZVOUS

SELECTION OF THE ACTIVE VEHICLE FOR R E N D E 2 V 0 J S AND DOCKING WILL BE DETERMINED BY FLIGHT CONTROL
AND THE FLIGHT CREW 6ASED UPON CONSUMABLES AND SYSTEMS PERFORMANCEt THE TOTAL LM CAPABILITY WILL
Hf DEDICATED TO ACCOMPLISHING ThE RENDEZVOUS*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 FLIGHT
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REV

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2 FLIGHT OPERATIONS RULES

2-30

2-31

TRANSEARTH COAST

A, THE STEEP TARGET LINE WILL BE USED FOR MCC'S UNLESS THE VELOCITY AT ENTRY INTERFACE 15 SS
THAN 3O»OOO FPS AND THE G&N IS GO - THEN THE SHALLOW TAKGET LINE WILL BE USED* ' >

9. MCC'S MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24 MOURS FOR
RECOVERY ACCESS VIOLATIONS? UNACCEPTABLE WTATHERT OR LAND MASSES IN ANY PART OF THE
OPERATIONAL FOOTPRINT.

c. IF THE FLIGHTPATH ANGLE IS OUTSIDE THE ENTRY coRRiDORt AN MCC WILL BE EXECUTED AS SOON AS

PRACTICAL.

D. MCC»S WILL BE ACCOMPLISHED BY THE SPS IF NECESSARY TO MAINTAIN KCS REDLlNES.

ALTERNATE MISSIONS

TO BE DETERMINED.

o

MISSION REV DATE SECTION GROUP PAGE
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-1

* LAUNCH PHASE •

T H E LAUNCH WILL BE AbORTED FOR THE FOLLOWING REASONS

CONDITION

A. SLV

5—1 I GIMEAL ACTUATOR HARDOVER INBOARD PRIOR TO S"IVB TO ORBIT CAPABILITY

VIOLATION OF AUTO/MANUAL EOS LIMITS

S-II ENGINE FAILURES (TIME DEPENDENT)

FAILURE OF SECOND PLANE SEPARATION

S-IVB LOSS OF HYDRAULIC FLUID (PRIOR TO S-IVB IGNITION)

S-IVB LOSS OF THRUST (TI ME DEPENDENT)

S-IvB LCX TANK. PRESS GREATER THAN 50 PS I BEFORE TwR JETTt AFTER TWR JETT PERFORM
EARLY STAGING

B. CSM

1. ENVIRONMENTAL

LOSS OF CABIN AND SUIT PRESSURE

LOSS OF CAblN PRESSURE AND SUIT CIRCULATION

HRE/SWOKE IN CM

LCSS OF CABIN PRESSURE AND 02 MANIFOLD LEAK.

2. ELECTRICAL

LOSS OF 3 FUEL CELLS AND 1 BATTERY

UNCONTROLLABLE SHOTTED MAIN BUS

LOSS OF BCT~ AC EUSES DURING MODE 1 OR MODE II

3. PROPULSION

SUSTAINED LEAK OR LCSS OF ME PRESSURE ( S C U R C E OR MANIFOLD) IN BOTh CM-RCS RINGS CMODfc
I ONLY)

C. VIOLATION OF TRAJECTORY LIMIT LINES

C. TEAM DISCRETION » 1 LL 5£ USED FOR

It SUIT/CABIN CONTAMINATION

2# MEDICAL PROBLEMS

T H 5 S-1VE EARLY STAGING WILL BE USED AFTER »»S-IVB TO-CRBIT 1 1 CAPABILITY FOR THE FOLLOWING

CCNDITION

S-II GIMg.AL ACTUATOR INBOARD HARDOvER

S-II ENGINE FAILURE <T1 ME DEPENDENT)

SWITCHOVER TO C S M GUIDANCE y.ILL BE PERFORMED F O R —

Iu PLAT FAIL

<ULE NUMBERS 3-A THROUGH
J-10 A-E RESERVED.

J

APOLLO 11

REV :ATE SECTION

'"M5SJCN RULE

SUMMARY

GROUP

LAUNCH PHASE

PAGE

3-1



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-1:

3-12

3-13

1 EARTH ORBIT •

CSM SEPARATION FROM THE S-IV'B (WITHOUT LM EXTRACTION) WILL BE PERFORMED EARLY FOR T H E FOLLQwINb
SLV CONDITIONS (CONSIDERATION WILL BE GIVEN TO EXTRACTING T H E LM LATER IF THE CONDITION CAN BE

CONDITION

TI*E 9ASE 5 FAILS TO INITIATE AT CUTOFF

•S-IVB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER INSERTION AND PRIOR Ju
SAFING

*S-IVB LOX TANK PRESS IS GREATER ThAN 50 PSI

LOSS OF ATTITUDE CONTROL DURING TB5

•S-IVB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

•START BOTTLE GREATER ThAN 1600 PS1A

•PERFORM SPS MANEUVER TO A SAFE DISTANCE

CSV SEPARATION FROM THE S-IVB (WITH LM EXTRACTION) WILL BE PERFORMED FOR

CONDITION

A. S-IV5 NO-GC FOR TLl

5. CSM NO-GC FCP TLl BUT GO FOR E A R T H ORBIT MISSION

TLl WILL 5E INHIBITED FOR

CONDITION

SLV

INSUFFICIENT PROPELLANT REMAINS FOR A GUIDED TLl CUTOFF.

S-IVg ENGINE MAI.N LOX VALVE FAILS TO CLOSE AT CUTOFF

LCSS OF ATTITUDE CONTROL

CONTINUOUS VENT SYSTEM REGULATOR FAILS.

LCSS 0^ ENGINE CONTROL 60TTLE PRESSURE

CONFIRMED ACTUATOR H A R D O V E R

LOSS OF ENGINE HYDRAULIC FLUID

COLD M E SPHERE PRESS LOW

LH2 ULLAGE PRESS LCW

LCX ULLAGE PRESS LOW

SATURN INERTIAL GUIDANCE SYSTEM IS NO-GC

MISALIGNMENT. RATE BETWEEN T H E IU AND I V.u IS OuTSlDE LIMITS

UNACCEPTABLE DIFFERENCES EETWEEf\ CMC AND IU P^ATFOR* VELOCITY COMPONENTS OK TOTAL VELOCITY AT
T ̂  C f p T * 3 \

UNACCEPTABLE DIFFERENCE EETwLEN *SFK AND IU ORBITAL DECISION PARAMETERS

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 W16/69 MISSION RULE
SUMMARY

EARTH ORBI1
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R £ V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-14 TLI WILL BE TERMINATED FOR

A. PITCH OR YAW BODY RATES GREATER THAN 10 DEG./SEC

9. ROLL BODY RATE GREATER THAN 20 DEG/SEC

C. PITCH Ok YAW ATTITUDE DEVIATIONS FRO" NOMINAL PROFILES EXCEED kb DEG,

RULES 3-15 THROUGH 3-20
ARE RESERVED,

•RTV" SECTJON GROUP •PTGT

11 Mission
SUMMARY 3 - 3



R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

• TD&E '

3-21 TD6E WILL NOT BE PERFORMED FOR

A. PILOTS EVALUATION OF RATES AND ATTITUDES, AND SLA CONFIGUKATI ON NOT ACCEPTABLE.

B. THE SLV IS NO-GC FOR

1. VIOLATION OF S-IVB BULKHEAD DELTA P LIMITS

2. LCX TANK OVERPRESSURE GREATER THAN _50 ?SI

3. TB7 FAILS TO INITIATE

RULE NUMBERS 3-22 THROUGH
3-29 AkE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1] A / 2 6 / 6 9 MISSION RULE
SUMMARY



REV ITEM

N A S A - - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-30

1 TRANSLUNAR COAST •

DURING THE LOI BURN* THE FLIGHT CREW WILL TARE THE FOLLOWING A C T I O N —

A. TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS (PERFORM THE 15 "INUTE ABORT IF TME BURN IS
TERMINATED IN THE MODE I OR MODE II REGION)

It LOSS OF ONE GN2 BOTTLE (LESS THAN 400 P S D AND DECAY IN OTHER

2. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 140 PSI

• 3. FUEL - OXIDIZER DELTA P GREATER THAN 20 PSI

• 4. CHAMBER PRESSURE LESS THAN 80 PS I OR DECAY OF 10 PSI DURING BURN

5. FLANGE TEMPERATURE LIGHT

6* ANY BALL VALVE FAILS TO OPEN AFTER ITS RESPECTIVE BANK IS COMMANDED ON OR
FAILS CLOSED (TERMINATE LOI ONLY IN MODE I REGION)

• REFERENCE W A L F , PROCEDURE SPS-1.

8. PERFORM MTVC TAKEOVER AND COMPLETE THE BURN FOR THE FOLLOWING CONTROL PROBLEMS

!• G&N NO-GC

2. ATTITUDE EXCURSION GREATER THAN 10 DEG EXCLUDING START TRANSIENTS

3. RATES GREATER THAN 10 DEG./SEC

C. RESTART THE BURN AND COMPLETE UNDER SCS CONTROL FOR AN SPS SHUTDOWN.

RULES NUMBER 3-31 THROUGH
3-36 ARE RESERVED*

MISSION REV SECTION GROUP PAGE

APOLLO 11 4/16/69 MISSION RULE
SUMMARY
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REV ITEM,

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

3-37

3-38

1 LUNAR ORBIT •

DEPENDING ON THE ANALYSIS OF A NON-NOMINAL LOI BuRNt THE FOLLOWING COURSES OF ACTION ARE
AVAILABLE

A* UNLESS A STABLE ORBIT HAS BEEN ACHIEVED* DIRECT tSPS OR DPS) ABORTS OR DPS TWO IM^uLSt
CIRCUMLUNAR ABORTS WILL BE EXECUTED.

B. IF STABLE ORBIT HAS BEEN ACHIEVED, TEI (DPS OR SPS) WIL BE EXECUTED AT NEXT OPPORTUNITY OH
AN ALTERNATE MISSION WILL BE INITIATED.

PRIOR TO UNDOCICING THE FOLLOWING TRAJECTORY CONDITIONS MUST BE SATISFIED

A. THE MISS DISTANCE OVER THE LLS IS LESS THAN Q»5 D£G. UuT OF PLANE AND + /-2 DEG. l<\ AZIMUTH

NOTE

ADDITIONAL MANEUVERS WILL BE SCHEDULED*
AS NEEDED* BETWEEN LCI2 AND UNDOCKJNG
TO CORRECT DISPERSIONS,

ONE SET OF 5 SATISFACTORY LANDMARK SITHTINGS ON THE LANDING SITE HAS BEEN OBTAINED,

NOTE
UNDOCK.ING WILL BE SLIPPED NO MORE THAN
ONE REV IF THE SIGHTINGS AkE NOT
SATISFACTORY.

RULE NUMBERS 3-39 T H K O U G H
3-44 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 MISSION RULE
SUMMARY
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RCV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

3-^6

3-<* 7

' DOI PHASE •

DC I IGNITION

THE FLIGHT CREW WILL NOT ATTEMPT TO BACKUP THE DOI ULLAGE MANEUVER OR ThE DPS IGNITION SHOULD
EITHER FAIL TO OCCUR AUTOMATICALLY,

DOI TERMINATION

THE FLIGHT CREW WILL TERMINATE DOI FOR THE FOLLOWING

A. ATTITUDE DEVIATIONS GREATER THAN 10 DEG.

B* RATES GREATER THAN 1C DEG./SEC.

C. DPS TANK PRESSURE LESS THAN 120 PSI

D. OVERBURN OF 2_ SECONDS AND 2_ FPS

E. NO MANUAL THROTTLE CAPABILITY

F. PGNS FAIL

DOI TO PDI

A. DOI RESIDUALS WILL BE NULLED ALONG THE X BODY AXIS

9. THE FLIGHT CREW WILL PERFORM THE DIRECT RETURN TO THE CSM FOR THE FOLLOWING REASONS

NOTE 1 CAPABILITV REMAINS TILL APPROXIMATELY DOI «10 MINUTES

NOTE 2 RR IS MANDATORY FOR THIS MANEUVER

1. LM CONDITIONS

(A3 ECS

(1) LOSS OF BOTH COOLANT LOOPS

(2) F I R E , S V Q K E * OR FREE GLYCCL IN CABIN OR SUiT

(B) G&C

{i) PGNS FAIL OR AGS FAIL

(2) PZ^S* AGS POST-DOI REDIG'JALS DIFFER BY GREATER THAN J_ FPS

(3) AT DOI CUTOFF, PRIOR TO TRIMMING* PGNS KESIDUALS ARE GREATER THAN I FPS IN
ANY A X I S

(C) CREW TERMINATES THE DOI MANEUVER

PULE 3-^6 IS RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 MISSION RULE
SUMMARY
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RCV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-A9

3-50

3-51

• POWERED DESCENT PHASE '

PDI IGNITION

THE FLIGHT CREW WILL NOT ATTEMPT TO BACK UP THE PDI ULLAGE MANEUVER. IF THE ULLAGE MANEUVER
OCCUR AUTOMATICALLYi THE FLIGHT CREW WlLL ATTEMPT TO MANUALLY IGNITE THE DPS ENGINE IF IT DOEb
NOT IGNITE AUTOMATICALLY. THE MANUAL IGNITION MUST OCCUR BY LGC COMPUTED TIG • 7.5 SEC.

PDI TO LO GATE

POWERED DESCENT WILL BE ABORTED FOR THE FOLLOWING

A. LR DATA NOT INCORPORATED BY H LESS THAN OR EQUAL TO 13*000 FT.

B. LP FAILURE AFTER INCORPORATION AND PRIOR TO CONVERGENCE.

C. VIOLATION OF THE APS ABORT BOUNDARY.

C. FAILURE TO ENTER P6* WHEN TG EQUALS 60 SEC.

D« PGNS NAVIGATION tRRORS WHICH RESULT IN AGS-PGNS VELOCITY DIFFERENCES THAT VIOLATE THE
FAILURE LIMITS.

E. PGNS NAVIGATION ERRORS WHICH RESULT IN MSFN-PG.N5 VELOCITY DIFFERENCES THAT VIOLATE THE PGNS
FAILURE LIMITS.

NOTE

ITEMS E AND F ARE VALID ONLY PRIOR
TO LR INCORPORATION. FOR ITEM E»
SWITCHOVER TO AGS WILL BE PERFORMED.

LO GATE TO TD

THERE ARE NO TRAJECTORY OR GUIDANCE CONSIDERATIONS WHICH AK£ CAUSE FUR ABORT AFTEK CREW TAKEOvEK
OF POWERED DESCENT

RULE NUMBERS 3-52 THROUGH
3-60 ARE RESERVED.

MISSION

APOLLO 11

REV DATE

A/16/69

SECTION

MISSION RULE
SUMMARY
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-61

>

1 A5CENT •

ASCFNT

A. GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR

1. ONBOARD REC0GM2ED PGNS FAILURES (SEE RULES (HARDWARE J AND (SOFTWARE)).

?. PGNS NAVIGATION ERRORS* DURING ASCENT OR FOLLOWING DESCENT ABORT* THAT RESULT
IN ANY OF THE FOLLOWING CONDITIONS

(A) AGS PREDICTED HP AT INSERTION LESS THAN 37QQQ FT

IB) AGS PREDICTED HA AT INSERTION GREATER THAN TSD NM

(C) AGS PREDICTED WEDGE ANGLE AT INSERTION GREATER THAN 1.7 DEG.

B. THE GROUND WILL NOT REQUEST SWITCHOVER AFTER TGO LESS THAN £0. SECONDS.

RULE 3-62 THROUGH
3-69 ARE RESERVED.

J

MISSION

APOLLO 12
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SECTION

MISSION RULE
SUMMARY
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R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

7. SPS

(A) LOSS OF BOTH GN2 BOTTLES (LESS THAN 400 PS I J

(?) FUEL OR OXIDI2ER FEEDLINE TEMP LESS THAN 27 DLG» F.

(C) FLANGh TEMP GRtATER THAN 480 DEG. F. ON P K E V I O J S buRN

(D) CHAMBER PRESSURE LESS THAN 70 PSI ON PREVIOUS BURN

(E) FUEL/OXIDI2ER DELTA P GREATER THAN 20 PSI

(F) LOSS OF ULLAGE CAPABILITY FOR FIRST BURN SUBSEQUENT TO DOCKET DPS bURNt OR AFTE*
STORAGE TANKS EMPTY

(G) FIRST BURN SUBSEQUENT TO DOCKED DPS WAS LESS THAN 40 SEC» CONTINUOUS

(M> PRESSURE IN EITHER FuEL OR OXIDIZES TANK LESS THAN 14C PSI

(I) DELTA V REGAINING LESS THAN MANEUVER PLUS DEORBIT REQUIREMENT

THE NON-CRITICAL DOCKED SPS BURNS WILL BE NO-GC IF T H E FOLLOWING INTERFACE CONDITION
EXISTS

1* DOCKING SYSTEM

(AJ LESS THAN (TED) GOOD DCCKING RING LATCHES

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

MISSION RULE
SUMMARY

GROUP
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REV i T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

3-70 A NON-CRI TICAL 5PS MANEUVER WILL BE INHIBITED FOR——

A. THE C5M WILL BE NO-GO IF ANY OF THE FOLLOWING CONDITIONS EXIST

1. ECS

(A) LOSS OF CABIN INTEGRITY

(B) LOSS OF SUIT CIRCUIT

(C) LOSS OF 02 MANIFOLD

(DJ LOSS OF SURGE TANK AND REPRESS PACK

(E) LOSS OF CYCLIC ACCUMULATOR OPERATION

(F) LOSS OF SUIT INTEGRITY (FOR DOCKED SPS BURNS)

(G) LOSS OF ALL COOLING

(h) CONFIRMED LEAK OF GLYCOL IN EITHER COMMAND MODULE OR SUIT CIRCUIT

2. CRyO

(A) INSUFFICIENT 02 AND H2 TO SUPPLY FuEL CELL AND £CS DEMANDS TO ThE NEXT GO/NO-GC
PT* PLUS .

3. EPS

(Aj LOSS OF TWO FUEL CELLS

IB) LOSS OF TWO ENTRY BATTERIES

(Cl LOSS OF ONE MAIN BUS* ON BATTERY BUS* CNE AC BUS* OR THE BATTERY kELAY buS

ID) LOSS OF TWO INVERTERS

<•. CCMV/JNSTRUM£NTAT JO.N

(A) LOSS OF INSTRUMENTATION I TV OR CN60ARD•) SUCH ThAT IT IS NOT POSSIBLE TO VERIFY
GO/NO-GO CRITERIA E I T H E R I\ S/C OR ON

<EJ L O S S O F T W O - W A Y V O I C E C O M M U N I C A T I O N ICS

5. SEQUENTIAL

(A) LOSS OF SEQUENTIAL LOGIC BUS A OR S

IB 5 LOSS OF PYRO BUS A OR B

6. G&C

(A) LOSS OF TwO TVC SERVO LOOPS

(fi) LOSS OF THREE TVC CONTROL MODES (G&N» SCS AOTOI AND MTVC - RATE C^D IF UNDOCKED)

(C) LOSS CF THREE TVC CONTROL MODES tG&.\» SCS AuTCf AND MTvC - ACCEL C^D IF J C C K E D )

MISSION

APOLLO 11

REV DATE

W16/69

SECTION

MISSION RULE
SUMMARY
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 3 MISSION RULE SUMMARY

3-71

3-72

3-73

A CRITICAL SPS MANEUVER WILL BE INHIBITED FOR THE FOLLOWING CSM PROBLEMS

A, G6C

1« LOSS OF TWO TVC SERVO LOOPS

2. LOSS OF THREE TVC CONTROL MODES (G6N» SCS AUTO* AND MTVC - RATE CMD)

B. SPS

1. PRESSURE IN EITHER FUEL OR OXIDIZER TANK LESS THAN 115 PSI

2. LOSS OF BOTH GN2 BOTTLES (LESS THAN 400 PSI)

3. FUEL OR OXIDIZER FEEDLINE TEMP LESS THAN 27 DEGt F.

4. FLANGE TEMP GREATER THAN 480 DEG. F. ON PREVIOUS BURN

5. CHAMBER PRESSURE LESS THAN 70 PSI ON PREVIOUS BURN

6. FUEL/OXIDIZE* DELTA P GREATER THAN 20 PSI

7. FIRST BURN SUBSEQUENT TO DOCKED DPS WAS LESS THAN 40 SEC* CONTINUOUS

A DPS MANEUVER WILL BE INHIBITED FOR THE FOLLOWING LM PROBLE.VS

A. G&C

TBD

B. DPS

THROTTLE STUCK. ABOvE 60 PER. (DPS NC START CONDITION)

PROPELLANT TEMP NOT wlTnlN 40 TO 75 DEG* F» LIMITS

DELTA PRESS BETWEEN FUEL AND CXIDIZER GREATER THAN 5 PSI

FUEL INLET PRESS LESS THAN 120 PSI

LOSS OF SUPERCRITICAL HE AND DELTA V REQUIRED GREATER THAN 310 FPS

PROPELLANT LEAKS

C. DOCKING SYSTEM

FOR DOCKED BURNS LESS THAN (TBD) GOOD DOCKING RING LATCHES

AN APS MANEUVER* OTHER THAN ASCENT* WILL BE INHIBITED FOR THE FOLLOWING LM PROBLEMS-

A, G&C

TBD

APS

DELTA f^RESS BETWEEN FUEL AND OXIDIZER TBD

DELTA TEMP BETWEEN FuEL AND OXIDIZER GREATER ThAN 10 PEG. F

PRC-ELLANT TEMP NOT wITHlNG 40 TO 65 DEG. F. LIMITS

INLET PRESS LESS THAN 115 PSI

PRO^ELLANT LEAKS

MISSION

/•POLLO II

REV DATE

4/16/69

SECTION

MISSION RULE
SUMMARY

GROUP

ALL PHASES

PAGE

3-12



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3-?4 LM RCS MANEUVERS WILL 3E INHIBITED FOR THE FOLLOWING LM PRQBLEMS-

A* G&C

TBD

B» RCS

PROPELLANT TEMP NOT WITHIN 40 TO 2.00 DEG» F. LIMITS

DELTA PRESS BETWEEN FUEL AND OXIDlZER GREATER THAN 80 PSID

MANIFOLD PRESSURE LESS THAN 100 PSI

PROPELLANT LEAKS

QUAD TEMPS LESS THAN 119 0EG. F.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 MISSION -RULE
SUMMARY

ALL PHASES
3-13



LM TELCOM GO/NO-GO CRITERIA

POWERED DESCENT

STAY 2-MAN
W/O EVA EVA

DI+5TO LO GATE CSI/CDH TPI/TPF

ELECTRICAL/PYRO

1 . CDR AND IMP BUS

2. DC FEEDER(S)

4 2 I 2 OF 4
OR

1 2 I 2 OF 2
3. BATTERY(S)

6. PYRO SYSTEM(S) TTT

1 . SUIT I OOP/CABIN PRESS INTEGRITY

?. SUIT FAN.'S) Z£Z

3. 07 DEMAND REGULATORS(S)

? SEPARATOR* S>
4 . AND

LCG COOLANT LOOP

BOTH H2O SEPARATORS
OR BOTH H20 SEPS OR

10F 2 H20 SEPS + LCG
1 OF 2H2O SEPS

OR LCG1 OF 2 H?0 SEPARATORS >LCG

6. COOLANT LOOPS(S)

LM.CSM.EVA COMM/INST

1. TWO-WAY S-RAND VOICE COMM

TWO-WAY VUF VOICE COMM BET-
WtEN LM/CSM; LM/EVA; AND
EVA/EVA

SIMPLEX OR DUPLEX

CRITICAL INSTRUMENTATION

HBR OR LBR

HBR OR LBR5. CSM OPERATIONAL TELEMETRY

NOTES: (T)

(2)

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLE REQUIREMENTS

DURING POWERED DESCENT A SHORT ON EITHER AN ASCENT OR DESCENT FEEDER
WILL BE CONSIDERED LOSS OF A BUS AND THUS REQUIRE AN ABORT. AN OPEN
WILL PROBABLY NOT BE DETECTED AND REGARDLESS NO ACTION WILL BE TAKEN
FOR TWO - MAN EVA, MSFN COMM WITH EVA REQUIRED.
FOR LM/EVA COMM DUPLEX OR SIMPLEX IS ACCEPTABLE

FOR ONE-MAN EVA, MSFN COMM WITH EITHER EVA OR
THE CREWMAN IN THE LM IS REQUIRED
ASSUMES CREWMAN IN LM OPERATING ON LM ECS

LEGEND: *«-** RETAIN DESCENT STAGE ALAP
M M NO REQUIREMENT



LM CONTROL GO/NO-GO CRITERIA

LEGEND: 1NO REQUIREMENT

O



c

CSMEECOM GO/NO-GO CRITERIA

GO/NO-GO
ITEM

EARTH
ORBIT

CO NT
BOOST

CONT
E.O.

TLC

TLI TIH.E
CONT
TLC

LUNAR ORBIT

LOI
CONT
L . O .

UNDOCKING

EVENT
NOMINAL
MISSION

DO I

EVENT
NOMINAL
MISSION

POWERED DESCENT

PDI TO P D I - 5 T O
P D I - 5 LO GATE

LO GATE
TO T /D

LUNAR STAY

STAY
W/O EVA

2-MAN
EVA

1-MAN
EVA

ECS

CABIN INTEGRITY

NO FIRE OR SMOKE IN CABIN

NO O ? MANIFOLD LEAKS

MAIN 0? REGULATORS

ECS COOLANT LOOPS

ECS RADIATORS

ECS GLYCOL EVAPS

SUIT INTEGRITY

NO GLYCOL LEAK

NO EXCESSIVE CABIN HUMIDITY I

POTABLE H2O TANK

WASTE HoO TANK

SUIT COMPRESSORS

SUIT CIRCUIT

OVERBOARD DUMPS

CRYO

Op TANKS

H? TANKS

FUEL CELLS

ENTRY BATTERIES

MAIN BUSES

BATTERY BUSES

AC BUSES

BATT RELAY BUS

INVERTERS

AC * A( 1 AND 2)

INSTRUMENTATION

SCE

CRITICAL INSTR

SEQ

SMJC NOT ACTIVATED

SEQUENTIAL SYSTEMS

DOCKING

DOCKING LATCHES

ABIN INTEGRITY-

OTABLE H?O TANK

WASTE H?O TANK

1 . BASED ON H2O AVAILABLE FOR EVAPORATIVE COOLING WILL CONSIDER
CONTINUING IF SECONDARY LOOP STILL AVAILABLE

2. BASED ON WASTE H2O AVAILABLE FOR EVAPORATIVE COOLING WILL
CONSIDER CONTINUING

5. MUST BE IN SAME COOLANT LOOP

6. BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING

7. 3 LATCHED LATCHES MUST BE 1 20" APART; IF DOCKED
SPS BURNS ARE REQUIRED 9 ARE NECESSARY

9 . MODE I AND n ONLY; 0 THEREAFTER

10. MUST HAVE CABIN INTEGRITY OR VIABLE SUIT LOOP. ITEMS MARKED
BY • ART RFQinnrn TO M A I N T A I N VIAHI r <;MIT I nnr>

LEGEND: NO REQUIREMENT



CSM GNC GO/NO-NO CRITERIA

FOR LEAKS AFTER
PDI +10 , WILL ASCEND
FIRST RLV OPPORTUNITY

0 REQUIRES 3 AXIS ATTITUDE CONTROL
AND TRANSLATION IN THREE AXES
(ONE LATERAL AXIS MAY BE DEGRADED)

LEGEND: I NO REQUIREMENTS
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RTV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION <• GROUND INSTRUMENTATION RETIREMENTS

ITEM

GENERAL

A

B.

THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS W M I C H MUST BE MET
BEFORE A " G O 1 1 IS GIVEN FOR LAUNCH.

WHEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, THE
HARDWARE AND/OR SOFTWARE INTERFACE REQUIRED TO PROVIDE THE MANDATORY FUNCTIONS OF THAT
HARDWARE ITEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSO.

WHERE REDUNDANCY EXISTS FOR MANDATORY ITEMS* A
DESIRABLE.

NOTE

BACKUP CAPABILITY Is CONSIDERED HIGHLY

THE VARIOUS EQUIPMENT LISTINGS IN THIS
SECTION ARE TO BE UTILIZED AS A GUIDE
ONLY, IT IS MANDATORY, PRIOR TO COMMUTING
THE MISSION TO LAUNCH* TO BE ABLE TO

A. RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATA.

5. MAINTAIN VOICE COMMUNICATIONS WITH
THE CREW.

MI SSI ON

APOLLO 11

REV DATE

A/16/65

SECTION

GROUND INSTR.
REQUIREMENTS

GROUP

GENERAL

PAGE

4-1
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REUUlRfcMENTS

R 'RULE • ONDITION/MALFUNCTION1 PHASE RULING CUES/NOTES/COMMENTS

4-3

TELEMETRY

A. CONSOLE DISPLAY ID/TV*
EVENTS* ANALOGS)

B« PCM GROUND STATIONS

C» RECORDING AND PLAYBACK.

ALDS

D, FM - GROUND STATION

COMMAND

A. MOCR TOGGLE SWITCHES
(BOTH A AND 6)

1. BSE AEORT REQUEST

2. FIDO ABORT REQUEST

3. FD ABORT REQUEST

B. COMMAND PANELS

EECCW» G'JIDO* BSE.
TELCOM, CONTROL* CCATS

KXZR CONSCLE/SITE
SELECT CAPABILITY

1. RTC CONSOLE
ICCATS)

2. CCATS CMD CONSOLE
WED

FQ/»GO SWITCHING
CAPABILITY

i. FLIGHT DIRECTOR

2» CCATS CMD MED

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH

MANDATORY

1 OF 4 MANDATORY*
1 HIGHLY
DESIRABLE

BOTH DESIRABLE

1 OF 2 MANDATORY

A» FOR DISPLAY OF MANDATORY S/V
PARAMETERS.

B« FOR DISPLAY OF MANDATORY S/V
EVENTS AND ANALOGS.

D« TO PROVIDE MANDATORY DISPLAY
DATA FOR THE MCC SURGEON,

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE

A, FOR LAUNCH PHASE ABORT REUUEST

M I S S I O N REV DATE SECTION GROUP PAGt

APOLLC 11 W16/69 GROUND ISSTR
REQUIREMENTS 4-2



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

RULE :ONDITION/MALFUNCTION* PHASE RULING CUES/NOTES/COMMENTS

4-5

TRAJECTORY

A. TRAJECTORY DATA
PROCESSING

1. AVAILABILITY OF
ONE INDIPENDENT
TRACKING SOURCE
(IPR» USB) FROM
LIFTOFF TO T + 10
"INUTES.

2. IU AND CMC TM
VECTORS FROM
LIFTOFF TO INSERTION
PLUS 60 SECONDS.

B. RTCC - DATA SELECT
CAPABILITY

COMMUNICATIONS

M.OCR

FD LOOP \
AFD CONF LOOP S
MOCR SYS 1 & 2
KCCR DYN
A/G 1 LOOP
A/G 2 LOOP

e. MCC/LAUNCM COMPLEX—

121 CLTC
111 CVTS
212 MSTC

C. MCC/RSO

FD LINE TO RSC (
RSC PRIVATE LINt /
CAPE 111 RSO LC^P 1

MISCELLANEOUS

BSE T" VONITCR LOOP I
C IF/USB LOOP (

^CC/REWOTED SITES

ONE A/G PATH VIA GSFC

PRELAUNCH

PRELAUNCH

PRELAjNCH

PRELAUNCH

PRELAUNCH

PKELAJNCM

PRELAUNCH

PRELAJNCH

PRtLAUNCH

1 MANDATORY

BOTH MANDATORY

MANDATORY

1 OF 2 MANDATORY

ALL HIGHLY
DESIRABLE

1 OF 3 MANDATORY

1 OF 3 MANDATORY

DESIRABLE

MANDATORY

A. THE TRAJECTORY DATA SOuRCEi
ARE UTILIZED AS FOLLOWS

1* (A) INDEPENDENT VERIFICATION
OF L/V NAVIGATION.

(B) PROTECTION AGAINST VIOLATION
OF LAUNCH ENVELOPE.

A.2. REQUIRED FOR ORBIT GO/NO-GU

B. TO SELECT BEST AVAlLAbLE DATA
SOURCE.

FOR MISSION CONTROL

FOR TERMINAL COUNT COCKDINAT I ON
OF MCC-PAD ACTIVITIES

FOR TRAJECTORY VERIFICATION AND
BOOSTER SAFING

USED FOR MONITORING SPACE
VEHICLES SUBSYSTEM CHECKOUT

USED FOR COMMUNICATION * ITH CR£K

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 W16/69 GROUND INSTR
REQUIREMENTS

"CC
4-3



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R RULE •ZONOITION/MALFUNCTION1 PHASE RULING 1 CUES/NOTES/COMMENTS

4-7

COMPUTER

A» MOC (IBM 360/75)

B. DSC (IBM 360/75)

C. CCATS (UNIVAC 494)-
ONLINE

D. CCATS (UNIVAC 494)
STANDBY

E. RTACF - 2

TIMING

MITE (2)

MCC POWER

A, 6US Al

5. BUS A2

C. BUS El

0. BUS B2

PRELAUNCH

PRELA'JNCH

PRELAUNCH

PRELAJNCM

PRELAUNCH

PRELAUNCH

PRELAJNCM

PRELAUNCH

PRELAUNCH

MANDATORY

HIGHLY DESIRABLE

1 MANDATORY AND 1
HIGHLY DESIRABLE

1 HIGHLY
DESIRABLE

1 MANDATORY

MANDATORY

MANDATORY

MANDATORY

MANDATORY

TO PROCESS MANDATORY S
PARAMETERS AND TRAJECTORY DATA

AN SSC (IBM 360/75) IS A
AS BACKUP TO THE MOC OR DSC*

TO THROUGH PROCESS MANDATORY S/V
PARAMETERS TO MOC

PRELAUNCH IP PREDICTIONS FOR MOOt
1 ABORTS.

MCC TIMING STANDARD TO SUPPORT
MANDATORY RTCC/CCATS COMPUTERS

UNINTERRUPTABLE POWER FOR D/TV
CONVERTERS

UNINTERRUPTABLE POWER FOR D/Tv
DATA DISTRIBUTOR

20 SECONDS INTERRUPTAbLE PC*ER
FOR MOCR AND SSR CONSOLES

20 SECONDS INTERRUPTABLE POfcER
FOR VSM

MISSION REV DATE SECTION GROUP PAGE

APCLLO 11 4/16/69 GROUND INSTR
REQUIREMENTS

MCC



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

RULE CONDITION/MALFUNCTION' PHASE RULING 1 CUES/NOTES/COMMENTS

DISPLAY

A. MOCR D/TV CHANNELS •PRELAUNCH

POSITION

RETRO
FIDO
GUIDO
EECOM
GNC
fcTCC
BOOSTER

NO. OF
CHANNELS

I
i
i
l
l
l

B. TRAJECTORY DISPLAY •

1. FDO LAUNCH DIGITALS 'PRELAuNCH

2. GAV>*A VS V 1 PRELAUNCH

3. RFO LAUNCH DIGITALS

4. GAMMA( El ) VS V I El )

5. PHI VS LAMBDA

1PRELAUNCH
i

t

• P R E L A U N C H

' P R E L A U N C H

fc. T (FF ) VS RI IP)

7. H VS 0

'PRELAUNCH

• P R E L A U N C H

8. GAMMA(I) VS V(I) 'PRELAJNCH
(C'-'C DYNAMIC '
STATUS) •

9. wEDGE ANGLE MONITOR 'PRELAUNCH

10. CUlDC ANALOG CHART
RECORDERS ONE AND

10 OF 36
MANDATORY

' MANDATORY ON
1 D/TV
i

• MANDATORY ON
« 1 OF 4
i

1 (A) 10 X 20
• scRibtR PLOTTER
1 (B) D/TV
• (C) RTCC
1 PLCTBCARD
1 (D) SSR
1 PLCTBOARD

1 MANDATORY ON
1 D/TV
i

• MANDATORY ON
1 1 OF 2

1 (A) D/TV
1 (6) SSR
• PLCTBCARD
i

• HIGHLY DESIRABLE
• CN 1 OF 2

• (A) RTCC
• PLCTBCARD
1 <5 ) SSR
• PLOTEOARD

1 HIGHLY DESIRABLE
1 C,\ 1 CF 2

• (A) D/TV
• IB) SRR
1 PLCT8CARD

• HIGHLY DESIRABLE
' ON 10 X 20
« SCRIBER PLOTTER

» HIGHLY DESIRABLE
' CN 1C X 1C
• SCRIBER PLOTTER

HIGHLY DESIRABLE
CN D/TV

HIGHLY DLSIRABLE
CN D''TV

FOR CONTINGENCY ORBIT INSERTION
MANEUVER DATA AND TFF LIMITS.

FROM
SOURCE.

SELECTED TRACKING DATA

MONITOR FOR MODES III AND Ifa
MANEUVER DATA.

MONITOR FOR 6-LIMIT VIOLATION.

MONITOR FOR CROSS-RA.NGE LIMITS

MONITOR FOR ABORT MODES lit IIIi
AND IB.

MONITOR FOR L/V AND S/C
NAVIGATION PERFORMANCE (GUIDANCE
SYSTEM ANALYSIS - COMPARES CMC WITH
TRACKING)•

MONITOR FOR L/V
NAVIGATION PERFORMANCE

AND s/c

missies REV DATE SECTION GROUP PAGE

APCLLC 11 4/16/69 GROUND INSTR
REQUIREMENTS

MCC



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

RULE CONDITION/MALFUNCTION1 PHASE RULING 1 CUES/NOTES/COMMENTS

11. INSERTION/INJECTION
DIGITALS

C. ADEG CHANNELS 90-93

D* VSV

E. AUX VSM

F. E I D O P M O R S (3)

PRELAUNCH

PRELAUNCh

PRELAUNCH

PRELAUNCH

PRELAUNCH

MANDATORY ON
D/TV

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE
2 HIGHLY
DESIRABLE

FOR G6-N GO/NO-GO

FOR DSC DISPLAYS

FOR D/TV

NOTE INDIVIDUAL FLIGHT CONTROLLERS WILL BE
RESPONSIBLE FOR REPORTING LOSS OF DISPLAY
CAPABILITY CF MANDATORY PARAMETERS TO THE FLIGHT
DIRtCTCR.

MISSION REV DATE SECTION GROUP PAGE-

APOLLO 11 GROUND INSTR
REQUIREMENTS

MCC



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

R 'RULE CONDITION/MALFUNCTION1

4-10

4-11

PHASE RULING CUES/NOTES/COMMENTS

GSFC

A. GSFC UNIVAC- 494 (2)
COMMUNICATIONS
PROCESSOR

B. WBD (50.0 KBPS) LINES
(2) BETWEEN MCC AND
GSFC

C. TTY CIRCUITS BETWEEN
MCC AND GSFC

!• OUTGOING

INCOMING (JJ)

PRELAUNCH

^RELAUNCH

PRELAUNCH

PRELAUNCh

1 MANDATORY

1 MANDATORY

1 OF 32 CIRCUITS
HIGHLY DESIRABLE

1 OF 32 CIRCUITS
MANDATORY

PRELAuNCH

PRELAUNCH

1 MANDATORY

1 MANDATORY

KSC

TELEMETRY

A. VHF TM FROM THE
FOLLOWING FOR S'U »

5-IV3t AND IU

1. CIF ANTENNA

2. MILA VHF ANTENNA

B. USB TM FRO* THE
FOLLOWING

1. MILA USB

2. CIF USB

COMMAND™

THIS CAPABILITY IS DEFINED UNDER GSFC/KSC/KSFN
COMMAND RULE 4-12 FOR LAUNCH COVERAGE.

TRACKING

THAT CAPABILITY REQUIRED TO SATISFY RULE 4-4
(TRAJECTORY) IS MANDATORY.

VOICE COMMUNICATIONS

THIS <SC CAPABILITY IS DEFINED UNDER MCC RULE 4-5
(COMMUNICATIONS),

A. ONE UNIVAC - 494 CAN PERFORM
ALL NECESSARY FUNCTIONS* THE SECOND
ONE IS BACKUP.

B. EITHER LINE CAN BE SWITCHED TO
EITHER UNIVAC - 494.

C. VFTG PROVIDES TWO REDUNDANT
16 CIRCUIT TTY CHANNELS.

1. FOK ACO MSG» LS CMD

2. FOR RECEPTION OF
RADAR DATA.

LOWSPEED

A. THESE ANTENNAS CAN BE SWITCHED
TO MILA OR CIF FAClLlTItS

B. USB IS TH£ CSM'S
OF DATA.

ONLY SOURCt

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GROUND INSTR*
REQUIREMENTS

GSFC/K.SC/MSFN
4-7



R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

PULE

4-12

4-13

lONDlTlON/MALF'JNCTION1 PHASE RULING • CUES/NOTES/COMMENTS

LAUNCH COVERAGE

KSC/MSFN SITES (SITES NOT LISTED DuE TO VARIABLE
LAUNCH AZIMUTH) ML-ST PROVIDE THE FOLLOWING
CAPABILITIES FROM LIFTOFF THROUGH S-IVB CUTOFF
PLUS 60 SECONDS.
REFER TO DECISION MATRIX (RULE 4-16 AND FIGURES
4-1 THROUGH 4-5) TO DETERMINE. CAPABILITY.

CKD

USB CCS

TELEMETRY

S-IC (Vt-F)

S-II IVHF)

S-IVB \'hF ICP-D

IU CCS (DP-IB)
iu y^.F icp-i)

CSM (USB)

TRACKING

PRELAUNCH

PRELAUNCH

PRELAUNCh

PRELAUNCH

PKELAUNCH

PRELAUNCH

HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE
FROM
LIFTOFF TO S-II
CUTOFF (APPROX.
8 t 36 SEC)

HIGHLY DESIRABLE

MANDATORY
HIGHLY DESIRABLE

MANDATORY FROM
LIFTOFF THROUGH
S-IVB CUTOFF
PLUS 6C SEC.

THAT CAPABILITY REQUIRED TO SATISFY RULE 4-4
(TRAJECTORY) IS MANDATORY

D. A/G COMMUNICATIONS
1. "ILA
VMF

USB

VHF
USB

PRELAUNCh

PRELAUNCh

PRELAUNCH

HIGHLY DESIRABLE

MANDATORY

1 OF 2 MANDATORY

GENERAL ORBITAL COVERAGE

IT IS REQUIRED THE MSFN HAVE THE CAPABILITY OF
PROVIDING THE MCC MIMMU,Y V, I SSI ON CONTROL SUPPORT
LISTED BELOW OF'TWO .VSFN USB SITES PER REVOLUTION
THROUGH REVOLUTION 3«

CCS

CS" USB

PRELAUNCH

PRELAUNCH

HIGHLY DESIRABLE

HIGHLY DESIRABLE

S-IC DATA IS ONLY HIGHLY
DESIRABLE SINCE THE MCC IS NCT PRIME
FOR REQUESTING AN ABORT FOR S-IC
MALFUNCTIONS.

FOR ABORT CUtS FROM MCC

SEP
FOR BULKHEAD DELTA P AFTER S/C

FOR AbORT CUES FROM MCC

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GROUND INSTR.
REQUIREMENTS

GSFC/KSC/MSFN
4-6



RLV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION RETIREMENTS

RULE 'CONDITION/MALFUNCTION'

4-15

PHASE RULING CUES/NOTES/COMMENTS

B.

C.

D.

TELEMETRY

S-IVB VHF ICP-U

1U CCS (DP-16) »

IU VhF (DP-1) (

CSM USB

TRACK

C-EAND

USB

A/G COMMUNICATIONS

VMF

USB

'PRELAUNCH
i

'PRELAUNCH
1

PRELAUNCH

PRELAUNCH

PRELAUNCH

PRELAUNCH
i

PRELAUNCH •
i

i

HIGHLY DESIRABLE

1 OF 2 MANDATORY

MANDATORY

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE •

MANDATORY

' DOWNLINKS KEUUIRED TO R E C O V E K
S-IVB DATA.

HSK. GDSt MAD

IT IS MANDATORY 2 OF 3 OF THESE SITES PROVIDE THE
FOLLOWING CAPABILITIES

A. T.s USB

9. TRACK USE

C, VOICE USE:

D» C D USB

P R E L A U N C H

PRELAUNCH

PPELAUNCH

PRELAuNCH

MANDATORY

.VANDATORY

MANDATORY

HIGHLY DESIRABLE

LPO.
A, TO COVER TRANSLUNAR COAST ANU

RICETER NETWORK SITES

fi. LIMA

fi. CRO
CYI

PRELAUNCH

HIGHLY DESIRABLE

1 OF 2 HIGHLY
DESIRABLE

MISSION REV DATE SECTION PAGE

APOLLO 11 A/16/69 GROUND INSTR.
REQUIREMENTS

GSFC/KSC/MSFN



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

IT£V

4-16 INTRODUCTION TO SITE FAILURE DECISION MATRICES (FIGURES 4 - 1 THROUGH 4 - 5 )

THESE DECISION MATRICES APPLY THE GROUND INSTRUMENTATION REQUIREMENTS TO THE POSSIBLE FAILURES
OF SITE CAPABILITIES DURING LAUNCH PhASE.

THESE MATRICES POINT OUT TIMES DURING LAUNCH WHEN A FAILURE WILL CAUSE A LOSS OF CONTINUOUS
COVERAGE BETWEEN LIFTOFF AND INSERTION PLUS 60 SECONDS.

TO USE THE MATRIX

A. LOOK FOR AN x UNDER T H £ COLUMN FOR SITE WHERE THE FAILURE OCCURRED*

B. GO ACROSS TO THE COLUMN FOR TH£ CAPABILITY THAT WAS LOST AND READ THE DECISION.

C. THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED ''MANDATORY COVERAGE LOST.11

D. MORE THAN ONE X IN A ROW SPECIFIES A FAILURE OF THE SAME CAPABILITY AT MORE THAN ONE SITE.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GROUND INSTR.
REQUIREMENTS

GSFC/KSC/MSFN
4-10



RfV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

ITEM

s
I
N
G
L
E

F
A
I
L
U
R
E

M
U
L
T
I
P
L
E

F
A

I '
L
U
R
E
S

1 SITES FAILED

•AIDS TM
• 00-00

C8-49

X

X

X

X •

X '

MIL/CAPE
• 00-00

08-49

X

X

X

X

X

X

X •

X

' GBM
•01-07
•09-13

X

X

X

X «

X

' BDA
•04-11
•12-42

X

i

X

X •

X '

X '

f VAN
09-30
15-32

X

X •

X '

X »

X '

1 » CAPABILITY LOST •

• MANDATORY
' COVERAGE
• LOST

NONE
SEE NOTE 4

00-00 TO
01-02

S - I C / S - I I
SEP

SEE NOTE 1

NONE

NONE

0 0 - 0 0 TO
01-02

00-00

03-56

00-CO TO
01-02

00-00 TO

01-02 '

08-51 TO •
08-58 •

SEE NOTES '
1 AND 3

S - I C / S - I I •
SEP

9-14 TO '
INSR «• 60 '

1 TELEMETRY' CMD • TKAOC • A / G •

1 USB ' • BOTH • •
1 OR • • S AND C ' •
• VhF • ' BAND ' '

1 GO • N/A » N/A ' N/A •
i i i i

GO • GO • N^-GO • NO-GO •
i • i t •

GO » GO ' GO ' GO *
i i t i

i t I I

GO » GO • GO • GO »

GO • GO ' GO • GO '
> t I I

NO-GU ' GO • NU-GO ' NO-GU •
i t I I

GO ' GO ' NO-GO » NO-GO •

NO-GO • GO ' NO-GC • NO-GO •

GO • GO • NU-GC * NO-GO •
• t i »

NO-GO • GO ' NU-GO ' NO-GU •

GO * GO ' • ND-GC ' NO-GO '

NO-GU ' GO ' NO-GC ' NO-GC «

GO ' GO • GO • GO '
i t I I

• i i t

t » I I

GO * GO • GU • GO •
i t i t

NO-GO • GO • NO-GO ' GO • »
i t I I

NOTES

1. FLAME ATTENUATION WILL CAUSE LOSS OF u$B LOCK AT M J L DURING $-lC/S-II SEPARATION.

2. INSR • 60 SECONDS IS APPROXIMATELY 12-21.

3. LOSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO CONDITION.

4. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM» HOWEVER* IT IS NOT MANDATORY FOR LAUNCH*

• GO FOR USB NO GO ̂ OR USB AND VH.F

FIGURE 4-1. - 11 DEG. LAUNCH AZIMUTH SITE FAILURE DECISION
MATRIX.

MISSION DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GROUND INSTR.
REQUIREMENTS

GSFC/HSC/KSFN
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

M I S S I O N RULE:S

SECTION * GROUND INSTRUMENTATION REQUIREMENTS

ITEM

1

» s
• I
1 N
» G
• L
• E
i

• F
1 A
' I
1 L
1 U
• R
1 E

f M
1 U
' L
• T
• I
» P
1 L
' E
t

t

t

» F
• A
• I
» L
• U
» R
1 E
• S
t

t

i

• S I T E S FAJLED

•ALDS TM
• 00-00
' C8-A9

1 X

1

X

X

X

X

1

•MIL/CAPE
• 00-00

0 8 - 4 *

1 X

I

X

X

X

X

X

X

X

1 GBM
' 0 1 - 0 7
09-20

X

X

X

X

X

1 BDA
•04-12
12-33

X

X

X

X

X

1 VAN
• 0 9 - 1 1
' 1 6 - 1 2

X

1

X

X

1 X

1 X
1

1 MANDATORY
• COVERAGE
1 LOST
i

i

• NONE
• SEE NOTE 4

1 00-00 TO
01-02

1 5-IC/S-II
' SEP
• SEE NOTE 2

NONE

NONE '

• 0 0 - 0 0 TO
' 01-02

00-OC TO

03-57

00-00 TO

01-02

» 00-00 TO

C1-C2

S - I C / S - I I
SEP

S-IC/S-I I
SEP

1 09-21 TC
• INSR «• 60

CAPABILITY LOST •

TELEMETRY1 CMD • TRACK » A/G •

USB f ' BOTH • •
• CR • ' S AND C • •

VHF • • BAND • •

GO » N/A • N/A ' N/A '
i f • »

GO * GO ' NO-GO * NO-GO •
i t i t

GO • GO • GU ' GO '
i f i t

i f I I

GO • GO • GO • GO •

GO ' GO ' GO • GO '
I I i t

NO-GO » GO * NO-GO ' NO-GO •
I I » i

GO ' GO * NO-GC • NO-GO •

NO-GO • GO • NO-GC • NO-GO '

GO • GO ' NO-GC ' N O - C J U •

NO-GO ' GO * NO-GC f NO-GC '

GO » GO • NO-GO » NO-GU •

NO-GO • GO ' NO-GO * NO-GO •

GO • GO • GU • GO •
I I f i

GO ' GO * GO ( GO •
I I > i

NO-GC » GO • NO-GC • GO • *
I I I I

NOTES

1. ANG HAS ACCUISIT20N FROM C7-48 TO 11-20 HOwEVERf tfAXlMU* ELEVATJON IS 1.6 DEGREES,

2, FLAME ATTENUATION WILL CAUSE LCSS OF USB LOCK AT MIL DURING S-IC/S-II SEPARATION.

3» INSR • 60 SECONDS IS APPROXIMATELY 12-21•

At LOSS OF ALDS RESULTS IN LCSS OF S-IC TM HCwEvER* IT IS NOT MANDATORY FOR LAUNCH.

• GO FOR USB NO GO FOR USB AND VMF

FIGURE 4-2.- 81 DEG. LAUNCH A21MUTH SITE FAILURE DECISION
MATRIX.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

GROUND INSTR*
REQUIREMENTS

GROUP
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

1TFM

s
I
N
G
L
E
F
A
I
L
U
R
E

U
L
T
I
P
L
E

F
A
I
L
U
R
E
S

• S I T E S F A J L E D

•ALDS TM
• 00-00
' 08-48

1 X

X

X

X

X

•MIL/CAPE
1 00-00
• 08-48

i

1 X

1

X

X

X

X

X

X

X '

1

1

• GBM
•01-06
•09-26

X

X

X

X

X

• BDA
•04-15
•12-13

• X

X

X

X
1

X

ANG.
07-23

112-48

i

X

X '

VAN
•09-07
•16-19

i

i

X

i

t

i

X '

X '

X '

X '

X *

MANDATORY
COVERAGE

LOST

NONE
SEE NOTE 4

00-00 TO
01-02

SIC/SI I SEP
SEE NOTE 2

NONE

NONE

NONE

00-00 TO
01-02

CO-OC TO

03-59

00-00 TO

01-02

00-00 TO

01-02 •

S-IC/S-II
SEP (

s-ic/s-n •
SEP •

NONE '

12-11 TO •
INSR + 60 •

1 TELEMETRY

' USB
' OR
' VMF

• GO

• GO

GO

GO

GO

GO

NO-GO

GO

NO-GC

GO

NO-GO

GO

NO-GO

C'O

bO

GO

NO GO '

CAPABILITY LOST

1 CMD

1 N/A

• GO

GO

GO

GO

GC

GO

GO

GO

GO

GO

GO

GO

GO

GO

GO •

GO '

• TRACK.

» BOTH
• S AND C
' BAND

1 N/A

• NO-GO

GO

GO

GO

GC

NO-GO

NO-GO

NO-GO

NO-GO

NO-GO

NO-GO

NO-GO '

G O •

GO •

GC '

.NO-GO '

i

• A/6 •

1 N/A *

1 NO-GO '

1 GO •

GO •

GC '

CaO •

NO-GO •

NO-GO '

NO-GC •

NO-GC •

NO-GO '

NO-GO '

N&-GC '

GO '

OC •

GC *

GO • '

NOTES

1. ANG HAS MAXIMUM ELEVATION CF 5 DEGREES.

2t FLAME ATTENUATION WILL CAUSE LOSS Cc USS LOCK AT MIL DURING S-IC/S-I I SEPARATION.

3. INSR + 60 SECONDS IS APPROXIMATELY 12-21.

4. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM HOWEVER* IT IS NOT MANDATORY FOR LAUNCH,

• GO FOR USB NO GO FCR USE AND VHF

FIGURE 4-3.- 9C CEG. LAUNCH AZIMUTH SITE FAILURE DECISION
MATRIX.

MISSION REV DATE SECTION GROUP PAGE

APCLLO 11 4/16/69 GROUND INSTR.
REQUIREMENTS

GSFC/KSC/MSFN
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R C V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

ITEM*

s
I
N
G
L
E

F
A
I

U
R
E

M
U
L
T
I
P
L
E

F
A
I
L
U
R
E
S

SITES FAILED

ALDS TM
00-00
08-48

X

X

X

X

X

X

MIL/CAPE
00-00
08-48

X

X

X

X

X

X

X

_ ., _
V

X

X

• GBM
'01-06
•09-31

X

x

X

X

* BDA
'04-21
•11-43

1 X

X

X

X

X

X

• ANG,
•07-00
•13-40
i

•

1 X

i

X

• x
1

X

1 X

VAN
09-16
•15-57

1

X

X

X

X

X

• MANDATORY
COVERAGE

LOST

NONE
SEE NOTE 3

00-00 TO
01-02

S-IC/S-II
SEP

SEE NOTE 1

NONE

NONE

NONE

00-00 TO «
01-02 •

00-00 TO '

04-04 »

00-00 TO

01-02 «

00-00 TO

01-02

S-IC/S-II '
SEP

s-ic/s-n '
SEP

NONE '

NONE

11-41 TO
INSR + 60

00-00 TO

01-02

TELEMETRY

USB
OR
VHF

GO

GO

GO

GO

GO

GO

NO-GO

GO

NO-GO

GO

NO-GO

GO

NO-GO

GO

GO

GO

GO

NO-GO

GO

NO-GO

CAPABILITY LOST

1 CMD

N/A

GO

GO

GO

GU

GO

GO «

GO •

GO •

GO

GO

GO

GO

GO

GO

GO

GO

GO

GC

GO

1 TRACK f A/G '

1 BOTH • «
1 S AND C » •
• BAND • •

N/A ' N/A •
• i

NO-GC ' NO-GC •
i »

GO • GO (

t i

t i

GO ' GO •

GO • GO »
i i

GC • GC •

NO-GC • NO-GC '
t t

NO-GO » NO-GC *

NO-GO ' NO-GO *

NO-GC • NO-GC •

NO-GO • NO-GO *

NO-GO ' NO-GO •

NO-GO NO-GO

GO » GO •
i i

GO ' GO '
i i

GO » GO '

GO ' GO *

GC f GO • •
i t

NO-GO ' NO-GO '

NO-GO • GC • '

\CTES

1. FLAME ATTENUATION WILL CAu'SE LOSS OF U.<iB LOCK AT MIL DuRING S-IC/S-II SEPARATION.

2* INSR + 60 SECONDS IS A P P O X I K A T E L Y 12-21*

3. LOSS OF ALDS RESULTS IN LOSS OF S-IC TM HO«EVER» IT 1$ NOT MANDATORY FOR LAUNCH.

• GO FOR USB NO GC FCR USB AND VKf

FIGURE 4-4.- 99 DEG. LAUNCH AZIMUTH SITE FAILURE DECISION
MATRIX.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GROUND INSTR«
REQUIREMENTS

GSFC/K.SC/MSFN
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REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

1

'ALDS TM
• 00-00
• 08-43
i

s • • x
I •

G '
L •

i

F •

I •

U »

E •

1 X
1

u •

T » X

L • X

i

1 X

A •

I •

u •
R '

S •
i

i

SITES FARED

i i i i

•MIL/CAPE' GBM • BDA • ANG.
1 00-00 '0 l -06'04-29'C6-4B
• 06-^8 '09-35'11-03'14-10
i i i i

i i i i

i I I I

• x • • •
i i i

i » X ' '

1 I I I

1 1 1

• • X •

i i • x

1 1 1

x • f i

1 I I I

X ' X ' '
_ _ _ I ,_ 1 — _ _ 1 _

X • X • '

X • ' ' X

X ' • ' X

x . • i

x i • .

• X » • X
1 1 1

i x ' '
1 1 1

• • ' X
1 1 1

' ' X ' X

1 ' f CAPABILITY LOST

1 • MANDATORY • TELEMETRY' CMD • TRACK • A/G

' 0 9 - 4 2 ' LOST ' USB • • BOTH •
• 1 4 - 5 9 ' ' O R • i S AND C ' USB
' * * VhF ' ' BAND '

1 f NOTE ' GO ' N/A • N/A » N/A
' SEE NOTE 3 ' ' • •

« 0 0 - 0 0 TO ' GO ' GO ' NO-GO » NO-GO '
• 0 1 - 0 2 ' • • •

' • S - I C / S - I I » GO ' GO ' GO ' GO •
' SEP • • • ' •
' SEE NOTE 1 ' • • • •

1 NONE ' GO ' GO • GO ' GO •

' NONE ' GO ' GO • GO * GO •

X ' NONE ' GO ' GO ' GO • GO •

• 0 0 - 0 0 TO ' NO-GO • GO ' NO-GO ' NO-GO '
' 0 1 - 0 2 ' • ' ' •

' 0 0 - 0 0 TO ' GO ' GO ' NO-GO ' NO-GO '

1 0 4 - 1 1 ' NC-GO ' GO • NO-GO ' NO-GO '

1 0 0 - 0 0 TO ' GO ' GO ' NO-GO ' NO-GO '

1 0 1 - 0 2 ' NO-GO ' GO ' NO-GU ' NO-GO •

X ' 0 0 - 0 0 TO ' GO ' -GO ' NO-GO ' NO-GO '

X 0 1 - 0 2 NO-GO GO NO-GO NO-GO
——— — i — — — — — , — — — _ _ i — — _ _ _ _ — _ i _ i i i

1 S - I C / S - I I * GO ' GO ' GO ' GO '
' SEP ' • • ' '

X ' S - I C / S - I I • GO ' GO ' GO • GO •
1 S£p 1 I I I I

X ' 1 1 - 0 1 TO ' NO-GO ' GO • GO » GO • •
' INSR • 60 ' • ' ' '

• NONE « GC ' GO • GO • GO •

NOTES

1. FLAME ATTENUATION WILL CAUSE LOSS OF USB LOCK AT MIL DURING S-IC/S-II SEPARATION.

2. INSR • 60 SECONDS IS APPOXiMATELY 12-21.

3. LOSS OF ALOS RESULTS IN LOSS OF S-IC TV. HOWEVER* IT IS NOT MANDATORY FOR LAUNCH.

• GC FOR U S B — NO GO FOR USB AND VMF

FIGURE 4-5,- 108 DEG. LAUNCH AZIMUTH SITE FAILURE DECISION
MATRIX.

MISSION REV DATE SECT ION GROUP PAGE

APOLLO 11 GROUND INSTR.
REQUIREMENTS

GSFC/KSC/MSFN
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TRAJECTORY AND
GUIDANCE





c
5-L

5-2

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 5 TRAJECTORY ANO GUIDANCE

7 it LAUNCH M H A S E WILL rtE TERMINATED FOR ANY OF THE FOLLOWING C O N D I T I O N S ™

A, VIOLATION OF T H E VEHICLE BREAKUP LINE.

9. TFr IS wESS THAN OR EQUAL TO 1 • MD ANO DECREASING AFTER TOWER JETTISON.

C. VIOLATION OF ENTRY tigti LIMIT.

D. VS INCREASING.

E. OVERSPEfcD CONDITIONS AT INSERTION.

P. VIOLATION OF CXIT HtATING LINE.

T N E LES WILL NOT BE JETTISONEO UNTIL MOOE II CAPABILITY IS ESTAflLlSHED 3Y TFF IS GREATtft T H A N
EQUAL TO 1 • 20 AND INCREASING.

"COE II* H I * *v» AND APOGEE KICK.

A . T H £ GROUND IS PRIME FOR A80RT MODE DETERMINATION AND MUOE III MANh'JVER COMPUTATION.

5. VANtUVEftS WILL 3t INTERRUPTED WHEN TFF « 1 * <*Q ANO DECREASING.

C. VCD£ IV vANEUVtRS WILL 8E INTERRUPTED IF T H £ CURRENT ALTITUDE IS T5 NMt DECREASING AND nP

LESS THAN 300^ FT,

j . IF ENTERING* UTILIZE LIFT OF AVOID LAND. UNAVOIDABLE LANO LANOING USE K L 90 OfcG.

£. M A X I M U M NU.Vrtfĉ  OF SPS START ATTEMPTS IS T*Q.

~. IF NO SuA b£» wR IF SPS FAILS —

!• Hp is L E S S T H A N ^0 - EXECUTE CM/SM SEP BY TFF - I f * 0 .
2. <kO IS LESS THAN H O is LESS THAN 75 - GRQUNO wlLL DtCIwt TO wSE SM RCS ASAP

OH AT APOGtE TO REOuCt H P T 0 ̂ 0 N y .

MISSION

APOLLO 11

REV OATE

/16/69

SECTION

TRAJECTORY ANO
GUIDANCE

GROUP

LAUNCH

PAGE

5-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

ITE*

5-6

*ODE III ABORTS.

A. PREDICTEO TFF AFTER SPS C/C IS LESS THAN 1 + tQ.

1« FULL LIFT IP ON *ATER - 00 NOT 3URN.

2. G&N GO ANO FULL LIFT IP ON LANO - BURN TO TFF *L 90 DEG.

3. G&N NO-GO AND FULL LIFT IP ON LAND - BURN A REDUCED OELTA V TO MAINTAIN TFF
AFTER C/0 AND RL 90 DEG«

8. IF OELTA TB IS LESS THAN OR EOUAL T O ^ S E C * DO NOT BURN.

C.-IF IGNITION OCCUHS AFTER GETI •lO SECt 3URN UNTIL G&N DELTA R • 01 RL 55 OEG. (IF UNABL-
BURN DELTA P « 0» RL 90 OEG.)

TM£ S/C CMC WILL 8£ NO-GO FOR ABORT MANEUVER DETERMINATION ANO MONITORING FOR ANY OF T H E
F O L L O W I N G ™

"A. C*C PROGRAM FAILURE.

3. RTCC ANO CMC TFF DIFFERENCE OF GREATER THAN hQ SEC.

C. CONFIRMEO ERROH IN S/C PLATFORM VELOCITY COMPONENTS OF GREATER THAN 50 FPS IN X OR 1JC eP«

IN Z.

D. CMC TRAJECTORY SOURCt INDICATES ••GO" OR ••NO-GOlf INCONSISTENT WITH BEST TRAJcCTwS^
SCURCE«S) INDICATION.

THE ORBIT IS " G O 1 ' IF HP IS GREATER THAN OR EQUAL TO 75 NM.

RULES 5-7 THROUGH 5-19
ARE RESERVED.

T

MISSION RCV 0AT6 SCCT10N GROUP PAGE

APOLLO 11 /16/69 TRAJECTORY ANO
GUIDANCE

LAUNCH
3-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

r

=>EV I T E M

MISSION RULES
SECTION 5 TRAJECTORY ANO GUIDANCE

ITEM'

5-20

5-21

5-22

5-23

5-24

EARTH ORBITAL ALTITUOE CONSTRAINTS™

A. REAL-TIME MISSION PLANNING

PERIGEE - 85 NM MINIUM. MAXIMUM. HP IS DETERMINED 3Y SM RCS AVAILABLE FOR HYBRID u

B. CONTINGENCY

PERIGEE - 75 NM MINIMUM (VIOLATIONS WILL BE CORRECTED ASAP) IF HP LESS THAN 75 NM
ANO MANEUVER TO RAISE »P IS NOT POSSIBLE-

1. 40 IS LESS THAN H9 IS L&SS THAN 75 - EXECUTE SPS RETROGRADE ASAP UNTIL HP IS
LESS THAN <*Q. IF NO SPSt USE SM-RCS.

2* H° IS LESS THAN 40 - CM/SM SEP - RETRO WILL RECOMMEND ENTRY PROFILE.

THE CONTINGENCY SEPARATION MANEUVERS FOR THE CSM A R E —

A. IMPENOING S-IVB OR UNMANNED LM EXPLOSION - 55 FPS SPS ASAP (7000 FT SEPARATION REQUIRED IN
200 SEC.)

3. S-IVB ATTITUOE RATES IS GREATER THAN OR E'JUAL TO 5 DEG/SEC -J5_FPS R C S ASAP.

C. S-IVB YAW ATTITUDE GREATER THAN 45 DEG - J L F P S * " ASAP.

0. CSM RETROFIRE REUUIRED WHILE ATTACHED TO THE S-IVB OR LM - SEPARATION 20 MlNuTES PRIOR TU
RETRO*^ FPS RCS RETROGRAOE WITH LINE ON HORIZON.

S/C COMPUTER TIMING UPDATES ARE REQUIRED FOR SET ERRORS AS FOLLOWS—

A. C*C OR LGC IS GREATER THAN .1 SEC.

3. AGS IS GREATER THAN ^J. SEC.

C. S/C L/C TIME (GRR! WILL BE UPDATED WITH SRQ L/O TIME IF THE TWO ARE DIFFERENT 3Y ;o s£C«

I
TIME BETWEEN EPO RtTROFIRE GETI ANO 400* MUST BE GREATER THAN 9 MIN. IF NOT. RETARGET FvR NEXT \

IF SPS RETROFIRE OELTA T8 IS LESS THAN 7 SEC. USE SCS AUTO TVC.

MISSION

APOLLO 11

REV OATC

4/16/69

SECTION

TRAJECTORY
ANO GUIDANCE

GROUP

EARTH ORBIT
ANO TLl

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 5 TRAJECTORY ANC GUIDANCE

J

i-25

-2 6

5-27

IF A Gfr.N FAILURE IS DETECTED PRIOR TO RETROFIRE* CREW USES SCS DELTA V *ODE WITH AN E.MS EM7RY.

LAN\£D G&N ANO SCS RET3OFI3E MANEUVERS WILL 3£ UPDATED I F —

A . * H £ -CC^^LITEO P £ T ^ C C I R £ POSITION CHANGES 3Y GREATER T^AN 0.5 OEG LONGITUDE 3RIOR TO GcTI -3-W i
* I \ • j

3. THE CC^uTED RE^OFTRE 3CSITICN CHANGES 3Y GREATER THAN 2 Z>£G LONGITUDE AFTER GETI -2C «I .\. I
i
I

F S^S ^AILS AF-ER £PO 9£TR0f;R£ IGNITION OR :,C SLA S E P ™

A. -a is GREATER THAN 75 NP - RE'ARGET FOR NEXT 3EST PTP ^ RCS.

RCS3. 40 IS -£SS T H A N H P IS LESS T'-'AN 75 - °ITCf- uP TO LOCAL rtORUONTAL M T T I T U O E AND
•w'SING FOLLOWING PRIORITIES

1. BURN ^P TO -AC VALUE

2. BURN ^AXI^UM SM RCS DELTA V AVAILABLE

2. 3uRN CM ?CS TO HP • ±Q NM IF SM RCS DELTA V NOT SUFFICIENT TC OBTAIN riP * ^0
vv if H p is LcSS THAN OR EQUAL TO *Q NM TERMINATE ALL THRUSTING AT TFF * _7_
M I N •

C. HP IS LESS THAN 40 NM - REMAIN IN RETRO ATTITUOE ANO BURN SM RCS USING THE FULLO*I.N<J
OBIOPITY —

!• 3URN DELTA v RISIOUALS.

2. BURN MAXIMUM SM DELTA V AVAILA8LE.

NOTE

THE S-Iva -OX DUMP CAPABILITY
MAY 3E USED TO SHAPE ThE ORBIT
FOR RET-.OFIRE MANEUVER OR TO
DEDUCE THE S-IVB WEIGHT TO
OBTAIN MORE SM RCS DELTA V.

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 TRAJECTORY
ANO GUIDANCE

EARTH ORttlT
ANO TLI 5-4



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 5 TRAJECTORY AMC GUIDANCE

5-29

5-2=3

5-30

5-31

5-32

5-33

5-34

THE G&N IS NO-GO FOR ENTRY I F ™

A. 'HE C^C VALUE OF DOWNRANGE ERROR (RP - RT) AT ,2G OIF CERS GREATER THAN *•- '
G R C L N O VALUE OR IS GRAThR THAN W - 130 NM FROM BACKUP CnART VALUt. CREw rAi.C
ENTRY AS *="IRST PRIORITY OR GRCUNO 9AN< ANGLE AND RET3& AS SECOND PRIORITY,

3. V A.\o GAMMA AT «.0C< ARE OuTSICE THE CORRIDOR. GROUNO « I L L P R C V I D E ENTRY PROFILE,

BOOSTER NAVIGATION ANO TARGET UPDATES FOR TLI —

A. T*ERE wIk-L a- NO IU TARGET UPDATES rCR EITHER TLI OPPORTUNITY, j

2. AN IU NAVIGATION uPOATE WILL 3E °ERFORMED FOR EITHER TLI OPPORTUNITY whERE AN S-Iv- G J ' - »--- 1
CAI» OCCURRED PRIOR TO E A R T H - O R B I T INSERTION. " '"*

THE CVC STATE VECTOR WILL 8£ UPDATED oPIOfl TO TLI WITH THE 8EST «SFN VECTOR.

