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FREFACE

THIS DOCUMENT CONTAINS REVISION B TO THE FINAL FLIGHT MISSION
RULEY FOR APOLLO 12 AS OF CCTOPER 31, 1969, HREVISION B IS A .
PAGE CHAROE REVISION AND THE FAGES SHOULD BE INSERTED IN ACCOR-
DANCE WITH THE REVISION INSTRUCTION SHEET WHICH FOLLOMS THIS
PAGE, THIS AND ALL SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL
BE FRINTED ON DIFFERENT COLORED PAGES FOR EASY RECOGNITION.

IT I8 REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS,
OR SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR, JOHN
H. TEMFLE, FLIGHT CONTROL OPERATIONS BRANCH, BUILDING b5, ROOM
€37, PRONE 483-1818,

ANY REQUESTS FOR ADDITIONAL COPIES OR CHAMGES TO THE DISTRIBUTION
LIST IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO
MR. CHRISTOPHER C. XRAFT, JR., DIRFCTOR OF FLIGHT OPERATIONS,
MANNED SFACECRAFT CEWTEN, HOUSTON, TEXAS.

THIS I8 A CONTROL DOCUMENT AND ANY CHANGES ARR SUBJECT TO THE
CHANGE CONTROL PROCEDURES DELINEATED IN APPENDIX C, THIS
DOCUMENT 13 NOT TO BE REPRODUCED WITHOUT THE WRITTEN APEPOVAL
OF THE CNIEF, FLIGHT CONTROL DIVISION, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS.
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APOLIO 12
FINAL FLIGHT MISSION RULES
REV, A

PREFACE

THIS DOOUMENT OONTAINS REVISION A TO THE FINAL FLIGHT MISSION
RILES FOR APOLLO 12 AS OF OCTOBER 15, 1069, REVISION A 1S A
PAGE CGHANGE REVISION AND THE PAGES SHOULD BE INSERTED IN ACCOR-
DANCE WITH THE REVISION INSTRUCTION SHEET WHICH FOLLOWS THIS
PAGH, "THIS AND ALL SUBSBQUENT REVISIONS TO THIS DOCUMENT WILL
BE PRINTED ON DIFFERENT OOLORED PAGES FOR EASY RECOGNITION,

IT 18 THAT ANY ORGANIZATION HAVING COMMENTS, QUISTIONS,
OR SUGESTIONS CONCERNING THESE MISSION RULES CUNTACT MR JOHN
H, TEMPLE, FLIGHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM
627, PHONE 483-3638,

ANY FIR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION
L1T T4 APRENDIX B OF T3 DOCUMENT MUST BE MADE IN WRITING TO
MR, CHRISTOPER C, KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS,
MNED SPAECRAFT CENTER, HOUSTON, TEXAS.

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE
CUANGE OONTROL PROCEDURES DELINEATED IN APPENDIX €, TMIS
DOCUMENT 1S NOT TO BE REPRODUCED WITHOUT THE WRITTEN APPROVAL
OF THE G-IIBF‘ FLIGHT CONTROL DIVISION, MANNED SPACECRAFT CENTER,
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NASA - Manned Spacecralt Center
MISSION RULES

REV] ITEM

LOR RS LIS TS LI R L T Y Ty

POISTROVET LN & PURPOSE ¢
FrrsmsusvresmerrrIrT Yty .

YISSI0N RAES ALE PRUCEOVRAL BTATEVERTS wnilm PAUVIGE FLIGRT CATRI, PERSJ WL Tl WUIDELINEY
TO EXPEQITE TrE DECIRIONS=ACING PROCEESs THE RULES ARE BASED Oy A ANALYSD) OF MISSION ENIPVENT
COMFLGURATIONG SYRTRNS CPERATIONS AND  CONBTRAINTSs FLllnT CREe PROCEOVRES) AN w1481
COJECTIVESs TrE QUCECTON OF FLIGNT CPENATICNSs PAWNED $PACECUAFT CENTEL) FOVITON S TERASY mAg The
CvEAALL SESPCASIRILITY FOX TRE PREFARATICA s CONTENTSE AND €OVTAVL GF TRE FLIGnT »I581uw RAESe

¥ISS10N AJLES (AN BE CATEQOAILED A3 GEAENML AND SPECIFIC GEMERLL PISEION R,LES COWTAIN  TrE
PASTC PolLQRCPRIES WIED [N TWE DEVELOPVEAT OF Trg FLIGRT MISSIGA RULES. SPECLAIC pISSI0N MULES
FAJvIDE TeE BASIC CRITERIA FROM sHICm WEAL=TINE DECISIONS KRE FADE AND wltl BE FORGATIED A
FlulCu§eoww

Boo TrE CONIITION/MALFACTION CELyMn DEFINES THE FALLURE,
LB T=L PrAsE COLUMM [DENTIFIES THE TIME INTESVAL D% wAIGm THE CONQUTIONZMALFUNT VY OCCURS,

< TrE AGLIAG  COLUNN DEFJNES  FLIGHT  CONTROMLER  ACTIVN  AND/OR PRUCEDURES  TraT  mysT 8K
ACCOVPLISMED A5 & BUSULT CF YRE CONBITICN,

-1} THE CUbSANCTES/COMVENTS COLYYN PRUVIDES THE FLIGRT CONTRULLER allH AODITIONAL  IWFu-MATIQ
CONCERNIAG THE CONDITION/MALFUNCTION AND/OR RULTAG.

