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' APOLLO 12
FINAL FLIGHT MISSION RULES
' REV. B

PREFACE

THIS DOCUMERT CONTAINS REVISION B TO THE FINAL FLIOKT MIGSION
RULEY FOR APOLLO 12 AS OF OCTOBER 31, 1969, REVISION B I8 A .
N PAGE CHANOE REVISION AND THE PACES SHOULD BE INSERTED IN ACCOR-
DANCE WITH THE REVISION IRSTRUCTION SREET WHICH FOLLOWS THIS
™ PACE, THIS AND ALL SUBSEQUENT REVISIONS TO THIS DOCUMERT WILL
BE FRINTED ON DIFFERENT COLORED PAGES FOR EASY RECOONITION.

IT 18 RIQUBSTED THAT ANY ORGANTZATION RAVINO COMMENTS, QUESTIONS,
OR SUOCESTIONS CONCERIING THESE MISSION RULR3 CONTACT MR, JOHN
R+ TEMPLE, FLIOHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM
637 f] PHONE I&83-3538.

ANY RBQUESTS FOR ADDITIORAL COPIES OR CRAMGES TO THE DISTRIBUTION
‘ LIST IN APPENDIX B OF THIS DOCUENT MUST BB NADE IN WRITING T0
( MR, CHRIOTOPRER C, KRAFT, JR., OIRECTOR OF FLIGHT OPERATIONS,
gl MANRED SPACECRAFT CE/TEn, HOUSTON, TEXAS.

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJBCT 70 THE

CRAROE CONTHOL PROCEDURBS DELINEATED IN APPENDIX C. THIS

DOCURENT IS NOT TO BE REPRODUCED WITHOUT THE WRITTEN APPPIVAL
. OF THB CHIEF, FLIOHT CONTROL DIVISION, MARRED SPACECRAFT CENTIR,

» TEXAS,
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APOLLO 12
FINAL FLIGHT MISSION RULES
REV, A

PREFACE

THIS GOOUMENT OONTAINS REVISION A TO THE FINAL FLIGHT MISSION
RULBS FOR APOLLO 12 AS OF OCTOBER 15, 1969, REVISION A IS A
PAGE GHANGE REVISION AND THB PAGES. SHOULD BB INSERTED IN ACOOR-
DANCE WITH THE REVISION INSTRUCTION SHEBT WHICH FOLLOWS THIS
PAGE, 'THIS AND ALL SUBSBQUENT REVISIONS TO THIS (DOUMENT WILL
BE PRINTED ON DIFFERENT CGOLORED PAGES FOR EASY REQOGNITION.

T 15 THAT ANY CRGANIZATION HAVING CMNTS, QUESTIONS,
OR SUGGESTIONS INCERNING THESE MISSION RLES OINTACT MR, JH

FLIGHT CONTROL OPERATIONS BRANGH, BUILDING 45, ROOM
w. TERROND 463 3830,

ANY PIR ADDITIONAL GOPIES OR GHANGES TO THE DISTRIBUTTON

LIST IN APPENDIX B OF THIS CDOMENT MIST BE MADE IN WRITING TO -
MR, QRISTOWER C, KRAFT, JR., DIRECTOR OF FLIGT OPERATIONS, !
MNED SP/<BCRAFT GENTER, HOUSTON, TEXAS. ;

THIS 1S A CONTROL DOCQUMENT AND ANY GHANGES ARB SUBJBCT TO THE
QGIANGE CONTROL PROCEDURES DELINEATED IN APPENDIX C, THIS
QAMENT 1S NOT TO BE REPFODLLED WITHOUT THE WRITTEN APPROVAL
OF THH O-IIBFi FLIGHT CONTROL DIVISION, MANNED SPACBCRAFT CENTER,
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ITEM

( 1 [rey

L2 R T P T T L

» ENTRODVETICY & PURPOSE ¢

I PR P R TR TR L R P2 2 2 )
-

WISSI0N ROLES AL PROUCEOVALL STATEVENTS weiCw BAWIGE FLlGnt CuNTEDL FERS/NEL  w)TH  wyIDELINES
1O CEpfOITE TrE DECIRIONACING PROCTSS) TrHE RULES ARE BASED OV AY ANKLYSI) OF wISSION ENIPVENY
CONVFIGUIATILRY  SYSTeNS CPERATIONS BAD COnITAlNYSe FolinT LnCe PROCEDVRESE AVG  ¥IS§I0n
COECTIvES, TmE DEECTOR OF FLIONT CPCUATIEASs PASNED SPACECUAFT LERTEN moudTONY TERASY mAS The
CvETALY RESFONSIBILITY FOX T PREPARATIONS CUNTEATS ) AND COVTAVL GF TrE FLIGNT ¥15510n KA TS

I$S10Y 2JLES CAY DE CATEGORIZED AS GEAERAL ARD SPECIFICs GENERAL wISSION 2uLES COWTaly Tré

BASIC PTLOSCPHIES UIED [N TwE DEVELOPMEAT OF Trt FLIGRT MISSION RULES, SOeCIFIC wissicn muLED

::QVIDS TAE BASIC CRITERIA FROM sHICn REAL-TIYE QECISIONS ARE VADE ANY) wleh BE FORVATTEY AY
ULCuSene

oo TRE CONDITION/PALFLACTION COLUNN DEFINES THE FASLURE,
8o THE PMASE COLUMN JOENTIFIES THE TIWE INTEQYAL IN wAfCn THE CONDITION/MALFUNTIVY UCCURS,

¢ TrE AUWLIAG  COVUYN DEFINES  FLIGNT CONTRVALER  ACTILN AND/OR  PROUCEDVAES  TmAT  myST  BE
ACCOVPLEISMED AS A RUSULT CF YHE COANCITICA,

04 TrE CUtS/NCTES/COVVENTS COLUVN PROVIDES THE FLEGRT CONTRULLER alTH  ADDITIONAL  nFuMATIO
CTNCERNIAG ThE CONDITION/MALFUNGTION AND/OR RULIEAGe

1 ko i - <22

!
{
MISSTON JREY JOATE SECTION GAOUP PAGE
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ITEM
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1=3

EXET RIS I PR I P T

! Omsr GENERAL RVAES °

MISSION MULES ARE !Ffléllv! OURING TiE LAUNCH COUNTOOWNS FLIGHTs RECOVERYS AND DYRING  FuELAyhCn
TESTS wrEN APPLICABLE Y FOR & LUNAR LANDING MISEICN: RS wiLt BE APPLICABLE WATIL RELEASE OF
el FLIGHT CREws FLIGHT RARDWANES AND LUNAR Ja-FLE8e whlICHEvER QCCURS LATER,

THE QIRECTOR GF FLIGHT GPENATIONS AND TWE DIRECTOR OF AAunCn DPERATIONG OR TWEIK DEJIGNATEY
REPRESENTATIVE wILL FNSURE COCHDINATION OF THEIR RESPLCTIVE MISSTON AULE CMANGES #ifn  Tri
WISSION DIRECTON AND OTHER APPROPRIATE ORGANIIATIONS:

FOLLOWING TRE COOT QR FRTo wHICHEVER OCCURS FIRSTy MISSION DIRECTOR  APPROVAL  AAD  COAQudnENGE
Wity BE REGUIRED QN ALy RAES CHANGES AFFECTING SAFETYs AC{OMPLIGHYENT CF TEST Q8MC1[vES
DEVIATIONS FROM TWE MNOMINAL MISSION AND PRELAUNGH CONSTRAINTSe  CONCURRENIE MAY BE  COTAIAES
YERBALLY IF FIME CINSIDERATIONS §O DICTAYESY

OVAING TwE COMDYCT OF THE MISSIONT THE MISSION DIRECTOR wilt B8E ADVISEQ OF ALL AECOMMENDATIONS
THAT  ONVOLYE  CHANGES TO=w=NISSION OBJECTIVESs MISSION RWA€Se FLIGNT SLAN  COATENT) -1}
LAUNCH/FLIGHT SAFETY,

wITHIN TwEIR RESPECTIVE AREAS OF RESPONSIBILITYs THE COMMAND PILOT) TrE LAUNCH OIRECTOL» ~FLIGAT
OIRECTORy DOD MANAGER FCR MSF SUPPORT CPERATICNSs ANO TmE MISSIUN OIRECTOR mAY TARE OR RECOWMENL
ANY ACTION REQUIRED FOR JPTIMUM CONDUCT OF THE MISSICN,

THE COMYAND PILOTe SPACECRAFT TEST CONOUCTOR: LAUNCH VEMICLE TESY CONOVCTORS $PACE vERICLVE TEST
SUPEAVISOR s LAUNCH OPERATIONS PANAGERs LAUNCH OIRECTORY FLIGHT DIRECTORs DOD MAVAGER FIR  WANNED
SPACE FLIGHT SUPPOXT OPERATIONSs OR THE MISSION DIYECTOR MAY REQUEST A HOLY FCR  CuNDITICAS
WITHIN THEIR RESPECTIVE AREAS OF RESPONSISILITY.

DURING THE COUNTDOWNS THE TAUNCH VENICLE AND SPACECRAFT PRUGAAN MANAGERS AAND NESPECTIVE CENTEw
OPERATIONS YANAGERS SHALL PROVIPE TECHNICAL ADVICE AND SUPPORT UIRECTLY TO THE LAUNCH VPLRATIONS
MANAGER AND LAUNCH OIRECTORe THE LATTER TwQ wilt KEEP THE MISSIUN OIRECTOn FULLY IANFURMED CF
PROBLEMS AND PROPOSEC SOLUTIONS. DVRING THE FLIGHT PPASE CF GCPERATICNSs SICILAR 5uPPOAT  AS
REQUIRED wilL BE PROVIDED TC THE FLIGHY OIRECTOR AND TrE WSC DIAECYOR OF FLIGnT CPEAATIONSs Tre
MISSTON DIRECTOR witt BE KEPT FURLY [NFORMEQ @y THESE INOIVIDUALS OF PwOUBLENS ANC  PROMCSED
SOLUTIONS DURING THE APPLICAZBLE PHASES OF THE NISSIONe

WHEN FIME PERWITSs TrHE FAILURE OF A WANDATORY OX HIGHLY QESIRABLE UTERM wibi BC AEPCKTEYD TO TmE
»1SS10N DIRECTOR BY TmE tAUNCH DIRECTOR OR TmE FLIGHT DIRECTORe THE [NETIAL REPORT wltl INCLUJE
THE POSITION OA FACILETY THAT OETECTED THE MALFUNTIOAs SUBSEWUENTLYe TrI A155J0V JIRECTUR  WwlLL
8E {NFg:V[Dogg ESTIMATED YIVE TO REPAJR AND RECOVMENDED PRUCEED: mMOLDs RECYCLEs SR SCRYI  ACTION
AS IV vEL .

Imission lnee Doare [eecrion l eroue Terce |

APOLLY 12]FAL 1 9710/765) GENERAL OMSF GENERAL
GUIBELTINES RMES i=2

e e




NASA - Manned Spocecraft Center

VISSION RULES
SECTION | @ GEnCRSL GVIDELINES

Rey

ITEM

(341

=11

i~12

1=18

114

f=ls

t=1¢

(323

IF & MANDATORY li IIILS CVRING Trl COUNTOOWNS BT wiLh BE CORRECTED PRIOR FO AAVH(N: HOLDING OR
RECTCLING TuE C NS MECESSANY, [F A MADATORY JTEM CANNQY BE COPRICIED 1O PEANIT LUIFIOFF
WiTHlN TrL LAYNGH 'IINI',‘JI- 1-E MIGEION DIRECTON MAY PROCEEDC Wil TWE GAUNGH AFTER  APPRGFRIATE
COORDINATION WiTW Tl A3ialFRALATE OPERATIONS AND PROLAAM  FANAGERS, GENERALLY TAD 4058 oOF A
MANDATORY JTEM with RESAT [N A SCRUN,

AS TrE DESIGNATED REPRESENTATIVE OF THE PROGRAN DIRECTORs ONLY ThE MISSION DIRECTOR Mar gCRvE
THE MISSTON FURTHERS TWE  MISSION DIACCTOR RETAING Twl  PRIMARY AgTHQALITY 19 DOWNGRADE A
MANDATORY JTEM, TWlf AUTHONITY SMALL PE EREACTSED A3 CIMCUMSTANCES DICTATE AND AFTER APPROFRIATE
RECOMMENDATIONS FROM THl PROORAN FANAGERS s LAUNCH DIRECTORAr AND FLIGHT DIRECTOR,.

CONGIDERATION WILL B GIVEN TO THE REPAIR OF ANY WIGHLY GCSIRABLE pTEMe BUT [N NO CASE wiLL THE
LAUNCH BE SCRUBBED FOR ANY SINGLE WIGMLY DESIMABLE LTEMs IF TWQ OR MORE WIGHLY DES[RABLE ITEMS
FAIL AND/QOR GTHER AGRAYATING CIRCUMSTANCES OCCURY TmE MISSION DINECTON MAY SCRUB  TRE MISSION
AFTER COORDINATION WiTH TrE APPROPRIATE CPERATIONS AND PROGRAM MANAGERS

THE COUNTOOWN WILL NOT BE HELD NOR ThE LAUNGH SCAUBBED FOR FAILURE OF DESIRADLE JTEmS,

WHENEVER POSSIBLEY THE LAUNCA SITE AND MCC WILL VERIFY TELEMETRY AEADOVY OJSCAEPANCIES OCCURRING
PRIOR TO LIFTCFF, 1F THE MCC LOSES A PARAMETER BUT THE LAUNCH SETE MAS A vALID REAOQUT THE MCC
WILL CONTINUE ON THE LAUNCH SITE READOUTs TrIS (S TAUE EXCEPT FOR TNOSE MANDATORY PANAMETEAS
(LISTEO CN TME FLEGHT MISSION RULES) UPON WHICH MISSION RULES ACTION [S TAKENe IN THIS CASEY A
HOLD MAY BE CALLED TO EVALUATE THE PROBLEM.

THE COUNTDOWN WILL CONTINUE WHERE POSSIBLE CONCURRKENTLY WITH CORRECTION OF AN EXISTING PROBLEM»

WHERE POSSIALEN ALL MANVAL ABORT REQUESTS FROM THE GIW'IMO DURIAG FLIGHT Wity @€ BASED OA w0
INDEPENDENT INDICATIONS OF THE FAILUREe CREW ABORT ACTION WILL NOAMALLY BE BASED UPON TwO CUESS

PRIOR TO LLFIOFFy THE OIRECTOR OF LAUNCHM VPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS (N THE
EVENT OF LAUNCH STTE EMERGENCIES» EXCEPT FOR RECOVERY OPERATIONS OF SPACECRAFT AND CREW
RESWTING FROM A PAD ABORT,

TrE LAUNCH OPERATIONS MANAGER MAY SEND AN ABORT REQUESY FROM THE TIME TME LAUNCH ESCAPE SYSTEN
1S ARMED UNTIL THE SPACE vEHICLE REACHES SUFFICIENT ALTITUOE TO CLEAR TmE TOP OF TME UMBILICAL
TOwERs THE CAITERIA FOR SENOING AN ABORT REQUESY wILL BE ESTABLISHED IN THE LAUNCH AVLES.

mrssion  rev Rpate SECTION GRUWP PAGE
APOLLO 12]PNL [ 9/30/69] GENERAL OMSF GENERAL
GUIOELINES RUVLES t-3

s bt b s Lo £ 1 NIRRT i A s a5
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BECYION | o GENERAL SVIDEVINGS

REY

ITEM

(341 ]

(R4

=20

t~2a

1=23

I=2s

=27

=29

HAYE  CONCYRRENT

FROM L IFTOFF 10 TOwER CLEARY TWE LAUNGH DIRECTOR AMY FLIGNT DIAECTOR  wlib
REWUEST DuRiNG

RESPONSIRINITY FUR BENDING AN ABORT REQUESTy Fml CRITERIA FOR SUNDING AN ABQAT
TWls PEAJOD wilh B EETABLUSHED IV TWE LAURCH AND FLIGnT RLES BESPECTIVELY,

TrE VAUNCH OPERATIONS MANAGER wiLh INFQRM MCC whEN THE §RACE i"'lﬂl CLEARS ThHE VMAJLECAL  TOsEn

DY SAYING YICLEAR TOwERYY CvEA QOME OF TRE LOOPS FAOM L3¢ 10 ME

I8 THE EvENT ©F MON=CATAZTROPAIC SPACE YERICLE COLLTSION WITm TrE WMBILICAL TOeER OH  QTwEx
CONTINGENCIES whICH PO NOT REQUIRE THMEOIATE ACTEQONY THE LAUNCH OPERATEONS PANAGER witth €ONTINGE
10 EVALVATE THE EXTEAT OF TrE DAMAGE AND PROVIOE [NFORMATION T Twg FLIGHT DIRECTOA FOR  ANY
ACTION NECUSSARY AFTEA yMBILICAL TOWER CLEARANCE,

COMPLETE GROUND CONTROL OF THE SPACE VERICLE PASSES TO THE FLIGMT OIRECTOR wHEN TrE  $PACK

vERICLE REACHES SUFFICIENT ALTITURE TO CLEAR THE TOP OF Inf ymBILICAL FOwEA,

HAYE

IN THE mCCo ThE FLiGnT DIRECTONY FLIGHY QYNAMICS QFFICER AND BOOSTER SYSTEMS ENGINEER wiLt
[F18 8

THE CAPAPILITY TO SEND AN ABORY REQUEST SIGNAL. TME CRITERIA FOR SENDING AN ABORT REwLEST
BE ESTABLISAED I[N THE FLIGNT RULES.

THE COMMAND PILOT MAY INITIATE SuCH [NFLIGHT ACTION AS ME DEEMS ESSENTIAL FOR CREw SAFETY.
FLIGHT CREW SAFETT SHALL TAKE PRECEDENCE QVER THE ACCOMPLISHMENT OF MISSION OBJECTIVESS

tn THE EVENT OF COMMUNICATIONS LOSS OETWEEN ThE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT)»
rnltgommo PILOT wiLlt ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS OESCRIBED witwIn TwE FLIGWT
.

THE FAUGHT DIRECTORs THROUGM THE RECOVEAY CWRDIMIbIn JLL PROYIDE THE m MANAGER FOR MANNED
SPACE FLIGHY SUPPORT OPERATIONS THE PRECICTEC COCATEON AND FIME OF SPLASHDOWNG

THE DOD MANAGER FOR MANAED SPACEFLIGNT SUPPORT OPGRATIONS IS RESPONSIBLE FOR RECOVERY ANO
COMMAND ANO CONTROL OF OO0 RECOVERY FORCESs RECOMMEMDATIONSs GUIOZLINES ANO REQUIREMENTS» AS SET
FORTH BY NASAs wiLL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THME FLIGMT CREW ANO
SPACECRAFT,

L o R .
THE APOLLO MISSION OIRECTOR 1S RESPONSIOLE FOR TnE BIOCONTAINMENT OF ALL LUNAR ExXPOSED
MATERIALS T LUNAR SAMPLESs ANO LUNAR CRENS FROM THE COMPLETION OF PRELAUNCM MICROBIAL SAMPLING
UNTIL RELEASE OF ASTRONAUTS s SAMPLESs ANO mISSION=RELATEO EQUIPMENT,

RAE NUMBERS [~29 THROUGH
1=33 ARE RESERVED,

MISSION LREY |OATE SECTION ROV PAGE
APOLLD 32| PNL [ 9/10/69] GENERAL OMSF GENERAL
GVIDELINES RULES =4
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(843

{82
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I-4§

wraTssssTITTRTSY

Y DEFINITIONS ¢

LTI I LI LY

REDLINEwerd REDLINE VALUE J§ A MAZ[MyM AND/QR MINIMYM LIM]T OF A CRITECAL PARANETER MECEZIARY TO
COENTIFY wEMICLEY STHTENY AND COMPONENT. PERFOAMANCE AND OFERATIONG  KEDLINE wagufd elLy #%
ESTABLISED SvCn TrAT FURTHER GEGRADATIONS OF THE SYSTEM OR COMPONEAT COULD LEAD TO & FaJLuKE TV
ACCOMPLEEN TME FREFARY FESSTION,

REDL INE FUNCTION-w=d REDLINE FUNCTION 55 A PARAMETER TrAT mAS PEEN  GDENTIFIED TG MONJTOR  Img
FUNCTIOMING OF A NI PO INSURE THE QFERATTONAL FERFORMANCE OF Twal ONIV ES ACCERTABLE TQ MEET
THE PRIMANY F1531Che REDUINE FUNCTONT ARE MAMDATRAY.

FRIMAKY QOJECTIVEr=vs STATEVENT OF TWE PRIMARY PURFPOSE GF TnE FLIGMTy WREN USED [N CENTEW
CONTROY, DOCUMENTATION TwE  FRIMARY CHJECTIVE MAY BE AMPLIFIED BT NOT MOQLFIEGs DETAILED
OIJECTIVES wILh BE GENERATED AND AMPLIFLED 19 FLFILL EACH MISSION QUJECTIVES

PRINCIPAL DETAJLED COJECHIVE==<=d SCIENTIFICe ENGINEERING O QPERATIONAL OBJECTIVE welCH
AMPLEFIES & PRIMANY OBJECTIVE OR DETAILS A MAJOH DEVELOPMENTAL PURPOSE QR FEATURE OF TrE FLIGnY
PERIOR,

RESERVED

SECONDARY OETAILED OBJECT(VE~-=A SCIENTIF[Co ENGINEERING OR OPERATIONAL OBJECFIVE whiCr wOWO
PROVIOE $IGNIF[CANT DATA OR EXPERJENCE--BUT WHICH IS5 NOT NECESSARY TO TmE ACCOMPLISHMENT OfF &
PRIMARY OBJECTIVE.

MANDATORY (Mie=wA MANDATORY ETEM I§ A SPACE VEMICLE OR OPERATIONAL SUPPORT ELEMENT ThAL [§
ESSENTIAL FOR ACCOMPLISHMENT OF THE PAIMARY NISSIONg WHICH [INCLUOES PRELAUNCHMe FLIGHTs ANO
RECOVERY OPERATIONS THAT INSURE CREW SAFEYY ANO EFFECTIVE OPERATIONAL CONTROL AS wE&L AS THE
ATTAINVENT OF THE PRIMARY OBJECTIVES.

HIGMLY OESIRABLE (MO)~==A MIGHLY OESIAABLE ITEM [S A SPACE VEMICLE OR OPERATIONAL SUPPORT
ELEMENT THAT SUPPORTS AND ENMANCES THE ACCOMPLUSHMEAT OF TrE PRIMARY MISSION AND IS ESSENTIAL
FOR THE ACCOMPLISMMENT OF THE PRINCIPAL OETAILEO OGUECTIVESe

DESIRABLE (Ol===A DESIRABLE §TEM IS A SPACE VEMICLE ELEMENT OR 6P£lAIIONAL SUPPORT ELEMENT TrAT
1S NOT ESSENTLIAL FOR THE ACCOMPLISHNENT OF THE PRIMARY MISSION.

PROCEED'--CONTINUE.[N ACCORDANCE WiTH PRESCRIBED COUNTDOWN PROCECURES

HOLD===INTERRUPTION OF THE COUNTDOWA FOR UNFAVORABLE WEATHERs REPAIR OF MARDWAREs OR CORREGTION
OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT,

mission  REY Joate SECTION GROUP PAGE
APOLLO 12]FNL J9/10769] GENERAL OMSF GENERAL
GUIOELINES R ES [-$
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O

REY|

(TEM

(L}

[ $ad ]

I=4¥

-5

(122}

=52

I=5

I=3s

1=33

I=5¢

=57

COUNTOOUN=""THE PERIOO OF FINE STARTING wITW CAUNCH VENICLE POWER wp FOR
SIMAATED CAUNCHD wHICH ENCLUOES SERYICE STRUCTURE RLMOVALD LAVNCH
SPACECRAZT CLOSEOUTY AND TERMINAL COUNT,

Tl LAUNCH  (On
VERICLE CAYOLENIC  TANKIAGY

HOLD=POINT =¥~ PAEOETEAMINED FOINT whERE TrE COQNTDOIN PAY BE CONVENIINTtV INTERRUPTED,

RECYCLUw=vTHE COUNTOUWN T3 STOPPED AND RETVRMED TO A DESIGNATED POINT OR AS SPECIFIED [N Thi
LAUNCM WMESSION MULEY.

$CRUBm==THE LAYNCH [§ POSTPONED
CYTOFF===TnE AUTOMATIC OR MANVAL COMMANO 1O STOP THE LAUNCH SEQVENCE AFTER  (NITIATION OF Tné
PIAUTOMATIC LAUNCH SEQUENCE START 1

ATFIOFF-=eTHE SVENT DETERMINED BY IWE [NSTAUMENTATION YNIT UMBILICAL DISCONNECT SIGNAL AND IS5

tn; POINT IN TIME WHEN PLUS TIME COMMENCESS

ABORT===M} 410N TERMINMATION BY UNSCHEDULED INTENTIONAL SEPARATION OF
LAUNCH VEMICLE PRIOR TQ ORGITAL [NSERTION.

THE SPACECAAFT FiOM  TrE

EARLY ?él!ION TERMINATION=== YNSCHECULEC INTENTIONAL MISSICN TERMINATION AT OR AFTER OQABITAL
INSERTION.

MEASUREME N T===d MEASUNEMENT I35 & SPECTIFIC CATA CHANNEL OF INSTRWUMENTATION MONITORING & SINGLE
FUNCTLION.

INSTRUMENTATION=+=INSTRUMENTATION 1$ THE EQUIPMENT THAT ACOUIRES» TRANSMITS AND MONITORS OATA
FOR PERFORMANCE EVALUATION OF SPACE VEWICLE AND OPERATIONAL SUPFORT ITEMS.

MISSION PERIOD TERMIMATION [LUNAR LANOING mISSIONl==e pI3SION PERICO TERMINATION OCCURS WPON THE
RELEASE OF THE FLIGHY CREws FLIGHT MAROWAREs OR RELEASE OF Tt LuNAR SAMPLES TO APFROVED
PRINCIPLE INVESTIGATORS) WMICMEVER OCCURS LATER,

e

sissron [rev [oate  [secrion GROYP PAGE
APOLLO 12| FNL | 9710769 GENERAL OMSF GEMERAL
GUIDEL INES RALES -8
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REV

ITEM

1=

. EEpweTEITEE

' SENERSL, 9

vesvocssccy

TRE FLEGAT WESSION MALS OUTLINE  PREPLAANED. BECISIONS DESIGNED 10 WINIMIZE TmE -AMdnT -OF
REAL-YIME RATIONALDEATION REQUIBED whEN  RGH-AQMIAAL  SETUATIONS CCCUA DURING TnE  TERMINAL
COUNTEOUNS THE FLISHT PrASES AND MECOVERY QPEAATIONS,

WHENEYER POSSIOLES TnE CREW AND GROUMD  with WERJFY ALL MALFUNCT[ONSy  wHENEVEN [nERE -|§ A
CONFLICT PETWEEN SPACECRAFT AND GROUND FELEMETAY READOUTSs THE  SPACCCRAFT  READOUTS ARE PRIFE
TASSUMING TrE SPACECRAFT pAy ADEQUATE [NSTRUMENTATION AND  THAT APPLECABLE SPACECRAFT COCLFT
READOUTS ARE QPERATIONALI,

SPACECRAET LAUACH Wikl WOT BE ATTEMPTED LF KNOwh SPACECRAFT SYSTEMS MALFUACTIONS wILL LIMIT  IwE
MISSION DMRATION SyCn TrAT  ACCOMPLLSWMENT OF THE ZRINCIPAL DETAILED OGEJECTIVES wliL B€
COMPACHISED

WHEN & CONFLICE OF FLIGWT PLAN ACTIVIR{ES OCCURSy THE FLige]  GLRECTOR

PRIORITY OF ACTIvITIES,

WIkL DETEMMINE  THE

IN SOME FNSTANCES: TrHE SPECIFIC MISSION RULES MAY OEVIATE FAOM THE GENERAL GUIDELINES COATAINED

N PART T OR FROM THMESE GENERAL RULESe TmE SPECIFIC mISSION RVLE wiitl APPLY IN ALL CASESs aNO
THE OEVIATIONS FROM THE GENERAL GUIPELINES #lLL RE NOTEDS
TrE FLIGHT OIRECTOR MAYy AFTER ANALYSIES OF THE FLIGHTe CrOOSE TO TAKE ANY NECESSAXY  ACTION

REOUIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSIONs

MISSION RULE LIMITS THAT ARE CONSIDERED TO BE INTERIM OR UNCONFIRMEO NUMBEKS wiLL BE UNDERLINED
IN THIS PUBLICAYION AND ALL SUBSEQLENT REVISIONS UNTIL THME NUMBERS ARE CONFIRMEO BY TYnE
RESPONSIBLE NASA AGENCY,

THE SYSTEMS LIMITS LISTED IN THESE RULES ARE THME ACTUAL YEMICLE LIMITS AS WELL AS THEY ARE KAOeN
ANO UNDERSTOOO ANO ARE NOT BIASED TO COMPENSATE FOR TIME OELAYS OR INSTRUMENTATION ERRCRS wiTmINn
THE SPACECRAFT AND MSEN DATA/OISPLAY SYSTENS.

UNLESS STATED OTMERWISEs MANCATORY AND NIGHLY OESIRABLE [NSTRUMENTATION REGUIREMENTS ARE

SATISFIED 8Y EJTHER ONBOARD OR PCM CAPABILITY,

MIS31ON [REV [DATE SECTION GROUP PAGE
APOLLO B2|FNL | $/10/89] GEANERAL GENERAL
RULES AND SOP'S 1-1
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REY

ITEM

=9

=11

1-12

113

1~1s

1-1%

PANOATONY SPACE yEmICLE ENSTAVMENTATION FOR TmE PYRPOSES OF FLIUNT MISSION AWLES MuST 28 I
CONSONANCE wITH THE FOLLOUING CRITERIAT"w (REFERENCE OmSF GENERAL RUAE [eedle

Ae  REQVIRED YO INSVRE FLEGNT Cxby Sar€Ty,

Bs  ACUYIAED TO [#PLEMENT RULES RESVLTING N LAVACK ABURTS,

€ REQUIRED TO [MPLEMENT RULES RESVATING A EARLY MISSION TERMINATION,
o REQUIALD TO MAKE DECISICH TO CONTIALE TO TrE AEAY mISSION FRASE

Tl PANDATORY EANSTRUMENTATION 4LISTINGS N TwiS DOCVMENT

sibL B
APPROCATATE MISSICN RULE MEETING THE ABOVE CRITERIA,

CRVSS=REFLRENCED TO T

Tl CRITENICA FOR CATEGORIEING EngTAUMENTATION A% WIGHLY DESIRABLE IN FrE FulGoT mISSICN RULES
15 ANY [ASTRUMENTAT[ON REGYIRED FOR NQRMAL SYSTEMS MAMAGENENT O REWVINED FQR FLIGHT CONTRUL
DECISIONS NOY [N TrE FANDATOATY CATEGORYS

RF COMVANDS witt NCT 8E THAASYITTED TO TmE SPACECRAFT OR LAUNCH VEWICLE DURING THE LAUNCH  PRASE
VALESS SPECIFIC miSSION RULES ARE JAHVOKED wHiCk REQUIRE CCPMAND ACTIYITY,

THE LAUNCH CPERATIONS MANAGER will LNFORM THE FLIGHT OJRECTOR anEN THE SPACE VEMICLE HAS CLEARED
THE UMBILICAL TOwEik BY STATIAG ¢/CLEAR TOWEA'® OVER CHANNEL 11le

TRE COMMAND PILOT MAY [NETIATE SUCH INFLIGHT ACTION AN NE DEEMS ESSENTIAL FOR CREw SAFETT.