A PROPERLY OPERATING SPACECRAFT G&N (CHCt I My AND OSS) SYSTEM IS MANDATORY FCR TLI.

THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN THE IU ANO IMU ARE 0.6 D E G / H R ( I U ) AND 1.- 1
OEG/MR (IVUU . " 1

THE S/C L/C RESFMMAT W I L L BE USED C O R BOTH TLI OPPORTUNiTlES.

PS - CONTINUE

DISPERSED TLI C/O —

A. PR£DIC'ED END OF VISSICN Fy£L RESERVES (cOMFH) GREATER T H A N SCO *
EXECUTE vCC CONSISTENT wITH LUNAR ORBIT MISSION. (E0M£» 1NCL-
L0I2t =ENDEZVCUS RESCUE* AND TEI•)

3. PREDICTED EOMFR LESS THAN' 500 FPS A N D —

1. PREDICTED FUEL RESERVES AFTER 7t.O* BAP MCC1» L U U . LOI2» ANO TEI (NO
REN0E2V0US RESCUE) GREATER THAN 500 FPS - CONTINUE MisSIONt EXECUTE MCC
CONSISTENT WITH LUNAR ORBIT MISSION. (OPS LOI MAY BE CONSIDERED TO IMPROVE
SPS DELTA V CAPABILITY.)

OREDICT5D *UEL RESERVES AFTER T&O. BAP *CC1» L O U (OPS). LOl2t ANO
RENDEZVOUS RESCUE LESS) LESS THAN 500 FPS» ANO —

TEI (NO

(A) EOMFR AFTER LUNAR FLYBY (CSM A.NQ LM| GREATER THAN 5500 FPS (CSM ONLY ) • EXECUTE MCC
FOR FLYBY MISSION.

(3) EOMFR AFTER LUNAR FLYBY LESS THAN _5J^00, FPS • EXECUTE ALTERNATE MISSION CONSISTENT
WITH FINAL MISSION PLANNING*

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 TRAJECTORY
AND GUIOANCE

EARTH ORBIT
ANO TLI 5-5
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5-36

DIFFERENCE IN CMC A.NQ IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION

A. VIOLATION •jF A.W QF TrtE FOLLOWING MEANS TLl IS NO-GO —

DELTA XDOT IS GREATER THAN 35 FPS

DELTA YCOT IS GREATER THAN _66_ FPS

DELTA ZDOT IS GREATER THAN 87 FPS

DELTA VT IS GREATER THAN 33 FPS

9. VIOLATION OF ANY OF THE FOLLOWING *£ANS TLI IS TEMPORARILY NO-GO-—'

7,4 IS LESS THAN .DELTA XOOT LESS THAN 35 FPS

<»5 IS LESS THAN JELTA YOOT LESS THAN 66 FPS

27 LESb THAN DELTA ZDCT LESS THAN 37 FPS

13 IS LESS THAN DELTA VT IS LESS THAN 33 FPS

NOTE

TLI :S NO-GO UNTIL PARTS C ANO 5-36 ARE

DETERMINED (ORBITAL PARAMETER JECISIONS ) •

C. VIOLATION OF ANY OF THE FOLLOWING 0R8ITAL DECISION PARAMETERS AT GcT « i fl« »j vj\ ̂tiA
IS NO-GO. PARAMETERS ARE IU VERSUS MSFN.

DELTA ALPHA IS GREATER THAN 19»300 FT

DELTA OMEGA MAX IS GREATER THAN 32 FPS

DIFFERENCE IN MSFN ANO IU OOWNRANGE POSITION (OtLTA RV) IS GREATER THAN iDStQCC FT AT j£T
•̂IN v£ANS TLI IS NC-GO. — — —

RULES 5-37 THROUGH 5-*5
ARE RESERVED.

MISSION REV 3ATE SECTION GROUP PAGE

APOLLO 11 TRAJECTORY
ANO GUIDANCE

EARTH 0R8IT
ANO TLI 5-6
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r

IT£v

TH£ CMC OR LGC WILL dE TEMPORARILY NO-GO FOR MANEUVER CONTROL FOR ANY OF THE FOLLOWING

A, COMPUTER PROGRAM FAILURE.

3. CMC/I viu ALlGNMtNT DISCREPANCY (FOR MANEUVER EXECUTION* MONITORING* ANC ORBIT O£TERM I NAT ISN).

1. SEXTANT STAR C H E C K ™ AUTO OPTICS POSITIONING DOES NOT PLACE StLECTED STAR IN
FIELD OF VISION CF SXT.

2. HORIZON CHECK ERROR IS GREATER THAN ̂ D E G FOR RETROFIRE FROM EPO.

C. LGC/IMU ALlGNMtNT DISCREPANCY INDICATE BY GREATER THAN 2 DEG FROM PREDICTEO COAS
COORDINATES.

0. DIFFERENCE SETWEtN CMC/LGC GROUNO NAV CHEC< AFTER A NAV UPDATE FROM GROUND I S ™

1. PHI IS GREATER THAN .02 DEG.

2. LAMBOA IS GREATER THAN .02 DEG.

3. H IS GREATER THAN .2 NM,

ODE III. '"ODE IV. APOGEE KICK. OR EPO RETROFIRE WILL 3E COMPLETED 3Y MANUAL 'A<£Cv£S
ATTITUQE EXCURSIONS OF GREATER THAN OR EQUAL TO 5 D£G«

CRITICAL MANEUVERS WILL BE COMPLETED 3Y SCS C.MTVC OR AUTO) OR AGS TAKEOVER FOR ANY
FOLLOWING—

A. ATTITUDE EXCURSIONS GREATER THAN OR EQUAL TO- 10 PEG.

3. ATTITuOE RATES GREATER THAN OR EQUAL TO JLO_ DEG/SEC.

C. ATTITUDE ERRORS GREATER THAN OR EQUAL TO 10 DEG.

MISSION

APOLLO 10

REV

FNL

OATE

4/14/69

SECTION

TRAJECTORY
ANO GUIDANCE

GROUP

MANEUVtRS

PAGE
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ITE*

NON-CRITICAL MANEUVERS WILL 3E TERMINATED AFTER MANUAL TAKEOVER FOR-

A. ATTITUDE EXCURSIONS IS GREATER THAN CR EUUAL TO 1̂0. QEG.

3* ATTITuOE RATES IS GREATER THAN OR EOuAL f0 ̂ 10̂  OEG/SEC.

C. ATTITUDE ERRORS IS GREATER THAN OR EQUAL 10 PEG.

5-50 jENERALLYt THE FOLLOWING MANEUVER RESIDUAL TRIMMING CRITERIA WILL A P P L Y ™

A, DOCKED SPS - THI.MMED TO_1_FPS IN X-AXIS ONLY (MCC» MCClt ^CC21 ANO LO 11 ARE NOT T

S. DOCKED DPS WILL NOT 3E TRIMMED.

O ALL UNDOCKED MANEUVERS (BY EITHER VEMICLE) WILL 3E TRlMMgo TO WITMIN 0.2 F=S IN
AND 2-AXIS RESIDUALS WILL NOT BE TRI.VMED.

A-AXIS.

T*E POLLOwiNG MANEUVERS wILL BE MANUALLY TERMINATED AFTER VIOLATION OF

CRITERIA—-

A. TLI - _6_ SEC

3. LOU - 1C SEC

1. SPS - _l£ SEC

2. DPS H O . SEC

C. LOI2 - J^ SEC

0. 001-2 SEC ANO DELTA V GREATER THAN 2 FPS

E. TEl

1. SPS - _2_ SEC ANO DELTA vC GREATER THAN frO FPS

2. 0°S - 10 SEC ANO DELTA V GREATER THAN 2 FPS

RULES 5-52 THROUGH 5-55
A7E RESERVED.

MISSION REV DATE SECTION GROUP PAGE
/

APCLLO 10 FNL 4/14/69 TRAJECTORY
ANO GUIOANCE

MANEUVERS
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MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

R ' ITEM

5-56

5-5 8

5-59

5-60

5-61

MIDCOURSE CORRECTION NOMINAL EXECUTION POINTS WILL SE AT Trit FOLLOWING-

A, TLI C/0 *9 H R S (EARLIEST PLANNED MCC AT TLI C/0 +4 H R S U

3. TLI C/0 *25 HRS.

C. LOI -22 MRS.

0. LCI1 -5 MRS.

TRANSLUNAR *CC EXECUTION CRITERIA

A. vcci AND *CC2 *ILL NOT BE EXECUTED AS LONG AS MCC3 REMAINS LESS THAN ^25. £ P s *

N O T E — MCC3 DELTA V IS GREATER THAN 3 EPS ENABLES UTILIZATION OF SPS.

9. *cc3 WILL BE EXECUTED ONLY IF LOI# CANNOT BE TARGETED (WITHIN ALTITUDE AND A P S U A L

CONSTRAINTS! TO CORRECT THE TLC DISPERSIONS.

C. MCC4 WILL BE EXECUTED ONLY IF LOI1 CANNOT
CORRECT MCC3 DISPERSIONS.

3E TAHGETED (WITMJN ALTITUOE

WILL BE THE M Q D E 0 F EXECUTING TRANSLUNAR MCC.

Tie. RESIDUALS OF vCC3 WILL BE TRlMv£0 TO 0.5
RESIDUAL WILL BE TRIMMED TO WITHIN 1.0 F»S.

IN ALL AXES. IF MCC4 IS EXECUTED* T*i£ X-AXIS

LOI SHALL BE TARGETED WITHI.N TH£SE CONSTRAINTS—

A. 50 LESS THAN HP LESS THAN 60 (LUNAR PARKING ORBIT).

9. TME P5RICYNTHION ZF TW£ APPROACH HVDPR90LA WILL BE MAINTAINED 50 AND 7-

C. TH£ ALTITUOE OF T-t£ NODE (BETWEEN THE APORQACH HYPERBULA ANO THE DtSMED :-POJ
MAINTAINED BETWEEN 50 ANO 75 N.*.

A "GO 1 1 FOR LOI REQUIRES TH£ FOLLOWING™

A. COMMITMENT TO LtAST <• HRS IN LPO - (PROVIDES ONE REv OF TRACK AFTER L'Jll FOR CALCwtAT ICN CF
TEIJ .

B* ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT OPERATIONS (MINIMUM WOULD BE LCI 2 ANO
TED .

C. HP IS GREATER THAN 50 NM.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

TRAJECTORY
ANO GUIDANCE

GROUP

TRANSLUNAR
COAST

PAGE
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R ' ITEM

5-62

5-63

PREMATURE LCI SHUTDOWN

A. DELTA Vv L £ S S THAN 735 F=S (100 SEC) - EXECUTE AN SPS 15 M I N DIRtCT AbORT 0* A J & S - -*
DIRECT A9QRT. 3 - ± -

3. 735 LESS THAN OELTA VM LESS T*AN 1280 <100 TC 170 SEC) - EXECUTt AN SPS -a *I,\ oinzr- -a .-

CR A DPS TWO-IMPULSE CIRCUMLUNAR ABORT. -*—

C. DELTA VM GREATER THAN 1280 FPS (GREATER THAN 170 SEC TC END OF 3uRN) - cXECuT^ T- ' ISPs «
DPS) AT NEXT P E R I C Y N T H I A N CR INITIATE AN ALTERNATE MISSION. " "

IF THE SPS FAILS AT IGNITION

A. vCC - R E S C H E O U L E ^CC FCR FLYBY TRAJECTORY WITH OPS/SM-RCS EXECUTION.

3. L0I1 - FXECUTE VCC5 A3CRT MANEUVER WITH QPS/SM-RCS.

C. LCI2 - EXECUTE GROUND COMPUTED TEI WITH DPS AS SOON AS PRACTICAL.

RULES 5-6* THROUGH 5-75
ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 TRAJECTORY
ANO GUlOANCE

TRANSLUNAR
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SECTION 5 TRAJECTORY ANQ GUIDANCE

ITE«

5-76 Tw£ LOI2 MANEUVER WILL 3E TARGETED TO MINIMIZE T M E LLS MISS DISTANCE.

5-77 A '•GO1' FOR LO12 REuuIRES COMMITMENT TO AT LEAST <• H R S IN LUNAR ORBIT.

( N O T E - — THIS PSOVIDfcS ONE ?ULL REV OF TRACK AFTER LOI2 FOR CALCULATION OF TEI.)

5-7a THROUGH 5-ao

ARE RESERVED.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

TRAJECTORY
GUIDANCE

GROUP

LUNAR ORBIT

PAGE
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5-81 PRIOR TO UNDCC*ING

*'" JL D£^ IN ^ I ^ J
UNOOCKlNG TO CORRE

» T - c V A X I V ' J M ALLOWABLE * I S S DISTANCE QVzR T»t LLS IS 0 . 3 0 *G uT F -v-A'

^ r \ , c p C - I - " ! ; - L M 4 N t l j v £ R S * I L L 9 E ^ - C - L t w . AS N t E O t w t " a t f ^ c s . N , . ? 2 "

5-92

5 - 9 3

RE5IDUALS WILL 3c N'JLLcO TM£ X 800Y A X i S . .-.ILL

A
J D ^ < I N G W l L l ; f

3 ? S L I P P ^ D J _ W £ V FCP F A I L U R E TO A C n l E V t u.Nt SET OF A : ^ t A S 7

r^c LLS =>CSITIC\S STJS
VALUES 3 y — —

IN T«£ L G C WILL BE Li-i) s x T

A. DEi-TA f> LESS '-A', 6 000 ~T

3. DELTA L A T I T W C E W £ S S T-AN 12002 FT

C. DELTA LCNGITMS£ .ESS T-»Ar, 60CC
 CT

5-9 5 "••*£ PGNS ANC ACS
O e T--E CS V ORBIT OF OP T3D

CONSTANTS « U L BE I \ * — SE**f-!'A '>

5-87

«>-8S

= D : * ; L U . d£ [ ' . . - I r . I ' E D ANC A a c ^ ' ACTION T A * £ \ - C ^ r - £ c ; ; * I * . G

A , AT DC! C W * O F ? . = ^ : c w - 0 T ^ I M V I S C , p ^ N c ^ E S I D ^ A L S A ^ C O « £ A T - £

4 * A F ' E R DCI . P C ' o AND ACiS S E S I D - A L S D IFFER 3Y j R t A T - S Tr-AN Z

NOTE

IN CASES OF DISAGREEMENT* Tn
JS£D TC OETER*iN£ THt VALIU

THE LGC W I U L BE NO-GC P C R OOI IF TN£ 0N80AR0 S T A T C VECTOR DIFFERS Fqgv. T M£ L A T E - T ^SFN vtCTw,5 =-

POt IGNITION - THE ffi.tGHT CREW A I L L ATTEMPT TO ^ A N U A L L Y IGNITE T H £ DPS- feNOiNE Ic IT w^
IGNITE AUTOMATICALLY, Twfe MANUAL IGNITION MUST OCCU« 9 Y L G C COMPUTED TIG • % 5 S£C» T-£
C«E» WILL NOT ATTEMPT TO BAC< JP THE PQI ULLAGE

MISSION REV OATE SECTION GROUP PAGE

APOLLO li /16/69 TRAJECTORY AND
GUIOANCE
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ERED DESCENT wlLL 2E TERMINATED FOR VIOLATION OF TH£ FOLLOWING L R CONSTRAINTS

FAILURE rQ INCORPORATE LANDING RADAR ALTITUDE DATA BEFORE L * ALTITUDE EQUALS 13,

NOTE

L* rflLL NOT 3£ INCORPORATED Ic T-»£ -G.\S/
ALTITUDE DIFFERENCE ;S GREATER T^AN T H £
3REVISSIC.N SPECIFIED LI^IT J L I ^ I T IS A
pUNC"I0N OF A L T I T J O E CARRIfQ AS cREw C^A

LR eAlLwRE AFTE^ INCOROCRATIGN AND PRIOR TO CONVERGENCE.

3CwERE0 DESCENT «IuL 8E TERMINATED P C R — -

A. VIOLATION OF APS A3CRT PCjNDARv,

5. fAl.uR£ TO ENTiR -5*. *-:S TG C'JVJALS 60 SEC.

C. =GNS NAVIGATION zRRZ'dS WH.'CH RESULT IN AGS—3C\S V E L C C I " V DIFFERENCES T-AT vI-LAT?
r * I L^• RE LIMITS.

,,j

DGNS NAVIGATION iC- RES-jLr IN VELOCITV DIFFERENCES >AT .1CLAT:. T-i -i\i j

^ . > !

NOTE
=?UL£S C AND D ARE VA L I D ONLY P R I Q * TO
-ANOING RADAR VELOCITY INCORPORATIONS.
-CR SULE C. Ŝ ITCrtCvE-̂  TO AGS WILL 3t
PERFORMED.

J R GwIDANCE CONSTRAINTS -SMICH Aft£ CAUSE -OR ABORT AFTER CK

MISSION

APOLLO 11

REV OATE

/16/69

SECTION

TRAJECTORY ANO
GUiOANCE

GROUP

CESCENT

PAGE
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A . DCI FAILURES DIRECT RETURN ABORTS *ILL *E PERFGRMtO «r-tN£VER POSSIBLE FOR
.ILL CAuSE PO.ERED DESCENT TO 9E I N C I T E D . (DIRECT ABORTS CAN 2£ pcRFGr«"ED
*INuTES. T-£ RR IS MANOATCRY FCR r-ES£ ABORTS.)

NOTE

FOLLOWING DQit TH£ OG,\S AND AGS a I LL 3E
COMPARED. IN CASE OF DI SAGREEvt- NT , T M E RR
«ILL 3c uScD - O K SvSTEv VALIDATION*

=>NGS -AIL - DIRECT RETURN.

ACS -AIL - DIRECT RETURN.

RR FAIL - FIVE IMPULSE RENDEZVOUS.

ABORTS DURING r-O

T 3-i/fc MOURS.

DESCENT *RQM PCI TO POI -10 .MINUTES

^ ^ j

VARIABLE TAPGc^j. RbNCECvCuS W I L L 5E ACCw^^LlSrEJ by A L.V ACTIVE FivE ivo. •
COCKING *ILL 3E IN ABOUT 5-1/4 H O U R S FRC.V INSERTION.

E. FOP. CQ.-OLETE L ^ FAILURES PRIOR TO POI. T M £ CSM W I L L EXECUTE A FivE IMO.JLvt.
DCC<ING ABOUT 9-1/4 HOURS eRCV POI.

ES 5-9 \ THROUGH 5 -100 ARE RESERVEO.

INSERT lt,7Q : U I N A K ^ a l T -S •

- . -

MISSION iCTION

APOLLO 11 '16/69 )ESCENT
5-U
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5-

5-101

5-102

5-1C3

ES 5-1)4 THROUGH
10 APE

LM LIFTOFF WILL 3E DELAYED ONE REVOLUTION RATM£R THAN ACCEPTING A SLIP IN NOMINAL LlFrjFF T;MP,

DURING ASCENT OR FALLOWING A DESCENT ABORT. GUIDANCE SWITCHOVER TO AGS * ILL 3£ PERFORMED FZR

A. 0N8OAR0 RECOGNIZED PGNS FAILURES (SEE RULES 5-46A ANO Tap)»

3. PGNS NAVIGATION ERROR THAT RESULT I N —

1. AGS PREDICTED HP AT INSERTION LESS THAN 37QQQ FT,

2. AGS DREDICTEQ HA AT INSERTION GREATER THAN TARGET VALuS PLUS <*Q Nl»

3* AGS PREDICTED wEOGE ANGLE AT INSERTION GREATER THAN J^ L7 DEG.

ŵ£ GROUNO WILL NOT REQUEST SWITCHOVER AFTER TGO LESS THAN 3£ SECONOS.

RESERVED.

1ISSION

APOLLO 11

*ev >ATE iECTION

16/69 TRAJECTORY ANO
iUIOANCE

1ROUP

kSCENT

'AGE
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R • ITc"

5-111

5-112

5-113

5-114

5-115

ACCEPTED SOLUTION™*1 ^ C ° H M A N £ u V £« COMPUTATION/EXECUTION WITH AGS AS bACKuP

D I ™ T FROM SOL-T:CN

^ 0 H ™ E T P I S O^ J T IO^ IS PGNCS. U» ON6OAR0 CHARTS. CSM, A N 0
ON WILL NOT BE US£O IF DIFFERENT FROM T*E CSM BY GREATEK THAN T B 0 F ° S

RENOEZvCbS PLANS SMALL. *HERE OOSSISLH. SATISFY THE FOLLOWING CJNSTRA I.NTS,

A. PENOEZVCuS MANEUVERS VUST aE_25_M!N APART,

3. THfe ALLOWABLE SLIP ri*c FOR TPI IS W - J J ^ M I N FROI* >«O0«

C. THE DELTA M POR TPI W I U L 3E 15 •/- NM,

THE GROUNO *<ILL BE RESPONSIBLE ^OR ANY MANEUVERS PRIOR TO CSI.

NOTE

GROUNC WILL COMPUTE CSIt
C D H I ANO TPI BUT WILL NOT
°ASS THESE MANEUVERS
UNLESS REQUESTED.

MANEUVERS -ILL flt NULLtO ALONG Tni. X-AXIS. Y ANO I «£SIOuALS wlLL NOT o£

NOTE

THIS INCLUDES NOMINAL
ANO/OR RESCUE MANEUVERS.

RULES 3-116 THROUGH 5-120
ARE RESERVED.

MISSION

APOLLO 11

IEV >ATE

•/16/69

SECTION
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r

ITEM

5-121

5-122

5-123

5-125

5-126

T R A N S E A R T H V C C « I U d£ TARGETED *C ACHIEVE ENTRY CONDITIONS AS FGLLG*S-

A. IF VEI GREATER T H A N 30000 « S USE STEE° TARGET LlNt.

3. I? vEl LESS T H A N 30GC0 rOS 4,N0 G & N GO. uSE SHALLOW T A R O E T ulNE.

TRANSEARTH MCC ° * I L 0 S C P M Y .

A, TEC VCC WILL NwT USE wANOI.NG POINT CONTROL UNLESS TMg LANuING P O I N T IS UNACCEPTABLE

9. IF GAIV!MA EI is O U T S I D E THE ENTRY C O R R I D O R , E X E C U T E * CC ASAP ( E X C E P T I O N vccs O N L Y :

C. T M £ LAST MCC wlLL 8E SCHEDULED NO LATER T H A N E J - 3 M Q U R S .

D. THE G&N WILL be T«E =RI^ARY yGOE OF EXECUTION F^R ALL T£C * C C •

E. ^CC GREATER " H A N iQ_ P05 WILL USE T H E S?S IF PRACTICAL.

c . THE RESIOUALS FOR ^ CC•S W I L L BE TRIMMED TO W I T H I N 0.2 -OS IN E A C M A A I S .

TEC MCC COR WANOINCJ AREA C C N T S G L ™

A. PRIOR TO EI-2* -RS -ILL 3E EXECUTED FgR RECOVERY ACCESS VIOLATIONS. uNACCEOTABLc
AT IP, OR IP ANr PART OF rn£ OPERATIONAL FOOTPRINT IS UN LAND.

i. AFTER Ei-2<» H R S — W I L L NOT SE EXECUTED.

ENTSv CONDITIONS »l'-L BE CONTROLLED r0 AVOID H £ A T S H I E L O L

3AC<U° ENTRY is CONSTRAINED AS F O L L O W S —

A. THE CONSTANT G E N T R Y vyST F A L L BETWEEN __3_ AND 5 G'S.

9. EMS RANGING «lLL NOT 3E ATTEMPTED UNTIL V IS uESS T H A N 2550C e P S .

WEATHER AVOIDANCE wITM AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS T H E Gfr.N IS C P ^ K A T I N A L .
EMS-INDICATEO VELOCITY IS LESS THAN 25500 PPS.

ISSI ON

APOLLO 11

DATE SECTION

W16/69

GROUP

ANO
GUIDANCE

FKANSEARTH
ENTRY 5-1?
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R • ITEM

5-127 PREDICTED ENTRY C O K S I O Q R VIOLATION AFTER THE LAST MCC OPPORTUNITY

A. UNDERSHOOT LINt EXCEEDED GROUND ADvISE CRE* TO FLY F U L L LIFT u N T U PEA* G Is
T H E N F '_ Y G tr N •

B # CONSTANT°^NTRYE ~ X C £ £ ° E D G R O u N O AOVlSE CREw TO FLY NEGATIVE uIFT TO 2 G'S FQLLO*ti

5-128 E M S INDICATES A SKIP CCNOITION, NEGATIVE LIFT S H Q U L J 36 ACHIEVED PRIOR TO V E R I F Y I N G T^E
L R U S S CHcCfCS.

5-129
C O N O l n O N E M S T S > FULL L I F T SMOUL0

5-13C T H E G6.N IS \O-GC OuRlNG ENTRY I F —

P65 VALUE OF V L DIFFERS FROM T H E GROUND VALUE 3Y GREATER T H A N */- _a£O FPS.

P65 VALUE OF OL DIFFERS FROM TnE GROUNO B y GREATER T H A N •/- C.6 G»S«

CAUSES TRAJECTORY TQ VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCRuLL.

CAUSES TRAJECTORY TO VIOLATE THE ONSET LIMITS 13) ON £MS SCROLL.

IF T H E G6N TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THf HORIZON M O N I T o f t ATT IT DE
T H A N J5_ DEG. W

I? THE G6-N TRIM ATTITUDES A^ .05 G DIFFERS PROM T H £ GROUNO VALUES BY GREATER T-A

TC T H E C V C FAILS TO SEQUENCE FROM Q63 TO o<S4 AT R£T .05 G •/- 5 SEC.

MISSION SECTION GROUP PAGE

APOLLO 11 W16/69 TRAJECTORY AND
GUIDANCE

TRAMSEARTH
ENTRY 5-18
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TEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 6 - SLV - T3I THROUGH ^Q^/TQUA

c

SUMMARY OF LAUNCH PHASE RUL£S

6-1 s-ic LOSS OF THRUST

6-2 LOSS OF ATTITUDE CONTROL

6-3 INERTIAL PLATFORM FAILURE - ACC£L£RQM£T£RR

6-4 SLV INERTIAL PLATFORM FAILURE

6-7 S-II LOSS OF THRUST

6-8 S-II GIMBAL SYSTEM FAILURE - ACTUATOR INBOARD

6-9 S-II SECONO PLANE SEPERATION FAILS

6-10 S-IVB LOSS OF HYDRAULIC FLUID

6-11 S-IV3 LOSS UF THRUST

'£ FOLLOWING MISSIC.N 9ULES ALSO APPLY rO THIS SECTION™

NONE

MISSION

APOLLO 11

REV OATE

fc/16/69

SECTION

SLV - T91
THROUGH T84/TB*A

GROUP PAGE

6-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
S E C T I O N 6 - SLV - T Q I THROUGH TB<»/T8<*A

' 2S£ GENERAL RULES '

. 3SE GENERALISED S W I T C H SELECTOR COMMAND CAPABILITY EXISTS

!• * H £ N CREW E-NABLtS lu COMMAND SYSTEM (EXCEPT AS NOT&0 8£LOw IN ITEM 0)

2. AFTER T37 * _2£ *iN.

» BSE MANEUVER UPDATE ANO INHIBIT CAPABILITY FOR TB7 MANEUVERS ONLY.

C. aSE HAS NAVIGATION UPDATE CAPABILITY.

D. BSE HAS NO COMMAND CAPAeiLlTY DURING OOWERED BURN P H A S C S .

E* A SAFE DISTANCE BtTwEEN TH£ SPACECRAFT ANO S-IV9/IU IS UEFINEO AS 7QQ0 FT.

BSE WILL RECOMMEND NO S-IVB RESTART FOR ANY CONFIRMEO MALFUNCTION IN T H & LAUNCh v£~i
RESULTS I N —

1. A CATASTROPHIC HAZARD

2. INSUFFICIENT CONSUMABLES TQ ASSURE A 1 SIGMA PROBABILITY OF GUIDANCE CUTOFF,

3. ANY CCNOITION/MALFuNCTIONIS) FOR WHICH A N0M[MAL TLI CuTOFF WILL DEFINITELY
NUT 9E ACHIEVED. CONDITIONS LEADING ONLY TO A FAILURE TO RESTART * ILL NOT B*-"
CONSIDERED.

IN THE EVENT OF NU s-iva IGNITION AT RESTART OR AN EARLY S-IVB ^ECONO BURN CWT
SPACECRAFT SHOULD REMAIN ATTACHED TO THC S - I V B / I U A N O MONITOR LH2 ANO uUA -k.LAGt
UNTIL THC STAac S T A T U S CAN 3E ASSESSED e? GROuNO» Ip EMERGENCY St^ARATiON ; «j
IMMEDIATELY AFTbR S-IVB CuTOFF* TM£ SPACECRAF* S H Q U L O IMMEDIATELY GO TQ A SAF£
(7000 FT) FROM THE S - I V 3 / I U .

ABORT DURING L A O N C M P H A S E *IuL 9E RECOMMfNOED ^CR THE FJLL.WW ING—-

6-i s-ic LCSS OF THRUST

6-7 S-II -CSS QF THRUST

6-8 S-I I GIM3AL SYSTEM ffAUwRE AN'' SINGLE ACTuATQK M A « D C V £ R (INBOARD)

6-9 S-I I SSCONQ PLANE SEPARATION PAILS TO OCCUR AT T33 • !ii SEC

6-10 S-IVB LOSi OF ENGINE HYDRAULIC F L U I D ORIOR TO FIRST S-IVB SuRN

6-11 S-IVB SrAGt LOSS GF T H R U S T

SPACECRAFT GUIOANCE TAKEOVER >*ILL 8£ RECOMMENOED FOR THC F O L L O W I N G —

6-^ LAUNCH VtHlCLE INERTIAL O L A T ^ O R M ^A ILurtE-ATTITuDt K&FERENCE

7-8 LOSS OF ATTIT'JOE CONTROL (DURING COAST iPERIOO) TB5. TB7

S-II/S-IV8 EARLY STAGING wILL BE RECOMMENDED FOR TH£ F U L L U W I N O —

6-7 S-II LOSS OF THRUST

C £ /•-[•'-

-ISTANCi

N

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SLV - TB1
THROUGH TB*/TB*A 6-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 6 - SLV - T3I T H R O U G H TB<»/T3<*A

TLI

7

•7

7

7

8

9

8

a

•E

^. iPA

INHIBIT OR SPACECRAFT SEPARATION -ILL BE RECOMMENOED F Q R TME FOLLOWING

1 INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT OF TLI GUIDANCE CUTOFF

5 FAILURE GF RANGE SAFETY SYSTEM AFTER INSERTION

8 LOSS OF ATTITUDE CONTROL

H TIME BASE 5 OR TIME BASE 7 FAILS TO INITIATE AT S-IV8 CuTCFF

16 S-IVB ENGINE CONTROL oOTTLE PRESSURE LESS THAN <»Q3 PSIA

22 S-IV8 LOSS OF ENGINE HYDRAULIC FLUID

1 INERTIAL PLATFORM FAILURE - ACCELEROMETER

5 S-IV9 LH2 TAN< ULLAGE PRESSURE LGW PRIOR TO SECCNO BURN

6 S-IV3 ACTuATCR CONFIRMED HAROOvER PRICft TO T36 • 9 .M IN 20 SEC

e Lwss OF ATTITJOE CCNTSC^ CURING s-ivs SECGNO BURN

E R G E \ C Y SEPARATION RE-^IRED

SCSAFT SEPARATION UR TLI INHIBIT * I LL BE
R ' w - " WW«.CA I N G - —

U UNLfcSS CwMMANO ACTi-'N I b

7-^. w- 2 i',3l\E MAIN OxiOIZER VAuVE FAILS TO C-OSE AT S-lv6 CuTCFF

•7-6 s-ivfi COLJ HEL:UM SHUTC^F VAUVES FAIL TO CLOSE

7-9 CW.NT:\JOL= V£NT S Y S T E V < C V S ) REGULATOR FAILS TO OPEN l\ T35

•7-i*» S-Iva STAG£ C O ^ M C N 3 U - < H £ A 0 O E L T A PRESSURE ^ E A C H E S OR EXCEEDS -36 OR -2b
PSIO

7-13 LOw COLD H C U I L M SPHERE PRESSURE

7-1? wO* uOx T A \ < J W L A G : PRESSURE

^-2J --2 £'.r»IN£ START BOTTLE 3R£SSuR£ C U ' S U E RESTART uI vITS

8-7 3-iva CC\7i.NgOoS Vi\T S Y S 7 £ M (CV
SEGUENCE

• EMERGENCY S E = A R A T I W \ K E U U I R E D

C^OSc

CCR EARLY SPACECRAFT SEPARATION T>£ rRE« SHOULO ENABLE T-£ U C0MMAN0 SYSTE* A N O Tn£ a
SHOULD GRUUND C - M M A N Q TO WOC< OPEN TW£ I W ^UIMMANC SVSTEM» PRIOR rC SPACECRAFT S - P A K A : 7 O N
AT ALL PCSSI^LE*

MISSION 5ATE SECTION GROUP

APOLLO 11 SLV - TBl

THROUGH TB*/TB*A



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 6 - SLV - T3I THROUGH TB4/TB4A

R 'RULE CCNOITICN MALFUNCTION1 PHASE RULING ' CUES/NCTES/CCMMENTS

6-1 S-IC STAGE LOSS OF 'LAUNCH

A. A.NY
ENG;\E

TO TS3

3, ANY TWO OR WORE
ENGINES

PRIOR TO '
OEACTIVATION '
CF TWO ENGINES'
AuTC ABORT '

AFTER '
uEACTIVATICN '
OF TWO ENuINtS'
AUTO A8ORT '

c. LOSS OF THRUST -

ENGINE 3 OR (.
{THIS 3UL£
APPLIES ONLY FOR
7*E UNIUUE CASE
OF ENGINE 3 OR 4
THRUST LOSS
BETwEEN 0 TC *5
SEC)

1. VOICE COMM
v»ITH RSO •

LAUNCH

2. NO VOICE CO**
WITH RSO

A. CONTINUE MISSION

BSE INFORV PLIGHT ANO
FIDO.

B. CONTINUE MISSION

3SE INFORM FLIGHT,

:• ABORT

9SE INFORM FLIGHT
AND TRANSMIT A8ORT
REVEST*

2* CONTINUE MISSION
BSE INFORM FLIGHT
ANO FIDO* CAPCCM
AOVISE CREW
CF POTENTIAL
OVERRATE CONDITION.

C. CONTINUE MISSION

SSE INFORM FLIGHT ANO
FIDO.
FLIGHT INFORM RSO.

.JA) FLIGHT CONFIRM

ENGINE 3 Cfl <»
OUT VIA *SO
PRIVATE „!,%£•

18) FLIGHT CONFIRM
NO OTHER <NOMN
ANOMALIES
3Y LITE
ACTIVATION ANO
VOICE REPORT.

. PLIGHT CONFIRM
ENGINE 3 OR 4 CUT
ANO NO OTHER KNOWN
ANOMALIES 3Y LITE
ACTIVATION.

CUES

.• THRUST ZK

(K33-U5 THRCuGn ̂ 4

2. THRUST CHAMBER P^ESSWKS -_£i
THAN 5OC PSiA !J8-1J1 T.-RCjGrr

3. LONGITUDINAL ACCEL£=<A7 I c.\ - '
ZERO (A2-6C3). !

4. FINAL THRUST CK Cjr-FF -
<<52-lI5 THROUGH <56-ii5).

ABOHT -3;

CUES

1. THRUST CHAMBER PRESiu
THAN 500 »SIA (08-103. 03-iG

2. ENGINE 3 OR ENGINE *
QIC SWITCHES OFF CJC39-lls.

3. ENGINE 3 OR 4 FINAL TMRLST <̂
CUTOFF (<34-ll5» K55-11S). f

C. NUTES— \|

1. RSO . wQCP Hi CR FQ -ZQP •
BACKUP TO PL. I

2. CONFIRMATION CF ',c -•-t^ ^
*NC*N ANOMALIES WILL 3E 5ASEC C.\ J
ENGINE CHAMBER PRESSU^t ABOVE 52* :

PSIA ANO HCLCING

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SLV - TB1
THROUGH TB4/T34A



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 6 - SLV - TBl THROUGH T8<*/TB<*A

RULE

6-2

ONOITICN/*ALFUNCTIGN« PHASE RULING CUES/.NOTES/COMMENTS

LOSS OF ATTITUOE
CONTROL

A. S-IC 3URN

1 LAUNCH

A. LAUNCH VEHICLE ABORT
BSE INFORM
FLIGHT ANO FIDO.
CAPCOM IN^OWV CREH ZF
LOSS OF ATTITUDE
CONTROL.

CREW WILL ASORT ON
LIMITS
(NOTE A. 1 ) .

A,

1.

CUES

ANGULAR

2» {
3ATES - -IT

R8-6G2) GREATER T H A N Z 3E3/ SEC ±
NOT DECREASING. 3CL* !/-o-6Ci
R12-602J GHEAtiR T H A N 5 Jt-,i£C A
":CT DECREASING.

2. PLATFORM GIMBAL ANG^.£S
PITCH. YAW. CR RULw '. rfeC-60
CHANGING AT THE RATES GIVEN IN C

3. wCSS JF ATTITUDE
AwERT (Set NOTc A.2;,

A. NCTE5-

CRE« ABORT

( A J PITCH ANC. YAW 'AT; ?LwS Zn
MINUS ** DEG/StC

IB) ROLL RATE =>uUS Zn "lx^$ I*
DcG/SEC

(C) PITCH. YAw. OR i-Lh ERRL«
PLUS OR >*INUS b DEG ANC J - S A L L W£LTA
P PLUS OR MINUS 3»2 aSID

2. wOSS OF ATTIT^ji ZZ\:**~
A L £ R T # IL*. 6E uivE/- F C K 7r»c
FOLwOwING CONDITIONS

( A )
FAILURE

LVuC'LViiA

18) ATTITL-CE E R K O R SIGNALS
GREATER THAN »LuS OR VIN^S 5 D£G.

:C) FAILURE TO INITIATE ^ROPt^

GUIDANCE SEQUENCE

(0) S-IC ENGINE ACTwATQR
EH GREATER T'-AN - u i wS v I Nci

MISSION REV DATE SECTION GROUP PAGE-

APOLLO 11 4/16/69 SLV - TBl
THROUGH TB 6-5



3EV I TE.V

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 6 - SLV - T3I THROUGH TBWT9*.A

R RULE

6-2

CNOITIC,N/MALFUNCTICNI PHASE RULING CuES/NOTES/COMMENTS

(CON T)

8. S-II BURN

C. S-IVB 3U*N

'LAUNCH

'LAUNCH

wAUNCH VEHICLE A8ORT •
3SE INFORM ffLIGHT •
ANO FIDO* •
CAPCCM INFORM CREW •
OF LOSS OF ATTITUDE'
CONTROL. •

CREw WILL A8ORT ON •
LIMITS '
(NOTE 3.1). •

C. LAUNCH VEHICUE A80RT '
3SE INFORM FLIGHT •
AND FIDO. '
CAPCOM INFORM C3EW •
OF LOSS OF ATTITUOE1

CONTROL.

CREW WILL AfiCRT ON •

(NOTE C » U » '

*8-o02)t OR -iOLw <~6-oi<:. -.12-bw2;
GREATER THAN a :£c/S£C -Nw NC "
DECREASING.

2. PLATFORM G ; M 8 A L A N C U E G -
PITCH. YAW OR RCL- '• -6C-6C2J
CHANGING AT THt RATES GiVtN l\ C J -
5.1.

3. -OSS OF ATTITUuE C3.NTRC-
ALERT tScE NCTfe 5.2).

3. N U T t S ™

i. ORE* A8CRT ..JVIJTS —

'. A : J '. TC.-i ANC ¥ A - -< A 7 £ - - w i , t
viNwS 10 D£G/SiC

-EG/SEC

2. LOSS OF A T * I T ^ W E
ALEHT WILL 5c OIV£.\ =-jR 7-£
ING CONDITIONS

(A )
FAILURE

LVDC/LVDA

.3? ATTITUDE £RRCf< SISN^.-
GMEATER Ti-tAN PLUS OR MlNuS ? JE'G

Gv-iJANCE ScuuENCi

i o j • s - i v s
MARDOVER GRSATi.R *«
5 CcG

c. C U E S —

i . ANGULAR

R8-6O21» OR R O L L (
GWEATER T H A N 5 y
DECREASING.

I N I " I A

*Naiw!-

' A «
R 6 - 6 C 2 .
cG. SEC

Tl ^0*

=rr:?:

au-6C
AND N

2. PLATFORM GIM8AL A
PITCHt YAto. OH 3CLJ- i
CHANGING AT TH£ RATES GIVEN
C.I.

3o
ALERT

L^SS OF ATTITuOi
EE NOTE C.2;.

C. N O T E S —

1* CREW ABORT LIMITS-—

A PITCH ANO YA* RATE PLwS OR
•MINUS 10 O&G/S&C

18) ROLL RATE PLUS OR *I.NuS 20
OEG/SEC

2. LOSS OF ATTITUDE CONTROL
ALERT *ILL 3£ GIVEN FOR 'nt
FOLLOWING CONDITIONS —

J
MISSION 3ATE SECTION GROUP PAGE

APOLLO 11 fc/16/69 5LV - T81
THROUGH TB^/TEUA b-6



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 6 - SLV - TBI THROUGH T3<*/TB<»A

q RULE '

i

6-3

3NDITI0N/VALFUNCTUN' PHASE * RULING • CwES/NGTES/ COMMENTS •

•

•

i

INERTIAL PLATFORM 'LAUNCH
FAILURE - '
ACCELEROMETER

i

i

i

LAUNCH VEHICLE 'LAUNCH
INERTIAL PLATFORM •
FAILURE - ATTITuOE •
REFERENCE '

i

t

i

i

i

i

i

i

i

i

i

i

MISSION

APOLLO 11

*EV

1 t i

' • IA) LVDC/LVOA COMPUTATIONAL
• FAILURE i

' (3) ATTITUOE ERROR S I O ^ L S 9 U U . j
1 GREATER THAN aLUS OR MINUS 3.2 0E_» I
1 PITCH ANO YAW GREATER "-»AN PLUs : •» >
1 •••INUS 5 0£G« !
i '

' :o FAILURE TO INITIATE SRCPE^ '••
• GUIDANCE SEQUENCE

1 ;

1

CONTINUE MISSION • CuES i
3SE INFORM FLIGHT ANO '
•eIOO» ' :• GUIDANCE STAT-jS -»^o v--.; i
CAPCOM AOVISE CREW OF • CCDc 2<O (H60-503*
PROBA8LE OEGRAOED ORBIT. » ;

1 BITS 026 ANO 02 5 rC3 Z Av.CE;. i£T
• TO 'ONE1 ;
1 BITS Jit* ANU 0£i F-JR X -*CCiL JC* '
1 TO 'ONE' j

• a ITS 022 ANO Oil FOR > MCCI- J£T '
• TC 'ONE'

1 2. A.CCELERCMETER P;C<0FFi . x » ' • ;

1 JR Z) INOICATS IN EXC E S S OF 2 ;-g *
• ANQ NOT DECREASING* !--l3-«5G3»
• HU-603. H12-6Q3J

• NOTES— ;

1 !• NO EFFcCT ON v£nIC--
1 TRAJECTORY DURING 5-IC STA^t fj*\.

1 *• LVDC SwITCnEC TO A 3ACXL.-
• V«OO£ ANO UTILIZES A PR£C0'-"--rEu r . " :

PROFILE p0R -A;.£- AXIS .wiiNw *-c ,

• 1 •

CONTINUE MISSION ' C « £ 2 — '
9SE INFORM FLIGHT AND • :•
REC0MM£ND SPACECRAFT ' *. GuIDANCt REFhStNCE S A : . ^ £ ;- j
GUIDANCE TAKEOVER* ' *• 0^ 0 6) '••CDE CCO£ 26 zl~ ~2 i£T '- -

i i«CNE»• (H6G-603)

1 2« GUIDANCE STATuS «0K- - i«t£-. !
1 CODE 2^ (H60-O0 3) iiTS 02 0 «ND 21*
1 rOR Z GIMeAL ScT TO ''ONE'1 3l*S Ola
1 ANO 017 -CR X GI^iAL ScT "„ • • ;.\£ ' '
1 olTS D16 AND Ola FZR v GI MCAL i&T *_

• 3. LADDER OUTP^Tii CONSTANT "Z^
1 FAILED AXES (̂ 5**-bC3. -'33-oG3# »
• H56-603) !

• 4. ATTITUOE ERROR CONSTANT *£R
1 FAILED AXES !H69-6C2» m?Q-6U2»
• H71-602J

• NOTES—
1 . ' 1 . CUE I ANO ANY OTI-IER CgE A«c
• ' NECESSARY TO CALL PLATFORM FAILURE*

)ATE

k/16/69

SECTION

»LV - TBI
THROUGH TB4/TB*A

iKOuP -Aue

,-7



TEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 6 - SLV - TBI THROUGH TB*/TB4A

R RULE !

6-T

CONDITION/MALFUNCTION

RULE \U*BERS 6-5
r-»ROUGn 6-6 ARE
RESERVED.

S-II LOSS CF THRuST

A. ANY SINGuE ENGINE
CAILUR£ TO ATTAIN
THRUST CK LCSS CF
THRUST PRICR TO
NOMINAL S-iI
CUTOFF

3. ANY TWO ENGINES-
=A:LURE TO ATTAIN
THRUST O* LOSS <-F
THRUST —

1. VEHICLE
CONTROLLING

2. IF THE
DIFFERENCE
IN CCMMANOEO
ANGLES ANO
JIV«AL ANGLES
EXCEEOS «>O DEG
IN =ITCH CR vAw

C. ThQEE CR MORE
ENGINES CUT

1. PRIOR TC 3-ivS
TC CR8IT
CAPABILITY

2. AFTER S-IV3 '0
CR3IT
CAPA8ILITY 3UT
PRICR TC LOW

3, AFTER LOW
^EVEL SENSE

(A) 3 CS *
ENGINES
CUT

•

(3) ALL .
ENGINES
CUT

3HASE ' RULING •

t

i

t t

i i

LAUNCH ' •

•A. CONTINUE MISSION •
1 8SE INFORM FLIGHT •
' ANO FIDO.
• t

t i

» i

i i

•B. CONTINUE MISSION/ABORT1
i i

• i

• i

i i

' 1. CONTINUE MISSION •
1 3SE INFORM FLIGHT «
' ANO FIDC. •

1 2. A80RT •
1 3SE INFORM FLIGHT '
1 ANO FIOO ANO
1 TRANSMIT ABORT •
1 REQUEST '
> t

' •

•C. ABORT/EARLY STAGE/ '
• CONTINUE MISSION •
i «

1 1, ABORT
1 3SE INFORM *LlGhiT '

' ANO TRANSMIT ABORT •

1 . 2* EARLY STAGE •
asE INFORM FLIGHT • •

1 AND RECOMME.NO EARLY'
1 STAGING. '

1 3. CONTINUE MISSION - '
• asE INFORM FLIGHT •
• ANO FIOO •

• (A) EARLY STAGE •
1 BSE INFORM •
• FLIGHT ANO •
1 ricCOMMgiso EARLY*

STAGE.

1 (3) CONTINUE MISSION1
i t

' BSE INFORM '
1 FLIGHT •
i i

i i

» i

t i

MISSION

APOLLO lil

REV )ATE

fc/16/69

SECTION

SLV - TBX
THROUGH T8*/TBfcA

GROUP

CUcS/NOTES/COMMENTS

A. C U E S —

1. THRUST OH SWiTCrttS-
(X235-201 THROUGH 2C5, KZSb-
THRCUGH 2C5).

2. THRUST CHAMBER PRESiuHt- Z
1013-201 THROUGH 205).

3. LCNGITuOlNAL ACCELERAT
«A2-603J •

a. CUES—

1. T*Q ENGlNcS OUT ;C-C3 A
A . 2 f A . 3 )

2 . C O M M A N D E D A N G L E S A.\J Zl"

ANGutS (n60—603J

C. CwtS—-

1. *i-RE£ CR MCRE £\%ii\̂ S
(CwES A,l» A.2» A.3)

PAGE

6-8

j

j

(
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""* *
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1 - N }

!
j
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i

i
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

S£CTION 6 - SLV - T3I THROUGH ~3<W73*A

RULE

6-9

6-10

CCNDITION/MALFUNCriC.V O M A £ E • RULING • CwES /NOTES/COMMENTS

S-II STAGE GIM8AL 'LAUNCH
SYSTE^ CAILJRE ANY '
SINGLE ACTUATOR '
nAfOGVE* I INBOARDJ •

S-II SECONO BLANE
S E P A R A T I O N P A I L S
OCCUR AT T83 • 31
SEC

' LAUNCH

S-IVS LOSS OF ENGINE1LAUNCH
^YORAULIC FLUID '
3RIOR TO S-IVB BURN •

'ABORT
'9SE INFORM FLIGHT ANO
•TRANSMIT ASOR' R

'ABORT

•as£ INFORM PLIGHT AND
•TRANSMIT ABORT REQUEST.
'CREW A8OR7 PRIOR TO TB3
•• 32 SEC.

•SPACECRAFT SEPARATION
•BSE INFORM FLIGHT ANO
•FIDO ANO RECQMMENO \0
•S-IVB START.

•FIOO WILL AOVISE CREW
•GF CCI CA0A3ILITY

CUES

1* 'AW -iC7uATOR POii T,
CEEDS - 6 OEG iGa-2Si ̂ nriZ^tjr

Z • ° I TCM AC7;jA FC^

2. AOJACL.NT CONTROL
ACTUATOR IN SA^E »LAN£ vicvcb
3EG iNBOAftO (iAM£ MEAiuKc^
CUEi I ANO 2)

NOTE

CRE* SHQuLU AdQRT AS S
PCSiI8L£ AFTER MAWFW.NCT: ON ̂sl
PRECLUDE s-XCESSIvE *-£RVAL P
IN TM£ AFT INTERSTAGE.

CUES—

1. SECOND PL.HNE
INDICATION SHOWS NO
IM86-206* M87-2O6)

!• GUIDANCE MODE * U A O
CODE 25 9IT D15 RE*Al
'.H6Q-60 3) .

2. IGNITION BUi: V - u 1
MAP.S AT APPHCXI.MATELY ic
(M125-2Q7J.

N U T E S — - THfc C A E * iHCLLw

OCCURS TO PREC-UOE EXCE^SIvl
3RC8LEMS IN AFT I,NTE«sr«G£.

CUES—
1* HYORAULiC RESERVOIK

APPKQX ZE^O PERCENT (L7-<.oi

2.
-ESS

HYORAULIC SYSTEM PRESSURE
"AN 17QQ PS I A • C «• I — *»C2 ) .

3« MYORACwIC RtjC.^V-Irt JR
SURE APPROX ZERU PSiA lD*2-<»03).

NOTE—-

1. L7-<»03 PLUS ONE OF T-e OT"Er<
CUES ARE REUUlKtD FOR IMPLEMENTATION
OF THIS RULE.

MISSION

APOLLO il

REV DATE

4/16/69

SECTION

SLV - T81
THROUGH TB4/TB4A

GROUP PAGE

6-9



N A S A - M a n n e d S p a c e c r a f t C e n t e r

! TEM

MISSION RULES
SECTION 6 - SLV - TBI THROUGH TB4/TB4A

CONOI TIC\/vALFyNCTlC,V PHASE RULING CuES/NOTES/CG

6-11

S-IvB STAGE LOSS OF
'LAUNCH 'A. SPACECRAFT SEPARATION

A. pAlLS TO ATTAIN •
THRUST OR PREMATUR£ •

SHUTDOWN PRIOR TO1

OBTAINING PARKING1

ORBIT •

S. PAILS TO ATTAIN •
THRUST OR
PREMATURE •
SHUTDOWN PRIOR TO'TLI
VELOCITY CUTOF? '
eCR SECOND BURN '

BSE INFORM FLIGHT AND
FIQQ.
FIDO WILL ADVICE CREW
OF COI CAPABILITY

CONTINUE MISSION
9SE INFORM FLIGHT AND
FIDO.
T>i€. SPACECRAFT SHOULD
REMAIN ATTACHED TO ThE
S-IVB/IL AND MONITOR
LH2 AND LOX TANK
ULLAGE PRESSURES. IF
SEPARATION IS REQUIRED
THE SPACECRAFT SHOULD
IMMEDIATELY GO TO A
SAFE DISTANCE
(7000 FT) PROM THE
S-IVB/IU.

CUES

i. THRUST

ZERO (Dl-<*01 ) .

THRUST OK
)

3« L'JNGITUOINAL ACCELERATION
ZERO (A2-6G3W

*•• TB5 IS INITIATED, MOUfc C
25* BIT 02 SET TO 0N£ (H6W-603J.

NOTE—-

SEPARATION «ILL iJE ^EwuI^ED
VIOLATION OF FMR 7-6 CR F*'H 7-l<»,

MISSION DATE SECTION GHOUP PAGE

APOLLO 11 t/16/69 SLV - TBI
THROUGH TB4/T94A 6-10
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i TEM

i N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - T1S ANO TB7

ITEM

SUMMARY OF COAST PHASE RULES

7-1 INSUFFICIENT PROPELLANT

7-2 RESERVED

7-3 MAIN FUEL VALVE FAILS TO CLOSE

7-4 MAIN OXIDIZER VALVE FAILS TO CLOSE

7-3 RANGE SAFETY SYSTEM NOT SAFEO AFTER INSERTION

7-6 COLO HELIUM SHUTOFF VALVE FAILS OPEN

7-7 AUXILIARY MYORAULIC PUMP FAILS

7-8 LOSS OF ATTITUDE CONTROL

7-9 CONTINUOUS VENT REGULATOR FAILS TO OPEN

7-10 APS ULLAGE ENGINE FAILS ON

7-11 TBS OR TB7 FAILS TO INITIATE

7-12 RESERVED

7-13 IU ENVIRONMENTAL CONTROL SYSTEM FAILS

7-14 COMMON BULKHEAO DELTA P

7-15 LOSS OF S-tVB STAGE PNEUMATICS

7-16 LOSS OF ENGINE CONTROL BOTTLE PRESSURE

7-17 LH2 TANK VENT FAILURE OR LEAK

7-18 LOW COLD HELIUM SUPPLY

7-lt LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSlA

7-20 J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

7-21 PU VALVE FAILURE

7-22 S-IV8 LOSS CF HYDRAULIC FLUID

7-23 RESERVED

7-2* RC5ERVED

7-23 LOX NON-PROPULSIVE VENT FAILS TO OPEN

7-26 LH2 LATCHING VENT VALVE FAILS TO OPEN

7-27 GH2 START BOTTLE DUMP FAILS TO OCCUR

7-28 COLD HELIUM DUMP FAILS TO OCCUR

7-29 RESERVED

7-30 RESERVED

THE FOLLOWING MISSION RULES ALSO APPLY TO THIS SECT! NONE

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

SLV - TB3
ANO TIT

GROUP



3EV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - TB5 ANO TB7

'RULE CONOITION/MALFUNCTION1 PHASE

7-1 PRIOR TO RESTART*
INSUFFICIENT
PROPELLANT REMAINS
FOR ACHIEVEMENT OF
TLI SUIOANCS
CUTOFF

RULE NUM8EH 7-2 IS
RESERVED*

J-2 ENGINE MAIN
FUEL VALVE (MFV)
FAILS TO CLOSE AT-

A* FIRST S-IV8
CUTOFF

SECOND 5-IVB
CUTOFF

EARTH
ORBIT

EARTH
0R81T

TLC

NO 3-IVB RESTART

BSE INFORM FLIGHT ANO
RECOMMEND NO 3-IVB
RESTART*

A* CONTINUE MISSION

BSE INFORM FLIGHT ANO
CCMMANO (ASAP)-—

1* PHEVALVES ANO
REC:RC SHUTOFF
VALVES CLOSEO
(SEE NOTED

2. ATTEMPT TO CLOSE
MFV

IF SUCCESSFUL• BSE
COMWANO—

3* PREVALvE ANO RSCIRC
SHUTOFF VALVES
OPEN

B* CONTINUE MISSION

BSE INFORM FLIGHT ANO
COMHANO—

1* PREVALVES ANO
RECXRC SHUTOFF
VALVES CLOSE

2* ATTEMPT TO CLOSE
MFV

WHEN S-rvB IS AT
PROPER OUMP ATTl[TUQE.
BSC COMMANO—
3* PH(VALVES ANO

RECXRC SHUTOFF
VALVES OPEN

CUES/NOTES/COMMENTS

C U E —

PROPELLANT REMAINING AS
ASCERTAINED DURING REAL-TIME
MONITORING EVALUATIONS*

C U E S —

1* MAIN FUEL VALVE POSITION
I 04-401>•

2* MAIN
(KU8-401W

3. FUEL
IF2-401).

4* FUEL
(F5-401)•

N O T E S —

FUEL VALVE OPEN

FLQWM6TER FLOWRATE

RECIRC FLOWRATE

1* IF THE MFV IS OPEN* THE LH2 W
PUMP INLET PRESSURE WILL GO TO ZERO *
PSIA AFTER COMMANO ACTION (A.I). \

2* THIS FAILURE WILL
EVALUATION OF L«2 RESIDUALS TQ
DETERMINE ADEQUACY FOR TLI VELOCITY
CUTOFF (REF FM« 7-1).

MISSION REV 0AT6 SECTION GROUP PAGE

APOLLO 11 SLV - TBS
ANO TB7 7-2



REV. ITEM'

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 7 - SLV - TiS AND TBT

R 'RULE

i

i

7-4

•CONDITION/MALFUNCTION* PHASE » RULING

J-2 ENGINE MAIN
OXIDIZER VALVE (MOV)
FAILS TO CLOSE A T —

A. FIRST S-IV8
CUTOFF

B* SECOND BURN >
CUTOFF •

•EARTH
'ORBIT

TLC

•A. CONTINUE MISSION/NO
1 S-IVB RESTART

1 BSE INFORM FLIGHT ANO
' COMMAND (ASAP) —

1 1* PREVALVES AND
' RECIRC SHUTOFF
1 VALVES CLOSED
1

2. ATTEMPT TO CLOSE
MOV

IF SUCCESSFUL* BSE
COMMANO—

3. PRSVALVE ANO <
RECIRC SHUTOFF
VALVES OPEN

IF MOV CANNOT 3E '
CLOSCO* RECOMMEND NO •
S-lVi RESTART •

i

B. CONTINUE MISSION •
BSE INFORM FLIGHT ANO '

l« PREVALVES ANO •
RECIRC SHUTOFF *
VALVES CLOSEO '

Z» ATTIMPT TO CLOSE •
MOV •

AT INITIATION '
OF LOX DUMP* '
BSC COMMANO— •

It PRfVALVES ANO »
RECIRC SHUTOFF *

' * VALVES OPEN *

MISSIOM

APOLLO 11

REV DATE

4/1*/*?

SECTION

SUV - Tli
ANO Tt?

OftQUP

• CUES/NOTES/COMMENTS

• I
, C U E S — i

J 1« MAIN OXIDIZER VALVE POSITION
! (fi3-401)«

• 2. MAIN OXIDIZER VALVE OPEN
' (K120-401U

' *• LOX FLOWMETER FLOWRATE
1 (F1-4O1).

N O T E S —

1« A RESTART WILL BE ATTEMPTED Tr
THE MOV CAN BE CLOSED.

2. THIS FAILURE WILL 9ECUIRE
EVALUATION OF LOX RESIDUALS TO
DETERMINE ADEQUACY FOR TLI VELOCITY
CUTOFF (REF FMR 7-1)•

i

i

I

PAGE

7-3



3EV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECT XOM 7 - SLV - TBS ANO TS7

'RULE

7-3

lONOITION/MALFUNCTION* PHASE ' RULING CUES/NOTES/COMMENTS

RANGE SAFETY SYSTEM
NOT SAFEO AFTER
INSERTION

A. PROPELLANT
DISPERSION
SYSTEM NOT ARMED

PROPELLANT
OISPERSION
SYSTEM ARMED ANO
RSO HAS NOT SENT
MFCO

S-lVB STAGE COLO
HELIUM SHUTQFF
VALVES FAIL TO CLOSE
AT—

A. TB9 • 1*4 SEC

8* T87 • 1.1 SCC

EARTH
ORBIT

A* CONTINUE MISSION

8SE INFORM FLIGHT ANO
RECOMMEND RSO SENO
SAFE COMMANO

3. SPACECRAFT SEPARATION

BSE INFORM FLIGHT ANO

1. RECOMMENO
SPACECRAFT
SEPARATION TO A
SAFE DISTANCE
(7000 FT).

2* WHEN SPACECRAFT HAS
REACHED A SAFE
01 STANCE.
RECOMMENO RSO SENO
SAFE COMMANO*

A. CONTINUE MISSION
NO S-lVB RESTART

BSE INFORM FLIGHT ANO
COMMANO—

1« LOX NPV VALVE OPEN

2. ATTEMPT TO CLOSE
STAGE COLO HELIUM
SHUTOFF VALVES
IF 2 SUCCESSFUL* BSE
COMMANO IMMEDIATELY—

3. LOX NPV VALVE CLOSE

IF 2 IS UNSUCCESSFUL*
B3C INFORM FLIGHT ANO
RECOMMEND SPACECRAFT
SIP IF LOX ULLAGE
PRESSURE AT 30 PSIA OR
SATURATED.

8* CONTINUE MISSION

AFTER T87 • 2 MfN 30
SCCf BSE INFORM FLIGHT
ANO COMMANO—

1. LOX NPV VALVE OPEN
AT T87 • IS M1N 8SC

S E N O —

2« LOX NPV VALVE CLOSE

CUES

1*
THAN

FIRING UNIT I RS
OR EQUAL TO

EB* GREATER
1*6 VOLTS j

2*
THAN
(M31-411J.

FIRING UNIT
OR EQUAL

2 RS saw
TO 1.*

GREATER
VOLTS

3« RANGE SAFETY RECEIVER NO*
ENABLE (N57-411) 8ETWEEN 2*4 ANO
VOLTS.

*• RANGE SAFETY RECEIVER NO*
ENABLE IN62-OU) BETWEEN 2.* ANO
VOLTS.

5* . RSO DISPLAY
SYSTEM STATUS.

NOTES-—

ANO COHMANO

1. RSO SHOULD NOT ATTEMPT TC
SAFE THE RANGE SAFETY RECEIVERS CN
REVS 2 ANO 3 UNTIL ,MCC CONFIRMS TH€ j
PROPELLANT DISPERSION SYSTEM IS NOT
ARMED (CONOITICN A ONLYU

2. EITHER CUE 1 OR Cu£ 2 IS
SUFFICIENT FOR IMPLEMENTING THIS
RULE*

C U E S —

1« COLD HELIUM REGULATOR
01SCHAROS PRC&SUAi GAEATSA THAN 200
PSIA (00103-403)•

2« LOX TANK ULLAGE PRESSURES
(00179-404

3. COLO HELIUM 30TTLE
DECAYING (00016-425* D0263-^03).

NOTES-

1* FAILURE TO CLOSE THE SHUTOFF
VALVES MILL RESULT IN THE DEPLETION
OF THE COLD HELIUM.

2* ACTION REQUIRED TO AVOID
EXCEEDING LOX TANK OVERPRESSURE Oft
BULJCHEAO POSITIVE DELTA PRESSURE
LIMITS (FMR 7-14). 3« SEE FMR 7-18
FOR RESTART CRITERIA FOR OFF-NOMINAL
COLO HELIUM PRESSURE*

MISSION REV DATE SECTION GROUP

APOLLO IX 4/U/ftt SLV - TBS
ANO TB7



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 7 - SLV - TB3 AND TB7

'RULE

7-7

CONOITION/MALFUNCTION* PHASE • RULING

S-IVB AUXILIARY
HYDRAULIC PUMP FAILS

A« TO TURN OFF AS
SEQUENCEO

8* TO TURN ON

AS SEQUENCEO
ANO THE
HYORAULIC
FLU 10 TEMP IS
BELOW OR
PREOICTED
TO DROP BELOW
10 DEG F
BEFORE NEXT
STATION AOS

AT TB4 • 3
MIN 39 SEC

EARTH
ORBIT

TLC

A. CONTINUE MISSION

SSE INFORM
FLIGHT ANO

1. ATTEMPT TO TURN OFF
AUXILIARY HYDRAULIC
PUMP AS SOON AS
POSSIBLE

8« CONTINUE MISSION

1. BSC INFORM FLIGHT
ANO ATTEMPT TO TURN ON
AUXILIARY HYDRAULIC
PUMP

2* BSE INFORM FLIGHT
ANO ATTEMPT TO TURN
OFF AUXILIARY
MYORAULIC PUMP

CUES/NOTES/COMMENTS

C U E S —

A«l# SYSTEM PRESSURE
PSIA (041-403)*

A80VE

2. RESERVOIR LEVEL BELOW 50
PERCENT (L7-403U '

3. AFT BUS NO. 2 CURRENT ABOVE
20 AMPS (M22-404I,

4. HYDRAULIC RESERVOIR OIL
PRESSURE GREATER THAN 137
(042-4031.

NOTES-

FAILURE TO TURN OFF HYDRAULIC
PUMP OEPLETES AFT NO. 2 BATTERY IN
APPROXIMATELY J^MIN ANO OVERHEATS
HYORAULIC SYSTEM IN APPROXIMATELY 70
MIN

C U E S —

B.I. SYSTEM PRESSURE
PSIA (041-403).

BELOW 1700

2. RESERVOIR OIL LEVEL A8OVE 50
PERCENT (L7-403).

3. AFTER BUS NO. 2 CURRENT AT
ZERO AMPS (M22-404).

4. RESERVOIR PRESSURE LESS THAN
t» PSI (042-403).

5. HYORAULIC PUMP INLET OIL TZ*9
(CSO-401).

*• *E«€ftVOIR OIL TEMP <CS:-403>«

Mission REV OATE SECTION GROUP PAGE

APOLLO 11 4/14/A9 SLV * TBS
ANO TB7 7-*



TEM!

NASA - Manned Spacec ra f t C e n t e r

MISSION RULES-

SECTION 7 - SLV - TB» ANO TB7

R »RULE CONDITION/MALFUNCTION* PHASE RULING CUES/NOTES/COMMENTS

LOSS OF ATTITUOE
CONTROL DURING

A. TBS AND TB7 TO
TB7 • 13 MIN

B* TB* TO TB6
MIN 20 SEC

AFTER TB7 • 13

0* AFTER TBt
INITIATE

EARTH
ORBIT/
TLC

TLI

TLC

TLC

A, SPACECRAFT GUIDANCE
TAKEOVER

BSE INFORM FLIGHT AND
RECOMMEND SPACECRAFT
GUIDANCE TAKEOVER

IF UNSUCCESSFUL* BSE
RECOMM€NO SPACECRAFT
SEPARATION

B. TLI INHIBIT

BSE INFORM FLIGHT ANO
RECOMMEND TLI INHIBIT

C« CREW DISCRETION

BSE INFORM FLIGHT ANO
FIDO

O# CONTINUE MISSION

BSE INFORM FLIGHT ANO
FIDO ANO TERMINATE—

X* PROPCLLANT DUMP

2* ULLAGE ENGINE BURNS

CUES-—

A. I. ANGULAR HATES • PITCH
<R*-602. R13-602J OR YAW (RS- 602»
RI-*02). GREATER THAN 0.3 QEG/3EC
ANO NOT DECREASING. ANO 3CLw
<R6-*02» fU2-602>» GREATER THAN C.5
DEG/SEC ANO NOT DECREASING

2. PLATFORM GIM3AL ANGLES
PITCH. YAW. OR ROLL (H60-603J
CHANGING AT RATES CORRESPONDING TO
THOSE IN CUE i

3. LOSS OF ATTITUOE CONTROL ALERT
(SEE NOTE 2)

8. 1* ANGULAR RATES - PI^CH
(R4-402. R13-402) OR YAW (R3- 602 r
Rt-602) GREATER THAN 0.5 OEG/SEC AnO
NOT DECREASING. ANO ROLL (R6-6Q2,
312-602) GREATER THAN 0.3 OEG/ScC
ANO NOT DECREASING

2* SAME AS CUE A.2

3. SAME AS CUE A.3

C« 1. ANGULAR RATES PITCH

AND ROLL (R6-602. R12-*C2>
GREATER THAN 1.0 DEG/SEC ANO NOT
DECREASING

2. SAME AS CUE A.2

3. SAM€ AS CUE A.I

0. SAME AS CUES C.I. C.2. AND C»3

j

J

N O T E S —

1. AFTER S-IVB CUTOFF AND DURING
PROGRAMMED MANEUVERS THE ABOVE RATE
LIMITS ARE NOT APPLICABLE

2* LOSS OF ATTITUDE CONTROL ALERT
rfILL BE GIVEN FOR THE FOLLOWING
CONDITIONS—

(A) LVDC/LVOA COMPUTATIONAL
FAILURE

ATTITUOE ERROR(8} ABNORMAL
SIGNALS

(C) FAILURt TO INITIATE PROPER
GUIDANCE SEQUENCE

(0) ATTITUOE REFERENCE FAILURE

MISSION ICV )ATC SECTION

APOLLO 1 1 ILV - ret
MO TBT 7-4



TEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 7 - SLV - TS3 ANO T87

'RULE 'CONDITION/MALFUNCTION1 PHASE

7-9

7-10

7-X1

RULING CUES/NOTES/COMMENTS

CONTINUOUS VENT
SYSTEM (CVS)
REGULATOR FAILS TO
OPEN IN T85 (TB5 «•
59 SEC)

APS ULLAGE ENGINE(S)

THRUST PAILS TO
TERMINATE AT
SEQUENCEO TIMES

TIME BASE 9 OR TIME
BASE 7 PAILS TO
INITIATE AT S-IVB
CUTOPP

RULE NUMBER 7-12 IS
RESERVED*

EARTH
0R8IT

EARTH
ORBIT

EARTH
ORBIT/
TLI/TLC

EARTH
ORBIT
TLC

'CONTINUE MISSION/NO
'S-IV8 RESTART
•BSE INFORM FLIGHT ANO

•1« ATTEMPT TO OPEN CVS
'RELIEP OVERRIDE SHUTOFF
1 VALVE
i

J IF UNSUCCESSFUL• B S E —

•2. VENT THE LM2 TANK
1 PRIOR TO TB6 TO A
' VALUE BELOW THE
1 PRESSURE REQUIRED FOR
1 TB4 INITIATE
i

'IF THE LM2 SLCWOOWN IS
'COMPLETED WITHIN 30
'MINUTES PRIOR TO TB4
'INITIATE* COMMAND—
t

'3* ULLAGE ENGINES ON
i

'AFTER 90 SEC OF ULLAGE
i S E N D —
t

'*• ULLAGE ENGINES OFF

'ULLAGING SHOULD 8E
'COMPLETEO PRIOR TO THE
'AMBIENT REPREMURI2ATI0N*
i

'IF NEITHER COMMANO
'ACTION(S) 1 NOR 2 IS
'SUCCESSFUL* 8SE RECOMMENO*
•NO S-tVft RESTART.