MISSTON  JREv JDATE SECYION GAOUP PAGE

APGLLG T2IFAL | 9710769 INTRODUCTION ANDS
PURFOSE t=1




NASA - Manned Spacecraft Conter
MISSION RULES

REY

1TEM

Tetutvvepmnunw

! Omsr GOMERAL

NMISSION A LES MRE (rftétlvl DYRING ThE LAUNCH COUNTDOUNS FLEGHTs RECOVERTY AND DyRING  PuELAyNOa
TESTS wrEN APPLECAGLE Y FOR A LUNAR LANDING MISSIONS RALES wiLl DE APPLICABLE UNTIL  RELEASE OF
TrE FLIGNT CREws FLIGAT MARDWANES AND LUNAN an-7LESe WnICHEVER CCCURS LATER,

THE DIRECTOR OF FLIGHT ﬁP!lATIONI AND THME DIRECTOR ©F tAunCm OPERATIONG OR TrEIR  DESIONATEY
REPRESENTATIVE wILA INSURE COCROINATION OF THEIR MESPLCTIVE MISSION RULE CWANGES #ifn  TrE
MISSION DIRECTON AND QTHER APPROPRIATE ORGANIZATIONS,

FOLLOWING TrE CODT CA FRYs wHICHEVER OCCURS FIRSTy MISSION DIRECTOR APPROVAL  AND COACLARENCE
WILL BE REQUIRED ON ALL MULES CHANGES AFFECTING SAFETYq ACCOMPLISHYENT OF TEST QR ECTIVESe
DEVIATIONS FROM 7wf NMOMINAL MISSION AND PRELAGACH CONSTRAINTSe COMCURRENCE WATY BE  COTALAESD
YERBALLY IF TIME CONSIDERATIONS 30 DICTATES

DUAING ToE CONDWCY OF THE MISSI0NY THE MISSION DIRECTOR wilL BE ADVISED OF ALL RECOMVENDATLIONS
THAT INVOLVE CWANGES TO=e=NI§SIO0M OBJECTIVESs MESSION AuliSe FLIGHT PLAN CONTENT, Qx4
LAUNCH/FLEGAT SAFETY.

WITHEN TmE{R BESPECTIVE AREAS OF RESPONSIBILITYs THE CUOMMARD PILGT) TrE LAUNCH QIRECTOLr FLIGHT
OIRECTONs DOD MANAGER FLR MSF SUPPORT OFERATICNSs AND THE MISSION DIRECTOR MAY TARE CR RECOVWEND
ANY ACTION REQUINEC FOR OPTIMUM CONDUCY OF THE MISSICN.

THE COMYAND PILOTe SPACECRAFT TEST CONDUCTORN LAUNCH VEMICLE TEST CONDUCTORY SPMCE wEHICWE TEST
SUPERVISOR S LAUNCH OPEMATIONS PANAGERS LAUNCH DIRECTORe FLIGHT DIRECTORD JOD ®ANAGER FJR  MANAED
SPACE FLIGHT SUPPONT OPERATIONSs OR THE MISSION DIRECTOR  MAY REQUEST A HOLD FOR  CunDITICAS
WITHIN THE[R RESPECTIVE AREAS OF RESPONSISILETY.

DURING TAE COUATDONs THE LAUNCH FEWICLE AND SPACECRAFY PRUGAAN MANAGERS AND WESFECTIVE CENTER
CPERATIONS MANAGERS SHALL PROVIDE TECenICAL AOVICE AND SuPPORT LIRECTLY T THE LAUNCH JPeRATLONS
MANAGER AND LAUNCH DIRECTORs THE LATTER TwQ wiut KEEP THE MISSIUN CINECTGH FullY INFusMED oF
PROGLEMS AND PROPOSEC SOLUTIONSs DYRING THME FLIGHT PRASE ©F GPERATIGASs SISILAR  SuPPOAT  AS
REQUIRED wIlLL BE PROVIDER 7O THE FLIGMT DIRECTUR AND TrE WSC DINECTON OF FLig=t CPERATIONS s  ThE
MISSION DIRECTOR with BE KREPT FLLLY INFORMED BY {MESE INSIVIDUALS OF FRUBLEMS ANG  PRONCSED
SOLUTIONS DURING THE APPLICABLE PrASES OF THE MISSION

WHEN FIME FERMiTSs THE FAILYRE OF A WANDATORY O HIGHLY UESIAMBLE ETEM wikh BE HEPCXTES Qe TmE
*I$S10N DIRECTOR BY THE LAUNCA DIRECTOR OR TWE FLiG-T DIRECTOR. IME INLITIAL REP3AT Witk  InCLuoe
THE POSITICA O FACILETY TWAT DETECTED THE MALFUATIONY SUBSEWUENTLYs THE AL5SLoY QIRECTUR  wlLL
13 INFOENED O; FETIMATED YIME TO RESAIR AND RECOMMENDED PRCCEEDs WOLDs RECTCLES SR SCRy3  ACTLOMW
A% 1T DEVELOPS,.