[N THE EVENT OF L0SS OF COMMUNICATIONS BETWEEN TwE MSFN AND THE S/Co THE COMMAND PILUT

wilL
ASSUME RESPONSIBILITY OF MISSION OIRECTION WITHIN TnE FRAME WORK OF TwE M1S51ON RVESe

AULE NUMAERS 1=14 THROUGH
1=23 AKE RESERVEDS

MISSTON JREV QOATE SECTION GROUP PAGE
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NASA - Manned Spacecralt Center

MISSION RULES
SECTION ) GENERAL RULES AND $CP'§

( , REV| ITEM ‘
' DEFENITIONS ¢
veocscssacecrer
1224 | BSaPe=edy §00N A% PRACTICABLE (0eloo A5 500N A% POISIBLE AND WEASCANASLEL,
)
- 1#25 | Prpwe=p PREFERRED TARGEY POINT £S5 & STRATEGICALLY LOCATED SET OF COORDIMATES FGR  wnmiCd Trf i
SPACECHAFT SHOULD BE TARGETED LF [T BECOMES NECESSARY Ty LAND ON TeAT REVQLVTION. .
' i
: '
=24 | AtPees AN CPALTERNATE TARGEY POINTI® |5 & STAATEGICALLY LOCATED SEY OF COCRDINATES CHOSEN 1O i
\ PROVIDE A SPACECRAFY TARGEY POINT MIDWAY BET4EEN PTP'§.
)~
1727 | NExT BESY PTPevar PRLFERRED TARGET POINT wmiCn CAN BE  RESCHED BY TME SPACECRAFT »I1TmIN TnmE
CONSTRAINES (mPOSED 8Y THE SPACECRAFT PROBLEM CAVSIAG AN EAKRLY MISSION TERMINATION AND  ALLOWING
| THE BEST PCSSIOLE REENTRY AND LANOING AREA CONDITIONSs THE MISSION wILL NOT PRODEEQ TO TmE NExT
. PHASE UNLESS SPECIFICALALY NOTED.
1=20 | REENTER ASAP===REENTER A§ S00N AS PRACTICABLE 1l1oEsn 3§ SO0N A5 POSSTHLE AND REASGNABLE).
‘ o ‘ !
129 | TERMINATE ASAP=<=REENTER wiTel THE MIAIMUM TRLP TIME TO AN UNSPECIFIED LANDING AREA,
1+30 | CRITICAL MANEUVERS===FOR TnE PURPOSE OF MISSION RUAE ACTIONS CRITICAL MANEUVERS ARE OEFINEC AS
THOSE MANEUVERS REWIREDQ 1O INSURE CREW SAFETY. TME VIOLATION OF PROPUWSION $YSTEM LIMITS witl
BE ACCEPTED AS NECESSARY FOR SUCH BURNSe ALL MANEUVERS ARE CONSIDEREQ CRITICAL EXCERT LOI»
LOI2e PLANE CHANGEs OO0I» AND MCC'S NOT REWIRED FOR ENTHY CORRIDOR CONTROL }
i
¥
4
1=32 | NON=CRITICAL BURN~==A BURN WHICH NEEO NOT BE ACCOMPLISHEQ TO MAINTAIN AN ACCEPTASLE LEVEL OF
CREW SAFETYS
‘
i 1=32 | EARLY STAGING===yNSCHEDULED SEPARATION OF TWE s=Iv3 STAGE FROM THE S$=11 STAGE.
j I
| Q} |
! ;
I
' i
misston laev loare  |secrion GROUP PAGE ‘
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MISSION RULES
SECTION 1 GENERAL AULES aND 30P'S

( i REV| ITEM
13} conmmcv emr INSEATION (CO11snn AN 343 rwmm MANLYYER ml:n nu. PROYVIDE oM nnilon
AFE ORBIT (WP GREATER THAN OR E9UAL 10 T3 NM) IN IME EvENt A Sy PAILVRE € CCUARING
- lnnlnunu FREOR 1O INBERTION: OR [x TWE EvENT OF DEGAADED Siv nu.rmar..c.
\ fegt § A=lvh OESTAUCT PACKAGE SAP{NGeaeTut EMERGENCY DESTAVCT PACKAGE §5 SAREC BY THE ABO  TRAMMITTLING
- A COMMAND WHICH PERMANENTLY NEMOVES POWER FROM thl Randk BAFETr AECLIVERS.
(1)

1L 1]

199

::::. laﬂhd--l PASRIVATLON SEQUENCE IN wHiCW B=lvl LOXa WN2s AND miGn PRESSUAL  SPmglis AL

:s‘t:g';(u"nnl tPRELN) w=aTE Timk [ATERVAL FROM tHE COMPLETION OF TiE Fuldul READINEMS AdvidN

Folamt PnAbvoatnf Entghvay FROm LEFTOPE PrROuGH BPLASHDONN.  POR MiSBLON AVLE  PuRPORES el

Puléut PrABL 18 FURTHER SuBDIviDE0 AL Srbwh BELOW==s

Ao LAUNCH PMABBaca PAOA LIFTOPE thROVGM LASERTION 1161 IMAOUTM That)

O¢ EARTR OROLT PuABtocerhom [ABEATION TMROUGN Bolve CUTOPP POR TAANSLUNAR (AJECTION (8410

Co TOME PuASle==fOn Cim/Bo1vD SLAARATION THACUON LN BJECTION PRON SLAs

D¢ TRANSLUNAR COARY PrAftecsfOn Solvl CuTOPE PCR Tl PrROVEN LOIL CuTOfFy

€0 DOCRED PrAstocatut 11m INTRAVALS DUAING wiiCh THE LA AnD COM AAR DALY

'f LUNAR OAS) Y mn--mn sm Cetade teo mmm Mo om m um to Nl mm.

e UnOORED Pnn!n-hl H-I mmu. Nh“n u AND Con mmm vh?l\ ?n( u Nl n«wlla
DO) PuASEe-otuk Timg fattfvas #A0n twl 0O) mANBVYER 10 € INSTIATION OF Int POL MANGWYEA S
POREALD OLOCERT—matit Pin INTRAVAL PIOWM g LALEIAFLON OF Tk POS mANguVEA 16 0V POUN,
At et Mltl&usga

PO) £0 P01 sdo=sbuiing trid O‘ <€ PERLGO Trg LA CAR A
" ’ t a?. 01t viind P8 ONLY MO PLTALR  f pescent BtA
h LAY l:. 08 tut poInt AT wnica fd Chbe tachl OviR AN
Wt Al fi'l Rll

N t!;'tl'.-d.t“i" ¢ m;ln.mc INTEAVAL PAOR CREY tActovER  (APPRODIMATELY

20 AUNAR BTAT Puiblecctut tind INTEAVAL PA0n tedWCmddwR UNTIL AL/ 1OPS,
Eihonslnt TIAL TATEAVAL PAGR LU LEAMNOOVAIEATION VATIL LR BRPACOOURILATION,
Be ABCENT Puddfo=tng Fiog jRtiRvie PRON LIFTRPP 1) OB JNgdATION 1IN0 Lynal BRDIY,

11 ﬁ&vmf—‘_ﬂﬂ lr‘ M“ﬂs ”ﬂ" 1400 Hfl tm *ﬁ‘mﬁ'm“ga

hﬂ vllﬂ”l
" mmmn COMRT Priasbomat on HEE CulOFF T4 En/on MPARM [ER4
M ERTAT PRadlacaflon CA/pA DEIPMATION 16 $PLADNEOW
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1+30

184

tesy

RECOVERY PRASE==oTWE TEME ENTEAVAL FROM SALASHOOWN 1O DELIVERY OF THE FLIGMT CREw AND SPACECAAFE
TO CESTGNATED LAND BASED ENSTALLATIONS

REENTAT OEFINETIONS e
Ba  AUTOWATICaceREEATAT CONTACLLED By CmC wiiCH OUTPUTS BANR ANGLE COMMAND 1O THE RCSe

Ba CLOSEO LOOPeeohLENTAY CONTACLLED BY THE CREw MANUALLY FLYLAG BAAR  ANGLE  MODWMATEUN Vi IAG
CwC ENTRY PROGRAR OUTPUTS,

Co OPEN LOOP REENTAT-ooREEATRYT CONTROLLED 07 THE CALW VBING SPACECRAPE OISALATS AND FLY{AGe e
T OANE ANGLE IRR 0<9G) ANO RETAD 1R 0-96:,
240 CONSTANT BAAR ANGLEaoolREw ESTASLISHES AND MAENTALNS A CONSTANT BANR ANGLEW
(COASTANT BANG ANGLES CAZATER TaAn 00 OEGAEES witl AOT L FLOwN LACEPT wnin
SelPOut RAE 18 vivAttd et
90 RCAVUING AEEATRT=a<mASATALN CONSTANT 10 DESAEES PLA SECOND ROLL RATE,
&0 B8 RANGINGooaCONSTANY BAAR AAGLE £3 mELD 10 160 TMEN THE RANGE 1O &0
DUSALAT AND tmb RANGE POTENTLAL ALAES ARE COMPARED 10 moDWATE Tht  BANR
ANGLEe AT RRTROD Pal PRESERT BANR ANGLE !l REVERSED,
Os  CONITANY @ EnTaTooolhEm CHNTAOLS e BANR ANGLE 1O PAINTAIN A SPECLALED © LEvEre
€0 E*8 ALENIRToacCREN CONPROLE il BANK ANGLE 10 MAINTAIN A CONSTART & UATIL vELGCITY LE4S
TmAN 280303 P00 Tk Eo8 18 TmEn VSED 10 CONTAOL RANGE DY NMALEING At ODIFFCAENCE O(twltA

Tak RANGE PO GO COUNTER AND fwk RANIL POTEATIAL CLIOtLENESs AcL mAAEVYERS  ARE  OvERRIDOEN
AS NECERSARY 1O PREVEAY AN CASET OQ LrrSET viOLATLION

R REARATE wiaStCyssaaly BEVEATIOY Fhgw: Twb NOwInA, wIgS10n  FIMELIAL  wwERE  FUNImER  #Q810%
CAECTIvES ANE CONSIWENED REFORE Pk Kb OF tri MERLON,

Condivgt P1S8IONSsatnl €OATEAUE AESSEGA RALENG POl MALPURCTIONS JADIEATES TmAD Tot PIBSTON wity
BEEENTiogtd [N ALCCABANEE wiln PRESENT PLANS VALESS OvEARIDING FACTORS ARE PRESENT maiCn »OVLO
€au88 SELECTION &F AN ALtEanatt cmbitts

’:}32%?" eANEuviRea o 80 CF RESIOVAL SoDvD PACAELLANTS 10 aCnitvE IR Tl FOLOnIAG  CROER OF
snd

To A RESRTEEY I8 Tt PROBANLEER OF Satvd A\D SPALECAART ablONALTS
Re A NEOUCHION I Dol Ra ATt of Salve LaNER fodslt,
B A RESLCAHION AN 158 £a20LEILETY oF Salve LA (oPAlt,

“jis1sh  Jher [iatd (1331 L] thour LI ]
ey belran ftribsnd Gluliln bERENLT TN
A ks Avd 400t} 143
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ITEM

1=4)

fe04

LUNAR ABORT MOOES AFTER £ARLY LO11 $MUTOFF lll'lklut( RULE S§=62 FOA ABOAT MANEUVER OEFinltLON)

ors
‘l
de
1]

MOOEel=ae @ 1O 430 'P’ (APPROX LO1 14N 1O 1430)
moOCatlaee 430 10 1270 PP TAPPAOR 1430 10 24809
MODE~kil~~a 1270 10 COMPLETLON [APPROR 2430 10 C/O}

Note

;!N!l!l ADOAT PLAN 18.10- Ubt trk OPS

Ok thE FIRSE AGOAT mnl
Wi oo lt( 10 L0 ton
ALVl 2034 ALQUIRES Int l'l ArS

ABORTS PARON LO) Bén p
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REY

1TEM

1=40

[T

ecesevece

¢ CREITERIA FOR TARGET PIINT SELECTION ¢

4444000202000 000000a0ccssacsntocancenn

tel CAFTERIA L1, TED #8400 wlkh BE LSED wwkh CHOOSING RTwEEN tul OR MORE  TARGEL POINTSs  InE
CAINLCAVLE Y OF Tul MESSTON SITOATICN itk BEFPECY TmE ARPLICATION OF IMESE CAJTEALN,

. : PALORITY
ACCLPTABLE LAND PASS CLEARANCE i
ACCEPTARLE WEATWER CONDETLONS POR RECOVEAY OPERATIONS H

AND Cm StavCtufay INTEGALTY

CAPANILESY OF RECCVERY PORCES ]

COmMUNICATION wiT Tik SOACRCRARD FACH A GROVAD STATION AT wtAs?
80 MINUTES PRISA to DECABIT Bul\e

SVFRICLENT CAVLLGnt FOR RECOVERT OPEQATIONS
A GROUND 4TARION FOR thlfbtoﬂﬂ BuANe TRACKENG
le“ (ONYA(? PRIOA 10 ANG Ouring DEOrOIt Sutne

PORTeaLALCOVT TRACKING SATA AvAILADLE PON REENTAY tASSUMES
PAEALICEOUT BCWISITEONS)

SROULD STATLONS AvAlLABLE 10 OfF
PASS CAbw RACRUA OUICANCE QuANTE

® w o w »

AEN DELTA vC REAGOVTS AND 1O '
tits
SR PINAL mCC PANEUYER

LUNAR REFURY ENTRT RANGE PALOALSrasa Pl RELATIVE ENTRT RANGE (4001000 FELY 10 SPLASHY  PRIGRITY
18 48 FOLLONEees

A 1300 o 1400 AN INORINAL)
Be 1400 @ §000 AY (uSED 0 AvEld wEATHEA wiOAATEOAS SN PALORITY A
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ITEM

1437

L1

* PRECAUNGH RLES *

Amsrsrsatt bt adhad

PANOATONY & PRE COOATEANT PLIGHT CONTROLLER wiLt REVUESY A NOLD CA A CuTORF FROM THE FLBGMY
DIRECTOR In CASE OF A LOSS O FAILURE CF A PANCATOAY REEmg BAICA 10 1) miny FALWuRES OF
WANSATORY ETEMS wivh RE CONELRMED PRIOA TO REGUESTIAG A mOLO OU A CultOfFe AFLER P=) ming  Cyloff
wik S REQUESTED FOM MANDATORT IPEmy witmOu? wERLFICATION DUk 10 Swf A ImITLD TimE MEMALAING: AT
fadb SECe MLh MANDATCRY NTEMS with REwERT O MIGALY CEAINARLE WALESS SPECLFICALLY CESIGNATED AS
PANDATCAF 10 L/0y REFERENCE ol Lhynvgm MISSTON NAES DOSUMENT FOR SRECIFEC PRUSEDURLS

MIGHLY SESENABLE & Tak COSALEANT Fuldmt CONTROLLER wiol NGTURY Trl Fulint DIRECTOR IN CASL OF A
LSS DA A FAJLuRE OF A miGmuy DESERADLE ITEMtE) o A mOLD mAy BE CALLED Ny THE FLlGmT OLRECTOR O
REPALA tady ATECg) wmbn §F (8 CONVENTENT AND IF Fug ESTI®ATED TIME 1¢ AEPAIR 04 REALALL IME
IVEmigD B8 ALCEMTABLE L Auh WIGWLY DESLAARLE FTENS REVERT 1O DETAABLE ARTLR AUTO S$ENENCE $TART

OERERASLE = FLlGmY CONTROLLERS Witk WOT CALL mOLSS PON TmE 4048 GF DESIRABLE (TEmg A3 Tudr ML
:L:%t? g:d:“;;ﬂ“h‘ BREALSE Tobv ARE ITivs OF JulpONL auilm ARE OF MINOA  impottaMit 1o
(S 5-L] L1 7]

BAE bl Lkl
Lodd Add REsinvid,
widhton  [ebe Joatrt MLt oN (LT [J113
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ITEM

1+64

134 )]

Led

1e89

[£3)]

[Lh ]

(L2

[ L3 7]

sesvevusscscnssns

' LAUNCH ABORTS ¢

avecscconcccatias

ABORT REQUEST COMMANDS ANE. COMMANDS TRANSMITIED FROm TWk MCC OR LEC wHICM JLLUNINATE  TuE  ABORE
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SEQUENCES MAY 8E WwAIVED OVAING TOEe FOR TuNNEL OR AM LEAKS «niCrH  PREVENT  NURMAL
PRESSURIZATIONS TrE CM wilL BE OEPRESSURIZED AS REIVINED FOR mATC/4 REMOVAL AND  UMBILICAL
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SECTION J o MISSION RULE JUMMARY » CONTINVED

i REV] ITEM
. 3=}
COnY,y .
€ REOLINES
To  UNDIXKING TO §EP
| PROPELLANT REOVINED FOR NOMINAL OCCSKING PLUS OP) RESERVE
1
. e 350 19 001
PAOPELLANT REQUIRED FOR REMAINOER OF MINL  FOOTBALL DOCKING  PLu$ ©PS
RESEAYE,
3¢ D01 10 #0l i
PROPELULANT PEQUIRED FOR LOS [N LONGESY ABOAT AADE wiTn DPS AYIACKED UNTIL
AT BEFORE TP] (P=20 MAXIMUM DEADBAND) s STAGINGs BRARIAG) POCKING PLYS OPS
RESERYE,
\\ ¢ PO TO TOKHDONN .
) . PROPELLANT REWWIRED "'OR DESCENT) NOM ASCENTS  LONGEST LOS FOR CSM PESCVE
P=20 MAXIMUM DEADBANDI e BRAKINGs DOCKING PLLS 005 RESEAVES
| o INSEATION TO ToF
PROPELLANMT REGUIRED Z#0A LCS TO TPFy BRARINGY DOCKINGs PLLS OPS RESEAVES NOTE
' RCS REQUIRED OECREASES wifH LESS LO§ WATIL TPF,
b TPL TO DOSKING
PROPELLANY REQUIRED FOR 0P8 RESERVES
3-00 | wnooPs
I' ' THE NOMINAL OPS PROPELLANT MARGIN IS ACPROXIMATELY Jee?led LOSe THERE AQE NO  REOLINES OR
° 0O0/NO=60'S PLANNED,

3»99 [ LM APS

I tHE NOMINAL APS PROPELLANT WARGIN AT INSERTION 18 APPROXIMATELY 31900 LBSe THERE ARE NO REOLINCS
CR GO/NO=GO'S PLANNED.

RAE NUMBERS 3=100
AND 3n101 ARE RESERVED.
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NASA - Manned Spacecrafl Center

MISSION RULES
SELTION 3 MISSION RULE SuMmARY

REY

(TEM

3=102

LN £98y ECS

THE LM EPS AND €CS MINIMM CONSUMABLE REQUIREMENTS ARE CEFINED AS FOLLOWSace
As

€

FROM ANOSCRING 10 TOUCHOOuNe tnE ’INIW'I REQUIREMENTS ARE DASEQ ON TwEk TIME 1O COMPLETE A
LANDEAGS A TwO=HOUR STAYe ASCENT AND A NCWIRAL  (FIVE=NOUR) READEZVOVS TrROUGH CREW
TRANSFERS A Twd HOUR ORBITAL COMIN“NCI AND REOUNOANT ASCENT SOURCES FOR INE READEZYOVS

THE $IVE 1O COMPLETE A LANOING AND ‘TmE  Tn0emOUR LUNAR: STAY MAY BE SyPPORTED BY ANY
COMBINATLON OF CESCENT AND ASCENT CONSUMAALESe [N AOOITIONG EACK ASCENT BASIEAYY m20. TaNR
AND OAE ASCENT ¢ 2 PANR 4TwE Lp CASIN 1§ CONSIDERED A ALOVNOANT 92 SOWRCED MuST CONTAIN  TwE
CONSUVABLES REVCIRED FCR SLFPCFF AND ACmINAL READEZVOUS THROUGM CREw TRANSPERe THE iwO-NOVA
CROSTAL COVIPNGENCYs ENSCPAR AS ASCENT O2¢ M20 AAD  ELECTRICAL POVER ARL  CONCERNEDs ($
CCNSIOENLD TO EE SANISFIED @Y trE AEDUNDANCY RLULIREmENT,

FOebVERe FOR thE PINST €% REVCLVTION APTEA  TOVCNOOWNS  TmE  MINEIMuUm  ACOLIREMENTS ShALL
PRCVIOE FOR A 19 LIFSCFFo NOMINAL INSERTION AND Cdm RESCUE CAralleltvr,

FOR THE REZAIADEA OF PmE LUNAR STATe PME MINIMU® DESCENT STAGE REVVIREMENTS ARE DASED <N
ITmOSE CONSUMABLES RESVIRED FOR THE SCHEOWVLED ACHIVITIES OurinG tACm omuo PrASEY AN
zcut PREPARATION AND A TaCemOUR SURFACE RESAAVES INE LAST POVR MOWVRS OF twiS AREWIALEAY

A trs nu [13 8'58?-!9! CPERATIONS ASCENY STAGE PINImUN REGWIRENMENTS Mt ll Stated abovee

:aa fak n\-uvous. tnt FM!PH REUIREFENTS ARE TMOSE COMBUVABLES MICESSARY TO  BuPPCRT A
AMeALTEvR RENDELwOUS TrROUGM CREw TRANSFENS SRDAD THEGE MINTwum RELUIAEMENTS BE  WiCUATEDY
Trr A% wink BE POWERED DOaN wMiit InE €M BECOYES THE ACHIVE vEmICLBo MOWEwENs Tmb AN wiad
BE POWERED WP 1O PERFCAw BRALEVGa+ SUFPICIENY COnguvanits PEING RETALAED FOR Thlis PulPlily

migiien fabe Joati Mt (14 it
AP0 L] Ane 970070 n0s16N AL Congumalitl
Suumaly [ 23] ]




NASA - Manned Spacecrall Center

MISSION RULES
SECTION 3 = MISSION MAL SUMMARY o CONTINVED

’ ¢ eorne 80 ' STAY/NG $TAY '
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NASA - Manned Spacecralt Center

MISSION RULES
SECTION § = MISSION RULE SUMMARY o CONTIAUED

REV] ITEM

(DD LY
PLES Amp mRSy O2e LI0Ms 6 M3O REOLINES

Au  NOMINAL EVASTME PLES AMPoHR$s O2r LLOHs AND M2O REDLINES FOR EACH OF THE NOMINAL EvA'S ARE
DEPINED IN TwC CATAGOR] Lgome

fa  tHOSE VALUES REQUIACO FOR TwO MAN VA TERMINATION ANO SAPE RETURN 10 A
:: :i::lllﬂ AN CABIN PLUS THE VALUES REQUIRED FOR 30 mIMUTES OF POST=tVA
ERYR.

20 TMOSE YALULS REQUIRED FOR Twd MAN EVA ."QHINHIOM TRANSPER OF ONE SRCs ANOD
SAPE RETUAN 3O A PRESSIVRIZCO Lk CABIA PLUS 30 MINUTES OF POST=EvA AESLRVE.

00 ALTERNATE Cvhe THE PLES AMP=NOURES 020 LIOMI AND N2O l(DﬂN“ FOR TuC ALTERNATE EvA'S ARE
OEPINEO IN TWO CATAGORIEgawe

0 THOBE YALUES REQUIREO FOR ONE MAN EYA PERMINATION AND BAPE AGTURA 1O A
::a:\alllb LN CABIN PLUS tHE vALUES ACQUIRED FOR 30 MINVTES OF POSTatVA

20 trOJE VALVES REQUIRED FOR ONE MAA BYA TEAMINATIONS TRANSFER OF ONE BARCH AND
SARE RETURN TO A PACSSURIZED LM CABIN PLUS 30 MINVTES OF POSToCvA RESEAVE.
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NASA - Manned Spacecrait Center
MISSION RULES

SECTION 3 = MISSION RULE SUMMARY « CONTINUED

REY

ITEM

3=109
CONTy

PLIS AMP=HRs Ods L1OM AND M2Q GO/NO=GO'S ARE OEFINED AS TMOSE VALUES REVWIREO 10 COMPLELE
tHE CVA (NOMINAL OR ALTERAATES PLUS ThE YALUES REQUIRED FOR 30 mINVTLS OF POST=Eva RCSLAVES

. G0/N0=GO'S

[ ] [] [}
[} L] []
: EvA NOs ) : €va NO» 2 :
[ BT S YT T [ R L LT L]
[] L] []

' [3 L ] -
] cor [] (] ]
: POS (P8IA) ' 1 ' (113 :
: nad (o) : 0ede : Y :
' AMpaprS ' 1.0 ' 1948 '
(] ] . ] (]
o LIoK tetuts)t *00) ' 1996 3
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NASA - Manned Spacecraft Cenler
MISSION RULES

SECTION 3 mISSION AU

LE SUMMARY

REV

ITEM

3=100
CONT

Bs

OPS 024 PLSS 020 M20 AND AMP=WAS GO/NO-GO'S ARE OEPINED AS THOSE VALVES REQUIREO T0

COMPARTE A 30-MINUTE CEVAe

CEVA GO/NO=G0 T

AOLE

K
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: Altivateo : (11
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION & GROUND ENSTRUMENTATION REQUIREMENTS

REV]

.

ITEM

[23)

GENERAL

e THE FOLLOWING PRELAUNCH REQY l CH!NH OEFINE THE MCC/MSEN REQUIREMENTS WniCm musT BE  met
ll'o" A 1601t 18 GIVEN FOR

Do WHEN A SPECIFIC MARGWARE IT

C

tn OR Oﬁtlﬂiﬁﬂll CAPARILITY 1S DEPINED AS A MANDATORY l'l.m TN(
MAROWARE AND/OA SOFTWARE INTEAFACE REQVIRED £ PROVIOE TwE MANDATORT FUNCTIONS OF
MNAROWARE STEM OR OPEAATIONAL CAPABILETY ARE 70 ASSUME A MANDATORY STATUS ALSOQ4

::::t :lgwoMﬂ EALSTS FOR WANDATORY HtEmMSs A DACKUP CAPABILITY (8 CONSIDERED mIGMLY
LT1.18 £

nNotE
LG QUIPMENY LESTINGS N Tn ll
$ECTION gﬁ ? }l \INLIND Ab A Gulbt
OnLYe Bt 08 MANOATORT) PRIOR 1O COMMITIING

fH( vission '0 lAUNCl' 10 0E ABLE Tl~ee

Ao AECEIVE AND DISALAT TELEMETAY AND
TRACRING DATA,

G0 PAINTATA VOLCE COMMalCATIONS witn
tne CAg

Jorsston  Jatw Joatt  [secteen [$hovp Joast |

Iue\u Ill't\ Imu"lz“"' Inuh Iomm I“‘ I




NASA - Manned Spacecraft Center

MISSIO N RULES
SECTION & GROUND INSTRUMENTATION REQUIREMENTS

REV] 1TEM [conotrion/macruncion: PHASE RULING 0 CUES/NOTES/COMMENTS
L] [] 1]
L] L] ]
L] L] [}
(17 TELEMETAY : : :
Ao CONSOLE OLBPLAY (D/Tve ¢ PREVAUNCH ¢ MANDATORY Y Ae POR OISPLAY OF RANOATORY $/¥
EVENTSs ANALOGS) ! : : PARAMETERS,
8e PCH GROUND STATLONS 1 PRELAUNGH * | OF o MANDATORTS® B4 FOR DI4PLAT OF WANOATORY §,v
(3] . . 1 mlomLy t EVENTS AND ANALOGS,
: : OEAINABLE :
€o RECOROING AND PLAYBACK ' ' '
DS ' 3 '
b pRELAUNCH ¢ BOTH OEBIRABLE ¢
1114 : : :
o Pn o GROUND BTATION : PRELAUNGH : MEGHAY DESIRAOLE :
[ ] (] L}
4=) | CommMANd : ! :
Ay MOCR TOGOLE Swifcnts 1 . ¥ As FOR LAUNCH PMASE ABORY AEOVES?
00T A AND B) : : :
Lo 03L AQORT AEWEST : PRELAVNGN : MianLy DCSIRADLE :
20 2100 ABORT REQuis? : PRELAUNCK : HIGHLY DESIAABLE :
30 FD AOORT AtavEs? : PAGLAUNGH : nionLy DESINADLE :
I bo COMAND Mhlu e ' ' '
i8¢0 Buto0 0 PRELAUNGK 0 MIGHLY DESIRAGLE !
TeLCOny CMMou mu : : :
Co MR COnBOML/8ITE ' ] [
SELECE CAPADS LYY : : :
Lo P1C ComBOML ' ' '
tecats) ' [ 1
. 0 PACLAUNCH 0 mideY DEOLAADLE !
20 CCATH CHD CONONE ¢ ' '
neo ] ' '
. [] (] .
Do FC/M0O Suitinming ! (] 1
SAPAD ALY : : :
1o CCATS ] ] ]
, b PACLAUNCH ¢ MibwiYy DROIRADLE ¢
Be CCATH CMD MED : : :
[ ' '
[T} tRAJECTORY : : :
Ao luditoﬂ GAtA ' 4 UoAe tnt TRALECTONT DATA BOWACES ANt
(L] : : : VIILIRED AS FOLLOWEsoe
b hllthun U OPACLAUNGH ¢ ) mamDATOAY [ T Y] |~o mom veALPICATION OF
! ' 0 A NATEe
nau e ' ' '
l’ ? "’ non 4 ' O (0) PROTECTION ASALNAT YIOLATION OF
r (B ' ' ! AU EnvELOPEe
ninvit : : :
11 ! MO R : (LY 4] : 00Tm MARDATOAY 0 Re2e ACWILACH POA OROIT B0/NO=80
mm fs InGEATION? ' '
vl 00 DELONDY, : : :
0 ATCC o OAfA BELLCH O PRELAVNGH 0 MANOATONY O B0 10 BELECT BEST AvAILABL OATA
CAPARILLLY ' ' LI 7 ({1

Jr1sason Jaev foare  ]aecrion

| snowe

e |
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION & GROUND INSTRUMENTATION REQUIREMENTS

PHASE

CUES/NOTES/COMMENTS

REV| ITEM CONDITION/MALPUNCTION!

-

- ————— e e

I

oS COMMUNTCATIONS
Ao PRaoe

APO CONPE LOOP
FO A0

A7d 2 LOOP
NCEZLAUNGH COMPLER=ee
[ 1341

111 Cvig

212 mitd

nCC/NSOeoa

£0 LLAE 10 A80

R§O PRIVATE LNt

CAPE 111 RSO LOOP

M $CELLANEOVSane

ot tm normon Loor
LY {"T T KX

MCC/NEMOTED SItLiese
OnE 276 PATR viA 839C

(4

(3] Compyten
Ao ¢ H10m D40/19)

Do DSC 110m 240/70)

Co CCATD tunlvAl aba)e
octint
CCATE tUNEVAC dha) o
STANDDY

bo RTALP o 2

(Y] tHe
it

AR TR X E PR LR R R R ERE LR R R TR E R R I R ey L L R L LSS

PRELAUNGK
PRELAUNGH

PRELAUNGH

PRELAVACK

PRELAUNCH

PREVAUNGH

PAtLAUNGH

PALLAUNGH

PAELAUNGH

PARLAVNGH

PAtLAVANLH

L N L X Ll L R T T T T T O T X iy

3 OFf 2 MANOATORY

3 OF ) MANDATORY

3 OF 3 MANDATORY

nideAr DESINAOLL

L mANDATORY AND B0
midm v GESINADLL :

POR MISSION CONTAOL

FOR PERMINAL COUNT  COO.NOINATION OF
nCCoPAD ACTUVIIIES

FOR  TRAJECTORY  VERIFICATION  AND
0008TER DAZING

vito POR honltolluo U7 S LH{Y U
SVOSTATER CmECROV

VL0 FOR COmMNICATION uith St

10 Podtid !MM?OM $7v  PARARETCAS
AND tRAJECTIORY OA?

AR B3¢ ((0n Di.ltli 18 Avalladet A
BACUP 10 that MoC OR O4¢

10 tAOVON  PAOCLES  mANOATORY 8/v
PARAmETERS 10 MO

PRELANG B9 PAEDICHIONS £OR mOOE |
ABOALS

pee 1ial tANOARD Supponl
STt R e SR

PEEREEN I aly

bAtE AN

(1174

Pait
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LU Y 2:3:?2‘

4

[T} ]

—— e B — =




NASA - Manned Spacecraft Center

MISSION RULES
SECTION & GROUND [ASTRUMENTATION REQUIREMENTS

L) REV] ITEM

CONDITLON/MALFUNCT EON®

PHASE ARIAG

CURS/NOTES/COMMENTS

(2]}

(L)

»eC POWER
A0S AL

8o BUS A2

Co BUS 03

O Bus 02

S14sLAY

POSITLON

0041t
)

Bu MR B/ty CxANNELS

Ne OF
CnANNELS

TRAILCIORY DROPLAY
1o 00 LAUNGH BI4ITALS

te QAMWA Vi ¥V

50 MO LAUNCH DI4STALS

be SAMmATELD V8 vIRD)

PRELAUNCH © MANDA

PRELAUNCH * MANDA

PRELAUNGH

P L L R R N L N N N e,

PRELAVAGH PANOA
PAGLAUNGA 10 ¢f
PANDA

PAELAUNGH

PRELAVNGH

Dsgf

PhiLAvn
My

PRELAUNGA

L R L e R L L Ll E L L L L R T Y
- -
e

-------------------------------_---- -

)
t
{
»

-

TORY

T0RY

MIGHLY DESINADLE

torY

MANDATORT ON
[ A1)

?A&btlohv -1}

OF Qoo
!ll [ 1)
BERTOEA PLOTIEA

) 9ty

§ AICC
PLOTOOARD
t“
CARD
PAADATONY O

MMA‘O" ()
Of Qace

Iy

3
0100AR0

L R L e R L L L T T Ty T T T T Y T T T T YN T T T Y YT Y

UNINTERAUPTABLE  POWER  FOR  Dity
CONVERTERS

VNINTERAUPTASLL POVER FOR Oltv OATA
OISTRIBUTORS ANO vin

20 SECONOS INTERAUPIABLL POWER FOR
e POLLOWING  MIGMLY  OESIRABLL
ItEmgene

e FLT OYN 38R CONSOLES ANO

PLOTOOARDS

e RTCC CONBOLES (L2CLPT COMP SUP)

o RTACF

. POSOG

. Cmec

- ity

20 SECONDS ENTERRUPTADLE  POWER POR
MOCA ANO S8R CONSOLES

FOR  OIGPLAT  OF  PANOATORY 4§/
PARAMETERS

POA Eont N?MH (L] instrtion

PANEWVER PATA AND 182 l:h”
FROM SELECTEO TAALAING DATA S$OURCEs

ROALTOA £OR MOOLS (11 Av0 1D
PANEWVEA DATAY

poALTOR FOA E=rInIT viouAtion,

PIREISNY  Phibv | BATR LU Lhovs (4L
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NASA - Manned Spacecrall Center

MiSSION RULES
SECTION & GROUNO INSTRUMENTATION REQUIREMENTS

gn{ ITEM | ConoaTION/MALFUNCTION® PRASE RVLING ' CUES/NOTES/COMMENTS
e | ) . :
[} [ ] L}
=9 ’ ] ]
Cont $a PH1 ¥E LAMBDA IPRELAUNCH ¢ wIGALY OGSIRABLE * MONITOR FOR CROSA=RANGE LIMITS
: Lon b or 2ues '
' t PLOTOOARD '
' t (A) RTCC .
’ ORI 4
' ! pLoteoAro :
ROIRTR LY IPRELAUNCH  * HIGHMLY OCSIRAOLE " WOMITOR FOR AOORT MOOES 150 11Ls ANO
' : On ) VP 3o~- s
. 1 (A) O/t '
3 IRORL '
' H PLOTOOAND '
T nve o YPRELAUNGH ¢ miOmLY DESIRANLE *
' X IRIN¥E ’
: : OCATOLA ALotrER :
00 0AMMALD) v8 VI IPRELAUNCH ¢} “""k' OCSINADLE *  MOnIfoOA POR m AND 8/C AAVIOATION
tEm¢ OrnanlC ’ 1 onid a0 Y piRPORNANCE  (QUIOANCE sYsTRM
STATVS) . TOOCRIOEA PLOTIER ' AMALYSIE = COWANES (¢  witm
: : . : TAACRING) o
90 WEOOL ANOLE MONITOR 'PAELAUNCH * migmLy DESIRABLE ' NONITOR POR L7V AND 0/C NAYIOATION
: : on O/tv : PERFOARANCE
100 QUIDO ANALOG CHART  IPAELAUNCH ¥ mldwLY OCSIRABLE ¢
RECOROEAD ONE AND ¢ ' On O/ty '
two : : )
L]
Bo INORATION/IAJECTION IPRELAUNCH | MANGATORT ON L L YL T
O1617ALS ' ' bty '
: : :
' Co ADES CraMALLY $0=9) 'n(uvncn : NIGMLY DRSIRABLE : POR DOC DISPLATY
&e vim :mwun : BANDATORY : POA b/t
Le AVE viM :nmuncn P iy DLeiRASLL :
Po LI00PHOAS (3} "PRELAUNGH T 2 miGmaY ]
S . ] 1 0ENARLE |
’
’m- INDTYIDuAL PLliml CONtAOLLEAS VELL B
17} u FOR REAOATING LOMS OF BISPLAY
l{t OF MANDATORY PARANETEAS 10 THE FLlén}
Ay
niotion faty Joare  Joccrion Movt AN
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NASA - Manned Spacecrall Center

MISSION RULES
SECTIOY & GROUND INSTRUMENTATION REQUIREMENTS

N

REVIITEM [eonortionsranrungion® PHASE RALENG ¢ CUES/NOTES/COMMENTS
N L] " L]
L] ] 1]
(] . []
se10 | estc ’ ’ '
L] L] L]

Ao G3FC UNIVAC « 494 (20 'PRELAUNCH % ) mManNCATORY o fe ONE UNIYAC @ 454 CAN PERFORY ALl
COMMUNTCATIONS ' s * NECESSARY FUNCTIONSe THE SECOND ONE
PROCESSOR : : : 15 8alkupe

Bs wBO 19000 xBPS) LINES PPRELAUNGN ¥ 1 MANDATORY ¢ e ELTMER LINE CAY BE  SwitCniD 10
1 BETwEEN MCC AND . ' POCITHER UNIVAC = 4940

se¢ ' ' '
L] L] [ ]

Co 0ty CIRCVITS BEPWEEN ¢ ' " Co VEDE PROVIOES ted REOUNOAAT 16
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10 OV1GoING PRELAUNGH 1 3 OF 32 CINCUITS ¥ 34 POR ACQ MSG4 LS CMD
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NASA - Manned Spacecrait Center

VISSIONAULES
SECTION & GROUND INSTRUNENTATION REGUIREMEATS

REY

HTEM

COND T LON/MALFUNCTION® PRASE
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SECONOS FOR VARIOUS SITE FAILVAES. [P 3ITC FAILVRES OCCUA PRIOR 1O LAUNCHY Tug MaTRIZ  witL 08
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NASA - Manned Spacecrafl Center

VISSION RULES
SECTION B TAA)ECTONY AND $VIOANCE
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THE CAUNGK PHASE wibh BE TERMINATED FOR ANY OF THE POLLOVING CONDITIONGsoe

YIOLATION C:' Tl VEMICLE OREAKUS LINCe

TFP 18 LEOS TnAN OR CQUAL TO § ¢ 40 AND DECREASING AZTER TOWER JETEI$ON
VIOVATION OF EntRY s0get (ImMIT,

v8 INCREASING,

OVERSPELD CONDITIONS AT INSERTION.

VIOLATION OF CalT MEATING LINT.