'CONTINUE MISSION

'8SS INFORM FLIGHT ANO
•ATTEMPT TO TERMINATE
'ULLAGE ENGINETMRUST.
i

'IF UNSUCCESSFUL* 8SE
•INFORM FLIGHT OF
•IMPENOING LOSS OF
•ATTITUOE CONTROL.

'SPACECRAFT SEPARATION
I

'BSE INFORM FLIGHT ANO
•RECQMMCftO IMMCOtATS
•SEPARATION TO A SAFE
•OXSTANCE

C U E S —

1« CVS NOZZLE PRESSURE
(Olfl-409* 0182-409).

CVS REGULATOR CLOSED
»

LM2 ULLAGE PRESSURE

2
13

3
17

NOTES-

1« IF THE CVS REGULATOR FAILS TO
OPEN. THE LH2 SATURATION TEMPERATURE
WILL INCREASE ABOVE RESTART LIMITS.

2» COMMANO ACTION WILL REQUIRE
EVALUATION OF LH2 RESIOULAS TO
DETERMINE AOEQUACY FOR TLI VELOCITY
CUTOFF. APPROXIMATELY ISO POUNOS OF
LH2 WILL BE LOST FOR EACH PSi 7H£
LH2 TANK IS VENTED BELOW 19.S PSIA.

C U E S —

!• ULLAGE ENGINE THRUST CHAMBER
PRESSURE GREATER THAN 90 PS IA
(D22O-*14* D221-41S).

2« APS HELIUM SPHERE PRESSURE
DECREASING (D35-414* 036-%13»
023-41** 0251-^13)•

CUES—•

LVOC FAILURE

N O T E —

THIS CONDITION WILL RESULT IN
LOSS Of SEQUENCING ANO PITCH ANO YAM
ATTITUDE CONTROL*

MISSION ICV

APOLLO 11

DATE SECTION

ILV - TBS
M O TB7

GROUP »AGt

7-7



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 7 - SLV - TBS AHO Tl7

CONOlTION/MALFUNCTION1 PHASE * RULING CUES/NOTES/COMMENTS

7-13 IU ECS WATER VALVE
FAILS TO CYCLE OPEN
ANO CLOSED

A* MATER VALVE
CLOSED ANO
COOLANT INLET
CONTROL
TEMPERATURE IS
64 OEG. F OR
MIGHERt ANO

THE INERTIAL
GIMBAL
TEMPERATURE IS
PREDICTED TO 8E
EQUAL TO OR
GREATER THAN
115 DEG.F BEFORE
THE NEXT SITE AOS
Oftt

THE LVOC MEMORY
TEMPERATURE IS
PREDICTED TO BE
EQUAL TO OR
GREATER THAN
124 OEG.F BEFORE
THE NEXT SITS AOS

6* MATER
VALVE OPEN

ANO COOLANT

INLET CONTROL
TSMP IIS 59 DEG.F
OH LESS* ANO

THE INERTIAL (31 MB
TEMPERATURE IS
PREDICTED TO BE
104 Bfa*F OH LIS4
BEFORE THE NEXT
SITE AOS ORt

THE LVDC MEMORY
TEMPERATURE IS
PREDICTED TO BE
32 OEO.F OR LESS
BEFORE THE NEXT
SITE AOS*

ALL
A« CONTINUE MISSION

BSE INFORM FLIGHT ANO
S E N O —

1# ECS LOdlC INHIBIT
COMMANO

2. WATER VALVE OPEN

B* CONTINUE MISSION

BSE INFORM FLIGHT ANO
S E N D —

!• ECS LOGIC INHIBIT
COMMANO

2» WATER VALVE CLOSED

CUES-

1« WATER VALVE
<G3-601» G6-60D*

J
CLOSED/OP?N j

!• ME/H20 TEMP (C15-601).

3. G»W MODE COOE 27 BIT 08 SET
TO ZERO (HtO-603).

4. ST-124 INERTIAL
(C34-403).

TEMP

INLET TEHP

6, LVDC MEMORY TEMP (C54-603).

5* SUBLIMATOR
(C11-601U

7. LVDA TEMP NO. 1 (C55-603).

8* LVOA TEMP NO* 2 (C56-603U

MlSSXOH REV PATE SECTION GROUP PAGE

APOLLO 1 4/16/4 ISLV - Tif
ANO TB7 7-§



5 •RULE

7-14

r

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - T93 AND TB7

'CONDITION/MALFUNCTION' PHASE ' RULING

S-IV8 STAGE COMMON
BULKHEAD DELTA
PRESSURE REACHES
OR EXCEEDS—-

A. MINUS 20 PSID
OR

PLUS 30 PSID

8* MINUS 26 PSIO
OR

PLUS 36 PSIO

EARTH
ORBIT
TLC

APOLLO 1

A* CONTINUE MISSION

BSE INFORM FLIGHT ANO
COMMANO—

LH2 AND/OR LOX VENT
VALVES OPEN OR CLOSED
TO PRECLUOE REACHING
SEPARATION LIMITS

8. SPACECRAFT SEPARATION

BSE INFORM FLIGHT ANO
FIDO ANO RECOMMENO
SPACECRAFT SEPARATION
TO A SAFE DISTANCE

CUES/NOTES/COMMENTS

CUES —

1« LH2 TANK ULLAGE
U177-408t 0178-408) .

2. LJX TAN*; ULLAGE
(0130-406.

(02-403
LH2 PUMP INLET P9ESSOR£

<>• LOX PUMP INLET
(03-403J.

NOTES

!• MINUS DELTA PRESSURE IS
DEFINED AS A FUEL TANK jLwAGc
PRESSURE GREATER THAN THE wGx :AN
ULLAGE PRESSURE.

2. PLUS uELTA PPESSL.^c I ?
DEFINED AS A LQX 'ANK. ULLAG
PRESSURE GREATER THAN THE ?U£L TA,N<
ULLAGE PRESSURE.

3« THE MINIMUM RECOMM g.N OES
DISTANCE BETWEEN Th£ S-IV8 ANO ri
SPACECRAFT IS 7,000 FT.

<•• THE 3UL<H£AC
STRUCTURALLY FAIL AT THE
LIMITS OF MINUS 32.3 PSID
42*0 PSIO*

OR PLUS)

i

4/16/6 SLV - TBS
AND T87



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION ? - SLV - T95 AND TB7

R 'RULE

7-15

CONDITION/MALFUNCTION1 PHASE • RULING

LOSS OR IMPENDING
LOSS OF S-IV3 STAGE
PNEUMATICS PRESSURE

A« ENGINE PUMP PURGE
FAILS ON (TBS • 1
MIN 3 SEC)

STAGE PNEUMATIC
PRESSURE LEAKING
AT GREATER THAN 6
PSI/MIN IN T35 OR
EXCESSIVE LEAKAGE
DURING TB7

EARTH
ORBIT

EARTH
ORBIT/
TLC

A* CONTINUE MISSION

BSE INFORM FLIGHT ANO

1. ATTEMPT TO
TERMINATE PURGE

IF JNSUCCESSFULt
COMMANO—

2» AMBIENT HELIUM
SUPPLY SHUTOFF VALVE
CLOSED

3» REOPEN AMBIENT
HELIUM SUPPLY SHUTOFF
VALVE AS REQUIRED

3. CONTINUE MISSION

3SE INFORM FLIGHT ANO
CCMMANO-—

1* AMBIENT HELIuH
SHUTOFF VALVE
CLOSED

2* REOPEN AMBIENT
HELIUM SHUTOF"?
VALVE AS REQUIRED

CUES/NOTES/COMMENTS

C U E S —

A«l. ENGINE ?U»
PRESSURE (O3O-*O3> -M
FROM ABOUT 100 ?SIA
? S I A •

2* AMBlEr^T -EL
SPHERE PRESSURE (0236
DECREASING AT 3 PSI/M

Li TO iECREA
"0 AbCUT

UM
<»C3»

3«1» STAGE
PRESSURE 10226-^

2« LOX
'. 088-^03 t 025^-^03)

>

MISSION REV DATS SECTION GROUP PAGE

APOLLO 11 SLV - TBS
ANO TB7 7-10
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - TBS ANO T17

RULE ICQNOITION/MALFUNCTIQN 1 PHASE •

7-16

7-17

RULING

S-IV8 ENGINE CONTROL
aOTTLE PRESSURE LESS
THAN 400 PSIA

LH2 TANK VENT
FAILURE OR LEAK
OUTING ORBITAL COAST

EARTH
0R8IT/
TLI

EARTH
ORBIT

NO S-IVB RESTART
(TB5J/TLI
INHIBIT (TB6)

BSE INFORM FLIGHT AND
RECOMMENO NO S-IVB
RESTART

CONTINUE MISSION

IF LH2 ULLAGE PRESSURE
DROPS BELOW 17 PSU. BSE
COMMAND —

1« BOOST LH2 VENT VALVES
CLOSEO ANO CVS
REGULATOR CLOSEO
(ORIFICE OPEN)

IF THE SITUATION CANNOT
BE CORRECTEDt AFTER
INITIATION OF BURNER
REPRESS* BSE COMMANO—

2. SECONO BURN RELAY OFF

CuES/NOTES/COMMENTS

CONTROL 30TTL£

CUES—

1. ENGINE
PRESSURE (019-^01»

2. REPRESSURIZATICN BOTTLE
PRESSURE (D20-4G3t D88-<.Q3»

03. 0234-403).

CUES—

1* LH2 ULLAGE PRESSURE
(0177-408* 0178-408).

2* LH2 PUMP INLET PRESSURE
(02-403)•

3. LH2VENT CLOSED OlSCR£T£S
(Kl-4lOt 0210-410).

N O T E S —

1. IF THE ULLAGE PRESSURE RISES
ABOVE 21 PSIA AFTER THE REGULATOR
HAS BEEN CLOSEO* THE REGULATOR
SHOULD BE CYCLED TO .MAINTAIN A 17 TO
21 PSIA ULLAGE PRESSURE IN L*2 TANK.

2* EXISTENCE OF A SERIOUS LEAK
*ILL BE VERIFIED BY LITTLE OR NO
PRESSURE RISE OuRING BURNER REPRESS*

3* REPRESS REQUIREMENTS ARE
BASED ON LH2 TANK ULLAGE PRESSURE OF
21 PSIA AT INITIATION, OF RESTART
SEQUENCE.

4. IF LH2 TANK ULLAGE PRESSURE
DROPS BELCW 19*5 PSIA OURING TB5»
RESULTING PROPELLANT LOSSES SHOULD
BE INCLUDED IN THE EVALUATION OF
CAPABILITY TO ACHIEVE TLl GUIDANCE
CUTOFF PER FMR 7-W

MISSION

APOLLO 11

HEV DATE

fc/16/49

SECTION

ILV - TBS
TB7

GROUP PAGE

7-11



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - TBS AND T87

'RULE

7-18

7-19

CQNOITION/^ALFUNCTIQN1 PHASE RULING CUES/NOTES/COMMENTS

LOW COLO HELIUM
SUPPLY PRESSURE

A. LESS THAN 1OOO
PSIA DURING TBS

LESS THAN ±50.
PSIA DURING
BURNER
REPRESSURIZATICN

LESS THAN _
PSIA PRIOR
RESTART

TO

LOW LOX TANK ULLAGE
PRESSURE

A« LOX ULLAGE
PRESSURE uESS
THAN J X PSIA IN
TB5

6« THC AMBIENT
REPRESS SYSTEM
OOES NOT INCREASE
THE ULLAGE
PRESSURE TO AT
LEAST JSL P S I A F 0 R

FIRST OPPORTUNITY
RESTART OR ^ 1
PSIA FOR SECOND
OPPORTUNITY
RESTART BY TB6 •
9 MIN 10 SEC

EARTH
0*8IT

TLI

EARTH
ORBIT/
TLI

EARTH
ORBIT

A. CONTINUE MISSION

BSE INFORM FLIGHT ANO
COMMANO FROM LAST
STATION PRIOR TO TB6~

SURNER LOX SHUTDOWN
VALVE CLOSE ON

8. CONTINUE MISSION

BSE INFORM FLIGHT ANO
COMMANO—

i. BURNER LOX SHUTDOWN
VALVE CLOSE ON

2» BURNER LOX SHUTDOWN
VALVE CLOSE OFF

NO S-IVB RESTART
(TB3J/TLI
INHIBIT (TB6)

BSE INFORM FLIGHT ANO
RECOMMENO NO S-IVB
RESTART.

A. CONTINUE MISSION
BSE INFORM FLIGHT ANO
COMMANO—

1* BURNER LOX SHUTDOWN
VALVE CLOSE

2« LOX VENT VALVES BOOST
CLOSE

AS CLOSE AS POSSIBLE TO
TB6 + 7 M!N 30 SEC* BSE
COMMAND—

3. LOX REPRESS ON

B. TLI INHIBIT
BSE INFORM FLIGHT ANO
RECOMMEND TLI INHIBIT

C U E -

COLO HELIUM SPHERE

(D261-*03, D263-403),
PRESSURE

C U E S —

1* LOX ULLAGE
0l80~*06)«

PRESSURES

2. LOX PUMP INLET
(03-003U

PRESSURE

REV DATE SECTION GROUP PAGE

APOLLO IX 4/14/49 SLV - TBS
ANO TB7 7*12



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - TBS AND TB7

7-20

ULE

-21

ONOITION/MALFUNCTION1 PHASE

J-2 ENGINE START
SOTTLE PRESSURE
OUTSIDE RESTART
LIMITS
A. ABOVE l»00 PSIA

OURING ORBITAL
COAST FOR FIRST
OPPORTUNITY
RESTART OR ABOVE
1300 PSIA FOR
SECO.NO
OPPORTUNITY
RESTART

8* ABOVE 1800 PSIA
PRIOR TO RESTART

PU VALVE FAILS TO
A MIXTURE RATIO
GREATER
THAN 5.0 TO 1 ANY
TIME PRIOR TO
RESTART

EARTH
ORBIT

EARTH
ORBIT/
TLI

RULING

A* CONTINUE MISSION

BSE INFORM FLIGHT AND
SENO —

1. START BOTTLE VENT
OPEN FOR 3 SEC

2. REPEAT COMMAND AS
NECESSARY TO INSURE
A PRESSURE OF LESS
THAN 1400 PSIA FOR
FIRST OPPORTUNITY
RESTART OR 1500
PSIA FOR SECOND
OPPORTUNITY
RESTART

8. SPACECRAFT SEPARATION

BSE INFORM FLIGHT ANO
FIDO ANO RECOMMENO
SPACECRAFT SEPARATION

CONTINUE MISSION

BSE INFORM FLIGHT ANO
COMMAND—

1. PU VALVE HARDOVER
POSITION ON (LOW EMR
4.3 TO 1) (SEE NOTE i>

IF 1 IS UNSUCCESSFUL* BSE
INFORM FLIGHT AND —

2. VENT START BOTTLE TO
ACCEPTABLE LIMITS

CUES/NOTES/COMMENTS

CU£S

(D17-*»01t
STAfcT BOTTLE PRESSURE

cues—

1* PU VALVE POSITION (G10-*01).

2* PU FEEDBACK VOLTAGE (M«l-*11>

N O T E S —

1. THIS FAILURE MILL REQUIRE
EVALUATION OF RESIOUALS TO DETERMINE
AOEQUACY FOR TLI VELOCITY CUTOFF
(REF FMR 7-1).

2* PU FEEDBACK VOLTAGE M*l* IS
ONLY VALIO *HEN PU SYSTEM POttER IS
ON

MISSION

APOLLO 11

tev DAT! SECTION

t/16/69 SLV - TS5
ANO TB7

GROUP PAGC

7-13



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SUV - TBS AND T87

•RULE CONOITION/MALFUNCTION1 PHASE

?-22

RULING

S-IVB LOSS OF ENGINE

HYDRAULIC FLUIO

RULE NUMBERS 7-23
AND 7-2<» ARE
RESERVED.

EARTH
ORBIT/
TLI

NO S-IVB RESTART
(T35J/TLI
INHIBIT ITB6)

BSE INFORM FLIGHT ANO
RECOMMEND NO S-IVB
RESTART

CUES/NOTES/COMMENTS

CUES-—

1. HYORAULIC RESERVOIR OIL LEvEu
APPROX ZERO PERCENT <L7-*O3).

2, HYOHAULIC SYSTEM PRESSURE
LESS THAN 1700 PSIA <D*

3. HYORAULIC RESERVOIR PRESSURE
APPROXIMATELY ZERO PSIA (D42-M33).

N O T E S —

L7-403 PLUS ONE OF TH£ UTH£« CUES
ARE REQUIRED FOR IMPLEMENTATION OF
THIS RULE.

MISSION >ATE SECTION •KOUP

IPOLLO 11 ILV - TBS
INO TB7



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

c

:-:s v

R

1 TTM

RULE '

f

7-23

7-26

SECTION 7 - SLV - TBS AND TB7

ONOITION/MALFuNCTION' PHASE • RULING • CUES/NOTES/COMMENTS

S-IVB STAGE LOX •
NONPROPULSIVE VENT •
(NPV) FAILS TO OPEN •
A T — •

A, TB7 • 0.7 SEC '

B* TO LATCH OPEN AT •
TB8 • 17 MIN 3 •
SEC """ |

LM2 LATCHING VENT
VALVE FAILS TO
LATCH OPEN AS
PROGRAMMED

-

TLC

TLC

TLC

MISSION

APOLLO 11

REV

A. CONTINUE MISSION '

aSE INFORM FLIGHT ANO '

1* ATTEMPT TO OPEN THE1

LOX NPV VALVE '

IF SUCCESSFUL '

2. VENT THE LOX TANIC •
FOR J.MIN 32. SEC »

THROUGH THE NPV '

IF UNSUCCESSFUL* BSE '
COMMA N O — •

3* LOX NPV VALVE CLOSE1

4. LOX VENT VALVE OPEN*
FOR ,40. SEC •

8. CONTINUE MISSION •

BSE INFORM FLIGHT ANO '

1. ATTEMPT TO LATCH •
OPEN THE LOX LATCHING •

VENT VALVE •

IF UNSUCCESSFUL* BSE '
C0MMAN0— *

2. LOX NPV OPEN '

IF B2 UNSUCCESSFUL* •
3SE COMMANO—-

i

3* LOX VENT OPEN '
-

CONTINUE MISSION

BSE INFORM FLIGHT ANO

1* ATTEMPT TO LATCH OPEN
THE LH2 VENT

•IF UNSUCCESSFUL* BSE
'COMMANO—

'2. LH2 LATCHING VENT
1 VALVE CLOSEO

•3* LH2 VENT VALVE OPEN

'AT TB7 • 13 MlN OR TB7 •
'1 HR 15 MIN COMMANO—

'*• LH2 VENT VALVE CLOSE

pATE

4/16/69

SECTION

SLV - TBS
ANO TB7

C U E S —

1« LOX NPV NOZZLE PRESSURES
( D2O-404* Q2h*-+Q<+ ) •

2. LOX TANK ULLAGE PRESSURE
(0179-406* 0180-406).

3. LOX HPy OPEN OISCRETE
(K19S-424* K199-424)*

C U E S —

1* LH2 HPW NOZZLE PRESSURE
(D1&3-409* 0184-409).

2* LH2 ULLAGE PRESSURE
(0177-408* 0178-408).

• 3. LH2 LATCHING VENT VALV&
| DISCRETES (K210-410* IC2H-410U

GROUP PAGE

7-13



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 7 - SLV - TB3 ANO T87

•RULE

7-27

7-28

CONOIT1ON/MALFUNCTION1 PHASE RULING

ENGINE START BOTTLE
DUMP FAILS TO
INITIATE

S-IV8 STAGE COLO
HELIUM OUMP FAILS TO
INITIATE

TLC

TLC

CUES/NOTES/COMMENTS

CONTINUE MISSION

BSE INFORM FLIGHT ANO
ATTEMPT TO OPEN THE START
BOTTLE VENT VALVE

CONTINUE MISSION

BSE INFORM FLIGHT ANO

1. ATTEMPT TO INITIATE
THE COLO HELIUM DUMP
THROUGH THE BURNER*

IF UNSUCCESSFUL* 8S£
INFORM FLIGHT ANO AT TB8
> 17 MIN 30 SEC S E N O —

2. LOX PRCSSURIZATION
SHUTOFF VALVES OPEN

C U E S — I« GH2 START BOTTLE
PRESSURE (017-^01* 02<a-*01)t

C U E S —

!• COLO HELIUM BOTTLE
<D26l-<*03» 0263-403) •

PRESSURE

MISSION IEV )ATE SECTION GROUP »AGC

APOLLO 11 SLV - T85
TB7



3 SLV - T36
(RESTART)
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 8 - SLV - TB6

1 CUES/NOTES/COMMENTS

* SUMMARY OF RESTART PHASE RULES

8-1 ACCELEROMt-TSH* FAILURE

8-2 O2/H2 BURN6H LH2 VALVE FAILS

9-3 LH2 CHILLDOWN SYSTEM FAILS

3-4 LOX CHILLOO«N SYSTEM FAILS

8-5 LH2 TANK ULLAGE PRESSURF. LOW

9-6 S-IvB ACTUATOR HAROOvER

9-7 CONTINUOUS VENT REGULATOR FAILS TO CLOSE

8-9 LOSS OF ATTITUDE CONTROL DURING SECOND BURN

7-13

c
16

-17

-19

-21

-22

TH£ FOLLOWING MISSION RULES ALSO APPLY TO THIS SECTION—-

6-11 S-ive STAGE wOSS OF THRUST

-.7 S-IVB AUXILIARY HYORAULlC PU*P FAILS

7-3 wCSS CF ATTITuOE CONTROL OuRING TB5 AND TB7 TO SPACECRAFT SEPARATIONt TS6 TO TB6 * 9
MI.N 20 SEC

^-9 CONTINUOUS VENT SYSTEM (CVSJ REGULATOR FAILS TO OPEN IN TB5 (T85 • 59

IU ECS wATEH VALVE FAILS TO CYCLE OPEN AND CLOSED

S-IvB STAGE COMMON eu'-
OSID OP PLUS 30 0SID.

DELTA PRESSURE REACHES OR EXCEEDS MINUS 20
26 PSiO OR PLUS 36 PSID

S-Iv8 ENGINE CONTROL BOTTLE PRESSURE LESS THAN 400 PSIA

L*2 TANK VENT FAILURE OR LEA* DURING ORBITAL COAiT

LO* COLD '•EUIUM SUPPLY PRESSURE

LOX TANK ULLAGE ^RESSL-RE LESS THAN 31 *SIA IN TB5

°U VALVE FAILS TO A V T X T O R £ RATIO GREATER THAN 5.0 TO 1 ANY TIME AFTER RESTART

S-IVB LOSS OF ENGINE HYDRAULIC FLUID

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

SLV - TB6

GROUP PAGE

8-1



N A S A - / W a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 8 - SLv - T86

RULING CUES/NOTES/COMMENTS

TIAL PLATFORM «TLl

A, AFTER '36
INITIATED BUT

TO T3o «
10 SEC

8» AFTER TB6 «- 9
10 SEC

S-tvft STAGE 32'—2

-AILS"CL-SED

A, TLI INHIBIT •

BSE INFORM FLIGHT ANO •

FIOO ANO RECCM^ENO TLI'
INHIBIT PRIOR TO T9& •

*-! MIN AS. SEC#
3. CONTINUE MISSION •

BSE INFORM FLIGHT ANO '
FIDO. •

CONTINUE '-U SSI ON

bSE INFORM FLI(J«7 ANO

1. su^NE' SI-WT:G*\

2. .CGNTI'.UOUS vE\T SVSTE
ORIFICE CPtN

3. =?E°RESSURUATION OFF

CUES—

1. GUIDANCE STAT'jS WUKQ
COOt 2<») (H60-6U3)

bITS u
TC • •ONE'

ANU 025 FOR

alTS D24 ANU 023 FOR X ACCLL iL7
TO • 'ONE' '

3 ITS 022 ANu 021 -OR Y « C ; C bc.T
TO ''ONE'1

2. ACCtLEROVETt'-* PIC<CrFi> (A. '.
wH il INDICATE I>i EXCESS OF 0.5 Oij
ANO NOT OtCR£ASI,\(j t«lU-6C3»
Hll-603. N12-603).

NOTES

1. LVOC SWITCHES TO A 3ACK.^
M.OOE ANO UTILUES A PRECQvP'wTEO F/V
PROFILE FUK FAIuci- AXIS JvjKi\-U S-IVa

OCCURRING DURING Tb3 v.A f
KtCuGNIZEO g.NTlL StCuf̂ J

TI ON.

uES—-

dUHNtrt CHA
t INDICATES

NOTE —

Tn£ O^/H2 BURNER vSTlNi
^ILU NOT DETECT FAlLuRt
BURNER TU IGNITE OR duKNt*
IN THE EVENT TMC Putb "
VALVE FAILS CLUSEJ.

Ml SSIUN REV OATE SECTION GROUP PAGE

APOLLO 11 SLV - TB6
8-2



=M.V I Tf "1

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 8 - SLV - TB6

RULE

8-3

ONOITION/MALFUNCTIUN 1 PHASE

LH2 CHILLOO^N
SYSTEM FAILS DURING
RESTART
PREPARATIONS

TLI

RULING

CONTINUE MISSION

A. 8S£ INFORM FLIGHT
A N O —
1. ATTEMPT TO CORRECT

SITUATION SPECIFIED
IN NCTE l«At l,8i
1.0

IF UNSUCCESSFUL.
BSE INFORM FLIGHT
ANO AT TB 6 «• J_ MIN
Jt5_SEC COMMAND—

2« FuEL LEAD

CUES/NOTES/COMMENTS

cues—

1« LM2 PUMM INLET TE"*H (C3-4Q3)

2« LH2 RECIRC FLOW (F5-<»U4)

3« Ln2 PUMH INLET PKESS ( 02 —<*03 J

4. Lrt2 PREVALVE 'jP£N (<;il-<»O<»J

5* LH2 BLtEU VALVU CLwS:

6« LH2 KECIRC VALVE CLCSC

7« L.-I2 ULLAGE PRtSi (D177-uo8»

N O T E S —

I. LH2 CMlLLOOwN wlLL NOT St
SATISFACTORY IF —

(A) SRbVALVE IS jpt.s

(B)
CLOSED

RECIRCULATICN

(C) BLtED VALVt IS CLCic-

(0) CHILLU0V»I\ PUMP IS *uT ON

I. THIS FAiLUKt AND T«* £

LEAli wlLL REQUIRE '£VALUATIUN CF •
RESIDUALS TO DETERMINE AOfcwL-ACY
TLI VELOCITY CUTOFF (KtF K^k 7-ij

MISSION

APOLLO IX

REV DATE

4/16/69

SECTION

SLV - T86

GROUP PAGE

8-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 8 - SLV - TB6

RULt CNDI TIQN/MALFU.NCTIoN' PHASE RULING

S-IV8 STAGE LOX
CHILLOOWN SYSTEM
FAILS DURING
RESTART
PREPARATIONS

8-5 LOW L H 2 T A N K

T96 *
E AT

1C SEC

8-6

1 TLI

S-lvB ACTUATOR •
CONFIRMED HAROCVER •
(3HEATER THAN OR •
EQUAL TO •/- b D E C . ) '
PRIOR TO T86 • 9 MIM«
10 SEC

TLI

CONTINUE MISSION

3S£ INFORM FLIGHT ANO —
1. A T T E S T TO CORRECT

SITUATION SPECIFIED
IN NOTE l.At 1.8*
IN 1.0

TLI

BSE INFORM FLIGHT ANO
TLI INHIBIT.

TLI INHIBIT

as£ INFORM FLIGHT AND

RECOMMEND TLI INHIBIT

MISSION REV OATE SECTION GROUP

CUES-

INLET

(03-<»03) ANO LUX :*',.<,
(D179-4O6# ^i8G-^w6

(Klw9-<»C3» <IiU-<»C3)

5. LUX 3LCCJ

6. LUX RECIRCULAT iU.\
C L W S E C

NOTES

1. LOA
SATISFACTORY IF —

(A) ^HtVALVt IS uHt*.

(3) RECIRCULATIUN y/ALvE l i ,

IC) 3LtE0 VALVE IS CLw^t-

(0) CHILLDUWN t̂ u'̂ P IS Nu7

CUES —

1. LM2 TANK ULLAGC

2. w.-2 INLCT

NOTE —

AT TB6 • 9 "It* 13 SiC.
TANK ULLAGE PRESSURE SHCW
PSIA *»ICjHfcH THAN WLLAGC
UURINQ ORBITAL COAST TC «t:
REQUIREMENTS.

• CUE—

1. ACTUATOK POSITIONS •/- 5 DE'o
UR GREATER (G1-*OC. Gl-*»03» G2-«»UU.

NOTE

BOTH INDIVIDUAL
POSITIONS '-'UST CO.sFlR
PRIUR TO

yAL-u.\CTIC-!<

PAGE

APOLLO 11 4/16/69 SLV - T86
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 8 - SLV - TB6

•RULE

9-7

9-8

r

:ONOITION/MALFUNCTION' PHASE RULING C'JES/NOTES/COMMENTb

S-IVB STAGE
CONTINUOUS VENT
SYSTEM (CVS)
REGULATOR FAILS TC
CLOSE DURING
RESTART SEQUENCE

LOSS OF ATTITUDE
CONTROL DURING
S-IVfl SECONO PURN

TLI

TLl

CONTINUE MISSION/TLI
INHIBIT

3SE INFORM FLIGHT ANO
COMMAND™

1* SECONO BURN RELAY
OFF

2. ATTEMPT TO CLOSE
TH£ CVS REGULATOR

IF NEITHER 1 NOR 2 IS
SUCCESSFUL* BSE
INFORM FLIGHT AND
RECOMMENO TLI INHIBIT.

SPACECRAFT SEPARATION

BSE INFORM FLIGHT ANO
FIDO. CAPCOM INFORM CREW
OF LOSS OF ATTITUDE
CONTROL.

CREW wlLL ABORT ON LIMITS

CUES

1. CVS NOZZLE ^RESSUKc
GREATER THAN 3 PSIA (U
0182-4C9).

2. CVS REGULATOR

tQ177-<»C8t

CUES

RATES
t YAW

I. ANGULAR
(R4-602» ftl3-60
itS-602) t OR RuLw (:<6-602» -̂ i
GREATER THAN ^ D£G/ScC A\Q
DECREASING.

a I7C-

YAw, OR ROLL (K6C-603) C-M',ci,\ij 4*
RATtS GIVEN IN CUE 1 •

3 . LOSS QF M T T I ' U W / C Cw\T«LL
ALEKT (StE NCTE2)•

N O T E S —

i . Tn£ SLV YAW GIMilAL
IS CRITICAL BEYOND • / - u^ ,

(Z -AXiS)

2. LObS OF ATTITuOt C-
ALERT WILL tt£ GIVEN F<J*
FOLLOWING CONOiTIo.NS —

(A )
FAILURE*

LVDC/LVOA

(B) ATTITUDE tHRCt
ROLL GREATER THAN •/- 3.5 - u
AND YAW GRE*TgR THAN •/- o Sfc

tCJ FAILURE TC
GUIDANCE SEUUENCt.

10) FAILUR&
HYORAULICS.

INITIATE as

OF S"i vn E

(t) A T T I T U U t r<cFtRtNCc P A l L u

MISSION

APOLLO 11

REV OATE

4/16/69

SECTION

SLV - T86

GROUP PAGE

8-5





9 SLV - T/"»8 (SAFIN; .
AND SL INGSHOT)

c





N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 9 - SLV TB8

SUMMARY OF SAFING ANO SLINGSHOT

9-1 STAGE PNEUMATIC DUMP FAILS

9-2 LOX OU^P ?AiLS

9-3 ENGINE CONTROL 3OTTL£ DUMP FAILS

9-4 L*2 DUMP FAILS

9-5 LOSS OF APS FOR DU VP

Tw£ FCLLO'AING REFERENCED eLloHT MISSION RULF.S ARE ALSO APPLlCABLc OuftlNG TIME dASE tli^T

7-3

7-4

7-9

7-13

7-U

7-25

7-26

7-28

J-2 ENGlNt M
CUTOFF

j-2 E\GI,\£

FUEL VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF. sfc'Cj\a S-IVH

OXIOIZER VALVE FAILS TO CLOSE AT S-Ivd CUTOFF, SECONu ov-fcN

LCSS OF A T T I T U O E CONTROL DURING TB5 A.ND TB7 TO SPACECRAFT S E P A R A T I U N * T»6 TC
M I \ 20 SEC AFTER SPACECRAFT SEPARATION/ AFTER TB8 INITIATE

U ECS VALVt FAILS TO C Y C L E OPEN ANO CLOSEO

S-IvB STAGE COMMON 3ULK.MEAO OELTA PRESSURE REACntS OR EXCEEDS ^I
PSID. MINUS 26 °SID OR PLUS 36 PSID*

S-IVB STAGE LOX NON-PROPuLS I v£ VENT INHV) FAILS Tu
AT Tfl 8 • 17 MJN 3 SEC

L*2 LATCH i.\̂  v£NT VALVE F A I L S TO LATCH OP£I\ AS

S-IV8 STAic COLO H E L I U M DUMP FAILS TC INITIATE

AT TB 7

20 PSID

7 j£C» r-j

MISSION

APOLLO 11

Rev DATE

4/16/69

SECTION

SLV - T88

GROUP PAGE

9-1



1 TEN

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 9 - SLV TB8

'RULE

9-1

9-2

CJ-3

9-5

CCNOITICN/MALrUNCTION1 PHASE f
CueS/NOTES/COMMENTS

S-IVB STAGE
PNEUMATIC DUMP
FAILS TO INITIATE

S-IVB LOX DUMP FAILS
TO INITIATE AT TB8
• 12 MIN 0.2 SEC

ENGINE CONTROL
BOTTLE OUMP FAILS TC
INITIATE

uH2 DUM» F A I L S TO
INITIATE AT TS8 •
MIN 9«* SEC

LOSS OF £!Tf£P OR
BOTH APS MOOULaS
OR I OR TO OR DURING
°ROPELLANT OUMP

TLC

TLC

TLC

MISSION

APOLLO 11

REV

CONTINUE MI SSI ON

BSE INFORM FLIGHT AND

1. ATTEMPT TO OPEN THE
ENGINE PUMP O'jRGE CONTROL
VALVE

CONTINUE MISSION

9SE INFORM FLIGHT AND

1. ATTEMPT TC INITIATE
LOX DUMP 9Y OPENING T H £

CXIDIZER VALVE

CONTINUE MISSION

3SE INFORM FLIGHT ANO

1. ATTEMPT TO OPEN T H £
ENGINE HELIUM CONTROL
VALVE

CONTINUE MISSION
SSE INFORM FLIGHT ANO

:. ATTEMPT rc INITIATE
LH2 DUMP BY OPENING
T.i£ MAIN FUEL VALVE

CONTINUE MISSION

BSE INFORM FLIGHT AND
CCMMANO —
U S-IVB 8uSN "OOE ON

OATE

4/16/49

SECTION

SLV - T88

GROUP

CUES

E.\Gi,N£

BIE
PRESSURE '. 0236-«-03t C 3 5 <

CUES—

1* MAIN OXiCIZER VALVfc sOS

2. MAIN OXIOIZE^ VALVE
DISCRETE (ici 20-^01 J.

T:Z?> J

CUE-

1. ENGINE CONTROL ««£•;
(OiB-Oi).

2« ENGINE CONTROL r»£L»«-v

PRESSURE (019-^01. 02*2-*0i:

CJES-

JfeU VALVt

MAIN FUiL vALVt jPi*.

CUES— j
1. MANIF0L3 PRESSURE "*G0 1 u£SS j

T H A N 160 H S I A (Qxio Futu) ; c.'73-<.;-« J

2. MA.MFOui; PRESSURE
T H A N 160 PSIA (
O 7 3 1 5 :

3. HELIUM iuPPLr PRiSiwRt
APPROXIMATELY 11QQ PSIA lO3
O 2 5 O 1 )

<•• HfeLlUM SUPPLY PRESSURfe -ODE 2
APPROXIMATELY 1100 PSIA i 036 — 15 t
0231-<>15U

PAGE

9-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 9 - SLV - T38 - CONTINUED

ITEM

r

c

PRELAUNCH INSTRUMENTATION

M£A5 *

MEASUREMENT DESCRIPTION NUMBER 0N80AR0 TRANSDUCERS CATEGORY T

STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION

STAGE COMMUNICATIONS SYSTEM

S-IVB STAGE

MUX DPIBO (VIA IU) M

INSTRUMENT UNIT
LINK OPlb

EMERGENCY DETECTION SYSTEM tEDS)

COMMAND COMMUNICATIONS SYSTEM (CCS) UPLINK

FLIGHT CONTROL MEASUREMENTS

S-II STAGE

POSITION YAW ACTUATOR
POSITION YAW ACTUATOR
POSITION YAW ACTUATOR
POSITION YAW ACTUATOR
POSITION PITCH ACTUATOR
POSITION PITCH ACTUATOR
POSITION PITCH ACTUATOR
POSITION PITCH ACTUATOR
El YAW ACTUATOR PIST PQS
£2 YAW ACTUATOR PIST PQS
E3 YAW ACTUATOR PIST POS
£4 YAW ACTUATOR PIST POS
£1 PITCH ACTUATOR PIST POS
E2 PITCH ACTUATOR *!ST PQS
S3 PITCH ACTUATOR PIST POS
£4 PITCH ACTUATOR PIST 3QS
VOLT* IGNITION OC BUS

S-tVB STAGE

PRESS* FUEL PUMP INLET
PRESS* FUEL TAN* ULLAGE EDS 1
PRESS. FUEL TANK ULLAGE EDS 2
PRESSt Ox ID PUMP INLET
PRESS* OXID TANK ULLAGE EDS 1
PRESS* QXIO TANK ULLAGE EDS 2
PRESS* COLD HELIUM SPHERE
PRESS. GH2 START BOTTLE
PRESSt ENG CONTROL HE SPHERE
PRESS* HYORAULIC SYSTEM
PRESS* RESERVOIR OIL
PRESS. AMBIENT HE PNEu SPHERE
P^ESS* GH2 START BOTTLE BKUP M
PRESS. ENG CONT H£ SPHERE BKUP *£AS
PRESS. AM9 Hg PNEU SPHERE
PRESS. COLO HE SPHERE
FLOWMETER. OXIOIZER
POSITION. PITCH-ACTUATOR
POSITION* YAW ACTUATOR
POSITION* MAIN OXIOUER VALVE
POSITION* PU SYSTEM RATIO VALvE
VOLT. F/U I EBW RANGE SAFETY
VOLT. F/u 2 EBW RANGE SAFETY
VOLT. PU VALVE POSITION FEEDBACK
NETWORK

•ONBOARD DIS-
PLAY WANOATORY

MISSION

APOLLO

RCV DATS

4/16/69

SECTION

SLV - T3«

GROUP

PRELAUNCH
INSTR

PAGE

9-3

SICN RULE
RE.F

G8-201
G3-202
G8-2G3
G3-204
G9-2C1
G9-2C2
G9-2C3
G9-204
G3O-2O1
G30-202
G30-203
G30-204
G31-2OI
G31-202
G31-203
331-204
*125-2Q7

02-403
0177-413
D178-410
03-403
0179-406
oiao-406
016-425
017-401
019-401
041-403
042-4C3
0236-403

S 0241-401
EAS 0242-401

0256-403
0263-403
F1-401
G1-4Q3
G2-403
G3-401
G10-401
M30-411
M31-4H
M61-41X

METER •
METER •

METER •
METER •

COMMON
COMMON

COMMON
COMMON

HO
HO
HO
HO
HO
HO
HO
MO
HO
HO
HO
HO
rtO
HO
HO
HO
HO

(
\
i

[
\

2 OF 3
M

2 OF 3
M

HO
HO
MO
HO
HO
HO
HD
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO

fe-s.a-o
6-6
6-8
a-9
6-6•8-s
b-9
o-d
6-*
6-e
o-e
6-d
6-8
6-9
6-3
6-3
6-9
6-v

7-i*»
7-1*
7-14
7-1*.19
7-14/;*,3-3
7-14/19.3-5
7-13
7-2C
7-16
6-10*7-22
6-1C.7-22
7-15
7-2C
7-16
7-15
7-ia
7-4
9-6
8-6
7-4
7-21
7-5
7-5
7-21



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 9 - SLV - T38 - CONTINUED

ITEV

•MEASUREMENT DESCRIPTION

MISC. SEC R/S RCVR 1 L/L SIG STR
*ISC. SEC R/S RCVR 2 L/L SIG STR
LiVEL. RESERVOIR OIL

INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATION

"EAS
NUMBER

N57-<»11

M60-6C3

ONBOARO TRANSDUC&RS
SFFEC-

COMPUTER RESET PULSE NO. 1-GUIDANCE J71-603
DECODER

CCVDyTER RESET PULSE NO. 2-GUIDANCE J72-6O3
OECCDER

ANG VEL °ITCH CONTROL R4-602

ANG VEL YAW CONTROL R5-6C2

ANG VEL ROLL CONTROL R6-602

ANG VEL YAW EOS GROUP 1 (R£F) R8-6C2

ANG VEL ROLL EDS GKOUP 2 (REF) R12-602

ANG VEL PITCH EDS GROUP 3 (REF) R13-6C2

CATEGOKY

HO
HO

t*

1 OF 2
M

HO

HO

HO

-0

HO

HO

TIVITY »£.-

7-5
7-5
6-U.7-22

6-1/^/7/9,
7-6/11»d-i/d

\ RE-UI^ED TC
COMPUTE
MULTIPLE *Or«C

\ GRUUNU
) CCMMANOb

6-1/7,7-9»8-e

6-1/7*7-3,8-8

6-1/7,7-e,a-a

5-1/", :--,5-? j

6-1/7,7-9.3-3 |

6-l/7,7-^,a-a

J
MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SLV - T8i PRELAUNCH
INSTR
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. N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

ITEM

<3£Nc*AL

XO-l

0-2

LAUNCH

LAUNCH WILL 3E CONTINUED AS LONG AS 7H£ SUIT CIRCUIT AKO 02 SUPPLY WILL 3UPP03T FLlZnT C3
OEMANOS FOR AT LEAST ONE REV AND ENTRY INTO 2-1* 'HERE ARE HQ COOLANT FAILurtSS rCR Wi
LAUNCH/INSERTION PHASE WILL 3E TERMINATED.

TLC fr TEC

WATER EVAPORATION WILL 3£ LJMITEO TO COMPONENT TESTING.

ALL PHASES

A, flACKUP SYSTEMS ANO BACKUP COMPONENTS WILL NORMALLY SE USED
RETURN TO SARTrt* NOT FOR MISSION CONTINUATION.

FOR THE MOST SAPID 3RACTICAL

8. LM SYSTEMS WILL 9£ USED AS REQUIRED FOR CSM SYSTEMS BACKUP. IF CSM SYSTEMS REQUIRE LM
THE DESCENT STAGE WILL 3E RETAINED WHERE POSSISLE.

REFLECT AOEQUATE QUANTITIES TO MEETC« TO CONTINUE* WATER QUANTITY PREDICTIONS MUST
MISSION REQUIREMENTS.

DEFINITIONS

LOSS OF CABIN INTEGRITY-

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED

THANt OR £QUAL TO 4,5 PS2A BY CAdlN PRESSURE REGULATORS (1.2 ufl/HR TOTAL;

LOSS OF SUIT INTEGRITY-—

TOTAL PGA ANO SUIT LOOP LEAKAGE IS GREATER THAN 0.5 PS1/MIN
PGA SUIT LOOP PRESSURE CHECT.

(1.5 CURING

LOSS CF SUIT CIRCUIT--

lNA8tLITY OF THE SUIT CIRCUIT TO MANTAIN AOEQUATE
AND/OR C02 REMOVAL WITHOUT USING DIRECT 02*

CREW COMFORT A*O/CR CCMFCRT »

<
LOSS OF 02 MANIFOLD-

AN 02 MANIFOLD OR REGULATOR FAILURE WtTH WHICH THE SUIT CIRCUIT 02 5SMANOS
3E SUPPLIEO ^OR ENTRY.

LOSS OF PRIMARY LOOP COOLING-

LOSS OF ALL FLOW* A LEAK WHICH CANNOT 3E ISOLATEDt OR COMBINED FAILURES SUCH Th
RADIATORS ANO EVAPORATOR PROVIDE NO COOLING.

LOSS OF SECCNOARY LOOP COOLING-

OF ALL FLOW* A LEAK WHICH CANNOT BE ISOLATED* OR COMBINED "AlLU/US SUCH THAT !
RAOIATOftS ANO EVAPORATOR PROVIDE NO COOLING. :

LOSS OF COOLANT LOOP RAOIATORS— j

RAOUTOR LEAK* BLOCKAGE OF ALL FLOW THROUGH RADIATOMS* Off RAOIATQA DEGRADATION I
SUCH THAT TOTAL LONG TERM USAGE OF WATER IS MORE THAN IS 3EING PROOUCEO.

LOSS OF ALL COCLING-

LOSS OF PRIMARY ANO SECONOAftY LOOP COOLING.

LOSS OF SURGE TANK ANO/OR REPRESS P A C K —

SURGE TANK* REPRESS PACK* OR ASSOCIATED IS0LATA1LE PLUMBING
REQUIRE ISOLATION OF THE SURGE TANK ANO/OR REPRESS PACK.

FAILURES WHICH i
i
!

RULE NUMBERS 10-3 THROUGH 10-f ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/14/41 CSM ENVIRONMENT
CONTROL

GENERAL
10-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

SYSTEMS

10-10 02 SYSTEM

A. SUIT FLOW RELIEF VALVE WILL REMAIN CLOiEO FOR DURATION OF FLIGHT.

9. NORMAL CM SEPRESSURIZATION WITH LM MANNED WILL UTILIZE THE *EP*ES& PACK.

C.

C.

E.

F.

G.

H«

I .

J.

SURGE TANK WILL BE ON LINE EXCEPT DURING LM PRESSU«IZATION OR CM ^REiAURIZATION *iTrt Trig
MANNED. WHEN IT WILL BE ISOLATED TO MAINTAIN QUANTITY GAEATE* THAN 300 P

THE 3LSS VALVE *ILL BE IN OFF POSITION FOR ALL PHASES EXCEPT LAUNCH ANO TUNNE'
PRESSURIZATION ANO RECHARGE.

THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED M2 ONCE EVERY 6 HOURS FOR ONE MINUTE •«
ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATEO.

THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANEOUSLY,

CM CA8IN PRESSURE WILL NOT BE ALLOWED TO DROP BELOW 4.0 PSIA DURING NORMAL
PRESSURIZATION EXCEPT DURING TD&E.

r*£ CM ECS WlLu NORMALLY SUPPLY ALL 02 FOR CONSUMPTION ANO LEAKAGE OUR ING Ivf ^MASES.

L10H CANISTER WILL SE REPLACED EVERY 12 HOURS OR 7.6 MM HG OF PCO2 WHICHEVER COMES <=l?ST

THE FLIGHT CREW W I L L 20N SUITS FOR THE FOLLOWING

1. INABILITY TO MAINTAIN CABIN PRESSURE ABOVE 4.5 PSIA.

2. ALL UNOOCKcO OPERATIONS.

3. TDfcE.

4 t GLYCQL LEAKS IN COMMANO MODULE.

3. FIRE. SMOKE. CONTAMINATION IN CABIN.

K. THE FLIGHT CREW WILL OOFF SUITS (TIME ANO CONDITIONS PERMITTING) FOR T H E FOLLOWING-—

1. LOSS OF SUIT CIRCUIT.

2. CONFIRMED LEAK OF GLYC3L IN SUIT CIRCUIT.

COOLANT MANAGEMENT

A.

9.

C.

D.

£•

FOR SIMULTANEOUS PRIMARY ANO SSCONOARY LOOP OPERATION.
SECONDARY LOOP RAOIATOR WILL BE ISOLATED.

y

i

NORMALLY EITHER THE PRIMARY 3A

GLYCOL RESERVOIR WILL 36 ON LINE AND RADIATORS WILL 3E BYPASSED FOR LAUNCH.

INOICATED GL^COL ACCUMULATOR QUANTITY wlLL 9E MAINTAINED BETWEEN 30 ANO 63 PERCENT.

SECONDARY COOLANT 4lLL BE OFF FOR LAUNCH*

AOOXTIQNAL POWER LOAOS WILL BE AOOEO AS REQUIRED IN AN ATTEMPT TO MAINTAIN PRIMARY RAOIATOR
CUTLET TEMPERATURE GREATER THAN -20 OEG.

MISSION REV DATE SECTION GROUP PAGfi

APOLLO li CSM ENVIRONMENT
CONTHOU

MANAGEMENT
10-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

ITEM

r

WATER SYSTEM

A« WASTE WATER WILL 8E OUMPED OVERBOARD AS REQUIRED TO MAINTAIN INOICATEO UUANTITY LESS THAN
85-90 PERCENT. WASTE WATER WILL NORMALLY BE DUMPED TO 25 PERCENT. HOWEVER* IF WASTE WATER
QUANTITY INSTRUMENTATION (CF0009) Is LOST* WASTE WATER WILL BE DUMPED UNTIL POTABLE WATER
QUANTITY (CF0013) BEGINS TO DECREASE.

9. WATER OUMPS WILL BE MANAGED SO T H A T —

1. AT LQ1* THE WASTE TANK WILL CONTAIN GREATER THAN 75 PERC

2. AT CM-SM SEPARATION. THE POTABLE TANK WILL BE FULL ANO THE WASTE TANK WILL BE 90 PERCENT
CULL.

C. GENERAL DUMPING CONSIDERATIONS TO REDUCE TRAJECTORY CALCULATION PERTURBATIONS—

1* OUMPS WILL BE PERFORMED <IF REQUIRED) WITHIN 2 HOURS PRECEOING MCC MANEUVERS.

2. IF DUMPS AR£ REQUIRED IN LUNAR ORBIT THE OPTIMUM OuMP TIME IS IMMEDIATELY PRECEOING SLEEP
PERIODS.

SYSTEM BACKUP

L,M SYSTEMS WILL BE USED AS REOUlRED FOR CSM SYSTEMS SAC*UP« DESCENT STAGE WILL BE RETAINED IF
POSSIBLE*

RULE NUMBERS 10-11 THROUGH
10-19 ARE RESERVED.

MISSION

APOLLO II

RCV 0ATI

4/14/41

SECTION

CSM ENVIRONMENT
CONTROL

GftOUP

MANAGEMENT

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

•RULE

10-20

10-21

10-22

CONOITION/MALFUNCTION1 PHASE RULING CUES/NOTES/COMMENTS

RULE NUMBERS 7-29

ANO ?-30
ARE RESERVEO*
CABIN PRESSURE

CANNOT 8E RELIEVED
CABIN PRESSURE
DECREASING ANO/OR
LESS THAN 4.5 PSIA
A N O —

A. SUIT PRESSURE
GREATER THAN

9. SUIT PRESSURE
LESS THAN 3.5 PSIA

C LOSS OP SUIT
CIRCULATION

SPECIFIC •

'LAUNCH 'CONTINUE MISSION

LAUNCH

ALL

LAUNCH

ALL

LAUNCH

ALL

LOSS OF SUIT
CIRCULATION CABIN
STASLEt ANO GREATER
THAN 4.3 PSIA

LAUNCH

EC

ALL

A.I* CONTINUE MISSION

2. ENTER NEXT BEST PTP
IF CABIN PRESS NOT
RESTORED GREATER
THAN 4.5 PSIA*

6«1. ABORT ASAP

2* ENTER ASAP

O 1 . ABORT ASAP
OPEN DIRECT 02 45
DEG FROM LAUNCH
SETTING.

2. ENTER ASAP

A. CONTINUE MISSION
OPEN DIRECT C2 VALVE
45 OEG FROM LAUNCH
SETTING*

B* ENTER NEXT 3EST PTP

1* DOFF SUITS*

2* OPEN HASTE
OVERBOARD DRAIN
VALVE TO OBTAIN
CABIN BLEED FLOW.

3. OON FACE MASKS
AFTER 1 HOUR

C« ENTER NEXT BEST PTP

NORMAL RELIEF STARTS AT
SECONOS

3*3 PSIA CRE* OPTION TO uSc
ENVIRONMENT "Oft EARTH RETURN IN L
OF SUITED RETURN*

C . U CORRESPONDS T3
(APPROX 3 CFM/C«ie*MAN)

.6 -,3/HR j

LM SYSTEMS (IF AVAlLASwE) *ILL 3£
USED FOR C02 AND «20 R E M G V A L .

A* CORRESPONDS TO 12.6
(APPROX 3 CFM/C3£w*AN>

3*2* WASTE OVERBOARO 3LEED
L8 02/HR

.O7

3* TIM€ REOUlREO FOR CM CC2 PARTIAL
PRESSURE TO INCREASE TO 7.6 MM *G j

1 CREWMAN—* 4 «Ri I

3 CREWMAN*-* 80 *IH* ;

• \

MISSION REV DATE SECTION PAGE

APOLLO 11 CSM ENVIRONMENT
CONTROL SYSTEM

SUIT/CABIN



c
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

c

RULE CONOITION/MALFUNCTION1 PHASE *

10-23

10-24

10-25

RULING

LOSS OF SURGE TANK
OR REPRESS PACK

LAUNCH

ALL

LOSS OF SURGE
TANK ANO REPRESS
PACK

FIRE Oft SMOKE IN
COMMANO MODULE

LAUNCH

ALL

TEC

LAUNCH

ALL

A. CONTINUE MISSION

3. CONTINUE MISSION

A« CONTINUE MISSION

8. CONTINUE MISSION
PLAN TO RESTORE ENTRY
02 BY STORING OPS IN
CM AT FINAL LM EGRESS*

C. CONTINUE MISSION
DOFF SUITS FOR ENTRY.

A« ABORT
1* DECOMPRESS CASIN

2. TR0U8LESH00T
ELECTRICAL
SYSTEM PER FLIGHT
CHEW CHECKLIST
800ST FIRE
PROCEDURES.

a«l« TROUtLESHOOT/COMSAT
FIRE PER FLIGHT CREW
CHECKLIST EMERGENCY
PROCEDURES*

2* ASSESS DAMAGE ANO
REMOVE POtfER FROM
AFFECTEO SYSTEMS

3. ENTER NEXT BEST PTP

CUES/NOTES/COMMENTS

FOR LEAK IN SURGE TANK* ISOLATE
SURGE TANK ANO PLACE RLSS VALVE 72
FILL.

3. OPS 02 QTY 2 TANKS -2 L3/TANK

MISSION

APOLLO XI

«€V DATS SECTION

CSM ENVIRONMENT
CONTROL SYSTEM

GROUP

SUIT/CASIN

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

*£V ITEV

'RULE

10-26

10-27

10-28

10-29

SECTION 10 •

C0N0ITI0N/MALFUNCTI0N» PHASE

CONTAMINATION IN •
CABIN '

LOSS OF SUIT '
INTEGRITY •

LOSS OF 02 MANIFOLD '
A. 02 MANIFOLD LEAKS'
GREATER THAN '
4 LB/HR ANO CABIN '
PRESSURE GREATER '
THAN 4.5 PSIA •

3« 02 MANIFOLO LEAKS
GREATER THAN 4
LB/HR ANO CABIN
PRESSURE LESS
THAN 4.3 PSIA

ALL '

LAUNCH •
£0
TLC •
TD4E •

ALL •

LAUNCH

ALL

LAUNCH

'ALL

LOSS OF ONE MAIN
REGULATOR

MISSION

APOLLO I

'LAUNCH

•EO
•TLC
'ALL

ItfV

• CSM ENVIRONMENTAL CONTROL SYSTEM

RULING

CREW MAY ELECT TO
DECOMPRESS

A. CONTINUE MISSION '
8. CONTINUE MISSION '
C INHIBIT TOtE •
D. TERMINATE PHASE •

CONTINUE LM EJECTION •
IF LM IS PRESSURIZED
ANO TUNNEL WORK IS '
COMPLETE. •

£a CONTINUE MISSION
NO-GO FOR UNOOCK '

A.I. CONTINUE MISSION

2. ENTER NEXT BEST PTP «

(A) VERIFY SURGE
TANK ANO REPRESS
PACK ISOLATED
UNTIL ENTRY.

<B> RETRIEVE OPS
FROM LM*

8*1. ABORT ASAP

1 2. ENTER ASAP
• USE OPS IN SUITED
• MOOE FOR ENTRY

'A* CONTINUE MISSION

'a. NO-GO FOR TLI
•C. ENTER NEXT BEST PTP
•0. CONTINUE MISSION
' CONSIDER TEI AT NEXT
1 BiST OPPORTUNITY
• AFTER RNOZ

OATE

4/1*/*'

SfCTION

CSM ENVIRONMENT
CONTROL SYSTEM

CUES/NOTES/COMMENTS

IF UNABLc TO CLEAR CONTAMINATION.
MISSION MAY BE TERMINATED zARLr .

CONTINUE MISSION EXCEPT FOR MAJC*
CSM PRESSURE VESSEL CQNF IGUft AT I Cn
CHANGES

A.2. APPROXIMATELY 5 HOURS ARE I
REQUIRED TO DEPLETE CABIN 02 FROM i

USAGE RATE (CREW • CABIN LcAK. * TAd*
PRESS BLEED) |

A.2*(8) CREW OPTION Tw gsg '-.M
gNVXA0J4M£MT FOR IAAT* HfTuAN Hi LlZU
OF MANUAL CABIN PRESSURE REGULATION.

LM 02 <IF AVAILABLE) MAY 3£ UZEZ
TO SUPPLEMENT CSM SUPPL*.

GROUP

SUIT/CABIN

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

•MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE KONOITION/MALFUNCTION1 PHASE '

10-30

10-31

RULING

80TH MAIN REGULATORS
FAILED CLOSED

LOSS OF ONE SUIT
COMPRESSOR

RULE NUMBERS 10-32
THROUGH 10-39 ARE
RESERVED.

LAUNCH
ALL

LAUNCH

EO

ALL

A. CONTINUE MISSION

8. ENTER NEXT BEST PTP

A, CONTINUE MISSION

9. NO-GO FOR TLI
C» CONTINUE MISSION

PERFORM ASCENT AT NEXT
3EST OPPORTUNITY AFTER
EVA.

CUES/NOTES/COMMENTS

LM SYSTEMS (TF AVAILA8LE) MAY
USED IN LIEU OF CSM SYSTEMS

3£

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM ENVIRONMENT
CONTROL SYSTEM

SUIT/CABIN
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - C3M ENVIRONMENTAL CONTROL SYSTEM

R 'RULE

10-40

CONDITION/MALFUNCTION1 PHASE RULING

PRIMARY COOLANT
LOOP MALFUNCTIONS

A* LOSS OF
EVAPORATOR

B. LOSS OF RAOIATORS

C. TOTAL LOSS OF
LOOP

LAUNCH

ALL

LAUNCH

EO

TLC

LUNA*
ORBIT/
LUNAR
STAY

LAUNCH

CO

ALL

A.I, CONTINUE MISSION

2e CONTINUE MISSION
ACTIVATE SECONOARY
COOLANT LOOP WITH
RAOIATORS IN BYPASS
AS REQUIRED TO
MAINTAIN PRIMARY
EVAPORATOR OUT TEMP
LESS THAN 80 OEG F
OR AS REQUIRED
FOR CREW COMFORT

8 . 1 . CONTINUE MISSION

2 * NO-GO FOR TIL I

(A) ACTIVATE
SECONDARY LOOP

(8) USE PRIMARY
LOOP IN AOOITION
TO SECONOARY
LOOP FOR GtN
OPERATIONSt

3« ENTER NEXT BEST PTP
NO-GO FOR LOI

*• BASED ON WATER
AVAILABLE FOR
EVAPORATIVE COOLING
CONSIDERATION WILL
BE GIVEN TO
CONTINUING MISSION

CONTINUE MUSI ON
ACTIVATE SECONOARY
LOOP

Cl

HQ-*Q FOR TLI
ACTIVATE SECONOARY
LOOP

ENTER NEXT »EST PTP
ACTIVATE SECONOARY
LOOP

CUES/NOTES/COMMSNTS /'i

A.I. REF MALF PRQC —

2.<A) MAINTAIN PR I RAO
GREATER THAN-2Q OEG. F.

OuT 7r

(8) WATER MANAGEMENT MAY DICTATE j
ACTIVATION ANO JEACTIVATICN CF \
ScCONOARY LOOP TO MAINTAIN PRI 9AQ \
OUT TEMP BETWEEN <»» AND SO D£GR££S \
F. (

3.1. REF MALF P R C C ~ I
j

2» ALTERNATE MISSION MAY 3£ !
PERFORMED :.

C.2« ALTERNATE
PERFORMED*

ife

MISSION REV DATE SECTION GROUP PAGE

APOLLO 12 4/14/41 CSM ENVIRONMENT
CONTROL SYSTEM

COOtANT



REV I T E M )

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

R RULE

10-41

10-42

10-4S

CONOITION/MALFUNCTION

SECONOARY LOOP
MALFUNCTIONS

A. LOSS OF
EVAPORATOR

8. LOSS OF
RAOIATORS

C« TOTAL LOSS OF
LOOP

LOSS OF PRIMARY ANO
SCC0J40ARY
EVAPORATORS

LOSS OF ALL COOLING*
PRIMARY ANO
SECONDARY

•

1 PHASE • RULING • CUES/NOTES/COMMENTS

ALL

EO

TLC

LUNAR
ORBIT

LUNAR
STAY

EO

TLC

LUNAR
ORBIT

LUNAR
STAY

EO

TLC

ALL

LAUNCH

EO

ALL

MISSION

APOLLO IX

REV

•
1

•

A. CONTINUE MISSION

B.I, NO-GO FOR TLI
LOOP IS STILL
OPERATIONAL IN
EVAPORATIVE MO0E«

2. ENTER NEXT BEST PTP

3. CONTINUE MISSION

4. CONTINUE MISSION '
PERFORM ASCENT AT '
NEXT BEST
OPPORTUNITY AFTER '
EVA

C«l« NO-GO FOR TLI

i

2. ENTER HEXT BEST PTP

3« CONTINUE MISSION •

4» CONTINUE MISSION '
PERFORM ASCENT AT '
NCXT BEST <
OPPORTUNITY AFTER «
EVA

A« CONTINUE MISSION «
KO-«C FOR TLI '

3« CONTINUE MISSION >
NO-GO FOR LOI '

C. ENTER NEXT BEST PTP •

A« CONTINUE MISSION

B. ENTER NEXT BEST ATP OR
» PTP

MAXIMUM ORBIT T I M E —
4 HOURS EMERGENCY
POWER DOWN FOLLOWED BY

1 !•• HOURS OF POWER UP
1 FOt SNT*Y«

C. ENTE1 ASAP <

i
i

DATE

4/14/69

SECTION

CSM ENVIRONMENT
CONTROL SYSTEM

A. MALF ECS

B«l« MALF £CS

1

C«l« MALF ECS

!

i

i

1

i

i

i

i
LM SYSTEMS (IF AVAILABLE) tflLw 3£ !

USED TO SUPPLEMENT CSM OPERATIONS. !

GROUP

COOLANT

PAGE

10-9



! T-IM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

LRULE C0N0ITI0N/MALFUNCTI0N1 PHASE

10-44

RULING CUES/NOTES/COMMENTS

CONFIRMED LEAK OF
GYLCOL COOLANT

A* IN COMMAND
MODULE

8. IN SUIT CIRCUIT

RULE NUMBERS 10-49
THROUGH 10-49 ARE
RESERVED*

LAUNCH

EO

ALL

LAUNCH

EO

ALL

A*l» CONTINUE MISSION

2. ENTER NEXT BEST »>TP
OOM SUITS* PURGE
SUIT LOOP WITH
DIRECT 02*

3* ENTER NEXT BEST PTP

8*1* CONTINUE MISSION

2* ENTER NEXT BEST PTP
OOFF SUITS ANO USE
FACE MASKS IF
REQUIRED*

3* ENTER NEXT QEST PTP

i
LM ENVIRONMENT (IF AVAILABLE! MAY !

3E USED FOR £A«TH S£TU*N \H Ll£j OF i
CSM* !

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/li/69 CSM ENVIRONMENT
CONTROL SYSTEM

COOLANT
10-10



I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

RULE CONOITION/MALFUNCTION1 PHASE

10-50

10-61

10-52

3UL1NG CUES/NOTES/COMMENTS

LOSS OF OVERBOARO
OUMPS

A. NORMAL OVERBOARO
OUMPS FROZEN OR
SLOCKED

LOSS OF ALL
OVERBOARO OUMP
CAPABILITY

FAILURE OF 9OTH
WATER ACCUMULATORS
CR UNCONTROLLABLE
HIGH HUMIDITY

WASTE WATER TANK
LEAK OR LOSS OF
WASTE WATER STORAGE
CAPABILITY

EO
TLC
LUNAR
ORBIT

LUNAR
STAY

LAUNCH

ALL

LAUNCH

EO

ALL

A. CONTINUE MISSION

3.1. ENTER NEXT BEST PTP

CONTINUE MI SSI OH
PERFORM ASCENT AT
NEXT BEST OPPORTuNlT
AFTER EVA

A. CONTINUE MISSION

B« ENTER N€XT BEST PTP

A, CONTINUE MISSION

B« CONTINUE MISSION
NO-GO FO« TLI

C. ENTER NEXT BEST PTP

A.l« UTILIZE AUXILIARY ObMP
URINE ANO WASTE WATER DISPOSAL.

2. 3LEED 02 FROM WAT£R
THROUGH WASTE MANAGEMENT
DRAIN VALVE INTO CABIN.

3.1. IF POTABLE ANO MASTl TANKS
(OR WASTE TANKS ALONE) SECOMt ?UULi
FORCED *ATER SOILING • * ILL 55
NECESSARY TO ALLOW rUEL CELL ANQ/Oft
CYCLIC ACCUMULATOR OPERATION.

2. LM URINE STORAGE
AVAILABLE) WILL 3E

SAGS '. IF

LM SYSTEMS MAY
HUMIDITY CONTROL.

3E

LM SYSTEMS 4 IF AVAILABLE) MAY 3£ |
USED TO SUPPLEMENT CSM !

WHEN POTABLE *AT£3 TANK. SECCMcS i
FULL. FUEL CELL WATER WILL 3E -LMP5D !
THROUGH OVERBOARO PRESSURE RELi&F j
VALVES

MISSION

APOLLO 11

RfV OATC

4/16/6f

SECTION

CSM ENVIRONMENT
CONTROL SYSTEM

GROUP

WATER fr WASTE
MANAGEMENT

PAGE

10-11



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES-

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

RULE CONDITION/MALFUNCTION' PHASE

10-53 CONFIRMED LEAK IN
POTABLE WATER TANK
OR UNABLE TO
TRANSFER FUEL CELL
WATER TO POTABLE
TANK*

RULE NUMBERS 10-54
THROUGH 10-59 ARE
3ESERVEO.

LAUNCH

EO

TLC

LUNAR
ORBIT
LUNAR
STAY

RULING CUES/NOTES/CCMMENTS A

A. CONTINUE MISSION

B. CONTINUE MISSION
NO-GO FOR TLI
ENTER NEXT BEST PTP
AFTER TANK DEPLETED.

C. ENTER NEXT BEST PTP

D. BASED ON WASTE H2O
AVAILABLE FOR
EVAPORATIVE COOLING»
CONSIDERATION WILL BE
GIVEN TO CONTINUING
THE LUNAR STAY.

LM SYSTEMS (IF AVAILABLE) MAY SE
USED TO SUPPLEMENT CSM.

MISSION REV DATE SECTION GAOUP PAGI

APOLLO 11 4/14/6* CSM ENVIRONMENT
CONTROL SYSTEM

WATEH fc MASTS
MANAGEMENT 10-12



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

ITEM'

r

L

10-60 MEAS DESCRIPTION

CABIN PRES
SUIT PRES
TANK 3LAODER PRES

SUIT PRESS
(CUFF GAGES)

SURGE TANK PRESS
OXYGEN REPRESS PRESS

PRIM ACCUM QTY
PRIM PUMP OUT PRESS

POTABLE N2O QTY
WASTE H2O QTY

SEC STEAM PRESS
SEC EVAP OUT TEMP

SEC ACCUM QTY

SEC PUMP OUT PRESS

PRIM EVAP OUT TEMP

PRIM STEAM PRESS

ECS 02 FLOW

02 MANIFOLD PRESS

SUIT COMP PRESS

PRIM RAO OUT TEMP

PRIM EVAP INLET TEMP

STEAM OUCT TEMP

SEC RAT OUT TEMP

INSTRUMENTATION REQUIREMENTS

0N80AR0PCM

CF0001P
CF0012P
CF0120P

CF0006P

CF00190
CF0016P

CF0010G
CF0009Q

CF0073P
CF0071T

CF0072P

CF0070P

CFOOIST

CF0Q34

CF0035R

CF0036P

CF0015P

CF0020T

CFQ181T

CF0017T

SF0236T

METER
METER

METER

TRANSDUCER

COMMON
COMMON

METER
METER

METER
METER

METER
METER

METER
METER

METER

METER

METER

METER

METER

METER

METER

COMMON

COMMON
COMMON

COMMON
COMMON

COMMON
COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

COMMON

CATEGORY

1 OF
3 M

REFERENCE |

10-20 j

MANDATORY 10-21
(EACH CREWMAN)

1 OF
2 M

1 OF
2 M

1 OF
2 M

1 OF

2 M

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

HO

MISSION

APOLLO 10

REV

FNL

OATE

4/14/69

SECTION

CSM ENVIRONMENT
CONTROL SYSTEM

GROUP

INSTR
REQUIREMENTS

PAGE

10-13

10-28

10-40*

10-53*
10-52

10-4;





I I CSM CRYOGENICS
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 11 - CSM CRYOGENICS

ITEM

11-1

11-2

11-3

1 GENERAL

LAUNCH

THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERT ION PHASE WILL 8£ TERMINATED. FOR
LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURES* ENTRY WILL 9£ PLANNED INTO PTP 2-l
THREE ENTRY BATTERIES ARE CAPABLE OF SUPPORTING THE LAUNCH* ONE REV OF POWER DOWN AND SCS ENTRY.

ALL PHASES

OR

THE CRYOGENICS SYSTEM is REQUIREO UNTIL CM/S* SEP SO THAT THE ENTRY AND LANOING PHASES WILL 3£
ENTERED INTO WITH FuLL CONSUMABLES POTENTIAL* THAT IS* FULLY CHARGED ENTRY BATTERIES ANO ENTRY
02 TANKS. IF THIS CAPABILITY is POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETION
MALFUNCTION. MISSION TERMINATION PROCEDURES WILL BE ENACTEO IN WHATEVER TIME fRAME
APPROPRIATE OR AVAILABLE. ANY ENTRY BATTERY OR ENTRY 02 USAGE AFTER LOSS uF RfcCHARGE CAPABILITY
FROM THE CRYO SYSTEM WILL REDUCE SUPPLY AVAILABLE FOR ENTRY, i.ANOING» AND PQSTLANOlNG*

LCSS OF CRYOGENIC TANK IS DEFINED A S — PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02
100 PSIA FOR H 2 .