MISSICN REY J DATE SECTION GROYE PALE
APGLLY BZIFAL | 9710785 GENERAL OMSF GENERAL
GUIDELINES RAES i=2
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NASA « Manned Spacecrafl Center

WISSION RULES
SECTION | = GENERAL GVIDELINES

REY

ITEM

(341

=11

I*12

=13

=14

(12 ]

=18

k=37

IF & MANDATORY QTEM FAILE OURING TrE COUNTOQUNS T WELL BE CORRECTED PRICR IO LAUNCHE HOLDIAG OR
RECYCLENG Tl COUNTROWN A5 NECESSANY, [F A MAGATORY JTEM CANNQT BE COPRECIED 1O PERMIT LIFIQFF
WiTWin THE LAUNCH BINL2w: t-E MIGSION DIRECTOA MAY PROCEED WiTa Twl 4 AunCH  AFTER  APPROFRIATL
COORDINATION WITH TnE S2FACPRIATE GPEMATIONS AND PROCAAM  MANAGER§, GENERALLY THE 4C5§ oF &
PANDATOAY JTEM WILL RESWAT {N & SCRUNS

A trl DESIGNATED REPRESENTATIVE OF TrE PROGRAM DIRECTORs ONLY TAE MISSION DIRECTOR MAT  §CRyR
THE MISSIONe FURTHERD THE MISSION DIACCTIOR NETAINS TWE PRIMARY AYTMQALITY 1O DOWNGRADE A
MANDATORY JTEM, Twik AUTPHORTY SHALL PL EXEACISED A5 CIMCUMSTANCES DICTATE AND AFTER APPAOPRIANE
RECOMMENDATIONS FROM THE PROORAM FANAGERS) LAUNCH DIRECTORS AND FLIGNT DIRECTOR,

CONSIDERATION wilL 8€ S1vEN TO TWE RCPAIR OF ANY WIGHLY CESIRABLE PUTEMs BUT [N NO CASE wili  Tni
LAUNCH BE SCRUDBED FOR ANY STAGLE MIGHLY DESIMABLE ITEMe IF TwQ QR MORE WIGMLY [DESIRABLE ITEM§
FAIL ANDZQR QTHER AGRAVATING CIRCUMSTANCES OCCURY THE MISSTON GIAECTON MAY SCRUB THE WISSION
AFTER COONDINATION WITH THE APPROPRIATE OPERATIGNS AND PROGRAM MANAGERS,

THE COUNTROWN WELL NOT BE HELD NOR TME LAYNGH SCAUBBED FOR FAILURE OF DESIRADLE STEMS.

WHENEVER POSSIBLES THE LAUNCA SITE AND MGC WILL VERIFY TELEMETRY AEADOUY DISCAEPANCIES OCCURRING
PRIOR TO LLFFOFF, IF TRE MCC LOSES A PARAMETER BuT THE LAUNCH SETE FAS A wALID REAOOUTs THE MCC
WILL CONTINUE O THE LAUNCH SITE READOUTs Tmis LS TAUE EXCEPT FOR  TMOSE MANDATORY PAKAMETEAS
ILISTED IN THE FLIGHT ®ISSI0N RULES) VPON WHICK MISSTON RVLES ACTION IS TAKENe IN THIS CASEs A
HOLD MaAY 8E CALLED TO EVALVATE THE PROBLEM.

THE COUNTOOWN WILL CONTINUE WHERE POSSIBLE CONCURRENTLY WiTH CORRECTION OF AN EXISTING PROBLEMs

WHERE POSSIALEs ALL MANVAL ABORT REQUESTS FROM THE GROWND DURING FLIGHT with BE BASED O Twd
INDEPENDENT INDICATIONS OF THE FAILUREs CREW ABORT ACTION WILL NOAMALLY BE SASED UPON TWO CUESH

PRIOR TO LEFTQOFFy THE DIRECTOR OF LAUNCWM OPERATIONS WILL BE RESPONSIBLE FOR ALL ACTIONS. [N THE
EVENT OF LAUNCH SITE EMERGENCIESs EXCEPT FOR  RECOVENY OQPERATIONS OF SPACECRAFT AND CREW
RESLTING FROM A PAD ABORT.

TRE LAUNCH GPERATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME TME LAUNCH ESCAPE SYSTEM
15 ARMED UNTIL TWE SPACE wEHICLE REACHES SUFFICUENT ALTITUOE TO CLEAA THE TOP OF THE UMBILICAL
TOWERs THE CAITERIA FOR SENDING AN ABOAT REQUESY WilL BE ESTABLISHED IN THE LAUNCH AUVLES.

mIsSIOn  IREV TDATE SECFION GROUP PAGE
APQLLO 12]PNL | $710/69f GENEAAL OMEF GENERAL
GUIRELINES RULES t=3
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MISSION RULES
BECTION | o GENERAL GuIDELIAEY

REY

ITEM

(341

I=1y

154 4]

-2

1-23

=24

1£73 )

I=2¢

=29

PAYE  CONCYRRENT

EROM L IFTOFS TO TOWER CLEANY TWE LAUNCH DIRECTOR AND FLIGnT DJAECTOR rlbh e i

RESPONSIOILITY FUR BEADING AN ABORT BEQUEST, ImE CRITERIA Fol SENQING AN ABGAT  REVWEST
Tul$ PEAIOC wIlL BE ESTABLISHED v THE LAUNCH AND FLiGHT RULES RESPECTIVELY,

THE LAUNCH OPENATIONS MANAGER wlLt INFORM MCC whEN TrE GRACE WVERICLE CLEARS g MIILICAL TQuEn
WY SAVING FICLEAR TOWER'Y OvEA ONE OF TWE LOOP3 FAGM K§C TO MCCs