THE LEG with NOT §6 JETTISONED UNTIL MODE I¢ CAPABILITY 1§ ESTABLISHED BY TFF [§ GAEATER FHAN OR
EQUAL TO 3 ¢ 30 AND INCREASING,

0l 3000 £V AND APQGEE KICKe

THE GROUND §§ PRINE FOR AQORT NOOE Dﬂllllhl"bﬂ ANO MOOE 111 MANEUVER COMPYTATIONs ThE
CREV VILL O PRIME FOR MODE Sv AND APOGEE KICK MANEUVERSe
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LF NO SLa $EP Ol 14 Ld) l“t""
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IF LGNITION OCCURS AFTER GET] ¢10 SECs DURN UNTIL G6N DELTA R = Q9 AL 38 OEGe CIF UNABLE IO
BURN OELYA R = 01 RL 90 DEG)
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CHC TRAJECTORY $OURCE INOICATES 18070 QR #9NO=00¢ 4 INCONGISTENT wiTW OEST TRAJECTORY
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VISSION BULES

SECTION B TRAJECTORY AND SvIDANGE

REV

ITEM

=3

$-22

=24

§-25
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Ao REALSTInE MISSION PLANNING
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Be  CONTINGENCY

PEALOCE » T3 AN

MANEUVER TO RAISE w0 1§ MOT POSSIBLE -

3o W 13 BETLEEN 0 AND 78 ; CRECYTE $P5 RETROGRAQOE ASAP VATIL o |8 LESS

€00 17 N0 §780 LSE S~-RC

24 MO 1§ LESS THAN 40 = CM/$N SEP o RETRO h‘Lt llCQM’(ND ENTAY PaCFILE.
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€ $*3vB VAW AYTITVCE GREAYER T<AN 45 DEQ = 5 FPS ACS ASAD,

Os €SN RETRCFIRE REOVIRED wMILE ATTACHED TO TrE $=lvD OR LN = SEOARATION 20 MINUTES PRIOR- TD

RETROs 5 FPS RCH RETROGRADE #ITM LINE ON HORJZION,

§/C W70 TIME CGRRI WILL BE UPPATED wiTe SRO A./Q YIME IF THE TwQ ARE DRIFFEREAT BY 19 SEC. |

TIVE BETWEEN EPO RETRCFIRE GL.TI AND 400K MUST BE GREATER TrAN 9 MINe [F NGTo RETARGET
PTPa

DELETED

PLANNED G&N AND SCS RETROFIRE MAXELIVERS WILL BE UPDATED [Fese

A THE COMPUTED RETROFIRE POSITION CHANGES 8y 3REATER TrAN 045 DEG LONGITUDE PRIOR TO GETD =3V

PiNe

#¢  THE GOVPUTEL RETROFIRE PCSIVION CWANGES BY GREATER TRAN 2 OEG LONGIFUPE AFTER GETI =20 mINs

mINE N (Y IOLATIONS WILL D€ CORRECTED a5ar) (7 »2

15 Av ANVD

FOR  nEat
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VISSION aULES
SECTICN D TRA/ECTONY AND GyitancE
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ITEM
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IF &GN FAlLORE 35 DETECTED PRICR TQ NETRCFINLY CREW LSES SC§ CELTA W WOOL wiTw AN EY§ ENTAY,

IF $58 FAILS BFTER €90 RETRCAINE JSNITEICN CR AND $ia SEPvve
Ay  rP I8 GREATER THAN 1) AY o RETARGEY FOR AERY SIST FID LSIAG RCY,
ATTITVOE

e NP BETEEN 6D AD 19 « PlICy LP mIRIIUNTAL

FOLLOJISG PRICRITIES >
1o BVRN #P TO PAD vaLLE

20 BVAN vARIvLM S% RCS DELTA V AVAILASLE

30 BURY C¢ BCS TO mP w 60 Av IF SW RCS OELTA ¥ NOT SUFFICIENT TO OBTAIN »P o 42

'\"' IF 1P 18 LESY TrAN A €QuaL TO 40 An TERMINATE ALl THRLITING AT TFF o
YiNe

10 tCCaL

<o PP 195 CESS TrAN 40 AN o REvAIN IN RETARO ATTITUCE AND  JuRN SN RCS
PRIORITY ="

1 BuURN DELTA v RISIDVALS,
2 BYRN MAXIMUYM S DELTA ¥ AVAJLABLE.

NOTE
THE S=1vD LOX Dy™P CAPABILITY
PAY BE USED TC SHMAPE ThE CaRBIT
FOR RETROFISE WANEWER O TO
REDWE THE S=3vB wEIGHT TO
OBTAIN wORE SM RCS DELTA Vo

ANY  BURN SN ACS  VSING

VSING ThRE FOLLOWING
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MISSION RULES
SECTION § TAAVECTORY AND GUIDANCE

REV] ITEM
akalid
3°30 | TNE 66N I3 NO=00 FOR ENTRY [Fuee
Ao vnsvcnc YALVE OF gomun CREROR (RP » ATY AT 426 DIPFERS GRCATER THAN o/« 100 N4 FAOM
SAOYND YALUE OR 46 ORATER THAN o/e 130 KM FRON BACKYP CHARD vALUES CREW FAILOVER TO EMA
ENTAY A3 FIRST PRIORITY OR GROUND BANK ANGLE AND RETAD A§ SECOND PRICAITY,
B4 v AND GAMMA AT 400K ARE OUTHIOU TWE CORRIOOR: GROUND WILL PROVIDE ENTAY PROFILES
9729 | 9COSTER NAVIGATION AND TARGET YPDATES FOR TLivwe
Ay AN LV MAYIGATION VPDATE WILL BE PERFGRMED FO4 EITHER TLE OPPORTUNITY wnERE A  SATURN
ACCELEROMETER FATL OCCVRED PRIOR 1O EARTH=ORBIT INSERTIONs THE VPOATE WILL BE TIMETAGGED
PRIOR TO GET o 2 R 31 MIN FOR THE FIRST OPPORTUNITY OR GET o 3 MR &% WIN FOR THE SECOND
OPPORTYAITT,
$o LV ONBIT IANGET WPDATES WiLL B2 PLRFOANED WNERE A SATVRN GUIGANCE REFERENCE FAILURE NAS
OCCURRED PAIOR TO T4l
530 | THE NG STATE VECTOR WILL BE VPOATED PRION TO TLI WITH TWE BEST WSFN VECTONs
9°31 | GVIDANCE $Y$TEN REQUIREMENTS FOR TLY
As A PROPEALY OPERATING SPACECRAFT OGN (CMCo IMUs AND OSS) SYSTEM 1§ MANDATORY FOR Tols
0. SATURN BUIDANCE FAILURES
do  FOR SATURN GUIDANCE MEFERENCE FAILURESs TL] WILL BE PERFORMED VSING MANUAL
CONTROL AND CUTOPF TECHNIWESs
2o FOR SATURN ACCELEROMETER FAILURES, TLI WILL BE CONTRGLLED BY THE IV COMPUTER
AND CUTOFF MANUALLY BASED ON TOTAL INERTIAL VELOCITY FROM THE CHCe
3+32 | THE MAXIMUM ALLOWABLE NISALIGNMENT RATES OETWEGN THE 1u AND MU ARE Dsé DEG/HR 11U} AND 148
OEG/nR §1MUYe
3+33 | THE $/C L/0 RESFWAT WILL BE USED FOR BOTH TL1 OPPORTUNITIES,
s=3¢ |o1spERsed 1Ly CrO——
PREDICTED OELTA v CAPABILITY (CSN ALONE) APTER TDGE AND OOCKED $PS MIOCOURSE=~~
Ac  GREATER THAN 3300 FP$ = CONTINUE MISSION
Be  LEBS THAN 3300 FPS = EXECUTE EARTH ORBIT ALTERNATE
®igsion paTE lsecyion anous PASE_
arorLo 12] 0 [10/31/9] TRAUECTORY EARTK OABIT -
AND 6UIOANCE  IaND ToT =5 | .
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VISSION RULES
SECTION 0 TRAJECTORY AND GUIPANCE

REY

ITEM

-3

=

PIFIERENCE In CHC AND [V PLATIONN VELOSETY COMPONENTS OR TOTAL VELOCITY AT INSEUTION">
Ay VIOLATION OF ANY OF TwE FOLLOVING MEANS TLI £§ AQ=GOm~e

DELTA XOOT [6 GAEATER TmaN ¢/« §8 /9}

OELTA YOOT [§ GAEATER TnaAN ¢/e 73 FP)

DEATA 2OQT I8 GREATIR THAN o7 7 FP§

DELTA VI 1§ GNEATER THAN /= 34 PP§
Os  VIOLATION OF ANY OF THE FOLLONING MEANS TLJ 3§ TENPORARILY NO=§0==

OELTA X0OT 13 GETUERN ¢/« 723 AND ¢/« D0 FP§

DELTA YOOT [8 BETWEEN ¢/= 43 AND ¢/= 1A PPS

OBLTA 2007 1§ DETWEEN ¢/v 10 AND #/+ 87 FP§

DELTA ¥7 S DETWECN ¢/« 14 AND ¢/+ 34 FPS

NOTE

lkl I3 NO=00 UNTEL PARTS C AND S+36 AAE
DETERMINED (ORBITAL PARAMETER DESISIONST,

Co YIOLATION OF ANY OF THE FOLLOWING ORBITAL DECISION PARAMETERS AT 6ET o | MR 43 MIN MEANS

TL0 (8 NO<60s PARAMETERS ARE [V VERSUS MSFNe
SEMI=MAJOR AXIS 18 GREATER THAN ¢/= 19,900 FT
CROSSRANGE VELOCITY 15 GREATER THAN ¢/« 32 FP$

DIFFERENCE [N MEFN AND [y DOWNRANGE POSITION (DELTA AV) [§ GREATER THAN +/= 103,100 FT AT GEV
5¢ RN MEANS TLI 13 NQ=0O,

'

WITH AN 8~IvD GUID REF FAIL OR AN §=]v8 ACCELEROMETER FAIL DURING LAUNCH PHASEs VIOLATION OF ANY
OF THE FOLLOWING QROITAL DECISION PARAMETERS MEANS TLE 08 NO GO¢ PARAMETERS ARE CMC YERSUS MSENe

As  DIFFERENCE [N DOWNRANGE POSITION I$ GNEATER THAN ¢/= 935,900 FEET AT OET o 54 miN.
8o DOIFPERENCE [N SEMIMAJOR AXIS §S GREATER THAN ¢/~ 11¢6 No MJ AT GET © 1 KA 435 MINe
€y DIFPERENCE [N CROSSAANGE YELOCITY IS GREATER THAN ¢/<= 7847 FPS AT GET » 1 MR &3 MIN,

RLES 5-30 THROUGN 5=45
ARE RESERVED,
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NASA - Manned Spacecrafl Center

VISSION RULES
SUCTION § TRAJECTONY AND GyIDANCE

REV
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S*lad

1 ORANGE SAFETY RAEY AND AGREEXENTS

woe oo

? gEnERAL ¢

IN AFETR MANLAL CAFETAM) BETe] GATED 1 JANyARY

RANGE SAPETY POLICIES AND CRITERTA ARE §PECIFIED
ECIFIC AFETRAMASA  INTERFACE  SUGPLEMENT AFETANM

[ri
}:#'i TAE FOLLOWING PISSIGN PAES CONCEANING §
*L

TAE #59 Witk ACCOMPLESH Tk PAD EMERGENTY RANGE CuTOFF PROCEDLAE IF Trl SPACE wEnlCLE  with QT
AOFY GFF AFTER ESNITION AAD NASA 13 YNABLE TO ACCOMPLIEN CyTOFFs TWE REOD WlbL SEND  PPARMAWFCQ'Y
ONLY IN RESFORGE TQ A COPED VERBAL MEQUEST FACM Tuf MASA LAUNCH YERICLE TEST CORDYSTOR UCLTC!e
TrE CLTC WILL CALA TrE RSO O TrE CLTCoRED CIRELT LINE TO TRANEYIT THI§ REVNEST, TaL AR50 4ILL
MY EEECQTE THIS PISCEDURE IF WE A5 A LIFTOFF INDICATION,

" rngn! CIRECTON £FD) witd, FNITIATE ABCRY k% KESFONSE TO A COCED vERBAL REQUEST FRDX Tal W50y
: ] CEAY -ist BE EXECUTED IF RANGE SAFETY FoiGnY TERINATION CREITERIA mAVE BEEN  WIGLATED
D N§3 EFFORTS TEAMINATE TWRUST MAVE FARLEDs THE REJUEST FRON RSO TO FO wllt BE TRANSWTTED
CN THE FLIGHT OIRECTSA LOOP wifm TrE FIOG=RSO PRTIvATE LINE 4§ miCkUPs

Tl RSO wilL SEND CPARM/2FCQOSS IN RESPONSE TO A CODED VENBAL REVVEST FAONM THE  FLIGHT DOIRECTIR
CFD) CR THE FLIGHT OYNAWICS OFF ICER (FIOOMs ThIS PROCEOVRE wiLy BC EXECUTEC IF ABCRT LInITS maAyE
BEEN EXCEECED AND ABORY ACTICN HAS BEEN UNSUCCESSFULY THE REJVEST FRCM FO/FIDO TO TRE ASY «ILL
BE TRANSMITTED CN TwE 180 LOOP (CAPE 1130s WITH ThE FIOJ-RSO PRIVATE LINE 4§ 2aCKUP,

TrE FO wIlh [AFORM THE K5O whEN TrE S=1€ N20 3 OR WU 4 ENGINE nAS SHUT DOwN BY STATING 'R0
NCs 3 QUT [MQe & QUTI'ON TRE RSO L0CP TCAPE F111 AND/OR ACTIVATE TwE ENGINE LT LIGAT 0N TRE ASY
CONSOLEs TRE MOy 3 ENGIME OUT LIGHT CIRCYLT FCR FO O RSO IS MIGHLY CESIRABLE.

IF RANGE SAFETY OESTRUICT LINES ARE VIOVATEDe THE RSO wILL SEND  OSARM/MFCO'® 48D NOTIFY TrE
FO/FICOs NO $PS THRUSTIANG wILL BE INITIATED FOLLOWING $uCrt RANGE SAFETY ACTICNS

IF AN ESTABLISHED [MPACT PRESICTION (IP) POINT 1§ ON THE CAPE KENNEDRY LAND AREAs *PQESTRUGT/PDY?
WILL BE TRANSMITIED.

[missron [rev foare  [secrron [ srour [pace |
APOLLO JZ]FNL |$/10/69] TRAJECTORY ANO [ RANGE SAFETY
GUIDANCE s=10
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NASA - Mannad Spacecraftl Contar

WISSION RULES
SECTION § TRAMCTORY AMD QUIDANGE

REV

ITEM

[ 2211)

TEl ABORTE AND RESIDVAL TRIMMING PRHILOSCPHY,

As TN QENERAL ONCE THE §P5 MAS SEEN EGNITEDs THE MANEVVER WILL BE CWLNID U"l THE  §P§
ENGINEs  THIS IMPLIES THAT TWERE WILL BE NO  PANVAL SWTOOVNS A"D A ACOTARTS AS
NECESSARY TO COMPLETE FHE TEI MANEUVER GUANTITICS FOR THE OCLTA V RWLES ll"lb SCLov  FOR
PREMATVAE SHUTOOUNS ARE OUIOLINES POR USE OF RCS PROPELLANT,

$o NO SPE IGAITION< 00 NOT AITEMPT A NANVAL RESTART, $uIp § AGY AND DO
MALFUNCTEON PROCEOVRE S,

S0 AFTER §PS IGNITIONs THERE wiLL BE MO MANVAL §P§ SHVTOOWNe
3¢ FOA PREMATURE SMUTOOWN+e~

(A)  TEI OCLTA v REMAINING GREATER THAN INE RCS OCLTA vV CAPARILITY wiING 30 Frs ~
REGTARY §P§ AND COMPLETE TWE TARTETED BURNe WO TRIN.

() TEI OELTA v REMAINING LESE TRAN TrE RCH OELTA v CAPABILITY MINVS 20 FPSs VY
GREATER THAN 3 FPS = ACS ¢x OR $03 MAY BE VEEO TO COMPLETE TWE TARGETIO OVAN
BASED VPON CREW NOGENENTs NO TRINM,
(€] RESIOVAL LESS THAN 9 FPS « TRIN X AND 2o
NOTE=== TW1§ RULE ALSO APPLIES FOR A OPS TEI wilH NO OPERATIONAL $PS FOR BACKUP,
s PREMATURE OPS TEI SMUTOOWN WITH AN OPERATIONAL §P$ AS lAlCth

te  NO OPS IGNITION = SLIP 1 REV AND 0O PALFUNCTION PROCEDURES ANO RETARGEY
VEING OPS OR $P3.
30 FOR A PREMATURE SWIDOWN IN THE MODC U1 REGION (ACHIVEO TEE OELTA v LESS
L:A:l %,‘OIO FP3/PRE~ABORT PERIOO LEGS TAN 13 MR} « TARGET THE §P8 FOR THE
KX ]

3¢ FOA A PAEMATURE SHUTOOWN N THE nool ] l:oxo« (ACHIEVED TEI OELTA v GAREATER
THAN 3700 FPS) « TARGET THE SPS AT TET ¢ 3 M

RALES $+132 THRY 3o139 ARE RESEAVED.

misston [rev Joate  Jsccrion Group paGE

3192
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NASA - Manned Spacecrali Center
VISSION RULES
SECTION 3 TRaALECTONY AQQ Svi0AME

REY

ITEM

=14

i

3°l4y

=138

L1023 }

§=]183

5-153

$~134

IF AN ATTEVRY TQ TERMINATE TrRySY BY "nu:uco'- 1 GNIUCETSEF,L welLf TRl EP 05 ON Frl CAPE
KENNEDY LAND AREAs FIDESTRUCT/PDYY Witk BE 48870

wrEn ToE [P ma§ WOVED OFF Tl CARE FLLSw? TERWINATION ACTION Wity BE LINITED TC SHARM/AICQY A
CREW INTTLATED ABQRTe Vol HDESTRUCE/PO'Y FURCTION WILL BE BENY ONLY AFTER FOAFIDO  CONFIRMATICN
OF SATISPACTORY SPACKCRAST SEPANATIONSY AND ONLY IF Fyby DISPERSICY 1§ SECES¥ARY,

IF AN [P POINT £§ ESTAQLIENED AND CrOESTRUCT/POP §§ OEEVED (NNECESEARY, ThE W50  olit NOTIFY
FR/PI00 "PSAFE wibh BE SENT VRSN FO/FIROTS REQVESTrwet PASS SJEND SAFEY),

FR/FIDQ with DECLARL T TWE RSO whEn SrENE 13 VO POSSIRILITY OF JASERTING THE SPACECRAFT [NTO AN
OREITy ARD ThmE R30 wILL MGV ALLOW FWE AFRICAN SATE TO PE OVERF L OwNa

A% ETR RANGE SAFETY OFFICER (BRSQ) (S REQUINES AT BERMUQA TO WONITOR PRESEANT POSITION ANY [MPACY

PREQICTION CHIIT!- To CBSERVE TELEYETRY CISPLAYS) AND TO TRanSMIT Trf AANGE  SAFETY  FUNCTIONS

WHEN COMMANDED TO DO 50 BY TRE ASQ, FOR FLIGHT ARImytrS LESS Tman €50 DEGRELS TrmE BRSO alit

:::g"ENS.;H;l;&:ANG! SAFETY RESPONSIBILITY N THE EvENT OF LOSS OF COMMUNICATIONS BETWEEN ToE
" ]

SAFING DY THE RSO wibt BE TRANSWMITYED AFTER SAYE PENETRATION AND FIRST $~IvB CyTOFF  whEN 1wk
rDt!IDO EEQUESTS===t"RS50 SEND SAFE.'F wHEN SAFING [§ CONFIRMEDy TWE RSO Wit STATE *FRAFIAG
CONFIRMED ' *s IN THE EVENT o: LOSS OF CoMM wWiTw FO/FIDO) TrE n50 Wikt SEMD SAFE OMLY [F mE  CaN
CONFIRM $=IVvE CUTOFF,

LF SAFING CANNOT BE CONFIRMED BY THE RSO¢ ANOTHER SAPING ATTEMPT WILL BE MADE BY TmE RSO ON THE
FIRST ORAITAL PASS OVER TrE CAPEe COORDINATION wILL BE EFFECTED WITH TME SUPERINTENCENT OF RANGE
OPERATIONS {SRQ) AND FIDQ TO ENSVRE COMMAND COVERAGEs AND TELEMETRY OISPLAY AYAILABILISYe AT THE
AOREED TIMEu=FIDO wILL STATEs 9 RSO SEMD SAFE'e, (POK CONFIRMATIONS THE RSO WwitL STATE.
IPSAFING CONFIRMED'!,

THE FD/FI0Q WILL [NFORM THE RSO IMMEQIATELY UPON DETERMINATION OF A SPACECRAFT SEFERATIONs THIS
NOTIFICATION WILL BE TRANSMITTED ON TwE °¢% (OOP (CAPE 111) WITH THE FIDO=RSO PAIVATE LINE AS
BACRUP,

" " -
misston Inev Lpate | oecrion GAOUP PAGE
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NASA - Manned Spicecralt Conter

VISSION RULES
SECTION § TRAJCCTONY AnD GVIDANCE

REY

ITEM

-

the 1]

3=337

ervvrsverrevroorre s

POSITLON DATA -SOURCES ARE MANDATORY TO L/ FOR CACw  PraSE OF POJERED
CAN 6aTE 7O ENADLE TrE RANGE SAFLTY OFFICER 1O OETERNINEG IF TNE VERICLE
TARLISHED BFLIGmT SAFETY CRITEN]S,

AT LEAST T¥O 030 VENIC
PLISHT PAJOR 1O TwE AP

‘e
3]
0§ NORMAL OR VIOLATES E§

GATA FRON Tod (1) OF SrE  FRULOwING TRREE 13) RADARS MRE MAKDATORY TG L/Q (STRER mlgeLy

DESIMABLE N om= BEAMUDA FPS~3da BERMUDA FPOwhe AND GRAND TURK TPRg=)ls

PAESENT POSITEON AND 10 PLOTS AT BERMVOA (B0A} USING ENPYTH FRON EITmER TmE BCA  FPS~14 02 pOA
FPQs§ RADAR ARE HIGmLY DESIRABLE FOA LAUNGH,.

misston Latv foare  Fsecrion GAOUP PAGE
arorro t2frne | 920/09] TRasectony ano |RanGE sargry
GUIDANCE 1=21




NASA - Mianned Spacecraft Centor

MISSONRVLES .
SECTION § TRAJECIORY AND GVIDANSE

( REY] ITEM

covvccscvovrrosvovee

o AIRBORNE SYITEME ¢

seesvrosovvevssovsoe

$o350 0 TuO 12) OPERATIONAS RANGE S2FETY COMMAND RECTIVERS ON €aCi LAUNCK VENICLE $14GE (5-3Ce $=3lv AN
solvi) anl yANDATOUY TO /80 il RANGE SAFETY SPERVISCR (CRSS) AT Trd LAUNCH  COATROL  CENTER
wibh DETEAMIAE 7 TrE RECCIVERY an€ CPERATING PROPERLY,

so189 D 1y CoBaAND SEACON NOo § OR NDo 3 26 AlGriy DEIIRABLE FOR LaunCHe

. .
Qi) wission Jrev Joare | secrion GROUP PAGE

APOLLO 12)#nL 19710769 TRAJECTORY AND | RANGE SAFETY
GUICANCE §=22
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NASA - Manned Spacecrall Center
MISSION RULES

SECTION 3 1R4,4CTORY AND BVIDANCE

REVEITEM

3100

§=141

OEGRENN

®vevcrsovsvvrvrvvrce

NASA DERMYCA ORS COMMAND/CONTROV CAPABILITY 5§ MANDATOAY 1O 70 FCA FLIOnT AZIMVTAS LEIY Thav 1)

A% SECOND TIME DEVATY SUTWELA "PARM/WMFCOTY AAD *PDESTRUCT/PD'Y wILL BE PRSVIDID By TIMERS In TR
B§50 CONSCLE N TeE RECH

o A Rt

e 4 e e e

MISEION JREV JLATE SECTION GROVP PAGE
APOLLO 12]FNL [9710/769F TRAJECTORY AND [RANGE SAFETY i
GUIDANCE 5-2)
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NASA - Manned Spacecraft Center

VISSIONRULES
SECTION § TRAJECTIONY AAD CvICANCE

REV] ITEM
POPOIIPPPPOVIPIPIOLY
0 CONMUNICATIONS o
erevererTraTraTey
o142 JONE 430 OF TwG 120 PalybThe ENDEPENDENT) GEOGRAPMICALLY DIvERSIFLED COMMUNICATIONY LINKS BETVEEN
Trf RS AND BRED [§ MANDATORY &ND Trl QTwER {8 mISWlY DESIRABLE,
$-360 | OAE 120 OF THE FOLLONING TAREE 1) COMMUNICATIONS LINKS [5 PANDATORY BETWEEN TmE 450 ANG F0/F1DD
AXD TwE OTrHERS ARE miGWLY DESIRABLE,
110 RSO LOOP (CAPT 131D o
t3) RSO PRIVATE \iute
(3) FLIGHT DIRECTOR LO0Ps
14 | & COMMUNTCATIONS LINK BETWEEN THE R$Q AnD TWE RANGE  SAFETIY  SYPERY]SOR  {CRSS) AT THE LAyNGH
CONTROL CENTER [3 MAMDATORY FOR T=0d MINGTE DESTRULY CHECKSS
$~148

A DIRECY LINE COMMUNICATIONS LIAK BETWEEN TrE RSC AND TmE LAUNCH VEHECLE TE#T COﬁWClOR 148 14

PS HIGHLY DESIRABLE,

MIESION J2EY JOATE SECTION SROURP PAGE

APCLLD JZ]FNL 19/10/89] TRAJECTORY AND [ RANGE SAFETY
GUIDANCE =1

R




NASA - Manned Spacocriafl Center

VISSION RULES
$ECTION § TRAJTCTORY AND GVIdancE

REY

ITEM

5=16¢

8167

evrevecverove

¢ TELEMETRY

srevesvcecven

(Y TELEVETRY QAT (ONDQARD lebl&“ PARAMETERSY 1O Tl ATCS ARE  WEQ~LY  CESIRABLE \NTIL
CUTOZF POR 1P COMPYTATION AND RSO DISOLAY,

TELEMETRY REQUINEMERTS TO 0C OI5ALAYED FOR TrE RSO AAD TWE DRSO ARE HIGHLY OESIRABLEY

§=ivd

Puisston lrev loare  dsecrion | crove Teace |
aporeo 12]ra [os207e9] trasectony ano  Jrance sarery
GUIBANCE 525




NASA - Manned Spacecraft Center

VISSION RYLES
SECTION § TRAJECTORY AND SVIDANCE

k | [Rev] irem

: BT

(\ , o108

WINO RESTRICTIONG ="

* RANGE SATETY vEATER RESTAICTIONS *

B e T R LT P I R Y 2 Y )

AN ANNVAL PROFILE vInD RESTRICTION OF BIGMA Witk BE $h EFFECT FOR LaunCh,
CELVING AND YISTRILITY ACSTRICT(ONS ="

NO CEIVING ON vISIOINLTTY AESTRICTIONS witt BE IMPOB€0 PROVIDING CAV FRg=lb AND MiLA

TPu=l8

RADARS AND DEACON NOo 1 ARE OPERATIONALY
~.

-

e
Q miss1on |eev J0ATE [ secrion GAOWP PAGE
APOLLO 12 FAL | 9710789] TRAJECTORY AND | RANGE SAFETY
GUIDANCE 5=24




0 0LV = TRY THROUOM
TO4/TB4A [LAUNCH)




NASA - Menned Spececralt Center

SUCIION & = SLY = TOL TMAQUER TH4/TReA

VISSION RULES

{TtM

(24

10
(12} ]
12

THE FOLLOWING mISSION RULES ALSO APPLY FO ThI§ SECTIONe=~

NONE

$=1C 4038 OF TrRVSY

SUMMARY OF LAUNCH PHASE RVLES

LO#S OF ATIITVOE CONTAQ,
INERTEAL PLATFORN PAILUAL o ACCELEROMETER
AV INERTIAL PLATFORN FAlLYRE

Soll L0$S OF TnRVS?

Sl GIM0AL GYSTER FAILVRE
$<11 SECOND PLANL SEPERATION FalLS
$+Iv0 LOSS OF MYDRAULIC FLViID

$=1vO LOSS OF THRVST

$=Ive COLO MELIUN SMUTOFF vaLVELS) PAIL OPEN

mission [REy [DATE secrion GROWP PAGE
APOLLO 12]FNL | 9/710/769] 5Ly = TB1
TRROVGH TBA/TBAA [13]
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NASA - Manned Spacecrall Conter

VISSION RULES
OECHION 0 » SLV « T8} THROVGH TO4/THSA

REV] ITEM

be

[
Co
[

LN

Jo

090 OENERALIZED SWITCH BELECTOR COMMAND CAPABILATY ExI§Tge-e
Bo  WNEN CREW ENABLED [V COMMAND BYSTEM (€aCEPT A5 NOTED DELOW IN FTEN §)

To APTER TOT ¢ 23 MINg

DL MANEVVER UPDATE AND SANTOIT CAPABILITY (21§15 FOR TR MANEVVEAS OMLYs

08€ MAS NAVIGATION UPOATE CAPABILITY (FMR 0e3) AND TARGET UPOATE CAPAOLLITY (FMR §=4)
PIE MAS NO COMMAND CAPARILITY OVRING POWERED BURN PrASEd,

A SAPE DISTANGE BETWEEN TWE SPACECRAFT AND $=IvB/IV 1S OEFINED AS 7000 #To

00€ WILL RECOMMEND NO 'IVI RESTARY FOR ANY CONFIRMED COMDITEON/ MALFVACTION IN THE LAUNGH
VERICLE wHICH RESWTY

B¢ A CATASTROPHIC HAZARD
30 ACHIEVEMENT OF Ay §=3v® ENGINE MAINSTAGE BVAN wild EXPECTED CVIOFF R
ﬁ!go\m sO OJTEONS QEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSIONe N
PPLYING FHIS CRITERIA TO SPECIFIC MISSION AVLESY A §O/NO GO RECOMMENDATION
wiLh OE REVVIRED (F (NSVPFICIENT $=FvD CONSUMABLES OR PROPVSION PERFORMANCE
I8 AVAILABLE TO ASSURE ANy FINITE nonoutlv OF ACHIEVING A CUTOFF ORDIT
Vit 656000 NoMy APOGEE ALTETVOE.
IN THE EVENT OF NO $=JvD [GNIFION AT RESTART OR AN CARLY S-lu SECOND  BURN  CUTOFFs  THE
SPACECRAST SHOVLO REMATN ATTACHED TO THE $=Ive/IV AND MONITOR LMZ AND LOA VLLAGE PRESSURES
UNTEL THE STAGE $TATUS CAN OC ASOCSSEO BY GROUND, [# EMERGENCY SCPARATION I3 REWIRED
IMMEQTATELY AFTER §=1v8 CUTOFFs THE SPACECRAFT SNOULO IMMEDIATELY GO 104 sArL OISTANCE
17000 FT) FROM THE $~IVE/IV,
ABORY OR SPACECRAFT SEPARATION DURING LAUNCH PHASE witL OF RECOMHMENDED FOR THE FOLLOWING==<
6*3  §-1C LO0SS OF THRUST
$=2 LO§S OF ATTIITUDC CONTROL
*04<7 $~11 LOSS OF THRVST
eege  $=30 ANY $°NGLE ACTUATOR HARDOVER INBOARD
=9  $~11 SECOND PLANE SEPARATION FAILS TO OCCUR AT T83 ¢ 31 SEC
=10 $=Iv0 LO$S OF ENGINE HYORAWLIC FLUID PRIOR TO FIR3T $=IvB BUAN
6~11 5~Jv8 STAGE L055 OF TmRuST
6°12 $=JvB COLD MELIUN SITOFF VALVE(S) FAILS OPEN
SPACECRAFT GUIDANCE TAKEOVER wILL BE RECOMMENOEO FOR THE FOLLOWINGe=~—<
64 LAUNCH VEWICLE [NERTIAL PLATFORN FAILURE-ATTITUOE REFERENCE
T=8 LOSS OFf ATTITUQE CONTROL. DURING TB35s TRY
S=l1/S=Iv8 EARLY STAGING witL 8E RECOMMENOED FOR THE FOLLOWING==e=
e96=T7 S§-11 0SS OF THRUST
#og=g  $-11 ANY SINGLE ACTUATOR NARODOVER INEOARD
#8823 S~IVE COLD MELIUM SHUTOFF YALVE(S) FAILS OPEN

*e  TIME DEPENOENT

®iSSION [REV JOATE SECTION GROUP PAGE
APOLLO 12] 8 [10/32/¢]SLy = 182 -
THROUGH TO4/TB4AA 6~2




NASA - Manned Spacecrall Center

MISS 2 SULES
SECTION & = OLY = 18] TMAQUON TO4/TO4A

ITEM

¢

e

»

tul ENIBIY PAION T RESTART QR SPACECRAFT SEPARATION wiLL DR NECOMMENDED POR Tt
FOLLOWINGmaa .

1-1 lN:U"lsllM PROPELLANTS REMAIN FOA  ACMIEVEMENT OF ACCEPTABLE ALTERNATE

T=8  PAILURE OF RANOR SAPESY Svateu ARTER INSEATLON

fe8 LO8S OF ATILTLOL CONTROL

te22 $=1v0 LO4S OF ENOINE NYORAWLEC FLULD

06 Belvh ACTUATOR CONFIRNEO MAROOVER PATOR TO 108 ¢ 9 NIN 10 $EC
0°0 1088 OF ATTITUDE CONTAOL OURING SolvD SECOND BuAN

SPACRCRAPS CMM‘INN OA Ll InmiBST Wil BK  RECOMMEADED UNLESS COMMAND ACTiOn
MACEBIFA, ’bl THE FOLLOWE NG e—s b den "

1o4 Jo3 ENOINE NAIN OXIDIZER VALVE FAILS 10 CLOSE AT FIRST 81vD CutOrY
01ep 0oivh COLO MELTUM SUTORP VALVES FAIL 1O CLOSE
ety g;:;l S$TAGL COMMOR QULAMEAD DRLTA PRESOVAL REACHES O  EXCELOS 26 OR o3¢

1220 J=2 ENGINE START DOTTLE PREGSURE OuTH10R AESTANT LiImity

o EMEAJENSY BEPARATION mEQuintD

a0y abacEchart 1iouls on [t CALY 4mOO EAABLE ot raten Ao tod 0
'M ’aoﬁ‘i‘ IR i R 1y At RO B At RICH Ft y 1
[XN e )
00 WILL TAm1OSt 160 10 Tt EvEND A 0T M0o00 DECIMON (4 MAOR IN 100
THEAE BT DE AT LEART AN 00 MIN COANY PERIOO DETWEN B1vE PIAST AND FECORD BuAns

nteston loev oare_lacetion sheve

Ll

il ul [l wm1 M"mﬂ




NASA - Manned Spacecsalt Center

MISSION RULES

SECION & = SLv = T80 THROUGH TEasTBAA

REY

CONDITLON/MALFUNCTION®  PMASE 0 RV ING * CUESINUTES/COMMENTS
.
L] [
$o1C STAGE LDSS GF *LAUNCH Ay CONTENUE MESSION AbBe CUES-~~
tHRUST ' ‘'
. . b tHRUSTY  OK  SeifCnEts =  off
As ANY $INGLE : : (£33+113 ThAGUGH RaT~118)
NGIN . .
PRIOR TO TH)Y ' 95€ INFORM FLLIGHT AND
: FL00.
] [ . .
0o ANY f'O CA moRE ! Yo ABORT/CONTINUE MiSSION 2 tmRuST CmaMOEA  PALSSURE \.lat
ENGEN ' AN 330 PSIA (D0e18)  tmROVGR
' 081080 .
prIOR 10 * 1e ABORT 90 LOAGITUOINAL ACCELLAATION o 24rO
OUCMVHIO'\ * 85C INFORR FLlGnT (A28 1
£ twQ ExGINCE AND TRANSWIT AsOAt
Auvo Adcnt Atuutdte
20 AFRER 20 CONTINVE mISSION a0 FINAL  Tmdust OR  CutOFE o ON
OEACtIvaTiON O3k LAFORM Putém? (R922113 TmROVGM RS6=1181s
Of twO ENGINES AND #1000 CAZCOM
Avto Adedt AbDvist CREw Abdy NQOtLaee
o POtENTIAL
CVEARATE CONDITICNS CrEw MAY oumvm lunnnlc ABORY
APTLA 200 ¢ 120 8
Co AunCn Co CONTINVE MESSLION Co Cutgoce

\0“ 2' fnlu" .