MINIMUM REQUIREMENT TO CONTINUE 8EY0N0 A GO/NO-GO POINT IS SUFFICIENT OXYGEN
SUPPLY FUEL CELL ANO ECS OEMANOS TO COMPLETE EITHER A LUNAR F^YBY OR NOMINAL
HOURS AT FULL POWER.

RULE NUMBERS 11-3 THROUGH
11-9 ARE RESERVED.

ANO HYDROGEN
MISSION PLUS

TO
12

MISSION REV DATE SECTION GftOUP PAGE

APOLLO 11 4/16/69 CSM CRYOGENICS GENERAL
11-1



I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES.

SECTION 11 - CIM CRYOGENICS

ITEM*

11-10

SYSTEMS MANAGEMENT *

CRYO MANAGEMENT

A. MANUAL PRESSURE CONTROL WILL NORMALLY BE USEO AS REQUIRED TO MAINTAIN-—

1. TANK PRESSURES GREATER THAN 750 PSIA 02 AND 200 PSIA FOR H2.

2* QUANTITY BALANCE wITMIN ±PERCENT 02 ANO JL PERCENT FOR N2.

8. CRYO TANKS WILL BE ALLOWED TO VENT NORMALLY THROUGH TANK RELIEF VALVES.

C. 02 TANK FANS ANO M2 TANK FANS WILL NOT 8£ OPERATED IN THE AUTO MOOE.

CRYO GAGING

A. 0N80AR0 CRYOGENIC QUANTITY GAGING IS PRIME. ACCURACY IS */-2.*3 PERCENT
W-0.72 LB H2> PER TANK.

3. MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE IS BACKUP.

RULE NUMBERS 11-12 THROUGH
11-19 ARE RESERVED.

L8 02.

MISSION REV DATE SECTION GROUP PAGE

1APOLLO 11 4/14/69 CSM CRYOGENICS MANAGEMENT
11-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION il - CSM CRYOGENICS

PULE

11-20

11-21

PHASE RULING CUES/NOTES/COMMENTS

LOSS OF ONE 02
AND/OR M2 CRYO TANK
I TAN*
LESS
L£SS

, PRESSURE
THAN 150 02.
THAN IOC h2*

RESPECTIVELY)•

LAUNCH

EO

TO&E

ALL

SPE

A.

'9.

•c«

•0.

CIFIC MISSION RULES •

CONTINUE MISSION •

CONTINUE MISSION •
NO-GO FOR TLI •

CONTINUE MISSION •

ENTER NEXT BEST PTP f

LMt PLSS. ANO OPS 02 41^L 2E w
AS REQUIRED TO SUPPLEMENT CSM G2.

LOSS OF aoTH 02
ANO/OR H2 CRYO TANK
(TANK PRESSURE
LESS THAN 15C 02.
LESS rHAN 100 N2t
RESPECTIVELY)

LAUNCH

EO

A. CONTINUE MISSION

ISOLATE SURGE TANK
PRIOR TO 800 PSIA.

ENTER NEXT BEST ATP
OR PTP

MAXIMUM ORBIT TIME IS
4«75 HOURS FOR LOSS

CF THREE FUEL CELLS.

9. IF T»R£E FUEL CELWS ARE LwST
PRIOR TO CM/SM SEP» SMJC'S «lLw 3t
INOPERATIVE.

SJLE NUMBERS 11-22
THROUGH il-*9 ARE
RESERVED.

MISSION

APOLLO 11

REV OATE

4/U/69

SECTION

CSM CRYOGENICS

GROUP

SPECIFIC

PAGE

11-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 11 - CSM CRYOGENICS - CONCLuOEO

ITEM

11-50 MEAS DESCRIPTION

02 TANK 1 QTY
02 TANK 2 QTY

02 TANK 1 TEMP
02 TANK 2 TEMP

M2 TANK 1 QTY
H2 TANK 2 QTY

H2 TANK 1 TEMP
H2 TANK 2 TEMP

02 TANK 1 PRESS
02 TANK 2 PRESS

H2 TANK 1 PRESS
H2 TANK 2 PRESS

INSTRUMENTATION REQUIREMENTS

PCM

SC0032Q
SC0033Q

SC00MT
SC0042T

SCC030Q
SC0031Q

SC00O3T

SC0037P
SC0038P

SC0039P
SCOOtOP

ONBOARD

METER
METER

METER
METER

METER
METER

METER
METER

TRANSDUCERS

COMMON |
COMMON (

COMMON
COMMON

COMMON
COMMON

COMMON
COMMON

CATEGORY

1 OF 2
MANDATORY

HIGHLY
DESIRABLE

1 OF 2
MANOATORY

HIGHLY
DESIRABLE

1 OF 2
MANOATORY

1 OF 2
MANOATORY

MISSION *

REFERENCE

11-20

11-20

11-20

11-20

11-20

11-20

MISSION DATE SECTION GROUP PAGE

APOLLO 11 t/lt/t* CSM CRYOGENICS INSTR REU



2 CSM ELECTRICAL
POWER SYSTEM





N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - C5M ELECTRICAL POWER SYSTEM

ITEM'

12-1

12-2

12-3

12-5

12-6

12-7

12-S

GENERAL •

LAUNCH

LAUNCH WILL 8E CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTO
LEAST PTP 2-1. THERE MUST BE AT LEAST ONE MAIN BUS ANO ONE AC BUS OPERATIONAL TO CONTINUE,

AT

THERE ARE NC FuEL CELL FAILURES FOR WHICH THE LAUNCH P^ASE WILL BE TERMINATED AS LONG AS THflEE
ENTRY 9ATTEWIES ARE REMAINING TO SUPPLY MAIN BUS LOAOS*

ALL PHASES

THE MISSION WILL BE CONTINUED AS LONG AS THE REQUIRED NUMBER OF FuEL CELLS ARE AVAILABLE ANO ARE
CAPABLE OF SUPPORTING MISSION RETIREMENTS OF 75 TO 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEPT
DURING SPS OELTA v'S> ANO THREE GOOO ENTRY BATTERIES REMAIN.

BATTERY IS CONSIDERED FAILEO I F —

A. OUTPUT IS LESS THAN 3 AMPS WHEN CONNECTED TO A MAIN BUS DURING SPS MANEUVERS (NOMINAL TOTAL
BATTERY CURRENT FOR SPS NAMEUVERS IS 20 •/• 2 AMPS)•

3. SUSTAINED BATTERY CHARGER OUTPUT IS GREATER THAN 2*0 AMPS AND ALL LOAOS REMOVED*

AN AC BUS IS CONSIDERED FAILEO IF ANY TWO PHASES CANNOT S£ MAINTAINED GREATER THAN 95 VOLTS.

AN INVERTER IS CONSIDERED FAILED I F —

A. OUTPUT VOLTAGE ON ANY PHASE IS GREATER THAN 130 VAC.

3. OUTPUT VOLTAGE ON ANY TWO PHASES IS LESS THAN 93 VAC.

FUEL CELL IS CONSIDERED FAILED FOR MISSION PLANNING I F —

A. FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LOADS (5 AMPS PLUS
INLINE HEATER POWER AS REQUIRED).

8. FUEL CELL H2 LOOP IS CONTAMINATED WITH ICON.

C. REGULATED H2 PRESSURE IS LESS THAN 36.7 PSIA (CORRESPONDS TO N2 PRESSURE SHIFT DOWN TO 28.2
PS!A FOR CRITICAL OPERATION- LOWER N2 PRESSURE CAN BE MANAGED BY TURNING OFF M 2 0 TANK.
PRESSURE).

TLI MINIMUM PURGE CAPABILITY IS BOTH OXYGEN ANO HYDROGEN ON ONE FUEL CELL ANO AT LEAST OXYGEN ON
ONE OTHER FUEL CELL.

RULE NUMBERS 12-9 THROUGH
12-19 ARE RESERVEO.

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM ELECTRICAL
POWER SYSTEM

GENERAL
12-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

ITEM*

12-20

12-21

• SYSTEMS MANAGEMENT •

BUS MANAGEMENT

A* ONE ANO ONLY ONE FUEL CELL MILL BE TIED TO BOTH MAIN BUSES*

INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC 8US 1 ANO MAIN BUS B WILL
SUPPLY AC BUS 2.

MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26.5 VDC ANO LESS THAN 31 VOC. ONE FuEL
CELL MAY BE OPEN CIRCUITED FOR OPTIMUM VOLTAGE ANO POWER MANAGEMENT.

THE BATTERY CHARGE WILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT M A I N BuSESi
AFTER ALL EQUIPMENT ANO POWER SOURCES NAVE BEEN REMOVEO FROM BUS*

MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO 3E COMPATABLE WITH ONLINE OPERATION
EQUIPMENT.

1.

2.

3*

4.

5.

6.

7.

SPS

PGNS

AUTO SM-RCS

AUTO CM-RCS

OIRECT SM-RCS

DIRECT CM-RCS

INVERTERS

23.0

22*0

21.0

2JLO.

17 + 0

19.0

BATTERY MANAGEMENT

A. BATTERIES A ANO B WILL BE USED TO SUPPLEMENT MAIN BUS LOADS FROM T-75 SECONOS TO INSERTION.

8* BATTERIES A ANO 9 WILL BE USED TO SUPPLEMENT MAIN SUS LOAOS FOR SPS MANEUVERS* BATTERY C
WILL BE ROTATED IN THE EVENT THE BATTERY CHARGER FAILS TO MAINTAIN BATTERY BALANCE*

BATTERY CHARGING WILL BE TERMINATED FOR ONE OF THE FOLLOWING* WHICHEVER OCCURS FIRST —

1* INTEGRATED A M P - H O U R S INTO BATTERY BY CHARGER EQUALS INTEGRATED A M P - M Q U R S OUT
OF BATTERY BY LOADS*

M

J

2. WHEN SATTEWY CHARGER CURRENT DROPS TO 0.* AMPS*

THREE BATTERIES WILL BE TIED TO THE MAIN BUSES FOR OEORSIT MANEUVER ANO ENTRY.

BATTERIES ARE CONSIDERED TO HAVE *O AMP-tiR CAPABILITY INFLIGHT ANO *5 A M P - H R CAPABILITY FOR
POSTLANOING.

A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING OEORBIT* ENTRY ANO
POSTLANOING.

BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLO PRESSURE IS GREATER
VENTING OPERATION WILL BE ALLOWED TO T R O U B L E S H O O T A SUSPECTEO FROZEN DUMP.

THAN PSIA*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM ELECTRICAL
POWER SYSTEM

MANAGEMENT
12-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

ITEM

12-22

12-23

FUEL CELL MANAGEMENT

t* FUEL CELL MILL BE. •'SHUTDOWN* • FOR THE FOLLOWING—

1* SUSTAINED CURRENT OUTPUT LESS THAN 3 AMPS*

2* FUEL CELL H2 LOOP IS CONTAMINATED WITH KOH*

3. REACTANT LEAKAGE JEOPARDIZING MISSION DURATION*

3* FUEL CELL MAY 9E •'OPEN CIRCUITED1 » FOR THE FOLLOWING—

1. SKIN TEMP GREATER THAN hJl OEQ* F.

TCE TEMP GREATER THAN 200 DEG* F*

FAILURE OF M2 PUMP OR GLYCOL PUMP*

VOLTAGE MANAGEMENT*

FUEL CELL CANNOT BE PURGED ANO TIME TO GO IS GREATER THAN PREDICTED FUEL
CELL LIFETIME.

FUEL CELL 02 PURGES WILL BE DONE AT 12 HOUR INTERVALS* FUEL CELL H2 PURGES WILL SE OONE AT
48 HOUR INTERVALS*

ADDITIONAL PURGES WILL 3E INITIATED AS OPERATIONAL CONDITIONS OICTATE*

FUEL CELLS WILL NOT 3£ PURGEO FOR CONFIRMED HIGH PH INDICATION*

EACH H2 PURGE WILL NORMALLY 3E PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION*

FC INLINE HEATERS WILL NORMALLY OPERATE IN 'UuTO11 CONTINUOUSLY*

REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILED*

ADDITIONAL POWER LOADS WILL SE ADOED AS REQUIRED TO MAINTAIN FC RAO OUT TEMP GREATER THAN
-*0 OEG* IF CRYO BUDGET JEOPARDIZED OR RAO OUT TEMPS NOT MAINTAINED GREATER THAN -*0 DEG»
FC "AD WILL BE PLACEO IN EMERGENCY BYPASS*

J. FUEL CELLS MAY BE PURGED TO PRECLUOE VENTING OF CRYO TANKS OR FOR CRYO PRESSURE MANAGEMENT.

INVERTER MANAGEMENT

INVERTERS MAY 86 REMOV60 FROM LINE FOR ANY OF THE FOLLOWING REASONS-

A* INVERTER TEMP GREATER THAN 190 DEG« F*

B* SPACECRAFT LOAO MANAGEMENT

RULE NUMBERS 12-24 THROUGH
12-29 ARC RESERVEO

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CSM ELECTRICAL
POWER SYSTEM

GROUP

MANAGEMENT
12-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

'RULE CONQITlON/MALrUNCTION1 PHASE

12-30

12-31

RULING 1 CUES/NOTES/COMMENTS

LOSS OF ONE FUEL
CELL (OUTPUT
LESS THAN 5 AMPS)

LOSS OF TWO FUEL
CELLS (OUTPUT
LESS THAN 5 AMPS
EACH)

LAUNCH

EO

TLC
LUNAR
ORBIT
LUNAR
STAY

ALL

LAUNCH

ALL

SPECIFIC MISSION RULES

A. CONTINUE MISSION

8* NO-GO F0« TLI

1* OPEN CIRCUIT
CELL.

fUEL

2* RECONFIGURE
REMAINING TWO FUEL
CELLS TO ONE FUEL CELL
PER MAIN BUS ONLY*

3. IF FUEL CELL CANNOT
BE RESTOREOt PERFORM
SHUTOOWN*

C* BASED ON THE FAILURE
MO0E» CONSIDERATION
WILL BE GIVEN TO
CONTINUING WITH
NOMINAL MISSION

0* CONTINUE MISSION

A. CONTINUE MISSION
AFTER 2 • 00 GET
PERFORM—

1. EDS AUTO/OFF TO
OFF.

2. IF LOSS OF FC 1 ANO
2* TIE BAT C TO MAIN
A«

3. IF LOSS OF FC 2 ANO
3* TIE BAT C TO MAIN
8.

<»• IF LOSS OF FC 1 ANO
3t TIE BAT C TO BOTH
MAIN BUSES*

8* ENTER NEXT BEST PTP

1* CONNECT REMAINING
FUEL CELL TO BOTH
MAIN BUSES*

2. PERFORM •»uOSS OF
TWO FC POWER DOWN*••

B«l. REF MALF PROC EPS 5»

• LM SYSTEMS MAY BE USED TO
SUPPLEMENT CSM POwER.

B* ONE ENTRY BATTERY MAY &E
TO SUPPLEMENT REMAINING FC FOR
ALIGNMENT PRIOR TO DEORBITT

MISSION REV OATE SECTION GROUP PAGE

APOLLO IX 4/16/69 CSM ELECTRICAL
POWER SYSTEM

FUEL CELLS



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

RULE ' lONOITION/MALFUNCTlQN* PHASE '

12-32

12-33

RULING

LOSS OF THREE FUEL
CELLS

A* OUTPUT LESS THAN
10 AMPS EACH

3. TOTAL OUTPUT
CAPABILITY
INSUFFICIENT TO
SUPPORT DRIFTING
FLIGHT LOAOS

TOTAL OUTPUT
CAPABILITY
LESS THAN 36 AMPS
AT MAIN BUS
VOLTAGE OF 26.3
VOC

LOSS OF TH*Et FUEL
CELLS PLUS ONE
8ATTERY CURRENT
LESS THAN 50 PERCENT
OF LOAD ON EITHER
REMAINING BATTERY

RULE NUMBERS 12*34
THROUGH 12-39 ARE
RESERvEO.

LAUNCH

ALL

ALL

LAUNCH

ALL

LAUNCH

LAUNCH

EO

ALL

A.I. CONTINUE MISSION

(A) AFTER 2 * 00
EOS AUTO/OFF TO
OFF,

(B) TIE BAT C TO
BOTH MAIN BUSES*

(C) POWER OOWN AT
INSERTION ENTER 2-1
IF FUEL CELLS
CANNOT BE RESTORED*

2. ENTER NEXT BEST PTP

B.I* ENTER NEXT BEST PTP
MANIPULATION OF
CYCLIC LOAOS WILL
BE ATTEMPTED TO
MAINTAIN VM
GREATER THAN 26*5
VOC

2* NOT APPLICABLE

C.I. ENTER NEXT BEST ATP
OR PTP

2* NOT APPLICABLE

A* ABORT

ENTER NEXT BEST ATP
OR PTP
PERFORM EMERGENCY
POWER OOWN

ENTER NEXT BEST PTP
PERFORM EMERGENCY
POWER OOWN

CUES/NOTES/COMMENTS

LM SYSTEMS (IF AVAILABLE! MAY
USED TO SUPPLEMENT FUEL CELL POWE

3E

A.l.lA) IF TOTAL OUTPUT
CAPABILITY LESS THAH 8 AMPS AT 22
VOC. SMJC WILL 3E INOPERATIVE FGk
CM/SM SEP.

A.l.(C) 4.75 HOURS LEFT IN ORBIT
BEFORE DEORBIT MANEUVER.

8*1* _9J_ AMPS REPRESENTS MAXIMUM
ORIFTING FLIGHT REQUIREMENTS (66
AMPS AVERAGE).

C1*J6_AMPS REPRESENTS MINIMUM
POWER TO SUPPORT 5/C SYSTEMS IN
ORBIT.

USE LM SYSTEMS (IF AVAILABLE)•
RESERVE ENTRY BATTERIES FOR ENTRY.

A* ASSUMES ALL THREE FUEL CELL
CURRENTS LESS THAN OR EUUAL TO S
AMPS ANO BATTERY C TIED TO BOTH
MAINS*

B. 2.4 HOURS LEFT
BEFORE SPS IGNITION

IN ORBIT

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/49 CSM ELECTRICAL
POWER SYSTEM

FUEL CELLS
12-5



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

R RULE '

12-*O

12-41

12-42

ONOITION/MALFUNCTICN

LOSS OF ONE ENTRY
BATTERY (OUTPUT
LESS THAN 3 AMPS
WHEN TIED TO MAIN
BUS)

LOSS OF TWO ENTRY •
BATTERIES (OUTPUT •
LESS THAN 3 AMPS
EACH WHEN CONNECTED
TO MAIN BUS)

LOSS OF BATTERY
CHARGER

RULE NUMtgftS 12-43
THROUGH 12-^9 ARE
RESERVED.

PHASE ' RULING • CUES/NQTES/COMMENTS

LAUNCH

EO

ALL

LAUNCH

ALL

EO

TLC

LO

LUNAR
STAY

MISSION

APOLLO 11

REV

A* CONTINUE MISSION

1. EOS AUTO/OFF TO
OFF.

2* IF LOSS OF BAT At '
TIE BAT C TO MAIN
A.

3. IF LOSS OF BAT 3*
TIE BAT C TO MAIN 3. •

8* NO-GO FOA TLI

C. BASED ON FAILURE MOOE»•
CONSIDERATION MILL BE •
GIVEN TO CONTINUING •
NOMINAL MISSION* •

i

i

A* CONTINUE MISSION •

1. EDS AUTO/OFF TO •
OFF. •

2. ENTER 2-1 POWEHEO •
DOWN* •

B. ENTER NEXT BEST PTP *

USE ONE BATTERY ENTRY •
PROCEDURE. '

i

i

i

i

A. CONTINUE MISSION •
ROTATE BATTERY C FOR. •
BURNS TO MAINTAIN '
BALANCED BATTERIES

i

3. NO-GO FOR LOI
IF SUM OF TWO LOWEST '
ENTRY BATTERIES •
LESS THAN AMP-M«« '

C NO-GO FOR UNOOCK •
IF SUM OF TWO LOWEST «
ENTRY BATTERIES
LESS THAN AMP*HfU «

•0. PERFORM ASCENT AT NEXT
BEST OPPORTUNITY
IF SUM OF TWO LOWEST

1 ENTRY BATTERIES
1 LESS THAN AMPS.

i

OATE

4/14/49

SECTION

CSM ELECTRICAL
POWER SYSTEM

B. IF LOST DURING SPS MANEUVER*
CONTINUE ON REMAINING BATTERY.

M

a* IF LOSS DURING SPS MANEUVER.
ATTEMPT TO TIE BATTERY C TO BUT*
MAINS.

REF MALF PROC EPS-*

GROUP

•ATTERIES/
CHARGER

PAGE

12*4

J
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

c

RULE CONOITION/MALFUNCTION1 PHASE '

12-30

RULING CUES/NOTES/COMMENTS

MAIN BUS TIE MOTOR
SWITCH FAILURES

A. ONE MOTOR SWITCH
FAILS OPEN

3. ONE OR BOTH
MOTOR SW FAILED
CLOSED

LAUNCH

ALL

A.I. CONTINUE MISSION

(A) IF MOTOR SW
A/C TIE BAT
C TO MAIN
8US A,

(B) IF MOTOR SW B/C
TIE BAT C TO
MAIN BUS 8*

2. CONTINUE MISSION
CLOSE ALTERNATE
MOTOR SW ANO USE
MAIN BUS TIE CS'S
AS MOTOR SWITCHES.

CONTINUE MISSION
USE CB'S AS MOTOR
SWITCHES*

A.2. BATTERIES MUST 36 CHARGED
THROUGH OPEN MOTOR SW« LEAVE BAT
RLY CB CLOSED FOR CHARGING.

8. IF BOTH MOTOR SWITCHES FAIL
CLOSEO* BATTERIES CANNOT BE CHARGED*

MISSION

APOLLO 11

REV DATE SECTION

CSM ELECTRICAL
POWER SYSTEM

GROUP

DC
DISTRIBUTION

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

RULE CONDITION/MALFUNCTION1 PHASE •

12-31

PULING

MAIN BUS SHORTED
CAUSING FUEL CELL
REVERSE CURRENT
DISCONNECT

A. FUEL CELL 2
DISCONNECTS FROM
MAIN A

FUEL CELL 2
DISCONNECTS FROM
MAIN B

C. MAIM 6US SHORTED
GREATER THAN 25 AMPS
AND FUEL CELLS
CANNOT BE
DISCONNECTED FROM
SHORTED BUS*

LAUNCH

LAUNCH

ALL

LAUNCH

ALL

A.;. CONTINUE MISSION

(A) PLACE EDS
AUTO/OFF TO OFF.

tB> F/C 2 TO BUS A
ONLY.

CO TIE BAT C TO
MAIN A*

(0) INVERTER 3 TO AC
BUS 2» MAIN A.

(E) POWER DOWN MAIN

BUS a.
A.2. ENTER NEXT BEST PTP

IF BUS NOT RESTORED

POWER 00WN MAIN BUS

a*

B.I, CONTINUE MISSION

(A) PLACE EDS
AUTO/OFF TO OFF.

(B) FC 2 TO BUS B
ONLY.

(C) TIE BAT C TO
MAIN BUS B.

(D) INVERTER 3 TO AC
BUS 1. MAIN B.

(E) POWER DOWN MAIN
BUS A*

(F) rvc GIMBAL DRIVE
(P»Y)-2.

(G) GIMSAL MOTOR
CONTROL (YAW 2.
PITCH 2) BAT B OPEN
FOLLOWING GIMBAL
MOTOR TURN ON,

B*2« ENTER NEXT BEST PTP
IF BUS NOT RESTORED.
POWER DOWN MAIN BUS
A

C.I. ABORT

ENTER NEXT BEST PTP
IF MAIN BUS NOT
RESTORED*

CUES/NOTES/COMMENTS

A»l# GREATER THAN _8£ AMPS SHORT
ON MAIN B WILL CAUSE REvERSt
DISCONNECT OUHlNG LAUNCH MALf fcPS-3.

A.2. REF MALF PROC EPS 5SR-1

9.1. GREATER THAN _79. AMPS SHORT
ON MAIN A WILL CAUSE REVERSE
DISCONNECT OURING LAUNCH

J

C.i. FAILURE OF MOTOR SWITCH TO
DISCONNECT FROM SHORTEO BUS
INOICATED BY FC SHORTED BUS T/ft
GRAY*

2* IF FUEL CELL FEED CIRCUITRY
SHORTED* CLOSE FC REACTANT VALVES.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM ELECTRICAL
POWER SYSTEM oc

DISTRIBUTION
12-9
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM

J

RULE 'CONDITION/MALFUNCTION1 PHASE '

12-52

1.2-33

12-3*

A. BATTERY BUS
SHORTED IS GREATER
THAN 5 AMPS

BATTERY BUS
SHORTED LESS THAN
3 AMPS

BATTERY RELAY BUS
SHORTED
A. SHORT GREATER

THAN 2*0 AMPS

SHORT LESS THAN
2,0

A* LOSS OP ONE
BATTERY BUS* «AIN
BUS* (UNABLE TO
POWER BUS)

8. LOSS OF BATTERY
RELAY BUS (UNABLE
TO POWER BUS!

RULE NUMBERS 12-93
THROUGH 12-39 ARE
RESERVED.

LAUNCH

ALL

ALL

LAUNCH

ALL

LUNAR
ORBIT
LUNAR
STAY

ALL

LAUNCH

ALL

LAUNCH

EO
TLC

LUNAR
ORBIT
LUNAR
STAY

RULING CUES/NOTES/COMMENTS

A.I. CONTINUE MISSION

(A) PLACE EOS
AUTO/OFF TO OFF.

(B) OPEN ASSOCIATED
MAIN BUS TO BAT BUS
CB.

(CJ TIE BAT C TO
ASSOCIATED MAIN
BUS*

2. ENTER NEXT BEST PTP
IF BUS NOT RESTORED

CONTINUE MISSION
REMOVE POWER FROM BUS
EXCEPT FOR MANEUVERS

AND ENTRY

A.I. CONTINUE MISSION

2. ENTER NEXT BEST PTP
OPEN BATTERY BUS TO
BATTERY RELAY BUS
CB*S.

3. CONTINUE MISSION
PERFORM ASCENT AT
NEXT BEST OPPORTUNITY
AFTER EVA.

••CONTINUE MISSION

A.I. CONTINUE MISSION

2. ENTER NEXT BEST PTP

B.I. CONTINUE MISSION

2. ENTER NEXT BEST
PTP

3. CONTINUE MISSION
PERFORM ASCENT AT
NEXT BEST OPPORTUNITY
AFTER EVA

A.I. GREATER THAN 22 AMPS WILL
CAUSE BATTERY BUS VOLTAGE TO 3£
GREATER THAN OR EQUAL TO MAIN 3uS
VOLTAGE.

A.2. REMOVE POWER FROM auS. IF j
SHORTED LESS THAN OR EQUAL TO 10 \
AMPS. POWER BUS JUST PRIOH TO ENTRY i
TO MAINTAIN SECS REDUNDANCY. j

A.2. REF MALF PROC EPS-SSR-2

ft. PLACE BATTERY A CNLY TQ BAT
RELAY BUS AND CnARGE SAT b
CONTINUOUSLY WITH BAT 9 POrti* E.NTrtY
ANO POST LANOING CB OPEN. C0N5IDE*
8ATTERY CHARGER LOST FOR «ISSION
PLANNING, HALF SPS SSR-2

MISSION

APOLLO 11

REV OATE

4/16/69

SECTION

CSM ELECTRICAL
POWER SYSTEM

GROUP

OC
OISTI I IBUTION

PAGE

12-9



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM 1RULE

12-60

12-61

12-62

ONOITION/MALFUNCTION' PHASE •

LOSS OF TWO
INVERTERS

LOSS OF ONE AC BUS
(TWO PHASES CANNOT
SE MAINTAINED
GREATER THAN 93 VAC)

LOSS OF BOTH AC
BUSES

RULE NUMBERS 12-63
THROUGH 12-69 ARE
RESERVEO*

LAUNCH

ALL

LAUNCH

ALL

LAUNCH

ALL

RULING

A. CONTINUE MISSION

B* ENTER NEXT BEST PTP

A. CONTINUE MISSION

3* ENTER NEXT BEST PTP

A* ABORT MOOE I OR MODE
II

1. OPEN DIRECT 02 FOR
SUIT VENTILATION*

2. IF AFTER MOOE II*
ENTER PTP 2-1.

8* ENTER NEXT BEST PTP OR
ATP

IF SUITEO* REMOVE
HELMET ANO GLOVES*
IF TIME PERMITSt
REMOVE SUITS* IF CABIN
DEPRESSURUED* USE
DIRECT 02 UNTIL CABIN
IS REPRESSURIZEO*

CUES/NOTES/COMMENTS

A* REF MALF PROC

PLACE REMAINING INVERTER ON SOTh
AC BUSES*

B* CONSIDERATION WILL 9£ GIVEN
TO RETAINING LM FOR SYSTEM BACKUP.

B* REF MALF PROC EPS-1

A* REF MR-

A.2* INITIATE CONTINUOUS
PURGE FOR COOLING.

FQ

B.I. USE LM SYSTEMS ( IF
AVAILABLE) FOR AC POWERED FUNCTIONS
TO ENTRY*

2* FOR CSM ONLYt ENTER WITH 11^
1-1/2 HOURS* INITIATE CONTINUOUS F y

CO
E

H2 PURGE FOR COOLING* /

MISSION RtV OATE SECTION GROUP PAGE

APOLLO 11 CSM ELECTRICAL
POWER SYSTEM

AC
DISTRIBUTION 12-10



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONCLUOED

NO

ITEM

12-70 MEAS DESCRIPTION

AC BUS 1 PHASE A VAC
AC BUS 1 PHASE B VAC
AC BUS l PHASE C VAC

AC BUS 2 PHASE A VAC
AC BUS 2 PHASE B VAC
AC BUS 2 PHASE C VAC

MAIN BUS A VOC
MAIN BUS B VOC
BAT BUS A VOC
SAT BUS B VOC
BAT RELAY BUS VOC

BAT A CURRENT
BAT 8 CURRENT
BAT C CURRENT

FC 1 CURRENT
FC 1 02 FLO
FC 1 H2 FLO

FC 2 CURRENT
FC 2 02 FLO
FC 2 M2 FLO

FC 3 CURRENT
FC 3 02 FLO
FC 3 H2 FLO

8AT CHARGER CURRENT

FC 1 SKIN TEMP
FC 2 SKIN TEMP
FC 3 SKIN TEMP

FC 1 CONO TEMP
FC 2 CONO TEMP
FC 3 CONO TEMP

FC 1 RAO OUT TEMP
FC 2 RAO OUT TEMP
FC 3 RAO OUT TEMP

BAT MANIFOLO PRESS

INV 1 TEMP
INV 2 TEMP
INV 3 TEMP
FC 1 PM
FC 2 PM
FC 3 PM

• INSTRUMENTATION REQUIREMENTS •

CC0203V

CC0206V
CC0207V
CC0210V
CC0211V
CC0232V

CC0222C
CC0223C
CC0224C

SC2113C
SC2141R
SC2139R

SC21I4C
SC2142R
SC2140R

SC2113C
SC2144R
SC2141R

SC2084T
SC2083T
SC2086T

SC2081T
SC2082T
SC2083T

SC2087T
SC2088T
SC2081T

CC0175T
CC0176T
CC0177T
SC2160X
SC2161X
SC2162X

ONBOARD

COMMON
METER

METER
METER
METER

METER
METER
METER
METER
METER

METER
METER
METER

METER
METER
METER

METER
METER
METER

METER
METER
METER

SC0215C METER

METER
METER
METER

"ETER
METER
METER

METER
METER
METER

METER

MCWS
MCWS
MCWS
TALKBACK
TALKBACK
TALK8ACK

JSE BAT C IN LIEU OF BATTERY WITH LOST INST

TRANSDUCERS

SEPARATE

SEPARATE

SEPARATE
SEPARATE
SEPARATE
SEPARATE
SEPARATE

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

CATEGORY

HIGHLY DESIRABLE
HIGHLY 0ESIRA8LE
HIGHLY DESIRABLE

HIGHLY O£SIRA8L£

MISSION RULE
REFERENCE

HIGHLY 0ESIRA8LE 12-5t6.61
HIGHLY 0ESIRA8LE >

12-32,52,20C
1 OF 2 MANOATORY 12-22
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE

2 OF 3 MANOATORY 12-4#33»

1 OF 3 MANOATORY 12-7,31.32t33.
22 A

1 OF 3 MANOATORY 12-7t31•32•33•
22A

1 OF 3 MANOATORY 12-7t31t32t33•
22A

HIGHLY DESIRABLE

HIGHLY 0E*IRA8L£ »
HIGHLY DESIRABLE 12-223
HIGHLY DESIRABLE *

HIGHLY 0ESIRA8L6,
HIGHLY DESIRABLE; 12-22B
HIGHLY DESIRABLE ̂

HIGHLY DESIRABLE i
HIGHLY DESIRABLE 12-221
HIGHLY DESIRABLE*

HIGHLY DESIRABLE — ~ —

HIGHLY 0E5IRA8LE — — —
HIGHLY DESIRABLE — — —
HIGHLY DESIRABLE — — —
HIGHLY DESIRABLE,
HIGHLY 0ESIRA8LE 12-22E
HIGHLY 0ESIRA8LE ]

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CSM ELECTRICAL
POWER SYSTEM

GROUP

INSTR REQ

PAGE
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113 DOCKING AND
UMBILICAL





RLV

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 13 - DOCKING AND UMBILICAL

R * ITEM

13-1

13-2

13-3

13-3

13-6

13-7

GENERAL

THREE GOOD DOCKING RING LATCHES 120 DEG* APART ARE REQUIRED FOR AN IVT«

THREE GOOD DOCKING RING LATCHES 120 DEG. APART ARE REQUIRED FOR A DOCKED RCS MANEUVER.

DOCKED SPS OR DPS BURNS REQUIRE AT LEAST NINE DOCKING RING LATCHES.

MANNED UNDOCKING OPERATIONS WILL SE TERMINATED FOR ANY FAILURE OF A DOCKING RING LATCrt TO
RELEASE* NO ATTEMPT MILL BE MADE TO DISASSEMBLE A DOCKING RING LATCH.

WITH FAILURE OF THE CSM FOWARO HATCH PRIMARY LOCK/UNLOCKED MECHANISM* THE NOMINAL MISSION WILL
BE PERFORMED USING THE SECONDARY LOCK/UNLOCK MECHANISM.

LOSS OF VISUAL DOCKING AIDS (COA5 AND TARGETS) WILL NOT INHIBIT DOCKING AND UNDOCKING.

IF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALK BACK INDICATORS* ARE BARBER
POLE. TD4E WILL BE ATTEMPTED.

•NOTE—THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSM.

RULE NUMBERS 13-6 THROUGH
13-10 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 DOCKING AND
UMBILICAL

GENERAL
13-1



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 11 - DOCKING AND UMBILICAL JITEM

13-11

13-12

1 MANAGEMENT '

TWO NITROGEN BOTTLES ARE REQUIRED FOR UNDOCKING. FOR SYSTEM RETRACT FAILURE. USE TM6 SECOND
BOTTLE IN THE SAME SYSTEM BEFORE UTILIZING BOTTLES IN THE REDUNDANT SYSTEM S^ONO

THE CM FORWARD ANO LM UPPER HATCH NORMALLY WILL BE INSTALLED FOR ANY TYPE OF MANEUVER
DOCKING*

RULE NUMBERS 13-13 THROUGH
13-19 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 DOCKING ANO
UMBILICAL

MANAGEMENT
13-2



RlV ITfM

RULE

13-20

13-21

13-22

13-23

13-24

13-25

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 13 - OOCICING ANO UMilUCAL

CONDITION/MALFUNCTION' PHASE • RULING CUES/NOTES/COMMENTS

FAILURE TO MAINTAIN
POWER TO X-LUNAR BUS
OR TO MAINTAIN
X-LUNAR SUS LOADS
FROM CSM

FAILURE TO ACHIEVE
5-IVB/LM SEPARATION
OR FAILURE TO MATE
LM UMBILICALS (P23
AND P24)

FAILURE TO ACHIEVE
CSM/LM FINAL
SEPARATION

FAILURE TO INDICATE
DOCKING PROBE EXTEND
OR BOTH TALK BACK
INDICATORS ARE
BARBER POLE*

CANNOT REMOVE CSM
FORWARD HATCH

CANNOT REMOVE
DOCKING
PROBE« LM DROGUEt
ANO/OR LM UPPER
HATCH*

DOCKED

DOCKED

UNOCCKED

TDfrE

DOCKED

DOCKED

SPECIFIC MISSION RULES

CONTINUE MISSION
RETURN LM TO DESCENT
BATTERY POWER

PERFORM CSM/LM FINAL SEP

MUST PERFORM NORMAL
UNOOCKING

RETRIEVE PROBE AND
DROGUE AND INSTALL*

AFTER UNOOCKING.
DEPRESS CSM AND
JETTISON PROBE
OVERBOARD*

CONTINUE MISSION
ATTEMPT TDfrE

8. CONTINUE MISSION
ATTEMPT DOCKlNw

A* PERFORM CSM/LM FINAL
SEP

B* PERFORM CSM/LM FINAL
SEP

IF LM MANNEDt PERFORM
EVT TO CSM*

CONTINUE MISSION

PERFORM EVT IF LM MANNEO

MAXIMUM LIFETIME OF DESCENT ECA»S
WITH DESCENT BATTERIES SUPPLYING LM
POWER IS 30 HOURS*

S-1VB/LM SEP CANNOT BE ACHIEVED
WITHOUT MATING AT LEAST ONE
UMBILICAL*

POWER CAN BE SWITCHED AND
MAINTAINED WITH EITHER

LM MASS MAY HAVE TO BE MODIFIED
FOR APS BURN

DOCKING RING TUNNEL STRUCTURE
DAMAGE MAT OCCUR TO THE EXTENT THAT
TUNNEL PRESSURE CAN NOT 8E

MAINTAINED*

SPS AND SM RCS MANEUVERS
PERFORMED

MAY BE

MISSION REV

APOLLO 11

DATE SECTION

DOCKING ANO
UMBILICAL

GROUP PAGE

SPECIFIC
13-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 13 - DOCKING ANO UMBILICAL

RULE

13-26

13-27

13-28

13-29

ONDITION/MALFUNCTION1 PHASE • RULING * CUES/NOTES/COMMENTS

FAILURE TO RELEASE
CAPTURE LATCHES

PRIMARY FORWARD
HATCH LOCK/UNLOCK
MECHANISM
INOPERATIVE

FAILURE TO REINSTALL
CSM FORWARD HATCH

FAILURE TO REINSTALL
PR08E AND/OR DROGUE
OR FAILURE TO CLOSE
LM UPPER HATCH

DOCKED

ALL

TDfrE
DOCKED

DOCKED

REDOCK

PERFORM RETRACTION

CONTINUE MISSION

CONTINUE MISSION
1* ATTEMPT TO SEAL

HATCH WITH
4 PSID*

2« JUST PRIOR TO
ENTRYt P^ESS
CABIN TO 15
PSI. AT DROGUE
DEPLOY» OPEN
RAPID REPRESS*

3. ENTER IN SUITS

NO DOCKING RETAIN DESCENT STAGE FOR TEI

y

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/14/69 DOCKING ANO
UMBILICAL

SPECIFIC
13-4
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114 CSM SEQUENTIAL





c R • ITEM

14-2

14-3

14-4

14-5

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - CSM SEQUENTIAL

• GENERAL •

LAUNCH

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED.

IF AN ENTRY BATTERY IS LOST, THE EDS WILL BE FLOWN OPEN LOOP.

ALL MISSION PHASES

TO CONTINUE THE MISSION, BOTH PYRO BUSES AND BOTH LOGIC BUSES ARE REQUIRED*

SEQUENTIAL LOGIC BUS IS CONSIDERED FAILED I F —

A. VOLTAGE IS LESS THAN 22 VDC AND UNABLE TO ACTIVATE RCS ENABLE AND/OR SLA
(CD0170X AND/OR CDO123X SYSTEM A, CD0171X ANQ/OR C00124X SYSTEM 8).

B* LOGIC BUS SMOURTED GREATER THAN 10 AMPS*

PYRO BUS IS CONSIDERED FAILED I F —

A* SHORTED GREATER THAN 10 AMPS*

B* FAILURE TO PERFORM ANY SEQUENTIAL FUNCTION WITH SUSPECTED FAILED PYRO SYSTEM*

RELAYS

RULE NUMBERS 14-6 THROUGH
14-t ARE RESERVED

MISSION

APOLLO il

REV DATE

4/16/69

SECTION

CSM SEQUENTIAL

GROUP

GENERAL

PAGE



9 £ V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - CSM SEQUENTIAL

ITEM

14-10

1 MANAGEMENT *

ARMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GROUND TELEMFTRY

SITH"ARMING LTH H TPYR E W WILL ARM TH£ L00IC 8US£S AN° S T A N° BY FOg A G0 FR0M THE O R O u"° T0 PROCEED

RULE NUMBERS 14-U THROUGH
1^-19 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/4t CSM SEQUENTIAL MANAGEMENT
14-2



c
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - C1M SEQUENTIAL

R RULE •

i

t

14-20

14-21

CONOITION/MALFuNCTI ON

•

SEQUENTIAL LOGIC BUS
A OR B LESS THAN OR
EQUAL TO 22 VDC ANO
UNABLE TO ACTIVATE
RCS ENABLE AND/OR
SLA SEP RELAYS

PYRO BUS A OR B LESS
THAN OR EQUAL TO 35
VDC

A. SHORTED GREATER
THAN 10 AMPS

B. SHORTED LESS THAN
10 AMPS

C. PYRO BUS TM READS
0 VDC AND PYRO
BAT ONBOARD
GREATER THAN 35
VOC

PHASE ' RULING

LAUNCH

EO
TLC

LUNAR
ORBIT/
LUNAR
STAY

LAUNCH

EO
TLC

LUNAR
ORBIT/
LUNAR
STAY

ALL

LAUNCH

ALL

MISSION

APOLLO 11

REV

i

i

• SPECIFIC MISSION RULES •

A, CONTINUE MISSION
ENTER 1-1 IF BUS NOT
RESTORED

B. TERMINATE OPERATIONS
ENTER NEXT BEST PTP IF
BUS NOT RESTORED

C. CONTINUE MISSION

-

A.I* CONTINUE MISSION

2. TERMINATE OPERATIONS
ENTER NEXT BEST PTP

3. CONTINUE MISSION

B» CONTINUE MISSION

C.I, CONTINUE MISSION

2* ATTEMPT FUNCTION
USING

1 SUSPECTED FAILED BUS
• O N L Y —

1 (A) IF FUNCTION
' NORMAL* CONTINUE
1 MISSION

1 (B) IF' FUNCTION DOES
• NOT WORK,
' NORMALLY* ENTER
• NEXT BEST PTP

DATE

4/16/49

SECTION

CSM SEQUENTIAL

1 CUES/NOTES/COMMENTS

t
i

1 CD0170X ANO/OK CD0123X SYSTEM At
1 CDO171X AND/OR C00124X SYSTEM B

A.2. USE BATTERY TIE FOR PYRO
POWER TO AFFECTED BUS

B. USE BATTERY TIE FOR PYRO
POWER TO AFFECTED BUS

1 C.2. ASSUME PYRO BAT VERIFIED
1 GREATER THAN 35 VDC PRIOR TO ARMING.
1 IF ENTRY BAT USED IN LIEU OF PYRO
1 BAT* VOLTAGE SHOULD 8E APPROXIMATELY

• TO BAT BUS VOLTAGE.

GROUP

SPECIFIC

PAGE

14-3



oI V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - CSM SEQUENTIAL

R RULE

14-22

14-23

14-24

14-25

14*26

CONDITION/MALFUNCTION1 PHASE * RULING

TELEMETRY INDICATES
AN EDS VOTE INPUT 1»
2. OR 3

LET JETTISON MOTOR
DOES NOT FIRE
•

SMJC ACTIVATES
PREMATURELY

ACTIVATED CM RCS
PRESS LOGIC RELAYS.

ACTIVATED SLA DEPLOY
LOGIC RELAYS

i

'LAUNCH
•
•

•

i

LAUNCH

ALL

ALL

i

•ALL

I

i

i

MISSION

APOLLO 11

REV

'CONTINUE MISSION

A, IF ANY ENTRY BATTERY
LESS THAN 22 VCCt EDS
AUTO/OFF SWITCH TO OFF

8. ALL ENTRY BATTERIES
GREATER THAN 22 V D C —
CHECK CORRESPONDING
EDS
CB'S 1* 2» OR 3 CLOSED

CONTINUE MISSION
ATTEMPT JETTISON PER CREW
CHECKLIST EMERGENCY
PROCEDURE

ENTER NEXT BEST PTP

A. TERMINATE OPERATIONS
AND POWER DOWN
AFFECTED MAIN BUS* DO
NOT ARM AFFECTEO PYRO
BUS

B. IF UNOOCKEDt RETURN TO
CSM AND PERFORM CSM/LM1

FINAL SEP

C. REPOWER AFFECTED MAIN
BUS AFTER CM/SM SEP '

i

CONTINUE MISSION

A* PRIOR TO CM RCS
PRESS—00 NOT ARM
RESPECTIVE PYRO BUS

(FOR BOTH INDICATIONS
PERFORM SLA SEP WITH
SECS ARM CB'S OPEN*)

B« AT CM RCS PRESS—ARM
RESPECTIVE PYRO BUS

CONTINUE MISSION

A. PRIOR TO SLA S E P — 0 0
NOT ARM RESPECTIVE
PYRO BUS

S. FOR SLA SEP—ARM
RESPECTIVE PYRO BUS
FIRST

•

DATS

4/14/49

SECTION

CSM SEQUENTIAL

• CUES/NOTES/COMMENTS

1 PARAMETERS ARE CD0132X# CD0133X.
' ANO CD0134X RESPECTIVELY.

A, BAT C VOLTAGE CAN ONLY BE
MONITORED ONBOARD

-

•

A. USE GOOD SEQUENTIAL SYSTEM IF
IN CONTACT WITH MSFNt ARMING OF
LUGIC BUSES WILL INDICATE WMICH MAIN
BUS MUST BE POWERED DOWN. MAIN A IF
SYSTEM A CM/SM SEP. MAIN B IF
SYSTEM B CM/SM SEP EVENT IS
ACTIVATED.

8. USE GOOD SEQUENTIAL SYSTEM

CD0173X AND/OR CD0174X

CD0123X AND/OR CD0124X

GROUP

SPECIFIC

PAGE

14-4



REV

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 14 - CSM SEQUENTIAL

RULE CONOITION/MALFUNCTION' PHASE '

14-27

14-28

14-40

14-41

14-42

RULING CUES/NOTES/COMMENTS

UNABLE TO PERFORM
SLA SEPARATION

LOST GROUND TO
REGISTER NETWORK
FOR LOGIC OR PYRO

BUS VOLTS
MEASUREMENTS

RULE NUMBERS 14-29
THROUGH 14-39 ARE
RESERVED.

ACTIVATED APEX
JETTISON LOGIC
RELAYS

TLC

ALL

ALL

ACTIVATED DROGUE
CHUTE DEPLOY LOGIC
RELAYS

ACTIVATED PILOT
CHUTE DEPLOY LOGIC
RELAYS

RULE NUMBERS 14-43
THROUGH l*-49 ARE
RESERVED*

LUNAR
ORBIT
LUNAR
STAY

ALL

LUNAR
ORBIT/
LUNAR
STAY

LUNAR
ORBIT/
LUNAR
STAY

ALL

ENTER NEXT BEST PTP

CONTINUE MISSION
DO NOT ARM AFFECTED
SYSTEM UNTIL SEQ GO/NO-GO
B. ENTER NEXT BEST PTP
PRIOR TO ENTkY UNLESS
OTHER PYRO SYSTEM FAILS*

REF MR

ARMING SYSTEM WITH VOLTAGE
GREATER THAN 18 VDC MAY RESULT IN
PERMANENT LOSS OF THAT PAH TRAIN*

•A* CONTINUE MISSION
•DO NOT ARM PYRO BUSSES
'UNTIL MALFUNCTION HAS
'BEEN ISOLATED
i

'B* ENTER NEXT BEST PTP
•DO NOT ARM PYRO BUSES
•UNTIL MALFUNTION
'HAS BEEN ISOLATED*

•A, CONTINUE MISSION
•DO NOT ARM PYRO BUSES
•UNTIL MALFUNCTION HAS
•BEEN ISOLATED
i

•DO NOT ARM PYRO BUSES
'UNTIL MALFUNCTION
•HAS BEEN ISOLATED*

'A* CONTINUE MISSION
'DO NOT ARM PYRO BUSES
•UNTIL MALFUNCTION HAS
•BEEN ISOLATED

•B. ENTER NEXT BEST PTP
•DO NOT ARM PYRO BUSES
•UNTIL MALFUNCTION HAS
'BEEN ISOLATED

DETECTED AT SECS
(CDU230X AND CD023X)

POWER

MAY BE DETECTED AT ANY
(CEOOOlX AND/OR CE0002X)

TIME

DETECTED AT SECS POWER UP PRIOR
TO ENTRY (CEOOOlX AND/OR CE0004X)
WITH ELS BAT AlB) CB CLOSED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/14/69 CSM SEQUENTIAL SPECIFIC



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - CSM SEQUENTIAL - CONCLUDED

ft » ITEM

MEAS DESCRIPTION

PYRO BUS A VOLTS
PYRO BUS B VOLTS

SEQ LOGIC BUS A VOLTS
SEQ LOGIC BUS 8 VOLTS

APEX JET A
APEX JET B

DROGUE DEPLOY A
DROGUE DEPLOY B

PILOT CHUTE DEPLOY A
PILOT CHUTE DEPLOY B

SLA SEP RELAY A
RCS/SCS ACTIVATE A

SLA SEP RELAY B
RCS/SCS ACTIVATE B

CM RCS PRESS SIG A
CM RCS PRESS SIG B

CM-S" SEP RELAY A
CM-SM SEP RELAY B

CREW ABORT A
CREW ABORT 3

EDS ABORT VOTE 1
EDS ABORT VOTE 2
EDS ABORT VOTE 3

EDS ABORT A
EDS ABORT B

MAIN CHUTE OISC A
MAIN CHUTE DISC 6

EDS ABORT REQ A
EDS ABORT REQ B

DOCKING PROBE TEMP

CSM-LV LOCK, RING
SEP' RELAY A
SEP RELAY B
CSM-LM LOCK. RING
LM CURRENT

INSTRUMENTATION REQUIREMENTS

PCM

CDOOOSV
CD0006V

CD0200V
CD0201V

CDO23OX
CD0231X

CE0001X
CE0002X

CE0003X
CE0004X

C00123X
CD0170X

CD0124X
CD0171X

CD0173X
CD0174X

CD0023X
CD0024X

CD0130X
C00131X

CD0132X
CD0133X
CD0134X

CD0133X
C0Q136X

CEO321X
CD0322X

BS0080X
BSOO81X

CSO22OT

CD1154X

CD113X
SC2962C

ONBOARD TRANSDUCERS

METER COMMON

CATEGORY

1 OF
2 M

HD
HD

HO
HD

HD
HD

HD
HD

HD
HD

HD
HD

HD
HD

HD
HD

HD
HD

HO
HD
HD

HD
HO

HD

HD
HD

HD

HD

HD

HO

MISSION RUL
REFERENCE

14-21
14-21

14-20
14-20

14-40
14-4 0

14-41
14-41

14-42
14-42

14-26

14-26

14-2 3
14-2 3

14-22
14-22
14-22

19-23

19-23

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM SEQUENTIAL INSTft REQ
14-4
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c

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 13 - GUIDANCE ANO CONTROL

R ITEM

15-1

15-2

' GENERAL •

LAUNCH

THERE ARE NO FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT,

EARTH 0R8IT PHASE

A. IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP. THE GUIDANCE AND CONTROL SYSTEMS
MUST PROVIDE SPS CRITICAL BURN CAPABILITY AND ONE BACKUP DEORB1T METHOD (SM OR HYaRID). THE
FOLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLE—

1. ATTITUDE CONTROL—DIRECT RCS ANO RATE DAMPING IN EACH AXIS*

2. TVC (CRITICAL B U R N S ) — ONE TVC SERVO LOOP IN EACH AXIS AND ONE TvC CONTROL
MODE (ACCEL CMD EXCLUDED).

3. BACKUP D&ORBIT— AS LONG AS ENOUGH PROPELLANT 15 AVAILABLE FOR AN SM
DEORBITt THE GfrC SYSTEMS MuST PROVIDE THAT CAPABILITY. IF Sf^ DEORBIT IS NOT
POSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILURE* THE G&C SYSTEMS
MUST PROVIDE CAPABILITY FOR A HYBRID DEORBIT,

<AJ SM D£ORBIT REQUIREMENTS —
- TRANSLATION CAPABILITY
- ONE OPERATIONAL FDAI
- RATE DAMPING IN ALL THREE

AXES (DAP OR SCS)

(B: HYBRID DEORBIT REQUIREMENTS—
- ALL SM DEORBIT REQUIREMENTS

(RATE DAMPING MUST BE SCS)
- OPERATIONAL! IMU CMC• AND

MAIN DS«CY
- TWO OPERATIONAL RHC•5

B. IN ORDER TO PERFORM A NON-CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTY. THE GtC SYSTEMS
MUST PROVIDE THE TMt CAPABILITY.TO EXECUTE AN ULLAGE MANEUVER BY fclTHER CMC AUTO (RCS DAP)»
SCS AUTO* OR DIRECT ULLAGE.

C# IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASEi THE GUIDANCE AND CONTROL SYSTEMS MUST
PROVIOE SPS NON-CRITICAL GUIDANCE AND CONTROL SYSTEMS BURN CAPABILITY. THE FOLLOWING
MINIMUM CAPABILITIES MuST ALSO BE AVAILABLE TO BE GO FOR TLl —

ATTITUDE CONTROL—DIRECT RCS AND RATE DAMPING IN EACH AXIS*

7VC—TWO SERVO LOOPS AND BOTH GfrN AND ONE SCS TVC CONTROL MODES I ACCEL
EXCLUDED).

CMO

15-3

3frN—-CMCt IMU» AND MDC
ALIGNING PLATFORM.

DSKY FULLY OPERATIONAL AND OPTICS CAPABLE OF

<•• DISPLAYS—ONE OPERATIONAL FDAI.

5. ATTITUDE REFERENCE—REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR ENTRY*

TRANSLUNAR COAST

IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP* THE GUIDANCE ANO CONTROL SYSTEMS MUST
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES—

A. ATTITUDE CONTROL—DIRECT RCS ANO RATE DAMPING IN EACH AXIS*

8. RCS TRANSLATION—X-AXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

MISSION REV

APOLLO 11

DATE

4/14/69

SECTION

GUIDANCE AND
CONTROL

GROUP

GENERAL

PAGE

15-1



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

R • ITEM

13-4

15-5

LOI» LUNAR ORBITt LUNAR STAY PHASES—

A. LOX WILL BE INHIBITED OR LUNAR ORBIT TERMINATED EARLY IF EITHER REDUNDANT ATTITUDE CONTROL.
REDUNDANT SPS CONTROL OR NON-CRITICAL S*>S CAPABILITY Is LOST, IN ADDITION. THE FOLLOW INC
MINIMUM CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TO OR CONTINUING LUNAR ORBIT.

1. ATTITUDE CONTROL—DIRECT RCS AND RATE DAMPING IN EACH AXIS*

2. TVC™BOTH SERVO LOOPS AND TWO TVC CONTROL MODES (ACCEL CMD EXCLUDED 1.

3. G&N—THE G6N MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS ANO NAV
DSlCY, OPTICS MUST BE CAPABLE OF ALIGNING PLATFORM*

4. RCS TRANSLATION—X-AXIS VIA AUTC COILS OR DIRECT ULLAGE PUSHBUTTON.

5. IN,ORDER TO PERFORM A NON-CRITICAL BURN THE G*C SYSTEMS MuST PROVIDE THE CAPABILITY TO
EXECUTE AN ULLAGE MANEUVER BY EITHER CMC A'jTO (RCS DAP), SCS AyTO» OR DIRECT ULLAGE-

UNDCCKEO

THE UNOOCKSD PHASE WILL BE OELETED OR TERMINATED IF THE G*C SYSTEMS CANNOT PROVIDE REDQCKIN5
LM RESCUE CAPABILITY. THE GfrC SYSTEMS MUST PROVIDE DIRECT RCS» RATE DAMPING AND TRANSLAT
CAPABILITY IN EACft AXIS FOR DOCKING/UNDOCKING CONTROL. IN ADDITION* THE FOLLOWING TNI
CAPABILITIES *OR LM RESCUE MUST BE AVAILABLE—-

- OPERATIONAL OPTICS SUBSYSTEM

- ONE DSKY

- TRANSLATION CAPABILITY IN EACH AXIS

- RATE DAMPING IN ALL THREE AXES

- OPERATIONAL IMU AND CMC

- ONE OPERATIONAL RHC

- ONE OPERATIONAL FDAI

- DIRECT RCS

- NON CRITICAL SPS BURN CAPABILITY

OR i
ON j

15-6 ASCENTt DESCENT-
DESCENT PHASES.

-THERE ARE NO GUIDANCE AND CONTROL SYSTEM FAILURES THAT AFFECT THE ASCENT OR

RULES 15-7 THROUGH

S 15-9 ARE RESERVED.

1 •
i

MISSION

APOLLO 11

REV DATE isECTION

4/14/49 GUIDANCE ANO
CONTROL

CROUP

GENERAL

PAGE

15-2



c

r

c

REV I T E M ;

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION IS - GUIDANCE AND CONTROL

ITEM

15-10

13-11

15-12

1 SYSTEMS MANAGEMENT •

ATTITUDE CONTROL-CSM. IN ACTIVE RCS CONTROL- LM WILL NOT BE IN ACTIVE ATTITUOE HOLD. LM IN
ACTIVE RCS CONTROL- CSM WILL NOT BE IN ACTIVE ATTITUOE HOLD. FOR DOCKIN ACTIVITIES AFTER OPENING
THE APS INTERCONNECT (BOTH VEHICLES IN ACTIVE RCS CONTROL>t THE CSM MUST BE IN A TIGHTER
DEADBANO THAN THE LM.

PIPA ANO IRIG BIAS WILL BE UPDATED WHEN ACTUAL BIASES DIFFER FROM
C.007 FT/SEC2 AND 0.075 DEG/HR RESPECTIVELY.

VALUES IN CMC ERASABLE

DELTA V COUNTER DRIFT

SHOULD THE DELTA V COUNTER DRIFT BE GREATER THAN 0.01 FT/SEC2 FOR AN RCS MANEUVERt Th- VC
SETTING WILL BE APPROPRIATELY 3IASED. SHOULD THE DRIFT BE GREATER THAN 0.1 FT/SEC2. THE EMS~«ILL
BE CONSIDERED FAILED.

.15-13 t DAP INITIALIZATION

GIMBAL TRIMS—WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE
PREVIOUS MANEUVER AS MONITORED ON TELEMETRYt IF TME PREVIOUS MANEUVER WAS SCS CONTROLLED. IF THE
PREVIOUS MANEUVER WAS GtN CONTROLLED* THE CMC STORED VALUES WILL BE USED* TRIMS WILL BE
REINITIALIZED FROM THE GROUNO AFTER EACH VEHICLE CONFIGURATION CHANGE ANO AFTER EACH WEIGHT
UPDATE. TRIMS MUST BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 0.5
DEGREE.

CSM* LM WEIGHT— WILL BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY
1.0 PERCENT. ^EIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10.0 PERCENT.

1
I

1
[

1
11
1«

i
i
j
ii !

RULE NUMBERS 15-14 THROUGH
15-19 RESERVED.

i
1

!

J

1
! (MISSION

i |APOLLO 11

REV DATE

4/16/69

SECTION

GUIDANCE AND
CONTROL

GROUP

SYSTEMS
MANAGEMENT

PAGE

15-3



R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

RULE

15-20

15-21

CONDITION/MALFUNCTION* PHASE • RULING

LOSS OF EITHER
SHAG 1 OR 2
IN EITHER PITCH
OR YAM CHANNEL

LOSS OF BOTH BMAG 1
AND 2 IN EITHER
PITCH OR YAW CHANNEL

[15-22 LOSS OF ROLL BMAG

A* NUMBER ONE

B* NUMBER TWO

ALL

SPECIFIC MISSION RULES *

CONTINUE MISSION

LAUNCH

TLC

DESCENT

ALL
OTHERS

ENTRY

ALL

A* CONTINUE MISSION

3. NO-GO FOR LOI

C. CONTINUE MISSION

D. TERMINATE PHASE AND
ENTER NEXT BEST PTP

£. CONTINUE MISSION

A* CONTINUE MISSION

B. CONTINUE MISSION

CUES/NOTES/COMMENTS

A* REF MALF PROC

GfrC-1 •»••>«••

B. NO SCS AUTO TVC

C« IF IN YAH CHANNELt AFTER
*03G» RSI IS USABLE IF REMAINING
GYRO IS SELECTED FOR RATE, RSI MUST
BE REALIGNED IN AODITION TO THE
ABOVE* FOR YAW FAILURE AFTER *OSG*

A. MTVC ACCEL CMO IS ONLY MODE
III OR MODE IV SPS CONTROL MOOE.

D.I, IN LUNAR ORBIT DO DPS TEL

2* IF STAGED* RETAIN LM ASCENT
STAGE FOR TEI.

3* IN EARTH ORBITT LOSS OF PITCH
CHANNEL RESULTS IN ALL THREE OEORBIT
METHODS BEING SUBJECTED TO SINGUT
FAILURES IN THE G*>N SYSTEM, THE YA*
LOSS PRECLUDES HYBRID DE0R8IT AND
SUBJECTS BOTH REMAINING 6E08BIT
METHODS TO SINGLE FAILURES IN THE
G*N SYSTEM

£. RSI AND SCS FDA I ROLL
UNUSABLE WITH YAM CHANNEL FAILURES*

A*l« MANUAL ROLL ATTITUDE CONTROL
REQUIRED IN AU. SCS MOOES*

2* NO SCS FDA! ROLL* RSI VALID*

B*l. USE OF ATT I/RATE 2 AND LIM
CYCLE MAY PROVIDE RATE DAMPED
ATTITUDE HOLD WHEN RCS DAP IS NOT
USED. GYRO PACKAGE 2 MUST B£
POWERED DOWN TO EFFfcCT ATTITUOE HCL&
IF FAILURE IS HARDOVER*

2* SELECTION OF RATE 1 »ILL
PROVIDE BOTH RSI AND SCS FDAI ROLL
FOR ENTRY* RSI MUST BE REALIGNED FOR
ROLL FAILURE AFTER *05G*

{(MISSION «EV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 GUIDANCE AND
CONTROL

SCS
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REV i T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 13 - GUIDANCE AND CONTROL

RULE

13-23

13-24

CONOITION/MALFUNCTION1 PHASE ' RULING CUES/NOTES/COMMENTS

LOSS OF BOTH ROLL
BHAG'S

LOSS OF EITHER TVC
SERVO LOOP IN
EITHER PITCH OR YA*
AXIS

13-25 LOSS OF BOTH TVC
SERVO LOOPS

13-26 LOSS OF PROPORTIONAL
CONTROL FROM—-

A. EITHER RHC

B. BOTH RHC'S

LAUNCH

EO

TLC

ALL
OTHERS

LAUNCH/
EO

TLC

DESCENT

ALL
OTHERS

LAUNCH

ALL

At CONTINUE MISSION

B. ENTER NEXT BEST PTP

B.I, NO GO FOR TLI

2. ENTER NEXT BEST
PTP IF SM DEORBIT
NOT AVAILABLE

C. NO-GO FOR LOI

D. CONTINUE MISSION

A. CONTINUE ALTERNATE EO
MISSION
SELECT 1 OR 2 ON TVC
GIMBAL DRIVE SWITCH
IN APPROPRIATE AXIS

B. NO-GO FOR LOI

C« CONTINUE MISSION

D. TERMINATE PHASE AND
ENTER NEXT BEST PTP

A* CONTINUE MISSION

EO

TLC

DESCENT

ALL
OTHERS

•B.

C.

•D.

E.

ENTER NEXT BEST

RCS DEORBIT

NO-GC FOR LOI

CONTINUE MISSION

TERMINATE PHASE
ENTER NEXT BEST

PTP

AND
PTP

A* CONTINUE MISSION
USE REMAINING RHC

B« CONTINUE MISSION
USE DIRECT RCS OR
ACCEL CMD FOR MANUAL
MANEUVERS

C. NO SCS FDAI ROLL OR
AVAILABLE FOR ENTRY•

RSI

- MAINTAIN 20 LBS/QUAD/AXIS FOfc
HARDOVER RECOVERY FOR UNDOCKED AND
— — LBS/QUAD/ AXIS FOR MARDOVER
RECOVERY FOR DOCKED SPS MANEUVERS.

D. IN LUNAR ORBIT DC DPS TEL

A.;. REF MALF PROC G»C-1» G&N-*t
SCS-A1

2* NO MODE III OR IV CAPA-
BILITY* LIMITED LANDING POINT
CONTROL IN MODE III OR IV WIT*
SM-RCS.

E. IN LUNAR ORBIT DO DPS T£I.

B* NO MTVC RATE OR MTVC ACCEL CMD
CAPABILITY

MISSION

APOLLO 11

REV DATE

4/16/*?

SECTION

GUIDANCE AND
CONTROL

GROUP

SCS

PAGE

15-5



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

REV-

R

I

ITEM

*RULE (

i <

i i

15-27

15-28

i 1

I ij

S

CONDITION/MALFUNCTION

LOSS OF DIRECT
RCS CONTROL F R O M —

A. EITHER RHC

B. BOTH RHC'S

COMPLETE LOSS OF
AUTO ATTITUDE
CONTROL IN PITCH *
AND YAW CHANNELS.

A. CONTROL IS
REGAINED BY
OPENING EMS CB'S

b, CONTROL IS
REGAINED BY
PLACING S/C
CONTROL SWITCH TO
CMC.

C# CONTROL IS NOT
REGAINED

LOSS 0* FLIGHT
DIRECTOR ATTITUOE
INDICATORS

A. ONE

B. BC^H

•
I

\

SfcCTJ«?N 19 - GUIDANCE AND CONTROL

PHASE ' RULING

ALL

LAUNCH

DESCENT

ALL
OTHERS

ALL

ALL

DESCENT

ALL
OTHERS

ALL

LAUNCH

OESCNT

ALL
OTHERS

{MISSION

JAPOLLO 11

REV

A. CONTINUE MISSION

B.I* CONTINUE MISSION

2. CONTINUE MISSION

3* TERMINATE PHASE AND
ENTER NEXT BEST PTP

A. CONTINUE MISSION
AFTER SM JETTISON EMS
MAY BE REENABLED
WITHOUT LOSS OF AUTC
RCS '

B. CONTINUE MISSION

C«l* CONTINUE MISSION

2* TERMINATE PHASE ANO
ENTER NEXT BEST PTP
USE DIRECT ULLAGE AND
DIRECT RCS*

i

A* CONTINUE MISSION

B.I. CONTINUE MISSION

2. NO-GO FOR LOI
i

3t CONTINUE MISSION

!
[

• C« TERMINATE PHASE AND
1 ENTER NEXT BEST PTP

i

i

i

DATE

4»/16/*f

SECTION

GUIDANCE ANO
CONTROL

1 CUES/NOTES/COMMENTS

• REF MALF PROC SCS 5

B.3* FAILURE VIOLATES DIRECT RCS
REQUIREMENT.

• REF MALF PROC SCS 1 SUSPECTED
FAILURE WOULD BE AUTO INHIBIT
CIRCUITRY*

B* NO SCS ATTITUDE CONTROL

C.2* FAILURE VIOLATES RATE DAMPING
REQUIREMENTS*

C. IN LUNAR ORBIT* 00 DPS TEI.

DO NOT STAGE LM

• IF STAGED*

• RETAIN LM ASCENT STAGE FOR TEI

' USE WINDOW AEF*

GROUP

5CS

PAGE

15*6



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUIOANCE AND CONTROL

R »RULE 'CONDITION/MALFUNCTION1 PHASE •

15-30

I

RULING CUES/NOTES/COMMENTS

LOSS OF AC1 PHASE A

LAUNCH

TLC

DESCENT

ALL
OTHERS

A. CONTINUE MISSION

B. NO-GO FOR LOI

C. CONTINUE MISSION

0* TERMINATE PHASE AND
ENTER NEXT BEST PTP

- LOSS OF AC1 PHASE A RESULTS IN
THE LOSS O F —

A. REDUNDANT SERVO LOOP POWER.
BOTH SERVO LOOPS MUST B£ PQwERED BY
THE SAME BUS*

B. PROPORTIONAL ATTITUDE CONTROL
FROM BOTH RHC'S. ALU PROPORTIONAL
CONTROL FROM RHC NO* 1«

C. FDAI NO. 1

0. GYRO ASSEMBLY NO. 1

E. SCS TOTAL ATTITUDE ERROR

F. SCS TOTAL ATTITUDE

G. SCS AUTO TVC CAPABILITY

H. SCS MINIMUM IMPULSE
CAPABILITY

1. SCS ATTITUDE CONTROL RATE
DAMPING

J. GPI PtY DRIVE NO. 1.

• IN EARTH ORBIT* LOSS 0? AC! j
PRECLUDES HYBRID DcORBIT AND
SUBJECTS BOTH REMAINING DEQRBIT
METHODS TO A SINGLE FAILURE (AC2
PHASE A)

IN LUNAR 0A8IT DO DPS TEW

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/49 GUIDANCE AND
CONTROL

SCS
15-7



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL

•RULE

15-31

13-32

15-33

j i

CONDITION/MALFUNCTION1 PHASE ' RULING

LOSS OF AC2 PHASE A

LOSS OF ORBIT RATE
DISPLAY (ORDEAL)
EARTH AND LUNAR

LOSS OF ENTRY
MONITOR SYSTEM

LAUNCH

TLC

DESCENT

ALL
OTHERS

ALL

ALL

A. CONTINUE MISSION

Bt NO-GO FOR LOI

C. CONTINUE MISSION

D. TERMINATE PHASE AND
ENTER NEXT BEST PTP

CONTINUE MISSION

CONTINUE MISSION

CUES/NOTES/COMMENTS

- LOSS OF AC2 PHASE A RESULTS IN
THE LOSS OF—-

A* REDUNDANT SERVO LOOP POWER

B. ALL PROPORTIONAL CONTROL

C. FDAI NO* 2

D* GYRO ASSEMBLY NO. 2

SCS PITCH AND YAW TOTALE*
ATTITUDE

F* ALL SCS TVC CAPABILITY (AUTOt
AATE AND ACCEL CMC)

G. RSI

H. QPI P*Y DRIVE NO* 2

• IN EARTH ORBIT* LOSS OF AC2
RESULTS IN ALL THREE OEORBIT METHOD*
BEING SUBJECTED TO A SlNGLi FAILURE
(AC1 PHASE A).