I8 THE EYENT QF NON-CATASTROPMIC SPACE YERICLE COLLTSION WITH FrE WMBILICAL FOWER OR  OTmix
CONTINGENCLES wnICH DO NOT REQUIRE ITWMEOTATE ACTEONM THE LALNCH QPERATIONS PMANAGER with CONTIMUE
10 EVALVATE Trk EXTENT OF Ini DAMAGE AND PROVIOE [WFORMATION 1O Tuf FLIGHT DIRECTOR FOR ANt
ACTION NECESSARY AFTEA UMBILICAL TOWER CLEARANSE,

COMPLETE GAOUND CONTROL OF THE SPACE VERICLE PASSES TO THE FLIGMT OQIRECTOR WHEN THE SPACE
YEHICLE REACHES SUFFICIENT ALYITURE 1O CLEAR TWE TOP OF THE MBILICAL owg,

-

HAVE

EN THE mCCo THE FLIGnT DIRECTORY FLIGHT QYNAMICS OFFICER MND BOOSTER SYSTEMS ENGINEER wiLL
vl

THE CAPABILITY TO SEND AN ABCRY REGVEST SIGNAL. TME CRITERIA FOR SENDING AN ABORT REWVEST
BE ESTABLISAEC IN TWE FLIGNT RULES,

THE COMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS WE PEEMS ESSENT[AL FOR CREW SAFETY.
FLIGHT CREW SAFETT SHALL TAKE PRECEDENCE OVER THE ACCOMPLISHMENT OF MISSTON QBJECTIVESs

IN THE EVENT OF COMMUNICATIONS LOSS BETWEEN TnE MANNED SPACE FLIGHT NETWORR AND THE SPACECRAFT)
;%ESOMAND PILOT WILAL ASSUME RESPONSIBILITY FOR MISSION CONDUCT AS DESTRIBED wiPnIn THE FLIGWE
[

THE FLEGHY DIRECTORs THROVGM THE RECOVEAY CWRDINAIbh WILL PROVIDE THE DOU HMANAGER FQR MANNED
SPACE FLIGHT SUPPORT OPEAATIONS THE PREDICTED LOCATION AND FIME OF SPLASHOQWN.

THE 00D MANAGER FOR MANAED SPACEFLIGHMY SUPPORT CPERATIONS (S5 RESPONSIBLE FOR RECOVERY AND
COMMAND AND CONTROL OF DOC RECOVERY FONCES. RECOMMENDATIONSS GUIDELINES AND REQUIREMENTS» AS SET
FORTH BY NASAs WILL BE CONSIDENED TO EFFECT BAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW AND
SPACECRAFT,

L " .o R
THE APOLLO MIESION DIRECTOR I3 RESPONSIBLE FOR fnE BIOCONTAIAMENT OF ALL LUNAR ExPOSED
MATERIALS s LUNAR SAMPLESs AMD LUNAR GRENS FROM TrE COMPLETIGN OF PRELAUNCH  MICROBIAL SAMPLING
UNTIL RELEASE OF ASTRONAUTS: SAMPLES: AND MISSLON=RELATED EQUIPMENT,

RULE NUMBENS 1~29 THROUGH
I=3% ARE RESERVED:

MISSION |mEv Joave SECTION GROUP PAGE
APOLLO J2[FNL | 9/10/65] GEMERAL - OMSF GENERAL
GUIDELINES RULES =4
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342

=40

4]

feby

=43

[=4d

I-4§

I=ad

werrvrerreyrrrTy

VREFINITIONS ¢

rEsesemrrwEEsEy

REQLINErerd SEDLIAR VALUE J§ A& MAZEMUX AND/OR MINIMYM L IHIT GF & CRITICAL PANANETER NECESSARY 1O
EOENTLFY wEmICLEr STETEND AND COMPONENT. PERFOAMANCE AND- OFERATFON KEDLINE - VALVES el B
ESTABLIS-EDR SuCn TrAT FURTHER DEGRADATIONS OF TAE §YSTEM O COMPUNENT COVLD LEAD TO A FalLuRg Ty
ACCOMPLISN Tl PRIFARY FISS1CN,

MEDLINE FUNCTION-rol REDLINE FUNCTION 55 A PARAMETER TRAT mAg BEEN  [DENTIFIED TG MON]TOR  Frg
FUNCTIONING GF & UNIT FO INSURE THE OPERATIONAL PERFORMANGE OF TrAl ynil IS ACCERTABLE TQ MEEY
THE PRIVARY MIS3ILNe REDLINE FUNCTIONS ARE MANGATOAYS

PRIMARY COJECH[WEw=vs STATEVENT OF Tnk PRIMARY PURPOSE GF Twf FLIGHTe  WwREN "WSED [N CENTER
CONTROL DOCUMENTATION TWE  PRIMARY (9JECTIVE MAY BE AMPLIFIED BuT AQT MOOLFIEDs DETAILED
ORJECTIVES wILL BE GENXRATED AND AMPLIFIED 1O FULFILL EACH MESSION OSJECTIVES

PRINCIPAL DETATLED OBJECTIVE===A SCIENTIFICe ENGIAEERING ©R CPERATIONAL  CBJECTIVE we[CH
AMPLIFIES & PRIMANY CBUECVIVE OR DETAILS A MAJOR GEVELOPMENTAL PURPOSE QR FEATURE OF THE FilGnT
PERICD,

RESERVED

SECONCARY DETATLED CBJECTIVE~—~A SCIENTLFICs ENGINEERING OR QPERATIONAL QEJECTIVE whl€m wOWD
PROVIRE STGNIFICANT CATA OR EXPERIENCE-=BUT wMICH 1§ NOT MNECESSARY TO TnE  ACCOMPLISMMEAT &F A
PRIMARY CBJECTIVE.