“Hl hﬂ-

APeLItS OM.' ({1}
et unfovE CASE
of (QGINI F L)

they st
nl:Etta‘o o o

Lo VOICE Corve
witm 080

e NO vOLCL COmN
wite R0

R Y L L Y L T T R S e g ey
-

D R I I I R R Ll kL Ll R R Ry ey

OSE INPORM PLESHT AND

100«
FLIGHY INPORM RSO

JetA) 2006At CONPLRN

Palyatg LNty
FolCnt CONPIRM
N0 OThER RADeN
Mccnllt

m vn 0y AVD
vo1Ce REPORT

o Fullnd Conpitn:

ANCAALLES B AL
MTIVALION,

LRI A R I R K I R Y R L T

Lo TARUST CmAMDER PRESSURE LESS
AN 500 PITA INfN)o IR

2o EAGINE § OR ENGINE &
setintg OF/ (ifellh
R4ralldte

o ENSIAL D Or & Pinay
Cutof? (R56all89 RIDeJLD)

[ 111 £ LX)
Lo R$0 L00P 118 OR FO (9P RALCWP
10 rie

trnygt 0%
tHACYGn

LLLIT -1

e CONPIARATION OF %O GtmEA  RAONA
ANGPALIES wive o BASEO OMN Radlst
nASBER PARSSURE AG' OECAIASING ANO
€ SoltCmbd ONO

Prssaton Date Loare

Incrion

| YY)

Poace |

I“““ uln; Inl'u""u . nh“ ”“I
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NASA - Manned Spacecraft Conter
MISSION RULES
' K SECYION & = BLY = TO] THROUGH THA/TEAA
( REV] 1TEM [CONCITION/MALFUNCTION® PHAsg ¢ T 1 GUEE/NOTES/COMMENTS

Cytdemes Aoy ANGULAR  RATRE*PITCH
ERe=B52100 The (RBwb03) SAEATER Tman
2 BEA/SEC AND NOT  CHCREABINGS ROLL
(Re=bbFE GARATER THAN 3 DES/MEC

AND NOT BECREASING

- L08S oF AtTITUOL LAUNCH
ControL

Ao CONTINVE MISSION
0L INPORN PAIGHT AND
(11

Ao PRIOR TO 102 ¢ 2
L1

St WILL ADORT ON
Lingts
(NOTE AW}

20 MOAAR  RATES=PITCK (R1D=402)
OR YAY l“-ﬂll O"Af“ tan 2
oeA/st¢ N1 SASLAde  ROAL
(Ill‘“ﬂ ll(l?ll INM D“l“t ARd
NOT DECREABING (SEE NOTE Aod)

34 LO6S OF ATTITUOL CONTAOL  ALENY
(3RE NOTR . Ad)

NOtESwme

Bole CAtY ADORT Lim(Tgowe

(A} PIPCh AND TAW AATE o/« & DRO/BEC
(0) RELL RATE ¢/« 20 DRA/SEC

Ch PItCie TAws OR ROLL BRAOR ¢/¢ §
€6 AND Q=BALL BRLTA P #/e $o} 241D

¢ tiESL CVBS ARE VALID LF RATE
CruAnnEL BuifCnOvER MAS RO OCCURRED,

§o L088 00 Amwot CONTROL  ALlRT
BILL BE OlvEn POR It #OLLOWING
condlti o»l“-
tA) LyDCNYDA COmPLTALIONAL PAlLVAL
0) ATSITUOL BRRCA  BIGNALS OALATEA
wAR 0/ § BE&s
(€) PAILURE 10 InITIATE  PAOPEA
ovidanct dtouinit
1 1€ taeint Amnoa HAROOVER
l:nrl tHAR ¢/¢ § DRée

Do CONTINVE PEOOION ({7 { L]

:‘h mggl”’d . ) m (Ia*“‘l‘

At
R wardit

bt M 215,

mm utl nete m

ot BH 55,010 cotie aent,

[ (TP

0e) CAEY ADIAT LINITe=—s

A} SI1C4 O tau MATE o/e 10 PR0/00¢
(91 Mk Ratg o/« 20 000/88¢

wm'“ ﬁﬂ e J' ";'

. [ 1) lthln ;.3 62 fLAunCH

mnm
’u InPORm PLlent AND

m- VILL ABORT O

’ 'o.w

e
e LT T L L R g e L L L L L L L L L N T O

R T L L L L T T T T R L L L R L L L E R L L T R N R A R O L L

o A s S A e N A S N e P D A e D A e e ST A A P N N A S R NP AR N R S M M A N W R T R R E e E RN e ® W

AT T kT




= i —

b e e =

NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 ~ Sty o 78] THAOUGH TBA/TBAA

K Irevlirem [ForoiTtonsmacrunceions puase »

RO LNG

CUES/NOTES 7COMMENTS

62
Cont

ceseecceersTraan TR aste s e nnEna

P Y L e L L L L L LT L L N L T L T T T Ty ey

(D3] INERTIAL PLATFORM CAWNGH tonl
AlLVAE o oAbt ast
ACCELEROMELER IREstaRt 491000

| SONE OR mORE AR1S) CApc

LE L LR L L P Y PR R R TR P Y PR LYY R ERREEEEREREE ENN Y Rl L et . L e

ingg mISSLON
INFORNM £olGnY

o 205 Ener

L R R A R L L L L L L L L R e R A N A R e L L E T TS
hd

3¢ LO8S OF ATTITUOE CONTROL  ALEAD
witL O GIVEN FOR THE FOLLOWING
CONDITIONS0ea

1A} AYDSZAYOA COMPUTATIONAL FATLVALY
(0) ATTItVOE ERACA S16NALS PIFCHe
TAW) OR ROLL GREATEA TrAN o 3 0L
lnl . u SEC AND 8418 BURNIee aau
CREATER THAN /7« 349 DEGs PITCH  AND
YAy GREATER TmAN 87 3 Of6 (8~Ivd
SUAN ONLY)

€0 FAILURE 10 INITIATE  PROPER
CGULOAM E Sloutnce

(0) S«lvh ENGINE ACIVATOA  NARGOVEA
tlfntk trAN o728 0E0 (41t BURA
LS ]

IEh PALLURE  OF  Selvd  EnGINE
NYORAW ICS €80vD BuRn OnLTE

({1 L]

19 GulbANCE AtAtuS woRd tmODL  COOt
24 tnadesod)

B398 D26 AnO D23 ROR B ACCHL 38T 10
ont!

ON AND 522 FOR X ACCEL BET T2

.Ml AND D22 FON T ACCEL BET 10

L]
"0ont
(I}
tont
]} Amsmn:m PICkOFPE (At To OA
2 Ind All In B2CE68 OF D 046 AnD
11} N u $Inde  (mI0<4630 milledbde
nildesdd

NOfEgeoe

b M B e e

2 LRt l“"“ 19 A MWW  noot
And uud odutto  #/A
el it fae i Rt 12
] amn M e
Rt c n( lcfun rnient
taAggctor

1 m vRLTOA A LU T
Hw'xlﬁ foA ’m’n ,".i‘nm 3!
PROPER T0] Svidin

& Chgw wloy ml RARVAL  Balvd
Cytors Pom Ov a

ITRL, | ‘E:: lv’l owyied #/n
A [}
:ﬂlu' Tl I‘I.ll lll :lvlll

NORIRAL AAGS M.fﬂh

misdion dotv loare  Toscrion oovs ™
Wie 1] 0 Jrersirolay = 19
i [ ,omm_l_ e




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLY o 101 THAOUGH TBasTDAA

REV

1TEM

LONOITION/MALFUNCTLON!

4=s

PHASE AWLAG * CVES/NOTES/COMMENT S
L]
L]
LAUNGH YENTCLE ALL WContinut mibston Cutgane
INERTIAL PLATFORM I85E InFORN FLlént AND
FAILURE = ATTLITVOE ’Qt(bmtnb SPACECAALT 10 GUIOANCE REFENENCE PASLURE (004
REFERENCE PGUIOANCE PAKEOVER OR 006 MOOL COOE 26 BIT OO SEt O

ITF THE PALLURE OCCURS

PIONEYS IneC=860D)

LR L E RS PR R NIRRT ER R F R ERFEE EEEE L LRI T RN KT

OVALING LAUNCM PHASE OR

'0RBST PHASEs O4C 8

SEnD
SPARGET VPOATE (SEE NOTE 2}

L R R R R R L L N N

cTeeecasveC sacencsavecvo TR a T T NS TERTARAaRRESERRRTaES

w:oncl nnus WORDe(MOOE CQOE
l I (mec=609)

%b 0 ANO 019 POA 2 GImBAL $EF 10
: 10 ANO 017 POR X GImBAL SET 10
: 16 AND 015 FCA T SimdaL BT T
LAGORR OutPvts CONSTANE POR PLLEO
XE6 (n3a=003r M3B<00) LI}

&0 AHTITVOR ERROR  CONSTANT  FOR
FALLED  AXEStPMO®=4020  NIO~00D
LS 2]

NOTES =" )

fs Iy tRE RVENY OF TmId RALLVAL

P
-

PALOR ‘0 Mu trl CALW ¥ILL MAVE PO
taltiate
20 POR AN Hlllvﬂ I!'lllh“ le“
OVR a6 LAUMA PrASLs Orelt  Prust
A LAWNCH tnlu( l nn
§ ?I Hmono tllo i
nine Ink IA OAI n D ]
ACCOMPLIONED t i lvN
Compvttd 104 mnm !lnt 1%
OCCUR BEVERAL MIAVTES LATEA ThAN Tht
CREw INSTEIATED T04 HimEo
AL NumBERS B=3 ThAGUGm Cod ARL RLEEAVED
nioston dngy [oarg  Logcrion oove st
Moo 1] 0 [1esnny s 10
] Yotoets Toartnen ¢




MISSION RULES

NASA - Manned Spacecrafl Center

REV

CONDI THON/MALFUNC T EONY

SECTION § = SLy « TR THAGUGH Toa/TieA

' RULING

b UEB/NOTES/COMMENTS

Ae Mv mm umn
EASLVRE ¢

1

THAVSE PRIOR 10
NOMINAL $o

(N {14

b Mv fwd Enointse ¢
FAlLURE TO Atutu'
rnhul Of L0838 Of!
[ CT1] LT
te LF Tl
FPEREACE (N
AND O1MDAL
An‘u(’ 1]
LE8s fnAn &0
88 1A 2ltCH
AND YAy
e 17 it
tPPEAINCE
A COmmanitd
ANOLES ANO
=Inont lh‘kt‘
2CE808 A0 Ote
IN PitCH OR
PAY
Co tiReE OA_mOA¢
ndints Ovt

10 PRIOR 10 Belve)
CAPARILLLY :

L :s R Selve u:
€A A’lalv Iu1

lets ltatl '

AR 1

[ ]

L}

L}

10 AP?QI 0w '

VL Sinet :

]

[ ]

1Ay L ontads !

s !

'

[]

]

M M :
]

tn}cm '

L

]
831 LO8S OF tHAVS? 'uuﬂtn

As COnTINUE M1S8ION
088 INPORM FLIOMT
AND P1000

B¢ CONTINUE MIBSION/ABORT

1] SOMMVI Rission
RN PLIONT
AND £100.

o A

00A?
DO INVORM PLtont
AND 2100 AND
IIMMP ADORY
[{{ V1)

1) Contimvt niddion

Phoni "™

L L R R R e X R L L L L T T iy

Av Culdese

Lo THRUSY OR SWitCnEd=0FF (x208-201
THROVGM 2084 £204=203 THROVAN 20974

l‘ THRVST CNAMOER PRESSBUALe 28RO
1012203 THAOUGH 20810

1) LONGITVOINAL
1A2=60310

s Cutle=e

’o THMAVET OK BwitCwbs OFF (RE03-20)
AOUEH 208=< K200+201 trav 209)

TR G M (nAHlll PRESSURE  2ER0
D201 FuROWGH 209

LONBITVOINAL
1]

ACCELERATION

ACCELERATION

nmnoté’ ANGLES  AND  BimBAL

Sl NOtRoae

CAEY  vONLD
CondItION,

ABORT  ON  OvEaRatt

€r Cutlooe

Ct’o ot Oyjicmbs Qrr
;:.P..“ rhlv 308ee RJ6220] ThAV

B¢ TRAVSE  CmAmBCA  PREAOVAL  2ERO
(013201 triv 249)

I.MOI'UMQAL ACCELERAT 10N

“’ *409)
Ce NOtgese
APRER PAQORANNED Seo)) CEATCA (Ml;l

CuI0Pr ENGLARS OVY AgreAS
Contan Cﬂln“n

AR e e A s e e e At At AT T et Rt e Te e et A At et e et et et e e

PR S

t |k




. "
NASA - Manned Spacecralt Center
MISSION RULES
SECTION & = SLv = T8 THROUGH TO4/T04A
( REY| ITEM [SONDLTION/MALPUNCEION® prAsg ¢ ntng b CUER/NOTES/COMMENTS
- ] '
| - [ ] [}
(1] §=11 STAGE Any PLAUNCH  PADORT/ZEARLY STAGE/CONTINVE
SINGLE ACTuATOR ‘migston
MARCOVER INBGARD :
Aa PRIGR 1O B=1vh 'A ABOR?e Culinee
* 1o ¢o1 * 95 INPORN PLIGHY
CApABiLItY ANO TRANSNIT ABOAT o YAW ACTUATOR POSITION Ex(eEtos
(\ YR §,088, (005101 thu " 2oas a30-201
. "
L 1 ltt-!!n B+3vd Do EARLY $1AGE
‘ 2o MItCEM  ACTUATON  POSITLON
tlinillllr lND BEE JPORM FLTGHT AND €xCeLos o8 aco tc‘-!el LIV [ IY)
33 SEC PRICR RECOMMEND LARLY 631201 thRY 200
mo& e 414 $TASIND i
Cutorr 3o AOJACENT  CONTAOL  Enbint
ACTVATOR EA SAME PLANE mOVES o 1/2
Co AFTER B0 Co CONTINUE mISSIONS OC8 ENBOARD (SAME  MEASUREMENTS 33
Cytore minug Cuts L A 2)
| 1-08 ) 4 03¢ InFOAN FLEGHT
- NOtEgoaa
~_

fo Tek CREw SMOVLO  ABORT CR  EAALY

STAGE A5 400N AD  POSMIBLE  ArfeA

PALRUNCHION  OCCURS 10 PRE WK

factss ‘0. tHEAMAL  PROBALY IN AT
l

INTERSA
s | $o00 BECOND PLANE  'LauNGH  *ABORT Culheae
TNt Illtl 1o 850 INFORN PLidn? AnD
°¢¢v| At 10 o TRANSMIT ABORT REWESTY SECOND  PLANE  SEPARATION
st¢ CACY ABORT PRIOR 10 T0) A?l Snowd MO SEPARATIEN
.t 820 <304s marar0e)

l

t”

] g NC‘ nOOL eOA0 3 hOD( (Obl
(T 1] REMAIAS 2LRO (80605 )

By OAITION Db vOrLTAGE Rfe  RAIA
LI 1 R U P
T

& AECIRCVLATLON By vOLTASE
REMAINS AT APPROALMATELY 94 vwiL'S
Intle2eh)

ROtE4one

tnk CREw OVLD  ADORT AD 800N A4
PO‘?I.L* APEEA l‘k NG TEOA OLCuAl 10
14} ’ {ve twEAPAL  PAGOLERS
(L] lnttta Ao

e e I I I I e N I T Ur I AU,
LR LR L L L R el L L Ll L o .

[}
o0 it

S - - |

e ——" e




NASA - Manned Spacecralt Center

MISSKON RULES

BECHION § = SLv = 101 THROUGH T84/TOAA

REV] ITEM JCONSITION/MALFUNCRION®  pHASE 4 ALING 0 CUES/NOTES/COMMENTS
[} 1] L] o=
) L] 1 (]
L] [] L}
=18 | s=ive \ozl OF ENGINE'LAUNCH  'NO $1vE $TAR? LK {1 { L2
MYORAWLC FLUIO . "0t wonn ritont AND .
PRIOR 1O $~1v8 BUAN ' 'E100 Ano ncomtno N " Lo MYORAVALC RESEAVOIR  OIL  LEvEN
: :s-m ARTy '. APPROR 2ERO PERCENT (LT=403)0
' 1CAPCON AOVISE CREW ¢ 2 MYORAALLC STYOTEN PAESSURE LESY
: : : AN 1700 P4IA (Dale w831,
M ' T 0 NYORAULLC RESEAVOIR Prise GuRE
! : : APPAOR 2EAO PSIA (0a2=003)0
’ * 1 NOTESeee
L} ] [} :
' ‘' P Qe L7408 PVl ONE OF tmE OtmEn
1 4 b Cuts ARE REQUIRED POR tMPLEMENTATEON
: : : OF this RWEL.
1 ’ [ D) M. tnlu Cuts  ARE
' ' ! rtucuonlho ALYy TeEY  BAE
: : : : €0 FOR InPn(ntnumn o Inls
L} L] [ ]
. ' LI I SPALECAASE IMONLD MAvE (O
: : : CAPARLLItY AT B8<1 CvioPP
' ' ta, Af §E1 Cutore, tﬂt ﬂh [ LTS
t ’ flaniblt fmt Bive MTART lritn tat
: : : TRANGLATLON nAhMMTlO‘LL
o33 [ Sebvd S7A8L L0858 OF d ¥ Gyt hanme
travat : : : 1y TR ll CHMAMBLR PRESSURE t
M u MAM| RES SV LI L]
Bo PALLE 10 ATTAIN  *eAUNCH Ay GRALECRARD SEPARATION ! l‘l LYY
Qul; L} 4 bR INPORM PLBant AN 1
.";S°Un"lléﬂ tb: : Hive : { (31} m. Hn“aﬁ""'“ .o
L] - iy
8."\‘.‘."« PARRING! ¢ ! ' !
ont : : ' : 4 :gnouuolm ACCELRAATION o LEko
b PAJLY to AttAIN hy eoal nigsy '

l H i Inﬂlﬂ’ lin! [ L1 A YU 1 ) ’ IRIREATED, miOE COOL 35y
m N ' VORIt B2 AT TO ONE (midedddla
tw?lhn PR] l te! ' tnl me'cm{ +
’ltoﬂll C M T REmALA AETALH i IO |nt IR “ ’ T hebi cm FLY]

cono m : : L;lv “v e : 0f big § [T E
M ! LAdl M :ﬂuﬂ N id L T
' b BEPARATION 18 Afduintd, !
’ ' 'nt :ili ulﬁ; b U IIPAIAIIM wieh M llmn’
’ M AT Y : (Y b oAl "t Ted Oh PO -IO
‘ ' ARE BlATARG '
' ' L 08 211 Falm 1 '
’ 4 v/l !
] L] [}

ikt L2 A e s 19 .




o

NASA - Manned Spacecralt Center

MISSION RULES

SECTION & = SLv o TO1 TwAOUGH T84/104A

REY

ITEM [CONDITION/MALPUNCTION®  PuARE

L MAING

1 CUES/NOTES/COMMENTS

]
Solvh COLD MELIUM  tLayNZM
nuurorr yALvE(S)

FALLS OrEn
As PRIOR $O LAUNCH
<AL TOWER

is 90
PEIA OR BAtURATED
At UPPER LEvtL

Omun uun(u
J“I h AND 90
S

Co AFTER toll tutc!t
LILIT]

LR R R L L kT LR X R Y I iy

Ao ABORY
€ INPORM FALONTY AND

Be EARLY BTAGE
80 INPORN. PLIGHY A

IMMEDIATELY

Co CONTINUE PISSION
880 INPORN FildNt

LR R R L L L L R L L kL R T X R w iy ap e

(34
TRANEMIT ADORT REOVESY

() ] NO
RECOMMEND EARLY $TAG1ING

Cubfr=e

»
.

-
-
~

1

LOR TANR VLLAGE PRESSVRE
0199=00¢)
LOR TANR ULLAGE PAESSVRE
10100=200)

COLO NELTUN REG DISCmARGE
PACSSURL REMALINS GREATER
tHAN 200 P41A FOA A
MINIMUN OF 30 88CONDD
10103401)

LOR VLLAGE PAESOUNE AT
RELIEF SETTING t01e0d
PAIAY ANO RS EEVING
01194001 0300404}
COLO mE DOTTLE PRESSUAE
DECAYING 10201-009)
bted-ads)

tolf




NASA - Manned Spacecralt Center

MISSYON RULES

SECTION & = SLy o T8) THAOUGH TBA/TRAA

REV

ITEM

CONDETION/MALFUNCEION®  PHASE ¢

A ING

CVES/NCTES/COMMENTS

[ 3L ]

$=1vB LOSS OF :uout'uwcn
HYORAWLIC FLULD
PATOR 1O Solvd BURA

Selvh $1a6L LOSS Of
THRvst

-

As FATLS 10 ATTAIN AUnCw
TrALSE Oa
PREmATURE
S 100wh PRIOA lo'
OBTAINING PARCING?
onstt '

'
PAILS 10 ATTAIN  tTiL
EMRVST oA 4
satmAtvRE M
SMuTOOWN PRIOR 101

YELOCETY culors
FOR SECOND Buma

ce T revtascca s r s LT R e et e nt e .

NO SLvD START
fOSE (APORN FLIGHT AND
1100 AND RECOMMEND NO

:l-lvl $TARD,
TCAPCOM AOVISE CrEv

CONHM{! !I’HW
bk InFORN

Ao BPACECRART BEPARATEGN
Hgoi&ro-m fule ? A

wient and

1
[ 253 inun.m ndp

WAAGE PRESSUnES,: IF
SLRARARICH 1S Abwwirtay

LR I R R R Lt B T R P Ay i g Ui gy gy
»

Cutlace

1o NYORAWIC RESEAVOIA OfL \EVEL
APPROR 26RO PEACENT (L2<40D)e

20 MYORAWALC $YSTEM PRESSURE LESS
TWAN 1700 PSLA thale 4030

3¢ NYORAALC RESERVOIA PrESe Surt
APPHOR 2EN0 PSIA (DA2~4030

NQTESeee

fo  AT-40) PLVS ONE OF ftHE OfmER
CUES ARE REQUIREO FOR ImPLEMENTATION
OF tnld AL

1] IF ALy EHAEE  Cuts AkE
FunCTIONING  PROPERLYS  THEY  ARE
nv:mb FOR TMPLEMENTARION UF  tHiS
(LY 1]

10 SPACCCRARY  SMOVLO rAVE (ol
CAPARLLITY AT S CVTOrF

G AT M CuIuFfe INE CREW ENONLO
Innl0lt tnk S1vD  STARD wiftm Mt
TRANSLATION MANDCONTROLLEA.

Cutdaes

10 IHRUST CHAMSER PRESSURE = TERG
t01e8010s

20 trRust Ok SaltCnES o OFF
(R16sa0])s n13700000

o LONGITVOIAAL ACCELERATION @ 2ERQ
1A2+00)1,

Mo a3 I8 InITEATEOs POOE COOE 200
BIt 02 $LI PO OAL tma0<d0d)e

$a te? 1§ EviNIATLO. ACD( (00( tLl
It 010 $LT 1w ONE tMededd

L1294 T

T mmml Al s}umm wits Ot REWIRED  FOR
lnnullllu - v ATION OF Fur Ped OR FPA 1ol
SAPE BIETANGE
1M00 HJ [ITI T
Sxivisive
atasion feer foare  Joection whovs ot
LSO F) DL S LT 2R S l.’
tatcads teaztoni Y]




NASA - Manned Spacecrafl Center
MISSION RULES

SECTION & = SLY « 18 THROUGH Ted/TBAA

REV

ITEM

CONDITION/MALFUNCTION?

PHASE ?

RAENG

¥ CYESINOTES/COMMENTS

12

0

$o1vh COLD HEL
Sutors yALYE(
FALLS OPEN

Av PRIOR 10 l:uﬁ(n

-

pSiA 00. SHUMTN
AT UPPER LEVEL

SETWEEN LAUNCH

$I1 Cviore

APTER l‘ll CVMH
»inus 90 8

llhun 188 ¢ 9
N 32 SEC AN
s~ll tvton L% Y

99 86C » FON
PREMATURE hll
EnGINELS) Cuters
Ony

LU fLAuNGH
)

»
-

ABORY
0SE (NFORM FLIONT AND
TRANSMIT ABORT AEWVEST

EARLY. STAGE
85¢ InPORNM FLIGHT AND
RECOMMEND EARLY $TAGING
IMMEDIATELY
CONTINUE MISSION
BSE INFOrM FLLGN?
CARLY $TAGE

0SE InNFORM FAlGnT AND
RECOMMEND EARLY STAGIAG

CuEsena
A To LOR TANK ULLAGE PRESSURE
10119=404)
24 002 TANR VLLAGE PRESSURE
10100+4041

816180 14 COLO MELIUN REG OBSCHANGE
PALSSURE AERAINS GAEATER
TAAN 200 PSIA FOR A
NINIMA OF 26 SECOMUS
(0103°409)

24 108 VLLAGE PRESSURE AT

RELELF SETPING tALeos
PAIAD AND RELLEVING
(0119-4000 D100240s)

25 COLO Mt BOTTLE PRESSURE
OECATIAG (02814000
02832409
alpslon [Jatr Jonte et Ion LU (2111
A0AL0 Ba]eay Jor00/00 %u D u:
mROVen (0471004 [ D3}




9 6LY = THS AND
T8ticoANT)




R Y

o o iy W g

]

£

g v e, a

s A L N L T e

-

@,

NASA - Manned Spacecralt Center
MiSSION RULES
STV B oo SV v Ty AN TR

$OMYANY CF CORYT PraSE BuiEsd
Te) INSLFFICLENT PaQPELLANT

13 VO3S GF OAE S MQOVAE

1) PAIN FuEL VALVE FalLY 19 €L C5E

Tey AR CHIRTEER vaLvE FalLs O CLQsSE

| 8% RANGE SAFEIY SYSTEM AUT SAFED AFTER IASERTIOY
Tes COLO MEVIVN SMVTOFF ValvE ralLS CPEY

-1 AVRTLIORY nYPRAVALC PUMP FalLS

14} 0SS CF ATTITVOE CONTRY

Te} CONTIAVOUS VENT REGULATCR FalLS 1O CFLN

Tel®  APY VALATE ENGINE FAILS N

Teld  RESERVED

To}2  RESENVED

Tedd v ENVIRONCENTAL CONTECA STSTEw FAlLS

Teld  COvMCN BVKAEAD DEATA »

Teld L0383 CF $~1vD STASE FAEUMATICS

Tel® 4039 OF TAGINE CONTROL BUITLE PRESSVEE

Tol? %3 TANR VENT FAILURE OR LEsL

Tell  LOv COLD mELIUNM SUPPLY

Teld  LOx TANR VALAGE PRESSVRE (S LESS TrAN 3] pSTA
e300  Je2 ENGINE SPEPRT OJUTLE PalSSURE OUTSIOE RESTART Llxilg
Tedd  Pu_VALVE FAILVKE _

T=3  $~1vd LOSS CF nrDaVLIC FLVID

T+2) RISERNED

Te24 RESERVED

T=239  LOX NON=PROPAASIVE VENT FajLs T2 OREN

Te26  LN2 LATCMING YENT VALVE FAILS T OPEN

1-27 a2 S!lkl BOTTLE DUMP FALLS 10 (CCUR

7128 COLO HMEL(LM OUNP FATILS 1O OCCUR

7-39  RESERVED

1=39 RESERVED

THE FOLLOWING MISSION RVLES ALSO APPLY 10 THIS SECTION=<o
=3  INEATIAL PLATFORM FAILURE = ACCELEROMETER
0=%  CLAUNGR EnICLE ENERTTAL PLATFORN FAILVRE=ATIITLOE REFERENCE

nission  fRtv JoATe SECtion GROWP FAGE
S 12]FM F9710709) Hve1ny
oo AND 187 -1




-

|' .
PRI 34 5 vt e

—~

l/\

NASA - Manned Spacecraft Center

VISSION RYLES
SECTION T o OLY o 195 A THY
revl 1TEM cyoltlw/mmmo:v 'mu ' PRI ? CVEI/NQTES/COMIENTY .
[} [} L}
L} [} .
(] [] (]
Te PRIOU [D RESTART)  Pamty -uo b=ive aEsTaRy (BN 4{" 220
! !0 : ’ toasly 4 ¢
mu.m llﬂlllni 4 'O" v oan FLIGnT AND '
For Acuuvl-ul o IRECOMMEND N0 B=IVE I PROPELLANY BE .‘u as ncuumo
ACCEPTAMLE ' INEITART, ¥ DUAING REALe] vALVAT)
ALTERNATE MISS10N, : : :
X L} ] L}
T=3 LO3§ OF OnE A2} ’ ' M
oows ; : :
[ “!.l'? {122 'unu :h CONTINVE DI1§3I0N : Cub§nve
3
'°klll M 1] Nl Irond FiLlent [ 1) PARIFOLD  PALSSVAE MO0 )
e ¢ O COMMAND™ §oTvD ! (070-¢1000 107010}
'. : NM MODE ON :,
’ . '"'t STAGILIZE * 29 MANIFOLOD  PRESSURE MO0, 2
: : vul A vitw CSn : 1072=438y D1)=411)
L} L] L]
Ge TV 1O TOT0}S uw: :0. CONYINGE mIBEION :
' LI 1] OSC IVORKM FLLENT AND
! ’ COMMAND s {vu VAN ¢
' ’ uoot OR AND TOHE '
: : RANEWER [MMI0)Y :
N " Ze CACY VILL JTAGLIZE ¢
’ * YEAICLL vita CIK #CH ’
Co 107018 MIN TO LM ® 1Co CONTINUE NISSI0N .
€JECTION ' . '
’ [ ) uc lum FuienT ANO®
. ] = $Iv0 SuAN ¢
¢ ’ nool o .
N L] [}
' b 2o CREV DISCRETION FOR ¢
: : O0CRING :
O Lx EJECTION TO ¢ 0e CONTINUE mISSION '
EVASIVE MANEVYER ! ' v
INITIATE ' ' '
! T 3¢ 83C IAPORM FLIGNT AND®
i ' (4 NO = $=[vE BURN ¢
: : #00E On :
' 1 2e SPACECAAPY WiLL DO *
! : EvASIVE MANCUVER :
: : 30 DO NOT (NIVIATE TOS :
v L% ut PERFORM NON= .
' " uv! $=1ve '
' . ml 0 SROUND '
L} ’ COMMAND L
L] L] L]
€0 APTER EvasivE ’ T8 CONTIMC MIBSION ¥ HOTE§mw
ATTITURE MANEUVER' ¢ 08C InFORM PLIGNT AND
' ' Tt In PR 1=8
‘ ' e AFTER WALLASE OUANe ' CONDITION/MALPUNCTION 'tpve 00  MOT
* 3 COMMAND o o-m GUAN ¢ APPLY 10 THE  FAILVAC I8 12
: : MOOE On : CONDIRION/MALFUNCTION €4
’ S 20 AFTEA LOX OVMP ANO ¢
. : PAISE TO APS BVARY *
' ' COMMAND = §=1v8 BURA ¢
' . MHODE OFF .
wission [anv [oars  Joecrion shoup st
APOLLO 33] & J10/33/H 0LV = Top :
AND TOY 1.2




NASA - minned Spacecraft Center

MISSION RULES

skcrson 7 © bLy o 108 AND TOY

REY

11EM [EonotrIon/atry.rioat

TG

NG

jse svve ove oo

J=1 Indlag nu
Py
"

b £IRST Solve
CVTorr

0o SECOND $=Ivd
CUTOFF

t! 03 2&0“ HH.

B AR R K R R R R R R RN R N T X Y ripiaiepiepiapiy

-

'
'
'
'
'
'
the
'
]
]
]
]
]

L}
L}
L}
L}
L}
L}
L}
L}
L}
.
L}
L]
L]
(]
L}
[}
[}
[}
’
[]
L]
[}
L}
[}
[}
L}
L}
L}
»
L}
L]
L}
[}
]
L}
]
[}
]
1
+
L]
L]
L]
[}

CONTIME niIpSION

(1 IVW FLlanT AND

COMUND (ASAP |
te mmm AN

VALV“ CLos¢0
ESCE NOTED)

e AT"WI 19 Crce
CLOsE &

114 OV‘CI“'V‘-. (114
COMMAND & ==

3¢ PREVALYE ANO RE
SHVYTOFF vALVES
CPEN

o CONTINVE AIBSION

€ ang

CIRG

088 INFORM FLEGHT AND
COMUNG = ae

30 PREVALYES AND
RECIRC SmyTOPP
VALYES CLOSE

30 ATTEMPT TO CLOB
ey

untn &~ive I8 AY

PROPEIR OVMP ATTITUDC

058 COMAND~=~

90 PREVALYES AND
RECIAC SrwTOPF
VALVES OPEN

1 TimE OF DESIRED LOX

Com

DUMP TERMIAATIONs B8E
ND~ e

a¢ PRAEVALYES AND AECIAC ¢
SHUTOPF valvib CLOSE !

e e N L Ll L L R L L T T O —m—

CUES/NOTES/COMNENTS

(171 Lol

by MAJN  PUEL  VALYE  PORITION
104=601100

Bo MAIN FYES VALYE OPEN (R110=0011y

] FUEL  FLOUNETER  FLOWRATE

]
1r2-40120
b9 FUEL RECIRC FLOWRATE (F5=404)
NOTE§ ==~

$o IF TnE WY 1§ OPENI THE L2 PUW
ENLET PRESSVRE WILL 60 TO 2€RO  P3IA
APTER COMUND ACTION (Asl)

3 ni§ f ul‘ vm
tvuunlon or

OETERMINE ﬁnwul foa ul
CUTOFF (REF FXR T=lte

30 A FAILURE FOLLOWING SECOND QuAN
CUTOFF wiLL REVWWIRE A RE-EVALVATION
OF SLINGSNOT VELOCITY OESIRED:

REQUIRE
$I0VALS 10
VELOCHTT

DATE

Isection

PAGE

APOLLO 32

e 1o/

LY = 108
AND 707

1=9




NASA - Moenned Spacecrail Conter

MISSION RULES
SECIION 7 o 0LV « T00 AND 107
( REV] (TEM | conp) rronsmatruncriont prasg ¢ | G T CUEB/NOTES /COMMENTS

[ ]
[} ’
' ™ g" "‘:I"AL = IIOVI: : vbaee
1) VALY
. !l:?j‘" CLOBE Afwm=e? ‘' Jo  MALN ONIPIEER VALYVE POSITIOM
' ' $63=001) GAEATER Twik 39 DES,
s FIRET 3=lVH FEARTH Thy CONTINUE MESSION/
. cyTorry ORBIY MO $-IVD ACETARY f:uo :3}? QAIDILIER YALYE OPENON
- ]

83C [NPORN FLIGHT AND
COMMAND (ASAP Iwen

3o PREVALVES AND
RECIRS SHVicPF
YALYES CLO58D

20 ATTENPT 10 CALOSE
oY

3o LOA FLOWMETER FLOWRATE (Fl=~40)}
GREATEA THAN 4T L3/5EC

NOTES=w

Bo  Twi§g FAILVURE FOLLOWING SECOND
CVTOPP WiLL REQUIRE A AEEVALUATION
©F SLINGENOT VELOCITY OCOIREDS

IF Re2 1§ IV‘:!”'U&-

‘ 030 JNFORM 2 1P THE MOV 18 OPENs THE LOX PO
AND COMMAND INLEY FRESSVRE WILL GO TO ZERO ArTER
COMUMAND ACTION (AD)

3o PREVALYES AND RECIRC
SHUTOFF YALVES OPEN

IF Bedo 18 UNSUCCESSPVLY
B5€ INFORM FLEGHT AND
RECOMMEND NO $1VE
RESTARY

.

COMTENVE MI53[0N
85€ INFORM FLIGHT AND
COMMAND===

1o ’llvALVlS AND
RECIRG Swutore
vAlel CLosed

ATTENPT 1O CLOSE
»ov

8¢ S$ECOND BURN
cutory

AT INITEATION

Jo PREVALYES AND
RECIRC $uvTOPF

VALVES OPER

AT Yiut OF DESIRED
LOX OUNP TERMINATIONS
8$€ COMMAND ===

PREVALVES
RECINC VAl.VCS CLOSED.

-
e e A L E LT N R TR PR RN P XS

Y L L L L R R X E RN R N N
»
-

PR I R L Ll T T R R R A R I R e )

B

£ misston | mev] oare ] section onove PAGE
aroLto 1] o | r0/3/f sty - s .
. : ANO TB? 2




e o

R LI

r~

NASA - Menned Spacecraitl Conter

UISSION RULES
) SECTION ¥ = Ly « T4 AND TO?
TTEM JSOMDIIION/MALFUNCEION®  PhASE ¢ RN I ? CUES/NOTES/CORMENTS

] ' (]
(] [ (]
(] . ]
Tey RANGE wm BYSTIN 'EQ ' ! CUE§ooe
w1 § Frafi] ' ’ ’
(L111 mou ' 4 Yol FIRING UNIT 1 RY c'v nnru
’ . ‘ [0 AL 10

Ay PROPELAANT : Ay CONTIMVE NISS50M 1 (M30=a3 ),y
Disogrs 10N ] ] ’

SYSTCHM NOT ARMED ! ¢ 4 go Fiaing LNl r R§ C8¢ CALATER
M 088 [WOR FLIGHT AND ' TAN OR FOVAL 10 1. YOLTS
‘ ) RECOMMEND B90 $CHD [ CTILI NI
' 4 uv! CoMMAND !

80 PROPELLANT ' 19, SPACECRAPT SEPARATION 1 34 RANOGE SAFETY RECEIVER NGy |
DISMEREICA ' [ T ENABLE (NST=411F BLTWEEN J.4 AND 04§
SYSTEM ARMED AND ! ' " yo LTSy
450 BA§ NOT BENT ¢ t o PSE INFORM FLIGHT AND '

WO ‘ ’ 1 49 RANGE SAZETY aCCEIVER NOo 2

' b Ly RECOMMEND L L] IN62413) BETUEEN 204 AND 409
M ' SPACECRAFT " YNTS,
' . SEPARATION TO A '
’ ’ SAPE O18TANCE 1 8¢ RSO DISPLAY AND COMMAND SYSTEN
. : 67000 F12¢ : $TATYS,
' b 3¢ WHEN SPACECRAFT wAS ! NQTEg§=~v
' : REACHED A SATE ¢
' M 036TANCEY 1 10 REO SHOWD NOT ATTEWPT 10 BAFE
’ ' RECOMMEND R3O $ENO ! ThE nnu unn ucuvns On REVS 3
4 ¢ SAFC COMMAND, VAND D WUNTIL MG CONFIRMS  TnE
1 4 ’ nom.um OFSPERSION $YSTEM I8 NOT
' ! ! ARueo 1CONDITION A OALY e
: ‘' 1) THER CVE 1 OR ¢vE 2 I§
: : : w"ltun POR [MPLEMENTING RAE Do
' [ 1 3¢ CUES 360 ARE VALIO ONLY WNEN TnE
' ' P VEMICLE 18 RECEIVING &80  Mn2
! : ' RADIATION,

o6 | =ive m.u Coup ¢ t MK {2

HELIUM SHUTOFF ’ 1 '

vALVES FAfL TO CLOSE® ' ' e COLD »uwu uwuro- ouc-enct

Alwes : ' ! PRESSVAE GREATER ThmaN 200 PSI4

. t 1 100103=002)0

Ao 85 ¢ 1o& BEC SEARTH  *A¢ CONTINUE MISSION/SPACE~ ¢ :

IORSIT 1 CRAPT SEPLRATION [T ANK w.ut PRESSURES
' ’ ' wono-aoo.oeuo-oou-
' " 03¢ [NFORN FLIGHT AND !
' + COMMAND=== ) "y OLO MELIUM BOTTLE PRESSURE
' 4 - ' ounwu 102614030 0028340000
v ' 1o LOK NPY VALYE OPEN
4 ’ (REF MOTE 3) v
N ' 29 ATTEWPT TO CLOSE b NGTESwe~
’ 4 STAGE COLO HELILM ¢
. 1 SWUTOPF YALYES s
' T 1P 2 BUCCESSPWLy 08¢ 1o ACTION  REQUIRED to AVOl10
’ T COMMAND IMMEDIATELY=== * ExCECOING (OX TK OVER PRESS OR
' ’ 1 BWLKHEAD POSTIVE OCLTA PRESS \ImITS
N " 3¢ LOK NPV VALYE CLOSE ' (FMRT=141,
' 1 ey MOTE 9) i .
N . " 2 SEE 7MA 710 FOR  RESTARY
4 ' & 7 LOK WLLAGE * CRITERIA FOR OFF-NOMINAL CCLO HELTUN
' 4 PRESSURE AT 50 PSIA ° PRESSURE.
' 1 OR BATURATED B5C .
. ' INFORM FLIGHT AND  ° 3¢ IF LOX NPV YALVE FAILS TO OPBA
. ' RECOMNEND TMMEOIATE ¢ ThE LOX VENT YALVE CAN SE OPENED AS
' ' SPACECRAST SEPERATION® SACKUP,
' : TO A SAFE OISTANCE. *
nieston luev loare  laecrion shour pagE
oo 12| o umuluv - ’
AND 787 1=3




3

ST M

—cn

- r———

—

o

(\.

f‘\.