IN LUNAR ORBIT DO DPS TEL

REF HALF PROC

•*EF MALF PROC EMS-1

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/49 GUIDANCE AND
CONTROL

SCS
!»• 6



REV; ITEM|

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES-

SECTION II - GUIDANCE ANO CONTROL

R

i

•RULE

t
i i

13-3*

19-35

I
i

i

i
1
x

\

i

i
|

CONDITION/MALFUNCTION

GROUND AT EITHER
EITHER SPS SOL
DRIVER OUTPUT
AND UNABLE TO REMOVE

LOSS OF TRANSLATION
HAND CONTROLLER

RULE NUMBERS 15-36
THROUGH 15-*9 ARE
RESERVED.

1 PHASE

i

i

• LAUNCH
i

•EARTH
•ORBIT
i

•TLC
i

•ALL
•OTHERS

1 LAUNCH

EARTH
ORBIT
TLC «

LO

UNDOCKED

ALL
•OTHERS

i

A.

B.

•c.

D.

A*

B*

C.

De

E.

F.

RULING

CONTINUE

CONTINUE
MISSION.
BANK FOR
OPERATION

NO-GO FOR

CONTINUE

CONTINUE

MISSION

ALTERNATE EO
USE OTHER SPS
ENGINE

LO!

MISSION

MISSION

ENTER NEXT BEST PTP

CONTINUE MISSION •

NO-GO FOR

DOCK

CONTINUE

UND0CKIN6 «

MISSION

• CUES/NOTES/COMMENTS

• « REF HALF

B. VIOLATES
DEORBIT MINIMUM

D« VIOLATES
REQUIREMENTS*

PROC GtC-1

BOTH SM AND HYBRID
'. REQUIREMENTS.

LM RESCUE MINIMUM

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/49 GUIDANCE AND
CONTROL

scs
15-9



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 13 - GUIDANCE AND CONTROL

R (•RULE CONDITION/MALFUNCTION* PHASE '

15-50

RULING

LOSS OF COMMAND
MODULE COMPUTER

LOSS OF

A. EITHER MCC OR L£3

BOTH MDC AND LEB
OSK?

LAUNCH

EO

TLC

LO

UNOOCKED

DESCENT

ENTRY

ALL
OTHERS

ALL

EO

TLC

LO

UNDOCKED

DESCENT

ENTRY

ALL
OTHERS

A. CONTINUE MISSION

B. CONTINUE ALTERNATE EO
MISSION
IF BOTH SP5 AND SM
OEORBIT CAPABILITY
AVAILABLE

C. NO-GO FOR LOI

D. ENTER NEXT BEST PTP

E. DOCK

F. CONTINUE MISSION

G« PERFORM BACKUP ENTRY

H. TERMINATE PHASE AND
ENTER NEXT BEST PTP

A* CONTINUE MISSION

B.i. CONTINUE ALTERNATE
£0 MISSION
IF BOTH SPS AND SM
DEORBIT CAPABILITY
AVAILABLE

2. NO-GO FOR LOI

3« ENTER NEXT BEST PTP

4« DOCK

5. CONTINUE MISSION

6* PERFORM BACKUP ENTRY

7. TERMINATE PHASE
AND ENTER NEXT BEST
PTP

CUES/NOTES/COMMENTS

• REF MALF PROC GfrN-5

B, VIOLATES HYBRID DEOftBIT
MINIMUM REQUIREMENTS

E. VIOLATES LM RESCUE
REQUIREMENTS

M» IN LUNAR ORBIT DO DPS TEI•

REF MALF PROC GfcC 5

B«l« VIOwATES HYBRID DEORBIT
MINIMUM REQUIREMENTS

J

*>• VIOLATES LM RESCUc MINIMUM
REQUIREMENTS

?• IN LUNAR ORBIT DO DPS TEI•

MISSION

APOLLO 11

REV DATE

4/14/6*

SECTION

GUIDANCE ANO
CONTROL

GROUP

GfcN

PAGE

15-10

J



c
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUI DANCE AND CONTROL

R fRULE 'CONDITION/MALFUNCTION1 PHASE •
I

15-52

15-53

RULING

LOSS OF INERT IAL
SUBSYSTEM

LOSS OF OPTICS
I SUBSYSTEM

LAUNCH

EO

TLC
LO

UNDOCKED

DESCENT

ENTRY

ALL
OTHERS

LAUNCH

EO

TLC

LUNAR
ORBIT

UNDOCKED

ALL
OTHERS

A* CONTINUE MISSION

B. CONTINUE ALTERNATE EO
MISSION
IF BOTH SPS AND SM
DEORBIT CAPABILITY
AVAILABLE

C. NO-GO FOR LOI

D« ENTER NEXT BEST PTP

E. DOCK

F. CONTINUE MISSION

G. PERFORM BACKUP ENTRY
H. TERMINATE PHASE ANO
ENTER NEXT BEST PTP

A. CONTINUE MISSION

B. CONTINUE ALTERNATE
EO MISSION

USE BACKUP ALIGNMENT
PROCEDURE (COAS)

C. NO-GO FOR LOI

D# NO-GO FOR UNDOCKING

E. DOCK

F. CONTINUE MISSION

CUES/NOTES/COMMENTS

• REF MALF PROC GfrN-6

B. VIOLATES HYBRID DEORBIT MINIMUM
REQUIREMENTS

E. VIOLATES LM RESCUE RETIREMENTS

hUl. VIOLATES LM RESCUE MINIMUM
REQUIREMENTS

2. IN LUNAR ORBIT DO DPS TEI

• REF MALF PROC G&N-5

D« VIOLATES LM RESCUE MINIMUM
REQUIREMENTS

MISSION

APOLLO 11

REV OATE

4/14/69

SECTION

GUIDANCE ANO
CONTROL

GROUP

GfrN

PAGE



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 13 - GUIDANCE AND CONTROL

RULE

15-54

CONDITION/MALFUNCTION1 PHASE '

LOSS OF OPTICS
SYBSYSTEM COUPLING
DATA UNIT DIGITAL
TO ANALOG
CONVERTER

RULE NUMBERS 15-55
THROUGH 15-59 ARE
RESERVED*

LAUNCH

EO

TLC

LO

UNDOCKED
DESCENT
ALL
OTHERS

RULING CUES/NOTES/COMMENTS

A. CONTINUE MISSION

B* CONTINUE ALTERNATE
EO MISSION

IF BOTH SPS AND SM
DEORBIT
CAPABILITY AVAILABLE

C. NO-GO FOR LOI

D» ENTER NEXT BEST PTP

E. DOCK
F« CONTINUE MISSION
G. TERMINATE PHASE AND

NEXT dEST PTP

REF MALF PROC GfcC-1

CONSTITUTES LOSS OF TVC DAP

D. 00 DPS TEI

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/14/69 GUIDANCE AND
CONTROL

GfrN
15-12



r
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 15 - GUIDANCE ANO CONTROL - CONCLUDED

ITEM

15-60

r

MEAS DESCRIPTION

CMC DIGITAL DATA

5PS SOL DRIVER 1
SPS SOL DRIVER 2

PITCH GIMBAL POS 1 fr 2

YAW GIMBAL POS 1 * 2

TM BIAS 2.5 VDC
PIPA TEMP
IMU HTR 4.26 VDC
CMC OPERATE +28 VDC
OPTX OPERATE +28 VAC

IG IX RSVR OUT SIN
IG IX RSVR OUT COS
MG IX RSVR OUT SIN
MG ix RSVR OUT COS
OG IX RSVR OUT SIN
OG IX RSVR OUT COS

SHAFT CDU DAC OUT
TRUNNION CDU DAC OUT

CMC WARNING

PITCH ATT ERROR
YAW ATT ERROR
ROLL ATT ERROR

SCS PITCH BODY RATE
SCS YAw BODY RATE
SCS ROLL BODY RATE
SCS TVC »ITCH AUTO CMD
SCS TVC YA* AUTO CMD
*'TvC PITCH CMD
MTvC YAw CMD

FDAI ERROR 5» R*TE 5
FDAI ERROR 50/15.
RATE 50/10
PITCH D1FF CLUTCH CUR
YAW DIFF CLUTCH CUR

INSTRUMENTATION REQUIREMENTS

PCM

CG0001V

CH3604X
CH3605X

CH3517H

CH3510H

CG1110V
CG2300T
CH1513X
CG1523X
CG1533X

CG2112V
CG2113V
CG2142V
CG2143V
CG2172V
CG2173V

CG3721V
CG3722V

CG5040X

CH35OOH
CH3501H
C.H3502H

CH3503R
CH3504R
CH3505R
CH35S2V
CH55OV
CH3565H
CH3586M

CH3592X
CH3593X

CH3666C
CH3667C

ONBOARD

-

EMS-SPS-ON
EMS-SPS-ON

GPI

GPI

•
•
-
—
—

FDAI
FDAI
FDAI
FDAI
FDAI
FDAI

•
-

C*w

FDAI
FDAI
FDAI

FDAI
FDAI
FDAI

-
•
-
-

•

•
•

TRANSDUCERS

-

SEPARATE
SEPARATE

COMMON

COMMON

•

«•
•

-

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

•

-

COMMON

COMMON
COMMON
COMMON

COMMON
COMMON
COMMON

-
•

- -
-

•

-
•

CATEGORY

MANDATORY

HIGHLY DESIRABLE
HIGHLY DESIRABLE

1 OF 2 MANDATORY
-OB/HD-PCM
1 OF 2 MANDATORY
-OB/HD-PCM

HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE

HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE

HIGHLY DESIRABLE.
HIGHLY DESIRABLE

HIGHLY DESIRABLE

HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY OESIRABLE

HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY DESIRABLE
HIGHLY OESIRABLE
HIGHLY DESIRABLE
HIGHLY OESIRABLE

HIGHLY DESIRABLE
HIGHLY OESIRABLE

HIGHLY OESIRABLE
HIGHLY DESIRABLE

MISSION RULE
REFERENCE

15-50

15-34
15-34

15-24/25

15-24/25

15-52/53/54
15-52
15-52
15-50
15-54

15-52
15-52
15-52
15-52
15-52
15-52

15-54
15-5*4

15-50

15-20/21/22/23
15-20/21/22/23
15-20/21/22/23

15-20/21/22/23
15-20/21/22/23
15-20/21/22/23

15-24/25
15-24/25
15-24/25
15-24/25

15-20/21/22/23
15-20/21/22/23

15-24/25
15-24/25

MISSION

APOLLO 11

REV DATE

4/14/69

SECTION

GUIDANCE AND
CONTROL

GROUP

INSTR REU
REQ

PAGE

15-13
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 16 - CSM SPS

R ' I T E M

1 GENERAL •

I6-1 L A U N C H P H A S E

ThERh ARE NC SPS FAILURES THAT ARfc CONSIDERED CAUSE FOR ABORT DuRlNS T"E LAuNCr- P-ASE.

16-2 REMAINING MISSION PHASES

A. FAILURES AFFECTING THE SPS FALL INTO ONE OF T H R E E CATEGORIES

1. FAILURES WHICH CAUSE THE SPS TO BE UNSAFE.

FAILURES IN THIS CATEGORY CAUSE THE MISSION TC BE TERMINATED BY ENTRY
THE NEXT BEST PTP.

2« FAILURES WHICH CAUSE THE S=>S TO BE INOPERABLE OR UNSAFE TO OPERATE.

FAILURES IN T H I S CATEGORY CAUSE THE MISSION TU Q£ TERMINATED OR ALTERt-
THAT SUBSEQUENT SPS MANEUVEKS ASE NOT NECESSARY.

SuC»-

FAILURES WnlCM DEGRADE T H E CAPABILITY OF T H E SPS TO A DEGREE T H A T
T H A T A L L P L A N E D B U R N S E A C E P T C R I T I C A L B U R N S B E I N H I B I T E D .

F A I L U R E S I.\ T H I S C A T E G O R Y C A u S E T H E V I S S I J N TO

SUBSEQUENT SPS MANEUVERS ARE NOT NECESSARY, IF pcssi

3E AwTERE- SwC-

A I T H STORAGE TAN<S EMPTY, EITHER A TWO-JET OR FCuR-.iT U L L M G E "ANE-jvfc* IS RE-
ALL NON-CRITICAL BURNS. LACK OF CAPABILITY TC PERFORM AN JL*A3£ M A N E J V E * «IL*
="OR INHIBITING A CRITICAL BuRN.

SPS ANOMALIES OR DEGRADATIONS ARE NOT CAUSE F Q R TERMINATING A CRITICAL BuRN.
BURNS WILL BE TERMINATED FOR SPS ANOMALIES OR DEGRADATIONS W H I C H CAuSi OR
UNSAFE CONDITIONS.

EA R T H O R B I T P H A S E

A. C R I T I C A L B U R N S IN THIS PHASE ARE MO D E IV» A P O G E E < I C < AND D E C R B I T . IF T H £ SPS IS .-INCAPABLE
OF P E R F O ^ ^ I N G C R I T I C A L 8uRNS» T H E M I S S I O N WILL BE TER"MNATfcD B y E:,TR^ I\TJ > : ;.:AT. BEST
PT» U S I N G S^RCS OR H Y B R I D T E C H M J U E J .

3. IF T H E SPS IS INCAPABLE OF PERFORMING N C N - C ^ I T I C ^ L BURNS* TLI
SUITABLE EARTH OKOIT ALTERNATE V:SSU-\ «*ILL PE IMPLEVSNTEO, THC
O N L Y .

* I LL =>E IN«:3I*£^
PS V.AV Q-L ^$CZ, SQ-K

IN ORDER TO PKOVIDE T H E TOTAL CAPABILITY TO DiORBlT F K C V ANY PCI\* IN TH-T^
DPS AND LM RCS MAY BE USED FOR ORBIT SnAPINb.

T R A N S L U N A R C O A S T PfiASE

A . C R I T I C A L B U R N S I N T H I S P « A S E A R E T I M E C R I T I C A L A B O R T S * B U R N S T O A S S U R E F R E E R E T U R N W ^ B U R N *
TC AVOID LUNAR QR LAND IMPACT» HOv.EvER* ONCE INITIATED wITn THE S?S* T H £ S E 3U«\S ARi
CONSIDERED NON-CRITICAL BECAUSE SUFFICIENT TI"E IS AVAILABLE FOR A N A L V S I S AND PCSSIBwE
CORRECTIVE ACTION.

B« IF THE SPS IS INCAPABLE OF PERFORMING NUN-CRITICAL MANEUVERS* F U * T H £ * NON-CMTICAL Buft-NS
AND LCI WILL BE INHIBITED.

C. CERTAIN ABORT BURNS* 6u*NS TO ASSUME gREE RETURN C^ BURNS TO AvOlD LUNAR OR LAND IMPACT «AY
USE THE LM DPS AND LM RCS.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CSM SPS

GROUP

GENERAL

PAGE

16-1



Rt V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 16 - C$M SPS J
R • ITEM

16-5 LUNAR ORBIT P H A S E

A. TEI IS TttE ONLY CRITICAL BURN IN THIS PHASEt

B. IF THE SPS IS INCAPABLE OF PERFORMING NON-CRITICAL BURNS* FURTHER NON-CRITICAL
BE INHIBITED.

C. LM OPS MAY BE USED FOR" TEI IF THE CAPABILITY EXISTS.

bURNS

16-6 DESCENT PHASE

THC L,M POwEKEO DESCENT WILL BE ABORTED FOR
PERFORM TEI IS DECREASING WITH TIME.

SPS PROPELLANT LEAKS BECAuSt THE CAPAdlLlTY

16-7 UNDOCKED AND LUNAR STAY PHASES

A. THE LUNAR ORBIT PuANE CHANGE IS A CRITICAL BURN IF OuTSIDE TOTAL L-V CAPABILITY.

B. T«ESE PHASES W I L L ?£ TERMINATED FOR CONFIRMED LOSS OF SPS REDUNDANCY. IN ADDITION.
LUNAR STAY P H A S E WlLw BE TERMINATED FOR LOSS OF LM RESCUE CAPABILITY.

16-8 ASCENT PHASE

L* RESCUE IS THE ONLY BURN REQUIRED IN THIS PHASE AND ARE CRITICAL.

16-9 T R A N S E A R T H COAST P H A S E

CRITICAL BURNS IN T H I S P H A S E ARE MIDCOuRSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR *HlCr
ARE OUTSIDE SM-RCS CAPABILITY, HOWEVER* ONCE INITIATED* Tnest BU&NS A*& CONSI^E^ED NON-CRITICAL
BECAUSE SUFFICIENT TIME IS TH£N AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION,

J

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

C$M SPS

GROUP

GENERAL

PAGE

16-2

J



I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 16 - CSM SPS

ITEM

16-10

16-U

16-12

16-13

16-15

1 SYSTEMS MANAGEMENT •

PROPELLANT GAGING

A, PRIME METHOD—ONBOARD GAGING SYSTEMQ PERCENT).

B. BACKUP METHOD—-FLOW RATE X BURN TIME (3 PERCENT)«

PROPELLANT UTILIZATION VALVE

THE PU VALVE W I L L BE USED TC CONT«OL THE O/F MIXTURE R A T I O TO MAINTAIN OXIDI2ER IMBALANCE wiTHi;<
«•- 100 POUNDS. •

DUAL BANK VS SINGLE BANK OPERATION

THE SPS WILL ALWAYS BE STARTED USING A SINGLE BANK. HOWEVER. THE OTHER BANK WILL BE CLOSED 2 TO
5 SECONDS AFTER IGMTIC-N FOR LOI AND TEI. BANK A WILL BE USED FOR THE FIRST ENGINE IGNITION.

OROPELLANT MANAGEMENT

A. THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR LOI. ClRCULARIZATiON. LOPC
TEI AND TEMC FOR THE NOMINAL MISSION IS PERCENT INDICATED PROPELLANT REMAINING.

B. TH£ SPS PROPELLANT REDLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR LM RESCUE* TEI ANO TEMC
FOR THE NOMINAL MISSION IS PERCENT "INDICATED PROPELLANT REMAINING.

OROPELLANT FEEDLINE TEMPERATURE MANAGEMENT

SPS LINE HEATERS wILu BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN hb DEG.
75 DEG. F, AND ENGINE VALVE TEMPERA yRE AflOvE 45 DEG. F.

ULLAGE MANAGEMENT

IN GENERAL* DOCKED SPS BURNS REQUIRING ULLAGE wiLL BE PRECEDED BY A FOUR-JtT ULLAGE - UNDOCKED
SPS BU«NS BY A TWO-JET ULLAGE. TWO-JET ULLAGE WILL BE USED WHENEVER NECESSARY TO IMPROVE S* RCS
PROPELLANT CAPABILITY.

RULE NUMBERS 16-16 THROUGH
16-19 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM SPS MANAGEMENT
16-3



I TF"M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 16 - CSM SPS

R RULE

16-20

16-21

CONDITION/MALFUNCTION

SUSTAINED PRESSURE
DECAY IN EITHER THE
FUEL OR 0XIDI2ER
TANK <COULD BE
HELIUM OR FUEL OR
OXIDUER)

A. DURING
NON-CRITICAL BURN

B. DURING CRITICAL
BURN

LOSS OF ONE GN2 TANK
PRESSURE (LESS THAN
400 PSIA)

• PHASE

i

i

»

'LAUNCH

•EO

TLC

LO

UNDOCKED

OESCENT

LUNAR
STAY

TEC

ALL

ALL

UNDOCJCED
LUNAR
STAY

ALL
OTHERS

MISSION

APOLLO 11

REV

1 RULING

»

i

SPECIFIC MISSION RULES •

•CONTINUE MISSION
i

•PLAN RCS 0EOR8IT AT
1 NEXT BEST PTP

•IF LAND IMPACT IS
1 IMMINENT AFTER ABORTING
1 REPRESS MANUALLY AND
1 PERFORM BURN TO AVOID
' LAND*

•ENTER NEXT BEST PTP
'RCS OEORilT

NO-GO FOR LOI
INHIBIT NON-CRITICAL SPS
BURNS

'PLAN TEI ASAP
USE LM DPS IF CAPABILITY
•EXISTS

•DOCK ASAP

ABORT* RETURN TO CSM

RETURN TO CSM ASAP

CONTINUE MISSION
INHIBIT NON-CRITICAL
BURNS

A. TERMINATE BURN

B. CONTINUE BURN •

A.I. ftEDOCK
2. PERFORM MANEUVER ON '

SUSPECTED SYSTEM* •
REF FMR 16-22

B* CONTINUE MISSION •

OATE

4/16/69

SECTION

CSM SPi

1 CUES/NOTES/COMMENTS

i

' • MALF PRQC-™ SPS IB

• MANUAL PRESSURUATION OF THE
TANKS SHOULO BE CONSIDERED PHIOR TO
ANY REQUIRED SPS BURN.

00 NOT STAGE LM

• MALF PROC— SPS 9

• TRANSDUCER INDICATION CANNOT
BE VERIFIED WITHOUT ENGINE
OPERATION*

GROUP

SPECIFIC

PAGE

16*4



REV I TEN

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 14 - CSM SPS

R

A

•RULE '

16-22

16-23

U-24

CONDITION/MALFUNCTION•

i
i

LOSS OF ONE BANK OF '
BALL VALVES '

PHASE

•LAUNCH/
•EO
i

• T LC
i

•LO
i

t

i

•UNDOCJCED/
•DESCENT
1 LUNAR
•STAY
i
i

i

i

LOSS OF BOTH GN2 •LAUNCH
TANK PRESSURES •
(LESS THAN 400 PSIA)'

•EO
i

t

i

•TLC
i

•LO

i

•UNDOCKED
i

•DESCENT

* LUNAR
'STAY
•TEC
i

i

i

i

i

FUEL FEEDL2NS AND/OR*
0XIDI2ER FEEDLINE '
TEMP LESS THAN 27 •
DEG F. AND UNABLE TO'
INCREASE. '

1 LAUNCH
i

•EO
i

t
i

; TLC

•LO
t

t

'UNOOCKED
i

MISSION

APOLLO 11

REV

RULING * CUES/NOTES/COMMENTS

A* N/A

B. NO-GO FOR LOI

C* ENTER NEXT 8EST PTP
USE LM DPS IF
AVAILABLE

D. N/A

E. ENTER NEXT BEST PTP

A« CONTINUE MISSION

B* ENTER NEXT BEST PTP

RCS OEORBIT

C* NO-GO FOR LOI

0. PLAN TEI ASAP WITH LM
DPS

E. DOCK ASAP

F. CONTINUE MISSION

G. RETURN TO CSM ASAP

H. CONTINUE MISSION

•

•

A* CONTINUE MISSION

B. ENTER NEXT BEST PTP

RCS DSORBIT

C. NO-GO FOR LOI

D. PLAN TEI ASAP
WITH LM 09$

E. DOCK ASAP

DATE

4/11t/*9

SECTION

CSM SPS

MALF PROC SPS-9

• MALF P R O C — SPS 9

• TRANSDUCER INDICATION CANNOT
BE VERIFIED WITHOUT ENGINE
OPERATION*

E» DO NOT STAGE LM

• MALF P B O C — &P6 11

E« DO NOT STAGE LM

GROUP

SPECIFIC

PAGE

16-5



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 16 - CSM SPS

R RULE '

16-25

16-26

16-27

CONDITION/MALFUNCTION

ENGINE FLANGE TEMP
GOES HIGHER THAN
*80 DEG F DURING AN
SPS BURN*

A. DURING
NON-CRITICAL BURN •

B# DURING CRITICAL •
BURN •

THRUST CHAMBER •
PRESSURE LESS THAN »
70 PSI CONFIRMED BY •
OTHER
INSTRUMENTATION »

A, OURING '
NON-CRITICAL BURN •

B. DURING CRITICAL •
BURN •

LACK OF ULLAGE *
CAPABILITY •

1 PHASE

DESCENT
LUNAR
STAY

TEC

LAUNCH

EO

LO

ALL

ALL

LAUNCH

EO

LC

LAUNCH '

EO «

TLC

LO

UNDOOCED '

MISSION

APOLLO 11

REV OAT!

' RULING ' CUES/NOTES/COMMENTS

•F, CONTINUE MISSION
G# RETURN TO CSM ASAP

H. CONTINUE MISSION

NOT APPLICABLE

ENTER NEXT BEST PTP

RCS DEORBIT

ENTER NEXT BEST ?TP» uSE
DPS IF AVAILABLE.

A. TERMINATE BURN
INHIBIT FURTHER
NON-CRITICAL BURNS

B. CONTINUE BURN
INHIBIT FURTHER

NCN-CRITICAL BURNS '

NOT APPLICABLE

ENTER NEXT BEST PT» RCS
DEORBIT

ENTER NEXT BEST PTP,
uSE L* DPS IF AVAILABLE

A. TERMINATE BURN
INHIBIT FURTHER
NON-CRITICAL BURNS

B« CONTINUE BuRN
INHIBIT FURTHER
NON-CRITICAL BURNS '

A* NOT APPLICABLE

B. NO-GO FOR TLI
CONTINUE MISSION IN EO
WITH SUITABLE
ALTERNATE

C. NO-GO FOR LOI

D* ENTER NEXT BEST PTP

E. REOOCK

4/16/69

SECTION

CSM S^$

1 . MALF PROC-— S?S 5

• MALF P R O w — SPS 6

• CONFIRMING INSTRUMENTATION
INCLUOES ONgOAftO PC MfcTEftt CREtf*
DEGRAOED THRuSTt Fu AND Ox INTERFACE
PRESSURES* F/C VALVE POSITIONS* Fu
ANC Or TAN* PRtSSuftES*

MALF P R O C — SM RCS —

PRELUDES L.M RESCUE

GROUP

SPECIFIC

PAGE

16-6

J



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 16 - CSM SPS

R •RULE

16-28

16-29

CONOITION/MALFUNCTION

DELTA P BETWEEN
PLJFL AMQ TANK
» U b L AriU i AHlfc*

PRESSURES GREATER
THAN 20 PSI AND
UNABLE TO DECREASE

A* DURING
NON-CRITICAL BURN

B« DURING CRITICAL
BURN

LEAK OR COMPLETE
LOSS OF HELIUM
SUPPLY PfttSSURE OR
BOTH HELIUM VALVES
FAIL CLOSED*

PULE NUMBERS 16-30 '
THROUGH l6-*9 ARE •
RESERVED*

• PHASE

•ALL
'OTHERS

1 LAUNCH

•EO

TLC
i

•LO

UNDOCKED

ALL

OTHERS

i

LAUNCH
i

EO

i

i

i

TLC •

LO '
i

UNDOCJCED •

ALL •
OTHERS '

i

i

MISSION

APOLLO i;I

REV DATE

1 RULING « CUES/NOTES/COMMENTS

•F, CONTINUE MISSION
1 INHIBIT NON-CRITICAL

BURNS IF POSSIBLE

•CONTINUE MISSION

ENTER NEXT BEST PTP
RCS DEORBIT

NO-GO FOR LOI

PLAN TEI ASAP
WITH LM DPS

DO NOT STAGE LM
DOCK ASAP

RETURN TO CSM OR ATTEMPT
CSM RESCUE
CONTINUE MISSION

A. TERMINATE BURN
INHIBIT FURTHER
NON-CRITICAL BURNS

8* CONTINUE BURN
INHIBIT FURTHER
NON-CRITICAL BURNS '

A« CONTINUE MISSION '

S« NO-GO FOR TLI
CONTINUE MISSION IN EO1

IF SUFFICIENT ULLAGE •
SLOWDOWN DELTA V '
CAPABILITY EXISTS •

C. NO-GO FOR LOI '

D. NO-GO FOR UNDOCKING '

E. DOCK ASAP •

F. CONTINUE MISSION •

I

4/14/69

SECTION

CSM SPS

• MALF P R O C — SPS ic

• SLOWDOWN DELTA V REMAINING IS
A FUNCTION OF ULLAGE VOLUME AT TIME
OF FAUURE*

MALF P R O C — SPS 7tfl

E. NORMAL MISSION PRECLUDES LM
RESCUE

GROUP

SPECIFIC

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION) RULES

SECTION i6 - CSM SPS - CONCLUDED

R ' ITEM

16-50 DESCRIPTION

OX T< PRESS
OX SM/ENG INTERFACE P

F'j T«C PRESS
FU SM/ENG INTERFACE P

SPS VLV ACT PRES5-PRI
SOS VLV ACT PRESS-SEC

SPS FU FEEDLINE TEMP
S^S OX FEEDLINE TEMP

SPS INJ FLANGE TEMP 1
SPS INJ FLANGE TEMP 2

ENG CHAMBER PRESS

ME TIC ©RESS

FU/OX VLV 1 POS
PU/OX Vuv 2 POS
FJ/OX VLV 3 POS
FU/OX VLV h PCS
OX TIC 1 QTY - TOTAL AUX
OX TIC 2 CTY
FU TIC 1 QTY - TOTAL AUX
FU TIC 2 QTY

INSTRUMENTATION REQUIREMENTS

PCM

SPO003P
SP0931P

SP00Q6P
SPG93QD

SP0600P
SP0601P

SPOO^ST
SP0049T

SP0061T
SP0062T

SP066iP

SP0001P

SPC022H
SP0023H

SP0C25H
SP0655C
SP0655C
SP065TC
SP06582

ONBOARD

METER
METER

MFTER
SYS TEST

METER

METER

DISPLAY
DISPLAY
DISPLAY
DISPLAY
DI5PLAY
DISPLAY
DISPLAY
DISPLAY

TRANSDUCERS

COMMON

COMMON

COMMON
COMMON

COMMON
COMMON

CATEGORY

M C/B

M 0/B
HD

MISSION «UL£
REFERENCE

16-20* 28
16-20*29

16-20t 2d
16-20. 28

16-21. 22
-1 OF 2 M C/B 16-21. 22

COMMON I
COMMON •

COMMON

SEPARATE

-1 OF 2 M

-1 OF 2 M 0/B

M 0/B

HD

SEPARATE M !
SEPARATE M (' 1
SEPARATE
SEPARATE
COMMON
COMMON
COMMON
COMMON

OF 2 0/B
1 OF 2 0/S

MD
HD
HD
HD

16-2*

16-25

16-26

16-29

16-21
16-21
16-21
16-21
16-10
16-10
16-10
14-lQi

26
26
26
2 6

lit
lit
U.
lit

13
13
13
13

MISSION REV OATE SECTION GROUP PAGE

APOLLO li CSM SPS INSTA REG
16-8
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=>EV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 17 - CSM SM-RCS

ITEM

17-1

17-2

• GENERAL •

LAUNCH

THE LOSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE
REALISTIC COMBINATION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE QUAOS. THERE ARE*
THEREFOREt NO SM-RCS FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORT*

EARTH ORBIT

A. LOSS OF ONE QUAD* IN ITSELF* IS NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSION.
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUDE CAN BE CONTROLLED AND THE $?i CAN
BE BURNED THE MISSION NEED NOT BE TERMINATED EARLY. HOWEVER* LOSS OF ONE QUAD WILL REQUIRE
TLI BE INHIBITED AND MAY LEAD TO EARLY MISSION TERMINATION SINCE THE CAPABILITY TO PERFORM
SM OR HYBRID DEORBIT WILL 8E AFFECTED.

B. LOSS OF TWO OR MORE QUADS 15 CAUSE FOR ENTRY INTO THE NEXT BEST PTP.

1. LOSS OF TWO AOJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REQUIRE DELETION OF NON-CRITICAL SPS MANEUVERS. LOSS OF
TWO AOJACENT QUADS PRECLUDES SM OR HYBRID DEORBIT.

r
117-3

17-4

LOSS OF TWO OPPOSITE QUADS WILL DESTROY THE CAPABILITY TC PERFORM
3-AXIS ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEO3BI7.

PRECISE

TRANSuUNAR COAST

LOSS OF ONE QUAD IS NOT. IN ITSELF. CAUSE FOR TERMINATION OF THE MISSION. HOWEVER* CONSIDERING
THE EFFECTS OF POSSIBLE SUBSEQUENT QUAD OR JET FAILURES AND LM RCS CAPABILITYt THE TRANSLUNAR
COAST PHASE MAY BE TERMINATED BY ENTRY INTO THE NEXT BEST PTP. LOSS OF ONE QuAO IS CAuSE FOR
INHIBITING LOI* BECAUSE SUBSEQUENT FAILURE OF QUADS OR J£TS IMPAIR ATTITUDE CONTROL OR ULLAGE.

LUNAR ORBIT

LOSS OF ONE QUAD IS CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT AND LUNAR STAY PHASES* AND FOR
INHIBITING LOI2 AND UNDOCICING. BECAUSE SUBSEQUENT FAILURE OF QUADS OR JETS IMPAIR ATTITUDE
CONTROL OR ULLAGE. UNDOCMNG WILL BE NO-GO BECAUSE LOSS OF ONE QUAD PRECLUDES CSM ACTIVE
DOCKING. LOSS OF TWO QUADS IS CAuSE FOR RETAINING THE LM ASCENT STAGE THROUGH TEl FO« TE*C AND
PTC.

RULE NUMBERS 17-5 THROUGH
17-14 ARE RESERVED.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CSM SM-RCS

GROUP

GENERAL

PAGE

17-1



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 17 - CSM SM-RCS

R » ITEM

17-15

17-16

17-17

1 SYSTEMS MANAGEMENT •

PROPELLANT GAGING

A, PRIME METHOD—-«TCC EQUATION (* PERCENT )•

B. BACKUP METHOD—HELIUM PRESSURE/TEMPERATURE (11 PERCENT) (ONBOARD)

QUAD PROPELLANT BALANCE

PROP ISOLATION VALVES WILL NOT BE USED FOR UUAD PROPELLANT BALANCE* PROPELLANT BALANCE WILL BE
ACCOMPLISHED BY SELECTING TWO-JET •« AND -X TRANSLATIONS WITH EITHER THE PITCH OR YAw QuAO AND
BY CHOOSING SUITABLE JETS FOR ATTITUDE CONTROL. PROPELLANT DIFFERENCES BETWEEN QUADS *ILL Bc

MAINTAINED WITHIN — 50 POUNDS.

SECONDARY PROPELLANT FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURUATION VALVE WILL
PRESSURE REACHES 150 ?SlA«

RULE NUMBERS 17-16 THROUGH
17-19 ARE RESERVED*

BE OPENED WHEN THE PRIMARY FUEL. MANIFOLD

MISSION

APOLLO IX

RIV DATE SECTION

CSM SM-RCS

GROUP

MANAGEMENT

PAGE

17-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

5 r_ y

R

;

1

I

|

i
j

f
r

1TEM|

'RULE

i

i

17-20

17-21

1

!

!

CONDITION/MALFUNCTION1 PHASE

SUSTAINED LEAK IN
HELIUM TANK

A. ONE OR MORE QUADS

B. ONE QUAD (ALL
OTHER QUADS NORMAL)

•

C. MORE THAN ONE
QUAD

SUSTAINED LEAK
BELOW HE ISOLATION
VALVE (COULD BE
HELIUM OR FUEL OR
OXIDIZER)

A. ONE OR MORE
QUAOS

B. ONE QUAD (ALL
OTHER QUAD5
NORMAL)

C. MOUE THAN ONE •

i

i

t

i

•LAUNCH

•EO

•TLC
i

i

i

LO

UNDOCKED

•DESCENT

LUNAR
STAY

•EO
i

•ALL
OTHER

i

i

:

LAUNCH
i

EO •

TLC «
1

LO «

UNDOCKED '
i

DESCENT '

LUNAR *
STAY •

EO •

ALL '
OTHER •

MISSION

APOLLO 11

REV DAT!

SECTION 17 - CSM SM-RCS

» RULING • CUES/NOTES/COMMENTS

i i

i »

i i

SPECIFIC MISSION RULES •

•A. CONTINUE MISSION

•B.I. NO-GO FOR TLI

• 2. (A) NO-fiO FOR LOI

(B) CONTINUE MISSION
IF SUFFICIENT
SLOWDOWN
CAPABILITY EXISTS

3. PLAN TEI FOR NEXT
OPPORTUNITY

4. DOCK ASAP

5. CONTINUE MISSION

b. CONTINUE MISSION
WITHIN BLQWDOWN
CAPABILITY

C.I. CONTINUE MtSSlON
ENTER PRIOR TO LOSS
OF HYBRID DEORBIT
CAPABILITY

2. REF RULING B

A* CONTINUE MISSION

B.I. NO-GO FOR TLI

2. ENTER NEXT BEST PTP

3* PLAN TEI FOR NEXT
OPPORTUNITY

4* DOCK ASAP

5* CONTINUE MISSION

6* ENTER NEXT BEST PTP

C.I. ENTER NEXT BEST PTP

2* REF RULING B

4/1*/*,

SECTION

CSM SM-RCS

1 • MALF PROC—- RCS

1 • QUAD WILL REMAIN USABLE UNTIL
' HE MANIFOLD PRESSURE REACHES 75 PSI

C.2. RETAIN LM ASCENT STAGE FOR
TEI DEPENDING UPON L* APS/ RCS
PRQPELANT REMAINING.

• MALF PROC— RCS

• QUAD WILL REMAIN USABLE UNTIL
HE MANIFOLD PRESSURE REACHES 75 PSI.

C 2 . RETAIN LM ASCENT STAGE FOR
TEI DEPENDING UPON LM APS/ RCS
PROPELLANT REMAINING.

GROUP

SPECIFIC

PAGE
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I TEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 17 - CSM SM-RCS

R 'RULE 'CONDITION/MALFUNCTION' PHASE '

17-22

RULING CUES/NOTES/COHMENTS

PACKAGE TEMP LESS
THAN £1 DEG F. AND
UNABLE TO INCREASE

A* ONE OUAO (ALL
OTHER QUADS NORMAL)

B* MORE THAN ONE
QUAD

LAUNCH

EO

TLC

LO

UNDOCKED

DESCENT

LUNAR
STAY

EO

ALL
OTHER

NOT APPLICABLE

A.I. NO-GO FOR TLI

2. ENTER NEXT BEST PTP

3. PLAN TEI FOR NEXT
OPPORTUNITY

4. DOCK ASAP

5* CONTINUE MISSION

6. ENTER NEXT BEST PTP

B.I. ENTER NEXT BEST PTP

2. RE* RULING A

• MALF PftOC-

B*2t RETAIN LM ASCENT STAGE FOR
TEI DEPENDING UPON LM APS/ RCS
PROPELLANT.

MISSION REV OATE SECTION {GROUP PAGE

APOLLO 11 4/16/49 CSM SM-RCS SPECIFIC
17-4



REV, ITEM;

NASA - Manned Spacecraft Center
MISSION RULES

SECTION 17 - CSM SM-RCS

R RULE '

i

i

17-23

CONDITION/MALFUNCTION

LOSS OF INDIVIDUAL
THRUSTERS
OR THRUSTER
COMBINATIONS AS A
RESULT OF CLOGGING*
FREEZING* BURNOUT*
OR CONTROL SYSTEM
MALFUNCTION

A* LOSS OF ANY ROLL
THRUSTER

•

B* LOSS OF FOLLOWING
THRUSTER
COMBINATIONS-

TWO PITCH OR TWO
YAW*

ONE PITCH AND
ONE YAW.

PITCH AND TWO
ROLL IN SAME
DIRECTION.

ONE YAW AND TWO
ROLL IN SAME

THREE ROLL IN
SAME DIRECTION

C# LOSS OF +X
THRUSTERS ON
AOJACENT QUADS*

RULE 17-24 THROUGH
17-49 ARE RESERVED*

PHASE

•

LAUNCH

LO

UNDOCKED

ALL
OTHERS

EO

'TLC

UNDOCKEO

'DESCENT

1 LUNAR
•STAY

'ALL

i

i

MISSION

APOLLO 11

REV

' RULING

'NOT APPLICABLE

t
i

A.I. NO-GO FOR UNDOCK1NG

2* DOCK ASAP

3. CONTINUE MISSION

B.I, CONTINUE ALTERNATE
1 EO MISSION

IF BOTH SPS ANO SM
RCS DEORBIT
CAPABILITY AND ALL
AXIS ATTITUDE
CONTROL AVAILABLE

»
' 2* NO-GO FOR LOI
t

' OPPORTUNITY
i

1 4. DOCK ASAP

'5* CONTINUE MISSION

'4, ENTER NEXT BEST PTP
!
1

•C« INHIBIT NON-CRITICAL
1 SPS BURNS
i

i

DATE

4/14/49

SECTION

CSM SM-RCS

' CUES/NOTES/COMMENTS

' CONTROL SYSTEM MALFUNCTION WILL
1 CAUSE LOSS OF AUTO COILS OF THRUSTSR
' ALTHOUGH DIRECT COILS ARE STILL

AVAILABLE*

' B«»* RETAIN LM ASCENT STAGE FOR TEI
IF LOSS OF ALL THRUSTERS IN ONE

• DIRECTION IN* SAME AXIS

C. REF SPS RULE 14-27* LACK OF
ULLAGE CAPABILITY

i

i

GROUP

SPECIFIC

PAGE
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I TEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SCCTION I t - CSM CM-ACS

R • ITEM

li-l

18-2

ia-3

18-4

GENERAL

LAUNCH

A. A SUSTAINED LEA* IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
ONE CM RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING IS CAPABLE OF ABORT OR
ENTRY ATTITUDE CONTROL. THIS FAILURE WILL REQUIRE ENTRY INTO PTP *-4 SINCE SYSTEMS ARE NC
LONGER REDUNDANT. * »•& * c

B. A SUSTAINED LEAR IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE 1%
BOTH CM RCS RINGS PRIOR TO TOWER JETTISON IS JUSTIFICATION FOR A MODE I ABORT. AFTER TG»£n
JETTISON. IT IS NOT CAUSE FOR ABORT SINCE THE ABILITY TO PERFORM A SAFE ENTRY 'MO T«r
ATLANTIC AT THE END OF THE FIRST REV STILL EXISTS BY USING TH£ CONTINGENCY S* RCS SPIN ^
PRIOR TO CM/SM SEP. THIS METHOD OF ENTRY j;S CONSIDERED OPERAT IONALU* P R E ^ C R * ^ -
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL HAZARD TO CREw RECOVERY. FURTH£R*CRS • <*'•
RCS CONTROL IS REQUIRED FOR ABORTS IN THE MODE II AND MODE III REGIONS. AND TO A6ORT T—'
LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY WOULD PUT THE SPACECRAFT AND' C*EI
INTO AN UNSAFE ENVIRONMENT.

LUNAR ORBIT• LUNAR STAY PHASES

A. LUNAR ORBIT ACTIVITIES WILL BE CONTINUEO FOR LOSS OR IMPENOING LOSS OF ONE CM RCS

B. THESE PHASES WILL ALSO BE CONTINUED IF THE CM-RCS IS ARMED.

C THELOSS OF ONE SYSTEM AND ANY DEGRADATION IN THE REMAINING SYSTEM IS CAUSE FOR ENTRY INTO
NEXT BEST PTP.

LM DESCENT PHASE

THERE ARE NO CSM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT

ALL OTHER PHASES

A. SUSTAINED LEAK IN OR LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE (COULD BE
EITHER FUEL OR O X I D U E R ) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITuDE
CONTROL SYSTEM AND REDUCES THE DELTA V AVAILABLE FOR HYBRID DEORBIT. LOSS OF H E L I U " SjPPLr
PRESSURE OR HfcLIUM MANIFOLO PRESSURE IN BOTH CM RCS RINGS DELETES ALL ENTR V ATTITUDE
CONTROL CAPABILITY REQUIRING CONTINGENCY SM RCS SPIN UP PRIOR TO CM/SM SEP. TME LOSS OF ONE
OR BOTH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO T*£ NEXT
BEST PTP.

ARMING OF THE CM RCS RINGS* WHETHER THE PROPELLANT ISOLATION VALVES ARE OPENED
IS CAUSE FOA TERMINATING THE PHASE AND MISSION INTO THE NEXT BEST PTP.

RULE NUMBERS 18*9 THROUGH
lt-t ARE RESERVED*

OR CLOSED*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 CSM CM-RCS GENERAL
1B-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 18 - CSM CM-RCS

R • ITEM

18-10

18-11

1 SYSTEMS MANAGEMENT •

TMRUSTER TEMP CONTROL .

CM RCS TMRUSTERS *lLL BE HEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST INOICATED
TEMPERATURE IS 28 DEG. F.. WHICHEVER COMES FIRST. IF THRuSTERt*) HEATER FUNCTION FAILSt CM RCS
IS STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY.

MALF PROC RCS .

HELIUM INTERCONNECT

AS A LAST RESORT* IF THE HELIUM IN ONE RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT
DEPLETED IN THE OTHER RINGt Ti-E SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT
REQUIRED FOR CONTROL. ONCE INTERCONNECTED* THE RINGS CANNOT BE ISOLATED* MALF PROC RCS •

RULE NUMBERS 18-12 THROUGH
18-19 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 CSM CM-RCS MANAGEMENT
18-2



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION I t - CSM CM-RCS

R RULE •

t

i

18-20

li-21

C0N0ITION/MALFUNCTION

SUSTAINED LEAK IN
OR COMPLETE LOSS OF
OF HELIUM SUPPLY
PRESSURE

A* ONE RING

B. BOTH RINGS

•

SUSTAINED LEAK IN OR
COMPLETE LOSS OF
HELIUM MANIFOLD
PRESSURE (COULD
BE EITHER FUEL OR
OXIDIZER)

A, ONE RING

B. BOTH RINGS

* PHASE

i

i

LAUNCH

LO/
DESCENT/
LUNAR
STAY

ALL
OTHERS

LAUNCH

DESCENT

ALL
OTHERS

LAUNCH

LO/
'DESCENT/
LUNAR
STAY

ALL
OTHERS

'LAUNCH

DESCENT

'ALL
•OTHERS

MISSION

APOLLO 11

REV

t

i

i

i

RULING • CUES/NOTES/COMMENTS

i

t

SPECIFIC MISSION RULES '

A.I.

2.

• 3.

B.I,

2.

3*

'A.I,

' 2.

1 3.

'B.I*

• 2.

1 3.

OATE

4/16/69

CONTINUE MISSION AND
ENTER PTP *-*

CONTINUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

CONTINUE MISSION AND
ENTER PTP 2-1.
UNLESS PRIOR TO
TOWER JETTISON, IF
PRIOR TO TOWER
JETTISON* ABORT

CONTINUE MISSION

TERMINATE PHASE ANO
ENTER NEXT BEST PTP

•

CONTINUE MISSION AND
ENTER orp 6-«,

CONTINUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

CONTINUE MISSION AND
ENTER PTP 2-1
UNLESS PRIOR TO
TOWER JETTISON. IF
PRIOR TO TOWER
JETTISON* ABORT*

CONTINUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

SECTION

CSM CM-RCS

' A.3. NORMAL ENTRY

B.3. CONTINGENCY SM RCS SPINUP
PRIOR TO CM/SM SEP FOR DEOKdIT ANO
T3C FOR LUNAR RETURN ENTRY.

* 8,3 CONTINGENCY SM RCS SPINUP
• PRIOR TO CM/SM SEP FOR DEORBIT ANO
• TBD FOR LUNAR RETURN ENTRY.

GROUP

SPECIFIC

PAGE

18-3



R E V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION I t - C5M CM-RCS

•RULE

18-22

CONDITION/MALFUNCTION1 PHASE * RULING CUES/NOTES/COMMENTS

CM RCS IS ARMED FOR
ANY REASON

•LO/
•DESCENT/
1 LUNAR
1 STAY
i

•ALL
'OTHERS

RULE NUMBERS 18-23
THROUGH 18-49 ARE
RESERVED*

CONTINUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/49 CSM CM-RCS SPECIFIC
lt-4



REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION I S - CSM CM-ftCS - CONCLUDED

ITEM

18-30 MEAS DESCRIPTION

CM HE TIC A PRESS
CM ME TK B PRESS
CM TK A TEMP
CM TIC fi TEMP
CM HE MNFLD A PRESS
CM HE MNFLD B PRESS

1 INSTRUMENTATION REQUIREMENTS '

PCM

CR0001P
CR0002P
CR0003P
CROOO4P
CR0033P
CR0036P

ONBOARD

METER
METER
METER
METER
METER/Cfrw
METER/CfrW

TRANSDUCERS

COMMON
COMMON
COMMON
COMMON

SEPARATE
SEPARATE

CATEGORY

M
M
HO
HD
M
M

MISSION RULE
REFERENCE

18-20
18-20
18-20
18-20
18-21
18-21

MISSION REV DATE SECTION GROUP PACE

APOLLO 11 4/16/49 CSM CM-ftCS INSTR REQ
18-5





119 EMU/EVA





P . E V \TFK-

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION if - EMU/EVA -

RU
19

ITEM

19-1

19-2

19-3

19-4

19-5

GENERAL

TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES* THE EXTRAVEHICULAR MOBILITY UNIT I EMUi
MUST PROVIDE THE FOLLOWING MINIMUM CAPABILITIES-

DOCKED (TUNNEL HARDWARE INSTALLED)/UNDOCKED/RNOZ

TWO LIFE SUPPORT UNITS (PLSS AND OPS OR TWO OPS)
SUPPORT A 30-MINu.TE CONTINGENCY TRANSFER*

PROVIDING SUFFICIENT CONSUMABLES TS

EVA

1. NOMINAL (TWO MAN)

TWO EXTRAVEHICULAR MOBILITV UNITS (EMU)
SUPPORT CHECKOUT AND THE PLANNED EVA,

ALTERNATE

WITH SUFFICIENT CONSUMABLES TO

AN EXTRAVEHICULAR MOBILITY UNIT (EMU) WITH SUFFICIENT CONSUMABLES TO SUPPORT
CHECKOUT AND THE ALTERNATE EVA.

19 ARE

MANAGEMENT

THE PLSS BATTERY IS CONSIDERED TO HAVE A MINIMUM OF 1*»3 AMP-HR CAPABILITY. This CONSwMABLE
GAGED BY MONITORING GT814QC/GT8240C AND PROCESSING IN T*E RTCC TO OBTAIN AMP-HRS.

THE PLSS PRIMARY OXYGEN SUBSYSTEM (POSJ iS CONSIDERED TO HAVE A MINIMUM SOURCE PRESSURE GF 1060
PSIA TO SATISFY THE PLANNED EVA. THIS CONSUMABLE IS GAGED BY MONITORING GT6182P/GTa282P ANO
PROCESSING IN THE RTCC TO OBTAIN LBS MASS.

THE PLSS FEEDWATER RESERVOIR IS CONSIDERED TO HAVE A NOMINAL LOADING OF 8.5 LBS. THIS
CONSUMABLE IS GAGED BY MONITORING GT8154T/GTS254Tt GT8196T/GT8296T • uT8182P>GT8282Pt
GT3U0P/GT8213P AND PROCESSING IN THE RTCC AND *»AND CALCULATIONS TO OBTAIN LBS REMAINING.

THE CONTAMINANT CONTROL ASSEMBLY IS CONSIDERED TO HAVE A 4tOO BTU
THIS CONSUMABLE (LIOH) IS GAGED BY MONITORING POS CONSUMPTION*

TOTAL METABOLIC CAPABILITY.

ES 19-i THROUGH
RESERVED*

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

EMU/EVA

GROUP

GENERAL/
MANAGEMENT

PAGE

19-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 19 - EMU/EVA -

'RULE

19-20

CONDITION/MALFUNCTION1 PHASE RULING CUES/NOTES/COMMENTS

LOSS OF PRESSURE
INTEGRITY

A. PGA PRESS LESS
THAN 3.75 PSIA

(TM) AND
ANO DECREASING OR
pGA PRESS GAGE OF
LESS THAN 3.7
PSIA AND
DECREASING

PGA PRESS GREATER
THAN 4.05 PSIA
(TM) AND
INCREASING OR
PGA PRESS GAGE OF
GREATER THAN 4.0
PSIA ANO
INCREASING

EVA

SPECIFIC

A. TERMINATE EVA

1. ACTIVATE OPS

2* INGRESS LM

B. TERMINATE EVA

1. ACTIVATE OPS

2. CLOSE POS SHUTOFF
VALVE

3* INGRESS LM

REF MALF EMU

A. GT8168P/GT8268P PQA f̂ciSS P
PRESS GAGE

LOW PGA PRESS FLAG ANNUNCIATOR

HIGH 02 FLOw FLAG ANNUNCIATOR

REF MALF EMg

B« GT8168P/GT8268P PGA PRESS PGA
MRESS GA^E CRE* SENSIBLE DETECTION
HIGH 02 FLOW FtAG ANNuNCIATwK

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CEVT

GROUP

SPECIFIC

PAGE

19-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 19 - EMU/E'VA -

c

RULE CONDITION/MALFUNCTION' PHASE •

19-21

19-22

RULING CUES/NOTES/COMMENTS

LOSS OF OXYGEN
VENTILATION

A* FAN FAILURE

a. NOXIOUS ODOR

HUMIDITY CONTROL
MALFUNCTION

A. DEGRADED
OPERATION OF
WATER SEPARATOR

TOTAL LOSS OF
WATER SEPARATOR

RULES 19-23 THRU
19-29 AKE RESERVED.

EVA

EVA

EVA

A. TERMINATE EVA

1. ACTIVATE OPS

2. OPEN PGA PURGE
VALVE

3. INGRESS LM ASAP

B. TERMINATE EVA

1. ACTIVATE OPS

2. OPEN PGA PURGE
VALVE

3* INGRESS LM ASAP

A, CONTINUE MISSION
REDUCE WORK. PROFILE
TO COMPENSATE
FOR INCREASES
HUMIDITY

B. TERMINATE EvA

1. IF DEHUMIDIFICATION
IS REJuIRED*
ACTIVATE OPS IN
PURGE *GDE

2« INGRESS ^M ASAP

REF MALF EMU

A. GT8140C/GT8240C PLSS bAT CuR

OT81*iV/GT824lV PLSS BAT VOLT

GT817OT/GT827OT SU8L 02 OuT TEMP

LOW VENT FLOW FLAG ANNUNCIATOR

B. CREW SENSIBLE DETECTION

GT8175P/GT8275P PLSS CO2 PP

HIGH CO2 PP FLAG ANNUNCIATOR

REF MALF EMU

DETECTION

B. CRE* SENSIBLE OETEC~.CN

GT8U0'5/GTa210P F^EZ *2C PRESS

oT81^0C/GT82«»0C PLSS BAT Cu*

LOW FEED ^20 PRESS F WAO
ANNUNCIATOR

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

CEVT

GROUP

SPECIFIC

PAGE

19-3



REV ITEM

NASA - M a n n e d Spacecra f t C e n t e r
MISSION RULES

SECTION I f - EMU/EVA -

ft

•

RULE

19-30

lf-fl

CONDITION/MALFUNCTION

LOSS OF LIQUID
TRANSPORT LOOP
THERMAL CONTROL

A« DEGRADED
CIRCULATION
(LESS THAN 3*5
LBS/MIN>

B« LOSS OF
CIRCULATION

C. DEGRADED
SUBLlMATOftwvDb4nA1Wn

(LIQUID TRANSPORT1

LOOP HEAT
REJECTION LESS
THAN 1250 STU/HR
IN MAX H20
DIVERTER VALVE
POSITION

D. SUBLIMATOR
FAILURE
~ * * tWRt

FEED H2O PRESSURE '
DECAY '
FEED M2O PRESSURE '
LESS THAN J O PSIA
AND DECREASING '

1 PHASE ' RULING

JSVA

EVA

EVA

EVA

EVA

MISSION

APOLLO 11

REV

•

•
•

'A* CONTINUE MISSION

1 ADJUST WORK PROFILE TO
1 COMPENSATE FOR
1 DEGRADED COOLING

>B* TERMINATE EVA

1 1. IF ADDITIONAL
1 COOL IMG I*

WVwUiHU 4 9
1 REQUIRED* ACTIVATE '
1 OPS IN PURGE MOOE
1 2* INGRESS LM ASAP '

>C« CONTINUE MISSION •

1 1* ADJUST WORK PROFILE1

TO COMPENSATE FOR «
DEGRADED COOLING '

• 2* IF COOLING IS '
INADEQUATE* CREWMAN'
MAY ATTEMPT A WET •
SUBLIMATOR KESTAfcT •

•D. TERMINATE EVA •

1 1« IF ADDITIONAL
COOLING IS <
REQUIRED* ACTIVATE '

1 OPS IN PURGE MODE '

' 2* INGRESS LM ASAP '

TERMINATE EVA '

1. IF ADDITIONAL '
1 COOLING IS

REQUIRED* ACTIVATE <
OPS IN PURGE MODE '

>2« INGRESS LM ASAP

DATE

4/14/69

SECTION

CEVT

1 CUES/NOTES/COMMENTS

• REF HALF EMU

A* GT8134T/GT8234T LCG H2O TEMP

GT819*T/GT8296T LCG H2O AT

GT8140C/GT8240C PLSS BAT CUR

GT8141V/GT8241V PLSS BAT VOLT

GT8U0P/GT8210P FEED H20 PRESS

CREW SENSIBLE DETECTION

REF MALF EMU

8* GT8140C/GT8240C PLSS BAT CUR

GT8141V/GT8241V PLSS BAT VOLT

GT81S4T/GT8254T LCG H20 TEMP

GT8196T/GT8296T LCG H20 DELTA T

GT8110P/GT8210P FEED H20 PRESS

CREW SENSIBLE DETECTION

REF MALF EMU

C« GT8154T/GT8254T LCG H20 TEMP

GT819*T/GT8296T LCG H20 DELTA T

GT8110P/GT6210P FEED H20 PRESS

GT8170T/GT8270T SUBL 02 OUT TEMP

CREW SENSIBLE DETECTION

LOW FEED H20 PRESS FLAG
ANNUNCIATOR

REF MALF EMU

D. GT8134T/GT8254T LCG H20 TEMP

GT8196T/GT8296T LCG H20 DELTA T

GT817gT/GT8270T SuBL 02 OuT TEMP

REF MALF EMU

GT8110P/GT8210P FEED H20 PRESS

GT81S4T/GT8294T LCG H20 TEMP

GT8170T/GT8270T SUBL 02 OUT TEMP
•

GT81fftT/GTS29ftT LCG H20 DELTA T

LOW FEED H20 PRESS FLAG
ANNUNCIATOR

CREW SENSIBLE DETECTION

GROUP

SPECIFIC

PAGE

Xf-4



c

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 19 - EMU/EVA -

19-32

! 19-33

CONDITION/MALFUNCTION* PHASE • RULING • CuES/NOTES/COMM£NTS

DEPLETION OF POS

DOS PRESS LESS
THAN 152 PSU

LOSS OF MAIN POWER
SUPPLY

** PLSS BAT VC^T
LESS THAN 16#C
VCC *ND
DECREASING

5. T O T A L A.MP-

RE^AIN ING

9-J- ! DEGRADED

CUR LESS THAN 2»C
4MB OR CUR GREATER

AMP

CC« PP GREATER THAN
1 C t 0 MM MG AND
INCREASING

*-;& { LCiS OP -•-

!19-37 uOSS 0* CRITICAL
INSTRUMENTATION

NOTE

RULES 1»-3S THRU
19-40 ARE RESERVED.

EVA

EVA

EVA

EVA

EVA

TERMINATE EVA

1» ACTIVATE OPS

2. INGRESS LM

A, TERMINATE EVA

1 ACTIVATE OPS IN A
PURGE MODE

2. INGRESS LM ASAP

B. TERMINATE EVA

CONTINUE MISSION

VERIFY PERFORMANCE OF FAN
PUMPt AND EVC

TERMINATE EVA
ACTIVATE OPS IN A PURGE
MODE INGRESS LM ASAP

CONTINUE MISSION

TERMINATE EVA

REF SECTION 20 FOR EVA COMMUNICATIONS RULES

REF MALF EMU

GT8182P/GT8282P PLSS 02 PRESS

GT8168P/GT8268P PGA PRESS

PGA PRcSS GAGE

LOW PGA PRESS FLAG ANNUNCIATOR

PLSS 02 QTY INO

REF MALF EMU

A. GT8l40C/GT82*0C PLSS bAT CU*

GT8141V/GT82<»1V PLSS BAT VOLT

CREW SENSIBLE DETECTION

LOW VENT FLOW FLAG ANNUNCIATOR

B. GT81*CC/GT82<»GC PLSS BAT CwR

REF MAL* EMg

GT81<»0C/GTd<i4GC PLSS BAT CUR

LOW VENT FLU* FLAG ANNUNCIATOR

GT8175P/GTS275P PLii C02 PP

i-ilGh C02 ^^ FLAG ANNUNCIATOR

REF MR 20-<»2

:

MISSION

APOLLO 11

«EV DATE

4/16/69

SECTION

CEVT

GROUP

SPECIFIC

PAGE

19-5

!
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 19 - EMU/EVA - CONCLUOEO

ITEM

INSTRUMENTATION REQUIREMENTS

PAM

GT8110P/GT8210P

GT8124J/GT8224J
GT8i40C/GTi240C
GTB141V/GTI241V
GT8154T/GT8254T
GT8140P/GT8240P

GT8170T/GT8270T
GT8173P/GT8275P

GT8182P/GT8282P

GT8196T/GT8296T

19-41 MEAS DESCRIPTION

FEED H2O PRESS
LOW FEED H2O PRESS
PLSS EKG
PLSS BAT CUR
PLSS BAT VOLT
LCG H2O TEMP
PGA PRESS
PGA PRESS GAGE
LOW PGA PRESS
SUBL 02 OUT TEMP
PLSS C02 PP
HIGH C02 PP
PLSS 02 PRESS
PLSS 02 OTY I NO
HIGH 02 FLOW
LOW VENT FLOW
LCG H20 DELTA T

! OPS DRESS GAGE
! OPS REG PRESS GAGE
I HEATER STATUS CHECK

(• AEROMEOICAL PARAMETER REFERENCE SECTION 31*
I ••! OF 2 OPS REG PRESS GAGES IS MANOATORYt

9**2 j CRITICAL INSTRUMENTATION
i

MEAS DESCRIPTION

PLSS 02 PRESS/PLSS02 QTY I NO

PGA PRESS GAGE/LOW PGA PRESS
FLAG ANNUNCIATOR/PGA PRESS

PLSS C02 PP/HIGH C02 PP
FLAG ANNUNCIATOR

LOW VENT FLOw
FLAG ANNUNCIATOR

ONBOARD

FLAG ANNUNCIATOR

MISSION RULE
TRANSDUCERS CATAGORY REFERENCE

COMMON

METER
FLAG ANNUNCIATOR

FLAG ANNUNCIATOR

METER
FLAG ANNUNCIATOR
FLAG ANNUNCIATOR

COMMON

METER
METER

GREEN LIGHTS

HO
M
•

HO
HD
HO
HD
M
M

HO
HD
M

HD
M
H
M

HO

1 OF 2M

PAM
FM/FM

GT0182P/
GT0282P

GT8140P/
GT826IP

GT8173P/
GT8275P

ONBOARD

METER

METER/TONE-
FLAG

METER/TONE-
FLAG

TONE-FLAG

TRANSDUCER

COMMON

\ COMMON

; 2

\ MISSION

APOLLO 11

*EV DATE

4/14/49

SECTION

EMU/EVA

GROUP

PRELAUNCH
INSTR

PAQg

19-4

)

I
1
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20 COMMUNICATIONS/

INSTRUMENTATION



J



c R I T E M

20-1

20-2

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECT ION 20 - COMMUNICATIONS AND INSTRUMENTATION

TO INITIATE THE FOLLOWING MISSION PHASES* THE CSM. LM. AND EVA COMMUNICATIONS Afw
INSTRUMENTATION SYSTEMS M-JS^ PROVIDE THE FOLLOWING MINIMUM CAPABILITIES

NCTc
wM-ACTIvE RENDEZVOUS/CONTINGENCY RETURN ASSUMED.

!

I ,

LAUNCH

THERE ARE NO COMMUNICATIONS/INSTRUMENTATION FAILURES ?0R WHICH THE LAUNCH/INSERT ION PHASE
WILL BE TERMINATED.

ALL PHASES EXCEPT LAUNCH BASELINE REQUIREMENTS

1* CRITICAL INSTRUMENTATION (CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION.
ONBOARD oR TM DURING M S F N AQS» OR ONBOARD O N L Y DURING MFSN LOS REQUIRED TC
V£»; c v *ISSIC\ uO/NC-uC CSI'ERIAi

2. T*c-wA* vCICE COMM BETWEEN SPACECRAFT,

NOTE
T H I S MAY BE SATISFIED
5Y UMBILICAL INTERCOW

DURING DOCkEC PHASES.

3. TwO-wAY N/CICE COMM bETwEEN CSM OR LM AND MSFN DURING ALL. DOC<ED ACTIVITIES
ANC dETwcEN 3 0 T H SPACECRAFT ANO *SFN DURING UNOOClCED ACTIVITIES.

aCwERED DESCENT ADDITIONAL REQUIREMENTS

•LM -90 ANO CSM OPERATIONAL TELEMETRY.
NOTE

NO REQUIREMENT FOR ANY VOICE COMM
AFTER POI.

LUNAR STAY ADDITIONAL REQUIREMENTS

1. "OR T«C-f<AN E V A — - V O I C E C 0 M M S E T W E E N M S F N ANC CN£ E V A .

2. FCR ONE-MAN EvA——vOICE COMM BETWEEN MSFN ANO LM OR EVA.

2. DUPLEX vOlCE COMM BETWEEN B C T H EVA C R C W M E N .

4. LM-L33 TM.

RENDEZVOUS ADDITIONAL REQUIREMENTS

THE MISSION WILL BE CONTINUED WITH THE LOSS OF—-

A. EITHER OR BOTH THE CSM AND THE LM UPDATA LINUS

9. EITHER OR SOTH TM£ CSM AND THE L« CAUTION AND WARNING SYSTEMS

C. EITHER OR BOTH TM£ CSM DSE AND THE. LM DSEA

D. THE C S V HIGH GAIN ANTENNA

E. EVA TELEMETRY

F. EITHER OR BOTH LM AND CSM FM DOWNLINES

G. EITHER OP BOTr L^ AND CSM uSB RANGING

-. V»-F RANGING

1 ! i
i
i
i

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

COMMUNICATIONS
AND INSTR

GROUP

GENERAL

PAGE

20-1

i
1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM

J

20-3 VHP £VA COMMUNICATIONS PR IOR I T I ££. A R E ™

A. TWO-MAN EVA

1. P R I M E — t V A - 1 AR/CVA-2 AR (TRANSMIT TO LM ON 259.7 M H 2 t RECEIVE PROM LM
296.8 »»Z)

2. BACKUP EVA-1 A/EVA-2 e OR EVA-1 S/EVA-2 A (TRANSMIT TO LM ON 259.7 MuZ AND

296.8 MHZ. RECEIVE eRC* u * ON 296.B M«2J

1. D » ; M E — E V A - 1 OR EVA-2 A (TRANSMIT TO LM 259.7 M M Z # RECEIVE FROM LM 296.8
M«2J

2. B A C K U P — E V A - ; OR EvA-2 B (TRANSMIT TO LM 296*8 MMZ» RECEIVE FROM CM 259.7

120 — VOICE CONFIGURATION

V H P D J P L E X 6 A N D J S B - I I I 8E TRANSMITTED/RECEU£:

SIMULTANEOUSLY POR - A U N C H AND E A R T H ORBIT.

ITN£ eES" JuALlT* DOWNLINE * ILL BE REMCT£D TO M0uS*0NU

v»-c * SIMPLE* 296.6 M * Z IS PRIME v'uICE CCMM BtTWctN V C H I C L L S EXCEPT DURING
RANGING «*Z\ DUPLE* S ( £ S M ) AND D U P L E X A (.Ml W I L L BE USEO*

B Sl'"D^-t* 239," M H Z IS BACKUP TO j-z A S I ^ P 296.8 M M Z » B U T * I LL 3E

oSfc IS P^IM£ VOICE BETWEEN M S F N A N O C S M OR

wiB-v^ff *ELAr i£ v'CICE COM**-BACKUP TC wSB BETWEEN
S / C.

M A U F L N C T I O N E W

6* NORMAL VLICE COMM ^ j LL USE SIMULTANEOUS MSFN UPLINK TO BOTi .'
wi-^EVtR» I? OEQLIREMENT S M Q U L O EXIST. SIMULTANEOUS I N U E P E N O E N * ^ ^ F N / C S M A N O
MbrN/'L* CCVM ^CDlS <^ILL BE INITIAT£O.

7. CS M AND L* *IwL "OANS^IT SIMULTANEOUSLY CN y^ ANO uSB.

8. P « J M C M L U C c0R v£rICLE-TO-V£HlCL£ COMM DURING LUNAR STAY IS VIA MbFN R E L A Y .

Q. :s *-: :.£*.T 2* *• C : W - W E T E L O S S O^ C L M S-SAND CC^^L-NILA-'IC'.S •:*- M ^ C N . T*E

^ A I W - =E CCNrIuU-«E2 FOR LM T-O-.vAY 3£WAY A N D RETAINED ^OR TE! AND TEC.

L V/CS M' EVA ̂ 5 " N
L*-' Y*t3-«-v ^EwA^ •wi-H T « O - M A N EVA P R I M £ M O D E IS P ^ A N N E O F O R EVA
CJVI-— V.S£ TRANSMIT/RECEIVE ONL Y — L « — - T R A N S V I r >'*f A, RECEIVE v>-P
Mi p >, CDVCIJU»ED POS uSB RE-AY.

A-.5 6.

L»< TWO-*AT ^£toAY ^ITp. T*O-MAN EVA t-AC*wO MODE IS BACKUP ^OR EVA OPERATIONS.
C S * 1 — u S S TRANiVl'/RECEIVE ONLY* LM —-TRANSMIT \J^^ Af RECcIvE vrF A AND B»
Mis*. CONFIGURES ffD* USB RELAY.

L-* T * C - * A V RE^AY .VITH ONE-MAN EVA PRiv. OR BACKUP MODE wiLL ttE L-iiED IF
.NLC£iS"*Y« w"3v—"USB TRANSMIT/RECEIVE ONLY# L M — T R A N S M I T A. RECtlVfe v-F A
AN3 3» M J F % CONr:GLRED "OR uSB RELAY.

^wt NUMBERS 23-i THROUGH

VI SSI ON REV DATE SECTION GROUP PAGE

APOLLO 11 COMMUNICATIONS
AND INSTR

GENERAL
20-2



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R ITEM*

2 0-10

20-11

CSM VHF/uSB MANAGEMENT

f% FOR CREW REST PERIODS

e. NORMAL CONTROL OF T M E
POSITION wILc REFLECT

DS£ MANAGEMENT

• CSM S-fiAND

S-BAND MODES
OUT-OF-slTE

A, LM AND CSM LO* BIT RATE TELEMETRY
GROUND TELEMETRY SITES AND WILL BE

3. C" H I G V BIT 3ATE DSE

1. UAU-NCM

2. S-Iv/6/CSM SEPAKA

«•• C M/LM SEPARATION

6. w* C I N A L S i "

C. DATA DU*P -OGS -III. 9

ANTENNAS

WILL BE
CONTACT

WILL BE
PLAYED

WILL BE SELECTED 3Y GROUND COMMANDS.