MANDATORY (Miw=wA MANCATORY [TEM 1§ & SPALE YEHILLE OR OPEAATIONAL SUPPORT ELEMENT THAT 1§
ESSENTIAL FOR ACCOMPLISHMENT OF THE PRIMARY NISSION: wHICM LNCLUDES PREVAUNCHs FLIGHT, ANG
RECOVERY OPERATIONS THAT [NSURE CAEW SAFEYY AND EFFECTIVE OPERATICNAL CONTROL AS WwEWh AS THE
ATTAINVENY OF THE PRIMARY OBJECTIVES.

HIGHLY DESTRABLE (HQ)-~=A HIGHLY DESIAABLE ITEM J§ A SPACE VYEWICLE R CPERATIONAL SUPPOAT
ELEMENT THAT SUPPQRTS AND ENHANCES THE ACCOMPLISKMENT OF THE PRIMART MISSION AND ES EsSSENTiAL
FOR THE ACCOMPLISHMMENT OF TME PRINCIPAL DETAILED CBJECTIVES:

DESIRABLE {Dl1===A DESIRABLE ITEM I5 A SPACE VEMICLE ELEMENT OR 6PERATIGNAL SUPPORT €LEMENT THAT
1S NOT ESSENTIAL FOR THE ACCOMPLISHMENT OF THE PRIMART MISSIONe

PROCEED---CONTINUE.IN ACCORDANCE wiTH PRESCRIBED COUNTDOWN PROCECURES«

HOLD===INTERRURTION OF THE COUNTDOWN FOR UAFAVORABLE WEATHERs REPAIR OF HARDWAREs OR CORRECTION
QOF CONDITIONS YNIATISFACTORT FOR LAUNCH OR FLIGHT.

MISSION JREY JDATE SECTION GROWP FAGE
APOLLO T2]FNL | 9/10769) GENERAL OM5F GENERAL
QUIDELINES RAES =5
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REY

HTEM

f=47

[he] )

I=4¥

-5

=%

I-52

-5

1=5%

I=5¢

=57

CHMNTDGuNev=THE PERECO OF NIME RYARTING WITW LAYNCH WEWICLE POUER WP FORL Imf LAUNCH (0w
SIMAATED CAUNCH) wHICH INCLUVDES SERYICE STRUCTURE BumMOvaLs LAUNCH  yERICLE CATOGENIC  TANK[AGY
SPACECRAFY CLOSECUT AND TERMINAL COUNT,

HOLD=POINT===d PREGLTERMINED POINT WHERE THE COUNTEOWN MAY BE CONVENIENTLY [NTERRUPTED,

MECYCLE=2THE COUNTOUWN [§ STOPPED AND RETVANED TO A DESIGNATEG POINT OR A5 SPECIFIED [N Tni
LAUNCH WMISSION AULE

SCRUBm==TME LAUNCH 15 POSTRPONEDS

CYTOFFw==TrE AUTOMATIC QR MANVAL COMMAND TO STOP THE LAUNCH SEQUENCE ‘FT[I INIVIATION OF ThE

PEAYTOMATIC LAUNGH SEQUENCE START, 1!

VTFIQFFronrTE SVENYT DETERMINED BY THE INSTRUMENTATION UNIT UMBILICAL DISCONNECT
TrE POINT IN TIME WHEN PLUS TIME COMMENCES,

$IGNAL  AND 15

ABORTwweM[SSION TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF
LAUNCH VEWICLE PRIOR TO ORBITAL [NSERTION.

THE SPACECRAFY FaQOM TrE

:::E:TTéUSIDN TERMINATJQNw== UNSCHECWVAED ENTENTIONAL MISS10ON TERMINATION AT OR AFIER OQRBITAL
N s

MEASUREMENT===A MEASUREMENT I5 A SPECIFIC DATA CHANNEL OF INSTRWMENTATION MONITOAING A SINGLE
FUNCTION.

INSTRUMENTATEON=++INSTRUMENTATION IS THE EQUIPMENT THAT ACQUIRESs TRANSMITS AND MONITORS DATA
FOR PERFORMANCE EVALUATION OF SPACE YEWICLE AND OPERATIONAL SUPFORT LTEMS.

MISSION PERICD TERMIMATION CLUNAR LANDING MISSION]=== PISSION FERTOD TERMINATION OCCURS WPON tRE
RELEASE OF THE FLIGHT CREWs FLEGHT HARDWAREs ©OR RELEASE OF TmT LUNAR SAMPLES TO ABFROVED
PRINCIFLE INVESTIGATORS ) WHICHMEVER OCCWRS LATER.