NASA - Manned Spacocraft Center

VISSION RULES
BECTION T o §i¥ o TOS AND TOT
REV| ITEM [:ONOITIon/mALPUNCTION'  pHASE o (591 ] 0 CUES/NOTES/COMMENTS
. L] [] L]
i [] [] [}
Oc 107 ¢ Jol 08C :Tl,t :lo CONTINVE HISSI0N :
¥ 1 APTEA TOY o 2 MIN 30 4
' ' su- m IIIOIH 30
[} ] COMNMAND = ]
L} ' [ ]
' e LOX WY nm [ L]
4 ' [TUATI(R]] 1
' ’ n uv * 13 nin 086 !
[] ] ENDeoe ]
' LI 1) \.ox Ny mu cuosE 4 .
: : (agr NOTE :
11 | 8=1v0 AVZILIARY ' ' 1 CUWfoee
WYORAVLEIC PUMD PAILS?Y N 4
' ' ! Aelo SYSTEM PRESSUAL (041740210
S0 70 TURN OFF AS  tEARTK "Ay CONTINVE MISSION '
SEQUENCED 0R817 ’ ¥ 3¢ RESEAVOIR LEVEL (\T-40))s
' ¢ 88€ Inonn L=
: : FLIGHT ANO P20 APTOUR NOe 2 CURAENT (M23-404%¢
' Yhe ATTENPT TO TUAN OFF T 49 NYDRAVLEC RESEAVOIR OIL PAESSVRE
* 0 AUVZILIARY MYORAW(C 1 04240300
* 0 PUND AS SOON AS '
' * pOSSIBLE 4
P y vores--
' . 1 FAILURE TO TURN OFF  MYORAWIC PP
’ 3 1 OEPLETES AFT NOs 3 BATTERY N
' [} 4 APPROXIMATELY 90 MIN AND OVERNEATS
' ¢ ¥ NYORAAIC SYSTEM (N APPROZIMATELY 10
' [] L 1]
) [§ L} B L]
9¢ 10 TURN O : :o. CONTINYE MISSI0N H {" {22
Lo AS SEQUENSES ¢ 3o 08C INORN PLIGNT " Do)y SYSTEM PRESSVRE {041=403),
ANO THE . ' ’ AUXILIARY HYORALLIC ¢
NYORAVLIC M ’ AND ATTEWPT TO TUAN ¢ 2o RESERVOIR OfL LEVEL (LT-4020
FLUI0 TENP £ * N on puMp '
stLov o ' ' P 3¢ AFTER  BUS NOe 3 CURAEAT
PREOICTED ' ’ 1 (M23-4040,
10 O80p BELOS ¢ ] ]
10 846 ¢ ' ' T 6o RESEAVOIR PRESSURE (042=40)s
O0EPFORE NERT ’ ' ) T
STATION AOS ¢ ' " 5o MYORAWIC PUMP  INLET OIL TEWP
' ’ 5 {C30-4030¢
2o AT TR0 ¢ 3 (Y] t 3¢ 086 INFORM FLIONT .
nin 39 $eC 3 . ANO COMMAND AUXILIARY! §¢ RESERVOIR OFL TEMP (C31-403)
' ¢ HYORAULIC Pump OFF ¢
meston. Jeev [pare - [ secrion sROUP [ )
oL ul ’ mn)ul ny - 188
aho 7 =6




NASA - Manned Spacecraft Conter

VISSION RULES

BUCTION T » Sy o FOS ANOD TD)

REY

ITEm

el

TOMD ITION/MALPUNCTIONS  PHASE ¢ AN IN0 § CUES/NOTES/CONGNTS
]
] .
Lg:o“w ;u :I:N : Culgom~
* 4 Ao Fy ANGVLAR l L3 PIIE
Ao TOS AND TOT TO  'CARTH Ae JPACECRAPT GVIPANCE ll#'l 21 Ok ThY !'“3 illl'l'“
TOY o |8 MiN 'on0iT/ TAKEOVER/ Trd n) (11131 ANP "0' ECACARINGY
(34 SPACECAAFT $EPARATION 530y “ll'l'll

e TOS IO 166 ¢+ 9

Hin 20 3€C

-

P T E E T L E TR T N W A N W N
-

eBBeSesAaesEeTeescscaeabunsabtneancsanSceatee
-~
-

055 INFORN FLIGNT ANO
SECOWEND SPACECRAPT
GVIOANCE rnuvu

17 NSUCCEssrut, 85t
ICCW!ND ”AC((IMI
OLPARATION

el Innielt

SHE INFORN FLIGHT AND
RECOMMEND TLE TMMTRIT

L[-.8
g:un [ O 9“1“ MO lﬂ DECREASING

Fo ANGULAR RATES=PITCH (R} )=40219 ON
ur I“"GPN GREATER WAN )
P88 /58¢ MD NOI’ ammm- OI anL
IRIE=4035 GREATER TuAM 045 DES/SEC
AND NO1 ounuuns TSEE NOTE 31

Py LOSS OF ATTETVRE CONTRGL  ALERT
(SEC NOTE 0

Bs B ANGALAR I.ll', = PITCH
IRA=§D2 10 VAW Iai=402)1 OR ROLL
IRG=402) GREATER THAN 0.3 PEG/5EC
AND NQT DECREASING

20 ANGWRAR  RATES=PITCH
R=33~0030,YAY (RE=§031» OQ ALY
IR13=603) GREATER THAN 049 ouluc
AnD nOTY ounnuw GREATER THAN 048
OB9/3EC ANO NOT DECREASING) OR  AOLY
(R32=4031 GREATER TKAN 05 OEG/3EC
AND NOT DECACASING (BEC NOTE 3)

13 um o' uflluot CONTROL
5re W

ALERT

LT TP,

REV | DATE

SeCTION AOVP

APOLLO i1 Y

1010111

IR L)
AND TBT .

1=7

h ot gt o




2y

B e

( =

NASA < Manned Spacecrait Conter

t1eEm

143
CONY

Co AFTER 707 ¢ 19
nin

P R L R T LR L R R E Y L RN NIy i IOPNPaa R X I S

emesamnpeesesatecccctoccccaca s ccany

P8E INFORN FLIGHT AND

[4]]

10 DO NOT STAAT gvAbivE
- MANEYVER

2o 00 NOT SNITIATE 10O

$o BSE PERFOAM NON=
PROPALSIVE §IVE
$a7ING DY SAOUND
COMAND

ce G ceneccca TR A AR T ettt e et e e e E m.
- -

MISSION RULES
SECTION T » JLY o 103 AND T0?
LONDITION/MALFUNCTIONY  PHASE ¢ RN ING 0 CURB/NQTES/COMMENTS
1444 Co CABV OISCABTION o §o ANGVLAR RATES

14) FRON ’"'ll nin l° NEXT MANEVYEA
INJVIAY mt TOOE MANVEVER~ '"(N
IR4=$0 Viy IR3~403)s O

l:s'" 0“" R Trat O 0“15“
AND NOT DECREAS NG

) A’l“ NEXT MANEUVER INITIAT
FoLLovl ? g MANEVVER  AND  DEFOR
TORE INIUIATE= PITCK OR TAW OREATER
THAN ©¢9 DEG/6EC AND NOT DECREASING
OR AOVY 5"“%' THAN Q3 OES/3EC AND
NOT LECREASING .

20 ANGVLAR RATES ($€C NOTE )

1A) FROM TOT239 WEN TO NEXT MANEVVER
ERIVIATE APTER TOGE MANEYYER< PITCH
(219°002)s - YAW (RE~002)s OR AGALL
(R12-603F GREATER THAN Qo7 0E0/5EC
AMD NOT DECREASINGe

$00 AFTER  NENT . MANEVVER INITIATE
Ig‘.touln% TOGE MANEUVER AND BEFORE
TOS INJVIATE= 2ITCH OR  YAW GREATER
THAN Q¢) OES/SEC ANO NOT DECREASING
OR ROLY GAEATER THAN O3 DEG/SEC ANO
NOT DECREASING,

Bo LOSS OF ATIITUDE CONTROL ALERT
41866 NOTE 2)

Inissson Jaev Joare [secvion | snour Ipace |
lnou.e ul . lumnluv - 780 l I I
AND TOT o0




R

. mp——

—— e T T T

NASA - Manned Spaczcrafl Center

VISSION RULES

SECTION 7 @ 3Lv o TOY AND TO?

REV] ITEM [FON0 TION/MAL

rUNCTON

PRASE ¢ TYIT)

CVES/NOTES/CONENTS

Ted
CONT | Bo AFTER TR
IngTiATg

L I Y N Y R L L R R T R I ueap g e I AP I R I Y SRR AR IR

N L I I A A L L L R L L L T X A

Ds CONTINVE NISEION

050 INFORM FLIGHT ANO
FI00 ANO TEAMINATE==

1¢ PROPELVANT Dump
B0 VLLAGE ENGINE BURNS

ooo.

Ol be M AR mu PITCH  IR4=6020)
o TAy lﬂl GREATER ImAN 00}

lluc MD l omumo. or  SOLL
l $=602F G O3 086/56C
AND NOT Muumo.

30 ANGWLAR RATES> PITCH (R31=4030¢
beevse ::":8% DeitEdiing o e

NG 4
[he-4551 GREAT T AL
Ano NOT ounumo uu NOTE 3)

) W“” ATTITUOE  CONTAOL  ALER?
136€ mTE 1)

1 lvmouuu mn .om (M- 44
AND DURING PROGAAMMED MANEVVERS TrE
ABOVE RATE LINITS ARE NOT A"o.lcuw

30 V088 OF ATTITUDE CONTROL ALEAT
VILL BC 41 EN FOR ThE FOLLOWING
CONOITIONbmee . ,

TA) LYDC/LYOA COMVTATIONAL FATLVAL

(00 ABNORMAL ATTIT ‘ guot Oliuu
ROM, GREATER TAN ;5 (]
107 ¢ u (3L Glu ER THAN &3 DES
IAPTER 107 ¢ u !0 NEXT MANVEYER
INITEATE rmo Mg (06E -
MANVEVER) AND nu!u THAN 3,3 0E6e
(AFTER  MEXY - MANEWER  INITIATC

FOLLOWING TWE TOGE PANEVVER!s ARD
PITEN AND TAW GREATER THAN 243 DE6y
1703,  187+0 nxl 10 TOT+iS miINYy
OREATER THAN 068, GTBS 9
T06¢383 $EC) uunl fnAN  0¢3 O€S
(T87¢18 MmN TO  NEXT  MANEVYVER
ENITIATE FOLLOWING  TOBE. MANEYYER)
ANO BREATER THAN 2¢5 OEGe IAFTER
NERT ‘y.unlwu FOLLOWING  TOGE

)

(Ct FAILURE TO INSTIATE  PROPER
GVIOANCE SEoVENCE

%0 THESE CuES ARE VALIO IF MATE
CHANNEL SWITCHOVEAR MAS NOT OCURRED

9 LOSS OF ATTITUDE CONTROL ALERT 13
:&t:l(l‘ﬂ FOR IMPLEMENTING  TNIS

Miss10n - |nev Joats . [ekcvion - anovs PAGE
aporto 12| 8 JiosarsofeLy - Tos
ANO 181 -9




. L bo . e

Wk

NASA < Manned Spececraft Conter

cSceccentantaanraacestenenea

CARTH
ORSIT

$=iv RESTART,

OEF THE LN2 BLOWCOWN 1§
ICOMPLETED ViTHiN 3G
TMINVTES PRIOR TO TO6
:mmm COMMAND=o=

:’l VLLAGE ENCINES ON
APTER 90 $EC OF WL.LAGE
1SEND—="

.
:0. VLLABE ENGINES OFF

SALAGING BHOND BE
ICOMPLETED PRIOR TO THE
:Mll"‘" REPRESSURIZATIONG

4F NEITHER COMMAND
'ACTIONIS) 3 NOR 3 §8
1UCCES. Wy BSE
:IIlPOI! FLIGHT

OPENe TrE LM SATURATION FEMPERATURE
:{tL"IN(l!li( ABOVE NOmINAL RESTARY
LIAL 1]

] COMMAND ACTION WILL REQUIRE
EYALVATICA OF tn2 . RES {4
DETERMINE AOEGUACY FOR TLI  YELOGITY
CVTOFFe

MISSION RULES ‘
SECYION T o §Lv © TP9 AND 187
REV| ITEM [SONDITION/MALPUNCIIONY  PHASE ¢ Mming " CUES/NOTES/CONMENTS
L} L}
[ [}
. L} [}
Te9 CONTINUOYS VENT IBARTH YCONTINVE MIBSION ({7 {142
SYRTEN (Cv) T0RpIT ’ -
RESAATON FATLE TO TV D8C INORN FLISNT AND Lo Cve NOZZLE  PREESVRE (0181407,
g:t:‘” oy 1708 ¢ : : P103-40720
' "l ATIENPT 10 OPEN CV§ 30 Cv REGVLATOR CLOSED (KiBa~ell)y
H ¢ RELIEF OVERAIDE SwyTOFS .
' ' valve 99 L2 VLLAGE PREJSVIE (DITT=408y
' ' BiTe-a00?,
' P VNBKCEREP Y D3ET
! 2o VENT THE LME TANK NOTES=-"
' O PRIOR TO T06 o § MIN 40
' ¢ 3EC TO A vALUE BELOW TNE
4 : BESBVRL REQUIRED FOR To. B7 TME CYS REGULATOR Falls . 1O
(]

NissIon

nev foare  sacrioa enour

PAGE

APOLLO 12

’ Inuu"uv - Teoy
AN 107

T=14




- i e e A |

NASA - Menned Spacecrolt Center

WSSION RULES
SECHIOR 7 o My = 108 M tof
Rty | 1TEM [comortionrmactumctions pmast ¢ M ing 1 Vs mTERrCommnts
, H H H
1e15 | M wLset mmm:“m,m Icont lmok w18010n ! tg—
tvat Palid t8 YPdirng ! ths Al IR Teiue]  Cameth
teMninaty At ' o ' wityl
ltmisgar “ (Lot Llémt A ! pmes v thtid ] biitesist,
' Whaed Inaint trivet P ls A mEivR bR PREASURE
' ' ¢ pECAL NG li!!-ﬁu Merih
i ie Ctastvir ot Rt e Py
X .
! SATTITVBE ConTivn CAPatLEET!
L] [} [}
[} [ ] ]
b :
M . ' ' '
N10010n Lty foath | dextion b el
woLd 18 0 1090 ‘AR .
g’ fl‘ 11}




NASA * Manned Spacecrait Cenler

MISSION AuLES
Jtction 1 o Suy o 100 ARG tO?

ITEM

condition/mAtunction’ Paast ¢ MM

* Cuts/nolEd Commnts

te13

,v (8 oates paurt ! Ae CONTINVE MISSION Cutgome ‘
n.. n t réit orta 'Au
Bs whleh vaord CLOSEO/OPEN (4Ivb0)4
.m nut 858 (WoRn PLtem! AR sl
1
sp Ehoeas 24 Msede tERS (818o00110
i - 11w ot o0t 11 011 0 BT 10
AL 19 10 668 AOMIC 1amibet YT NN
R4 {» (o S, il Mt ot Tow
M Inllnn 20 watth vALvL 00t

' $4 Sbiimator imtt tems (C114004100
“Pﬂ::l ‘i 04 \viX Nt PEW (CS0adb))0

EJ ‘ fo LvoA Tem MO § (LO8=00010
LJ lﬁ S0 Avdd T MOa £ (CH0%00010
n’?w’ 14

e

e TmTetTsessssmsrmmatccasssccnaccas

LR L R T - T N R ey = R A e A N LI L L LT
e e L L L L L T T g g appp—"

8 5 R e
" E b ged Lol Imiott
E e MtER vhurt 0SS
fridsron Redv foutt  Dotctiom ow baod
l lamu ul ] lmimlm M" foty




LA

[

NASA - Manned Spacecraft Cenler

fela

1 hvb “l.M Ml“uﬁl

l‘lv. Mo

h' int

mlflll’nll tne 'Uh ‘sm

IMM Ittﬂ’ﬂ“ 3!

t4 "Mﬂ.

s
vu

1ANG
({14

l vt futactt

MISSION RULES
SECHIOR 7 o $Lv © 108 AND TOf
ITEM Kono1tiOn/mactumCtiont Puast 0 [TV 8{" b CVES/NOTES/COMENTS
[]
' . '
mvl mt.s COomMpIon, :ln'lv; : " Cuthnvs
nnmt ltltnﬂ X 1Y ’ Pha WM TAME  VULAME  PRCISAG
O BiltEbhnes : : ‘ : (K1 T7=4080 Bito=ade)y
Ao minud D0 #o10 0 Hhy Sontinut middion 1 9 A vlA [ LITIE T
‘" 0‘ ' o s ! ’0‘100-&00- bi10ade) et
LT RIRI ! Mt 1N Filint and 4
' [ [T W v ImtT  PREbsWRE
’ 4 1 (02e409%0
Dl e, e e e et e
LS
1 ' ;o :c Asu [ |‘s-m
: : MMMIIH (Y] :
Be mimgl 1o PiLD : :l SPACLCAAPT 3EPARAT 00 : Mt thoas
(" RTR : ' u lﬂo\n Foldmt and 0 Lo AInyd DELTA mum " mm
' M A3 A ¥¢ e i’ I
¢ ' rktmn sthakation 0 ’lnfn nAA Tk L0z Tamt wilAM
: : 0 A SAFE PiSTAncE : Mbduht s
1 | ]
) ) 1
] ' ]
i ' '
[] [] [ ]
: ' ]
] ] '
' ] L}
L] ] [ ]
] ] o
] ] '
[ ' [l

s f:‘w'"!!.

tl:ﬂllhi
PRI

Tersaton fatr Toate

Jotction

ln“ IOJ ’ th’lnl:t" ;.‘“ I




[

NASA - Manned Spacecraft Conter

MISSION AULES
SECTION 7 = Sy = 108 AND 102
REv] ATEM [onprrionsmacruncriont Puast ! v tng Vo cueb/notEd rcommints
- . + (] [} []
i ] (] R L} [ ]
el $ vh JTASL ‘CANTH 'GMNM nisdion b tulgens
LA oLy ongie [}
PALSIUAL DECAY :ut 'on 1IN ORR Frient AND : };‘ mtma’u Punp PURSE PRESMVAR
- []
"‘go‘:m e ' 11 ATHEMPT 16 fERminAYE ®
' ' Pumd PURGE AND/OR ¥ B AdlEn] mELTUN PREWMATLC gmwiAd
! ! mt ww'ntzm UL thoddasadds DOZde=a0d )
[]
' ' o Y By L0 REPAEAS SwPPLT  PREGIURE
. t 3o AE=DPER ABiEN? ' mnmon InEUin
1 ' rikivn Juthuy lﬂv‘ldﬂl
: : wiLyl A8 MEIRED . : L1
! ' [ TLY) mmm Ml(vM'“ [ 1.\
] [] 1 PRba At 0ECA 1] vnlcn (1YY
' 1 N in u nm stat
' ' 1 PRBVRATIC PRIOR uunu oF 104
' ' i SArimd AN ll.lll PFUNCTIONS
[ ] L]
reld M nﬂ CONTROLICARTm  TCOmtimat misbiOM b Culgosa
oottt PREsOLL uum o '
' 1 1Nt COnTROL 03TTLE  PRESOVAL
AR 400 PalA 'n‘ : e neion : “t [ {he Sonnessi,
L}
' Nt It b 104 AESAESVAIIATION 80T1AE PEssvie
’ ] NI O T TR T TR T I T
: : : [ ITET I
1 Mtt 00 palA oL H ] A
' ' ' lom"i:"!v} '4 i R
’ ¢ b AvAluabt
medton Taty Joare | ction shevé Past
)
[ CUNT i) um'1m "‘u totd ]




-

e

T———

NASA - Manned Spacecraft Center

MISSKON RULES .
SECTON 7 « 8LY = T8 ANO 187
REV] ITEM [-SHOITION/MALPUNCTION! Puase I NG  CVCS/NOTES/COMMENTS
L} ] [ ]
’ [) [ ]
’ [] [}
to17 | LOW Lna Tamc LAl ¢ ICONTINGE MISSION 1 Cugeme-
RESAURE ’ ’ '
‘ . - P ge M2 \M.Aot PRESSVRE  (D1T17=4000
Ao bn2 TANR WLLAOE OEARTH  *A, CONTINUE MISBION ' 03700001
PRESSVRE LESS  'OADIY Y 08E INFORK PLIGNT t
tmAR 81 PSIA IN ‘T8 4 AND COMMANO L 1) w2 PUMP  INLET  PRESSUAL
109 : ' ¢ 10z=4031s
’ O30 LNE PANK VENY vALYES  § 30 Lw2 VENT  CLOBED  DISCRETES
’ ' 90081 CLOSE ON AN on b (R1+4100 K210=410)s
4 " ANO/OR Cv$ R *
' 3 cn.ouo. 1ORSPIC omu '
1 ottt 1 '
§ [} L ngﬂ‘..‘
' VP THE SITUATION CANNOT ¢
N 108 CORRECTEOs APTER P 1o EP tME  WLLAGE PACHSURE mu
' INITIATION of BUANER v ADOVE 31 POJA  APTER Twl RLGVLATOR
' ALPRESS: JOE CONMANDeen P rAs DEEN Cu0880s  THE AEOVLATOR
4 4 ' 4nOVLO 08 CYCLRD 10 mAINTAIN A BT tO
: '.h SECOND OUAN RELAY OFF¢ : 3) PSIA VLLAGE PRESSURE [a LNE tANKe
0o And AN WLLAGE 8 004 CONTINVE MISBION r3 Lhd  TANG WAAQE  PAESSURL
PALOSAAE BELEA o b ohors'onoy 19ed paTt doning bss
PROR AN 1EAT * 1 088 INFOAM Putam? U RECVLIING PROPELLAAT LOMSES SHOWD
nm“ m’ 4 [} b 0L INCLWDEO EN Tk EYALUATION OF
AN Ingp ¢ 1 " CAPARILITY 10 AdWigvE A«umu
A 100 5 NI ' ’ ' Aumnc MIBELON PER FMA 1o}
10 ot¢, ' 4 '
[} [ ] [ ]
1=1d oy L0 l : ) '
- L1030 ] [}
e R M ' ) g SVt
¢ P COLD  MELIUM  BPHERE  PRRSSUAL
Ay u 881yt :g’:? :A- Continve PISAI0A : (086320009 02000091
Nﬂv : [ 1] | IMOM ﬂ|0=| Anp ¥
[] gm g 1
4 ' ; ATION PRIGH 10 104e '
' 030 BANEA LOR SuT00WN '
) : : viLvE CL052 oM :
[] 3 ' ] ]
: E x"m “ \rel 1€o CONTImVE NIBALON ) Wotegees
Stakt : : : l"lu Ilcgaﬂ [{ U nltlw Svohy
: ' est INOM Piient ' : uﬂ' " | n’uvn 001’5
. : ::nlh‘"':’ |.l t 000 nll
4 [] ’ J‘ Come “l 0 ¢ m: 114
.' : : MONMIMH
P
AIgsIon Jadr Joart  Joaachion wovh "t
LI LR TV (X ‘u
AN 0 te1d .




NASA - Manned Spacecrafl Center

REV

ITEM

ONDIFLON/MALFUNCTLONY

Akl

_ MISSION RULES
SECTION 7 = SLV = 105 ANO 187
] RWALING

1 CUES/NOTES/COMNENTS

-1y

=2¢

. '
L0u LOR PANK ULLAGL EARTN
PRESSVRE L1133

As LOX WLLAGE
PRESSUNE LESS
tMAN 23 PSIA IN
tes

6o LOZ WRLAGE

Jod ENOING §1

Gl

As MOVE 1000 P8IA
DVAING ORDITAL
CoalY POA Plast
mrrtnm
AEOTARY OR AdOVE
1500 PolA POR
s:cono .

PORTUNITY
ReatARt

B L L Ll L R L e Lk L L L T Y g
. o

’

L]

*Ae CONTINUE MIBBION
'l“ INPORM FLIBNT AND
. COMMAND ==

"1, Nlhll LOX SMTOOWR
: VALVE CLO8E

L]
02, LOR VENT VALVES BOOST
: [{X-1]3

TAD CLOSE AD PODSIOLE 70
ee ¢ 7 min 30 886G BSE
1 COMMAND ===

]
'h LOR REPRESS ON

B¢ CONTINVE MIBSION
038 INPOAN Fulent

Ae CORTImuE mio0I0N
086 INFOAR PLiOnT AND
10 ol

1} _gn' a"thﬂui

(7] ”AGI‘M” seranation

I
L]
L]
]
]
)
[}
[]
(]
[}
[ ]
[]
[]
L
L}
(]
[]
]
[]
[]
(]
[ ]
¢
L}
[}
)
(]
L}
L}
L}
L}
L}
]
(]
(]
¢
'
(]
1)
[ ]
18 tmomn '%
' mmnm 00PAAY tOR

CUls=ee

1 LOXK VLLAGL PALSSVALS
0180=4061,

3 LOK  PUWP  INLEY
103=403),

({* T ]

RS SRR RS T AL SRS AT RS eTE R T eGSR TEY T AT S AR A AR e e N AL RS PO RS

11,1 $1ART SoTuE PAtROUAR (B11001)
1e100081

10379=4069

PRESIVAL

gate

e it

LHTIE.
MG 124

10748+

hy sty
!

15




e m e et o

-

| — e

NASA - Manned Spacecrall Center

VISSION RULES
BECTION T = SLv = TBS AND 18T
ITEM [conD3TIon/MALFUNCTIONY  priase ¢ RVLING U CUES/NOTES/COMMENT S
] l L
f [] [ ]
. 4 'ucwm NO 8=1v8 '
1011 ] L {" T
P YALYE mu 10 'EARTH 'conlml nrsgion N
A mixtyAE RAtL tORBIT/ b 3¢ PV YALYE POBITION (610=4030¢
SREATER tet '
AN 540 TO ) ANy t 'nl INPORN PLlanT AND 1 84 PV FEEOBACK YOLTAGE implea)))
Ting PaidR 10 ’ 1COMMAND === '
RESTANT . 3 1 NOtES=ee
4 34 N VALYE nnoom M
1 t POSITION O {40V EMR !t i FAILUAE  MILL  ARQVIAL
4 4 m 10 39 (868 NOTE 20 ' CYALUATION OF AESIOVALS 10 ORTERMINE
1 ' ¢ AOBWACY FOR  Tul  vRLOCITY CutorF
' VIF L 16 UNBUCCESIPVLe 088 ! IALP PR Tel)
' SINFOAM FLIGHT ANO®=e 4
4 . ' 3¢ PV FEEOBACR VOLTAGE M610 (6 OMY
. 3¢ VENT B8TART DOttAL 1O ' YALIO wHEN PV BYSTEM POWER 18 OA
: : ACCEPTABLE LIRITS :
. ' ]
L} [} [}
L} [] ]
L} 1 [}
tei2 | 0=3vh L0808 OF ENGINE'CARTH "0 l-lvl AEOTART ! Cullhene
HYORAWIC PLVIO I I ’
21Y) llnmn {1 " Lo MYORAVLIC REOEAYVOIA OIL LRVEL
’ S APPAOR 2EAO PERCENT (LT=000)¢
' 'ul INPORM PLEOMT ANO N .
' -ucwuo N 8elve ' f¢ MYORAVALC OYSTEM PRESSUAE LE6S
: :n ARt : THAN §700 POIA 1001408}
' ] U 99 HYOAALLIC  ACOEAYOLA  PAGSOVAL
: l. : APPROXEMATELY 2RO POIA 1042=008)0
' ' : NOTREmne
[ ] L}
) . * Lo Aleagd PLVE ONE OF Ttk OTWER
' ‘ 1 Cuts ANE ARQUIAED FOR [IPLEMENTATION
: : : or twis ALEe
' ' Y B¢ 10 ALL S CVEs MRS NMVION}RO
1 4 ' PIO'“L'; ey ARE ALGVINGD
: : : I1MPLEMENTATION OF THil WAL
] (] L}
[ L} [ ]
L} [} [ ]
We NmetAs Tepy ¢ ’ H
Ano tede ARL ' ' !
RLSEAVED. ' ' ¢
noston faty Joant  Joscnion v PAM
MRl N A J10/10/9 00y = 109
1”. n‘ feit

r‘—_——h



- — e

——

NASA - Manned Spacecraft Center

MISSION RULES

BECTION 2 = LY = 709 AND TDT
ITEM [FONDITION/MALFUNCYION® PMASE ¢ RULENG ¢ CUEB/NOTES/COMMENTS
[} ]
L] ]
. [} ]
t=28 [ G=lve STAGE LO2 ] ' CUlge=
NONPROPULSLVE VENT ¢ '
INPY) PAILS ' ' 1 NPY  NOIZLE  PRESSURES
o ] toui-oon 020474041,
As 10 OPEN AT TOY 'NLC *Ae CONTINUE MIBBLON
* 047 08¢ ] ’ - 1 PANR  ULLAGE  PREBSUAE
* . . wm-m. 0100~006)¢
. O 886 INTORM PLEONT ANO
' T yENT TME LOX PANK TO B¢ LOX NPY OIBCRETES  (K198~024y
4 18220 PSIA PAIOR 1O Rif9e024)
: 107 ¢ 39 mins
]
'

=4

1=t

B¢ 10 LATCH OPEN AT o1

AME LATCHENG vin?
vALVE PAILS 1O

LAtEn OP¢
PAOSAANE

-

(1]
([ (3

nittat

N’ .zAM LAY

¢ 19 MR 32,0

-
-
o~

N AS
0

S e - P e CE S EaEn T e TSy @G E S SN TR WSy
--
- -
-

CORTINUE MIS810N

808 INFORR PLIONT

1P UNOUCCROSP N B
CoOMUNDe~

& LO8 MV OrlN

De LOR VEN? OPUN

Continvg MIBBION

080 LNPOON PLlOnt ANO

Lo AL{ENPT 10 OREA Th
LATCnING vENT VALY

1P WRIVECTIOPVL L B0

1¢OMmAND

'l. Wt menm vext
vALVE C\0000

:h Ut YENT vALvE Oft

AY 107 o 16 nin OA 107 o
COMRANy s

:l " i RN
:u Wl vENT vALve WO

[J
:SHMM L

it e 20

00t vEnT vAuet

1o ATTEMPT 10 LATCH
OPEN THE LOR vEN?

1702 UASVCCEBOP VL
858 COMUNDe

¢ it
1

L]
1

oAt

CE R L L P LR R E R PR RN L R R N R el L N L L L N N T T

cvise~~

! W APV NORELL  PRE
101000691 D100e009) ¢

B Lr) ULLAGE PARSIVRE (0117
Pir0=400)

1] CATCninG  viat
.IKlﬂll um-no- [FLILTR I

({7, { L]

] 8 §Taht  pottut Pt
l‘u-orl‘n 0,0luilh

SSVAL
o0y

vALYe

(1014

Misbion ]adv

AMRALD [N im,

patt  oaction ou? et |
#21470
it gt Yo1

o . o



rﬂ

L v e A —————

NASA - Manned Spacecraft Center
MISSION RULES
SECTION 7 = SLY = 185 AND TR?

REV] ITEM EONDITION/MALFUNCTION?

PHASE RALIN " CVES/NOTES/COMMENTS

=20 | o-1ve s1AGE COLO
HELIUM DUMP PALLS T
tNITIATE

TI.C

CONTINUE mISSION Ull"'

Cno  mirLiun

-ow 6
Oe

'“C InPORN FLIGHT AND
'h ATTEMPT TO INITEATE

.
: 02/n2 BURNER,

1P uUNOUCCEasPUL Y B0
INPOAR FLIGMT AND APTER LOX!

SOTTLE  PRESSVRE
$01=0030 0203=008),

it 18] 8 Jlonstisfietey

:Vv OPEN LN 1848 (OmmANDeee :
T8s LOR PRESSURIZATION '
: TOPP VYALVES OPEN :
’ '
' ]
' ’
IULI Mgllll 1L ] : :
All REERVED, . ]
At At 1 {On L PAME

feid

]






NASA - Manned Spacecrafl Center

MISSION RULES
SECTION 8 = SLY = The

-
el
o9e)
"=
*ep
"
"ot

™

SUNMARY OF ARSTART PHANE AVLES
NoTS
n10010R AMAES RCOVIAING GAOUND SVPPORT
OvENASE
LINSTATIONs THOSE MASD Ml nnu 1))
AR ABTERIXe
(1ET {17 {]
02/n8 BURNER LN YALYE FALLS
L3 CHILLOOWN STOTEN FAILS

LOK CHILLOOWN SYATEN PALLS

Atstaveo

$=1v0 ACTVATOR mARDOVER

CONTIMOVE YENT REGAATOR PALLE 1O CLOBL
L0808 OF ATTITUOR CONTROL DURING S8CONO BVAN

tne POLLONING NIGOIOA MARS ALSO APPLY 10 tnid DECTION=o=

(1)

(L3

[}
e
o”feg

(L)
L]
fele

[} 031

eyt
ele
ald
otedd
el
(207 T]

INGRTIAL PLATPOAN PATLUAS o ACCELEAIMITEN

LAUNGH VENICLE LaBATIAL PLATFORM PAILURE ATTITVDE AEPEAENCE
GelvB STAGE L0 OF trRVA?