BY GROUNO COMMAND. CSM COMMUNICATIONS SwITCr-
CONCIGURA^ION.

RECORDED CONTINUOUSLY WHEN NOT IN CONTACT *I~.~
SACIC AT LEAST ONCE PER REVOLUTION IN LuNAR ORBIT.

RECOROINGS WILL BE MADE DURING T M £ FOLLOWING O P E R A T I O N S - —

T I O N

AND ENTRY

E MAINTAINED AND MSFN
P-£ y Ze AN^ DATA R£CO

DATA RECORDING STORAGE .wlix Bt M A N A G E O IN :)RD£R
ROE: ^ I T ^ I N r-~ PREVIOUS 2*> M G U R S .

120-12

USING -»IGH G A I N ANTENNAS. DSF RECORDING AN
ABOVE.

USING OMNI'St b* AND CS« LOW SIT RA
CONTINUOUSLY *i£N NOT I\ CONTAC T » I T H G K C W N
BE DUMPED UNLESS A MALFUNCTION SO DICTATES.
ACTIVATED FOR T^E DU VP.

D D J M » : N G A III. O £ M A N A G £ 0

CTE AND MISSION TIVER MANAGEMENT

A. CTE A N D T H E MISSION T I M £ ^ HI^L BE CONFIGURED T3 C L O C < is Gi*
CCCjRS AFTE" T-2C

F L I G - T » - O * E V £ R » !c A

CTE AND T M £ MISSION T I M ? R A ! L L BE ALLOWED TO
ORBIT INSERTION.

CTE »ILL NOT BE CORRECTED «NTIL COMPLETION OF

SEC BEFORE BEING w-OA'EO A-TER

20-13

2 0 - U

LM USB/TM MANAGEMENT

A. FOR NORMAL LM COWERED u c 3HASES» THE LM STEERABLt A\T£*N.NA - I T N "*>£ PO-E 9 A M P ^
USED, DURING ,-Ŵ AR STAV, rp TH£ ERECTASLE ANTENNA :S JSED» TM£ OO*ER A^
TURNED OFF IF H B R T^ A\D VOICE CIRCUIT MARGINS ARE ADEQUATE.

3. DURING PERIODS OP L " C U T - O F - S T A T I C N CONTACT (.uNA» ? A R S I D E ) . "-E *v olT
SWITCHED e R C M «3R TO L B R AND TRANSMITTED TO *-£ CS V Ov£R v- e 3 E*C£P* D U R I N G
AN0 PERIODS CF CRI'ICA- VOICE COMMUNICATIONS.

C. pOR ALL LUNAR STAY O^ERATICNS* H B R TM wlLw BE USED*

SYSTEM MONITORING

DURING SLEEP PERIODS T_B£ CREWMEN WILL SLEEP W I T H N £ A O S E T S TO MONITOR eOR MCir^ AND/OR
ALERT SIGNAL.

RULE NUMBERS 20-15 T ^
20-19 ARE RESERVE:

*.-- DC

RANG INu

MISSION REV

APOLLO 11

DATE SECTION

COMMUNICATIONS
ANO INSTR

GROUP PAGE

MANAGEMENT
20-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS ANO INSTRUMENTATION

RULE •CONOITION/MAkFuNCTIQN1 PHASE

20-20

I 20-21

RULING CuES/NOTES/CO^ENTS

LOSS OF TWO-WAY V*F
VOICE COM* BETWEEN
SPACECRAFT

LOSS OF TWO-WAY
VOICE COMM *lTw

A, L« ONLY

B. CSM ONLY

C. LM OR

20-22 LOSS OF CSM TM

A. HSR OR LBR

B. ALL TM

•

DOCKED

UNDOCKED

DESCENT
ORBIT

POwERED
DESCENT

LUNAR
STAY

SPECIFIC

•CONTINUE

•CONTINUE
•NO GO FOR

•CONTINUE

CONTINUE

CONTINUE

MISSION RULES '

MISSION

MISSION
DOI

MISSION

MISSION

MISSION

DOCKED

LAUNCH

ALL

LAUNCH

ORBIT

POWERED
DESCENT

LUNAR
ST. AY

NO GO FOR rVA IF DUP L E X
OR SIMPLEX VOICE BETWEEN
LM/EVA NOT AVAILABLE.

A. CONTINUE MISSiCN

NC G.C FOR DC!

B.I. CONTINUE MISSION

E A R T H
0R9IT

TLC

ALL

DESCENT
0R6IT

POWERED
DESCENT

LUNAR
STAY

2.

3.

4.

C.I.

2.

3.

ENTER NEXT BLOCK
DATA POINT

CONTINUE MISSION

NC GO FOR LCI

ENTER NEXT BEST PTP

CONTINUE MISSION

NO GO *0R PDI

CONTINUE MISSION

LM LIFTOFF ASAP

A. CONTINUE MISSION

B.I. CONTINUE MISSION

2. ENTER NEXT BEST PTP

3. CONTINUE MISSION

*• LM LIFTOFF ASAP

• REF MAL P«OC C O M M —

3 LOSS OF VrtF VOICE C3* W I T H CS'-'

• REF MAL PROC COM*--—

»̂ LOSS OF S-3AND VOICE CU

5 S-BAND RECOVER CANNCT
AiE LOCK.

B.3. ENTER LM CARLY TO USE
FOR VOICE COMM * I T H MSFN.

S-BANO

MISSION REV

APOLLO II

DATE

4/16/69

SECTION

COMMUNICATIONS
ANO INSTR

GROUP

SPECIFIC
20-4
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

PULE CONDITION/MALFUNCTION' »MA5E '

20-23

RULING CUES/NOTES/COMMENTS

LOSS OF LM TM

A* LOSS OF LBR
ONLY

B. LOSS OF NBR
ONLY

C. LOSS OF ALL TM

i 20-2*. f LOSS OF CRITICAL
j INSTRUMENTATION

20-25 LOSS OF ONE CS M PMP
POWER SUPPLY

120-26 i LOSS Of BOTH CSM
QwER AMPLIFIERS

ALL

ALL

DESCENT
ORBIT

DOCKED
UNDOCKED

DESCENT
0R9IT

POWERED
DESCENT

LJNAR

ALL

EPO

ALL

SPECIFIC •

A, CONTINUE MISSION

B.I. CONTINUE MISSION

2. RETURN TO VICINITY
OF CSM ASAP

NO GO FOR PDl

C.i. CONTINUE MISSION
2. RETURN TO VICINITY

OF CSM ASAP

NC GO FOR DCI

3. RETURN TO VICINITY
OF CSM A5AP

NO GO FOR POI

*. CONTINUE MISSION
NO GO SOR LUNAR STA>

5. LM LIFTOFF ASAP

LAUNCH

EO

TLC

LUNAR
OR8IT

DOCKED

UNDOCKED

CONTINUE MISSION

NO GO FCR T-1

CONTINUE MISSION

NO

NC
AC-

DO

GO LCI

GO FOR UNCOCKED
'IVITIES

NOT UNDCCK

COCK ASAP

CONTINUE MISSION

NO GO FOR TLI

CONTINUE MISSION

• REF MAL PROC COMH

6 MSFN REPORTS LOSS OF

1

i

j

MISSION

APOLLO 11

REV OATE

#/16/69

SECTION

COMMUNICATIONS
AND INSTR

GROUP

SPECIFIC

PAGE

20-5 i



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION

R

•

1

i

i
1

RULE '

i

20-27

20-28

20-29

20-30

20-31

20-32

1

CONDITION/MALFUNCTION

LOSS OF THE SCE

LOSS OF TWO CSM
AUDIO CENTERS

L2SS OP VOICE FROM
EVA-2 TO EVA-1

LOSS OF VOICE FROM
EVA-1 TO £VA-2

LOSS OF DUPLEX
VOICE BETWEEN
EVA-1 AND EVA-2

LOSS OF TWO-WAY
VOICE BETWEEN
MSFN AND EVA

i

PHAS

EPO

TLC

LUNAR
ORBIT

LUNAR
STAY

EPO

ALL

DUAL
EVA

DUAL
EVA

DUAL
EVA

DUAL
EVA

MISSION

APOLLO 11

REV

E ' RULING • CUES/NOTES/COMMENTS

NO GO FOR TLI

CONTINUE MISSION
NO GO FOR LOI

CONTINUE MISSION

CONTINUE MISSION
•

NO GO FOR TLI

CONTINUE MISSION

CONTINU MISSION

EVA-2 GO POSITION •(B'•

CONTINUE MISSION

1« EVA-2 GO TO
POSITION »«A«*

2. EVA-i GO TO
POSITION •'91•

TERMINATE EVA

CONTINUE MISSION

i» EVA-2 GO TO
POSITION •'A11

EVA-2 GO TO
POSITION »•Bl»

2* IF UNABLE TO
RE-ESTABLISH COM*
EVA-2 MAY ELECT
TO RETURN TO LM ktiO
RECONFIGURE COMM

3« IF UNABLE TO
RE-ESTABLISH COMM*
TERMINATE EVA.

•

EVA-1 HAS EVC-1 EVA-2 IAS EvC-2

•

DATE

4/16/69

SECTION

COMMUNICATIONS
ANO INSTM

GROUP

SPECIFIC

PAGE

20-6
i
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS ANO INSTRUMENTATION

RULE

20-33

20-34

ONOITION/MALFUNCTION1 PHASE •

LOSS OF TWO-WAY
VOICE BETWEEN MSFN
ANO BOTH LM AND EVA

LOSS OF DUPLEX
VOICE BETWEEN LM
ANO EVA

RULES 20-35 THROUGH
20-39 ARE
RESERVED*

ALT
EVA
(ONt-MAN)

ALT EVA
(ONE-MAN)

RULING CUES/NOTES/COMMENTS

CONTINUE MISSION

1. RECONFIGURE LM TO
RE-ESTABLISH COMM

2. IF UNABLE TO
RE-ESTABLISH COMM*
TERMINATE EVA.

CONTINUE MISSION

1. RECONFIGURE LM ANO EVA
TO 'JHF BACKUP MODE

2. IF UNABLE TO
RE-ESTABLISH COMMt
TERMINATE EVA

MISSION DATE SECTION GROUP PAGE

APOLLO 11 OMMUNICATIONS
ANO INSTR

SPECIFIC
20-7
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION CONCLUDED
r

*EAS DESCRIPTION

L'DL VALIDITY SIGNAL

USB RECEIVER AGC

JS3 RECEIVER AGC

US5 RECEIVER ERROR

DSE T A P E v-TJCN

C^z T I M P

SCE 10 VDC

SCE 5 VDC

| = C" «I RE" 85 PERCENT

1 =:- -I RE? 15 PERCENT

INSTRUf>*£.N?ATuON RE^'J I REM£*.T S

ONBOARD TRA\iO«PCM

CT0262V

CT3620E

METER

CT0604F

CTQ012X

CTQ145F

CT0018V

CT0C17V

CT0015V

CTOOlov

CT0125V

CTC126V

METE* COMMON

nC

MD

; « »

°c*

CAL

CA^

S DES

OSC

:5C

15 P

CR

FA

CT

c»

I6*?

I-

I-

ION

2

3

M- INSTS'JM£MAT:C\ R:.-;^^ 1.!; '

PCM ONBOARD TRANSDUCERS

j S-SN5 ST O H ERR
I

! S-9NT RCvR SIG

GTQV92B

:

!

1

j

5

i MISSION

APOLLO 11

REV DATE*

fc/16/69

SECTION

COMMUNICATIONS
AND INSTR

GRCcP

RtJ TS

PAGE

20-8
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21 LM SEQUENTIAL
AND PYROTECHNIC





c

c

I Tf M

ITEM

2 1 - 1

21-2

21-3

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

GENERAL

TO INITIATE THE. FOLLOWING MISSION PHASES* THE PYROTECHNIC SYSTEM MUST PROVIOE THE eCLLJwl'-
MINIMUM CAPABILITIES-

NOTE
LM-ACTIVE RENDEZVOUS/CONTINGENCY
RETURN ASSUMED

A* DOCKED OPERATIONS* UNCOCKING

ONE OPERATIONAL PYRO SYSTEM

B. DESCENT ORBIT* POWERED OESCENT* LUNAR STAY

TWO OPERATIONAL PYRO SYSTEMS

DEFINITIONS-

LOSS OF PYRO SYSTEM

A. PYRO BATTERY OPEN CIRCUIT VOLTAGE LESS THAN 35 vDC

B* UNABLE TO ARM SYSTEM

A PYRO SYSTEM WILL 8£ DISABLED I F —

A. ANY RELAY K2 THROUGH Kb INAOVERTENTLY CLOSES (REF MR 21-13 1

B. ANY RELAY KJ THROUGH *15 INADVERTENTLY CLOSES. SYSTEM wlLL 3E US£0 FUR APS PRESSURIZATU
DPS VENTING AND STAGING

A PYRO SYSTEM IS DISABLED BY OPENING THE APPROPRIATE ••uOGlC PC*ER#I ClftCuiT fctftAKEfc

21-* THE ASCENT AND DESCENT STAGES ARE CONSIDERED NON-RIGIDLY ATTACHED IF THE GUILLOTINE
SEVER THE INTERSTAGE UMBILICALS ANO ALL OTHER INTERSTAGE ATTACHMENT POINTS HAvE -^EuEAS

RULE NUMBERS 21-3 THROUGH 21-9 ARE RESERVED.

FAILS

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM SEQUENTIAL
ANO PYROTECHNIC

GROUP

GENERAL
MANAGEMENT

PAGE

21-1



RlV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

ITEM*

21-10

21-11

21-12

21-13

21-14

MANAGEMENT

APS WILL NOMINALLY BE PRESSURIZED IMMEDIATELY PRIOR TO STAGING. AP$
PRESSURIZED MORE THAN 24 HOURS PRIOR TO THE LAST APS B U R N — HOWEVER* IN
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIOR TO THE LAST APS BURN.

WILL NOT NORMALLY
A CONTINGENCY CASE.

BE

IF UNABLE TO DEPLOY ONE OR MORE LANDING GEAR. A LANOING WILL NOT BE ATTEMPTED.
BURNS WILL BE CONTINUED SINCE CONTROL PROBLEMS ARE NOT EXPECTEO TO EXIST ANO
LANDING GEAR FROM TH£ BURN WILL NOT AFFECT ALTERNATE MISSIONS*

DESCENT ENGlNt
OAMAGc TC TH£

UNDOCKED STAGING WITH ONE PYRO SYSTEM WILL BE PERFORMED ONLY IF ABSOLUTELY NECcSSAftY TO
CRE'W SAFETY.

FOR A Kl THROUGH Kb FAILURE^ THE GOOD SYSTEM WILL BE DISABLED ANO A PYRQ FUNCTION* OTHER THAN
STAGINGt ATTEMPTED TO DETERMINE IF Kl HAS FAILED CLOSED. IF BOTH SYSTtMS Aft£ FAILED IN THIS
MODE* THEY MUST BOTH BE TESTED FUR A Kl FAILURE INDEPENDENTLY. A PYRO SYSTEM CANNOT £;£ yiSA8u£*
FOR A Kl FAILURE.

AN ARNED PYRO SYSTEMtS) THAT CANNOT BE DEARMED IS CONSIDERED UNSAFE FOR THE vlBRATIQN/$MOC*
ENVIRONMENT ASSOCIATED WITH LUNAR TOUCHDOWN.

RULE NUMBERS 21-13 THROUGH
21-19 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM SEQUENTIAL
ANO PYROTECHNIC

GENERAL
MANAGEMENT 21-2



R t V I T F M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

•RULE

21-20

21*21

/ ' • . .

ONOITION/MALFUNCTION1 PHASE •

LOSS O F —

A* ONE PYRO SYSTEM

B« TWO PYRO SYSTEMS

UNABLE TO OtSARM
PYRO SYSTEM(S)

ALL

DOCKED/
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

ALL

POWERED

DESCENT

2.
NO-GO

3.
NO-00

CONTINUE MISSION
DOI

DOCK ASAP
PDI

4t(A> PDI TO PDI PLUS 5
ABORT

<B) POI PLUS 3 TO TO -
CONTINUE MISSION

3.

B. 1.

2*

LIFT OFF AT NEXT
BEST OPPORTUNITY

DOCK ASAP

ABORT

ALL

POWERED
DESCENT

LUNAR
STAY

RULING

SPECIFIC

A* 1. DELAY STAGING AS
LONG AS POSSIBLE

• CUES/NOTES/COMMENTS

CONTINUE MISSION
NO-GO PDI

FOR UNSTAGED OPERATION.
PLACE ONE ASCENT
BATTERY ON BUS POWERING
•THE ACTIVE GUIDANCE
SYSTEMS.

STAGE AS REQUIRED IN ORBIT

ABORT

LIFT OFF AT NEXT BEST
OPPORTUNITY
NO-GO EVA

REF MALF PROC ED

1 ED RELAY

CSM RESCUE MAY BE REUUIKED DUE TO
RCS REDLINES

RCS

REF MALF PROC E D —

1 ED RELAY

CSM RESCirE MAY BE REQUIRED DUE TO

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM SEQUENTIAL
AND PYROTECHNIC

GROUP

SPECIFIC
MANAGEMENT

PAGE

21-3



-feu

REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 21 - LM SEQUENTIAL ANO PYROTECHNIC

'RULE

21-22

CONDITION/MALFUNCTION1 PHASE • RULING

A RELAY K7 THROUGH
K19 INAOVERTENTLY
CLOSES

A* SYSTEM A

6, SYSTEM B

BOTH SYSTEMS

ALL

A« CONTINUE MISSION

OPEN LOGIC POWER
A C/B UNTIL OPS CRYO
HE PRESSURUATION
•ACCOMPLISHED

B« CONTINUE MISSION

OPEN LOGIC POWER
B C/B UNTIL DPS CRYO HE
PRESSURI2ATION
ACCOMPLISHED.

C« !• CONTINUE MISSION

2. PRIOR TO
POSITIONING MASTER
ARM SW TO O N —
CLOSE OES HE REG 1
ANO 2

3* OPEN OES HE REG 1 AT
TIG OF DPS 1 BURN

CUES/NOTES/COMMENTS

RELAYS

K7 EQUALS RCS PRESS

K8 EQUALS LANO GEAR DEPLOY

JCftA EQUALS LANO GEAR DEPLOY

K9 EQUALS OPS CRYO HE PRESS

K1O EQUALS ASC HE TANK 1

Kll EQUALS ASC HE TANK 2

K12 EQUALS ASC FUEL ANO OX COMP
VALVE

K12A EQUALS ASC FUEL ANO OX COMP
VALVES ^SYSTEM A ONLY)

K13 EQUALS DPS FUEL AND OX VENT

Kit EQUALS OPS AMBIENT HE

K15 EQUALS DPS FUEL AND OX COMP
VALVES

A ANO 6 - PRIOR TO DPS CRYO HE
PRESS* THE FAILED SYSTEM *ILL BE
DISABLED FOR ALL PYRQ FUNCTIONS*
SUBSEQUENTLY* REMAINING PYRQ
FUNCTIONS MILL BE ACCOMPLISHED USING.
SYSTEMS A AND S« m

J

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/14/69 LM SEQUENTIAL
ANO PYROTECHNIC

SPECIFIC
MANAGEMENT



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC

£ 'CONDITION/MALFUNCTION1 PHASE *

21-23

RULING CUE5/NOTES/COMMENTS

UNABLE TO STAGE

*• ASCENT AND
DESCENT STAGES
S T I L L RIGIDLY

TIf.D TOGETHER

S. INCOMPLETE
STAGING. VEHICLE
NOT RIGID

RULE NUMBERS 21-2*

THROUGH 2i-*9

RNOZ

RND2

A. l.

2.

B. 1.

2.

i

CONTINUE MISSION

USE RCS FOR
MANEUVERS

EXECUTE CSM RESCUE

GO TO DRIFTING FWIJ^-T

THIS RULE ONLY APPLIES
ALTERNATE MISSIONS

A. CSM RESCUE MAY BE INITIATED
TO RCS REDLINES

fl. EVT MAY dE REQUIRED oECAySE
INABILITY TO DOCK.

Tw

Dui

OF

i I
i
t

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM SEQUENTIAL
ANO OYROTECMNIC

SPECIFIC
MANAGEMENT •1-5



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTIUN 21 - LM SEOUE.NTIAL AND PYROTECHNIC - CONCLUDED

21-5C

i I
i I

PRELAUNCM INSTRUMENTATION

DESCRIPTION P.CM ONBOARD

£D StoY A K1-K5 GY0201X SYS A STAGING LIGHT]
COMMON
CAUTION
LIGMT

ED RLY B <l-<6 GY0202X SYS B STAGING LIGHTJ

ED RLY A K7-K.15 GYO231X — — —

SELECTED ED BAT — — METER
VOLT

CATEGORY MISSION «UL£ REr^kcNC:

^ 21-i• 2i 3» 13 t ^ 3 . 2.

MD

M 21-1. 2. 3t 13. 20. <.:

.M 21 -1 » 3 • 2 2

* 21-1• 3» 22

M 21-1• 2. 20

I
i j
j $

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM SEQUENTIAL
ANO PYROTECHNIC

PRELAUNCH
INSTR 21-6
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c

c

RFV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES
SECTION 22 - LM ELECTRICAL POWER

R • ITEM'

22-1

1 GENERAL •

TO INITIATE THE FOLLOWING MISSION PHASES* THE ELECTRICAL OQwER SYSTEM *UST PKOVIDE THE F«
MINIMUM CAPABILITIES—-

NOTE

LM ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMED

A. DOCKED WITH HATCH OPEN AND ONE CREWMAN IN LM ON TRANSFER UMBILICAL

1. CDR OR LMP BUS
2. TWO DESCENT BATTERIES WITH ASSOCIATED FEEDER OR ONE ASCENT BATTERY WITH

ASSOCIATED FEEDER.

3. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIOD*

B. DOCKED WITH HATCH CLOSED

1. CDR ANO LMP BUSES

2. TWO DESCENT BATTERIES PLUS ONE ASCENT BATTERY ON BOTH ASCENT 3ATTERUS.

3. BOTH ASCENT FEEDERS

4. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTRICAL ENERGY TO COMPLETE THE
PLANNED ACTIVITY PERIOD PLUS A RESERVE OF 1 HOuR.

C. UNDOCKED/SEPARATION

1. CDR ANO LMP BUSES

2. TWO DESCENT BATTERIES PLUS TWO ASCENT BATTERIES OR FOUR DESCENT BATTERIES
PLUS ONE ASCENT BATTERY.

3. BOTH ASCENT FEEDERS PLUS ONE DESCENT FEfcOfcK. A SMORTEO DESCENT FEtDE*
RESULTS IN LOSS OF ALL DESCENT BATTERIES •

4. SUFFICIENT AVAILABLE ELECTRICAL P O W E R —

(A) IN BOTH ASCENT ANO DESCENT BATTERIES TO COMPLETE THE PLANNED ACTIVITY
RESERVE OF 2 HOURS.

(8) IN EACH ASCENT 8ATTERY TO PROVIDE A 2-HCUR CONTINGENCY RETURN CAPABILITY.

NOTE

TO CONTINUE LANDING MISSION* SEE POWERED
DESCENT CONSUMABLE REQUIREMENTS.

D« DESCENT ORBIT

1. CDR ANO LMP BUSES

2. TWO DESCENT BATTERIES PLUS BOTH ASCENT BATTERIES 0* FCuR DESCENT BATTERIES
PLUS ONE ASCENT BATTER*

3. BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER.

4. ONE INVERTER AND AC BUS A

3. SUFFICIENT AVAILABLE ELECTRICAL P O W E R —

(A) IN BOTH ASCENT ANO DESCENT BATTERIES TO COMPLETE THE PLANNED ACTIVITY
RESERVE OF 2 HOURS.

(B) IN EACH ASCENT BATTERY TO PROVIDE A 3-HOuH CONTINGENCY KETU«tM CAPABILITY

NOTE

TO CONTINUE LANDING MISSION, SEE POWEkcD
DESCENT CONSUMABLE REQUIREMENTS.

PLuS A

PLUS A

MISSION

APOLLO 11

REV OATE

4/14/69

SECTION

LM ELECTRICAL
POWER

GROUP

GENERAL

PAGE

22-1



RI:V ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

ITEM'

POWERED DESCENT

1. CDR AND LMP BUSES

2. TWO DESCENT BATTERIES PLUS BOTH ASCENT BATTERIES

3. BOTH ASCENT FEEDERS PLUS ONE DESCENT FEEDER

4. BOTH INVERTERS AND BOTH AC BUSES

5. SUFFICIENT AVAILABLE ELECTRICAL P O W E R —

(A) IN ALL OESCENT BATTERIES TO COMPLETE A NOMINAL LUNAR LANDING. A <*-HOUR LUNAR
STAY, PLUS A LUNAR STAY RESERVE OF 2 HOURS.

(B) IN EACH ASCENT BATTERY TO ACCOMPLISH RENDEZVOUS/DOCKING/CREW TRANSFER.

(C) IN BOTH ASCENT BATTERIES TO ACCOMPLISH A 2-HOUR LUNAK STAY UN-PHASE LIFTOFF),
RENDEZVOUS/DOCKING/CREW TRANSFERt PLUS AN ORBITAL RESERVE OF 2 HOURS.

LUNAR STAY

1. CDR ANO LMP BUSES

TWO OESCENT BATTERIES PLUS BOTH ASCENT BATTERIES

BOTH ASCENT FEEDERS AND ONE DESCENT FEEDER

SUFFICIENT AVAILABLE ELECTRICAL POWER

2.

3.

4.

(A) IN ALL DESCENT BATTERIES FOR A NOMINAL 22-HQuR LUNAR STAY PLUS A LUNAR STAY
RESERVE OF 2 HOURS.

(B> IN ONE ASCENT BATTERY TO ACCOMPLISH RENDEZVQUS/DOCICING/CREW TRANSFER.

(C) IN BOTH ASCENT BATTERIES TO ACCOMPLISH A 2-HOUR LUNAR STAY (IN-PMASE LIFTOFF)
REN0E2V0US/00OCING/CREW TRANSFER PLUS AN ORBITAL RESERVE OF 2 HOURS.

LM ACTIVE RENDEZVOUS

1. EITHER CDR OR LMP BUS

2. ONE ASCENT BATTERY WITH ASSOCIATED FEEDER

3. SUFFICIENT AVAILABLE CONSUMABLES TO COMPLETE RENOEZVOUS/DOCKING/CREW
TRANSFER PLUS A RESERVE OF 2 HOURS*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/14/69 LM ELECTRICAL
POWER
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

ITEM

22-2

C

DEFINITIONS-

LOSS OF CDR OR LMP BUS

A. INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 26.5 VCC

B» A BUS CURRENT GREATER THAN OR EQUAL TO 90 AMPS

LOSS OF AN EPS BATTERY

A. BATTERY OUTPUT LESS THAN 2 AMPS WHEN CONNECTED TO A BuS

B. TEMPERATURE GREATEP THAN OR EQUAL TO 1*3 DEG F

C. INABILITY TO M£ET VOLTAGE REGULATION AT REQUIRED LOAD

D. INABILITY TO ?t CONNECTED TO A FEEDER DUE TO A MALFUNCTIONED ECA

£• BATTERY OPEN CIRCUIT VOLTAGE BELOW 31»8 VDC STEADY STATE

LOSS CF A CZ BUS FEEDER

CANNOT 8E USED AS A PQwE* PATH

LvSS OF CVERCURRENT PROTECTION

A. DEFINITE LOSS IT —

11) BOTH CIRCUIT BREAKERS POWERING THE ECA'S FAIL OPfcN <ALL DESCENT Oft A
bATTERIES* DEPENDENT ON WHICH PAIR OF CIRCUIT BREAKERS *AILCC>

{2) FAILUHE OF AN ASCENT BATTERY NORMAL FEED PATH

B. °RCBABLE LOSS IF —

il) UNA&Lt TO MEASURE A BATTERY Cu«R&NT BCTH ONBOAHD ANO ON TELEMETRY

(2) UNABLE TO TARE THE BATTERY OFF LINE

L-SS OF AN INVERTER ANO/OR ASSOCIATED AC DISTRIBUTION

A. AC duS VOLTAGE LtSS THAN OR EQUAL TO 110.5 CR GRcATER THAN Oft EJUAu TO 12'-
VAC

B. AC BUS PREUUENCY LESS THAN OR EQUAL TO 390 CR GREATER THAN OR EQUAL TC *1Q
HZ

RULE NUMBERS 22-3 THMOUGH 22-9 ARE RESERVED.

w^ ASCE>

MISSION

APOLLO 11

REV DATE

4/14/69

SECTION

LM ELECTRICAL
POWER

GROUP

GENERAL

PAG£
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

: TE M

22-10

22-11

22-12

22-13

22-15

22-16

MANAGEMENT

THE MISSION *ILL BC CONTINUED' WITH THE LOSS OF OVERCURRENT PROTECTION— IF THIS PROTECTION li
LOST PRIOR TO LIFTOFF. A HOLD WILL BE CALLED*

A. IT OVERCURRENT PROTECTION IS LOST ON AN INDIVIOUAL DcSCEr.T BATTERY. THE BATTERY *IL af
LEFT ON LINE IF REQUIRED,

B. IF ALL DESCENT OVERCURRENT PROTECTION IS LOST. BOTH ASCENT BATTERIES WILL BE ^A*ALL£L£L
wITn THE DESCENT BATTERIES ON LINE.

C. IP ONE OR SCTr- ASCENT BATTERY NORMAL -EED CONTACTORS -Alt OPEN, THE SPACECRAFT ulu =r
CONFIGURED WH£N ASCENT STAGE ONLY OPERATIONS ARE REQUIRED. USING TH£ BACKUP F-£DS CN B'TH
ASCENT BATTERIES wITh THE CROSSTIES LEFT OPEN.

cOR MMINAL STAGING. TH£ ASCENT BATTERIES *ILL BE PRECONDITIONED FOR ONE ASCENT
OPERATION BY REMOVING 20 A*D- MRS FRQV £ACM BATTERY IMMEDIATELY PRIOR TO TH£ EVENT.

BATTERY

-OR CONTINGENCY STAGING. THE ASCENT BATTERIES WILL BE PRECONDITIONED FOR T*O ASCENT BATTERY
CBrRATION SY REMOVING 5 AMP-HRS **OM EACH BATTERY IMMEDIATELY PRIOR TO Tnt tVENT. THIS IS
PRESENTLY PLANNED TO BE ACCOMPLISHED ONLY FO* PEERED DESCENT OR IMMEOIATE wi^TOFF ArwMAwI

eS.
IN THE £V£NT THAT A BATTERY is wOST AT. OR SUBSEQUENT To. bTAGING. SINGLE BUS 2P£hATIZU "
CONTINJ£D UNTIL 20 AMO-HOURS HAVE BEEN REMQVED ^^OM THE fta.MAIMNQ ASCENT BATTERY,

*lLw

THE BAL LOAD CROSSTICS (30A) 3£. OPEN FOR MAIN PROPULSION BURNS. STAGING. AND MhcNEvgrt AGS

C R O T
B G

is IN "H£ OPERATE MODE, THE BUS CROSSTIES UOOAJ »ILL NOMINALLY NEVER BE

FOR TI*E CRITICAL SITUATIONS WHERE A REQUIREMENT EXISTS TO DETERMINE TH£ WOCATION OF A
(BUS CR ASCEN"/DESC£NT FEEDER). PROCEDURES WILL ALLC* TA<ING TME RIS^ OF INTENTIONALLY P
THE SHORT, IF TIME PERMITS, STANDARD HALFUNUIGN PROCEDURES *IWL BE FOLLOWED, THE BUSES
*:EviIR BE CRCSSTIED TL DfcT£CT THE LOCATION OF A SrORT.

SHQRT

THE INVERTERS wILL BE SWITCHED FOR A VOLTAGE LESS THAN OR EQuAL TO 112 VAC OR A FREwuENCY 402
LESS THAN OR EQUAL TJ F LESS THAN OR EQUAL TO 398 H 2 .

BATTERIES WILL BE MANAGED DURING LUNAR STAY TO MAINTAIN EUUAL DISSIPATION OF AVAILABLE ENERGY
WITHIN J_§g AMO-HOURS BETWEEN ALL BATTERIES ON LINE*

PULE NUMBERS 22-17 THROUGH 22-19 AR£ RESERVEO.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 4/14/69 LM ELECTRICAL
POWER

MANAGEMENT
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

'RULE •CONDITION/MALFUNCTION1 PHASE

22-20

22-21

r

RULING CUEb/NOTES/COMMENTS

(A) IN BOTH ASCENT 'ND DESCEN1 BATTERIES TO COMPLETE THE

1 SPECIFIC

LOSS OF EITHER DC
BUS

SHORTED DC BUS
FEEDER

A, DESCENT

8. ASCENT

DOCKED

ALL

ALL

UCCKED

ALL

A. TERMINATE LM
ACTIVITIES

B. DOCK ASAP

A. RETURN TO VICINITY
OF CSM

CONFIGURE *ITH
BGTH ASCENT BATTERIES
ON NORMAL FEED *ITH
THE SHORT ISOLATED VIA
THE DEAOFACE RELAY

B. 1* TERMINATE LM
ACTIVITIES

2* DOCK ASAP

REF HALF PROC EPS —

1 UNSTAGED DC BUS

2 STAGED DC BUS

3 UNSTAGED DC BUS w/BUS FAULT

4 STAGED DC BUS w/BuS FAULT

5 UNSTAGED OC BUS W/faAT FAULT

6 STAGED DC BUS w/BAT FAULT

7 UNSTAGED C AND * PwR

8 STAGED C AND W P»R

9 BATTERY

LOSS OF DC BUS RESULTS IN LOSS OF
3NE PYRO SYSTEM

REF HALF PROC EPS —

b UNSTAGED DC BUS */8AT FAULT

6 STAGEO DC BUS ^/BAT FAULT

7 UNSTAGED C ANC » H^R

8 STAGED- C AND w Pv»R

A. RESULTS IN LOSS OF ALL DESCENT
BATTERIES

MISSION

APOLLO 11

REV DATE

4/14/69

SECTION

LM ELECTRICAL
POWER

GROUP

SPECIFIC

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

R PULE •

i

22-22

22-23

CONDITION/MALFUNCTION

LOSS OF ASCENT
BATTERY(S)

A. LOSS OF ONE
ASCENT BATTERY

3. uCSS OF TwC
ASCENT BATTERIES

LOSS OF OESCENT
"ATTERIES

A. LOSS OF ONE OR
TWO DESCENT
BATTERIES

B. LOSS OF THREE
0* MORE DESCENT
BATTERIES

PHASE ' PULING • CUES/NOTES/COMMENTS

DOC<ED
UNOQCKEO

DESCENT
ORBIT

POWERED
DESCENT

wUNAR
STAY

ALL

DOCKED

°OwERED
DESCENT

ALL

DOCKED

UNDOCKED
DESCENT
ORBIT
POWERED
DESCENT

LUNAR

MISSION

APOLLO 11

REV

•

A» 1. CONTINUE MISSION

2. RETURN TO VICINITY
OF CSM ASAP.

NO GO PDI

3»(A) PDI TO LO GATE
- ABORT

DELAY STAGING ALAP

IB) LO GATE TO
TD - CONTINUE
MISSION

4, LIFTOFF AT NEXT
8EST OPPORTUNITY

B. i. DO NOT STAGE - DOCK
ASAP

2. DO NOT UNOQCK

3. ABORT

A. CONTINUE MISSION

8« 1. DO NOT JNOOC<

2. RETURN TC VICINITY
OF CS M ASAP

3.1A) PDI TO LO GATE -
RETurtN TO
VICINITY OF CSM
ASAP

IB) LO GATE TO TD -
CONTINUE MISSION

4. LIFT OFF AT NEXT
BEST OPPORTUNITY

DATE

4/14/69

SECTION

LM ELECTRICAL
POWER

REF MALF PROC EPS—-

2 STAGED DC BUS

4 STAGED DC BuS w/auS FAULT

6 STAGED DC BuS W/bAT FAULT

6 STAGED C AND « POwER

9 BATTERY

REF MALF PROC EDS —

1 UNSTAGED DC b'JS

3 LNSTAGED CC Bus w/BLb FAULT

5 LNSTAGED DC BUS */BAT FAw^T

7 UNSTAGED C AND w POWER

9 BATTERY

GROUP

SPECIFIC

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER

p •«ULE

1

22-24

22-25

CONDITION/MALFUNCT ION

LOSS OF ONE
INVERTER

A. LOSS OF ONE
INVERTER

3« LOSS OF dCTM

INVERTERS

woss OF AC BUSES

A. LOSS OF BUS A

B« LOSS OF BUS S

C. LCSS OF EOT* AC
BUSES

RULE NUMBERS 22-26 '
THROUGH 22-*9 *
ARE RESERVED. •

1 PHASE •

•ALL

•DESCENT
•ORBIT

DCC<ED/

UNDOCKEu

DESCENT
ORBIT

POWERED
DESCENT

-UNA*
STAY

DOCKED
UNDOCKED

DESCENT
ORBIT

POwcRED
DESCENT

LUNA*
STAY

ALL

DESCENT
URBIT

DOCKED

UNOQCKED

DESCENT
URBIT

POWERED
DESCENT •

LUNAR
STAY

MISSION

APOLLO 11

9EV

•A. l

RULING ' CUES/NOTES/COMMENTS

• CONTINUE MISSION

' 2« DO NCT PERFORM PDI

•B. 1

2

3

• CONTINUE MISSION

NO CO DOI

. DO NOT PERFORM PDI

•IA> PCI TO LO GATfc -
ASORT

(B) LO GATE TO TD -
CONTINUE MISSION

<•• CONTINUE MISSION

A. 1

I

3

«•

B. 1

2

C. 1

2

3

4

5

DATE

• CONTINUE MISSION
NC GO DOI

. DO NCT PERFORM PCI •

• (A» DQI T; LZ GATE - •
ABORT '

(B) LC GATE TO TD - •
C3NTI.\uE *i SSI ON •

• CCNTINwc. MISSION •

• CONTINUE MISSION •

• 00 NOT PERFORM BDI •

• CONTINUE MISSION •

• DO NUT PERFORM 001 •

• DO NOT PERFORM PDI •

•(A) PDI TO LO GATE - '
A50KT •

(B) LC GATE TO TD - •
CONTINUE MISSION »

• CONTINUE MISSION •

SECTION

LM ELECTRICAL
POWER

| REF HALF PROC EPS —

| 10 INVERTER

REF MALF PROC EPS —

10 INVERTER

..OSS OF AC BuS A RESwwTS IN uiSs
OF DPS GlMeAL CCNTRuw AND T^i RENSi
RAQAR

LOSS OF AC BUS B RESULT^ IN wCSi

LOSS OF &CTH AC BUSES RES-LTS IN
THt ABOVE PLUS LOSS OF =C-« FCA;
SPHERES.

GROUP

SPECIFIC

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 22 - LM ELECTRICAL POWER - CONCLUDED

ITEM

22-50

INSTRUMENTATION REQUIREMENTS

M£A

AC
AC
BAT
BAT
BAT
BAT
BAT
BAT
CDR
LMP

BAT
BAT
BAT
BAT
BAT
BAT

BAT
BAT
BAT
BAT
BAT
BAT

S CDESCRIPTION

BUS FREQ
BUS VOLTS
1
2
3
4
5
6

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS

BUS VOLTS
BUS VOLTS

1
2
3
4

5
6

;
2
3
4

5
6

BATTEP

BAT
BAT
BAT
BAT

BAT
BAT
BAT
BAT

1
2
3
4

5
6
5
6

CUR
CUR
CUR
CUR
CUR
CUR

*AL
MAL
MAL
MAL
MAL
*AL
tv MAL

LOW TAP
LOW TAP
LOW TAP
LOW TAP

B/J CDR
NORM CDR
NORM LMP
B/U LMP

PCM

GC0155F
GC0071V
GCO201V
GC0202V
GC0203V
GCO2O4V
GCQ2O5V
GC0206V
GCO3O1V
GC0302V

GC1201C
GC12O2C
GC1203C
GC12O4C
GC12O5C
GC1206C

GC9961U
GC9962U
GC9963U
GC9964U
GC9965U
GC9966U
GC4O47X

GC4362X
GĈ »36**X
GCO66X
GC4363X

GCO69X
GC4370X
GC4371X
GC^3 72X

ONBOARD

CAUTION
METER/CAUTIO
METER
METER
METER
METER
METER
METER
METER/WARNIN

^COMMON
^)LIGHT

1
VCOMMON
/METER

3JICOMMON
METER/WARNING*) LIGHT

METER
METER
METER
METER
METER
METER

C A U T I O N / C O M O

CAUTION/CCVB
CAuTION/COMP
CAUTION/COMP
CAUTION/COMP
CAUTICN/COMP

PLAG
FLAG
FLAG
FLAG

eLAG
FLAG
FLAG
FLAG

COMMON
' METER

1
CCMMCN
LIGHTS

CATEGORY

M
M
HD
MD
hD
HD
M
M
M
M

M PCM
M PCM
M PCM
M PCM
M PCM
M PCM

M ONBOARD
M ONBOARD
M ONBOARD
M ON3CARD
v ONBOARD
» ONBOARD
HD

HD
HD
HD
HC

HD
HD
HD
HD

MISSION RuLt
REFERENCE

I 2 2 - 2 t 5 . 2 4 . 2 5
i

J 2 2 - 2 # 1 O » 1 4

(20*21.22
,22-2.10.14

22-2.10.14
20.21.22.23

/22-2.10.14

(22-2.10.14.20.21 .23

i
122-2.10.20.21.22

22-2.10.20.21.22*23
;2-2.10*20.21.23

(22-2.10.17,20
121.22

MISSION REV DATE SECTION GROUP PAGE

APOLLO U 4/14/69 LM ELECTRICAL
POWER

INSTR REU
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c
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

ITEM

23-1

GENERAL

TO INITIATE THE FOLLOWING MISSION PHASES THE
FOLLOWING MINIMUM C A P A B I L I T I E S -

ENVIRONMENTAL CONTROL SYSTEM MUST PROVIDE TME

LM ACTIVE RENDEZVOUS/CONTINGENCY
RETURN IS ASSUMED

DOCKED WITH HATCH OPEN AND TUNNEL CLEAR

1. COMBINED VEHICLE PRESSURE INTEGRITY

2* ONE LM COOLANT LOOP

DOCKED WITH HATCH CLOSEC

It CABIN PRESSURE INTEGRITY

SUIT CIRCuI T INTEGRITY

ONE SUIT FAN

ONE DEMAND REGULATOR

ONE COOLANT LOOP

SUFFICIENT 02t H20» AND LlOH CONSUMABLES TO COMPLETE T H E PLANNED ACTIVITY
PERIOD PLUS A RESERVE OF 1 HOUR

UNDOCKED/SEPARATION

1* CABIN PRESSURE INTEGRITY

2. SUIT CIRCUIT INTEGRITY

3« ONE SUIT FAN

*. ONE DEMAND REGULATOR

3* ONE COOLANT LOOP

• 6. BOTH H20 SEPARATORS OR 1 OF 2 H 2 0 SEPARATORS PLUS T H E L C G LOOP

7, SUFFICIENT 02 • H20 ANO LlOH

(Aj TO COMPLETE TH£ PLANNED ACTIVITY PLUS A RESERVE OF 2 HOURS

<B> IN EACH ASCENT H20 TANK TO PROVIDE A 2-HOUR CONTINGENCY SETuRN CAPABILITY

.(C) IN BOTH ASCENT 02 TANKS TO PROVIDE A 2 - H C U R CONTINGENCY *ETU*N CAPABILITY

NOTE

TO CONTINUE LANDING MISSION*
SEE POWERED DESCENT CONSUMABLES
REQUIREMENTS*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM ENVIRONMENTAL
CONTROL

GENERAL
23-1



N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

R • ITEM

DESCENT ORBIT

CABIN PRESSURE INTEGRITY

SUIT LOOP INTEGRITY

ONE SUIT FAN

ONE DEMAND REGULATOR

9CTM COOLANT LOOP

6* PRIMARY H2O FEEDPATH CAPABILITY

?• 3OTH M2C SEPARATORS SR 1 OF 2 "<2O SEPARATORS PLUS Th£ L C G LOOP

8» SUFFICIENT 02 • H20» A.\'O LI O H

<A) TO COMPLETE THE PLANNED ACTIVITY PLUS A RESERVE OF 2 hOUPS.

(B) IN EACH ASCENT H20 TAN< TO ORSvIDE A 5-HQuR CONTINGENCY RETuRN CAPABlLlTv

tC) IN BOTH ASCENT 02 TANKS TO PROVIDE A 5-nGUR CONTINGENCY ^ETuRN CAPABiuItv

NOTE

TO CONTINUE MlSSlONt SEE
POwEREO DESCENT CONSUMABLE
REQUIREMENTS.

POWERED DESCENT

1. CABIN PRESSURE INTEGRITY

SUIT LOCP INTEGRITY

SOTH SUIT FANS

ONE DEMAND REGULATOR

BOTH COOLANT LOOPS

PRIMARY H20 FE5DPATM CAPABILITY

BOTM H20 SEPARATORS OR I OF 2 «20 SEPARATORS PLUS T-t LGC LOOP

SUFFICIENT 02, H 2 C . A.\D LI O H

NCMlNAi. L'JNAR LAN5 !.'-.«• A 4-HOjR LUNAR STAr, P L J S A LUNAR

2.

3.

4*

5»

6.

7,

S.

<A) CARTRIDGES TO CC'MOLEIE *
STAY RESERVE OF 2 -OuRS

<B) IN EACH ASCENT M20 TANIC TO ACCL:-*PL2SH LIFTOFF RENOEZVOWS. DOC< I \G /CREW TRANSFER
AND COMBINED IN BOTH TANfCS TO ACCOMPLISH A 2-HUUR LUNAK STAY (IN-PHASE LIFTOFF).
RENDEZVOUS DOCKING/ CRL* TRANSFER* PLUS AN ORBITAL RESERVE Or 2 nC'JRS

(O IN EITHER ASCENT 02 TANK. TO ACCOMPLISH LIFTOFF RENDEZVCuS/DOCMNG/CRE* TRANSFER
OPERATION IN AN OPEN SUIT LOOP MUDE AND IN UCTH ASCENT 02 TAN<S TC ACCOMPLISH A
2-HCUR LUNAR STAY UN-PHASE LIFTOFFU RENDEZVOUS/DOCKING/CRE* TRANSFER* PLUS AN
ORBITAL RESERVE OF 2 HOURS OPERATING IN A CLOSED SUIT LOOP "ODE

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

GENERAL
23-2



c
N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

ITEM*

G

LUNAR STAY

1* CABIN PRESSURE INTEGRITY

2. SUIT LOOP INTEGRITY

3. BOTH SUIT FANS

<>• BOTH COOLANT uCGPS

5. PRIMARY M2O FFEDPATH

6. BOTH H2O SEPARATORS OR 1 OF 2 h2O SEPARATORS PLUS ThE LCG LOOP

7. SUFFICIENT AVAILABLE 02 AND M2C

(A) IN THE DESCENT TANK TO ACCOMPLISH A NOMINAL 22-HCUR LUNAR STAY PLUS A LUNAR STAY
RESERVE OF 2 HOU*S

IB) IN EACH ASCENT H2C TAN* TO ACCOMPLISH LIFTQF*/ RENDEZVOuS/DOCKlNG/C«Ew TRANS-E*
AND IN BOTH TANKS TO ACCOMPLISH A 2-HCUR LUNAR STAY (IN-DMASE LIFTOFF)*
RENDEZvOuS/DGCKING.'CRE* TRANSFER PLUS AN ORBITAL RESERVE OF 2 HCURS

(CJ IN EITHER ASCENT 02 TANK TO ACCOMPLISH LIFTOFF/ RENDEZVOUS TRANSFER OPERATING IN
AN OPEN SUIT LOOP MODE AND IN B0Tr- ASCENT Q^ TAN<^ TC ACCOMPLI5« A 2 MCuRS LUNAN
STAY (IN-PHASE LIFTOFF), RENDEZVOUS/DOCK!Nft/CRE* TRANSFER PLUS AN ORBITAL RESERVE
OF 2 HOURS OPERATING IN A CLOSED SUIT LOOP MODE

8. SUFFICIENT LIOH FOR A 22-HCUR LUNAR STAY, LIFTOFF/ RENDEZVOUS/ 0OC<ING/CftE*
TRANSFER* PLUS A RESERVE OF H KDVRS

LM-ACTIVE RENDEZVOUS/DOCKING

1. ONE COOLANT LOOP

2* ONE H20 -EEDPATw

3. ONE H20 SEPARATOR OR TH£ LCG LOOP

*.• ONE ASCENT H20 TANK

5. SUFFICIENT H20 TO ACCOMPLISH RENDEZVCUS/DOCKING

V l
MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

GENERAL

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

ITEM

23-2

23-3

23-4

23-3

DEFINITIONS-

LOSS OF CABIN INTEGRITY

LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED
GREATER THAN OR EOUAL TO 4.6 PSIA WITH AN 02 FLOW RATE OF 0.6 L8S/HR. FOR
DOCKING ACTIVITIES* THIS WILL BE RELAXED TO A FLOW RATE OF 6 L B S / H R .

LOSS OF SUIT INTEGRITY

TOTAL PGA/SUIT LOOP LEAKAGE GREATER THAN OR EUUAL TO 0.3 PSI/MlN (0.6
L8S/HR) DURING SUIT LOOP PRESSURE CHECK OR A VISIBLE TEAR IN THE PGA.

LOSS OF COOLANT LOOP

A. SUSTAINED GLYCOL TEMPERATURE GREATER THAN OR EQUAL TO 50 DEGREE F AND RISING
EXCEPT DURING COOLANT LOOP STARTUP ANO DRYOUT (SUBLIMATQR LOST)

B. GLYCOL PUMP DELTA P LESS THAN OR EuuAL TO 6 PSID (CIRCULATION LOST) OS KNOwr, LOSS
OF H2O FEED CAPABILITY TO THE SUBLIMATORISU

GLYCOL COOLANT LEAK

OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYCOL L O «
INDICATION CONFIRMED BY STATIC PRESSURE DROP.

LOSS OF DESCENT 02 TANK

INABILITY TO TRANSFER 02 FROM DESCENT TANK OR MSFN CONFIRMATION OF

INADEQUATE DESCENT TANK PRESSURE WITH 02 MANIFOLD PRESSURE-

LOSS OF ASCENT 02 TANK

A. MSFN CONFIRMATION OF LOSS OF ASCENT TANK PRESSURE W I T H 02 MANIFOLD PRfcSSjRc— 0*

B. IF UNSTAGED AND DESCENT TANK GREATER T H A N 35 PERCENTt CREw CONFJRv L 0 S S 5'
BALANCING ONE TANK AGAINST THE O T H E R — OR

C. IF STAGED OR IF DESCENT 02 LESS T N A N 35 PERCENT »-OSS CF ONBOARD AND »$F\ R£AOC*T.

LOSS OF DESCENT H20 TANK

INABILITY TO SUPPLY H 2 C TO W/B RESULTING IN RISING G W Y C C L AND SUIT LOOP
TEMPERATURE (CREW AND MSFN) AND DROP IN H2C DELTA P (MSFN ONLY).

LOSS OF ASCENT H20 TANK

A. LOSS OF MEASUREMENT AND REMAINING TANK FEEDING AT TwICE NORMAL RATE

B» ONE TANK FEEDING TwICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OT«£R TANK.

IF A SUBLIMATOR IS LOST DUE To BREAKTHROUGHi NO RESTART ATTEMPT WILL BE MADE.

OXYGEN PURGE SYSTEM ANO PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE £VT AND WILL NOT BE
CONSIDERED FOR NOMINAL REDLINE USAGE.

OXYGEN CONTAINED IN THE LM CABIN MILL BE CONSIDERED UNAVAILABLE FOR A USE IN CALCULATING
CONSUMABLE GO/NO-GQ«S OR R E D L I N E S . THE CABIN CAN BE CONSIDERED. * H E N DISCUSSING FUNCTIONAL
PRESSURE VESSEL REQUIREMENTS* AS A THIRD ORDER BACKUP TO TH£ ASCENT C2 TANKS.

RULE NUMBERS 2 3-e THROUGH
23-9 ARE RESERVED*

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM ENVIRONMENTAL
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GENERAL
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

ITEM1

23-10

23-11

23-12

23-13

1 SYSTEMS MANAGEMENT •

PRIMARY GLYCOL LOOP CIKCULATION WILL BE DISCONTINUED DURING STARTUP OF THE SECONDARY LOOP BUT
MAY BE REINITIATED FOLLOWING SEC LOOP STABILIZATION IF DEEMED NfcCESSARY,

IF EITHER ASCENT 02 TANK IS LESS THAN OR EQUAL TO 95 PERCENT* IT WILL BE REPLENISHED FROM THE
DESCENT 02 WHEN THE DESCENT TANK QUANTITY IS GREATER THAN OR EQUAL TO 35 PERCENT ANO AS CLOSE TO
STAGING AS POSSIBLE*

THE PLSS FILL VALVE WILL BE CLOSED* EXCEPT FOR REPRESSURIZING THE PLSS ANO FOR M5FN REQUESTED
READOUTS OF 02 MANIFOLD PRESSURE.

CREW WILL GO TO EGRESS MODE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
REQUIRED TIME. ADDITIONALLY, A MISSION PHASE WILL NOT BE INITIATED IF THIS CONDITION CAN 5£
ANTICIPATED.

RULE NUMBERS 23-14 THROUGH
23-19 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 LM ENVIRONMENTAL
CONTROL

MANAGEMENT
23-5
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL
J

•RULE

23-20

CONDITION/MALFUNCTION' PHASE '

LOSS OF CABIN
PRESSURE INTEGRITY

DOCKED

UNDOCKED

OESCENT
ORBIT

POWERED
OESCENT

LUNAR
STAY

RN02

RULING CUES/NOTES/COMMENTS

SPECIFIC MISSION RULES

CONTINUE MISSION

1* PERFORM SYSTEMS
EVALUATION
WITHIN CONSUMABLES
LIFETIME CONSTRAINTS
WITH ONE CREWMAN
ON BOTH THE CSM ANO LM
UMBILICALS

2* NO-GO FOR UNDOCKING

DOCK ASAP
DO NOT STAGE WHILE
UNOCC<ED

NO-GC FOR DO I

DOCK. ASAP

DO NOT STAGE WHILE
UNDOCKEO

1. PDI TO PDI <-5 - ABORT

DOCK ASAP

00 NOT STAGE WHILE
UNDOCKED

2* POI *5 TO LC GATE -
ABORT

DOCK ASAP

3. LO GATE ^C TO -
CONTINUE '• I SSI ON

LIFTOFF AT NEXT BEST
OPPORTUNITY

CONTINUE MISSION
DOCK ASAP

• REF MALF PROC ECS-

1 CABIN

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

SPECIFIC

PAGE
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c Rf.V I T E M

RULE 'CONDITION/MALFUNCTION1 PHASE *

23-21

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES •

SECTION 23 - LM ENVIRONMENTAL CONTROL

RULING CUES/NOTES/COMMENTS

LOSS OF SUIT LOOP
INTEGRITY

DOCKED CONTINUE MISSION

1* PERFORM SYSTEMS
EVALUATION WITHIN
CONSUMABLES LIFETIME
CONSTRAINTS WITH ONE
CREWMAN ON BOTH THE
CSM AND LM UMBILICALS

2« NO-GC FOR UNDOCiCING

UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAf

RNDZ

DOCK ASAP

DO NOT STAGE WHILE
UNOOCKED

NO-GO FOR DOI

DOCK ASAP

DO NOT STAGE WHILE
UNOOCKED

!• POI TO PDI +5 -
ABORT

DOCK ASAP

DO NOT STAGE WHILE
UNOOCKED

2. PDI •* TO TO - ABORT

DOCK ASAP

LIFTOFF AT NEXT BEST
OPPORTUNIGY

CONTINUE MISSION
DOCK ASAP

• REF MALF ECS-

3A SUIT FAN

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

SPECIFIC

PAGE
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R L V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL J
RULE CONDITION/MALFUNCTION1 PHASE •

23-22

RULING

SUIT FAN(S) FAILURE

A* ONE SUIT FAN

B. TWO SUIT FANS

DOCKED
UNDQCKED
DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

RNDZ

DOCKED

UNCOCKED

A.I, CONTINUE MISSION

2. RETURN TO VICINITY
OF C5M
DELAY STAGING ALAP

3.(A) PDI TO POI +5
ABORT DELAY
STAGING ALAP

(B) PDI *5 TO TD
CONTINUE MISSION

*• LIFT OFF AT NEXT
BEST OPPORTUNITY

5. CONTINUE MISSION
DOCK ASAP

B.I, CONTINUE MISSION ON
CSM TRANSFER
UMBILICAL

NO-GO FOR UNOOCKING

2. DOCK ASAP

NO-GO FOR DO I

DO NOT STAGE WHILE
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

RND2

3. DOCK ASAP

DO NOT STAGE WHILE
UNDOCKED

<».(A) PDI TO PDI -5
ABORT

DOCK ASAP

DO NOT STAGE

IB) PDI *5 TO TD
ABORT

DOCK ASAP

5. LIFTOFF AT NEXT BEST
OPPORTUNITY

6* OOCK ASAP

CUES/NOTES/COMMENTS

• REF MALF PROC EC5-

7A ECS

CSM
B.I.(A) OTHER CREWMAN *ETuRN TO
4

(8) REMOVE HELMET AND GLOVSS

• REFMALF PROC E C S —

3 SUIT FAN

MISSION

APOLLO XX

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

SPECIFIC

PAGE
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R t V I T E M

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

•RULE

23-23

CONDITION/MALFUNCTION1 PHASE •

LOSS OF H2O
SEPARATOR(S)
AND/OR LCG LOOP

A. ONE M2O
SEPARATOR
(LCG LOOP
OPERABLE)

B. TWO H2O
SEPARATORS
(LCG LOOP
OPERABLE) OR ONE
H2O SEPARATOR
AND LCG LOOP

C. TWO H2O
SEPARATORS

ANO LCG LOOP

DOCKED

UNDOCKED
DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

RNDZ

DOCKED

UNDOCKED
DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY
RNDZ

RULING 1 CuES/NOTES/COMMENTS

REF HALF PROC ECS-

7B ECS

A* CONTINUE MISSION

B.I. CONTINUE MISSION

2. DOCK ASAP

DO NOT STAGE WHILE
UNDOCKED

3.(A) PDI TO PDI *5
ABORT

DELAY STAGING
ALAP

<B) PDI +i TO TD
CONTINUE MISSION

4. LIFTOFF NEXT BEST
OPPORTUNITY

5. CONTINUE MISSION AND
DOCK ASAP

C.I. CONTINUE MISSION

2. DOCK ASAP

DO NOT STAGE WHILE
UNCOCKED

3.(A) PDI TO PDI +5
ABORT

DELAY STAGING
ALAP

(B) POI *3 TO TD
CONTINUE MISSION

*• LIFTOFF NEXT BEST
OPPORTUNITY

5. INITIATE CSM RESCuE

MISSION REV DATE SECTION GROUP PAGE

APOLLO IX 4/16/69 LM ENVIRONMENTAL
CONTROL
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N A S A - /V ia , ; i n e v '• p a c e c r e ! t C e n t e r

^ i i S S K ' N K:. L C i

SECTI ON 23 - L" ENVIRONMENTAL CONTROL

R 'RULE »

:

23-2<*

CONDITION/MALFUNCTION1

f :
DEMAND REGULATORS} '
FAIL OPEN oh CLOSED •

A. ONE REGULATOR •

B. TWO REGULATORS '

:

•

PMAS"

A L L

DE.SCc>,7
ORBIT

DESCENT

ST.-

»ND«.

< U L i N o

•A. CON.NL, ,:.;,,

2. DOCK ii;r

• 3. co,\-:Nw-i •-';«:

- » C «'"' " • w •• S 1; I

A L A ^

C N

: '

ON

1 CuES/NOTES/COVMENTS

1 . RE- MALF PROC ECS

' 2 CABIN PRESS INS Ml

6 02 CTY

1

•

23-25 " ..CSS 0^ C C C - A N T
• L00 r ' S ?
t A, =>RI^ASty C5
: SECONDARY' w X -

TE ECS

i B. S O T M LOOPS >ANY '
i COMB 1 NATION OP
; LOSS OF CIRCULATION.'
j SUBLIMATION
I
| H2O FEED FOR
! BOTH LCO^S J

•PCWERE:

••. k . i r " C r = NEXT BEST

'=- i* INGRESS CSV

' , , , - j J FOR JiN

A .5 A s

i i

FF ASAP

! ! »

1

i
MISSION

APOLi.0 11

IREV

s
i

JOATE

j
69

SECTION

L* ENVIRONMENTAL
C O M R C L

GROUP

SPECIF.C

PAGE

23-lC '

!

1

i

J

J
J
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Rl .V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL

RULE 'CONDITION/MALFUNCTION1 PHASE

23-26

23-27

23-28

23-29

LOSS OF PRIMARY M2O
FEEDPATM

FIRE OR SMOKE IN
CABIN OR SUIT

CONTAMINATION
CABIN

SLYCOL COOLANT LEA*

A, CABIN

a* SUIT

RULE NUMBERS 23-40
TMROUGM 23-49 ARE
RESERVCD.

PHASE

DOC ICED
UNDOC<ED

DESCENT
ORBIT

POWERED

DESCENT

LUNAR
STAY

RNDZ

ALL

ALL

ALL

ALL

ALL

RULING •

CONTINUE MISSION

NO-GO FOR UNDOCKING

RETURN TO VICINITY OF
CSM

1* PDI TO LO GATE - ABORT

2. LO GATE TO TO -
CONTINUE MISSION

LIFTOFF NEXT BEST
OPPORTUNITY

CONTINUE MISSION

TROuBLESHOOT/COMBAT FIRE

ASSESS DAMAGE AND
TRANSFER TO CSM IF
NECESSARY
CREW MAY ELECT TO
DECOMPRESS

TRANSFER TO CSM

A. PURGE SUIT WITH
DIRECT 02

S. DISCONNECT FROM
SUIT LOOP

CUES/NOTES/COMMENTS

REF MALF PROC ECS-

8 GLYCOL

fe£F AOM PROC 5*3.2

IF UNABLE TO "CLEAR CONTAMINATION*
MISSION MAY BE TERMINATED EARLY.

REF HALF PROC ECS-

8 GLYCOL

MISSION

APOLLO IX

REV DATE

4/16/69

SECTION

LM ENVIRONMENTAL
CONTROL

GROUP

SPECIFIC

PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL - CONCLUDED

23-60

CABIN PRESS
RfPR ELEC 0°E\
CCJ DART PRESS

H 2 0 SEP RATE
DES 02 PRESS
ASC 1 02 PRESS
AS,: 2 02 PRESS
02 * A N l r C L £ PRESS

DELTA P
SW/C
PRESSSEVGLY OUM

S E - . GLY LV

Asc :

D*I -20 REG DELTA e
St. I* 01 v EGRESS
Sol* TE*°

INSTRUMENTATION REQUIREMENTS

PCM

GF1301P

GF3572X
GF1521P

GF9999U
GF3584P
GF3582P
oF3583P
GF3589P

GF2936X
GF2921P
GF9997J
GF9966U
GF9998U

GF45830

G^:221X
GF1231T
GF1651T

ONBOARD

METER

WARNING
METER

WARNING
METER. CAUTION

COMP

CAuTIQNt COMP
M£TER» CAUTION
METER» CAUTION \
METER* CAUTION I

COMP

*ETER
CAuTlON

CAUTION

METER»

CATEGORY

MANDATORY

MANDATORY
MANDATORY

HIGHLY DESIRABLE
HIGHLY DESIRABLE.

MIGHLY DESIRABLE

1 -F 2
MANDATORY
MANDATORY

MANJATORv

MANDATORY
MANDATORY =Cy

MANJATORr

u*ICN
^T ION OF 2

CM UN£ TANIC ANU V £ T E R 0"H£-r

PC.V AND CAUTION - J i TAN<i

METER
*ET£R IGHLY

MISSION

APOLLO 11

REV DATE

4/16/69
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

ITEM

24-1

1 GENERAL '

TO INITIATE THE FOLLOWING PHASESt THE LM GUIDANCE SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES—

A. DOCK£D/UNDOC<ED» DESCENT ORBIT

1. OPERATIONAL PGNS* WHICH REQUIRES LGC* ISS* AND DSKY.

2. REDUNDANT 3-AXlS AUTO ATTITUDE CONTROL ANO HOLD CAPABlLlTYt WHICH REQUIRES
BCTH PGNS AND AGS 3-AXIS ATTITUDE HOLD AND CONTROL CAPABILITY.

3. REDUNDANT 3-AXlS CONTROL.

4. ONE HAND CONTROLLER (ACA).

5. 3-AXIS TRANSLATION CAPABlLlTYt WHICH R E Q U I R E S —

(A) ONE TTCA

IB) PGNS 0* AGS 3-AXIS TRANSLATION CAPABILITY

6. ONE THRUST TRANSLATION CONTROLLER ASSEMBLY (TTCA)

7. ONE FDAI INCLUDING™

(A) ATTlTuOE REFERENCE

(B) RATE NEEDLES

(C) ERROR NEEDLES

8. AN OPERATIONAL AOT

NO AOT FAILURE THAT WOULD PREVENT ITS USE IN REALIGNING THE LM PLATFORM.

NOTE

AFTER SUCCESSFUL PLATFORM FINE
ALIGNMENT T«E AOT IS NOT REQUIRED*

OPERATIONAL RENDEZVOUS RADAR (RR) ANO RR TRANSPONDER

(A) PRIOR TO UNDOCKING IDENTIFIED BY ABILITY TO ACTIVATE*
WITHIN LIMITS.

AND ANTENNA TEMPERATURE

LGC INTERFACE* AND

U.

12«

13.

14.

(S) AFTER UNDOCICING REQUIRES ABILITY TO LOCK ON THE TRANSPONDER*
ANTENNA TEMPERATURE WITHIN LIMITS*

OPERATIONAL LANDING RADAR (LR)

DURING THIS PHASE MAY BE CONFIRMED ONLY BY THE ABILITY TO ACTIVATE ANO THE
ANTENNA TEMPERATURE WITHIN LIMITS.

REDUNDANT ASC ENGINE ON/OFF CAPABILITY

BOTH AUTO AND MANUAL ASC ENGINE ON/OFF CAPABILITY,

OPEATIONAL PITCH AND ROLL GO A • WHICH R E Q U I R E S —

(A) NO G9A FAILURE

(8) NO CES DC POWER FAILURE

(C) AC BUS A POWER

OPERATIONAL MANUAL THROTTLE CAPABILITY* WHICH REQUIRES ONE TTCA AND NO
CES/DESCENT ENGINE FAILURES WHICH WOULD INHIBIT T H R O T T L E CONTROL.

OPERATIONAL AUTO THROTTLE CAPABILITY, WHICH REQUIRES NO CES/DESCENT ENGINE
FAILURES WHICH WOULD INHIBIT THROTTLE CONTROL.

MISSION REV DATE SECTION GROUP PAGE

APOLLO II 4/16/69 LM GUIDANCE
AND CONTROL

GENERAL
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 2» - LM GUIDANCE AND CONTROL

ITEM'

POWERED DESCENT

REQUIREMENTS TO INITATE POI ARE IDENTICAL TO DESCENT ORBIT EXCEPT DELETE AOT
AND RR WHICH ARE NOT REQUIRED*

2. PDI TO LOW GATE

(A) OPERATIONAL PGNS

iS) PGNS 3-AXIS AUTO ATTITUDE CONTROL AND MOLD CAPABILITY

(CJ 3-AXIS CONTROL

(DJ ONE ACA

(EJ ONE TTCA

(F) ONE FDA I

(G) OPERATIONAL LANDING RADAR

(1) NOT REQUIRED AFTER ADEQUATE ALTITUDE UPDATING OF LM STATE VECTORS.

(2) OPERATIONAL LR R E Q U I R E S —

VALID ALTITUDE LOCK ON

VALID ALTITUDE REAOOUT

ANTENNA TEMPERATURE WITHIN LIMITS

(M) OPERATIONAL PITCH AND ROLL GOA

(I) OPERATIONAL AUTO AND MANUAL THROTTLE

3* LOW GATE TO TOUCHDOWN (TD>

(A) ONE ACA

IB) ONE TTCA

JO CPERATIQNAL MANUAL THROTTLE

LUNAR STAY

1. THE ASCtNT "ANEuVER TO LIFTOFF THE LUNAR SURFACE AT THE NEXT BEST
OPPORTUNITY WILL BE PERFORMED IF ANY OF THE FOLLOWING G6C SYSTEM CAPA6ILITES
ARE LOST —

(A) OPERATIONAL AG5

<B) REDUNDANT 3-AXlS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY

(C) REDUNDANT 3- AXIS CONTROL

CD) REDUNDANT ASC ENGINE ON/OFF CAPABILITY

MISSION REV DATE SECTION GROUP PAGE

APOLLO XI 4/16/69 LM GUIDANCE
AND CONTROL

GENERAL
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

I T E M

RENDEZVOUS

1* CSI AND CDH

IN ORDER FOP THE LM TO BE ACTIVE VEHICLE IN PERFORMING THE INITIAL
RENDEZVOUS MANEUVERS* THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES-—

(A) OPERATIONAL PQNS OR AGS

IB) 3-AXIS AuTO ATTITUDE CONTROL AND HOLD CAPABILITY

(C) 3-AXIS CONTROL

(D) 1-AXIS TRANSLATION CAPABILITY

(E) AN OPERATIONAL RR AND RR TRANSPONDER

2. TPI AND TPF

IN ORDER FOR THE LM TO BE THE ACTIVE VEHICLE FQK THE TERMINAL RENDEZVOUS
• MANEUVERSt THE G&C SYSTEMS MUST PROVIDE THE FOLLOWING MINIMUM
CAPABILITIES—

(A) OPERATIONAL PGNS OR AGS

(9) 3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY

(C) 3-AXIS CONTROL

ID) 3-AXIS TRANSLATION CAPABILITY

(E) AN OPERATIONAL RR AND RR TRANSPONDER

' (F) ONE TTCA

3. OOCKING

IN ORDER FOR THE L M TO BE THE ACTIVE VEHICLE FOR DOCKING THE G&C SYSTEMS
MUST PROVIDE TM£ FOLLOWING MINIMUM C A P A B I L I T I E S —

(A) 3-AXIS CONTROL

<S> ONE ACA

(C) 3-AXIS TRANSLATION CAPABILITY

(D> ONE TTCA

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM GUIDANCE
AND CONTROL

GENERAL



" I V I T!"M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - LM GUIOANCE AND CONTROL

ITEM

DECINITIONS

3-AXIS AUTO ATTITUDE CONTROL AND HOLD CAPABILITY

3-AXIS AUTO ATTITUDE CONTROL AND MOLD CAPABILITY IS DEFINED AS TwE LM»S
ABILITY TO AUTOMATICALLY HOLD AND CONTROL ATTITUDE. IN ORDER TO HAVE T M I S
CAPABILITY THE LM REMUIRES EITHcK AN OPERATIONAL PGNS OR AN OPERATIONAL AGS*

3-AXIS CONTROL

3-AXIS CONTROL IS DEFINE AS THE ABILITY TO CHANGE THE EXISTING VEHICLE
ATTITUOE. TO HAVE THIS CAPABILITY THE LM R£uuIfc£S AN OPERATIONAL MANUAL CK
AUTOMATIC CONTROL SYSTEM.