¥1SSION | RE¥ | DATE ISEC'!ON GROYP PAGE
APOLLO R3] FNL | #/10769] GENERAL OMSF GENERAL
GUIDELINES RALES (3]
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WISSION RULES
BECTION | GENERAL RAES AND S0P13

Ifﬂ' ITEM
- WPSTPSRTITER
Y SENERS, 0
(AR,

1= THE FLEGHT MISSION AULES QUTLINE  PREPLANNED . DECESIONS DESIGAED 10 MININIZE TRE - AMAAT - OF
REAL*TYINE RATIONALDIATION REQUIRED wAEN  NGN=AOMIAAL BITVATIONS QCCLR DYRING TrE  TERMINAL
COUNTEOuUNy THE FLIGHT PrASES AND RECOVERT OPELAAYTIONS,

i WHENEYER PUSSINLES THE CREW AND CROUMD  will VERIFY ALL  MALFUACT{GNSs  wrENEVEL FrERE i A
COMFLICT BETWEEN SPACECRAFT AND GROUND FELEMETAT REACOUTSs TnE SPACECAAFY  READOUTS ARE PRME
TASSUMING FHE SPACECRAFT WAY ADEQUATE [NSTRUMENTATION AND TWAT APPLICABLE  $PACECRAFE COLERLT
READOUTSE ARE QPERATIONALY,

i=} SPACECRAFT LAUNCH wilL NOT BE ATTEMPTED IF ENQwh $PACECRAFT SYSTEMS MALFUNCTIONS WLt LIMIT  ImE
MISSION DVRATION SyCR TrAT  ACCOMPLESRMENT OF  ThHE PRENMCIPAL  DETAJLED CUJECTIVES wlitL B
COMPROMISED,

1+4 WHEN & CONFLICY OF FLIGNT PLAN ACTIVITIES OCCURSy TRE  FLIGHT CIFECTOR  wILL DETEWMINE  THE
PRIORITY OF ACTIVITLES,

1=3 IN SOME INSTANCES THE SPECIFIC MJSSION RVLES MAY DEVIATE FAOM THE GEMERAL GUIDELINES CONTRINED
IN PART J QR FROM THESE GENERAL BULESs TME SPECIFIC MISSION RULE wiil APFLY [N ALL CASESs AND
THE DEVIATIONS FROM THE GENERAL GUICELINES alLL BE NOTED.

1-8 THE FLIGHT RIRECTOR MAT, AFTER ANALYSIS OF THE FLIGHTs CRUGSE TO TAKE ANY NECESSANY ACTION
REQUIRED FOR THE SVCCESSFUL COMPLETION GF THE MISSION.

1= MI1S510N RULE LIMITS THAT MRE CONSIDERED TG BE INTERIM OR UNCORF {AMED MUMBERS will BE UNDERLINED
IN THIS PUBLICATION AND ALL SuBSEQUENT REVISICNS UNTIL THE NUMBERS ARE CONFIRmED BY  Tat
RESPONSIBLE NASA AGENCY.

1-8 THE SYSTEMS LIMITS LISTED In THESE RULES ARE TWE ACTUAL YEMICLE LIMITS AS WELL A% TmEY ARE KNCaN
AND UKDERSTOOD AND ARE NOT BIASED TO COMPENSATE FOR TIME DELAYS OR INSTRUMENTATION ERRGRS wITHIN
THE SPACECRAFT AND MSEN DATA/OISPLAY SYSTEMS

1= UNLESS STATED OTHERWISEs MANDATORY AND MWIGHLY DESIRABLE  IASTAUMENTATION REWJIREMENTS ARE
SATISFIED 8Y EITHER ONBOARD QR FCM CAPABTLETY,

MI3310n [REV JDATE SECTIon GROWP PAGE
APOLAC 12| PNl | 9/10/69] CENERAL GENERAL
RVWES AND SOPIS -1
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MISSION RULES
SECTION 3 GUMERAL BoA s AND JOvi g

REY

ITEM

12414

1=

=12

1=1%

1+1s

1-18

PANGATONY SPACE vERICLE INGTRUMENTATION FOR TrE PYRPOSES OF FLIUNT  MISSION HyLt§ M 31 2 In
CONSONANCE ITH TAl FOLAOUING CRIVERJAvew (ZEFERENCE OMSF GENERAL BLE [woeli,

e REQUIRED 13 INGURE FLIGHY CkEa $AFETT,

| X NEWVIRED 1O IMPLEMENT RULES EESVLTING [N LAVACH ABuRTS,

€r REQUIRED TO IMPLEMENT RULES RESWTING N EARLY MIBSION TERMINATLGN,
& REQUIRED TO MAKE BECISLON 10 CONTINGE TO THE AERY MISSION FRASE.

Tl PANDATORY [RSTRUMENTATION 4LISTINGS (N Tri§ DOCUMENT WlbL Br  CAUSS=REFLREACED e g
APPRGPATATE MISSICK RULE MEETING THE ABDVE CNITERIA,

Twk CRITENICA FOR .CITIGORIHNG SNSTRUMENTATION A5 WIGALY DESIRABLE [A TrE FLiGNT mISSIGN RULES
1§ ANY PASTRUMENTATION REJLIRED FOR NIRWAL STYITEMS MANMGEVENT 0N REWINED FQA FLIGnT  COnTROL
PECISIONS NCY IN TrE FANDATORTY CATEGORY,

RF COMVANDS Wil NCT BE TAANSYIFFED To THE SPACECRAFT QR LAUNGR VEMICLE DURING THE LAUNCH  PRASE
WALESS SPECIFIC misSION RULES ARE IAVOKEDR wAllr REQUIRE CSMMAND ACTIviTY,

THE LAUNCH OFERAT[ONS MANAGER wiLl INFORM THE FLIGHT DIREGTOR wHEN THE SPACE VEmICLE HAS CLEARED
THE UMBELICAL TOWER BY STAYING §ICLEAR TOaEA'Y QVER CRANNEL 111,

THE COMMAND PILOT MAY [NITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FGR CREW SAFETY.