Bolvd AVRILIAAY NTDAAAIC A PATLY

nm.ﬂuzq“g‘lcmt%rﬂrlﬂ’ 106 16 100 ¢ 9

COMTIMOVE vEa? ACOMATCA PAILE 10 OPEN
IV 6CO wATEA vALYE PALLE 10 CTCLE OPEN ARD CrOOE0

3¢ PO100 niRvE 26 POIO OR Ml 26 POLD (Chlx L
0=1v0 CnRING CONTAGL DOTTel PRBOOVAL V8OO TRAA 404 POIA
d 1ang YONT PATLLAE OR LEAR BVAING OASI PAL COMSY
An ¢ MBLIWM Sut Y PACMIVAE
LR TARR VLLAGE PAROIVAL LOv (CAGY IPLEmEnTATIOR!
=8 Cadint 0TAAT BOTTLE PACOOVAL OVTHLIOE REOTART LimIte.
PV vALYE PAILE 10 A AIATVAL AATIO GAGATEA TRAA §,0 16 L AAY TImE POIOA 10 AGOTAAT
=ivh LOBE OF SmdLINe NYOAANIC Puvie

’“‘v. O;m COMOA DARNAY ”:M PAOSOUAL Realnis O Clﬂliz.ﬂnim'!:"

Jrissron at » IE:!I_
|nmu " 0100 Javy o 1o ¢t




NASA - Mannad Spacecralt Center

VISSION RULES
SECTION & = BLYV = THe
C REV] ITEM CONOITION/MALFURCTION®  prASE MALING 0 CUES/NOTES/COMMENTS
' 4 ‘ :
. [ ] []
Ant -1 18 Illllvlo: . .
0-2 s-m m:c oima  inut Jconting mIaION ! cutdmee )
nom.n.m vALVE ] 048 LNFOAN FLEONT AND E o OUANER CHAMBER OONE TEnPERATUAR
PAILS CLOSEO ' [ ! 1CI00e=0081 CIOEo00D10
( ' 'lo BURNER SMUTOOWN (] SURNEA ©  PROPELLANT  VALVE
. ' 1 pos1110n8 um-m. RIPE=4081
i ' 'la oY IN VEN? Sratem ¢
' rice l [ I ADIENT  REPRESEUAIZATION mOOLR
' b ogEAECt (R1992404)¢
' 'h s:vo AEPALOBUAIZATION  ?
: : /] : NOTRome
' ' o tug 02/n2 BURNER VOTING mcm -xu.
' ’ b NOY OGTECT PAILVAL OF T OUR
: ' ' ' um;c §a A OURNE"  PLANE~OVY m w l
' ' ' eve W PVEL  PAOPELLANT  VALVE
. ' ' ! PALLS eLo8t00
e (] ] []
. ] [} t
] [ ] [}
. L] L
0=0 | Lue Cnivibown "t 1CONTIAUE MISsION ' Culge—
| Barany s ! §48 inPomn Puignt b le W2 D INCET 1O KCHeton)
' FREPARATIONS ' ' f ATt 1 ‘ 2 L2 ACCIRG PLOW m-m:
L] (3
' o ammu R R
H ! MOTE Felo Todi 1 30 Lub Pvmd IALET PARSS (820400
' ¢ [ el PRGvALvE  OlKAMeted
' ' 1 vm«nmm ) (RILEebane RUDROAOM}
t ' 030 IwoRn Prient ¢
( I ' ' § 80 Lnd BLEED VALYE CLOBE iNLET=001)
' ' ' RECIAC  YALVE  CLOME
- ' ' ' ITTR t
] [] L) n A [
; : ; “ reasd ¢ | n.yq LSS 10171=000¢
' ' L
[ 1 [} Ang  CnjLlbbwn  witl MOt B
. ; ' :hmmm [
! ! DA mevauve 16 0pn
] 1 [ .
! ' 110 mectacwation vAYE 18 CLONP
! ! IE e vaive 18 cLite
H ! 1101 CuiLLOovR P 18 MOT On
L} [] *
V
(—“
; : ission Iney leate  losction ivo pasg
i arard 1t]a  [10/3079]av o o0
k -




121

WASA ~ Manned Spacecrall Conter

Vission BULES
CTI08 ¢ v Bby v T

ITEM

-

LOMDITION/BALPUNCTION®  Peiagy ¢ L] 0 CVRE/MOTES/COgNTS
:
[}

4 "Wt '"N » (471}

g‘u s l'h“ ) UL R b
'Oﬂ V00 FoignT Adee ] 30! Pyl [Nl TEasRRATVAQ

li Hll LT T

tunum ' o STIOT 10 COROECT

L R L LR R T R R R SIS P

l |
L (Y1 e il
l § mﬂ”’ v Ht
"i" i

lll €C 1588
’h %M :0‘:3.'0 $6C Ay
'h 1R IATIAY MTER Wl
' u 'H [ ] "g: o8¢
e

.rm'..xw W

" “8

'I! 3 18 W01 TRaninatéR
m CMOUND ArTeR 3¢

"b? r‘.l““l. "

“"“J:l [LIIRE T Sy IXCT R T8 [

!0 ‘“o:w'{&‘t 'l:::r' ;:g;:z:‘l
T340 ¢ ST

Y (1] mum PISCRETES
18100=00%s C110=003?

(328 [ [§{{) YLy 1%
HTTIIT W oty

BGCIOCLATION vaLvE 4038
TS i i

MTE

TIIRC IO P T
AT pralTORY [f—

130 MEVALYC 18 oG

100 RECIRCAATION YaLvE 15 CLO4E0
1€ 0L8EP ValvE 1§ QLONs0

R0 ENILADOWN e 15 W01 ON

H "C ." M Hone M
¢ ' T w' M "t‘ 197 a
o uh :‘ LY m.

AL ] I“ V\' ll-tﬂ Ll {8 lilllﬂl
104 +AQ

Ilﬂl(ﬂl lNl ouuu lr°l tl‘l II'I
BOT OE ACCONPLIINEI=REITART ATIEWT
IS ACCEPTARLE wiTW MG LGR LEAD:

LR R R R Ll Ll Ll Tk Tk L L oy aya—y
——a ﬁ

}
njgsten re_Jsscrion () sant,
el A 10/A0/0)0ey © 100 .




-

—~~
121

NASA « Manned Spacecrafl Contor

VISSION BULES
RCTION & v BLV v 108
ITEM Ou0ITION/MALZUACTIORY Poagg load L] b CUEI/NOTES/COmgnT S
e v -
] L}
[}
(4] ARMAYER :
[}
[}
[}
. Tva? ST T{1]] L3 A
" 8":!%':5'”"' " :“l I 0RN £\ 16uT 0N lw SCTy<108 PORITIONS 0/0 , O
A
[] ‘ [CRINIL ‘agCoognd TvI Jumielt O‘lu l litﬁgsr $1=409¢ 2-000-
mwm I=e0))
wYPOALY
13 OPERAYING -m...
0OIm (NOIYIOVAL  ACTVATOA !N TIong
WHT CONM I MaLruAdTiON PRlOR 19
ACCOMEUOING To ) Tani0IT,

(3)) O'IV?~ a8y CMTING nission

VOuy vENT

PSS 1WORN FLIGHT M)
CONMANG~—~

|1 S”N AR RELAY

TR I

o
AgETARY FEOUENCE

y nE|THER vn ) ang
CCTEFA, 03C (oM
Foient

B IF 3 16 WNBWCCIIFV,
' COMMANG PuUANER
L]

P e L R L L L R L R R e N L L L L

LR R R R R e e Lk L X X T ——
-

SV
Své ;t PARASVAE  AEalNG
Rgatef lm A (01010

=+
8 CvE REGAATOR CLOBE0 (K104=411N

1 N3 TANG  WALAMS PRESSVA
'."'o“.l (20 0T T ¢




NASA - Manned Spacecrafl Conler

VISSNA RULES
SECTION § » dov o Toa

ITEM [EOM0LT 100/ MALPVACTION!  Pradg 0

AN ’

CURE/N0TES/CONMENTS

Soteiy

$olve ¥

-
P
-

ATTITV

T boa

P R L L N e R R Y T I T I T LT T

vow

ICCATIMG PissIoN
1088 (WOAN FLIgn] AN
100+

-
-

CREY Wiy SPERATE ON
Winlrd teote B

LA R LR R A R L R R e N Y P T LT LY pupugn

[{" { e .

ANQULAR BATES @ P)TCn  (R4~4831y
(8900310 O 0M,  (84~603)
SREATER  THAN 5 DSO/BEC An0  WOI
[L{L 12 3{ ]

3o ANGVLAR  BaTEE~PITCn “"‘0"!
TAY (RG=4830 O AOLL  IRI3-603
GREATER  THAN 5 DEE/8EC AN MOT
DECREASINGs (HEC MOTE D)

, LO8E OF ATHTUOE CONTROL  ALERT
:ﬂ WTEINe

NOTE§ =
;l It GVAN Witk 08 TERMjMATED
oy

Ao PITCH OA Yo .00' RATES oREATER
THAK o/v 39 DL6/68C

ga.ﬂ“t S00Y BATE GREATIA THAN ¢/=3Q

Co PITCH OB vAW ATTITVOE DEviAtion
::0&:0.]“% PROTILES QALATER TwAN

So LOSS OF ATTITVOL CONTROL ALERT
ilu “ Ot"u FOR THE FOLLOWING
CONDY
ta) LVOC/LVDA  COmPYTATIONAL
FalLUALe

(11} ATTETVOC BRACR
CREATIR THAN ¢/ 3,8 0“0 'll(n
YAy GREATER THAN ¢/% § O

({1 rapat 1o lllllt" racrin
GVIDANCE S8OUENCE,

0 llltvll
WYORAR ICS

Bo Tul CUES ANE VALID 1P RATE
CHANNEL SWITCHOVER MAS MHOT OCCUAREDS

$I6NaLs AGVL
L1 )

oF  S=lve  Ineiné

nisaton Jnev

oate  fosction shour

[ YURY

A i.lt.l".&' -1

o)




R 3LY = TOY BAFING
AND $LINGSHOT)

T ————




T A Y a7 1 A e 4 s

Py ey

NASA - Manned Spacecraft Center

VI SSION RULES
$4CTCy 9 = SLv TH

REY

1TEM

"l

L 4

1=)

-9

Ra2% )
Tel4

e 1)
T2

SUSVARY OF SAFINS l;a SLI\‘GsnO' [ VY £1
STASE PAEyvaATIC DUvP FagLS
\Ox Buvp FalLS
EVIINE COnTash BITILE 2yva FalLS
RESTRVED
V68§ CF apg FON e

FOubTuIng NEFERECED FolOnT MISSION NALES SNE ALEY APPLICABLE DURING TIE DASE €1GT LPES)
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[0 124
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CAUNCH

tlvucn viLy u co'mww A LONG AS THE SUIT CIKCUIT AND 03 BUPPLY WILL SUPPORT FiI6nT CREY
EMANOS FOR AT LEAST ONE REV AND EANTRY INTO Zelo TWERE ANE NO COOLANT FAJLVURES FOR  wnICH
CAUNCH/INSERTION PHASE WILL €L TEANINATED,
e ¢ 16

VATER CYAPORATION wiLL BC LINITEOD TO COMPONENT TESTING,

POWERED OCICENT

THERE ARE NO CSM CNVIRONMENTAL CONTROL $YSTEMS FAILVALS FOR wNICH POWERED OESCENT WwiILL OC
TERNINATED,

AL\ PrASES

Ae  BACKYP SYSTEMS ANO BACKYP COMPONENTS WELL NORMALLY BE VSEO FOR TwE nOSTY
RAPID PRACTICAL RETURN TO EARTNe NOT FOR MISSION CONTINVATION,

Go LN SYSTEMS WILL OE VSED AS REQUIRED FOR CSM SYSTEMS BACKUPy IF CON  SYSTEIMS
AIWII! LK BACKUP TiE OESCENT STAGE wite D RETAIAED wHEAE 'OS'I.LI-

€ 10 ON"Wh WATER QUANTITY PREOICTIONS mu3Y IUL(CI AOEQUATE WMI"I“ ?9
MECT NORMAL MIESION REQUIREMENTS,
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PEFINITIONS
L0838 OF CARIN ENTEGRITVwow

CM PRESSURE YEISEL LEAKAQE SuSH IMAT CABIN PRESSVAE CANNQY BC MAINTAINED  6alATER
THANS OR EQWAL TO 09 PSIA BY CABIN PRESSURE REGULATORS (113 40/MR TOTALY,

LOSS OF SVIT INTEGRITYvee

TOTAL PGA AND SUIT LOOP.LEAKAGE [§ GREATER TrAN €08 PRI/MIN 1109 LO/HRD DURINY
POA SVIT LOOP PRESSURE CHECK,

LO8S OF SVIT CIRCYIte=o

ENADIVETY OF THE SUIT CIRCULT TO MANTAIN ADEQUATE CREW COMFORT ANO/OR €03 REWOVAL
VETHOVT LSING DIRECY 03,

V058 OF 02 MANIFOLD=->

AN 03 MANLFOLO OR REGULATOR FAILURE YETM WHICH THE $uIT CIRCVIT 02 GEMANOS CANNOT
8C $UPFLIEO FOR ENTRYS

LOSS OF PRIMARY LOCP COOLINGa=~

LOSS OF ALL FLOVWI A LEAK wHICH CANNOT BE I‘O\.AT(N OR COMBINED FAILVRES SUCH THAT
RAQIATORS AND EvAPORATOR PROVIDE NO COOLING.

LOSS OF SLCONDARY O0P COOLING=~~

LOSS OF ALt FLOWr A LEAK wWICH CANNOT BC CHOLATEQS OR COMBINEO FAILURES SUCH TAY
RADIATOAS AND EVAPORATOR PROVIOE NO COOLING.

L05S OF COOLANT LOOP RAQIATORS«~e

RADIATOR LEAK, lsOé(AGl OF ALL FLOV THROVGH RAOIATOASe OR RAODIATOR OEGRADATION
SUCH THAT TOTAL LONG TERK USAGE <F WATER [6 MORE THAN [$ BEING PRODUCEDS

1L08S OF ALL COOLINGe==
LOSE OF PRIMARY AND SECONOARY LOQP . OLINGe
l.é&& OF SURGE TANK ANO/OR REPRESS PACL=-=

SURGE TANKe REPRESS PACKs OR ASSOCIATED USOLATASBLE PLUMBING FAILURES whicH
REQUIRE ISOLATION OF THE SURGE TANK ANO/OR REPRESS PACK.

RULE NUMBERS 103 THROUGH 10~9 ARE RESERVECs
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SVIT FLOV BELIEP YALYE WILL REMAIN CLOSED FOR DVAATION OF PLIONT.
NORMAL CM AEPRESSVAIZATION Witk LN MANNGD WILL VTILILE THE REPRES PACK,
oeLere0

THE REPBESS PACK VALYE WILL BE [N OPF POSITION POR ALV PHASES EACEPT LAUNCH,
ENTRT) AND TUNNEL/LN PRESSVAISATION AND RECHARGE

THE SVIT CIRCUIT WST BE PURGED BF ACCVAAATEO M3 ONCE EVERY § NOURD POR ONE
MINUTE UNEN ALL CREWNEN ARE SVITED AND THE GVIT CIACVIT 18 [60LATED

THE SUROE TANK AND REPAESS PACK VILL NORMALLY 08 ACCHMARGED §IMATANEOVELT)

€ AN PRESSUAL WILL NOT BC ALLOVED TO ORGP BELOV 440 POIA OVRING NOAMAL
U PACSSURIZATION ExCEPT OVURING TDOE

THE M ECS ILL NORMALLY SUPPLY ALL 02 FOA CONSWHPTION AND LEAKASE DVRING
IVT PHASESe

THE PLSGNT CREV wiLy DOA SUITS FOR THE FOLLOWING=—

3o INAGILITY TO MAINTAIN CADIN PRCSSVAL ABOVE 465 PSIA.
20 ALL UNOOCKEOD OPERATIONS.

3o Tosks

4 SLYCOL LEARS IN COMMAND NODWLe

Ss  FIRGe SMOREs CONTAMINATION [N CABIN,

THE FLIGHT CACW VILL DOFP SUITS (TIME AND CONDITIONS PERNITTING) FOA TnE
FOLLOVING=="

LOSS OF SUIT CIRCUIT,
21 CONPIAMED LTAK OF Oy YCOL-tN QUIT CIRCYILTY - -

COOLANT NANAGEMENT

[ 1)
Co

POR SINULTANEOUS PAINARY AND SECONDARY LOOP Wm"ﬂc NORMALAY EITHER THE
PAIMARY OR SECONDARY LOOP RADIATOR WiIlL B8 I80LATE

GLYCOL ACSERVOIA wiLL BE OR LINE AND RADJATORS WILL 8§ BYPASALD FOR LAUACH.
:mﬁ:"lﬂ BLYCOL ACCUMLATOR QUANTITY WILL BDE MAINTAINGD BETVEEN 30 AND 70
.

SECONDARY COOLANT WiLL BE OFF FOA LAUNGM

ADOLTIONAL POWER LOADS WILL BC AODEOD A2 REQUIRED (A AR ATTBWP? TO NAKNTAIN
PRINARY RADIATOR OVTLET TOPERATURE GREATER THAN =20 Dl4s

mission Inev foare  [sscrion anove PASE
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VISSION RULES
SECTION 19 o €3N EAVIRONNENTAL CONTROL SYSTEM

REV

PATER SYSTEM

Ao

Ce

WASTE WATER WLy BE MANVALLY OUKPEQ OVERGOARD A§ REGVIALO 10 Mmuu
INOICATED WWANTITY LESS TWAN 05°90 PERCENT, WASTE WATER yiiL AOKWALLY DE
OWMPED TO 39 PERCENTy rOWEVERs IF  wASTE WATER QUANTITY INSTRUMENTATEON
1CFO008) 18 LOSTy BASTE mn WILL D OUMPED UNTEL PUTABLE WATER GUANTITY
(€ro010) DLGINS TC DECREASE,

VATER OVMPS WiLL DS MANAGED $O TwATeow

o AT LOIs TrE WASTE TANK ¥ILL CONTAIN GREATER TwAN T3 PERCENT,

¢ AY CHeSn uulnlmu THE POTABLE TANK wivh DE FULL AND TwE wASTE TANK wiLb B 93
PERCENT FRL,

I% ORQER TO BECYCE TRAVECTORY CaLCULATION PERTUDATIONS: WATER QUMPSs AND
FUlL CELL PURGES WILL NOT DE SCHEDWAED~=~

1o PETWEEN MCC D AND LOI=1s ’wi T¥Q novrs
2. ul!nn THREE REVE OF PRE-DO) vnoo«mo
% lenttu TE) AND SEXTANT STAR CHECK PRIOR TO MCC 8

& DYRING wSEN COVERAGE [N LUNAR ORBIT (DUMPS AND PURGES SHOWD BE 3SCHEOWED A}
CLOSE TO THE LOS MIDPOINY A4S POSSIBLE)

$¢  YWITHIN ONE HOUR PRIOR TO OPTICAL NAVIGATION SIGHTINGS
6o BETHEEN MCC & AND EI

SYSTEN BALKUP

LN SYSTEMS wilt € USED AS REQUIRED FOR CSN SYSTEMS BACKUPs DESCENT STAGE wiLL BE RETAINED
IF POSSIBLE.

RWUE ANUNMBERS 10=-31 THROVINM
10~1¢ ARE RESERVED.

miosion [rev Joare . fsecrion sroUP paGE
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THERE ARE NO £PS FAILYRES FOR WNICH POWEREO DESCENT WILL BT TERNINATED EXCEPT FOR LOS$ OF THREE
FUEL CELLS,

ALL PrASES
THE MISSION WILL DC CONTINVED AS LONG AS Twe llwl;lb NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE
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PATIERY CURRENT FOR SP$ NAMEUVERS [§ 20 ¢/ 3 AMPS),
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Br  OUTPUT VOLTAGE ON ANY TwO PHASES IS LESS THAN 935 VAC,
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INLINE HEATER POWER AS REQUIRED).
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::::352:'(RIHCIL OPERATION= LOVER N2 PRESSURE CAN BE MANAGED B8Y TURNING OFF 120 TAAK
URE Do

TLE MININUN PURGE CAPAPILITY IS BOTM ORYGEN AND NYOROGEN ON ONE FUEL CELL AND AT LEASY OXYGEN ON
ONE OTMER FUEL CELLs

RULE NUMBERS 11=9 THROUGH
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TO 39,5 VDS
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BATTERIES ARE CONSIOERED TO MAVE 40 AMP=HR CAPABILETY INFLIGHT AND 43 AMP«pR CAPABILITY FOR
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A SINGLE SATTERY THAT CANNOT BE RECHARGED WILL NOT BE LSED EXCEPT DURING DECRBIT: ENTRY AND
POSTLANDIAG,
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3o OxiN TEMP GACATER TraAN 479 088¢ Fo

3o TCE TEWP GREATER THAN 338 086 7o
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s YOLTAGE MANAGRMENT,
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"NASA - MZnned Spacecratt Conter

VIS$I0N BULES
SECTION (3 » C3n 000

(__ REV] ITEM

\ L0

Ce

Yovrosoveore

CATEQORIES OF FATLVR(S =~
FAILURES AFZEICTING THE 8P3 PATL [NTO ONE OF THAEL CATEGORI (G~

Bo  FAILVAES UniCn CauSE THE P8 TO B8 UNBAFE-= THESE FAILURES RESVAT IN MIBSICH
TERMINATION ASAP,

B0 FAILVAES WHICK CAVSE THT B8P3 TO B€ [NOPERABLE OR MAZARDOVS 1O OpgMATEee
::g“ FAILURES RESULY LA ALTERATION OF TnE MISSION TO MININIZE VSAGE OF TuE
’

%0 FAILURES ‘$VCW TMAT CONTINVED OPERATION  WILL  RESWAT [N SUBSEQUENT
DEGRADATION== THESE FAILURES ALLOV PERFORMANCE OF CRITICAL BURNS ONLY,

VLLAGE REQUINEAENTS=== SUBSEOUENT 10 THE DEPLETION OF STORAGE TANK PROPELLANTE AN - ULLAGE
SANEUYER WLt NORMALLY B PERFORMED PRIOA TO ANY BURNe MOWEYERe [NABILITY TO PERFORM AN
VALAGE VILL NOT PRECLLDE A CRITICAL DVAN,

PREMATURE TERAINATION OF OVANS==+ CRITICAL GBURNS witt NOT DL TERMINATED BiCAVSE OF
ANOMALTESs NOV=CRITICAL BURNS wILL DE TEAMINATED UADER VARIOUS CONQITIONS AS SPECIFIED IN
RE 3°2) AND THE SPECIFIC RULES OF THIS SUCTION.

16~3 ]| LAUNCH PHASE
THERE ARE NO $P3 FAILURES wWHICKH REQUIRE A LAUNCH ABORT,

( 14=3 | OELETED

I

MISSION Ly Joate SECTION GACUP PARE

APOLLO 120 A Jlg/l9/9]CSM BPR SENERAL

16=1
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NASA - Mi2nned Spacecroll Center

MVISSION RULES
SECTION 16 « CSN 308

sy

1M

16=4

16§

€arTH ORMIT husl

Ao

[ 1]

CAITICAL wus IN THES PrASC ARE €00C §vo APGGEE KICK AND DEOASITe IF TrF $P8 15 [NCAPADLE
OF PAR7ORNING CAITICAL BURNSs TrE XISSION wilt BE TERNINATED BY EATAY INTO THE AEXT  BEST
P19 USING SMRCS OR MYSRID TECHAIOVESs

IF TwE SPS 15 INCAPASLE OF PERFORMING NON=CRITICAL BURNS) TLS wilL BE INIDITED AND
%Vl“lu CARTM ORQJT ALTERNATE migSION wILL BE I"'LE"&NT(BI THE SPS MAY BE VSED FOR D(Oilll

IN GROER 1O PROVIGE TME TOTAL CAPABILITY TO DECRIIT FEOM ANY POINT IN TrlS PHASEY TrE M
OP§ AND LM BCS MAY PE USED FOR OROIT SAAPING,

TRANS\LINAR CO4ST PHASE

L

Ce

CRITICAL BURNS [N THIS PMASE ARE TIME CRITICAL ACOATS) BURNS TO ASSYRE FREE RETURN OR BURNS

1O AVOID LUNAR OR LAND [HPACT, HOWEVERL ONCE  ENITIATED wiTH Tx€ S$PSs THESE BVARNS ARE
CONSIOERED NON-CAITICAL BECAUSE SUFFICIENT TIME IS AVAILABLE FOR AMLUIS AND  POSSIOLE
CORRECTIVE ACTION,

IF THE $P3 1S INCAPABLE OF PERFCRWING NON=CRITICAL MANEUVERS) FURTRER NON=CAITICAL BURNS
AND L0 wit\ BE IN-IBITED.

CERTAIN ABORY BURNSy BURNS l'° ASSURE FREE RETURN OR BURNS TO AVOID LUNAR OR LAND IMPACT MAY
USE THE LW CPS AND LM

. ——

MI1SSION JREV JOATE BECTION GROUR PAGE

APOLLO 12[FNL J9/710/769]CSR $PS GENERAL
lé=2
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NASA -~ Manned Spacecraft Centor
VISSION RULES '
SECIION 16 « COx 08

REV

ITEM

({3d]

167

16=0

1610

CUNAR ORDIS PrASE
S0 TEL 18 TWE ONLY CAITICAL BURN [N THIS PHASCs

[ IF (B 508 18 INCAPABLE OF PERFOANMING NON=CRITICAL BURNSs FURTHER WON-CRITICAL OBVRAS wilt
et IANIBITED,

Co LN OP3 MAY DU VSEO FOR TEL IF THE CAPADIAITY Ex18080

OESCENT PHASE

THE Lt POVERED OESCENT Wity B ABORTED FOR §PS PROPELLANT LEAKS l(élull TnE CAPABILITY TO
PERFORM TEL 18 DECREASING WITH TIME

UNDOCKED AND LUNAR STAY PHASES
Ao THE LUNAR OROIT PLANE CHANGE 1S A CRITICAL BURA IF QUTSIDE TOTAL LM CAPARILITY,
Do  THESE PHASES wity BE TERMINATED FOR CONFIRMED LOSS OF $PS REDUNDANCY,

ASCENY PrASE )
LN RESCUE BURNS MAY BE RECUIREDs AND THEV ARE CRITICALs

TRANSEARTR COAST PHASE

CRITICAL O-UﬂNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO AFTAIN THE PROPER EATRY CORRIDOR WHICH
ARE OUTSIOE SM=RCS CAPABILITY, MOWEVERs ONCE INITIATEO: THESE BURNS ARE CONSICERED NON-CRIVICAL
BECAUSE SUFFICIENY TIME 1S THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECFIVE ACTION,

MESSION  {REV JOATE SECTION GROUP PAGE
APOLLO 12 [FNL 19/10/89|CSM 8PS GENER AL
163
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NASA - Manned émmm Conter

VISSION RULES
SECTION 14 « C6A §08

[rev

{TEM

14=11

14=32

161

1é=1¢

146-18

16414

" SYSTEME MANAGEMENT ¢ .

PROPELLANT GAGING
Ar  PAIME METHUD===ONJOARD GAGING §YSTEMID PERSEATI,
e OACKUP METHODw==FLOW RATE X BuRN TENE 1} PERCENTI,

THE PV VALYE WILA BE VSED TO MAINTAIN THE UNDALANCE READ NG~
Ao PAIOR TO ClOllQ’CR”'AI TWE $TADLE VALVE OCCURING APPROXIMATELY 36 SEC AFTER 4O JGAJTIO0N,
:;R:gi :O'tlﬂog : :' Wity 0E POJITIONED ACCOROING TO PRELAUNCH PREOICTIONS ANO WILL NOT OE
VEQ VATIL L .

B¢ APTER CROSSOVER-== AT APPROXINATELY 2ER0 UNDALANCEs

QUAL BANK v8 BINGLE BANK OPERATION
THE 3PS WILL ALWAYS D€ STAATED VUSING A SINGLE BANKs HOWEVERs THE OTHER DAXK WILL O OPENED 2 10

S SECONDS AFIER JONITION FOR BURNS PLANNED 1O B€ LONGER THAN & SECONDSe #ANX A wilL BC USEO FOR
THE FIRST ENGINE IGNITION,

PROPELLANT MANAGEMENT

As THE §P8 PROPELLANT REDLINE PRE l;Ol PROVIOE CAPABILETY FOR  LOLs CIRCULARIZATION: TEJ AND
TENG FOR TME NOMINAL MISSION 18 T8O PERCENT INOICATED PROPELLANT REMAININGe

8s  THE 8PS PROPELLANT REOLINE PREUNDOCKING TO PROYVIOE CAPADILITY FOR LK RESCUE: LOPC 1y
AND TEMC FOR THE NOMINAL MISSION 18 TBD PERCENT [NOICATED PROPELLANT REMAINING, N
.- .- .. . L e e P . L e e

rel

PROPELLANT FEEOLINE nwturm: RANAGEMENT

PS8 LINE NEATERS WILL OE MANUALLY CYCLED TO MAINTAIN FEEOLINE TEMPERATURES BETWEEN 43 OCS. F ANO
79 O€Gs Fo AND ENGINE VALYE TEWPERATURE ABOYE ¢35 OCG. Fo

VLLAGE MANAGEMENT :
I% GENERALy S$PE BURNS BEQUIRING VALAGE WILL BE PRECEDED BY A T =JET ALLAGE.
ABSOCIATED WITH LM RESCUE WILL ORDINARILY OF PRECEDED BY 4=JET VLLAGES:

SP5 BURNS

ARE NUMBERS 16=17 THROUGM
16=19 ARE RESERVED.

pission ey foare  |section Janous page

|uarsgemens
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NASA - Minned Spacecrait Center

MISSIONRULES
SLCYION 30 v €SN 57§
} REV| ITEM 'CONDITLON/MALFUNCIION!  PAASE ¢ RAING 0 CUER/MOTES/COMMENTS
] serereses : : :
L] . L] L] 1
» [] f

O SPECIFIC MISTION RLES ¢

L TR 2T P et 2 22

- " [ N
Vevkc| SVUSTAINED PaEsSURE o N v g MALT PAGCe~e $PS LD
BECAY IN EITHER ThE ¢ 4 ‘'
FUEL OR OXIDI2ER ’ ' ‘
. TANG {CONLD O N ’ 4
' i PELIUN OR FUEL O 0 4 ‘
.. } cxIoILEr) TLAUNCR  PCONTINVE MISSION v, MANYAL PRESSURILATION OF Tng
. ’ 5 FANKS $WOWLD BE CONSIDERED PRJOR TQ
4 . ¥ ANY REQUIRED $PS BURN
4 'PLAN RCS CEOROET AT ]
' INEXT BEST PTP '
. .
' SIF LAND ImPaCT €6 .
' SIMMINENT ASTER ABORTING 4
] 'REPRESS MANUALLY AXD 1
] IPERFORN BURN TO AVOIO '
L] l‘l"o. []
[} L] ]
(4] YENTER NEXT BEST PTp '
™ . YRCS OEORBIT '
» L] *
e NQ~GO FOR LOI .
4 CINNEOIT NON“CRITICAL SPS !
' BVANS '
L] L] [ ]
"wo CPLAN TE] ASAP '
4 PYSE AR DPS [F CAPABILITY ¢
. EXISTS '
L] L] 1]
IVNDOCKED 1DOCK ASAP i DO MOT STAGE LN
TOESCENT :Aao:h RETURN 1O (SN ]
L] [ ]
. *LUNAR *RETURN TO (SR ASAP .
. } STAY . ’
S 10 L] 1] . ., 1
? 133 *CONTINUE MISSION '
’ VINHIBIT NON-CRITICAL .
. 'BYRNS '
, L] . L]
Ao QURING ' *A, TERMINATE BURN .
NON-CRITICAL auvm: . i
.
8¢ DURING CRIFICAL ‘*ALL "B, CONTINUVE BURN '
BURN : . '
~ . . [ ]
L] . L]
L] L]
.0 R . . '
1621 | LOSS OF ONE GN2 TANKPUNDOCKED *Asls REDOCK t »  MALF PROG-~= 5P§ 9
PRESSURE (LESS THAN PLUNAR ¢ 2. VERIFY OPERATION ’
400 PSIA} ISTAY ’ OF SUSPECTED BANK .
. ' BY ACTIVATING BT Ty TRANSOUCER IADICATION CANNOT BE
. ¢ AFTER STARTING ON ¢ WERIFIEC WiTwOUT ENGINE OPERATIONS
: : GO0D BANK '
SALL :i. CONTINVE mISSION :

*OTHERS

Bt
¥,

() [rssien leev Ioare  fsecrion Leroue Ioace |

I IAPOLI.O 12 FAL l’llOIt’ CSM $PS IS’E((NC I L I
&=3




NASA - Manned Spacecratt Center

MISSON RULES

$ECTION 36 o CSM $PS

{ [

ITEM CONDITION/MALFUNCTION®  PHASE ¢ RVLING ¢ CLUES/NITES/COMMENTS
PP e retrePPrPrreere-Po0eesrePTeerrrerePeterrePTerePTPTEITetTrrrttorresrorretetTerrasatontovase s
. (] * *
i [] [} L]
16922 LO8S OF ONE PANK GOF ¢ . ! MALF PRGC §PS+Y
ALY VALVES 4 ] ’
SLAUNGHZ  VAq N/A '
(11} ] ]
' L] L]
:Iu :l. NO=GO FOR LCI :
"o *Co ENTER NEXT DESY PIp !
] ¢ ySE LM OFg §F 4
. ¢ aVAILABLE '
[] [] L]
YUNDOCKED/De N/A '
IDESCENT '
LUNAR 6 ENTER aCAY DEST PIP '
1§TAY [ ]
[ ] . L]
[} L] [ ]
L] . 1
. s (] ] L]
tee23] LOSS OF BOTA GNZ CLAUNGH  As CONTINVE MISSION 1 4 PALF PRGGwe= 3P} #
TANK PRESSURES ’ ' ¢
(LESS THAN 400 pSIAY ] M
' T9e ENTER NEXT BEST P19 ® oy TRANSCVCER IAGICATION CANNOT  BE
' [} ’ * YERIFIED wITHOUT ENGINE QPERATIONS
’ ' RCS DEORBIT L4
1 L] ! L]
:I’L( 1Cs NO=GO FOR LO] '
L]
"o "De PLAN TEL ASAP wilH LM ¢
' . -1 L]
. L] L]
WrOOCKED 1Ee DOCK ASAP U Ee DO NOT STASE LN
L] L] [ ]
:o!sceu 'l'o CONTINVE MISSION '
'LUNAR 160 RETUAN TO CSM ASAP .
ISTAY ' .
(2114 frie CONTINUE MISSION .
[] L] 1
L] . []
L] L] L]
’ " L]
. [ ] L] L]
16-24 ] FUEL FEEDLINE AND/OR! ' ' o MALF PROC=-= §p$ 11
OXIDIZER FEEOLINE ¢ ] .
TEWP LESS TrAN 40  ° . 4 LIMITATION FOR CRITICAL BWRNS 8§ 25
O€G Fo AND UNaBLE T1O! : ' DEG Fo
INCREASE. ' v v
[} N L} L}
:Lluncx :A. CONTINUE MISSION '
° ::o :s. ENTER NERT BEST 27 :
' *  gCS DEORSIT .
. . L]
"TLe "Co NO=GO FOR LOI "
. L] 1]
"o 10s PLAN TEI 'ASAP '
[ ¢ with LM OPS '
[} [] L]
SUNDOCKED s OOCK ASAP .
. . L]
IOESCENT PFe CONTENUE MISSION ' Fo OO NOT STAGE LM
1
1
[ ]
1
L}
L]
L]
1
L]
L]

O

LUNAR 1Ge RETURN TO CSM ASAP

ISTAY .

] .

‘TEC ‘Mo CONTINUE MISSION

. .

L] ]

] .

L] ]

) .

L] .
Mission |mev JoaTe SECTLON GROVP PAGE
APOLLO 1217NL ]9/10749]CsK 8PS SPECLFIC L6-8

PRI




L3 T L —— Jp—
NASA - Manned Spacecralft Conter
MISSION RULES )
SECYION 16 o CSM $P§
REV] ITEM [SOnDITION/MALIUNCTION® PrasE o RNING 1 CUES/NOTES/COMMENTS
il LS : : :
(] [] []
1a=25] ENITNE FUANGE TEwp 0 (]
GO0§ MIGHER Fuan 0 '
00 BES F DURING AN 0 '
) P BuRA,y : :
TLAUNGH ‘NO! APPLICAPLE
:u :urn NEXT BEST P12
' ] ! 1¢s otonsit
' . "we PENTER NEXT DEST PTP, vSE
: :9"8 IF AVAJLAGLE,
¥ 84 OURING saLL YAy TERM{NATE BURN
NON-CRITICAL BUAN' 4 INCIBIT FURTHER
’ ¢ NON~CRITECAL BURNS

L}
$¢ DURING CAJTICAL ‘ALL $o CONTINUE BURN
OURN '

INIT0LT FURTRER

\ : : NON=CRITICAL BURNS
L] »
~ ' .
L}
L]
$16=20] THRUSY CHAMBER ' ¢ WALF PROC=== $PS §
nmu-z LESS Tra '
70 PS1 CONFIRMED lV ]
oTHER ]
INSTRUMENTATION '
L]
L}

. CONF L RMENG lNiflUHEN'I’l'”ON
INCLUOES CONBOARD PC METER)  (REVS
DEGRADED THMRUSTs FU AND OX INTERFAGE
PRESSURESs F/0 vALYE FOSITIONS: FU
AND QX TANK PRESSWRES

LAUNCH ~01 APPLICABLE

£9 '{'ﬂ!l NEXT BEST PIP ~
llCl DEORl"

'Uﬂ!l NEXT BEST P
’USE LN OPS IF ‘VAILAILE

'A- TERMINATE BURN
' INSIB)T FURTHER
: NON-CRITICAL BURNS

'8¢ CONTINVE BURN

Q) Ae DWRING
NON=CRITICAL BURN

0« OURING CRITICAL
BURN

i R R R R kT T T N

M R L Y R
(-]

' INMlelY. FU {HE,I .
. ¢ NON=CRETEC BURNS
.
. ’
‘-' .
L]
mISSION |REY [OATE SECTION GROVP PAGE
APOLLO 12]FNL [9/10/69|CSM SPS SPECIFIC
16=7
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NASA - Manned Spacecraft Center

VISSION RULES

BECIION 18 » CSN 0P

TNBITION/NACFUNCTION® PrAsE ¢ [TV NTT) ) CUES/NOTES/COMMENTS
rey] orem [l

[} [} [ ]
] (] ] ]
[] [} . L}
8637 LACK OF WLAGE ILAUNCN  YAe NOT APPLICABLE '
CaPABILITY ' : !
"®o "9e NO=GO FOR TA) !
- ’ ¢ CONTINVE !IN!M NEQ *
’ ' wITA SVITABLE v
' ! ALTERRATE !
e 'Ce NO-G0 FOR L0 '

o 100 EnTER NEXT oSy 2Ip ! PRECLLOES LN RESCUE
IUNDOCCED *Ey REDOCK :

L]

ALL ' conuwt MISSION 4
OTHERS 0 [anI0IT NON-CRITICAL !
’ " BURNS [F POSSIBLE '
] [} "
] L} ]
L] ] ]
L] ] [ ]
. [} [} 1

16~20] OELYA P BETWEEN ILAUNCK  *CONTINUE MISSION * MALF PROC-=~ $PS IC
FUEL AND OX TANK ¢ [ ’
PRESSURES GREATER ¢ ’ '
THAA 20 P§) AND ~  * . '
UNASLE TO DECREASE ! ' '
€0 SENTER MEAT BEST PTP ’
. 1RCS OEOREIT :
e !40=G0 FOR L3I :
"wo tPLAN TEL ASAP '
: WITH LuOPS '
e 'oo um suu () '
:unooc::o "00KK '
[ ] [} L]
’ SRETURN 1O CSM OR ATTEMWPT 8
. *CSH RESCUE '
"L SCONTINUE MISSION '
Ao OURIN ‘ornzn tAe TERMINATE BURA '
ou-cuum. BURN? Y INMIBIT. FURTHER '
’ * NONSCRITICAL BURNS ‘
] [}
Be OURING CRITICAL ¢ 'e. CONTINUE BURN '
BURN ’ INMIBIT FURTHER '
: : NON=CRITICAL BURNS !
L] . .
. L] L]
L] [ ] )

mission |Rev |oAtE Iucnon 6ROUP PAGE
APOLLO 323] PNt nxou;lcsn T SPECIFIC _




NASA - Manned Spacecrafl Center

MISSION RULES
SECTION 36 = €3N P

REY

ITEM

1429

[CONDITION/MALFUNCTION'  prase ¢

RALING

CUES/NOTES/COMNENTS

LEAK OR CompLETE
LO8S OF wmELIUN -
SUPPLY PALSSURL OA
BOTH HELIV YALVES
AL CLOSEDY

RAE NUMBERS 16-30
THROUGH 14-4'3 ARE
RESERVED.