OPERATIONAL PGNS

AN OPERATIONAL PGNS IS DEFINED AS NO LGC FAILURE. NO ISS FAILURE.
DSKY FAILURES.

AND NO

A. ANY FAILURE OF THE LGC HARDWARE AND/CR THE ASSOCIATED INPUT/OUTPUT INTERFACES w*IC-
CANNOT SI REMEDIED SY CREW PROCEDURES IS CONSIDERED AN LGC FAlLURfc.

B. ANY FAILURE WITHIN THE IMu* CDU» PTAi OR THE PSA WHICH WOULD CAUSE A PERMANENT LOSi
OF THE INERTIAL ATTITUDE AND VELOCITY MEASUREMENT. IS CONSIDERtD AN ISS

ANY FAILURE OF THE DSKY HARDWARE AND/OR TH£ ASSOCIATED INPJT/CUTPLT
WHICH CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED A 0$<r

INTERFACES

OPERATIONAL AGS

AN OPERATIONAL AGS IS DEFINED AS NO AEA FAILURE. NO ASA FAILURE* NO OEDA
FAILURE. AND NO CES FAILURE PREVENTING ATTITUOE CONTROL.

A. ANY FAILURE OF THE AEA HARDWARE A.N/CR THE ASSOCIATED INPUT/OUTPUT INTERFACES w*-IC-
CANNOT BE REMEDIED BY CREW PROCEDURES IS CONSIDERED AN AEA FAILURE.

B* ANY FAILURE OF THE ASA HARDWARE ANC/CR THE ASSOCIATED INPuT/OuTPuT INTERFACES w*-ICr
CAUSE LOSS OF THfe VEHICLE ATTITUOE AND VELOCITY "EASUREMtNTS IS CONSlOEkfetf A * AS-
FAILURE*

C. ANY FAILURE OF THE DEDA HARDWARE AND/OR TriE ASSOCIATED -I N?UT /OUTPUT i-NTE^FACEs
WHICH CANNOT BE REMEDIED BY cREw PROCEDURES IS CUNSIOEPED A uJEDA FAlLuRr.

D. ANY FAILURE OF THE CES HARDWARE THAT PRtVENTS ATTITUDE CQNTSCL WHILE
CONSIDERED A CES FAILURE.

I<\ AGS

3-AXIS TRANSLATION

3-AXIS TRANSLATION IS DEFINED AS THE ABILITY TO CHANGE THE VEHlCuE VELOCITY,
PLUS OP MINUS. ALONG EACH BODY AXIS. TO HAVE THIS CAPABILITY THE L.M REQUIRES
ONE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITRY.

MISSION

APOLLO 11

REV OATE

4/16/69

SECTION
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

ITEM

24-3

24-4

24-5

IMU

A .

B.

MANAGEMENT

THE IRIG BIAS WILL BE UPDATED WHENEVER THE GYRO ORIFT IS GREATER THAN OR EQUAL TO •
OEG/HR (b MERU)*

T H E PGNS WILL BE CONSIDERED NO-GC WITH A GYRO DRIFT GREATER THAN OR EUUAL TO +/-1.5
(100 MERU»• THE MAXIMUM ALLOWABLE VALUE WITHIN THE LGC IS +/-1.93 DEG/HR (128 M£Ru).

C. THE PIPA BIAS WILL BE UPDATED WHENEVER THE DELTA BIAS (LGC VALUE OF BIAS - MEASuftt ilASJ IS
GREATER T H A N CR EQUAL TO •/-•200 C*/S£C2 C.C066 FT/s£C2)*

D*

LGC

THE PGNS WILL BE CONSIDERED NO-GC IF THE PIPA BIAS EXCEEDS +/-3*125 CM/SEC2*
ALLOWABLE VALUE WITHIN THE LGC*

THc MAX I

A MASS UPDATE IS REQUIRED IF A MASS DELTA OF 4-/-1Q PERCENT (DIFF&KENCE B£T»££N
CALCULATION ANO LGC VALUE) EXISTS WHEN IN THE DPS CONFIGURATION* OR «-/-b Pf.RCENT IN
CONFIGURATION*

AP5

ALL DESCENT ENGINE STARTS MUST NOMINALLY BE PRECEDED BY A
USING TWO SYSTEM a JETS IN CASE OF A CONTINGENCY*

PROPELLANT SETTLING

ULLAGE FOR ALL APS BURNS MAY BE 4 JET OR 2 JET SYSTEM A OR B»

ALL */-(U-V) JETS WILL BE INHIBITED VIA V65 DURING DOCKLD DPS BURNS*

DURING DOCKED MANEUVERS* ALL DPS GIVBAL TRIMMING MUST BE DONE AT GREATER T*AN 3I PERCENT
THROTTLE IN THE AUTO THROTTLE MODE* THE RECOMMENDED SETTING IS 40 PERCENT THROTTLE*

RENDEZVOUS RADAR

A

8.

TH£ RO MUST NOT BE OOESATED UNTIL THE ANTENNA TEMPERATURE (HPM) IS GREATER THAN On EQ'jAu TC
15 DEG* F AND THE GYRO PACKAGE IS ESTIMATED TO BE GREATER THAN OR EQUAL TO 15 D£G ?*

THE RR SHOULD NOT BE OPERATED AT AN ANTENNA TEMPERATURE GREATER THAN OR EQUAL TO 145 DEG c

AND/OR A GYRO PACKAGE TEMP (ESTIMATED) OF GREATER THAN OR 6.UUAL TO 203 OLG F.

IF IT IS ESTIMATED THAT THE RR GYRO PACKAGE WILL EXCEED 200 DEG F {W APPROx. 125 PEG g>
PRIOR TO COMPLETION OF T H E BRAKING PHASE* T H E RR S H O U L O BE TURNED OFF UNTIL R E - W I ^ E C FO«
TPI AND BRAKING*

IF THE E5TIMAT GYRO PACKAGE TEMP S H O U L O EXCEED 200 DEG F ( H P M APPROX* 125 PEG F) ANYTIME
DURING THE RENDEZVOUS PHASE* THE AC POWER TO THE RR SHOULD NOT BE TURNED -FF*

DEG ht T H £ RR irCuL-IF THE RR ANTENNA TEMP (HPM) EXCEEDS THE NOMINAL TEMP PROFILE BY
BE TURNED OFF IF IT IS NOT NEEDED.

IF THE RR HEATERS ARE TURNED OFF (BOTH THE P G N S — RNDZ RDR AND OPR OPEN) FDR
DATA MUST NOT BE USED UNTIL H MJN AFTER RE-ENERGIZING*

<I-\*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM GUIDANCE
ANO CONTROL

MANAGEMENT
24-5



"IV I Tf M

Ru
24

ITEM

LANDING RADAR

A. THE LR SHOULD NOT BE OPERATED AT AN ANTENNA TEMP LESS THAN +50 PEG F.

B. THE LR TEMP SHOULD NOT BE GREATER THAN 100 PEG F AT PDI.

AGS

A. THE AGS IS DECLARED NO-GO WITH AN ASA TEMPERATURE OF LESS THAN • 90 DEG F OR GREATEK THAN *
150 DEG F.

B. TME AGS IS DECLARED NO-GO DURING A GYRO AND ACCELEROMETER CALIBRATION IF THE GYRO DRIFT
CHANGE IS GREATER THAN 2.50 DEG/HR AND IF THE ACCELEROMETER BIAS CHANGE IS GREATER T*A,\
0.049 FT/SEC2 FROM THE VALUE AT THE START OF TH£ CALIBRATION.

C. THE AGS MUST BE UPDATED WITHIN 7 MINUTES OF A BURN.

0. THE AGS CAN BE USED TO PERFORM DOCKED ATTITUDE HOLD CONTROL.

E. THE AGS USING ONLY TTCA CONTROL CAN BE USED TO PERFORM A DOCKED DPS BURN.

E NUMEERS 24-0 THROUGH
19 ARE

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

RESERVED.

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM GUIDANCE
AND CONTROL

GROUP

MANAGEMENT

PAGE

24-6

J



N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - LM GUIDANCE ANO CONTROL

R RULE

24-20

2^-21

CONDITION/MALFUNCTION1 PHASE

i

i

LOSS OF OPERATIONAL
PGNS

LOSS OF FDAI

A. ONE

B. BOTH

•

D.0OCED/
UNDOCKPBUliMwWK Cv

DESCENT
ORB IT

POWERED
OESCENT

LUNAR
STAY

RNDZ

ALL

DOCKED/
UNDdCKED

DESCENT
ORBIT

•

POWERED
DESCENT

LUNAR
STAY/RN02

MISSION

APOLLO 11

REV

RULING •

• SPECIFIC »

i

1* RETURN TO CSM ASAP

2* NO-GC FOR DOI

1* RETURN TO CSM ASAP

2* NO-GO FOR PDI

1. PRIOR TO LOW GATE

(A) NO-GC FOR LANDING

(B) ABORT

2* AFTER LOW GATE

(A) LAND MANUALLY
i

(B) NO-GO FOR
EXTENDED LUNAR
STAY

ASCENT AT NEXT BEST
OPPORTUNITY

1. SWITCH TO AGS

2. CONTINUE MISSION

A* CONTINUE MISSION

B«1«(A) RETURN TO CSM
1 ASAP

(B> NO-GC FOR 001

2.(A) RETURN TO CSM
ASAP '

<S> NO-GO FOR POI

3«(A) PRIOR TO
LOW G A T E —

• (1) NO-GC FOR
' LANDING

(2} ABORT

(B> AFTER LOW G A T E —

CONTINUE MISSION

4« CONTINUE MISSION
»
i
i

DATE

4/16/69

SECTION

LM GUIDANCE
AND CONTROL

CUES/NOTES/COMMENTS

• REF MALF PROC P G N S ™

1 ISS WARN

263 LGC WARN

9 TEMP CAUTION

15 ABNORMAL DSKY RESPONSE

16 MISSING NUMERICS ON DSfcV

17 ABNORMAL OSKY PUSH8UTT0N
RESPONSE

• REF MALF PROC DISPLAY —

1 FDAI ATT ERROR ABNORMAL

2 FDAI TOTAL ATT ABNORMAL

i FDAI RATS DISPLAY ABNORMAL

•

•

GROUP

SPECIFIC -
PGNS/CES/AGS

PAGE

24-7



RI:V I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - LM GUIDANCE ANO CONTROL

•RULE

24-22

24-23

24-25

24-26

CONOITION/MALFUNCTION' PHASE •

LOSS OF AOT

LOSS OF RENDEZVOUS
RADAR AND/OR
TRANSPONDER

LOSS OF LANDING
RADAR

LOSS OF VHF RANGING

LOSS OF TRACKING
LIGHT

DOCKED/
UNDQCKED

DOCKED/
UNDOCKED

DESCENT
ORBIT/
LUNAR
STAY

RNDZ

DOCKED/
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

RULING CUES/NOTES/COMMENTS

PRIOR TO FINE ALIGNMENT

1« RETURN TO CSM ASAP

2. NO-GO FOR DOI

AFTER FINE ALIGNMENT

CONTINUE MISSION

i« RETURN TO CSM ASAP

2* NO-GC FOR DOI

1. CONTINUE MISSION

2* NO-GC FOR LM ACTIVE
RNDZ

CSM ACTIVE FOR RNDZ PHASE

1« RETURN TO CSM ASAP

2« NO-GC FOR DOI

1. RETURN TO CSM ASAP

2* NO-GC FOR PDI
1. PRIOR TO AOEUUATE
ALTITUDE UPDATING OF
LM STATE V E C T O R S —

(A) NO-GO FOR LANDING

(B) ABORT

2« AFTER ADEQUATE
ALTITUDE UPDATING OF
LM STATE VECTORS—-

CONTINUE MISSION

TBD

TBD

• REF MALF PROC P G N S —

5 HEATER CAUTION

6fr7 RNDZ RADAR CAUTION

9 NO TRACK

• REF MALF PROC P G N S —

6 LOG RADAR CAUTION

10 TRACKER CAUTION

1* GUIDO TO DECIDE WHEN ADEQUATE
UPDATING OF LM STATE VECTORS MAS
BE£N ACCOMPLISHED*

MISSION RfV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM GUIDANCE
AND CONTROL

SPECIFIC -
PGNS/CES/AGS 24-8



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R RULE '

24-27

24-28

CONDITION/MALFUNCTION

LOSS OF REDUNDANT
AUTOMATIC 3-AXIS
ATTITUDE CONTROL AND
HOLD CAPABILITY—

A. LOSS OF AGS

B. LOSS OF PGNS

CAPABILITY

•

LOSS OF 3-AXIS
CONTROL
A* REDUNOANT

B. ANY AXIS

PHASE

ALL

DOCKED/

UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

DOCKED/
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT
LUNAR
STAY

RNDZ

POWERED
DESCENT

RNDZ

MISSION

APOLLO 11

REV OAT!

RULING • CUES/NOTES/COMMENTS

CONTINUE MISSION

B.I.

2i

' 3«

1 4«

1 2<

3,

4<

5,

8.1.

2«

;

4/16/69

(A) RETURN TO CSM

<B) NO-GC FOR DOI

(2) STOP BURN» IF
BURNING

(B) NO-GO FOR PDI

<C) RETURN TO CSM
ASAP

(A) PRIOR TO LOW GATE
ABORT

(B) AFTER LOW GATE

(1) LAND MANUALLY

(2) NO-GC FOR
EXTENDED
LUNAR STAY

ASCENT AT THE NEXT
BEST OPPORTUNITY

(A) RETURN TO CSM
ASAP

IB) NO-GO FOR DOI

(A) RETURN TO CSM
ASAP

(B) NO-GO FOR PDI

CONTINUE MISSION

ASCENT AT NEXT BEST
OPPORTUNITY

CONTINUE MISSION

(A) ODI TO LOW GATE

ABORT

(B) AFTER LOW GATE

CONTINUE MISSION

NO-GO FOR
EXTENDED
LUNAR STAY •

NO-GO FOR LM ACTIVE
RNDZ

SECTION

LM GUIDANCE
AND CONTROL

. REF MALF PROC C E S —

1 ABNORMAL VEHICLE DYNAMICS

11 LM DRIFTS

•

GROUP

SPECIFIC -
PGNS/CES/AGS

PAGE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE ANO CONTROL J
R •RULE

i

i

24-29

CONDITION/MALFUNCTION' PHASE

LOSS OF TRANSLATION
CAPABILITY
A. AUTOMATIC

ULLAGE (+X)

8* EITHER •
• /-Y» •/-2t + /-X
TRANSLATION

MISSION

APOLLO 13

1 DOCKED/
UNDOCKED
'DESCENT
•ORBIT

POWERED
DESCENT

DOCKED/
UNDOOCED

DESCENT
ORBIT

POWERED
DESCENT

RN02

REV

L

1 RULING • CUES/NOTES/COMMENTS

•A.U NOT APPLICABLE

1 2.(A) RETURN TO CSM
1 ASAP

1 (B) DOI INHIBITED

1 (C) DO NOT BACK UP
1 ULLAGE MANUALLY

1 (D) NO-GO FOR PDI

1 3«U) ORIOR TO PDI

(1) RETURN TO
CSM ASAP

(2) PDI INHIBITED

(3) DO NOT BACK '
UP ULLAGE
MANUALLY

(4) NO-GO FOR '
LANDING '

i

(B) AFTER PDI •
i

CONTINUE MISSION '

B.I.(A) RETURN TO CSM •
ASAP •

(8) NO-GO FOR 001 '
i

2.(A) PRIOR TO DOI '
i

(1) RETURN TO CSM •
ASAP '

i

(2) DCI INHIBITED •
i

(3) NC-GO FOR PDI '

(B) AFTER DOI *
i

(1) CONTINUE '
MISSION *

i

(2) NO-GO FOR •
LM ACTIVE •
TPI ANO TPF •

t

3.(A) CONTINUE MISSION '

«B) NO-GO FOR LM •
ACTIVE '
TPI ANO TPF •

i

4e(A> CSI-CDH •

(1) CONTINUE '
MISSION '

(2) NO-GO FOR '
TPI-TPF •

(B) TPI-TPF •

U ) CSM ACTIVE •
RNDZ ANO '
DOCKING •

DATE

4/16/49

SECTION

LM GUIDANCE
AND CONTROL

1 A.I. CAN NOT DETECT FAILURE UNTIL
1 LGC COMMANDS ULLAGE

1 • REF MALF PROC C E S ™

1 14 ABSENCE OF NORMAL RESPONSE VIA
' TTCA

' 1 ABNORMAL VEHICLE DYNAMICS

B.4IA) A MINIMUM OF ONE AXIS
TRANSLATION IS REQUESTED DURING THIS
PHASE

GROUP

SPECIFIC -
PGNS/CES/AGS

PAGE

24-10

< f •



c REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R •RULE

24-30

24-31

24-32

24-33

CONDITION/MALFUNCTION1 PHASE

LOSS OF PITCH OR
ROLL GOA

LOSS OF AUTO ENGINE
ON/OFF CAPABILITY

ENGINE DOES NOT
IGNITE AFTER START
PB DEPRESSION

LOSS OF OPERATIONAL
AGS

DOCKED/
UNDCCKED

DESCENT
ORBIT

POWERED
DESCENT

DOCKED/
UNOOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY

POWERED
DESCENT

ALL

MISSION

APOLLO 11

REV

•

'1*

2 . /

It f

2. I

RULING '

RETURN TO CSM ASAP

SO-GO FOR DOI

RETURN TO CSM ASAP

40-GO FOR PDI

•CONTINUE MISSION UNLESS
RCS IMPINGEMENT
CONSTRAINTS ARE VIOLATED*

1.

2* 1

1 . f

2 . (

3 * r

l*

2 . <

• 3 . \

RETURN TO CSM ASAP

MO-GO FOR DO I

RETURN TO CSM ASAP

301 INHIBITED

YO-GO FOR PDI

3AC&UP PDI WITH MANUAL
START PS

CONTINUE MISSION

YO-GO FOR EXTENDED
.UNAR STAY IF FAILURE
EFFECTS ASCENT ENGINE.

ASCENT AT NEXT BEST
OPPORTUNITY
VIA MANUAL START
CAPABILITY

1.

2* I

INHIBIT POt

RETURN TO CSM ASAP

CONTINUE MISSION

DATE

4/16/69

SECTION

LM GUIDANCE
AND CONTROL

CUES/NOTES/COMMENTS

1 RCS IMPINGEMENT CONSTRAINTS MAY BE
1 VIOLATED BECAUSE OF RCS OPPOSING
THRUST VECTOR OFFSET.

• REF MALF PROC C E S —

5 QOA CAUTION LIGHT ON

. REF MALF PROC C E S —

7 MPS DOES NOT THRUST WHEN EVENT
TIMER IND 00*00

STOP PB MUST BE SET TO RESET THE
LATCHING RELAYS ENERGIZED BY START
PB DEPRESSION*

• REF MALF P-ROC CES 7. MPS DOES
NOT THRUST WHEN EVENT TIMER INO
00*00

• REF MALF PROC A G S —

1 AGS WARNING LIGHT

11 OEDA RESPONSE IS ABNORMAL

'•

GROUP

SPECIFIC -
PGNS/CSS/AGS

PAGE

24-11



R t V I T f M

NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R

•

RULE '

24-34

24-35

24-36

CONDITION/MALFUNCTION* PHASE

LOSS OF AUTO
THRUST CONTROL

LOSS OF ALL MANUAL
THRUST CONTROL

LOSS OF ACA

A* ONE

8. BOTH

DOCKED/
UNCOCKED

DfSCENT
ORBIT

i

POWERED
DESCENT •

i

DOCKED/ •
UNDOCKED

i

DESCENT
ORBIT

i

POWERED

OESCENT

ALL

DOCKED/
UNDOCKED

'DESCENT
•ORBIT

!
|
I

'POWERED
•DESCENT

'LUNAR
•STAY
(RNDZ

MISSION

APOLLO 11

REV

RULING '

1. RETURN TO CSM ASAP

2« NO-GO FOR OOI

1. RETURN TO CSM ASAP

2. IF BURNING* CONTINUE
BURN

3. NO-GO FOR PDI

1* PRIOR TO LOW GATE

ABORT USING DPS*
ABORT STAGE 20 SEC
AFTER LOW LEVEL

2* AFTER LOW GATE '

(A) SWITCH TO MANUAL
THROTTLE

(B) CONTINUE MISSION

•

1* RETURN TO CSM ASAP

2* NO-GO FOR DOI

1« RETURN TO CSM ASAP

1. IF BURNING* CONTINUE
BURN

3. NO-GO FOR PDI

1. DO NOT SWITCH TO

MANUAL THROTTLE

2. ABORT USING DPS. ABORT
STAGE 2Q SEC AFTER LOW
LEVEL

A* CONTINUE MISSION

B*1.(A) RETURN TO CSM
ASAP

(8) NO-GO FOR OOI

2.(A) RETURN TO CSM
ASAP
IF BURNING
CONTINUE BURN

(8) NO-GO FOR PDI

3*(A) ABORT USING DPS*
ABORT STAGE 20
SEC AFTER LOW
LEVEL

• 4«(A) CONTINUE MISSION

• (B) CSM ACTIVE
' VEHICLE FOR
• DOCKING

DATE

4/l§/69

SECTION

LM GUIDANCE
AND CONTROL

CUES/NOTES/COMMENTS

• REF MALF PROC C E S —

19 ENG TMR AND CMD DO NOT AGREE
DURING DPS BURN

20 CMD TMR DOES NOT RESPOND TO
TTCA OR DOES NOT FOLLOW TIMELINE

NO LONGER THAN 100 SEC IN
NON-THROTTLEABLE RANGE CAN BE
ACCUMULATED*

• REF MALF PROC C E S —

19 ENG THR AND CMD THR DO NOT
AGREE DURING DPS BURN

20 CMD TMR DOES NOT RESPOND TO
TTCA OR DOES NOT FOLLOW TlMfeLlNE

• REF MALF PROC C E S ™

1 ABNORMAL VEHICLE DYNAMICS 1-
ACA JAMMED OUT Or DETENT.
PROPORTIONAL SIGNALS ALwAYi, PRESENT

•

GROUP

SPfCIFIC •
PGNS/CES/AGS

PAGE
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RUV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTROL

R 'RULE 'CONDITION/MALFUNCTION1 PHASE '

24-37

24-38

RULING

LOSS OF TTCA

A« ONE

S. BOTH

LOSS OF LUNAR
CONTACT LIGHTS

RULE NUMBER 24-39
IS RESERVED.

ALL

OOCKED/
UNDOCKED

DESCENT
ORBIT

8.1*

2.

(A)

(B)

(A)

RETURN
ASAP

NO-GO

RETURN
ASAP

TO

FOR

TO

CSM

DOI

CSM

POWERED
DESCENT

LUNAR
STAY
RNDZ

POWERED
DESCENT

A* CONTINUE MISSION

(8) NO-GO FOR POIf
COM, CSI. DOCKING

3«(A) DO NOT SWITCH TO
MANUAL THROTTLE

(B) ABORT USING DPS*
ABORT STAGE 20
SEC AFTER LOW
LEVEL

4« CONTINUE MISSION

5. THE CSM MUST BE THE
ACTIVE VEHICLE FOR
TPIt TPF» AND
DOCKING

CONTINUE MISSION

CUES/NOTES/COMMENTS

• REF MALF PROC C E S —

1 ABNORMAL VEHICLE DYNAMICS

14 ABSENCE OF NORMAL RESPONSE VIA
TTCA

MISSION REV DATE SECTION GROUP PAGE

APOLLO XI 4/16/69 LM GUIDANCE
AND CONTROL

SPECIFIC -
PGNS/CES/AGS 24-13



RtV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - ¥ GUIDANCE AND CONTROL - CONTINUED

R ITEM

24-*O MEAS DESCRIPTION

LGC DOWNLINK
PLS TORO REF
2.5 VOC TM BIAS
I"U 28 VAC 800
IRIG SUSP 3.2 KC
IMU STBY
LGC OPR
X PIPA OUT IN PHASE
Y PIPA OUT IN PHASE
2 PIPA OUT IN PHASE
IG SVO ERR IN P^ASE
IG IX RSVR OUT SIN
IG IX RXVR OUT COS
MG SVO ERR IN PHASE
MG IX RSVR OUT SIN
MG IX RSVR OUT COS
OG SVO ERR IN PHASE
OG RSVR OUT SIN
OG RSVR OUT COS
PITCH ATT ERR
YAW ATT ERR
ROLL ATT ERR
PIPA TEMP
RR SHFT SIN
RR SHFT COS
RR TRUN SIN
RR TRUN COS
LGC WARNING
ISS WARNING
LR ANT TEMP
RR NO TRACK
RR ANT TEMP

YAW ERR CMD
PITCH ERR CMO
ROLL ERR CMD
JD A4D OUTPUT
RCS TCP A40
JD B30 OUTPUT
RCS TCP B30
JD A2D OUTPUT
RCS TCP AZD
JD BID OUTPUT
RCS TCP BIO
JD B4U OUTPUT
JO B4F OUTPUT
JD A4R OUTPUT
JO A3U OUTPUT
JO B3A OUTPUT
JO A3R OUTPUT
JO B2U OUTPUT
JO A2A OUTPUT
JO B2L OUTPUT
JO A1U OUTPUT
JO A\f OUTPUT
JO BIL OUTPUT
RCS TCP B4U
RCS TCP 84F
RCS TCO A4R
RCS TCP A3U
RCS TCP B3A
RCS TCP A3R
RCS TCP B2U
RCS TCP A2A
RCS TCP B2L
RCS TCP AXU
RCS TCP A1F
RCS TCP BIL
YAW ATT ERA
PITCH ATT ERR

MISSION

APOLLO 11

1 PRELAW

PCM

GG0001U
GG104OV
GG1110V
GG1201V
GG1331V
GG1313X
GG1523X
GG2001V
GG2021V
GG2041V
GG2107V
GG2112V
GG2113V
GG2137V
GG2142V
SG2143V
GG2167V
GG2172V
GG2173V
GG2219V
GG2249V
GG2279V
GG2300T
GG3304V
GG3305V
GG3324V
GG3325V
GG9001X
GG9002X
GN7563T
GN7621X
GN7723T

GH1247V
GH1248V
GH1249V
GH1419V
GRS032X
GH1423V
GR5036X
GH1427V
GR5040X
GH1431V
GRS044X
GH1418V
GH1420V
GH1421V
GH1422V
GH1424V
GH1423V
GH1426V
GH1428V
GH1429V
GH1430V
GH1432V
GH1433V
GRS031X
GR5033X
GR5034X
6RS039X
GR3037X
GR5038X
GR9039X
GR5041X
GR5042X
GR5043X
GR3045X
GR5046X
GH1455V
GH14S6V

REV DATE

4/16/49

JNCH INSTRUMENTATION •

ONBOARD

•
•
•

•
-

m

•

•

-

FDA I
FDA I

FDA I
FDA I

FDA I
FDA!
FDA I
FDA!
FOAI
Cfrw
FDA I
FDA I
FDA!
FDA I
CfrW
CfrW

TEMP MONITOR
CfrW

TEMP MONITOR

-
-

•
•
-
•

•
-
•

-
-»
•
-
•
—
«

-
-
-
—
-
«•
m

•

•

—

-

•

•

FDA I
FDAl

SECTION

LM GUIDANCE ANO
CONTROL

TRANSDUCERS CATEGORY

M
H0>
»0\
HO)
HO
HO

- HO
HO
HO
HO
HD

COMMON M-PCM
COMMON M-PCM

MO
COMMON M-PCM
COMMON M-PCM

HO
COMMON M-PCM
COMMON M-PCM
COMMON MD - PC*
COMMON HD - P O
COMMON MD - PC*
SEPARATE M-PCM
COMMON HO - P C
COMMON MO - PCP
COMMON MD - PCI"
COMMON MO - PC*
COMMON HO - PC*
COMMON HD - P O
COMMON HO - PC*
COMMON MD - PO*
COMMUN M-PCM

— M
- M

M
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HO
HD
HO
MO
HO
HO
HO
HO
HO
HO
HO
HO"
HO
MO

COMMON MO
COMMON HO

GROUP

PRELAUNCM
1NSTR

PAGE

24-14

MISSION RULE
f REFERENCE

24-20
24-20
24-20
24-20
24-20
24-20
24—20
24-20
24-20
24—20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-20
24-23
24-23
24-23
24-23
24-20
24-20

24-23
24-23

24-33
24-33
24-33
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-27
24-33
24-33



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 24 - M GUIDANCE AND CONTROL - CONTINUED

ITEM

24-40 NEAS DESCRIPTION

ROLL ATT ERR
R6A YAM RATE
RGA PITCH RATE
RGA ROLL RATE
ACS SEL
ROLL PLSD/DIR
=>ITCH PLSD/OIR
YAW PLSD/DIR
AUTO ON
APS ARM
ENG FIRE OVRO
MAN THRUST CMO
PITCH GOA POS
ROLL GOA POS
P TRM FAIL
R TRM FAIL
AUTO THRUST CMO
OPS ARM
VAR INJ ACT POS
CES AC PWR FAIL
CES DC PWR FAIL
AGS DOWNLINK DATA
ASA TEMP
ASA PWR/AEA FAIL
AUTO OFF
AGS AUTO
AGS ATT HOLD
PGNS AUTO
PGNS ATT HOLD
LR RNG DATA NO GOOD
LR VEL DATA NO GOOD

PCM

GH1457V
. GH1461V

GH1462V
GH1463V
GHX62XX
GH162IX
GH1629X
GH1630X
GH1214X
GH1230X
GH12S6X
GHX3X1V
GH1313V
GH13X4V
GH1323X
GHX330X
GHX331V
GHX346X
GO6806H
GL4026X
GL4027X
GIOOOXX
GI330XT
GL4028X
GHX2X7X
GHX64XX
GHX642X
GHX643X
GHX644X
GN752XX
GN7557X

ONBOARD

FDAI
FDA I
FOAZ
FDAI
•
*
-

-
•
-

METER
-
•
ctw
Cfrw

METER
•

CfrW
Cfrw
-
-
ctw
-
•
-
-
-

CfrW
CfrW

TRANSDUCERS

COMMON
COMMON
COMMON
COMMON

•
•
-
•

•
•

SEPARATE
-
-

COMMON
COMMON

SEPARATE
—
•

COMMON
COMMON

-
-

COMMON
m .

m

-

•

•

COMMON
COMMON

CATEGORY

HD
M ON BOAR
M PCM/HD
M
HO
HD
HD
HO
M
M
M
M
M
M
M
M
HO
M
M
M
M
M
HO
HD
HO
HO
HO
HO
HD
HD
HO

MISSION RULE
REFERENCE

24-28
24-33
24-33
24-33
24-33
24-33
24-33
24-33
24-3 X
24-31
24-3X

24-34*24-35
24-30
24-30
24-30
24-30
24-34

24-32*24-31
24-34*24-35

24-30
24-30
24-33
24-33
24-33

24-32*24-31
24-27
24-27
24-27
24-27

MISSION

APOLLO 11

REV DATE

4/16/49

SECTION

LM GUIDANCE AND
CONTROL

GROUP

PRELAUNCH
INSTR

PAGE

24-X5
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REV ITEM

NASA - Manned Spacecraft Center
MISSION RULES-

SECTION 23 - LM PROPULSIONY- OPS

ITEM

23-1

23-2

1 GENERAL '

IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE DPS SUBSYSTEM MUST PROVIDE
THE FOLLOWING MINIMUM CAPABILITIES*

A* DOCKED/UNDOCKED

NO DPS PROPELLANT LEAKS

B. DESCENT ORBIT* POWERED DESCENT

1* NO OPS PROPELLANT LEAKS

AN OPERATIONAL DPS

NO EXCESSIVE PROPELLANT USAGE

2.

3*

4. GREATER THAN t££ PERCENT QUANTITY REMAINING AND NO LOW LEVEL WARNING ABOVE
800 FT ALT.

DEFINITIONS

A. AN OPERATIONAL DPS IS DEFINED AS FOLLOWS*

1. THAN 100 PSIA AT DOI

2.

3.

FUEL AND/OR OXID ENGINE INLET PRESSURE GREATER
INITIATION AND GREATER THAN £££ PSIA AT PDI.

FUEL AND/OR OXID ENGINE INLET PRESSURES GREATER THAN 120 PSIA DURING A BURN
WITH THROTTLE LESSER THAN 63 PERCENT OR GREATER THAN 130 PSIA WITH THROTTLE
GREATER THAN 63 PERCENT*

DPS PROPELLANT TEMPS LESS
INITIATE A BURN.

THAN 15. DEG F OR GREATER THAN 30 DEG F ONLY TO

THAN 2,3 DEG F ONLY TO INITIATE A4. DELTA TEMP BETWEEN FUEL AND OXID LESS
BURN*

3«<A)DELTA PRESSURE BETWEEN FUEL ANO 0X10 ENGINE INLET PRESSURES AT FTP LESS
THAN 12. pSID (OXID HIGH) AND LESS THAN 23.PSID (FUEL HIGH) DURING DESCENT
PRIOR TO LOW GATE.

6.

(B) DELTA PRESSURE FOR LOWER THROTTLE SETTINGS TBD«

SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION.

THE LOW THROTTLE POINT IS DEFINED AS THE MINIMUM POSITION THAT THE THROTTLE ACTUATOR WILL
ASSUME WITH MINIMUM MANUAL THROTTLE COMMAND VOLTAGE (10.9 FOR LM-3)•

RULES 25-3 THROUGH 25-10 ARE RESERVED.

MISSION

APOLLO 11

REV 0AT6

4/l6/6t

SECTION

LM PROPULSION
-OPS

GROUP

GENERAL - DPS

PAGE

23-1



REV ITEM

ITEM

25-U

25-12

25-13

25-14

25-15

25-16

25-17

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 25 - LM PROPULSIONY- OPS

• SYSTEMS MANAGEMENT •

DPS USABLE PROPELLANT .IS 17i701«l LBS*

TOTAL LOADED
TRAPPED
TM ERROR*
USABLE

18*192.7 LBS
-256*6 LBS
-233.0 LBfr

17.701.1 LBS

•BASED ON 1*3 PERCENT PQGS ERROR

THE TOTAL CONTINUOUS BURN TINE OF THE DESCENT ENGINE SHALL NOT EXCEED 910 SECONDS OF OPERATION

THE DPS ENGINE WILL NOT NORMALLY BE OPERATED FOR LESS THAN 3.5 SEC ANO WILL PROVIOE A 10 MINUTE
COAST BETWEEN NON-CRITICAL BURNS AND A j. SEC COAST BETWEEN CRITICAL BURNS.

ALL OPS STARTS WILL BE NOMINALLY PLANNED AT THE LOW THROTTLE POINT.

THE DPS ENGINE WILL NOT BE OPERATED IN THE NON-THROTTLING RANGE (65 PERCENT TO FTP) FOR MORE
THAN TBO SEC DURING THE NORMAL LUNAR MISSION PROFILE OR FOR MORE THAN 100 SEC OURING A ALTERNATE
MISSIONS*

FROM A SAFETY STANDPOINT SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATION IS AN
ALLOWABLE EVENT* EXCEPT DURING EVA*

FOR ALTERNATE MISSIONS THE MINIMUM SHE PRESSURE FOR START OF A BURN WHICH wlLL DEPLETE OPS
PROPELLANTS IS 50^ PSIA. ASSUMING NOMINAL PRESSURE RISES TO THIS POINT.

RULE 23-11 IS RESERVED*

MISSION

APOLLO IX

REV DATE

4/16/69

SECTION

LM PROPULSION
-OPS

GROUP

MANAGEMENT

PAGE

25-2



c REV I T E M

ITEM

23-19

NASA - Manned Spacecraft Center
MISSION RULES

SECTION 23 - LM PROPULSIONY- OPS

DPS ENGINE RESTART CAN BE MAOE WITH THE FOLLOWING CONSTRAINTS-

INITIAL BURN

A. UP TO TBD SEC
B« TBD TO 190 SEC
C. 190 SECS TO 600 5ECS
D. GREATER THAN 600 SECS

REQUIRED COAST TIME

2 SECONDS
2 SECONDS
REFERENCE(SEE FIGURE BELOW)
NO RESTART

MAXIMUM RESTART
BURN TIME

NO CONSTRAINT
±£9. *ECS
1££ SECS

THSSE CONSTRAINTS AR£ 8ASED ON ENGINE THRUST CHAMBER HEATING AND SOAK BACK LIMITS.
THE BURN IF THE MAXIMUM RESTART BURN TIME IS EXCEEDED*

THERE SHALL BE NO MORE THAN 3 RESTARTS AFTER THE INITIAL BURN*
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Figure 2 5 - 1 . - LMOE required coast time * • Initial bum time for
engine chamber heating limitation!.

MISSION REV

APOLLO 11

DATE

4/16/49

SECTION GROUP

LM PROPULSION
•DPS

MANAGEMENT

PAGE

23-3



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 25 - LM PROPULSIONY- DPS

ITEM

25-20

25-21

ONLY PREMISSION APPROVED ALTERNATE OPS/MULTIBURN PROFILES WILL BE EXECUTEDt SINCE NO DATA
T S ? f t S % i S - K 3 5 r S i : S "AMININ0 0PS FRE"1N" c —

PROPELLANT GAGING

A. PRIME METHOD— PQ6S (TMt ONBOARD) (1.3 PERCENT)

9. BACKUP METHOO—- GROUND MASS CALCULATION ( l ^ PERCENT)

RULE NUMBERS 23-22 THROUGH 25-29 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO XI 4/16/69 LM PROPULSION
-DPS

MANAGEMENT
25-4



c Rt V I TFM

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 25 - LM PROPULSIONY- DPS

R RULE '

i

t

25-30

25-31

25-32

CONDITION/MALFUNCTION

LOSS OF OPERATIONAL
DPS (PRIOR TO LOW
GATE REF MR 25-2
FOR DEFINITION*
AFTER LOW GATE ONLY
LOW INLET PRESSURES
LESS THAN OR EQUAL T
120 PSIA

START TANK LEAK
PRIOR TO
PRESSURI2ATION
A* FUEL AND/OR OXID
ENGINE INLET P
GREATER THAN
100 PSIA*

B* FUEL AND/OR
OXID ENGINE
INLET P
LESS THAN
100 PSIA.

DPS FAILS TO
PRESSURIZE

A. VIA START TANK

1. INLET PRESS
GREATER THAN
OR EQUAL TO
100 PSIA*

2* INLET PRESS
LESS THAN
100 PSIA*

B* VIA SUPERCRITICAL
HELIUM

1 PHASE

i

i

•DOCKED/
UNDOCKED

DESCENT
•ORBIT
t

i

•POWEREO
•DESCENT

i

'ALL

i

i

i

•ALL

i

i

•

DESCENT
•ORBIT

MISSION

APOLLO 11

REV

PULING '

SPEC IFIC MISSION RULES •

A. INHIBIT DPS BURNS

B* STOP DOI IF IN PROGRESS

1* INHIBIT PDI

2* RNDZ WITH APS

•C* ABORT STAGE

•

A* CONTINUE MISSION
INHIBIT FIRING DPS
START TANK SQUIB

•B* CONTINUE MISSION

' 1* FIRE SGUIB TO
START TANK

2* INHIBIT DPS BURNS
IF INLET PRESSURES

' DO NUT COME UP
GREATER THAN

• OR EQUAL TO
• 100 PSIA*

A* 1* CONTINUE MISSION

i

1 2* INHIBIT ALL OPS BURNS

B* CUT OFF DOI ON INLET
PRESSURES

1* NO-GO FOR POI

2* RNOZ WITH APS

DATE

4/14/69

SECTION

LM PROPULSION
-OPS

CUES/NOTES/COMMENTS

REF MAL PROC NO*
—̂——»——

REF MAL PROC NO*

NOTE

PRESSURIZATION SYSTEM MAY BE
OPENED TO STAKT TANK LEAK* CLOSE
PRIMARY hE REG SOV AFTER CACM BURN
AND REOPEN AT INITIATION OF EACH
BURN*

REF MAL PROC NO*

GROUP

SPECIFIC-DPS

PAGE

23-5



RfcV I T E M

NASA - M a n n e d Spacecra f t C e n t e r
MISSION RULES

SECTION 25 - LH PROPULSIONY- OPS

RULE '

25-33

25-34

ONDITION/MALFUNCTIQN1 PHASE ' RULING

LOSS OF
SUPERCRITICAL
PRESSURE (OPS IN
BLOWDOWN MODE)

A. PRIOR TO
THROTTLE DOWN
FROM FTP

5. AFTER THROTTLE

DOWN FROM FTP

LEAK BETWEEN HE REG
SHUTOFF ANO QUAD
CHECK VALVES
DETECTED—
A. PRIOR TO BLOWING
*M8 TANK SQUIB

B. AFTER AMB
PRESSURI2ATION
BUT PRIOR
TO OOI.

C. AFTER DOI

POWERED

DESCENT

ALL

ALL

DESCENT
ORBIT

A* ABORT

ABORT STAGE WHEN INLET
PRESSURES
LESS THAN
OR EQUAL TO
150 PSIA*

B* CONTINUE MISSION

DO NOT THROTTLE UP
GREATER THAN
65 PERCENT*

A, PRESSURIZE DPS WITH AMB
TANK WHILE IN SITE
COVERAGE

1* INHIBIT DPS BURNS
FOR LEAK RATE
GREATER THAN TBD
PSI/MIN*

2. IF LEAK RATE
LESS THAN TBD
PSI/MIN

(A) CLOSE HE REG 1

(B) OPEN DES HE
REG 1 PRIOR TO
EACH BURN*

B* IF LEAK RATE LESS THAN
TBD PSI/MIN

1. CLOSE DES HE REG 1

2* OPEN DES HE REG 1
PRIOR TO EACH BURN*

C* INHIBIT FURTHER DPS
BURNS IAD HOURS

1* CLOSE DES HE REG 1

2* OPEN DES HE REG 1
AT IGNITION OF
SUBSEQUENT BURNS*

2* CLOSE DES HE REG 1
AT SHUTDOWN OF
SUBSEQUENT BURNSc

CUES/NOTES/COMMENTS

REF MAL PROC OPS NO*.

REF RULE 25-1*

REF MAL PROC DPS NO.,

SHE CAPABILITY MUST BE OBTAINED
REAL TIME FROM ACF SHE PROGRAM TO
IDENTIFY REMAINING CAPABILITIES*

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM PROPULSION
-OPS

GROUP

SPECHFIC-DPS

PAGE

25-6
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c REV ITEM

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 25 - LM PROPULSIONY- OPS

R RULE

25-35

25-36

25-37

25-38

25-39

CONDITION/MALFUNCTION

LEAK BETWEEN SHE
SQUIB AND DES
HE REG 1 AND 2
SHUTOFF VALVES.

OPS PROPELLANT/VAPOR
LEAK DOWNSTREAM OF
QUAO CHECK VALVES

LOW LEVEL PRIOR TO
800 FEET ALTITUDE

PQQS READING
1 PERCENT iEITHER
FUEL OR OX 10) AND
NO VALID TIME
ESTIMATE FROM LOW
LEVEL

EXCESSIVE PROPELLANT
USAGE (MARGIN AT
TOUCHDOWN LESS
THAN TBD PERCENT)*

•

1 PHASE

•DOCKED/
UNDOOCED

i

i

i

•DESCENT
•ORBIT

•DOCKED/
•UNDOCKED

•DESCENT

•ORBIT

•POWERED
•DESCENT

i

1

•POWERED
•DESCENT

i

t

•POWERED
•DESCENT
i

i

i

'POWERED
DESCENT

MISSION

APOLLO 11

REV

• RULING • CUES/NOTES/COMMENTS

'A. PRIOR TO 001 00 NOT
BLOW SHE SQUIB AT 001

1* 00 NOT ARM PYRO
PRIOR TO DOI

' 2* ARM PYRO PRIOR TO POI

INHIBIT FURTHER DPS BURNS

'STAGE ASAP

•STAGE ASAP

'APS RND2

A. POI TO LOW GATE

ABORT STAGE

•B« LOW GATE TO TD

CONTINUE MISSION

'A* ABORT

•B* ABORT STAGE 20 SECONDS
' AFTER LOW LEVEL

i

ABORT

ABORT STAGE AT OPS
DEPLETION

A* PRIOR TO
THROTTLE DOWN -
CONTINUE MISSION

a. AFTER THROTTLE DOWN -

1* ABORT

2* ABORT STAGE 2C
SECONOS AFTER

' REF MAL PROC DPS NO.

RFF MAL PROC DPS NO.

REF MAL PROC DPS NO.

REF MAL PROC OPS NO* -

• •

•

•

LOW LEVEL* •

DATE

4/16/69

SECTION

LM PROPULSION
-OPS

GROUP

SPECIFIC-OPS

PAGE
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REV I T E M

ITEM

25-40

NASA - Manned Spacecraft Center

MISSION RULES-

SECTION 25 - LM OPS - CONCLUDED

MEAS DESCRIPTION

START TNK PRESS
»€. REG PRESS
ME REG PRESS
ME PRESS
HE PRESS
FU TNK 1 QTY
FU TNK 2 QTY
OX TNK 1 QTY
OX TNK 2 QTY
FU 1 TEMP
FU 2 TEMP
OX 1 TEMP
OX 2 TEMP
FU PRESS

OX PRESS

TCP
LOW LEVEL

i

PCM

GQ301SP
GU3018P
GU3025P
GQ3435P
GQ3436P
GQ3603O
GQ3604Q
GU4103Q
GU4104Q
GU3718T
GU3719T
GJ4218T
GO4219T
GQ3611P

GQ4H1P

GQ6510P
GU4455X

DPS - PRELAUNCH INSTRUMENTATION

ONBOARD TRANSDUCER

HE MON
Cfc«

PRESS
QTY
QTY
QTY
QTY
TEMP MON
TEMP MON
TEMP MON
TEMP MON

THRUST
DPS LOW

COMMON
COMMON

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON
COMMON

•

CATEGORY

M
HO
HO
HD
HD
HD
HD
HO
HD
HD
HD
HO
HD
M

M

M-PCM
M

I OF 2
M-PCM
1 OF

M
1 OF

M
1 OF

M
1 OF

M
1 OF

M

2

2

2

2

2

MISSION RULE
REFERENCE

25-31.32.35
29-3**30*35
25-34*30*35
23-33*30*32
25-33*30*32
25-37»3S*39
25-37*38*39
25-37*31*39
25-37*38*39
25-30
25-30
25-30
25-30
25-30*31»32»33»

25-30.31.32.33.
m g.
33

25-3025-36

4

MISSION

APOLLO IX

REV OATS

4/16/49

SECTION

LM DPS

GROUP

PRELAUNCH
INSTR

PAGE

25-1
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REV ITEM

NASA - Manned Spacecraft Center
MISSION RULES-

SECTION 26 - LM PROPULSION - A»S

ITEM

26-1

26-2

• GENERAL '

IN OROER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES THE APS SUBSYSTEM MU T PROVIDE
THE FOLLOWlN MINIMUM CAPABILITIES—

A. DOCKED/UNDOCKED

NO PROPELLANT LEAK

B* DESCENT ORBIT» POWERED DESCENTt LUNAR STAY

1. NO APS PROPELLANT LEAKS

2. AN OPERATIONAL APS

C. RENDEZVOUS

1* NO PROPELLANT LEAKS

2. OPERATIONAL APS IF APS REQUIRED

DEFINITIONS—

A* AN OPERATIONAL APS <PREPRESSURIZATION) IS DEFINED AS FOLLOW

1 DELTA PRESS BETWEEN APS FUEL AND OXID ENGINE INLET PRESSURES LESS THAN 90
PSID.

2. DELTA TEMP BETWEEN APS FUEL AND OxlD LESS THAN 10 DEG F*

3* APS FUEL ANO/OR OXID TEMP GREATER THAN 30 DEG F AND LESS THAN 90 DEG F*

4* APS FUEL AND/OR OXID INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 205
PSIA.

5. NO HELIUM TANK OR HELIUM LINE LEAKS*

AN OPERATIONAL APS (POST-PRESSURIZATION) IS DEFINED AS FOLLOWS—

4*

5*

ADEQUATE SOURCE PRESSURE FOR DELTA V REQUIRED*

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

THAN

APS FUEL ANO/OR OXID TEMP GREATER THAN TBJ3 DEG F AND LESS THAN Ififi 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 ANO/OR OXID INLET PRESSURES GREATER THAN 115 PSIA*

DELTA PRESSURE BETWEEN FUEL ANO OXID INLET PRESSURES LESS THAN OR EQUAL TO
20 PSID FOR BURNS LESS THAN 100 SECONDS ANO LESS THAN OR EQUAL TO 12 PSIA
FOR BURNS GREATER THAN 100 SECONDS

RULES 26-J THROUGH 26-9 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM PROPULSION
- APS

GENERAL
26-1





REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 26 - LM PROPULSION - APS

ITEM

26-10

26-11

26-12

26-13

26-14

26-15

• SYSTEMS MANAGEMENT •

APS MANNED ENGINE STARTS WILL NOMINALLY BE PRECEDED BY A PROPELLANT SETTLING MANEUVER USING Twu
JET ULLAGE WITH THE EXCEPTION THAT NO ULLAGE IS REQUIRED FOR AN ABORT STAGE OR FROM INITIATION
OF ASCENT FROM THE LUNAR SURFACE.

THE APS CANNOT REMAIN ACTIVATED (COMPATIBILITY SuUXB VALVES FIRED) LUNGER TMAN 24 HOURS BEFORE
ITS USAGE IS COMPLETED NOMINALLY. IN CASE OF A CONTINGENCY* THE TIME CAN BE EXTENDED TO 3-1/2
DAYS.

THE USABLE PROPELLANT FOR APS IS 5*180*7 LBS.

5*227.1 LBS

- 46.4 LBS

USABLE 5*180.7 LBS

TOTAL LOADED
TRAPPED AND

LOADING ERROR

THE MINIMUM IMPULSE OF THE APS ENGINE IS 1235 PLUS OR MINUS -NC 89 L8S - SEC* WHICH CORRESPOND
TO A BURN TIME OF 0.5 SEC.

ONLY PREMISSION APPROVED APS MULTIBURN PROFILES WILL BE EXECUTED* SINCE NO DATA EXISTS TO ALLQw
REALTIME SUPPORT FOR EXAMINING APS FREEZING* CHARRING* BACKWALL TEMPERATURE CONSTRAINTS FOR
MULTIBURN PROFILES.

PROPELLANT GAGING (NO ONBOARD READOUT) —

A. PRIME METHOD— APS QTY FROM LGC MASS CALCULATION (2jJ PERCENT)

B. BACKUP METHOO—- FLOW RATE X TIME (5 PERCENT)

RULES 26-16 THROUGH 26-19 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM PROPULSION
- APS

MANAGEMENT
26-2



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 26 - LM PROPULSION - APS

R RULE •

t

i

26-20

26-21

:ONDITION/MALFUNCTION« PHASE • RULING • CuES/NOTES/COMMENTS

• i i

• i •

SPECIFIC

LOSS OF AN
OPERATIONAL APS

APS HE SOURCE
PRESSURE

A* LEAK PRIOR TO
PRESSURIZATION

6* LEAK AFTER
PRESSURIZATION

i

'DOCKED/
i

'UNDOCKED
•
•DESCENT
•ORBIT

POWERED
DESCENT

i

• LUNAR
•STAY

DOCKED/
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
•STAY

LUNAR
STAY

'A* RETURN TO CSM

NO-GO FOR DOI

B. RETURN TO CSM ASAP

NO-GC FOR PDI

C. ABORT

USE DPS AS LONG AS
POSSIBLE

D. ASCEND ASAP

A* !• RETURN TO CSM
NO-GO FOR DOI

2. RETURN TO CSM
NO-GO FOR °DI

3* ABORT

(A) USE DPS AS LONG
AS POSSIBLE

(8) SELECT ALTERNATE
APS HELIUM TANK

(C) AFTER APS GOES
IN SLOWDOWN*
SELECT LEAKING
TANK IF PRESS
GREATER THAN
200 PSIA

<>• ASCEND ASAP

IA) SELECT ALTERNATE
APS HELIUM TANK

(B) AFTER APS GOES
IN SLOWDOWN,t

1 SELECT LEAKING
TANK IF PRES IS
GREATER THAN
200 PSIA.

B* 1* ASCEND IMMEDIATELY

1 REF MAL PROC APS NO*

REF MAL PROC APS NO*

NOTE

ONE HELIUM BOTTLE CAN SUPPLY
SUFFICIENT APS DELTA v CAPAaiLT*Y FOR
NONLANOING ALTERNATE MISSIONS*

•RNDZ • 2. CONTINUE MISSION •

MISSION

APOLLO 11

REV OATS

4/16/69

SECTION

LM PROPULSION
- APS

GROUP

SPECIFIC

PAGE
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R I; V I TEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 26 - LM PROPULSION - APS

R RULE •

i

26-22

26-23

ONDITION/MALFUNCTION

APS HE LEAK BETWEEN
QUAD CHECK. VALVES
AND ASC HE REG 1 AND
2 SHUTOFF VALVES

APS HELIUM/
PRCPELLANT VAPOR
LEAK DOWNSTREAM OF
QUAO CHECK VALVES

PHASE

DOCKED/
UNDOCKED

DESCENT
AQQ » »
wf\O 1 I

POWERED
DESCENT

LUNAR
STAY

RN02

DOCKED

UNDOCKED

DESCENT
ORBIT/
RN02

POWERED
DESCENT

LUNAR
•STAY

MISSION

APOLLO 11

REV

RULING • CUES/NOTES/COMMENTS

A* RETURN TO CSM

NO-GO FOR DOI

B. RETURN TO CSM
-

NO-GC FOR PDI
C. ABORT

USE DPS AS LONG
AS POSSIBLE

D. CONTINUE MISSION

1. PRESSURIZE WITH ONE
BOTTLE IMMEDIATELY
PRIOR TO IGNITION

2* USE SECOND BOTTLE
WHEN APS GOES
IN BLOWDOWN

E« CONTINUE MISSION
CLOSE HE SOV'S

A. EGRESS TO CSM ASAP

JETTISON LM

B. DOCK ASAP

1. CSM ACTIVE DOCKING

2. JETTISON LM ASAP

C, DOCK ASAP

1* CSM RESCUE

2* CSM ACTIVE DOCKING

3. JETTISON LM ASAP

D. ABORT

1. USE DPS AS LONG
' AS POSSIBLE

2* CSM RESCUE

' 3. CSM ACTIVE DOCKING

4* JETTISON LM ASAP

•E. ASCEND IMMEDIATELY

1 1. CSM RESCUE

1 2. CSM ACTIVE DOCKING

1 3. JETTISON LM ASAP

DATE

4/16/69

SECTION

LM PROPULSION
- APS

REF MAL PROC APS NO.

NOTE
•

SHORT APS BURNS MIGHT BE
POSSIBLE.

-

•

•

REF MAC PROC APS NO.

•

GROUP

SPECIFIC

PAGE

26-4



REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 26 - LM PROPULSION - APS

'RULE

26-24

26-25

CONOITION/MALFUNCTION1 PHASE • RULING CUES/NOTES/COMMENTS

APS PROP VALVE
MISMATCH
(DELTA POS)

APS FU ANO/OR OXlD
LOW LEVEL

RULES 26-26
THROUGH 26-29
ARE RESERVED.

ASCENT

CONTINUE MISSION
IF BURNING OR HAVE HAD AT
LEAST ONE APS BURN.
INHIBIT SUBSEQUENT
APS BURNS

A. CONTINUE MISSION

1. OPEN RCS MAINS

THIS INDICATION PRIOR TO FIRST
APS ENGINE ON *ILL BE CONSIDERED A
TM FAILURE

2. CLOSt ASC FEED
APS NO.

APS MAL P«CC

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

LM PROPULSION
- APS

GROUP

SPECIFIC

PAGE

26-5



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 26 - LM APS - CONCLUDED

ITEM

26-30

INSTff 26-5

APS - PRELAUNCH INSTRUMENTATION •

MEAS

APS
APS
APS
APS
APS
APS
APS
APS
APS
APS
APS

APS

VLVS
VLVS
APS

DESCRIPTION

ME 1 PRESS
HE 2 PRESS
HE REG PRESS
HE REG PRESS
HE 1 TEMP
HE 2 TEMP
FUEL TEMP
FUEL LOW
OXID TEMP
OXID LOW
FUEL PRESS

OXID PRESS

A DELTA POS
B DELTA POS
TCP

PCM

GP0001P
GP0002P
GP00I8P
GP0025P
GP0201T
GP0202T
GP0718T
GP0908X
GP1218T
GP1408X
GP1501P

GP1503P

GP2997U
GP2998U
GP2010P

ONBOARD TRANSDUCER

HEL
HEL

C&W
HEL
HEL
TEMP
c&w
TEMP
C&W
C&W

C&W

MON C&W COMMON
MON C&W COMMON

COMMON
MON COMMON
MON COMMON

COMMON
COMMON
COMMON
COMMON
COMMON

COMMON

CATEGORY

M - PCM
M - PCM
HD 1 I OF 2
HO fM - PCM
HD - PCM
HD - PCM
M - PCM
HD
M - PCM
HD
M - PCM

M - PCM

HO
HO
HD

MISSION RULE
REFERENCE

26-20.21.22
26-20*21*22
26-20*22
26-20*22
26-21
26-21
26-20
26-25
26-20
26-25
26-20*21*22*23

26-20*21*22*23

26-24
26-25

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM APS
- APS

PRELAUNCH
26-6
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CONTROL SYSTEM





9 L V I T E M

NASA - Manned Spacecraft Center
MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM

ITEM

27-1

27-2

• GENERAL •

IN ORDER TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASES* THE RCS SUBSYSTEM MUST PROVIDE
THE FOLLOWING MINIMUM CAPABILITIES—

A. DOCKED

NO PROPELLANT LEAKS

B. uNOOCKEDt DESCENT ORBIT

1* OPERATIONAL RCS SYSTEMS A AND B

2. NO PROPELLANT LEAKS

C. POWERED DESCENT

1. TO INITIATE PDI

(A) OPERATIONAL RCS SYSTEMS A AND S-

(B) NO PROPELLANT LEAKS

2. TO CONTINUE POWERED DESCENT

(A) OPERATIONAL RCS SYSTEM A OR Bt OR A COMBINATION OF SYSTEMS A AND 8 WHICH
PROVIDE 3-AXIS ATTITUDE CONTROL

IB) NO PROPELLANT LEAKS

D« LUNAR STAY

1. OPERATIONAL RCS SYSTEMS A AND B

2» NO PROPELLANT LEAKS

£• RENDEZVOUS

!• OPERATIONAL RCS SYSTEM A OR B# OR A COMBINATION OF A ANO B* WHICH WOULD
PROVIDE 3-AXIS ATTITUOE CONTROL ANO ONE AXIS TRANSLATION CAPABILITY PRIOR TO
TPI AND 3-AXIS TRANSLATION CAPABILITY FROM TPI THROUGH DOCKING*

2. NO PROPELLANT LEAKS*

DEFINITIONS

A, RCS SYSTEM

AN RCS SYSTEM CONTAINS EIGHT OPERATIONAL THRUSTERS SUPPLIED BY ITS OWN
PROPELLANT FEED SYSTEM INDEPENDENT OF ASCENT FEED ANO CROSSFEED**

PRESSURUATION AND

•INDIVIDUAL THRUSTERS REQUIRED FOR DIFFERENT MISSION PHASES WILL BE COVERED SEPARATELY.

OPERATIONAL RCS SYSTEM

1. FUEL AND/OR OXID MANIFOLD PRESSURES GREATER THAN OR EQUAL TO 100 PSI*

2* DELTA PRESSURE BETWEEN FUEL ANO OXlD MANIFOLD LESS THAN OR EUUAL TO 80 PSID*

3. FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAN OR EQUAL TO 100
DEG F.

RULE NUMBERS 27-3 THROUGH 27-9 ARE RESERVED*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM REACTION
CONTROL SYSTEM

GENERAL - RCS
27-1



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 21 - LM REACTION CONTROL SYSTEM

ITEM

27-10

27-11

SYSTEMS MANAGEMENT

THRUSTER TEMP

THE RCS QUAO TEMP MUST BE BROUGHT UP TO OPERATING TEMPERATURE VIA TH£ RCS hEATERS PRIOR TO AN'
RCS FIRINGS* THRUSTER QUAD TEMPERATURES MUST BE ABOVE 119 OEG F ANO LESS THAN 190 DEG Ft EXCEPT
DURING PERIODS OF HEAVY DUTY CYCLE WITH EXPECTED TEMP RISES SUCH AS DOCKING.

USABLE RCS PROPELLANT IS 552*5 LBS OR 87.6 PERCENT OF TOTAL LOADED

633*0 LBS 100.0 PERCENTTOTAL LOADED
TRAPPED AND LOADING

ERROR
TM ERROR*

USABLE

-40.5 LBS
-36.0 LBS

552.5 LBS

- 6.4 PERCENT
- 6.0 PERCENT

87.6 PERCENT

•BASED ON A GROUNO COMPUTATIONAL ACCURACY OF 6 PERCENT.

RULE NUMBERS 27-12 THROUGH 27-19 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM REACTION
CONTROL SYSTEM

MANAGEMENT
27-2



Rt V I TEM

NASA - Manned Spacecraft Center
MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM

RULE

27-20

ONDITION/MALFUNCTION' PHASE • RULING CUES/NOTES/COMMENTS

LOSS OF RCS SYSTEM
A OR B

ALL

DOCKED

UNOOCKED

OESCENT

ORBIT

POWERED
DESCENT/
RNOZ

LUNAR
STAY

1 SPECIFIC MISSION RULES •

A. CLOSE MAINS OF AFFECTE*
SYSTEM IF LOSS OF
SYSTEM RESULTED
FROM ANYTHING OTHER
THAN ISOLATION OF JETS

B« CROSSFEED FROM GOOD
SYSTEM

DO NOT UNDOCK

DOCK ASAP

NO-GO FOR DOI

RETURN OF CSM ASAP

NO-GO FOR PDI

CONTINUE MISSION

REF MAL PROC RCS NO*

ASCENT ASAP

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM REACTION
CONTROL SYSTEM

SPECIFIC - RCS
27-3



N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

REV

R

ITEM

RULE •

i
i

27-21

SECTION 27 - LM REACTION CONTROL SYSTEM

IONDITION/MALFUNCTIUN' PHASE » RULING • CUES/NOTES/COMMENTS

RCS THRUSTER PAIR

A, ONE PAIR
ISOLATED

B. COMBINATION
ISOLATED
RESULTING IN LOSS OF
ATTITUDE CONTROL

-

i

DOCKED

UNDOCKED

i

DESCENT

ORBIT

'POWERED
DESCENT/
RNDZ
LUNAR
STAY

•DOCKED

UNDOCKED

DESCENT

ORBIT

POWERED
DESCENT

i

LUNAR
•STAY/
RNOZ

i

A* 1* DO NOT UNDOCK

2* DOCK ASAP

NO-GO FOR DOI

3* RETURN TO CSM ASAP

NO-GO FOR PDI

4. CONTINUE MISSION

5. ASCENT ASAP

B« 1« DO NOT UNOOCK

2. CSM ACTIVE DOCKING

NO-GO FOR DOI

3* CSM RESCUE

NO-GO FOR PDI. CSM
ACTIVE DOCKING

4. OPEN WHATEVER
ISOLATION PAIRS
REQUIRED TO MAINTAIN
ATTITUDE CONTROL*

(A) PRIOR TO LOW
GATE -

(1) ABORT

(2) ABORT STAGE
AT DPS
DEPLETION

(B) LOW GATE TO
TOUCHDOWN
CONTINUE MISSIOI

3. OPEN WHATEVER
ISOLATION PAIRS
REQUIRED TO ACHIEVE
SAFE ASCENT.

1 CSM RESERVE ANO

REF MAL PROC RCS NO,

• » ACTIVE DOCKING •

MISSION

APOLLO 11

REV OATE

4/14/69

SECTION

LM REACTION
CONTROL SYSTEM

GROUP

SPECIFIC « RCS

PAGE
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REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM

R RULE

27-22

27-23

CONDI1ION/MALFUNCTION1 PHASE

•

DECREASING OR LOSS
OF RCS HE PRESSURE

-

RCS PROPELLANT LEAK

'ALL

DOCKED

UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT/
RNOZ

LUNAR
STAY

DOCKED

UNDOCKED

OESCENT
ORBIT/
RND2

POWERED
DESCENT/
LUNAR
STAY

MISSION

APOLLO 11

REV

1 PULING

'A* 1* CONTINUE USING BOTH
1 SYSTEMS UNTIL MFLO
• PRESS IN BAD SYSTEM
1 LESSER THAN 100 Psi
1 THEN CLOSE MAINS
' OF BAO SYSTEM

1 2* CROSSFEED FROM GOOD
1 SYSTEM

'B. DO NOT UNDOCK UNLESS
SUFFICIENT PROPELLANT
TO REDQCK EXISTS

IN SLOWDOWN

C« RETURN TO CSM AND
DOCK ASAP

GO-GO FOR 001

D« RETURN TO CSM AND •
DOCK ASAP <

NO-GO FOR PDI

E. CONTINUE MISSION

F. CONTINUE MISSION IF
SUFFICIENT SLOWDOWN
CAPABILITY EXISTS
IN FAILED
SYSTEM FOR 6 HOURS OF
LINE OF SIGHT AND 5
MINUTES OF ATT HOLD

IF THIS CAPABILITY DOES •
NOT EXIST* ASCEND ASAP

A. EGRESS TO CSM ASAP

JETTISON LM

B* CSM RESCUE •

NO-GO FOR DOI

C. DOCK ASAP

1« NO-GO FOR PDI

2. CSM RESCUE

3. CSM ACTIVE OOCKING

4. JETTISON LM ASAP

D. ASCEND IMMEDIATELY

1. CSM RESCUE

2* CSM ACTIVE DOCKING

3* JETTISON LM ASAP

DATE

4/16/69

SECTION

LM REACTION
CONTROL SYSTEM

• CUES/NOTES/COMMENTS

1 REF MAL PROC RCS NO.

WHEN MFLD PRESS DROPS bELOW 100
PSIt THE SYSTEM IS CONSIDERED
NON-OPERATIONAL KEF RULE 27-2

•

REF MAL PROC RCS NO.

NOTE

LM RCS ACTIVITY SHOuLO BE KEPT AT
AN ABSOLUTE MINIMUM

•

•

GROUP

SPECIFIC - RCS

PAGE

27-5



REV I T E M

NASA - Manned Spacecra f t C e n t e r
MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM

RULE 'CONDITION/MALFUNCTION' PHASE •

27-2*

27-23

RULING 1 CUES/NOTES/COMMENTS

RCS QUAO TEMP
LESSER THAN 119 DEG
OR GREATER THAN
190 DEG F
EXCEPT DURING
PERIODS OF HEAVY
DUTY CYCLE WITH
EXPECTED RISESt
SUCH AS DOCKING

IMPINGEMENT
CONSTRAINTS VIOLATED

RULES 27-26
THROUGH 27-29
ARE RESERVED*

ALL

DOCKED/
UNDOCKED

DESCENT
ORBIT

POWERED
DESCENT

LUNAR
STAY/
RND2

ISOLATE BOTH THRUSTER PAI
IN AFFECTED QUAD
(REF RULE 27-21)

A* DOCK ASAP

CSM ACTIVE DOCKING

B» CSM RESCUE

CSM ACTIVE DOCKING

C 1. PDI TO LOW GATE

ABORT STAGE

2. LOW GATE TO TD

CONTINUE MISSION

D. CONTINUE MISSION

REF MAL PROC N O . —

QUAD TEMP LESS THAN 119 DEG
INDICATES THE POSSIBILITY OF
INCOMPLETE COMBUSTION* WHICH COuLO
CAUSE HARD STARTS AND POSSIBLE
EXPLOSIONS*

QUAO TEMPS GREATER THAN 190 DEG F
INDICATES PREMATURE OXID
VAPORIZATION ANO ALSO POSSIBILITY OF
VALVE SEAT DAMAGE*

REF MAL PROC RCS NO.