IN THE EVENT OF LOSS OF COMMUNICATIONS BETWEEN THE MSFN AND THE 57Ce  THE COMMAND PILUT WiILb
ASSUME RESPONSTAILITY OF MISSTON OIRECTION WITHIN TnE FRAME WORK OF THE M1551ON RWeESe

BULE NUMBERS L=1§ THROUGH
1»23 ARE RESERVED,

misston feev Joare  [secrion GRoup PAGE )
apoLLo 12fene Josnosasf cenenac GENERAL )
RULES AND LOP1§ 1-2
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MIiSSION KULES
SECTION ) GENERAL BLES AND $C01§

b st

REV] ITEM
erecrssrseacrey

1224 AS5APeevhS SOON AY PRACTICADLE (Foloo A5 SOON AS POSSIBLE AND KEASONABLE )y

125 | PIP===h PREFERRED TARGEY POIAT IS & STRATEGICALLY AQCATED $ET OF COORDIMATES FCR  whICH  Tre
SPACECRAFT SMOULD BE TARGETED 1F |7 BECGMES NECESSARY 1Y LAND ON TmAT REVELVTIONG

1=24 JATPeew AN CPALTERNATE TARGEY POINTI® 1§ A STAATEGICALLY LOCATED SEY OF COORDINATES CrHOSEN 10
PROVIDE A SPACECTAFY TARGET POINT MIDaAY BETSEEN PTP'§,

1=2F | NEXT BESY PlPewad PRCFERRED TARGEY POINT wrlCh CAN B RESCHED BY THE SPACECHAFT »1TMIN  ThE
CONSTRAINTS [MPOSED BY TE SPACECRAFT PROBLEM CALSIAG AN EANLY MISSION TERMINATION AND  ALLOWIAG
TRE BEST POSSIBLE REENTRY AYD LANDING AREA CONDLTIONSs THE MISSTON #ILL NGT PROJEED T@ TmE  NERT
PHASE UNLESS EPECIFICALLY NOTED.

1+20 | REENTER ASAP===REENTER AS SOON AS PRACTICASLE (1.Ean A3 500N AS POSSIELE AND REASONABLE) .

1=29 | TERMINATE ASAP~<cREENTER wiTe TmE mInIMuM [REP TIME TO AN UNSPECIF{ED LANDING AREA,

1230 [ CRITICAL MAMEUVERS-==FQR TnE PURPOSE OF MISSION FULE ACTION CAETICAL MANEUVERS ARE DEFINED AS
THOSE MANEUVERS REWWIRED 10 INSURE CREW SAFETYs TME WIOLATION OF PROPULSION SYSTEM LIMITS WLl
BE ACCEPTED A5 MECELSARY FOR SUCH BURNSe ALy MANEUVERS ARE CONSIGERED CRITICAL EXCEPT LOIls
LOIZ¢ PLANE CHANGEs OOIs AND MCCYS NDT REQUIKED FOR ENTAY CORRIDOR CONTRGA e

1=31 | NON=CRITICAL BURN~==A BURN WHICH NEED NOT BE ACCOMPLISHED TQ MAINTAIN AN  ACCERTABLE LEVEL OF
CREW SAFETYs

1=32 | EARLY STAGING===yUNSCHMEDULED SEPARATION OF THE S=Iv3 STAGE FROM THE S=11 STAGEs

Mission JREv [DATE SECTION GROUP PAGE
APOLLO LZ[FNL |#710/69) GENERAL PEFINITIONS
RULES AND SOR'S 1-3
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SECTION & GEMERAL AULES AND SOP'S

Rty

ITEM

=3

L34

[T )

(£S5 1]

i3}

Cﬂﬂ‘llhﬂlhh‘ ONBLE INSEATION REQE)ewn AN §i§ PRQ*U\HVI HANIW!I Ilt“h Wil PROVIDE Com | nnnoa
SAPE ORBIT {MP GREATER THAN OR EQUAL 10 79 NM) IN IME KvENT OF AN SLv PAILURE ¢ CCUANING
lMMIDIMILf PIIOR 1O INBERTIONs ©R [N TwE EvENT OF OIGMQSD Ly "l?aﬂnnh.ln

l‘hrl DESTRUCT PACRASE SAPINGe==THE EMERGENCY DESTAUCT PACKAGE 08 SAREC BY THE R3O  TRALNITTING
A COMMAND wrlCM PEAMANENTLY AEMOVES POWER PROM Tul Randé JAFETY AGCEIvER$s

:;:ﬂ llﬂhd--l PASHIVATEON SEQUENCE IN wMICW $=IvB LOXK) LNZo AND midn PRESSUNE  BPmERis  AML
X1

g:ﬁnu;«u’mﬂu (PRCuNImeeTul TimE [NTEAYAL FROM Eut COMPLETION OF TNE Fulel  ACADINESS Advidy

Fulint Pnabiosatut Endgdvae FROM LEFTOPE PrAOUGH BPLABMDOWA.  FOA MiBBION AuLt  PulPolLs L
PLldnt PrASE (8 FURTHEA $uBDIvIDES AL SnOwA BELOW==s