LAVACH

meseeesecccecca=
-
o

-
-
-

-

"o
JUNDOCRED

rALL
S OTHERS

-
-

ceseecscscenccs=
. -
-

CONTINVE MESSION
NO=GO FOR To1

CONTINVE MISSION IN €0
LF SUFFICTENT \VLLAGE

BLOVOOWN OELTA v

CAPABILITY EXISTYS

KO=00 FOR 401

*H3=GO FOR UNDOCKING

0OCK ASAP
CONTIAVE MiSSION

LR I R L R T N T

o DLOWDOUN OELTA ¥ REMAINING 5 &
FUNCTION OF UVLAGE YOLUME AT TInE OF
FAILURES

MALF PAOC=~ §P§ TH0

Imssion laev loare

Dsecrion

GROVP

PAGE

I»ou.o ulrm lvnouv

CSN §PS

SPECIFIC

16=9




NASA - Manned Spacecrall Cenler
MISSION RULES
SECTION 18 = CSH §P§ » CONCLUOED

REY

1TEM

1630

TTINSTRUNENTATION REQUIREHENTS
- - cevececess

MEAS DESCRIPTION 13 ONBOARD  IRANSDVCERS CATEGORY  MISSION RWAC
REFERENCE

0 TC PRESS $P000IP METER/CHY COMMON N 0/ 0=200 20

OX SW/ENG INTERFACE # $p09)1P . - no 020029

FV TK PRESS 900049 PETER/CoY COMMON N on 16=201 28

FV SM/ENG INTERFACE P $POvIOP . . no §0-300 20

$P8 VLV ACY PRESS-PRL $P0600P »erCR COMMON 16=20 22

$P8 VAV ACT PRESS-3EC $906010 METER COMMON ©1OF 2 M O/ le-21s 22

$P3 FU FELDL INE TEWP 5900491 METER COMON 19-24

$P8 OX FEEOLINE TEro $P004 9T RIA COMMON “JOF 2N

€N CHAMBER PRESS $p0eeLr METER COMMON n 0/ 16-26

HE TC PRESS 3900010 METER SEPARATE 3 OF 2 M 16-29

V/08 VAV § #08 SPOO2EN DISPLAY SEPARATE X 16-210 26

FU/0E VLY 2 pOS §PO02IH QISPLAY SEPARLTE M L OF 2 0/0 16=21» 26

FV/0X VLY 3 §O3 $PO02en DISPLAY SEPARATE X L OF 2 0/0  16-21» 26

FY/0x LY & POS $P0025M OISPLAY SEPARATE M 16-21¢ 26

OX 1€ § QTV « TOTAL AUX  $SPOE3SO DISPLAY COMMON no 16100 11

ox T 2 QTY $P06560 QISPLAY COMMON HO 16100 13+

PV TR 1 QYY < TOTAL Aud  $POG3TQ QI$PLAY COMMON HD 16-100 31

FU TC 2 QTY $P06320 DISPLAY COMMON no 16108 130

MISSION TREY IDATE SECTION GROUP PAGE

APOLLO 12| AL [9/10/789]CSM $PS INSTR REQ

16=10
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NASA - Manned Spacecrait Center

MISSION RULES
SECTION 1Y o CSM SMeRCS

REV] ITEM
e e e e e e ol
¢ GEnERAL @

1191 | taunen ,
tnE LOSS OF ONE QUAD 8 NOT CAUSS POR ABDORT Mo tHeERe AM no SINGLE PALLURES NOR ANY  REASONADLE |
REALESTEC COMBINATION OF FAILURES wiICH LEAD. ONLY 18 1088 OF mAfTtALE o\-ms. tHERE ARG i
THEREFORE NO SM=RCS FALLVALS wMiCw ARE CONSIOERED uus: FOR ABORT, i

2
i
1122 | tantw ondit 'nA!l _ '
Ao LO88 OF Ml [ ST M thL'o L4 NO? nms%mu CAust POR CaRLY PERMINATION u It mig820ON
Tk GUIOELENE 18 TmAT AS LOND AS TME SPACECRARY ATRITUOE CAN BB CONTROLLED AND fnE $P8  CAN 5
'l lgﬂh!l et M“lbn kttb L1l PEAMINATED EARLYs MOWEVERD £OSS OF ONE QUAD will AfQuIRE L
Lt BE INRIDITED AND mAY LEAD 10 CANLY MISSION TEANIAARION $IMCE tnE CAPABLLITY 10 PERFORM i
S0 OR NYBRED DEOADST witL lt AFFECTED. 1
Do 1088 OF Twd Ok MOAL OuADS 18 CAUSE 'o! th' IN10 Thk nEal DLST #Tp, ) i
T LOSS OF Tw0 ABJACENT OUADS wILL BESTAGY Put CAPADILILY 10 PERFOAR \ALLAGE 2
PANEVVERS AND mflL ARQUIRE OELETION OF NONSCASRICAL 883 MANRVYERSe LQS8 OF .
98 ADJACEN? wwl mcwou $4 OR nYOALD OROADY T, ;
2 LOSS 0P two e»ouu wnbs L1]YY muav tuk CAPABILARY 10 pEnfORe pRicist '
JeARIS ATRITVOE CONTAOL AND PAECLUDES 84 OA mYDRID DECAAIT,

173 | thANSLUNAR Coast
\es‘ OF.GAL CUAD 18 NOTy IN IT4ELA) Clgsl rOA TERRINATION OF trE MISSION, no-tvtlo DEPEADING O
A tg (AMMlltﬂ td tRANSLUNAA €OALY PrASE MAY BC TEANIAATED By Enthe (NT0 Twk NEXT BLET B1M,

" X gu g CAUSE PO INHIBITING LOLs BRCAUSE SUBSEQUENY PATLURE OF OuADS OR Jtth LwPALR
APVETVOL tau L OR MLAGEY
pen | vomar ohale
o34 onl n 18 note In LV4ELEy u !t O R EARLY Tikal on OF LURLA ohpil 6R  LWAML BTAY
!!2‘ RIAG o‘u RN Ilt.lu 2 0’ ! hd nl \wil i Itl M( IMI 1111 ] er
Ml CAuth Fon TERNINATEND Uka Mill u LUNAL §TAY  PeAdEds  AND 13 Akt
u hnno H u notmd Lm BRg OF REFAERING Tk A ARCENT  STRLE teAOUEN m 1] nntubt
] NuUNBER THASVGH
I“’t ARt A s” h
i
|
[}
1
_ niideen Raee Leatt Eehien M (2011
AROLLO ] ran | 8/ 00d G4 LaeRid [1L1171Y et
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vEa

AVLES L¥=14 THROUGH
19=1# ARE RESERVED:

assion  Inev Jeare  lscrion arovp YT
apoLio 12 & [1o/10e0 fomseva GENERALZ
MANAGENENT 392
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NASA - Manned Spacecratl Coenter

MISSION RULES

SECTION 19 o EM)/EvVa =

:", t o [Rew] iTEm Jeonermionsmarruncriont  pmase o BAING 1 CVES/NOTRO/COMMENTS
L] [] ]
[} [ [}
g N L} [] [}
19-00) LOSE OF Eny ITva ' 0 REF MALF WY
PRESSURC ERTESRITY ! '
p ' ITERNINATE EvA [
j [ ] L} 1
! ’ 0 Lo ACTIVATE OPS *
L] [] 1
. (] L}
[} (] ]
. . [}
] [} 1
19-21] P88 02 PRESSURE  'EvA STERMINATE EvA Y REF MALF MY
SEGULATOR FalLune ! ! H
! ! Lo ACTIVATE OPS :
]
\ ' T 34 IF REGe FAILS OPEN !
- ' v CLost POS sHWTOFF ¢
' : (71874 ‘
1] ] L]
L] 1] L]
[ ] [ ] []
[ ] [ ] [ ]
[} [ ] . ’
1-22| PLES FAN FAILURE TEva STEAMINATE CvA IMMEDIATELY ) REF MALF By
' ' 1o ACTivare ops '
' ' 3s OPEN PGA PURGE 1
’ . VALYE '
L] [} (]
» L] [
) [} L]
. . ' ' »
1 H ’ ' ]
i $9=33]) Loss oF 1eva STERMINATE EvA IMMEOIATELY ' REF MALF EMU
WATER SEPARATOR ! : '
. 1 Lo IF DEMUMIDIFICATION
' ' £S5 REQUIREDS N
' ’ ACTIVATE OPS AND ’
. ' OPEN PURGE PGA '
’ ' VALVE '
[ L] [
1 ] L]
~ L] [ ] []
] L] [ ]
19-24 ] CONTAMIMATION IN  'EvA STENNINATE EvA IMMECIATELY ¢ REF MALF EMU
VENTILATION ' . '
SYSTEN ! ' e ACHIVATE OPS '
' " 20 OPEN PGA PURGE .
' . VALVE '
L] [ ] ]
. 1 L]
v . .
1 ] L] L]
L] " L]
] ] L]
1 ) 1] 1 ]
RULES 1925 THROUGH * . .
19-29 ARE RESERVEDs ! : !
'L‘} ] 1 .
( nisston frev JoATE  {section GROVP PAGE
apoLro 12 raL Jenosesfemseva SPECIFIC .
19-
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NASA « Manned Spacecrafl Contor

MISSION RULES
SECTION 1V o giy/gva »
REV] ITEM CONDITION/MALPUNCTION® PHARE ¢ B ING ¢ CUES/NQTES/CORNINTS
] . ’
+ . [ ] .
’ [} . R
' 19230] L0884 OF LCO/LTL :IVA :Vllll'u" tva : AP MALF EWY
' ' o 10 ADOLT(ONAL '
] [] 3 4
' ' REOVIREDs ACTIVATE '
' ' OPg AND OPEN POA ’
' ' PURGE vALYE ’
L} ] L]
’ [] []
. [ ] L]
. ] L]
] ] [ ] .
19-31] FEED H30 PREGIVAE  ‘Eva ITERMINATE VA §OREF MALF EMY
LESE THAN 240 POIA * ' '
ANO OGCREASING ' ' '
N * 1s LF AOOITIONAL ]
, ' COOL LN v
' ' REQUIRED) ACYIVATE ¢
4 ' OP$ AND OPEN PGA '
' ' PURSE VALVE +
) [} L}
L} [ ] 1}
] 1 L]
L} [ ] L]
) L} [}
19+32] L088 07 POS 02 ' ' v OALE MALF Ewy
SUPPLY ' ' 1
teva ITEANIMATE EvA !
' V14 ACTIVATE OP3 '
’ . L]
(] ] 1
. (] L}
. . L}
[} ] L]
19-3 | LO8S OF PLAS BATIERY!CVA ITERMINATE GvA IMNEDIATELY ! REP MALF CHy
: : Ls ACTIVATE 0P8 :
: : 29 OPEN PGA PuRGE VALVE :
[ ] L] L}
1 ] ] [ ]
1] ] 1
L} [ ] ]
RAL 19=3¢ 1§ ' ¢ *
RESERVED. : ' '
1 [ 1]
L] ] 1
L] ] L]
19-33 [ LOSS OF CRITICAL  *EvA ITERNINATE EVA Y RER MR 19~43
INSTRUMENTATION ' ' '
L] [} ¥
] L} [ ]
NOTET== REF SECTION 20 FOR EVA COMMUNICATIGNS AuLES
L] ] .
L] [] ]
RLES 19=38 THROVON ¢ ! '
18240 ARE AESERVED. * 1 '
1ssion  hev pare  hecrion fanous paGH
0LL0 12 AL Prioses Emuseva PECIFIC
)




MISSION RULES
SECTION 19 o ENy/8va = CONCLWOEO

NASA « Manned Spacecrail Conter

rev] imem )
0 (NQTAUMENTATION REQUIRENENTS © .
. [ ~ NISSIoN RS
19=ol] mgag QEICAIPTION v OngoARD TRANGOVCERS CATAGORY  REFEAENCE
FEE0 139 PREIS TOII0P/0THIIO0P COomOn " =300
$Ov FEED N30 Paess FLAG ANNVNCIATOR 1 =dednd
et 0T0130J/6103344 v
PLES AT CwA 610360C/070260¢ us
PLES DAT YOO OTH{AIV/0T020lY n
§ Hie AL 2 e
1 o “30316030
P38 Paced sasc neren N HIE
L0V PQA POCSS FLAS ANNUNCIATOR [}
V8L 08 VT Tt STILI07/6T93701 ]
PLSE O3 PRESS ST01830/0182020 [ nO
P08 02 QIY 1O ngren ) 19302020032
NIOH O3 FLOW FLAG ANNUNCIATOR [ 1-1s2020131
SOV YENT FLOV FLAG ANNUNCIATOR N 19+3023
VCE N30 OELTA ¢ OTO106T/8TH3041 "
OPs PRESS SAGL MNETEA u) 11=tinle
OPS RES PRESS GASE neTER von
EvC 4VNC ST0300X/0T42001 n
EvC CA ] ommmuogv Ho
EvC CAL & VOC $T8103v/676203Y "
o ACRONEOICAL PARAMETER AEFEHENGS SECTION 3.
*e1 OF 3 OPS RUS PAGSS GAGES 18 MANDATORY,
19=42] CAITICAL INSTRUNENTATION
PAN
MEAS OLSCRIFTION 14 V4] ONIOARD TRANGOVCER
PLES O PRESS/PLES0I QTY [NO or: i NETER COMION
POA PRESD GAGE/LOV PEA PRESS
FLAG ANNUNCIATOR/PGA PRESS eTale0P/ ”lf!l/TONE-
: B Y 3 1771 rEae -
LOV VENT PLOVW
FLAS ANNUNGIATOR TONE=FLAG
wission [nev Joare  |secrion oROUP PAGE
APOLLO 12] A [1os19/9] tusbva FRELAUNCK
INSTR 1=y
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NASA < Minned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRYMENTATION

) [rev]iem

202

I

L 1

Cs

-1

Ao

Be

rrenwenetey

' gENERAL |
BASELINE REQUINEMENTS (ALL PHASES EXCEPT LAUNCH)
1o TVOSWAY VOICE COMN BETVELN SPACECRAPTS

30 TwO-BAY VOICE COMM DETWEEN CSN OR LN AND MSFA DURING ALY DOCKED ACTIVITIES
AND BETWEEN DOTM SPACECRAFT ANO MSZN DURING UNDOCKED ACYIVITICS,

LAUNGH

THERE ARE NO COMMUNICATIONS FAILURES FOR  WHICH THE LAUNCN/ INSERTION PHASE witL OC
TERMINATED,

POVERED DESCENT ADOITIONAL REQUIREMENTS.

LK YOICE REQUIRED TILL LO GATE, THERE ARE NO €S COMMUNICATIONS SYSTEMS FAILVRES FOR  BHICH
LN POVERED DESCENT WILL BC TERMINATEDS

LUNAR STAY ADDITEONAL REQUIREMENTS,

S FOR TwO=MAN EVA===yOICE COMM BETVEEN MS$PFN AND ONE  EVA PLUS DLPLEX VOICE
BETWEEN DOTK Eva CREWMAA,

2»  FOR ONE-MAN lvl--*vbl‘l COMM BETWEEN MSFN AND LM OR VA PLUS OVPLER vOICE
SETWEEA THE LM AND EvA CREWMANS

VHP EvA COMMUNICATIONS PRIORITIES ARE-~=~

T¥O=MAN Eva

$o  PAIMEe=~EvA=] AR/EVA=2 AR (RELAV MOOL-ALLOWS DUPLEL VOICE BETWEEN EVA'S PLUS
THE TRANSMISSION OF VOICE AND DATA FROM BOTW EVA'S TO LMs PLUS THE RECEPTION
OF LN vOICE BY 80TH EVA'S)

2¢  BACKUPe==EVA~] AR/EVA=28 OR EvA~} A/EVA-28 OR EvA<) B/EvA=2A (EITHER MNODE
COMBINATION ALLOa'S DUPLER VOICE BETWEEN EVA'S PLUS THE TRANSMISSION OF vOICE
FROK BOTN THE EVASS TO THE LM PLUS THE TRANSMISSION OF DATA FROM ONE EVA TQ
FHE LM AnD TE RECEIVING OF tN VOICE BY ONE EVAJ}

OAE=MAN EVA

1s  PRINE-=<EVA-1A OR EVA=2A (ALLOW DUPLEX VOICE BETWEEN EvA AND THE LM PLUS THE
TRANSMISSION OF DATA FROM EvA 10 LA}

2o BACKUP===EvA=18 OR EVA~2B (ALLOWS DVPLER VOICE BETWEEN EvA AND LM}

RWLES 203 THROUGH
20=6 ARE RESERVEDs

MiSSION | REV | DATE SECTION GROUP PAGE

APOLLO 121FNL | 9710769 COMM & INST FUNCTIONAL
COMM=GENERAL | 20-1
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NASA - Manned Spacecralt Conter
MISSION RULES

SECTION 10 o COMMUAICATIONS AND INSTRVUMENTATESN
( REV] 1TEM

rewseRseTEsETY

30=7 | vOICE CONPISURATION

_ Ao AW/CEM/MSPN
( boo Yo GUsLER 8 ANO WED WiLt 8¢ TRANSNITTEO/BECEIVED BINJLTANEOUSLY FOR  LAUNG
- THROUGH €Yl REY 1o VWF §1MPLER AKD B MILL. BE TRANIAINTEO/MECEIVED
LRV TANEOUSLY FOR EARTH ORI ArTen Cree REv § Lo8s
T A BINLLO 00 MeZ 18 PRINE YOICE COMA BETWELN VERICLLE  EACEPT  OURING

RANGING WHEA DUPLER B [CSNE AND DUPLEX A (Lm) WILY, 0E VS

» vRE B SIMPLER 25907 MrZ 19 GACKVP TO Vi A SIMPLEX 39440 MHy

6 VS8 I8 PAIME VOICE COMM BETWEEN MSFN AND C5M OR LMy

\ % \‘)izlw‘! RELAY J§ vOICE COMM DACKUP TO viR lﬂ’u!!h HEFN  AND MALPUNCTIONED

nay

. Ss  NORMAL VOICE COMM WILL USE SIMATANEOUS MeFN  UPLINK 10 BOTH  VENICLESe
HOWEVER) IF AEQUIREMENT SHOVLO EAISTs SIMULTANEOUS INDEPENDENT NMSFN/CSM  AND
MIFN/LN COMM MOOES wiLh BE INITIATED

Te ™e PlllHG CIM/LN COMMUNICATEONS MOOE QURING TwE LUNAR ORBIT PHASE 13 VWP
THE PRIME vieF MODE IS VHF A BIMPLER UNLESS THIS MODE (9 PRECLVOED BY TwE USE
OF VHF RANGINGe OURING LUNAR BTAY PHASE TnE PRIME CSM/LM »COL I8 MSFN  RELAY
wiTH CACH $/C MONITORING THE VIWF A FREGENCY,

§ TME CSM AND AW WILL TRANSMIT STMATANEOUSLY ON VAP AND WSS OVRING ALL M
POWERED VP PHASES IN LUNAR ORDIT,

90 IN THE EVENT CF A COMPLETE LOSS OF CSM §-BAND COMMUNICATIONS wiTm MSFN.  THE
LY WiLt BE CONPIGURED FOR LM TwO=wAY RELAY AND RETAINED FOR TEL ANO TEC.

L Be  AM/CSM/EVA/MSEN

e LN TWO=WAY RELAY wITH TwO=MAN EvA IS THE PRIME HdDG PLANNED FOR  EVA
OPERAVIONe CSM==-USB TRANSMIT/RECEIVE ONLY=+=LM=== TRANSMIT VHF As RECCIVE
VHF A AND B¢ MSPN CONFIGURED FOR USB AELAY,

20=0 | CSR VHF/US8 MANAGEMENT
Ko FOR CREW REST PERIODSs CSN $-BAND ANTENNAS WILL BE SELECTEQ BY GROUND COMMANDS:

Bs  NOKMAL CONTRQL OF THE S=BAND MODES witl BE BY GAQUND COHMAI-\D- €M COMMUNICATIONS  SWITCH
PCSITION WILL REFLECT QUT=CF=SITE CONTACT CONFIGURATIUN.

As DURING ALL PHASES TME STEERABLE ANTENNA TEMPERATURE SHOVLD BE MAINTAIMED BETWEEN =k3 DEGs F

20-9 LM STEERABLE ANTENNA MANAGEMENY
I AND 185 DEGe Fa

RULES 2010 THROUOH
26<12 ARE RESERVED.

MISSION JREV JOATE $ECTION qaouP PAGE
APOLLO 32] 0 [10/31/9{COMM & INST FUNCTIONAL
COMM=MNG. 20-2
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NASA = Manned Spacecrelt Conter

VISSION RULES
SECTION 30 © COMMYNICATIONS AND [NSTAUNENTATION
] [] [}
REV] 1TEM [ SOMOITTON/MALPUNCTION!  Puask () CVES/MOTER/CONNENTS
. [ ] 1
[] [ ] [] [ ]
PUPTOOTOSPSS
" gmtcielc 0 .
' . .
10+13] \oss oF tydevay vw -oocno 'CONTINE " REF LM AL PROC COMM 30 LOSS OF VWP
YOICE COMNM BETWEEN M 60 FOA 5P SVA " VOICE COMN WiTW C6K
SPACECRAST 'WWCIIO ' 13 .
' N0 60 FOR DO N
' ' " ALP CoM ML PAOCEIVAL COmt 3 = (0B
DESCENT  TCONTINGE NISSION v OF yWF COMM W]Tw
oanit ‘
1pOwtalD  CONTINUE MISSION ’
:vglwn ' ' !
]
SAUNAR  ICONTINVE WISSION v
'.Ouv : : NQTE=wm§PN RELAY MAY BE YTLLIZED
. ] [ ]
[} [} L} '
10-18| Loss or Tyoevay ' ' * REF COM MAL PACCEDURES Ti# = LOSS OF
VOICE COMN VITH MaFN! ' ! €N VOICE Comn
Ay CHM ONLY JLAWCH  SAdle CONTIMUE MIBSION [
TEARTH 4 3, ENTER NERT BLOLK DATA ?
oanir POINT J
sTC ' 94 CONTINVE MISSION ' Ayd ENTER LM CARLY TQ UME LN §=BAND
' ' ' FOR VGICH COMM Wil MSFNe
¢ ! NO 60 FOR LO} !
*ogls " a4 CONTINUE MISSION '
TPOWERED b ]
'DESCENT ¢ :
SLUNAR ' 3¢ CONTENUE MISSION ' UTELIZE VHF OF ViF AELAY FAOW Lwe IF
1§TAY ' 4 UNABLE TERMINATE LUNAR STAY  AND
: . : : [tlnnn A DOCKED TEle
Be LR ONLY 00CKED "0e10 COANTINVE MISSION ' 5 REF LN MAL PROC COME~
' ' NO 60 FOA D02 . :
’ L) ¥ & L08S OF $=9AND VOICE COMM
WADOCKED ? 3, RETURN TO VICINITY OF * S
PPESCENT 1 Y .
toRelt .
L NO 60 FOR 20U 1 3 $=PAND RECEIVER CANNOT ACQUIAE
' . ! PHASE LOCKe
IPOVERED 30a1p0) 10 10 SaTE '
I0ESCENT 8 TURK O VICINITY ¢ Bese CoM RELAY ACCETAOLE
' ' or e '
. ' .lLO SATE T0 TOUCHDOWN *
: ' CONTINUE MISBIONS ¢
FLUNAR ¥ So LM LIFTONF NEXY ASCERT!
13TAY J OPPORTUNITY, '
. [} L]
20=19 | LOSS OF TvwO Cam ero ICONTINE miSSION 1
AUDIO CENTERS J INO 60 FOR TLY 4
ALL CONTINUE MISSION=NO 6O .
' *For Lol '
[} [} L]
[ ] [ ] 1
20-16 | LOSS OF VOICE FROW 'DUAL ICONTINGE MISSION 1 VA=) NAS E¥C=1 EVA=2 HAS EvC=2
EvA=2 TO EvAe] IEVA .- ]
' EvA=2 60 TO POSITION *1p?r
mission [rev Joars  lsecrion hovp PAGE
APQLLO 12]FNL [9/10/69 JCOMM & INST FUMCTTONAL
COMM=SPECIFIC J20~2




NASA - Minned Silcuull Center

VISSION RULES

SECIION 36 » COMMUNICATIONS AND ENSTRUMENTATION

REY] 1TEM JCONDITION/RALPUNCTION® PuABE 0 RN 1N 0 CUEI/NOTED/COMNENT Y
ovw . cveccrve
s | mer-semnad ; : :
0 [} (] +
LN . (]
30-17] V0SS 00 VO Cl RO *DUAL SCOMTINVE NISSTON '
€vae) t [ ] :!vl : . :
. 'lv “‘J Q0 10 posITION '
: [} [ ]
[ 'y [
. it [,.-J 00 1O podITION )
. ] L]
l " (]
L] (]
30+30] L0438 OF DvrEx voul'b\m. STERMINATE CvaA .
BETVEEN Evac=) AND VA 4 '
Evhe? ' '
o ' [
L] [ ] (]
(] . [] [ ]
T0+18} VOIS OF Tug-udy Pyl STERMINATE VA '
vOICE BETWEEN MsFN  YEvA ] '
AND Cva ' ‘3 !Vl'! GO TQ POSITION '
[] ] Y '
L] . 1
' b EvA-l 60 1O '
' P POIINON gt .
L] . L}
L] L] ]
' 92, IF UNABLE 1O !
. 0 RE-ESTABLISH COMA '
¢ ¢ Eva=2 RETURN TO M O
M : RECONF [GURE COMM :
1
. 130 §F ABLE TO 4
' . RE-ESTAPLISM COMMy i
' b CONTINYG Evhe .
L] 1 L]
L] [} [ ]
L] [} L]
o ) . L}
20=20] VO58 OF TwG-way ALY ‘ll‘.!lmﬂt ({7 '
VOICE BETWEEN MSFN 'Eva .
AN BOTH LM AND EVA 'tmt-mnm. RECONFIGURE Ln 10O M
RE-ESTABLISH COMM :
. I
’ 93¢ LF ABLE TO '
' ¢ RE-ESTABLISN COMMs ’
. ® CONVINUE EVA. '
. [] ]
. [ []
[} [} ]
. L} (] . L]
20-21] L0SS OF DUPLEK VOICE'ALY EVA TERMINATE EVA '
BETWEEN L% ANO EVA ! (ONE=MANY! '
1y RECONFIGURE LM .
’ *  AND EvAa TO vm¥ M
' ! BACKUP MODEs '
M ‘2, IF ABLE 10O '
. ¢ RE-ESTABLISH DUPLEX L]
: : COMM) CONTINUE EvAe :
. [] L]
. . [}
- ' . ' 1
RULES 20-22 TMROUGH ! ' '
20-25 ARE RESEMVEDe : : :
.
MISSTION IREV JOATE SECTION GROVP PAGE
APOLLG 12]7nL 19/20/709) COMM & INST FUNCTTONAL
COMM=-SPECLFIC | 20~




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND ENSTRUMENTATION

( REV] ITEM

voscsorsasy

30°36] Av  DASTLING REGUIREMENT (ALL PHAJES BXCEPT LAUNCH)

i S0 CRITECAL INSTAUMENTATION (CRITICAL INSTRUMENTATION 58 THAT INSTAUNENTATION
t : ) REQUIRED TO VERIFY M15330M GO/NO-60 CRITER(A)

N ! Be  LAUNCH

THERE ARE NO CSM INSTRUMENTATION FAJLVRLY POR WHICH THE LAUNCH/INSERTION PrASE wiLL OC
TERMINATEC

Co  POVERED OESCENT ADDITIONAL REQUIREMENTS
THERE ARE NO COX INSTe $YS FAILURES FOR WHICH LW POVEREO DESCENT WILL BE TERMINATED,

> 20+27] THE MISSION WItL u_connw:b WITH THE LOSS OF TNE=o=
Av  CSM UPDATA LINK

8o CSM CAUTION ANO WARNING SYSTEN

€ Csmo0sE '

; Do CSM MIGH GAIN ANTENNA

; €0 CSM FN DOWNLINK

? Fo  CSM VS0 RANGING (PRN)

i 6 VWP RANGING

S
& RAES 20-20 THROUGH

20220 ARE RESERVED.

misston | REv | DATE SECTION GROUP PAGE
APO&(O 1R FAC | 9710769 COMM 6 INSTR CSM_INST ~
GENEAAL 20-%
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

REV

ITEM

20-3¢

ie+4)

g v e

! MANAGEMENT ¢
048 MANAGEmERT
Ae LW AND Can L0y BIT RATE ilLtnttlv -m 3 RECOIOID contnnvwsu WHEN NOT. N conmt -Hu
OROUND TELEMEIRY S1TCH ExCEPT OUNING PERIGD ANGINGe WnEA NO Lu n 13
RECORDEDS AND wiLL DE NORMALLY ’LA'!O M(( AT lhﬂ onct PER REVOLUTION N LUNAR oamc

B¢ € MI0M BIF RATE OSE RECORDINGS wILL OC mADE CURIAG THE POLLOWING OPERATIGNSe-

1s  LAUNCH
fo  $o1vB/CER SEPARATION
30 t04E

&0 ALL $PS MANEUVERS

S0 CH/EM BEPARATLON ANO ENTAY

6o $10 REOUIREMENTS (1900

fe LR FINAL S0P

Co  OUNIAG BLEES PEALODS

1[0 \“Mg MIGH SALR ANTENNAS) DSE AECORDING AND OumPlaG aLLL BE MANMOED PER  (A)

il el s intTataladine (i T S
]

gnuu A nL u~¢fl°n $3 DICIATES, I Tuls €ASE tHE nGA wiLL
lulvnu On N

L1 mANAGENERD

Ao CtE wlLb .' CONFLIGUALD 10 CLOCR N B1T FOR FLtdnte MOVEVERY BF A wOLD  OCCURS  AREER  Tel
MINVTES) COE wiLL wOP BE CORAECTED WATIL CONPLETION OF POSLALD Fitinte

80 Cth wiel DE ALLOWES 10 ORIFT o/=B SEC 0LPORE DRING UPOATED AFTER ORDIT uSLRTIONS

MAES §0+3
DT ‘Nllvtlo

n1ssion {atv [oare  [secrton Mo "t
aoutd alem Tos1a/enfcom b IABI0 Jeia Lab) o
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L} 1 L}
L] L} ]
o gptitric 0
SowSsea®es
) L} 1] L]
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"o 0 90 MO 80 FOR LuAAR '
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WimAR [ I 1) Ll umn At ™t xnll
187AY ' 1 OPPORTUNITY, ¢
[} t ’
' ' '
' ] '
] ] '
Wedi] L0848 OF CRITICAL UL T (U YT g 1] VT LY '
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H En-EA nExt 0RO Y9 '
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NASA - Manned Spacecraft Center

MISSION RULES
SLCTION 26 o COMMUNICATIONS ANO INSTRUMENTATION

REV] ITEM |,
1 GENERAL ¢
bepunpsaperd
2003 As BASELINE REQUIREMEN?
fo  CAIPICAL INSTRUMENTATION (CADITICAL ENSTAUMENTATICAH E8 TMAT  INSTRUMENTAtIONG
ONBOARD OR Ti4 DURING MSPR 208+ OR ONBOARD ONLY CURING MESN LOS REWIRED tO
VERIFY WNISSION 80/M0-GO CRITERTAD
B¢ POWERED DESCENT ADDITIONAL REGUIREMENTS
(V) m TeELEmLIRY
[ wnu (373} Anomom REQUIREwENTS )
LM LOR OR MBA T4 18 AEQUINEDs [F LN T OATA £8 LOST OVRING tHE EvAs ONE CAEWMAN WILL RETURA
AND ARTEmP? 1O RE~CSTABLESH tuk LOST COMMUNICATIONS LINRY
2048 trHE MIB4LON wiLL B CONTINVED witn thE LOSS OF Trewee
L0 LW UPOATA LENR
00 AN CAUTION AND WARNING SvStEM
Co LM DEA
0o EvA tELEMEIRY
¢ LM Pm BOWALIAR
Fo AR UED RANGSNG PR
0o WP RANGING
WEE BE<a? (MROUGH
n-n ARE RESEAVED,
I Ioaaton Dty Foate 1 oectren [ saovp Irast | 1
ApOLLe 1elemk [ e Com & INY L L]
l Jrrovs s om [rrivreg JSadit s Joews | N
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NASA - Manned Spacecrait Center

MISSION RULES
SECTION 2¢ = COMMUNICATIONS AND nmunmmou

REV

ITEM

Q

2030

0 MANAGEMEND ¢

socensscncnnds

AN USB/TRM RANAGEMENT

Ao FOR NORMAL LN POWEAED UP PHASES) TxE LM STEERAGLE AM(NNA witn tHE POWER AMPLEPLEA wILL B¢
USEDs DURTAG LLAAL STATe [P TME ERECIADLE ANPERNA B8 USEOs wE POVER AMPLIFIER NAT O
TURNED OFF tr 1y TR OAND VOICE CIRCULT MARGINS ARE AOIWM t

S0 BURING PERIOOS OF LN Oul=0F=STATION CONTACE (LUWAR FAR $153s tmE N 858 RATE with B¢
SWITCHED FROK MBR 10 LOR AND TRANSMITTED 10 tnE CSM OVEA vie O EACEST DURING VHP  RANGING
AND PERICOOS OF CATTICAL VvOICE COMMUNICATLIONS. )

STSTEM NONITORING
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f\ e COR OR LW BUS
s TV DESCENT DATTEATES VITH ARSOCIATED PEEOSR OR ONE ASCENT BATTERY wiTw
-~ A350CIATED PEEORRS

Do SVPFICIENT AvVALLADLE ABCENT OR DEOCENT BLCCTAICAL ENERGY TO COMPLETE Tht
PLANNED ACTIVITY PERIOOS
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te  COR AND LW DUSES
20 TvO DESCENT BATTERIES PLiis ONE ASCENT DATTERY OR BOTH ASCENT BATTCRIES,
3¢ BOTH ASCENT FLEOLAS

S SUPPICIENT AVAILABLE ASCENT OR DESCENT ELECTAICAL CENERQY TO COMPLETE TwE
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Rl AT R M A M LSRR
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D¢ ENABIVITY TO 8T CONNECTED TO A FEEOER DVE TO A MALFUNCTIONED €CA
€e  OATTERY OPEN CIACUIT VOLTAGE BELOW 3348 vDC STEADY STATE
L0ss OF A OX s FECOER

By  OESCENT o INABILETY TO WSE AS A POVER PAYTH ThE ELECTAICAL CONNECTIONS FROM
HE OUTPUT TERMINALS OF THE OESCENT ECA'S TO THE OFR

[ 1 ‘S(C'ﬂ = ENADILETY TO VSE AS A POVER PATH ThE ELECTAICAL CONNECTIONS FROM
TME OLTPUT TERNINALS OF TWE ASCENT E€CA'S TO TWE BAT FEED TIE CIACUIT
BREAKERS
LOSS OF OVERCURRENT PROTECTION
As  ODEFINSTE LO8S (F---

119 00TH CIRCUIT BREAKEAS POVERING THE ECA'S FAIL OPEN (ALL DESCENT OR ALL  ASZENT
BATTERIESs OLPENDENT ON wnICH PAIR OF CIACUIT BREAKERS FAILEO)

€2) FAJLURE GF AN ASCENY PATTERY NORMAL FEEO CONTACTOR
$o  PROBADLE LOSS [F-ee
110 UNABLE TO MEASURE A BATTERY CURRENT BOTN ONBOARO ANO ON TELEMETRT
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.