J

MISSION

APOLLO 11

RCV OATE

4/16/69

SECTION

LM REACTION
CONTROL SYSTEM

GROUP

SPECIFIC - RCS

PAGE

27-6



REV I T E M

NASA - Manned Spacecraft Center
MISSION RULES

SECTION 27 - LM REACTION CONTROL - CONCLUOEO

ITEM

27-30 MEAS DESCRIPTION

RCS •
RCS »
RCS •
RCS »
RCS '
RCS •
RCS •
RCS •
RCS M
RCS M
RCS •
RCS •
RCS •
RCS '

»A»« PROP OTY
• B " PROP QTY
•A'* REG PRESS
»B»« REG PRESS
•A'» ME PRESS
•B»• HE PRESS
•A»• FUEL TEMP
»B» • FUEL TEMP
AIN "A*' CLSD
AIN • 'B*• CLSD
»A«• FUEL MFLO PRESS
»B»• FUEL MFLD PRESS
•A'« OX MFLD PRESS
«Blf OX MFLD PRESS

A/B XPEED OPEN
QUAD 1 »«A«
QUAD 2 '(A»
QUAD 3 •»A«
QUAD 4 « «A •
QUAD 1 » «B•
QUAD 2 •'B•
QUAD 3 " B (

QUAD 4 '»§'

1 TCA ISOL VLV
1 TCA ISOL VLV
• TCA ISOL VLV
• TCA ISOL VLV
• TCA ISOL VLV
1 TCA ISOL VLV
1 TCA ISOL VLV
1 TCA ISOL VLV

QUAD 1 TEMP
QUAO 2 TEMP
QUAO 3 TEMP
QUAD 4 TEMP
ASC FEED OXID M A M OPEN

ASC FEED FUEL ••*»• OPEN

ASC FEED FUEL " B ( l OPEN

ASC FEED OXID "fl1' OPEN

• PRELAUNCM

PCM

GR1085Q
GR1095Q
GR1201P
GR1202P
GR1101P
GR1102P
GR2121T
GR2122T
GR9609U
GR9610U
GR2201P
GR2202P
GR3201P
GR3202P
GR9613U
GR9667U
GR9665U
GR9663U
GR9661U
GR9660U
GR9666U
GR9664U
GR9662U
GR6004T
GR6003T
GR6002T
GR6001T ,
GR9641U

GR9631U

GR9632U

GR9642U

INSTRUMENTATION

ONBOARD

QUANTITY
QUANTITY
PRESS MON CfrW
PRESS MON CfrW
PRESS MON Cfrw
PRESS MON CfrM
TEMP MON
TEMP MON
MAIN SOV
MAIN SOV
PRESS MON
PRESS MON
PRESS MON
PRESS MON
CRSFD
SYS A QUAD 1
SYS A QUAO 2
SYS A QUAD 3
SYS A UUAD 4
SYS B QUAO 1
SYS B QUAO 2
SYS B QUAD 3
SYS B QUAD 4
TEMP MON CfrW
TEMP MON CfrW
TEMP MON CfrW
TEMP MON C6W
SYS A ASC OXIO
ASC FUEL
SYS A ASC OXIO
ASC FUEL
SYS B ASC OXID
ASC FUEL

SYS B ASC OXID
ASC FUEL

i

TRANSDUCER

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

COMMON

COMMON

COMMON

CATEGORY

M
M
M-PCM
M-PCM
M-PCM
M-PCM
M-PCM
M-PCM
HO
ND
M
M
M
M
HD
HD
HD
HO
HD
HO
HO
HD
HD
M
M
M
M
HO

MO

HD

hO •

MISSION RULE
REFERENCE

27-23.22»20
27-23t22»20
27-20*22*23
27-20*22*23
27-23*20
27-23*20
27-20
27-20

27-20*23
27-20*23
27-20*23
27-20*23

27-21
27-21
27-21
27-21
27-21
27-21
27-21
27-21
27-24
27-24
27-24
27-24

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 LM REACTION
CONTROL SYSTEM

PRELAUNCH
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RLV I T E M

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

ITEM1

28-1

28-2

1 GENERAL •

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

DEFINITIONS—

A. THE MAXIMUM OPERATIONAL DOSE (MOO) IS THE MAXIMUM RAOUTION DOSE TO WHICH TH£ CREW WOULO "£
SUBJECTED BASED ON A SKIN DOSE OF 400 RAD ANO/OR A DEPTH (GASTROINTESTINAL) DOSE OF 50 RAD.

9. THE PLANNING OPERATIONAL DOSE (POD) IS 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/Q*
A DEPTH DOSE OF 25 RADS.

THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE Ok
TERMINATE THE MISSION.

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

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 RAOIATION FROM PROTONS IS 1«2*

THE ROENTGEN EQUIVALENT MAN (R£M) IS THE PRODUCT OF THE RAD AND THE RB£ (REM « RAD X «3E>»

TWO OR MORE RELIABLEA CONFIRMED EVENT IS DEFINED AS AN EVENT THAT HAS BEEN MhASURED BY
SOURCES.

A SIGNIFICANT INCREASE OF THE MOD IS DEFINED AS A PARTICLE EVENT THAT WILL PRODUCE A
OF 10 TO THE 10TH POWER AND A SKIN DOSE OF 575 RADS AND/OR A DEPTH DOSE OF 140 RADS.

FLUX

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SPACE
ENVIRONMENT

GENERAL
28-1



RtZV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

ITEM

28-3

28-*

f MANAGEMENT

THE EXISTING ANO PROJECTED RADIATION ENVIRONMENT WILL BE A PART OF THE GO/NQ-GU DECISION

PRIORITY OF DATA —

*• NATURAL (SOLAR PARTICLE EVENT)

1. PRELAUNCH AND EPO

(A) SOLAR PARTICLE ALERT NETWORK (SPAN)

(B) VELA NATURAL RADIATION SATELLITE

<C) PIONEER RADIATION SATELLITE

(D) SOLAR PARTICLE MONITORING SYSTEM (SPMS)

2. ALL OTHER PHASES

(A) S/C INSTRUMENTATION

(1) VAN ALLEN BELT DOSIMETER (VABD)

(2) PERSONAL RADIATION DOSIMETER(PRO)

(3) NUCLEAR PARTICLE DETECTION SYSTEM (NPDS>

IB) SOLAR PARTICLE ALERT NETWORK (SPAN)

(C) VELA NATURAL RADIATION SATELLITE

(D) PIONEER RADIATION SATELLITE

(E) SOLAR PARTICLE MONITORING SYSTEM (SPMS)

3. ARTIFICIAL

1. ALL PHASES EXCEPT EPO

(A) JAEIC

(B) RIOMETERS

2. EPO

(A) JAEIC

(B) RIOMETERS

(C) PRO

3. EARTH ORBITAL MISSION

(A) PRD

(B) JAEIC

(C> RIOMETERS

(D) SAAP

RULE NUMBERS 28-5 THROUGH
28-9 ARE RESERVFD

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SPACE
ENVIRONMENT

MANAGEMENT
28-2



REV I T E M

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

R RULE •

i

28-10

28-11

28-12

28-13

CONDITION/MALFUNCTION

ANY SOURCE REPORTS A
POSSIBLE ARTIFICIAL
EVENT

•

DEFINITE ARTIFICIAL
EVENT CONFIRMED BY
REPORTING SOURCES

RADIATION CONFIRMED
BY PRO READOUTS OR
ONBOARD TM AND
PROJECTED TO EXCEEO
Trt MOD

MAJOR SOLAR FLA*£
PREDICTED

1 PHASE

i

ALL

PRE-
LAUNCH

EPO

ALL OTHER

PRE-
LAUNCH
AND
LAUNCH

ALL
OTHERS

ALL

MISSION

APOLLO 11

REV

1 RULING • CUES/NOTES/COMMENTS

t

SPECIFIC MISSION RULE

i

i

s •

•PROCEED UNTIL
•VERIFICATION FROM ALL
OTHER SOURCES*

A. MOLD IF INFORMATION
FROM REPORTING SOURCES
INDICATES A SEVERE
INCREASE IN RADIATION
ALONG THE S/C
TRAJECTORY.

9.1, CONTINUE MISSION
UNLESS DATA ANALYSIS
INDICATES THAT THE
DOSE PROJECTED
THROUGH TLI WILL
EXCEED THE MOO BY A
SIGNIFICANT AMOUNT.
IF THE MOD WILL BE
EXCEEDED BY A
SIGNIFICANT AMOUNTt
PERFORM A LCW EARTH
ORBIT ALTERNATE
MISSION.

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.

C. CONTINUE MISSION

NOT APPLICABLE

REENTER NEXT BEST PTP

CONTINUE MISSION
i

}

DATE

fc/16/69

SECTION

SPACE
ENVIRONMENT

B.I. CREW SHOULD BEGIN PERSONAL
DOSIMETER REAOOUTS PER SOP 2-6

•

•

GROUP

SPECIFIC

PAGE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

RULE CONDITION/MALFUNCTION1 PHASE •

28-14

RULING CUES/NOTES/COMMENTS

MAJOR SOLAR FLARE
HAS OCCURRED

A* UNCONFIRMED
PARTICLE EVENT

B. CONFIRMED
PARTICLE EVENT
AND SOLAR
PARTICLE ALERT
NETWORK/RTACF
ANALYSIS INDICATE
THE MOD WILL 8E
EXCEEDED DURING
THE MISSION

CONFIRMED
PARTICLE EVENT AN
S/C TLM OR PRO
READOUT
PROJECTIONS
INOICATE THE MOD
WILL BE EXCEEDED
DURING THE
MISSION

ALL

PRE- .
LAUNCH

EPO

ALL
OTHERS

TLC

LO

LUNAR
STAY

ALL
OTHER
PHASES

A. CONTINUE MISSION

B.l. HOLD IF DATA
ANALYSIS INDICATES
THAT THE MOD WILL BE
SIGNIFICANTLY
EXCEEDED PRIOR TO
MISSION COMPLETION.

B.2. CONTINUE MISSION
IF DATA ANALYSIS
INDICATES THAT THE
MOD WILL BE EXCEEDED
BY A SIGNIFICANT
AMOUNT PRIOR TO
MISSION COMPLETION.
TLI IS NG-GC.

3. CONTINUE MISSION
CONSIDERATION WILL
BE GIVEN TQ £ A R L Y
(OR EXTENDED) TEi
AND INHIBITING CREW
TRANSFER TO LM.

C.I. CONTINUE MISSION
CONSIDERATIONS
SHOULD BE GIVEN TO
ENTER IN NEXT BEST
PTP IF THE TOTAL DOSE
CANNOT BE REDuCiO
SIGNIFICANTLY
WITHOUT INCREASING
THE TOTAL RISK TC
THE CREW.

2. CONTINUE MISSION
CONSIDER tXTENCING
LUNAR ORBIT STAY
TIME IF THE TOTAL
DOSE TO THE CREW
WOULD BE REDUCED
SIGNIFICANTLY BY
LUNAR SHIELDING*

3* CONSIDER REDUCING THE
LUNAR STAY TIME
AND/OR EVA IF THE
TOTAL DOSE TO THE
CREW CAN BE EDUCED
SIGNIFCANTLY *ITHOuT
INCREASING THE TOTAL
RISK TO THE CRE*.

4. CONTINUE MISSION

C.I. CREW SHOULD BEGIN
DOSIMETER READOUTS PER SOP

2.(A) HATCH-DOWN ATTITUOE MAY
USED TO RtuuCE THE TOTAL DOSE.

(B) IF A PARTICLt EVEN*
CONFIRMED TwE CRE* a ILL TRANS
FROM THE LM TO THE C$M ASAK.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 SPACE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT - CONCLUDED

ITEM

28-15

MEAS DESCRIPTION

RADIATION DOSIMETER 1
(CM DEPTH DOSE RATE)

RADIATION DOSIMETER 2
(CM S<IN DOSE RATE) 2

DOSIMETER RATE CHANGE

PROTON COUNT RATE CHAN 1 "

PROTON COUNT RATE CHAN 2

PROTON COUNT RATE CHAN 3

PROTON COUNT RATE CHAN 4

ALPHA COUNT RATE CHAN 1

ALPHA COUNT RATE CHAN 2

ALPHA COUNT RATE CHAN 3

PROTON INTEGER COUNT RATE

TEMP NUCLEAR PART. DET

TEMP NUCLEAR PART* ANAL

• INSTRUMENTATION REQUIREMENTS •

PCM ONBOARD TRANSDUCERS

CK1Q51K

VABD

>NPDS

CK1052K

CK1Q53R

ST082QK

ST0821K

STO822*

ST0823K

STO83OK

ST0831K

ST0832K

ST0838K

STO84OT

ST0841T

PERSONAL RADIATION DOSIMETER (PRO) - 3 - ONBOARD

RATE SURVEY METER (RSM) 3 - ONBOARD

CATEGORY MISSION fkuLE REF

HD 28-12

HD 28-12

HD

HD

HD

HD

HD

HD

HO
HO

HD

HD

HD

MANDATORY TO
BE ONBOARD

MANDATORY TO
BE ONBOARD

28-12

28-14

20-14

28-14

28-14

28-14

28-14
2o-l4

2Q-14

2tt-l4

2b-l4

28-14

20-14

MISSION REV DATE SECTION GROUP PAGE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 29 - RECOVERY

•RULE •

29-1

29-2

29-3

29-4

29-5

CONDITION/MALFUNCTION1 PHASE • RULING CUES/NOTES/COMM£NTS

SPECIFIC

ACCEPTABLE WEATHE
CONDITIONS
AND RECOVERY
CAPABILITY*
IN THE LAUNCH
SITE AREA,

ACCEPTABLE WEATHER
CONDITIONS
AND RECOVERY
CAPABILITY*
IN THE LAUNCH ABORT
AREA TO 1OOO NM
DOWNRANGE AND IN
THE MIDPACIFIC
RECOVERY ZONE

MINIMUM OF £5 AMP
HOURS OF CM
POSTLANDING POWER
AVAILABLE AT
LANDING.

MINIMUM OF 15 AMP
HOURS OF CM
POSTLANDING POWER
AVAILABLE
AT LANDING.

UNTIL ENTRY - 2U
HOURS. RETAIN DELTA
V CAPABILITY TO
MOVE ENTRY POINT
•/-500 NM

PRELAUNCH

PRELAUNCH

MANDATORY

HIGHLY DESIRABLE

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

TO PROVIDE 40 HQukS OF CM
POSTLANDING POWER PLUS ONE
UPRIGHTING.

TO PROVIDE 18
POSTLANDING PQwER
UPRIGHTING.

TO PROVIDE
CAPABILITY.

HOURS
PLUS

OF
ONE

AVClOAMCt

•RECOVERY CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT CQMMANOER'S EVALUATION OF HIS CAPABILITY TO
PERFORM THE RECOVERY OPERATION. WEATHER CONDITIONS AT THE
TIME OF CM LANDING AFFECT BOTH RECOVERV CAPABILITY A\D
STRUCTURAL INTEGRITY OF THE CM. THE FOLLOWING GUIDELINES
ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO
RE-EVALUATE—

SURFACE WINDS
CEILING
VISIBILITY
WAVE HEIGHT

25 KNOTS
1500 FT
3 NM
8 FT

MISSION REV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 RECOVERY SPECIFIC
29-1



RLV I T E M

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 29 - RECOVERY

RULE

29-6

29-7

29-8

29-9

CONDITION/MALFUNCTION* PHASE » RULING CUES/NOTES/COMMENTS

AN ELLIPSE 1&2 NM
UP3ANGE* Ijul NM
DOWNRANGE ANO 10 NM
TO EITHER SIDE OF
55 DEG/550EG
TARGET POINT— AND
AN ELLIPSE 105 NM
UPRANGE AND
DOWNRANGE AND k& NM
TO EITHER SIDE OF
THE ROLL RIGHT 90

DEG (DELAYED)
TARGET POINT WILL
BE CLEAR OF ALL
LAND*

REMAINDER OF
MANEUVER FOOTPRINT
AND AN ELLIPSE 123
NM UPRANGE AND
DOWNRANGE AND 40 NM
TO EITHER SIDE
OF 90 DEG/90DEG
TARGET POINT—
AND ELIPSE LPJ
NM UPRANGE AND
DOWNRANGE AND £fl. NM
TO EITHER SIDE OF
ROLL RIGHT 90 DEG
TARGET POINT WILL
BE CLEAR OF LARGE
LAND MASSES.

AN ELLIPSE Hfi NM
UPSANGEt 1£D NM
DOWNRANGE AND IflD
NM TO EITER SIDE
OF THE GNCS TARGET
POINT—AND AN
ELLIPSE ISO NM
UPRANGE 1BJ2 NM
DOWNRANGE AND T_BD.
NM TO EITHER SIDE
OF THE EMS TARGET
POINT WILL BE CLEAR
OF ALL LAND

REMAINER OF
OPERATIONAL
FOOTPRINT AND AN
ELLIPSE IflP NM
UPRANGE* Iflfi NM
DOWNRANGE* AND T&D.
NM TO EITHER SIDE
OF THE CONSTANT
•«G»» TARGET POINT
MILL BE CLEAR OF
LARGE LAND MASSES

EARTH
ORBITAL

EARTH
ORBITAL

POST-TLI

POST-TLI

MANDATORY

HIGHLY DESIRABLE

MANDATORY

HIGHLY DESIRABLE

MISSION REV OATE SECTION GROUP PAGE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 30 - AEROMEDICAL

ITEM

30-1

30-2

30-3

30-*

30-5

30-6

30-7

GENERAL

PRELAUNCM

PRIOR TO COMMITING TO LAUNCH* THE FOLLOWING CONDITIONS MuST BE MET —

A. SATISFACTORY FLIGHT CREW PHYSIOLOGICAL STATUS.

B. THE MINIMUM CABIN OXYGEN CONCENTRATION FOR LAUNCH IS 60 PEKCENT.

C. THE MINIMUM SUIT OXYGEN CONCENTRATION FOR LAUNCH IS 95 PERCENT.

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN. WATER PRESSURE ABOVE THE CABIN PRESSURE.
SUIT LOOP PURGE IS REQUIRED IF THE SUIT-TC-CA8IN DELTA PRESSURE REMAINS AT ZERO FOR A PEKIOS OF
5 MINUTES.

THE POTABLE WATER PH MUST BE WITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING.

THE MAXIMUM ALLOWABLE CONCENTRATION OF PC02 IS 5MM OF HG.

LAUNCH

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

ORBIT

EARLY MISSION TERMINATION FOR MEDICAL FALL INTO TWO CATEGORIES'

A.

B.

ONSET OF CONDITIONS WHICH ADVERSELY AFFECT CREW SAFETYt HEALTH* OR FUNCTION AND
PERFORMANCE.

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
PALATABILITY* EWEH FOR KOH CONTAMINATION.

RULE NUMBERS 30-8 THROUGH
30-14 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 AEROMEDICAL GENERAL
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RHV I T E M

NASA - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION SO - AEROMEOICAL

RULE •

30-15

30-16

30-17

30-18

ONOITION/MALFUNCTION1 PHASE •

LOiS OR
UNREADABLE EKG

ABNORMAL HEART
RATE* RHYTHM OR EKG

ABNORMAL RESPIRATORY
RATE

ONSET OP SERIOUS
MEDICAL PROBLEM

ALL
PHASES

LAUNCH

EPO

TLC

LO

TEC

LAUNCH

EPO

TLC

LO

TEC

LAUNCH

EPO

TLC

LO

TEC

RULING

* SPECIFIC MISSION RULES

CONTINUE MISSION

A. CONTINUE MISSION

B. NO-GO FOR TLI

C. NO-GO FOR LO!

D. ENTER NEXT BEST PTP

£• ENTER NEXT BEST PTP

A* CONTINUE MISSION

B* NO-GC FOR TLI

C. NO-GC FOR LOI

D. ENTER NEXT BEST PfP

£• ENTER NEXT BEST PTP

A* CONTINUE MISSION
CREW MAY ELECT TO
ABORT IF INTOLERABLE

B. ENTER NEXT BEST PTP

C. ENTER NEXT BEST PTP

D. ENTER NEXT BEST PTP

•E. ENTER NEXT BEST PTP

CUES/NOTES/COMMENTS

ARTIFACTS
LAUNCH

ANTICIPATED DURING

MCC SURGEON MILL EVALUATE THE
PROBLEM AND MAY RECOMMEND EARLY
MISSION TERMINATION IF CORRECTIVE
ACTION IS NOT EFFECTIVE.

MCC SURGEON MILL EVALUATE TH£
PROBLEM ANO MAY RECOMMEND EARLY
MISSION TERMINATION IF CORRECTIVE
ACTION IS NOT EFFECTIVE.

THE ABNORMAL RATES MILL BE
EVALUATED BY THE MCC SURGEON AHO
EARLY MISSION TERMINATION MAY BE
RECOMMENOED IF CORRECTIVE ACTION IS
NOT EFFECTIVE.

MCC SURGEON MILL EVALUATE ANO MAY
RECOMMEND EARLY MISSION TERMINATION
IF CORRECTIVE • ACTION IF NOT
EFFECTIVE.

Mission

APOLLO 11

R6V PATE

4/16/69

SECTION

AEROMEOICAL

GROUP

SPECIFIC
PHYSIOLOGICAL

PAGE

10-2



REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 30 - AEROMEOICAL

RULE • rONDITION/MALFUNCTION1 PHASE •

30-19

30-20

RULING

OYSBARISM IN ANY
CREWMAN

ORAL TEMP EXCEEDS
101 DEG F. DESPITE
CORECTIVE ACTION.

A. IF DUE TO ILLNESS

B. IF RESULTANT FROM
THERMAL OVERLOAD

RULE NUMBERS 30-21
THROUGH 30-24 ARE
RESERVED*

LAUNCH

ALL

LAUNCH

ALL

LAUNCH

ALL

A* CONTINUE MISSION

CREW MAY ELECT TO
ABORT IF CONDITION
INTOLERABLE

IS

B« TERMINATE PHASE

ENTER NEXT BEST PTP

A.I* NOT APPLICABLE

2* TERMINATE PHASE

ENTER NEXT BEST PTP

B.I. NOT APPLICABLE

2. TERMINATE PHASE

ENTER NEXT BEST PTP

CUES/NOTES/COMMENTS

A.I. CHECK SUIT INTEGRITY.

2. IF CONDITIONS PERMIT CREw M
ELECT TO OVER- PRESSURIZE.

(A) ALL THREE SUITS CONNECTED
SUIT CIRCUIT.

(B) SUIT
POSITION

DEMAND REG TO PRESS

<C) MONITOR SUIT PRESS (
REACH 9 PSIA IN 75 SEC)•

(D) SELECT SUIT DEMAND REG INLET
SEL VALVE TO OFF «HEN SUIT PRESS
REACHES 9.0 PSIA.

(E) MAINTAIN SUIT OVtRPRESSUHt
BY OPENING INLET SELECTOR VALVE Ai
NECESSARY.

N O T E — RELIEF FUNCTION
DEMAND REGULATOR IS ISOLATED
USING THIS PROCEDURE.

OF

B. MCC SURGEON WILL EVALUATE AN2
MAY RECOMMEND EARLY MISSION
TERMINATION IF CORR£CTIVE ACTION IS
NOT EFFECTIVE.

MCC SURGEON MAY RECOMMEND EARLY
MISSION TERMINATION IF TREATMENT IS
UNSUCCESSFUL.

MISSION REV DATE SECTION GROUP PAGE

APOLLO XI 4/16/69 AEROMEDICAL SPECIFIC
PHYSIOLOGICAL 30-3



REV ITEM

NASA - M a n n e d Spacecra f t C e n t e r
MISSION RULES

SECTION 30 - AEHOMEDICAL

30-25

30-26

CONDITION/MALFUNCTION1 PHASE • RULING

INCREASE IN PC02
A* IS GREATER THAN

OR EQUAL TO
7*6 MM H6

GREATER THAN OR
EQUAL TO
7*6 MM MG
ANO UNABLE TO
DECREASE

C. GREATER THAN OR
EQUAL TO 10 MMHG

PC02
INSTRUMENTATION
FAILURE

RULE NUMBER 30*27
THROUGH 30-34 ARE
RESERVED.

LAUNCH

ALL

LAUNCH

ALL

LAUNCH
ALL

ALL

A,i, CONTINUE MISSION

2* CONTINUE MISSION

CHANGE LIOH CANISTER

B.I. CONTINUE MISSION

2* CONTINUE MISSION

(A) OPEN SUITS ANO
BREATHE FROM
CABIN

(B) CHANGE SECOND
LIOH CANISTER

(C) TEST PC02 SENSOR

C.I. CONTINUE MISSION
2* TERMINATE PHASE

ENTER NEXT BEST PTP

CONTINUE MISSION

USE ONBOARD C02 TAPES

CUES/NOTES/COMMENTS

A. PC02 SHOULD DECREASE BELOW 2 MM
HG WITHIN 30 MINUTES.

B.2. LIOH CANISTERS WILL NOT BE
CHANGED IN AN UNPRESSURI ZED CABIN.

B.2.(C) PC02 SENSOR T E S T —

• ISOLATE SUIT CIRCUIT BY
DISCONNECTING SUIT HOSES FROM THE
SPACECRAFT

OPEN

SUIT CJR RET AIR VALVE CLOSED

CRACK 02 METERING VALVE TO

PURGE FOR 30 SECONDS

CLOSED 02 METERING VALVE

• IF ABOVE PROCEDURE RESULTS IN
A PCO READING NEAR ZERO* THE PC02
SENSOR IS OPERATING PROPERLY

MISSION

APOLLO 11

REV DATE

4/16/69

SCCTION

AEROMEOICAL

GROUP

SPECIFIC
EQUIPMENT

PAGE
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 30 - AEROMEDICAL - CONCLUDED

ITEM

30-35

• INSTRUMENTATION REQUIREMENTS •

CSM

MEAS DESCRIPTION

ELECTROCARDIOGRAM

ELECTROCARDIOGRAM

ELECTROCARDIOGRAM

C02 PARTIAL PRESSURE

SUIT CABIN DELTA PRESS

ORAL TEMPERATURE

PNEUMOGRAM

PNEUMOGRAM

PNEUMOGRAM

PCM

CJ0060J

CJ0061J

CJ0062J

CF0009P

CF0003P

CJ0200R

CJ0201R

CJ0202R

ONBOARD

NOT DISPLAYED

NOT DISPLAYED

NOT DISPLAYED

METER

NOT DISPLAYED

CLINICAL
THERMOMETER

NOT DISPLAYED

NOT DISPLAYED

NOT DISPLAYED

LM

C02 PARTIAL PRESSURE

ELECTROCARDIOGRAM

PNEUMOGRAM

PLSS

PLSS ELECTROCARDIOGRAM

•MANDATORY TO CABIN CLOSEOUT

EVA RULES NOT INCLUDED

MISSION RULE
TRANSDUCERS CATEGORY REFERENCE

GF1521P METER

GT9999 NOT DISPLAYED

NOT DISPLAYED

GTtl24J

COMMON

M*

M*

M»

HD

HD

M*

HD

HO

HD

30-15/16

30-15/16

30-13/16

30-2/27/28

30-3/19

30-20

30-17

30-17

30-17

HD

HD

HD

30-15/16

30-17

30-15/16

MISSION REV DATE SECTION GROUP PAGE
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R l V ! T E M

NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - EASEP

ITEM

31-1

GENERAL

GENERAL

1.

5*

•HE GATHERING OF SCIENTIFIC DATA WILL NOT BE COMPROMISED FOR ENGINEERING OR
TEST PURPOSES*

REDUNDANT OR BACKUP SYSTEMS WILL NOT BE SELECTED UNLESS A FAILURE WARRANTS
SUCH ACTION. SWITCHING TO REDUNOANT SYSTEMS WILL NOT BE ACCOMPLISHED TO
SATISFY ENGINEERING TESTS UNLESS ALL SCIENTIFIC MISSION OBJECTIVES HAVE BEEN
COMPLETED ANO THE PSEP HAS BEEN DEPLOYED ON TH£ MCCN FOR ONE YEAR.

SIT 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 IS NECESSARY TO SATISFY CERTAIN SCIENTIFIC OBJECTIVES. IF THE
BIT RATE IS CHANGED FROM THE NORM BECAUSE OF A MSFN PROBLEM* THE PSEP WILL
BE CONFIGURED BACK TO NORMAL (1.06 *B°S> PRIOK TO TERMINATION OF SUPPORT OF
THAT SITE.

BEFORE IMPLEMENTING ANY MISSION RULE ACTION BASED ON AN APPARENT PSEP
MALFUNCTION. IT WILL BE ASCERTAINED THAT THERE ARE NC PROBLEMS WIT" THE VSFN
SUPPORTING SITE.

THE TIMER INHIBIT COMMAND WILL NOT BE SENT PRIOR TO ALL EXPERIMENTS BEING CM
AND PROPERLY ADJUSTED FOR OPTIMUM SCIENTIFIC DATA RETURN.

THE TIMER WILL NEVER BE INHIBITED WHILE THE PSEP TRANSMITTER IS OFF* A N D T H E
PSEP TRANSMITTER WILL NEVER BE COMMANDED OFF WHILE THfc TIMER IS" INHIBITED.

EITHER PSEP COMMAND DECODER MAY BE ADDRESSED DURING NORMAL GROUND COMMANDING
OPERATIONS*

ANYTIME PCU NO* 2 IS SELECTED BY COMMAND OR BY AUTOMATIC SWITCHOVER FROM PCu
NO. 1* SELECTION OF PCU NO. 1 WILL NOT BE ATTEMPTED UNLESS SCIENTIFIC DATA
IS BEING LOST DUE TO IMMINENT TOTAL FAILURE OF PCu NO. 2.

NO FUNCTION CAN BE COMMANDED (OTHER THAN ''STANDBY OFF»• OR flOPERATE
S E L E C T " ) IN AN EXPERIMENT* BY GROUND COMMAND OR BY ONBOARD TIMER* UNLESS
THE EXPERIMENT IS IN THE "OPERATE 1 1 MODE.

10*

11*

12*

13*

14*

15*

16.

PSE

1*

THE PSE WILL BE GOUND COMMANDED ON PRIOR TO THE CREW LEAVING THE
CS AREA.

IMMEDIATE

PDR NO* 1 (SW) WILL BE COMMANDED ON APPROXIMATELY ONE (1)
SUNSET*

HOUR BEFORE LUNAR

TRANSMITTER WILL BE COMMANDED OFF APPROXIMATELY ONE (1) HOUR
SUNSET.

BEFORE LUNAR

NO SEQUENCE OF COMMAN0S WILL BE SENT WHICH WILL CAUSE UNLOADING OF THE 29v
LINE* UNLOADING THE 29v LINE COULD CAUSE AN OUT OF REGULATION CONDITION* A
BUILDUP OF SPIKES ON THE OUTPUT FILTER CAPACITORS* AND VOLTAGE UP TO 50
VOLTS WHICH WOULO DAMAGE CS COMPONENTS*

AT LUNAR SUNRISE. THERE MUST BE PROPER LOADING ON THE CS TO ASSURE
REGULATION ANO PREVENT OVER-VCLTAGE CONDITIONS ON CS COMPONENTS*

SUBSEQUENT TO DEPLOYMENT* ASTRONAUT WILL AVOID BLOCKING SOLAR PANEL FIELD
OF VIEW ON SUNS IDE.

THE TRANSMITTER WILL NOT BE COMMANDED ON UNTIL APPROXIMATELY 20 HOURS AFTER
LUNAR SUNRISE.

THE PSE WILL BE UNCAGED AS SOON AS POSSIBLE AFTER THE PSE IS COMMANDED ON.

THE TEMPERATURE OF THE PSE ELECTRONICS IN TH£ CENTRAL STATION* MONITORED ON AT-5
THERMAL PLATE 3 TEMP** MUST BE ABOVE fr29 DEG F BEFORE THE JSE CAN BE
UNCAGED- HOWEVER* PSE UNCAGING WILL BE ATTEMPTED AT ANY TEMP.

2* THE PSE LEVELING MOTORS WILL NOT BE ACTIVATED PRIOR TO UNCAGING OF THE PSE.

3* AFTER PSE LEVELING OF THE HORIZONTAL COMPONENTS CLPX AND LPY) HAS BEEN
COMPLETED* THE COARSE LEVEL SENSORS WILL BE GROUND COMMANDED OUT (VIA CMD
102 LEVEL SENSOR IN/OUT).

MISSION REV DATE SECTION GROUP PAGE

APOLLO IX 4/16/69 EASEP GENERAL
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REV I T E M

N A S A - M a n n e d S p a c e c r a f t C e n t e r
MISSION RULES

SECTION 31 - EASE?

ITEM

FOR PROPER OPERATION OF THE PSEi THE FEEDBACK FILTER MUST BE IN TME
FOLLOWING MODES (THE FILTER IS GROUND COMMANDED IN AND OUT OF TME FEEDBACK.
LOOP BY CMD 101 PSE FILTER IN/OUT) —

A. LEVELING MOTOR MOOE OF ANY KINO - FILTER OUT

B« LONG PERIOD CALIBRATION - FILTER IN

C* NORMAL OPERATIONAL MOOE - FILTER IN

TME X-AXIS AND Y-AXIS MASSES OF THE PSE MUST BE LEVELED BEFORE THE Z-AXIS
MASS*

REFER TO STANOARO OPERATING PROCEDURE FOR PSE LEVELING PROCEDURES*

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

PSE WILL BE PLACED IN STBY-SELECT CONOITlONt
APPROXIMATELY ONE (D HOUR BEFORE LUNAR SUNSET*

BY GROUND COMMAND*

RULES 31-2 THRU
31-9 ARE RESERVED

MISSION

APOLLO 11

KEV OATC

4/14/69

SECTION

EASCP

GROUP

GENERAL

PAGE
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r Rt : V I T E M

NASA - M a n n e d Spacecra f t C e n t e r
MISSION RULES

SECTION 31 - EASEP

RULE 'CONDITION/MALFUNCTION* PHASE '

31-10

RULING CUES/NOTES/COMMENTS

FAILURE OF PCU

RULES 31-11 THRU
31-19 ARE RESERVED

A, IF PCU 1 IS ACTIVE.
SELECT PCU 2*

IF PCU 2 IS A C T I V E —

1* VERIFY THAT
SCIENTIFIC DATA IS
BEING LOST.

2. VERIFY THAT TOTAL
FAILURE OF PCU 2 IS
INEVITABLE.

3« IF ABOVE CONDITIONS
ARE MET* SELECT
PCU 1.

C U E — PCU OUTPUT VOLTAGES AR£
OFF NOMINAL ANO SCIENTIFIC DATA IS
BEING LOST.

AUTOMATIC SWITCHOVER FROM PCU 1
TO PCU 2 SHOULD OCCUR WHEN THE +12
VDC BUS VARIES «-l VDC.

CMD 062• PCU 2 SELECT*

CMD 060* PCU 1 SELECT*

MISSION

APOLLO 11

REV DATE

4/14/69

SECTION

EASEP

GROUP

ELECTRICAL
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REV ITEM

NASA - M a n n e d S p a c e c r a f t C e n t e r

MISSION RULES

SECTION 31 - EASEP

RULE

31-20

lONDITION/MALFUNCTION1 PHASE ' RULING CUES/NOTES/COMMENTS

ANY THERMAL PLATE
TEMP. EXCEEDS

DEG F.

RULES 31-21 THRU
31-29 ARE RESERVED.

REFER TO GRAPH OF CENTRAL
STATION INTERNAL POWER
DISSIPATION VS. ShUNT
CURRENT TO OETERMINE THE
PROPER COMBINATION OF THE
FOLLOWING ALTERNATIVES TO
BE EXERCISED—

1* PDR NO* 1 ON OR OFF

2. PDR NO* 2 ON OR OFF

3. PSE OFF

<*>• TRANSMITTER OFF

SELECT THE ADJUSTMENT WHICH
REDUCES HEAT GENERATION (E.G.T QY
REDUCING INTERNAL PQWER DISSIPATION)
ANO MINIMIZES THE RISK OF EXCEEDING
PCU HIGH AND LOW LOAD LIMITS (ALS&T
SHUNT CURRENT HIGH AND LG* LIMITS),
GRAPH OF INTERNAL POWER DISSIPATION
VS. PCU LOA0 COULD BE USED IF
AVAILABLE. THERMAL PLATE TE*».
MEASUREMENTS ARE AT-3i AT-fct AT-5t
AT-6t AND AT-7. PDR NO. 1 DISSIPATES
5 WATTS. PDR NO. 2 DISSIPATES It
WATTS.

MISSION DATE SECTION GROUP PAGE
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N A S A - M a n n e d S p a c e c r a f t C e n t e r

c
MISSION RULES

SECTION 31 - EASEP

lULE ONDITION/MALFUNCTIQN1 PHASE

31-30 EASEP FAILS TO
RESPOND TO A CMD,

C

RULING

RULES 31-31 THRU
31-39 ARE RESERVED*

A* REINITIATE THE CMD*

9. IF UNSECCESSFULf SELECT
OTHER DECODER IALSEP 2A
OR 28) AND REINITIATE
THE CMD.

C. IF UNSECCESSFUL. SEND
A 'SPARE* CMD.

D. IF UNSECCESSFUL* SWITCH
TO OTHER DATA PROCESSOR.

C'JES/NQTES/COMWENTS

C U E — NO FUNCTIONAL VERIFICATION
AND NO CMD VERIFICATION «ORD (Cvw)

VERIFY THAT THE RECEIVER CB ^AS
NOT OPENED.

•SPARE' CMD SHOULD YIELD CV* boT
NO FUNCTION, CMD ISO. 153• 15*. A.**
155 ARE SPARE CMOS*

CMD 034 PROCESSOR «X» SELECT.

CMD 033 PROCESSOR »Y» ST^ECT.

MISSION

APOLLO 11

REV OATE
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R t . V I T E M

NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - EASE?

R RULE '

i

i

31-40

31-41

31-42

31-43

CONDITION/MALFUNCTION' PHASE • RULING •

LOSS OF DOWNLINK
CARRIER.

LOSS OF DOWNLINK
MODULATION.

UNABLE TO RETAIN
NORMAL BIT RATE*

•

•

ONE OR MORE SYNC
LOSSES EVERY TEN
(10) SECONDS.

>

i

i

MISSION

APOLLO 11

REV

A. SELECT OTHER TLM
TRANSMITTER.

B. IF NO EFFECT— SEND
TRANSMITTER ON CMD.

A. SELECT OTHER DATA
PROCESSOR.

B» IF NO EFFECT— SELECT
OTHER TLM TRANSMITTER.

A. SEND NORMAL BIT RATE
CMD.

B. IF UNSUCCESSFUL* SEND
NORMAL BIT RATE RESET
CMD.

C. IF UNSUCCESSFUL* SELECT
OTHER DATA PROCESSOR.

0. IF UNSUCCESSFUL* REPEAT
STEP A AND/OR STEP 8.

A. SWITCH TO REDUNDANT
TRANSMITTER*

B. IF UNSUCCESSFUL-
SWITCH TO REDUNDANT
DATA PROCESSOR.

C. IF UNSUCCESSFUL-
SELECT LOW BIT RATE*

i

i

OATE

4/l6/*f

SECTION

EASEP

CUES/NOTES/COMMENTS

1 GROUND STATION VERIFIES THAT LOSS
1 OF TLM CARRIER IS NOT FAILURE IN
1 GROUND SYSTEMS. SELECTION OF
ALTERNATE TRANSMITTER wlLL RESET
CIRCUIT BREAKERS TO THE TRANSMITTERS
(Cd-02* C8-03* C8-04* AND CB-05).

1 CMD 012 TRANSMITTER^' SELECT.

CMD 013 TRANSMITTER 'B' SEuECT.

CMD 013 TRANSMITTER ON.

GROUND STATION VERIFIES LOSS OF
MODULATION ON TLM CARRIER.

CMD 034* PROCESSOR 'X* SEuECT.

CMD 033* PROCESSOR »Y» SELECT.

CMD 012* TRANSMITTER 'A1 SELECT.

CMD 019* TRANSMITTER »B» SELECT.

•

LSM DATA IS MEANINGLESS IN LOW
BIT RATE.

CMD 006* NORMAL BIT RATE

CMD Oil* NORMAL BIT RATE RESET

CMD 034* PROCESSOR 'X' SELECT

CMD 033* PROCESSOR *Y* SELECT

THIS RATE OF SYNC LOSSES EXCEEDS
BIT ERROR RATE. INDICATION OF
MALFUNCTION WILL BE EVENT LIGHT.

THIS ACTION ASSUMES NO GROUNO
STATION MALFUNCTION.

LOW BIT RATE IS 530 BPS RATE.
NOTE THAT LSM DATA MILL BECOMt
MEANINGLESS.

CMD 012* TRANSMITTER 'A» SELECT

CMD 019 • TRANSMITTER «B» SELECT

' CMD 034* PROCESSOR 'X* SELECT

1 CMD 039* PROCESSOR *Y' SELECT

1 CMD 007* LOW BIT RATE SELECT

GROUP

DOWNLINK

PAGE

31-*
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MISSION RULES

SECTION 31 - EASEP

R PRULE

c

:ONDITION/MALFUNCTION» PHASE • MULING CUES/NOTES/COMMENTS

DATA DEMAND SIGNAL
FROM DATA PROCESSOR
FAILS—HIGH

RULES 31-45 THRU
31-49 ARE RESERVED*

SWITCH TO REDUNDANT
PROCESSOR* USING THE
OTHER DECODER*

C U E S -
COMMAND VERIFICATION WORD (CVw»

IS STEADILY INDICATING AN ERRONEOUS
PATTERN OTHER THAN ALL ZEROS (Cv*
LIGHT ON EVERY 0*6 SECONOS) AFTER A
CMD HAS BEEN StiNT.

NOTE WHICH PROCESSOR WAS IN
OPERATION FROM LOG DATA I NO TM POINT
DISPLAYED)*

CMO 034» PROCESSOR 'X' SELECT

CMD 035• PROCESSOR »Y« SELECT

MISSION «EV OATE SECTION GROUP PAGE

APOLLO 11 4/16/69 EASEP DOWNLINK
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SECTION 31 - EASEP

31-50

31-51

31-52

31-53

31-54

CONDITION/MALFUNCTION' PHASE RULING

FAILURE OF AUTOMATIC
PSE LEVELING MODE

PSE LEVELING MOTOR
FAILS ON

FAILURE OF PSE
LEVELING MOTOR - OFF

FAILURE OF
MECHANICAL LEVEL
DRIVE

MISALIGNED COARSE
SENSOR

REFERENCE PROCEDURE FOR
MANUAL LEVELING OF THE PSE
BY GROUND COMMANDS*

ALTERNATELY GND CMD PSE TO
STANDBY SELECT ANO TO
OPERATE SELECT.

NO ACTION CAN BE TAKEN*

SELECT LOW SPEED AND HIGH
SPEED AND DIRECTION
REVERSALS ALTERNATELY.

A. COMMAND COARSE SENSOR
OUT WHEN CORRESPONDING
MOTOR IS IN LEVELING
OPERATION.

B* REFERENCE PROCEDURE
FOR MANUAL LEVELING OF
THE PSE BY GROUND
COMMANDS.

CUES/NOTES/COMMENTS

PSE ACTIVATION PRESETS LEVELING
MODE TO AUTOMATIC. CMD 103 WILL
SWITCH TO THE MANUAL MODE. CMD 103
IS A 2-STATE CMD« PSE LEVELING MODE
AUTO/MANUAL.

UNABLE TO COMMANO PSE LEVELING
MOTOR OFF.

C U E S — LEVELING MOTOR WILL DRA*
3 WATTS FROM RESERVE POWER.

CMD 017* IXP 1 (PSE) STANDBY
SELECT*

CMD 01*• EXP 1 (PSE) OPERATE
SELECT*

CUES—— NO DROP IN RESERVE POwE*
(NORMALLY 3 WATTS) WHEN ATTEMPT IS
MADE TO TURN MOTOR ON. AND NO
ACTIVITY ON SHORT PERIOD 2-DATA
CHANNEL*

C U E S — NO MOTION OF THE PLATFORM
CAN BE DETECTED ON THE OTHER 'LP
HORIZONTAL OR LPl COMPONENT TIDAL
OUTPUT.

X-MOTQR ON/OFF - CMD 070

Y-MOTOR ON/OFF - CMD 071

Z-MOT08 ON/OFF - CMD 072

DIRECTION PLUS/MINUS - CMD 0 74

SPEED LOW/HIGH - CMD 075

WHILE IN FINAL LEVELING PHASE
(LOW STEPPING RATE)* THE MOTOR
REVERTS TO A HIGH STEPPING RATE
REPEATEDLY WITHOUT ACHIEVING
CENTERING*

COARSE LEVEL SENSOR ANO GIMBAL
WILL NEVER ALIGN. AND THE MOTOR WILL
CONTINUE TO DRIVE BEYOND LEVEL.

CMD 102* COARSE SENSOR OUT.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 EASEP PSE
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MISSION RULES
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R 'RULE 'CONDITION/MALFUNCTION' PHASE »

G

31-55

31-56

31-57

RULING CUES/NOTES/COMMENTS

FAILURE OF COARSE
LEVEL SENSOR

LONG PERIOD
COMPONENTS STICK

ELECTRICAL FAILURE
OF LONG PERIOD
COMPONENT

MISSION

A* SELECT MANUAL PSE
LEVELING MODE*

B. GROUND COMMAND COARSE
LEVEL SENSOR OUT.

C. PROCEED WITM MANUAL
LEVELING FOR COARSE
LEVELING. PROCEDURE •

D. USE AUTO MODE FOR FINE
LEvELINGt PROCEDURE .

A. USE HIGH SPEED* MANUAL
LEVELING IN DIRECTION
WHICH PULLS MASS AWAY
FROM STOP.

B. IF UNSUCCESSFUL* SELECT
LOW SPEED AND HIGH SPEED
AND DIRECTION REVERSALS
ALTERNATELY.

TERMINATE LEVELING OF THE
AFFECTEO AXIS AFTER COARSE
SENSOR PHASE IS COMPLETED.

C U E S — NO HIGH SPEED MOTOR
OPERATION IS MOTICED DURING INITIAL
LEVELING PHASE AND COMPONENT DOES
NOT CENTER WITHIN EXPECTED TIME. (40
MINUTES MAXIMUM IN AUTO MODE.)

USE HIGH SPEED MANUAL
FOR COARSE LEVELING.

CMD 1 0 3 *
AUTO/MA/SiUAL.

PSE

LEVELING

LEVELING MODE

CMD 102* COARSE LEVEL SENSOR QuT.

C U E — FAILURE TO CENTER *ITHIN
EXPECTED TIME (40 MINUTES MAXIMUM IN
AUTO MODE).

IF STEPS A AND B
COMPONENT IS DEFECTIVE.

NOTE-
LIMITS.

FAIL* LP

DO NOT EXCEED LEVELING

X-MOTOR ON/OFF - CMD 070

Y-MOTOR ON/OFF - CMO 071

Z-MOTOR ON/OFT - CMD 072

DIRECTION PLUS/MINUS - CMD 074

SPEED LOW/HIGH - CMD 075

C U E — TIDAL OUTPUT IS WITMIN
RANGE* BUT IS NOT AFFECTED BY
LEVELING OR CENTERING DRIVE.

REV DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 EASEP PSE
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•RULE

31-58

31-59

31-60

CONDITION/MALFUNCTION1 PHASE • RULING CuES/NOTES/COMMENTS

FAILURE TO UNCAGE

AUTOMATIC SWITCHOVER
OF PSE TO STANDBY

PSE GOES OFF WHILE
IN STANDBY MODE

A* TO UNCAGE ARM-—

1. SEND UNCAGE ARM/FIRE*

2. IF UNSUCCESSFUL*
FIRST 12-HOUR TIMER
PULSE MILL ARM
ACTUATOR.

3. IF UNSUCCESSFUL* 9*
HOURS *2 MINUTES
PULSE FROM DELAYED
CMD SEQUENCER WILL
ARM ACTUATOR*

B. TO UNCAGE FIRE (AFTER
THE ACTUATOR HAS BEEN
ARMED) —

1. SEND UNCAGE ARM/FIRE*

2* IF UNSUCCESSFUL* NEXT
12-HOUR TIMER PULSE
WILL FIRE THE
ACTUATOR*

3. IF UNSUCCESSFUL* SENO
CMD 037 EXPER 1 (PSE)
STANDBY SELECT.

IF PSE HAS NOT BEEN RIPPLED
OFF* COMMANO EXPER. 1 (PSE)
TO OPERATE SELECT.

COMMAND EXPER. 1 (PSE) TO
OPERATE SELECT.

NORMAL UNCAGING OF PSE ACCOMPLISMED
BY SENOING CMO 073 UNCAGE ARM/FIRE
TWICE* ONCE TO ARM AND ONCE TO FIRE
THE ACTUATOR CIRCUIT WHICH UNCAGES
ALL SPRING MASSES.

N O T E — AT05 THERMAL PLATE 3
TEMP* PSE ELECTRONICS IN CENTRAL
STATION MUST BE ABOVE +25 DEG F
BEFORE UNCAGING IS POSSIBLE*

IF CIRCUIT BREAKER CB-06 HAS OPENED
FROM OVERCURRENT (500 MA «•/- 10
PERCENT)* STANDBY MODE MILL BE
SELECTED AND THE CIRCUIT &REAKE&
WILL BE RESET AUTOMATICALLY.

CMD 036* EXPER. 1 OPERATE SELECT.

C U E — EXP. 1 STDBY OISCRETE
EXTINGUISHES* AND RESERVE POWER
INCREASES SINCE POWER I* REMOVED
FROM THE HEATERS. FuSE IF-03) HAS
PROBABLY BEEN BLOWN BY OVERCURRENT
(500 MA). CAPABILITY TO SELECT PSE
STANDBY MODE IS LOST.

CMD 036* EXPER. 1 OPERATE SELECT*

MISSION REV DATE SECTION GROUP PAGE

APOLLO 11 CASEP PSE
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RULE ' lONDlTION/MALFUNCTION1 PHASE •

31-61

31-62

RULING

PSE INSTRUMENT TEMP
rtELOW 123 DEG F

PSE INSTRUMENT TEMP
EXCEEDS 12? OEG F

COMMAND HEATER TO MANUAL
ON*

A. COMMAND HEATER OFF*

8* IF UNSUCCESSFUL* COMMANO
PSE TO STANDBY• THEN
TO OPERATE*

MISSION

APOLLO 11

REV DATE

4/16/69

SECTION

EASEP

GROUP

PSE

CUES/NOTES/COMMENTS

ASSUME AUTOMATIC THERMOSTAT CONTROL
FAILED* CMO 076 IS A 4-STATE CMD»
WHICH CAN SEQUENTIALLY STEP THRCUGH
THE FOLLOWING MOOES TO CC.NTftOL THE
PSE SENSOR HEATER—

1. OFF

2* MANUAL HEATER ON

3* OFF

<»• AUTOMATIC THERMOSTAT CONTROL
ENABLED*

DL-07 PSE INSTRUMENT TEMP*

A. CMD 076 IS A 4-STATE CMD WHICn
CAN SEQUENTIALLY STEP THROUGH TM£
FOLLOWING MOOES TO CONTROL THE PSE
SENSOR HEATER —

1* OFF

2* MANUAL HEATER ON

3* OFF

*• AUTOMATIC THERMOSTAT CONTROL
ENABLED*

DL-07 PSE INSTRUMENT TEMP.

B* SELECTING PSE TO STANDBY WILL
REINITIALIZE TO AUTOMATIC THERMOSTAT
CONTROL*

PAGE
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MISSION RULES

APPENDIX A - ACRONYMS AND SYMBOLS

ITEM

AC ALTERNATING CURRENT
ACA ATTITUDE CONTROLLER ASSEMBLY
ACCEL ACCELEROMETER
ACCUM ACCUMULATOR
ACS ATTITUDE CONTROL AND STABILIZATION SYSTEM
ACT ACTUATOR
ACEG AUXILIARY DISPLAY EQUIPMENT GROP
AEA ABORT ELECTRONICS ASSEMBLY
AELD ASCENT ENGINE LATCHING DEVICE
AFD ASSISTENT FLIGHT DIRECTOR
AFETR AIR FORCE EASTERN TEST RANGE
A/G AlR-TO-GRQUND
AGS ABORT GUIDANCE SYSTEM
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S)
ANT ANTENNA
AOA ANGLE OF ATTACK
AOH APOLLO OPERATIONS HANDBOOK
AOT ALIGNMENT OPTICAL TELESCOPE
APS ASCENT PROPULSION SYSTEM
APS AUXILIARY PROPULSION SYSTEM
ARIA APOLLO RANGc INSTRUMENTATION AIRCRAFT
ASA ABORT SENSO* ASSEMBLY
ASAP AS SOON AS PRACTICAL
ASC ASCENT
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY
ATP ALTERNATE TARGET POINT
ATT ATTITUDE
AUX AUXILIARY
AZUSA ELECTRONIC TRACKING ANO VECTORING

SYSTEM ETR

BA BANK ANGLE
BAP BEST ADOPTIVE PATH
BAT BATTERY
BDA BERMUDA MSFN REMOTED SITE
B/H BLOCK HOUSE
BMAG 3ODY MOUNTED ATTITUDE GYRO
3RS0 BERMUDA RANGE SAFETY OFFICER
BSE BOOSTER SYSTEMS ENGINEER
9TU BRITISH THERMAL UNIT

CAL CALIBRATE
CASTS COUNTDOWN ANO STATUS TRANSMISSION

SYSTEM
CB CIRCUIT-BREAKER
CCATS COMMAND* COMMUNICATIONS* AND TELEMETRY

SYSTEM
CCw COUNTERCLOCKWISE
CDH CONSTANT DELTA HEIGHT
COP COMMAND DATA PROCESSOR
CDR COMMANDER
CDU COUPLING DATA UNIT
CES CONTROL ELECTRONICS SYSTEM
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CF* CUBIC FEET PER MINUTE
CIF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
CKT CIRCUIT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR
CM COMMAND MODULE
CMC COMMAND MODULE COMPUTER
CMD COMMAND
CMP COMMANO MODULE PILOT
C/O CUTOFF
CO2 CARBON DIOXIDE
COAS CREW OPTICAL ALIGNMENT SIGHT
COI CONTINGENCY ORBIT INSERTION
COMM COMMUNICATION

CONF
CONTROL
CP
CRO
CRYO
CSI
CSM
CTE
CVS
CVTS

cw
ctw
CYI

DAP
DB
DC
DCA
DCS
ODD
DECA
DEDA
DEG
DESC
DFI
DK
DKD
DOD
DPS
DRA
DRS
DSC
DSE
DSKY
DTO
D/TV

ECS
EDS
EECOM

EKG
EMR
EMS
EMU
ENG
EPS
ERR
ESE
ETDM

ETR
EVA
EVAP
EVT
EVVA

CONFERENCE
LM GNC SYSTEMS ENGINEER
COMMUNICATIONS PROCESSOR
CARNARVON MSFN REMOTED SITE
CRYOGENICS
CONCENTRIC SEQUENCE INITIATE
COMMAND SERVICE MODULE
CENTRAL TIMING EQUIPMENT
CONTINUOUS VENT SYSTEM
CHIEF VEHICLE TEST SUPVlSOR
CLOCKWISE
CAUTION AND WARNING
CANARY ISLAND

DIGITAL AUTO PILOT
DEADBAND
DIRECT CURRENT
DIGITAL COMMANO ASSEMBLY
DIGITAL COMMAND SYSTEM
DIGITAL DISPLAY DRIVER
DESCENT ENGINE CONTROL ASSEMBLY
DATA ENTRY ANO DISPLAY ASSEMBLY
DEGREE
DESCENT
DEVELOPMENT FLIGHT INSTRUMENTATION
DOCK
DOCKED
DEPARTMENT OF DEFENSE
DESCENT PROPULSION SYSTEM
OISCRETE RECOVERY AREA
DATA RECEIVING STATION
DYNAMIC STANDBY COMPUTER
DATA STORAGE EQUIPMENT
DISPLAY KEYBOARD
DETAILED TEST OBJECTIVE
DIGITAL TO TELEVISION

ENVIRONMENTAL CONTROL SYSTEM
EMERGENCY DETECTION SYSTEM
ELECTRICAL* ENVIRONMENTAL* AND

COMMUNICATIONS
ELECTROCARDIOGRAM
ERROR MONITOR REGISTER
ENTRY MONITORING SYSTEM
EXTRA-VEHICULAR MOBILITY UNIT
ENGINE
ELECTRICAL POWER SYSTEM
ERROR
ELECTRONIC SUPPORT EQUIPMENT
RANGE SAFETY SUPERVISOR *SC

CALLOUT
EASTERN TEST RANGE
EXTRA-VEHICULAR ACTIVITY
EVAPORATOR
EXTRA-VEHICULAR TRANSFER
EXTRA-VEHICULAR VISOR ASSEMBLY

F/A
FC
FCSM

FD
FDAI

FDO
FIDO
FIG
FITH

FORWARO/AFT
FUEL CELL OR FLIGHT CONTROL
FLIGHT COMBUSTION STABILITY
MONITOR

FLIGHT DIRECTOR
FLIGHT DIRECTOR ATTITUDE

INDICATOR
FLIGHT DYNAMICS OFFICER
FLIGHT DYNAMICS OFFICER
FIGURE
FIRE IN THE HOLE

MISSION REV DATE SECTION GROUP PAGE
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ITEM

FL FULL LIFT
FM FREQUENCY MODULATION
FPS FEET PER SECOND
FOR FLIGHT QUALIFICATION RECORDER
FTP FIXED THROTTLE POINT

G GRAVITY
G&C GUIDANCE AND CONTROL
GASTA GIMBAL ANGLE SEQUENCE TRANSLATION

ASSEMBLY
GBI GRAND BAHAMA ISLAND
GDA GIMBAL DRIVE ASSEMBLY
GDC GYRO DISPLAY COUPLER
GET GROUND ELAPSED TIME
GETI GROUND ELAPSED TIME OF IGNITION
GMT GREENWICH MEAN TIME
GMTLO GREENWICH MEAN TIME OF LIFTOFF
G&N GUIDANCE AND NAVIGATION
GN2 GASEOUS NITROGEN
GNC GUIDANCE NAVIGATION CONTROL
GNCS GJIDANCE. NAVIGATION* AND CONTROL SYSTEM
GNO GROUND
GRR GUIDANCE REFERENCE RELEASE
GSFC GODDARD SPACE FLIGHT CENTER
GTS GIMBAL TRIM SYSTEM
GUIDO GUIDANCE OFFICER

H2 HYDROGEN
H2O WATER
HA HEIGHT OF APOGEE
HAW HAWAII
H8R HIGH-BIT-RATE
HF HIGH FREQUENCY
HP HEIGHT OF PERIGEE
HS HIGH-SPEED
HZ HERTZ

IC INTERCOMMUNICATIONS EQUIPMENT
IGA INNER GIMBAL AXIS
IMU INERTIAL MEASUREMENT UNIT
INJ INJECTOR
INST INSTRUMENTATION
INV INVERTER
IP IMPACT POINT OR IMPACT PREDICTION
IRIG INERTIAL RATE INTEGRATING GYRO
ISOL ISOLATION
ISS INERTIAL SUBSYSTEM
IU INSTRUMENTATION UNIT
IVT INTRAVEHICULAR TRANSFER

JD JET DRIVER

KOH POTASSIUM HYDROXIDE
KSC KENNEDY SPACE CENTER

LB POUNO
LBR LOW-BIT-RATE
LCG LIQUID COOLING GARMENT
LES LAUNCH ESCAPE SYSTEM
LET LAUNCH ESCAPE TOWER
LGC LM GUIDANCE COMPUTER
LM2 LIQUID HYDROGEN
LIOH LITHIUM HYDROXIDE
LM LUNAR MODULE

LMDE LM DESCENT ENGINE
LMP LM MODULE PILQT
L/O LIFTOFF
LOI LUNAR ORBIT INSERTION
LOS LINE-OF-SIGHT
LOX LIQUID OXYGEN
L/R LEFT/RIGHT
LV LOW-VOLTAGE
L/V LAUNCH VEHlCLt
LVDA LAUNCH VEHICLE DATA ADAPTER
LVOC LAUNCH VEHICLE DIGITAL COMPUTER

MALF MALFUNCTION
MCC MISSION CONTROL CENTER
MCC MIDCOURSE CORRECTION
MCFRW MASTER CAUTION AND WARNING
MDAS MEDICAL OATA ACQUISITION SYSTEM
MED MANUAL ENTRY DEVICE
MESC MASTER EVENTS SEQUENCE CONTROLLER
MFCO MANUAL FUEL CUTOFF
MFV MAIN FUEL VALVE
MGA MIDDLE GIMBAL AXIS
MIL MERRITT ISLAND
MITE MASTER INSTRUMENTATION TIMING

EQUIPMENT
MNFLD MANIFOLD
M60 MAINTENANCE ANO OPERATION
MOC MISSION OPERATIONS COMPUTTR
MSFN MANNED SPACE F L I G M T NETWORK
MSK MANUAL SELECT KEYBOARD
MSTC CSM SPACECRAFT TEST CONDUCTOR
MTVC MANUAL THRUST VECTOR CONTROL
MUX MULTIPLEXER

NASA NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION

NCC COMBINED CORRECTIVE MANEUVER
NM NAUTICAL MILES
NPV NON-PROPULSIV& VENT
NSR COELLlPTICAL MANEUVER

02 ' OXYGEN
0/B ONBOARD
ODOP OFFSeT DQPPLE* AND POSITION
OGA OUTER GIMBAL AXIS
OMSF OFFICE OF MANNEO SPACE FLIGHT
OPS OXYGEN PURGE SYSTEM
ORDEAL ORBITAL RATE ORIVE ELECTRONICS

APOLLO LM
OXID OXIDIZER

PAFB PATRICK AIR FORCE BASE
PAM PULSE AMPLITUDE MODULATION
PB PUSH-BUTTON
PC PERICYNTrtlON
PCM PULSE CODE MODULATION
PCMGS PULSE CODE MODULATION GROUND

STATION
PC02 PARTIAL PRESSURE CARBON DIOXIDE
PDS/DD PLOTTING DISPLAY SUBCHANNEL/DATA

DISTRIBUTION
PGA PRESSURE GARMENT ASSEMBLY
PGNCS PRIMARY GUIDANCE AND NAVIGATION

CONTROL SYSTEM CSM
PGNS PRIMARY GUIDANCE AND NAVIGATION

SYSTEM LM

MISSION REV DATE SECTION GROUP PAGE
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0IPA PULSE INTEGRATING PENDULOUS
ACCELEROMETER

PLSS PORTABLE LIFE SUPPORT SYSTEM
PO POWER OUT
PO2 PARTIAL PRESSURE OXYGEN
POS POSITION
POS PRIMARY OXYGEN SYSTEM
PPM PARTS PER MILLION
PQGS PROPELLANT QUANTITY GAGING SYSTEM
PRELN PRELAUNCH
PRESS PRESSURE
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT
PSA POWER SERVO AMPLIFIER
PS I POUNOS PER SQUARE INCH
PS ID POUNDS PER SQUARE INCH DIFFERENCE
PSS PAD SAFETY SUPERVISOR
PTA PULSE TORQUE ASSEMBLY
PTP PREFERREO TARGET POINT

PTV PITCH THRUST VECTOR
PU PROPELLANT UTILIZATION
PUGS PROPELLANT UTILIZATION AND GAGING SYSTEM
PVT PRESSURE-VOLUM6-TEMPERATURE
PYRO PYROTECHNICS

QTY QUANTITY

RAD RADIATOR
RET RETRACT
RCS REACTION CONTROL SYSTEM
RCU REMOTE CONTROL UNIT
RCVR RECEIVER
REF REFERENCE
REFSMMAT REFERENCE STABLE MEMBER MATRIX
REQD REQUIRED
RETRB RETRO ELAPSED TIME TO REVERSE 8
RETRO RETROFIRE OFFICER
RCV REVOLUTION
RF RADIO FREQUENCY
RFO RETROFIRE OFFICER
RGA RATE GYRO ASSEMBLY
RHC ROTATION HAND CONTROLLER
RIP RANGE OF IMPACT POINT
RL ROLL LEFT
RNDZ RENDEZVOUS
RP-RT DOWNRANGE ERROR
RR RENDEZVOUS RADAR
RR ROLL RIGHT
RSI ROLL STABILITY INDICATOR
RSO RANGE SAFETY OFFICER
RSVR RESOLVE*
RTACF REAL-TIME AUXILIARY COMPUTING FACILITY
RTC REAL-TIME COMMAND
ftTCC REAL-TIME COMPUTER COMPLEX

S/C SPACECRAFT
SCS SIGNAL CONDITIONING EQUIPMENT
SCS STABILIZATION AND CONTROL SYSTEM
SEC SECONDARY
SEC SECONO
SECO SUSTAINED ENGINE CUTOFF S-IVBCUTOFF
SECS SEQUENTAL EVENTS CONTROL SYSTEM
S^ SUPER-CRITICAL HELIUM
SIG SIGNAL
SLA SPACECRAFT LM ADAPTER
SLV SATURN LAUNCH VEHICLE
SM SERVICE MODULE
SMJC SERVICE MODULE JETTISON CONTROLER

SODB SPACECRAFT OPERATIONAL DATA faOOH
SOL SOLENOID
SOP STANDARD OPERATING PROCEDURE
SOV SHUT-OFF VALVE
SPAN SPACECRAFT PLANNING ANO ANALYSIS
SPS SERVICE PROPULSION SYSTEM
SRO SUPERINTENDENT RANGE OPERATIONS
SSC SPACE SUIT COMMUNICATOR
STBY STANDBY
SW SWITCH
SXT SEXTANT

TB TIME BASE
TBD TO BE DETERMINED
TC TEST CONOUCTOR
T/C TELEMETRY ANO COMMUNICATIONS
TCE CONOENSER EXHAUST TEMPERATURE
TCP THRUST CHAMBER PRESSURE
TDfrE TRANSPORTATION* DOCKING ANO

EJECTION
TOP TELEMETRY DATA PROCESSOR
TELCOM LM EECOM
TEMP TEMPERATURE
TFF TIME OF FREE FALL
THC THRUST AND CONTROLLER
TIG TIME OF IGNITION
TLI TRANSLUNAR INJECTION
TM TELEMETRY
TMG THERMAL METEROID GARMENT
TNK TANK
TO PC THRUST OKAY
TPF TERMINAL PHASE FINALIZATIQN
TPI TERMINAL PHASE INITIATE
TRNS TRANSFER
TRUN TRUNNION
TTC TRANSLATION THRUST CONTROLLER
TTY TELETYPE
TVC THRUST VECTOR CONTROL

U/D UP/DOWN
UDL UPDATA LINK
UHF ULTRA HIGH FREQUENCY
UNDKD UNDOCKED
USB UNIFIED S-BAND

VC VELOCITY COUNTER
VEI INERTIAL VELOCITY AT ENTRY
VGX VELOCITY TO BE GAINED X-AXIS
VGY VELOCITY TO BE GAINED Y-AXIS
VGY VELOCITY TO BE GAINED Z-AXIS
VHF VERY HIGH FREQUENCY
VLV VALUE
VSM VIDEO SWITCHING MATRIX

W6D WIDE-BANO DATA
WMS WASTE MANAGEMENT SYSTEM
wT WEIGHT

XFEED CROSSFEED
XMIT TRANSMIT
XMTR TRANSMITTER

Y YAM Oft Y-AXIS
YTV YAW THRUST VECTOR

Z-AXIS

MISSION
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REV DATE
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ITEM

SYMBOLS

M ALTITUDE
DELTA VIN DELTA VELOCITY IN INSERTION
DELTA TB DELTA BURN TIME
DELTA H DELTA ALTITUDE

MISSION
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REV DATE

4/16/69

SECTION
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FLIGHT CONTROL DIVISION
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LUNNEY, G.S.
CHARLESWORTH, C.E.
GRIFFIN, G.D.
WINDLER, M.L.
FRANK, M.P.
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BROOKS, M.F.
MILLER, H.G.
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FLIGHT CONTROL OPERATIONS BRANCH

FC2/HARLAN, C.S.
LEWIS, C.R.
FENDELL, E.I. (3)
EALICK, P.L. (3)
PLATT, W.E. (9)
MOLNAR, W.M. (*O

CSM SYSTEMS BRANCH

FC3/ALDRICH, A.D.
HUTCHINSON, N.B.
LOE, T.R. (20)
WILLOUGHBY, B.N. (20)
BLAIR, W.L. (2)

LM SYSTEMS BRANCH

DISTRIBUTION LIST |

OPERATIONS, SUPPORT BRANCH

FSVFRERE, J.A.
SANBORN, S.D. (15)
MONKVIC, J.A. (2)

FLIGHT SOFTWARE BRANCH

FS5/STOKES, J.D. (3)
GIBSON, T.F., JR.
GARMAN, J.R. (2)

MISSION PLANNING AND ANALYSIS
DIVISION

FM/MAYER, J.P. (2)
HUSS, C. (1)
TINDALL, H.W.
OWEN, D.H.

FC<+/HANNIGAN, J.E. (5)
PUDDY, D.R. (20)
CARLTON, R.L. (23)
EDELIN, F. (5)

FLIGHT DYNAMICS BRANCH

FC5/BOSTICK, J.C.
SHAFFER, P.C.
LLEWELYN, J.S. C O
PARKER, C.B. 0 0
PAVELKA, E.L. 0 0

MISSION SIMULATIONS BRANCH

FC6/SHELLEY, C.B. (28)

MIS5ION CONTROL REQUIREMENTS

FC7/PETTITT, G.I. (2)

EXPERIMENTS SYSTEMS BRANCH

FC8/SAULTZ, J.E. (12)

MSFC FLIGHT CONTROL OFFICE

l-MO-F/HAMNER, R.S. (20)
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SYSTEMS ENGINEERING BRANCH

FS2/SATTERFIELD, J.M.

SUPPORT SYSTEMS BRANCH
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ALPHIN, J.
DUPNICK, E.
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CONWAY, H.L.

GUIDANCE AND PERFORMANCE BRANCH

FM7/CASSETI, M.D. (2)
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FM13/PARTEN, R,,
COLLINS, M.
BENNET, W.J.

LANDING AM) RECOVERY DIVISION

FL/HAMMACK, J.B. (8)

DIRECTOR OF FLIGHT CREW OPERATIONS

CA/SLAYTON, O.K. (2)
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CB/SHEPARD, A.B. (20)
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FLIGHT CREW SUPPORT DIVISION
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GRIMM, D.F.
BILODEAU, J.W.
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KRAMER, P.C. (5)
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SMITH, A.F.
KUEHNEL, H.A. O O
SMITH, J.C.
VAN BOCICEL, J.J. (2)
O'NEILL, J.W. (5)
FABER, S. (3)
MITCHELL, J. (CFK-10)
COLLINS, H.G. (CFK-15) KSC
MCCAFFERTY, R. (CFK-6)

CF/FRANKLIN, G.C.

DIRECTOR OF MEDICAL RESEARCH
AND OPERATIONS DA

BERRY, C.A., M.D.
CATTERSON, A.D., M.D.
ZIEGLSCHMID, J.F., M.D. (6)

PUBLIC AFFAIRS OFFICE

AP/HANEY, P.
AP8/GREEN, D.J. (5)

APOLLO SPACECRAFT PROGRAM OFFICE

PA/LOW, G.M.
BOLENDER, C.H., BRIG. GEN.

PA2/APOLLO FILES
PD/BATTEY, R.V.

DENNETT, A.
BOND, R.L.

PD5/GOREE, J.
PD7/KOHRS, R.

SILVER, M. (U0)
PD8/HAINES, C.
PD9/CRAIG, J.
PD12/PERRINE, C.H.

SEVIER, J.R.
WARD, R.J. (2)

PD1VBYINGTON, H.W.
PP/MCCLINTOCK, J.
PP32/TASH, H.L.
NA/BLAND, W.M. (2)
PT/ARAB1AN, D.O.
PT3/GOLDENBEUM, D. (10)
PT«*/LOBB, J. (3)
BM86 MISSION DATA PACK (15)
PD13/WESTMORELAND, P.
NA3/SEIGLER, J.P. (2)

DIRECTOR OF ENGINEERING AND
DEVELOPMENT

EA/FAGET, M.A.
GARDINER, R.A.
CHAMBERLIN, J.A.
BOND, A.C.

EA2/LEE, J.B.
EAU/BURT, R.P.
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EB3/TRAVIS, D.

STOKER, C.
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MSC/SA FRENCH, J.C.
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DIRECTOR OF SCIENCE AND APPLICATIONS
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TA/CALIO, A.J.
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ROBERTSON, R.L. (3)
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KNOX, C.B. (9)
CODE 821.1
MANNED FLIGHT OPERATIONS DIVISION,
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MUF.LLER, G.E., DR.
PHILLIPS, S.C., MAJ. GEN.
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DRAPER, C.N., TC (5)
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MIT LABORATORIES BOSTON. MASS.
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COPPS, E. (2)
SPARS, N.
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