Ce  POVER CANNQT 8E SUPPLIEOD TO AN AC BUS

ANY SPECIFIC EPS MISSION RULE REVUIRING A NEXT DEST O?'ORY‘JN"V LIFTOFF WiLL BE CAust
;tugn:nw OF AN EYAe ADOJTIONALLYs A CREWMAN WILL RETURN FROM THE EVA TO CORRECT
OLLOWIN G wme -

Ae A OESCENT BATTERY MALFUNCTION REQUIRING THE DATTERY T0 BE TAKEA OFF LINE.

FOR
THE

Be AN INVERTER MALFUNCTION [F THE BTEERABLE ANTENNA [S AFFECTED (ASSUMES TnE
ERECTABLE ANTENNA IS NOT OEPLOYEDS S
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ThE HISS10N WILL B8 CONTINGED AFTER LIFTOPF WiITW PME LOSS OF OVERCVRAENY PROTECYION * 7 Twis
PROTECTION 16 4047 PRIOR TO LIFTOFF 0 A HOLO ilL‘ 0L CALLED,

8o IF QvEACYRRENT nomuon 18 4037 ON AN MDIVIWAL DESCENT BATTEAY, THE OBATTERY WwiLL €
LEFT ON LINE €2CCPT FOR Eva, .

0o 17 ALL OESCENT OVERCVYRRENT PRGTECTION 1§ LOSTs BOTH ASCENT DATTERIES WiLL BE PARALLELLD
:::KDN'C DESCENT BATTERIES ON VINE PERJOOICALLY TO MCAJTOR CUAREAT AND OBTAIN A CONSVMABLE
NQe

Co 1P ONE OR BOTH ABCENT BATIEAY NORMAL FEED CONTACTORS 7AJL OPENs THE §PACECRAPT WILY OC
CONFIGVRED wMEN ASCENT STAGE ONLY OPERATIONS ARE REQUIRED) USING TWE BACKUP FEEDS ON POTH
ASCENT BATTERIES wiTw TwE CROSIVLES LEFT OPEN,

THE ASCENT DATTERIES wiltL OE PRECONDITIONED FoR-=~
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BY REMOVING § AMP wOVRD FROM PATTERY 8 ANO 245 AN FROM DAITERY $ [MMEDIATELY PRIOR TO PDJe

Be  TWO ASCENT BATTERY/SPLIT DUS OPERATION BY RE4OVING 245 AMP HOURS FAOM EACH BATFERY PRIOR TO
REMOVING THE LAST DESCENT BATFERY ON EACN B3 PEFORE LUNAR LIFTOFS,

() Oﬁﬁ ASCENT BATTEAY/TwO DUS OPERATION BY RENMOVING A MINIMUM OF § AMP WOURS [MMEQJATLEY PRIOR
TO REMOVING THE LASY OCSCEAT BATTERY.

Trk Bal LOAD CROSSTIES (J0A) wILL BE QPEN FOR PAIN FROAYLSION BUANS e STAGING: AND WHENEYER AGS
15 IN THE OFERATE MODE witTh BOTH "HAEA'Y CIRCYIT BREARERS CLOSEDs TAE Byu$ CROSSTIES d100A) wilLL
NCMIMALLY NEVER BE CLOSED

ELECTRICAL POWER Wikt NEYER BE INTTNTIONALLY APPLIED TO A SHORT TO HELP DETERMINE T8 LOCATION
UNLEES THE 'EED!R FAULT LIGHT WAS FATLEDe A GOOD BUS WIAL NEVER BE CROSSTIED INTQ A SHORT OR
POSSIOLE SHORT,

THE SNVERTERS wiLt B SwiTCHMED FOR A VOLTAGE LESS THAN OR EQUAL TO 112 VAC OR A FREQJEMCY
GREATER THAN OR EQUAL TO 02 OR LESS THAN OR EQUAL TO 398 Wl
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ESOLATED Wi THE CEADFACE MELAYy OPERATIONALALY [nls RESULYS [N THE LOSS OF ALl REMAINING OLFCENT
ECECTRICAL ENENGY FOR COMSUMARLE CONSIDENATIONS, TnE Twd mcm luullu FRAT  STIWL mAVE AN
COERABLY FEED PATA wilh BE WHED ONVY [F NECESIARY TO WAINTAIN CREW SAFETY,

Witn TrE LOSS OF ONE ASCENT DATTERY) THE REMAINING ASCENT DATTERY-WILL DE PLACED O (T8 DACkyP
FECOPATH WITh TmE BvS CROSSTIES (10041 CLOSED FOR STAGED OPCRATIONEe ALSO PRIOR TO INITIATING AN
ASORY $TAGE TAE OESCENT ECA C/0°6 MusT BE OPENED 1O DACVENT TwE FAILED DATTERY rFAON BEING
AJTOMATICALLY PLACED On LIAL THRY (TS NORMAL FEEOPATH»

FOR AN OPEN DESCENT FEEDEN QR FOR IME LO8S OF TwO DESCENT BATTERIES On THE SAME Bus AN ASCENT
BATTEAY WiLL BE CONMECTED TO THAT BuS w]A NOAMAL FEED PATHy TE CROSS TIE DAL VOAD CIRCYIT
BREAKERS MAY BE CLOSED On THE LUNAR SURFACE JF REQUIRID FQR PROPER BATTERY §HARINGe

FOR A $HMONTED ASCENT FEEOEM QN THE LUNAR SURFACEs [nf ASCENT BATTERIES WILL NOT BE CONNECTED
UNTEL TwE NOWMINRL TEME TO MEET PRECONDITIONING RECUIMESENTS,
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NASA - Manned Spacecrait Conter

MISSION RULES
SECTION 33 » LN ENVIRONMENTAL CONTAQY

CONDITION/MALFUNCTIONY  Pragg ¢

RAING

0 CUEI/NCTES/COMNENTE

L} [} []
F ] ] [ ]
V0SS OF COOLANT 1 ’ Vo REF NALK PAOK $Che—
LOOP($) ' . '
Ay PRIMARY OR 00<KE0  'As Lo CONTEIMVE MIBBION ON ! TE ECS
SECONDARY LOOP  SUNDOCKED ¢ $ECONDARY LOOP '
’ ' [ 18 (3-8
: : NQ=GO FOA 0O) :
'DESCENT ¢ 3o RETVRN TO VIGCINITY ¢
:OIIII : OF Cin :
TPOWERED ' DotAl POI TO LD GATE = *
:oucul : ASONT :
. ' 100 COGATE TO TO ® 8 Ay3o(B) FOR PRIMARY LOOP LOSS1 LIFT
: : CONTINUVE MISSI0N : OFF [MMEQTATELY AFTER TOUCHOOWN
LUNAR 60 LIPTOPF NEXT BEST L]
'STAY - OPPORTUN] TV FOR '
' ’ LO88 OF PRIMARY ]
b4 e :
’ ’ 1AL OPEN €O 411D W 4
(] (] orR . ’
. [ ] I ]
’ ’ 102 AT LIFTOFF- 60 ’
’ ' MiNy €LOSE CB '
' ’ 1509 INV OPR AND ¢
: : CONTINVE MISSION :
) :-uoa : So CONTINUE MISHION ’
1
Be DOTH LOOPS {ANY DOCKED '8¢ 1o INGRESS C5M ASAP '
COMBINATION OF 0 ' ’
30 OF ' . NO~60 FOR VNOOCKING !
CIRCULATIONS . ' '
SUBLINATION . . .
CAPABILITYy OR ’ '
H20 FESD FOR IUNOOCKED 1 2, DOCK ASAP [
800TH LOOPS I0ESCENT ¢ , .
torelr ' 00 NOT $TAGL !
TPOVERED ¢  3.tA) POI 1O PO ¢ 3= ¢
'ORSCENT ¢ ASONT '
' : DOCK ASAP ]
[ ] L] ]
' 4 00 WOT STAGE '
1 [ ] ]
' ¢ 19 POl ¢+ 5 TO .
M N LO-GATE~ ’
4 ’ ABOAY ’
' ' 008K ASAP '
Ll L[}
' ' 1CH LO=GATE TO TO = BudsiC) LIFY OFF IMMEDIATELY AFTER
! : CONTINUE NIBSION ¢ TOUCHDOWR.
L 1 & LIFTOPF ASAP .
18TAY : '
]
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VISSION RULES

SECTION 30 = L ENVIRONMEATAL CONTROY

REY

JTEM [CONDITION/MALPUNCTION®  PHASE ¢ anINg 0 CUES/NOTEN/COmENTS
" [ ] L]
o [} [}
. .
$3°37] L0438 OF PRimaRY M3D ¢ ‘' o REF MALF PROC (CS=v-
P5E0PATH 1D0CKED  PCONTINUE MIBBION
TUNDOSKED ¢ § GLYCOL
: :w';o POR UNOOCKING
PRESCENT RETVAN TO YICINITY OF
ORBIT 31
L} [} .
Povtatd 'lo PED 1O POL ¢ 5 = ADORY
'DESCENT
' ’8' e 0.
: ‘' COM"W( nxmou
TLUNAR YW IFTOFF NEXT BESY
:mv :onouuuln
:Ino; :co«nnvc MISSION
39°201 LO8S OF M30 TANK($} : :
Ao N ABCENT TANK  P05CP30  "Aode CONTINVE MIBSION

:UNDG“ED '

(]
(]
L}
]
(]
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[}
L}
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[ ]
[}
[]
1]
[ ]
[]
»
L]
[]
L]
L}
L]
L]
L]
(]
" 4
IDESCENY 0 3y l:rwu w VICINITY OF ¢
oRpjT 4 CoM ASAP v
+ nuv STAGING ALap ¢
' ! NO 6O £O H
'POWERED ¢ 9otA) PDI TO PO) ¢ I~ ¢ DURING POVERED  DESCENTs  IT 1§
10EECENT o AQORT * [MPOSSIALE TO CONPIAM TAE LOSS OF AN
' ' OELAY STASING ALAP * ASCENT TANK
' ' 82 PO) ¢ 3 10 ’
' ’ TOUCHOOWN '
' ' CONTINVE mISSION !
WUNAR 7 &y LIFT OFF NEXT BEsT 4
'.iuv ' OPPORTUNI TY .
1 [ ]
1an02 " Bo CONTINVE MI33ION '
Do TWO ABCENT TANKS 'oocnu "Bele CONTINVE MISSION ’
§UNDGCKED § '
[} L}
'Olu!nl () nuut! 10 vICInITY OF ¢
onpIT 0 CSH ASAp '
’ ' 00 NOY $TAGE '
! ' ND GO PO :
POWERED *  JelAD PO TO PD) ¢ §= '
IDESCENT * or '
' ' 00 NOT $TAGE '
' " e POl ' ® 7O LO-GATE !
[} [} ADOR L]
' ' (€1 L0 cnz 1L '
’ ' TOUCHDOWN v
' ' CONTINVE MISSION ¢
TCUNAR ' 4q LIFTOPF NEXT OESY ’
LSTAY ' OPPORTUNITY '
'RNO2 ' INITIATE C8M RESCUE ! PovER 00N Lw
Co DESCENT TANK L 1Ce2e CONTINUE MIBSICH '
IDOCKED  ? 3¢ CONTINUE MIBBION L
¢ ' NO GO DO !
L} : .
WUIAR ¢ 3¢ LIFTOFF NEXT BEST '
1870y . OPPORTUNITY .
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T
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NASA - Manned Spacecraft Center

VISSION RULES
SECTION 30 o AN EAVIROAMENTAL CONTRYY
N N/VALFUNCTIONY  Pra3E O BAINY 1 CyEB/NGTES/CUMMENTS
REV | ITEM JEONDITION/ mALFURCEION: Poldt .. anid SO 304 St s N
. . [ ]
[ [ '
13239 FIRE OR $mOKE In AL, TROVULESHOOT/CUMBAT FIRE P REF AON PuOC 94342
CABIA OR B V1Y : : :
3 IASSESS DAMASE AND '
' CTRANSFER 1O CSn IF *
: :Ammu :
23730 CONTAmIAATION §n ALy Cagy May ELECT 10 *OIF VAABLE  TO  CLEAR  CONTAMINATIUNG
(7131 : :occonntu : RISSION FAY L TEANINATED EaKLY,
[} [} []
[] ] ]
[] [] L}
29+3%] GLriOL COOLANT (EAR :Au. :nu\snl 10 ¢3N : AEF MALF FROC ECSvee
As CAOIN ALy Vhy PURGE SWIT wiTH te 5“(0&
: . ¢ DIRECT o :
00 SVIT AL\ YW PISCONNECT FROM ‘
. : LR TTL YT '
L] L] L]
L} (] L]
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R E NUMBERS J)+32 O . '
THROUGH 23+43 ARE # ’ '
AESERVEDS . U ’
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VISSION RULES
SECTION 20 © bW ENVIRONHENTAL CONTROVL = CONCLYOEO

REY] ITEM
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NASA * Manned Spacecrait Centor

VISSION RULES
SECTION 34 © Lt GUIDANCE AND CONTROY

REY

ITEM

e}

=2

svovevconey

" oUnLRAL 0

eovvoreseve

BLSERVED

DErINITIONS )

3<AXl$ AVTO ATTITUOE CONTROL AND NOLD CAPABIAITY
J=A3]S AUTO ATTITVOE CONTROL AND HOLO CAPABILITY 1§ PEFINED AB TwE LA'S
ABTLITY TO AUTOMATICALLY HOLO AND CONTROL ATTITUOEs IN CROER 1O MAYE [INIS
CAPABILITY THE LM REQUIRES CITWER AN OPERATIONAL PGAS OR AN OPERATIONAL AGS»

3-AXlg CONTRON
9eAXlS CONTADL I8 DEFINED AS TWE AGILITY TO CHANGE THE Ea18TING VERICLE
ATTITUOES TO MAVE TWIS CAPADIVITY TrE L REGUIRES AN OPERATIONAL MANVAL QR
AVIOMATIC CONTROL SYSTEM,

OPERATIONAL PONS

AN OPERATIONAL PONS IS DEFINED AS NO LGC FAILUREN NO  [SS FAILUREY AND AO
OSKY FAILVRES,

As  ANY FAJLURE OF TwE LGC MARDWARE AND/DR  TME ASSOCIATED INPUT/OUIPVT  IANTEAFACES

WNICH CANNOT € REMEDIED 8Y CREW PROCEOVRES 1S CONSIOERED AN LGC FAILURE.

Be  ANY FAILURE wiItnIN THE ImUs COVs PTAr OR THE PSA WHICH WOND CAUSE A FERMANENT
LOSS OF THE INEATIAL ATTITVOE AND vELOCITY MEASUREMENT: I8 CONSIOERED AN

FAILURE,

€o  ANY FAILYRE OF THE OSKY MAADWARE AND/OR THE ASSOCIATED INPUT/OUTPUT  INTERFACES

WHICH CANNOT BE REMEQIED 8Y CREW PROCEOVAES IS CONSIDERED A OSKY FAILVRES
OPERATIONAL AGS

AN OPERATIONAL AGS IS OUFINED AS NO AEA FAILURES NO ASA FAILUREs NO OEDA
FAILUREs AND NO CES FAILURE PAEVENTING ATTITUOE CONTROL,

Ae ANY FAJLURE OF THE AEA MARDWARE AN/OR' VTHE ASSOCIATED INPUT/OUTPUT [NTERFACES

WHICH CANNOY 8E REMEDIED BY CREW PAOCEOURES IS CONSIDERED AN AEA FAILVRES

B4 ANY FAILURE OF THE ASA MARDWARE AND/OR THE ASSOCIATED INPUIZOVTPUT  INTERFACES
WHICM CAUSE L0SS OF THE VENICLE ATPITUDE AND VELOCITY MEASUREMEATS IS CONSIDERED

AN ASA FAILURE. .

Co AXY FAJLURE OF THME OEDA MARDWARE AND/OR THE ASSOCIATED [INPVI/OUTPUT INTERFACES

WHICH CANNOT BE REMEDIED BY CREW PROCEOURES IS CONSIDERED A OEOA FAILURE.

-1 ANY FAJLURE OF THE CES MARDSARE THAT PREVENTS ATFITUDE CONTROL WHILE N A&S

CONSIDERED A CES FAILURES
3-AZIS TRANSLATION )
3-A21S TRANSLATION IS ODEFINED AS TWE ASILITY TO CHANGE THE VENICLE VELOCEETS

PLUS OR MINUSe ALONG EACK B800Y AXISe TO MAVE THIS CAPASILILY THE LN REQUIRES
ONE TTCA AND AN OPERATIONAL PGNS OR OPERATIONAL CES CIRCUITARY,

wiss1on  [rev Joate SECTION GROVP PAGE

AFCLLG J2IFNL [9418769] LM SUIDANCE GENERAL
AND CONTAOL 4]

e a——— —
e e 7




NASA - Menned Spacecrelt Conter

VISSION RULES
SECTION 34 o Lt BUI0ANCE AND CONTRO,
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IR16 BIAS VPDATES WILL DE ACCOMPLIINED AS FOVLOVEv="
be "'z,!tll'."h WHEN BYRO ORIFT 1§ SREATER THAN OR EOUAL TO ¢/= 4073 O86/MmR (§

2 ON \WI ‘UI““! Wl't(v" THE SYRO ORIFT (3 GREATER TWAN OR EGUAL TO ¢/v
'"’ WR €S MEAV) At &w\ntv PETWEEN TvO ALIGNMENTS VSING THE SAME
OPTfON A"O ALEONMENT TECHNIQUES

30 POCKED ALIGNMENTs NO ATTEMST NILL OC MAOE TO VPDATE IRI6 OIAS OASED ON
OOCKED 1MW ALFONNENT

THE PONE WILY OF CONSIOURED NO=GO WITM A GYRO ORIFT GREATER THAN OR EQVAL TO ¢/v3¢8 OEG/nR
1300 MEAVYe THE MAZIMYM ALLOWABLE YALVE WITHIN THE LGC 13 ¢/=3e?) OEA/HR 526 MERVY,

PIPA BIAS VPOATES WILL OE ACCOMPLISHED AB POLLOWS==*

So NO BIAS VPOATES Wil 0L ACCOMPLISHED PRIOA TO 39 MIN OF EMV OPEAATIONS

20 UHE mrm ms wonu VILL BC ACCOMSLESHED IF TWE ABSOLVIE VALVE 1§
REATER T EQUAL o/- m CH/OEC 2 AND THE DELTA 0173 18 SNEATER THAN
On FoVAL to u- 0009 cnluc

Do SUBSEOVERT TO IWE ENITEAL O1AS UPDATEs VPOATES WILL OE ACCOMPLESMED WHENEVER
THE ADSOLVTE BIAS 1§ GREATER TWAN OR EWVAL TO ¢/= 0ol CM/SEC 2 AND THE OELTA
PIAd 5§ SATATER THAN OR EOUAL TO ¢/=0e} CH/SEC 20

6s  PIPA BIAS VILAL NOT BE VPDATED WHILE THE LN IS ON THE LUNAR SUAFACE.

PNGS NO=3O0 FOR PIPA BIAS=~= TWE PNGS WILL BE CONSIDERED NO=GO IF TWE PIPA B1AS EXCEEOS ¢/e
De08 CH/EEC o SEC (o346 FT/SEC o SEC Jo THE MARIMUM LOAD VALVE WITHIN THE LGS I8 o/~ 1248

CH/8EC o SECo

A NASS UPDATE IE REQUIRED (F TWE OIFFEAENCE SETWEEN THE GROUND CALCWLATION AND LGC vALUE
N"l. OV MORE THAN 200 108

ALL DESCENT ENGINE OTARTE »veT lONlMLI.‘ BE PRECEDED  BY A PROPELLANT SETTLING MANEVVER
VEING TwO SYSTEM 8 JETS OR KN CASE OF A CONTINGENCY TWO SYSTEM A JETSe

VALLAGE POR ALL APS BURNS MAY BE & JET OR 2 JET SYSTEM A OA 0«
ALL ¢/-fV=¥} JETS WILL BE IAMISITED viA V&S DURING DOCKEOQ OPS OURNS,

DURING OOCKEQ MANEUVERSs ALL DPS GIMOAL TAIMMING MIST OC OONE AT OREATER THAN §3 PERCENT
THROTILE Ia THE AUTO THROTTLE MOOEs THE RECOMMENDEC SETTING IS ¢0 PERCENT TMROITLE.

IIROGIVWC RADAR

As

THE AR NVST NOT OC OOEIAI'ID U‘ﬂt 2 1/2 MOURS  AFTER OPERATL Nlll(l AC"VA"OI AND  THE
ANTENRA TEMPERATURE (1PMI 18 GNEATER THAN OR EQUAL TO 10 DEde F AND GYRO PACKAGE ¢
CSTINATED TO BE GREATER THAN OR IOUAL TO 13 DES Fo

THE RR $HOVLO MT OC OPERATED AT Al ANTENNA TEMPERATURE GREATER IMI OA INM T0 148 OCEG ¥
AND/OR A €YRO PACKAGE TENP (ESTIRATEO? OF GREATER TMAN OR EQUAL TO 200 DEG 7.

IF 08 18 CSTIMATED THAT THE RA GYRO PACKAGE WiLL EXCEED 200 OLG F (HPM APPROX: 12§ OL3 F)
:::O:Ngﬁ':ﬂthOR oF Tnt lll‘l“ PHASEs TWE RR SHOUAD OC TVANED OFF UNTIL REQUIRED FOR
R

EF THE CSTIMATEO GYRO PACKAQL TEMP SHOULD EXCEED 200 DEG F ln’K APPROXs ‘139 DEG F) ANYTIME
OURING THE BREARING PNASEs THE AC POWER TO THE AR SHOWLD NOT BC TUANED OFF.

misston  Jaev foare  Isecrion arous pAGE

APOLLO 120 A Jiova8/y Jum GUIDANGE MANAGEMENT
JAND CONTROL 242
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NASA - Menned Spacecraft Center ;
MISSKON RULES

$ECHION 24 o An GUIOANCE AND CONTROL !

REV]ITEM .
Do 1F TXE CHUIMATED $YRO FACKAGE FEMP $HOVLO ExCEED 200 DES P (SN APPROX. 139 DG F) ANYIING !
DURING T DREACING Pras€e TwE AC POGER 1O TWE AR §HOVLD NOT DL TYRNED OFFo
Ee  UF TwE AR NTEANA PEWD (nPM) EXCEEOS THE AOYINAL TEWD PROFILE BY 15 OFG /o TRE AR §20W0
BE TURNED OFF 17 IT 45 ACT AEEDED .
Fo  1F ThE ER OVEA MEATCRS ARE TUANED OFF (EUTH THE PGAS=ew RNDZ ROR AND MEATERS==+RADZ ROA OPR
OPEN) R RANGE OATA MySY AOT BC VSED WNTIL 37 MIN APTER RE<ENERGIZINGY ASSUMING Tnl  OVEN
TE¥2 rag DRCPPED TO ThE COLO RAIL TEmPy
]
!
i
i
i
misston leew loare Hsecvion GROVP , A PAGE
APOLLO B321FNL 19/10769[ LM GUIDANCE MANAGEMENT .
AND CORTROL 24=3 ¢




MSA . Marinc_d Spacecraf) Center

‘ VISSION RULES ,
SECTION 34 = LN GVIOANCE AND CONTRO\

L REY] ITEM

- EL0d ]

4?7

T
4

LANDING RADAR

Co

AGS
he

Co

-}
(]

THE SR SO D NOT NORMALLY BE OPERATED AT AN ANTENNA TEMP LE33 THAN ¢ 90 OGP0 MOWEVER)
e tg“l CANDING MIBRSON wibL 86 ATIEMPTED IF ThE ANTENNA TENP 13 ADOVE TWE CRITICAL V1m)Y
OF «19 0CJ F (HARDWARE OAMAGE e

LA ACTIVATION WiLL 0E OELAYED W 'Dl ¢ & NN IF TAE LR TEMP §S GREATER FwWAN 130 OCG 7o AT

NOMINAL TG w303 MIN (LR ACTIVATION
(4] lbk (14 DELM‘EP ONE REY [F TnE LR TEMP |3 GREATER THAN 34T OC6.Fy AT NOMINAL T(6 <)¢3
MEN (LR ACTIVATION

;:: :6‘ 13 0CCLARED NOI‘W VITH A TEMPERATURE OF (LSS THAN ¢ 40 OES 7 OR GRECATER THAN ¢ 100
.

THE AGS I8 OCCLARED NO~GO DURING A GYRO AND ACCELEROMETER CALIWAATION IF THE GYRO ORIFY
CHANGE 15 SACATER THAN 2,00 OEG/HR AND [F THE ACCELEROMETER BIAS CHANGE IS5 GAEATER THAA
06039 FT/PECT FRON THE YALUE AT PHE STARY OF THE CALIBRATIONG

THE AGY ¥UST BE UPDATED WITHIN T MINUTES OF A BURNS

THE AGS CAN BE USEC 7O PERFORM DOCKED ATTITUDE MOLO CONTROLS

THE AGS IN PULSE MODE VSING ONLY TTCA CONTROL CAN BE USED TO PERFORM A POCKED OPS SUAN,

RULE NUMBERS TA=) THAOUGH
34+19 ARE RESERVED.

mIssion  [REY |PATE SECTION . |eRoVP PAGE

APGLLO 121 B J10/3179[ UM SVIDAME MANAGEMENT
AND CONTROL 24=a




NASA + Manned Spacecraft Center

BECTION 34 o LM GUIDANCE AND CONTROY

MISSKON RULES

REV] ITEM SONPITION/MALEUNCTION PrABE RAING § CUES/NOTES/COMNENTS
(] ] q
g L] [ L]
erevvesrovee
LI 12 {41414
(] L}
=30 tgn OF OPERATIONAL '9“95?:9 :lo ACTURN 1O C3n ASAP : ¢ REF MALF PAOC PENIve~
L1} 3
'3+ NO=00 FOR DO P2 188 van
- 'cucm' le $T00 BURN 1P DURAING T 2 L6C WARN
toaIt " lum ro un ASAP +
' t34 NG=GO FOR #DI 13 Tewp CAUTION
*POukREY '10 PRIOR 19 4000 FI4 4 GIMBAL LOCK
'oncen ¢ . '
s ! A NO=GO POR LANDING ¢
' 1 (0] ABOR? '
(] L] . [}
I ' 120 AFTER 4000 P10 '
' ¢ (A) LAND MANVALLY :
[ ] L]
' b (B) NQ=60 FOR '
* ’ CXTENDED LUNAR '
' ' STay 4
[ ] (] 1 ]
*LUNAR JASCENT AT NEXT BESY '
18TAY '0PPONTUNITY '
(enoz *1e $¢ITCH 10 AGS '
' 12e CONTINUE MISSION '
q . ]
24~21] L0$8 OF oAl (13N ¢ CONTINUE MISSION *
FUNCTIONS (ATTs ’ 1 CREW QPTION :
RATES: ERRORS! ’ L] .
] L] [ ]
L] [ ] "
24=29 ] L0858 Or aO? tO0CKED/ PRIGR TO FINE ALIGNMENT ¢
- *UNDOCKED ¢ '
[ 10 RETURN 1Q CSH ASAP :
. [}
! '3 No=60 POR (1] '
r IAFTER FINE ACIGNMENT ’
' TCONTINVE MISSION '
missson nav Joare . fsecrion Jenour PAGE
aronLo 121 8 fies91/9)um oyioance SPECIPIC »
AND CONTROL PaNI/CES/AGS  Jae~8
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NASA - Manned Spacecralt Center

VISSON RULES

SECTEON 26 » Lx GVIDANCE AND CONTAGH

(‘ ! REY

1M

)

L La2 {}

=38

Ry LOSS OF B0TK 100CKED/

*8.3014% RETURN TS CSM ASAP

FONDITEON/PALPUNCTION  pwASE 0 RAING ? CUCB/NOTES/COMMENT S
’ [} )
[} L] L]
[} L] L]
L0SS OF RENOEEVOUS 'DOCKED/ 3¢ RETURN TO CSN ASAP ¥ o REF MALF PROS PONSwee
RADAR AND/OR IYNDRCK D ¢ '
TRANSPONDER ' ] . P h TaackER
. T3¢ NG-GO F0R 0OF '
’ . 1§ ANDY RADAR CAVTON
ALY TCONYINVE MISSION '
0THERS : : 4 ND TAACK
L]
. - : AEF MALF PROC MTR§==
) (]
(] 4 : 1C AR TEMP ABNORMAL
] [} .
(] ] L)
L] [} [}
L08S OF LANDING 00CKE0/7 Yhe NETYRA TO CSN ASAP *
AADAR 'UNDOCKED ¢ H
: :h NO=00 FOR OQF :
SOCECENT 01, RETURR TO CSn AJAP '
100017 ] ’
(] 24 NO=0O FOR POI ' )
4 ’ ¥ 10 GVIO0 TO DECIOE WNEN ADEWVATE
IPOVWERED %10 PRIOR TO ADEQVATE - " UPDATING OF LK 'STATEL VECTORS nA$
DESCENT 0 ALTETVOL VPDATING OF b BEEN ACCOMPLESNED.
' o LN STATE VECTORS=>= N
' ] ‘' REF MALF PROC PONS===
' 0 {A) NO=GO FOR LANDING
. . LI 3 18 Iy N {
. o (0] ABORY ’
. ' 1 VEL S
* Y24 AFTER ADEQUATE ’
* O ALTITVOE UPDAYING OF ' REF MMLF PROC WTAS==>
. v umM STATE VECTORSw=~ M
) ' ! Y 2 AR TEMP ASAORMAL
' ' CONTINVE mISSION :
L] ]
L] ] L ]
1 ] L]
L] ’ L]
VHF RANGING/OPTICAL ? v " CSM OPTUCAL  TRACKING  CAPABILIFY
TRACKING . ‘ ¢ REQUIRES THE LM TRACKING LIGHT AND
] » * THE ABILITY TO VISUALY TRACK.
As LOSS OF EITHER  'ALL 1A, CONTINVE MISSION :
(] ]
L ]
L4
.
L]
a
.
1
L]

SUNDOCKED ¢
[l J €81 NO GO FOR DO
L] L]
SALL ® 24 CONTINVE mISSION
10tHERS ¢
RAE 24+20 IS . .
RESERVED: ’ 4
MISSTON | REV JDATE SECTLON GROWP PAGE
APOLLG LZ]FNL | #/10709] LM GUIDANCE SPECIFIC =
AND CORTROL POGNS/CES/AGS | 24~8
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30 LN GUIDANCE AND CONTBGY

REY

ITEM

CONDITION/MALFUNSTION®

PrARE 0

aVLING

0 CUEI/NOTES/COMMENTS

t 132 2

1+AXIS ATTITVOC
CONTROL AND

ke LOBS OF ASH
CAPARILITY

Br LOSS OF PGNE
CARABILITY

L0838 OF AVTOMATIC

HOLO CAPAQILSTVose

[} L]
(] L}
[ (]
(] ]
[] .
[] ]
L} []
(] []
S00CKED”  PAsde RETURN TO G~
:uumuo ! NO 80 FOR ©Q)
IOCSCENT ¢ 20 BETURA TO C$N ASAP =
:o“l! : NO 6O FOR PD)
tPOWERED 0 3,(A) PRIOR TO mI=GATE=
:ouctnv : ASORT
[ . (82 AFTER mi=0ATE~
: : CONTINVE MISSION
LUNAR 0 49 CONTINVE MISSI0N
:srnv :
‘00CKEDs B .um RCTVUAN TO CSN
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REY
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2
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BAE 1412 1§ RISERVED,

TAE MINIMUN IWPUASE OF THE ‘APS ENGINE 15 1257 PLUS CR MINUS 104 LBS = SECH w*iiCn CIRRESPONDS 1O
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REY
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TARGET POINT wiLt
BE CLEAR OF LARGE
LANO MASSES,
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21 |rev]nem
VsEnEraL !
30} PREVAUNGH

vl

-2

E it ]

-4

30-3

30=¢

30-7

PRIOR TO COMMITING TO LAUNCHO THE FOLLOWING CONDITIONS MuST BE METeoce
Be  SATISPACTORY FLEGHT CREV FHYSINCGICSL STATVS,

[ 1 TrE MINIMUN CADIN OXTHEN CONCENTRATION FOR LAUNCH 1§ #0 PERCEAT,
Co THE MINIMUM SUIT OuYGEN CONCENTRATION FOR LAUNCH [$ 03 PERCENT,

TrE SUIT CORCUIT mUST BE FMAINTALINED AT L EAST 3 KR, WATER FPRipSWRE ABGYE ImE  CABIN  FRESSVRE.
SUI{ t?‘:’ PURGE [5 REVWIRED [F ThE SUITSTC-CASIN DELTA FRESSURE REFAINS AT ZERQ FOR A PENIOD OF
$ MINTES,

THE POTABLE WATER Fit MLST BE WITHIN $¢0 TO &40 AT SERVICING AND FINAL SAMPLING:

THE WAZIMud ALLOWASLE CONCENTRAVION OF PLOZ IS 5MM QF nd,

LAUNCH

THERE ARE NO MEDICAL REASONS FOR ABORTING DURIAG THE LAWACH PHASE OTHER THAN TreSE CONDITIOAS
INTOLERASLE TO THE CREwW,

EARTM ORDIT AND DEEP SPACE OPERATIONSs

EARLY MISSIUN TERMINATION FOR MEOICAL FALL INTO TwO cn:c}onus---

As  ONSET OF CONDJTIONS WNICH ADVERSELY AFFECT CREw SAFETY AﬁAL\'m OR FUNCTION AND PERFORMANCES
8o FAILURE OF SPACECRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY suliucroav ENVIRONMENT.

WATER PALATASILITY

CREw EvALUATION OF THE ORINKING WATER TASTE WitL BE THE BA3IS FOR OETERMINING WATER
PALATABILITYs EVEN FOR KOH CONTAMINATLION.

RAE NUMBERS 30~8 THROUGH
30~14 ARE RESERVEO

MISSTON JAREY JDATE SECTION GROVP PAGE

APOLLO LZ]FAL | 9710/76%] AERCMEDICAL GENERAL
: 30-1




L F R

NASA - Manned Spacecraft Center
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SECEEON 30 o AEROMEDICAL
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CONDITION/MALFUANCTIONY  PraSE ¢ RUAING " CUES/NOTES/COMMENT
. . o []
[] L] [}

L] [] .
IS Losd LA ALl 80 CONTINVE PISSION P Ao ARTIFACTS  ANTICIPATED  OVRING
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¢ . ¢ Tk PROBLEX A%D PAY RECOMMEND (QARLY
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. . : ACTION 3 NUT EFFECTIVES
[} .
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. . * RECUMMENDED
[] L] L)
(] (] L]
. L] L]
L} . []
30-10] ABNORMAL HEART TLAUNCH "2, COATINVE MESSTION oAgC SURGECN  IuL EvALUATE  Tri
RATEs RHYTHM OR EXG ¢ ] ¥ PRUBLEM AND MAY RECUMMEND  EARLY
"Hro 90 NG T3 T " WISSION  TERMINATION #F  CORRECTIVE
J ' VOACTION |8 NOT EFFECTvE.
1T 0Co 20~G0 FCR LO} :
. [}
"o :D. ENTER NEXT JEST PIP :
[}
{37} .‘G. TERMINATE €Eva :
TEC '.'0 ENTER NEXT BEST pTP :
[]
L] . L}
. [] L]
L] L] [ ]
[ L] L] . s
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RATE . . *BY TrE MCC SURGEON AND EARLY M]SSION
1EPQ 8¢ NO=GO FOR Tot ¥ TERMINATION MAY BE NECCW™ENDED IF
] [] V" (ORKRECTIvVE ACTION I$ NOT £FFECTIvES
12144 Ce NO-GO FOR tO) .
[} . L]
"wo 0s ENTER NERV BEST STP ’
[] L] L}
[LE 4 *Ee ENTER NEAT BESY PTP :
(] .
L] ] L
L] L] [}
L] L] L]
L] [] L]
30=20 | ONSET OF SERIOUS ' Ay CONTINUE MISSION 1 MCC SURGEON WILL EVALUATE AND MAY
MEOJCAL PROBLEM ¢ ¢ CREv MAY ELECT TO * RECOMMEND EARLY MISSION TERMINATION
¢ ' ABORY IF INTOLERABLE ' IF  CORRECVIVE  ACTION  §§  NOV
. ¢ * EFFECTIVE.
EPQ 'Be ENTER NERT BEST PTP '
L] L] ]
'TLC *Co ENTER NEXY BEST PTP :
L] .
:u.o :o. ENTER NEXT BEST PTP :
1EVA YEe TEKMINATE EvA '
L] L] L}
STEC 'Fa ENTER NEAT BEST PTP '
MISSION IREV IDATE SECTION GROVP PASE
APOLLO 12 ]FNL 19710769 JAEROMEDICAL SPECSFIC
PHYSIQLOGICAL [34~2
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SECEICN 30 = ALAOMEDICAL

N on ¥ ON? A ’ T 0 CUES/NOTES/COMMENTS
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[} 4 L}
] . . L} ,
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et MM MG ' ' !
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| ]
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