Ri LAUNSH PHABE=sa FAOM LLFTORE tradude LASERTION (181 twROUTR Haats

S0 EARTH ORBLE Budgbomerhom IRSEATION THROUSH Bolve CutOPP POR FRANBLUNAR [AJRCT LN 1t
Co TORE PrAdlow=fhOn (hm/Relvh SEAARATION THAGUSW LA BafCTION FRON LA

Bo PRARBLUNAR COART PrAdieosfion Salvi CyTOPR PER i tMAGVEN LOIL CuTORf,

fo BOCRED Pradteeetul Timb PatRAvALE DUNIAG wrICH THE LM AN CAM AAL DOCAEDS

Po LUnAR OABIY ﬂult»-flu LMI Cwture 1o Wbotllﬂ M PIOH mmm 1] HI C.JM"n

[ TR rmc--rn: me mnw. ur-un \.l Anp Cam umnm UNIL fnt \.l m Antwlh
Mo BO) Puidleatul Ting (ntehvae #a0n trd 000 MANGwvER 19 Tut JAJTIAYION OF Twi PO MANBVYEA s
To POvERES DLACERT—metud Fimd [ntRMAL PROM T ENEEEATLON OF fmf DPOF mANBUVEA T8 FOuCH POWN,

2L TG PO sdemeduting Tris ticg PERIGD r- AN CAR ARORT Tl Mowind L34
e né :l 'n?: it u?«'*nl ‘n ot Ma' ttare fnr pedtint nn:eu”’n
|

m LAY l;l 15 Tt roInt AT wmicet Pl Chde tandd Ovid And
Wt Al Fll Kl

1 ‘:i.n‘n'l‘w k4 w‘ua Vit IntrAva, FAOR CRED PhcleviR  taPPROKIMATILY

- -

2o LUNAR BUAY Puabbecctul f1Md INTERvAL FROW tbwimdiva UnPlL LT#foef,
bvkisotnl H(AE [ATERYAL PRGN LA LEAMESEVRIEATISN WATIL LA REPAENOURILATION,
B ASCENT Prkdto—Ttrl Fisg JOTERVAL PROM LIFTOPP 1) LR mmm 1A Lunal aOL1T,

R B R AT S 3

Mo TRARBOARTN COMST PraslomathOn [T CutOFF 14 Enson SOPARAT (OMy
Ao ARTAT PRadla=stAin CO/p0 DEPMSTION Hé MPLAMMOOW,

ML 1] 2 wrinifiond
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(! [rev[mem

1+30

-
1a4d

1s4]

RECOVERY PrASE=aethE TIME {NTEAVAL FROM SALASHDOWN 1O CELIVERY OF THE FLIGHT CREw AND SPACECAART
TO PESIGRATED LAND BASED INSTALLATIONS,

REENIAT DEFINETIONSane
Be AGTOWATIC-=<REEATAT CONTASLLED By CMC wHiCW OUTPULE BANK ANGLE COMMAND TO thE RS

Do CLOSED L00PachEENTAT CONTASLLED BY TWE CREW MANUALALT FLYENG BANE  ARGLE  MODOVATELN  yi NG
Cwl EnTRY PAOGAAM OylPutss

€0 QPEN LOOM REENTAT<a<RLENTRY CONTROLLED BT ToE CREW USING SPACECAARY DISALATE AND [T TN
To  BANE ANGLE [RR 0901 AND RETAD (8, C=tita ]
2o CONSTAND BANR ANGLE#+~CADw £574800SnES AND MALNIATAS A CONSTANT BANR  ANGLE
LCRASTANY AN AASLES GUEATER TwAN 03 OEGALES Witk AGT BE FLown EACERT  wHEN
BREPOVT AR 18 viOLRtEE _
30 RCLLING REENTRT<acMAIATALN £2A8TANT 1) CEGARES PEA SECOND ROLL RATLs ‘
S0 BB RANGINGSSsCONSTANY BANG AASLE £8 BELD 10 L4e  TMin it RANGE to &0
BISPaAY AND fmk RANGE POTENTIAL LIAES ANE COMPANED 13 modunAtE Tnk  BAAR
AAGLES AT NETRE P PRESENT BANR ANSLE s NEvERESS
Ba  CONSTANY & EnPATSaslhba CEVTAGLY THE BANR ANGLE 1O MAINTAIN A SPECIFILD & LEvELY
Bo ked REONPATaacthEw CONTASLE PrE DANK ANGLE 10 MAINTAIA A CONSTANT & WhbiL whCidT wids
RAN E50300 FRE Tk Evd U4 trba WSED 10 CONTAOL RANGE BY NALTAG Ak GIFRCAENCE tuiEn

1
Pef RANGE to 50 CouMtER AnD fmE RANIE BOTEATIAL G\ IOELINESs Ai\ MANEWVERS ARG OVERNIDOEN
A NECESSARY 1O PREVEAY AN ONSED O oFESEE vionATiON,

AL PEARATE wiggtlnaeahhy DEvIATIOY FAQu: Tmb NOwINAL Wi§S1I0A FIMELIAE  wmERE PUASRER  mib8i0n
CRUMLTLVES ARE CONSIURNED BEFORL PmE KD OF trE MiRBIONS

RATNG FOh mALRUNET [N

€ond tapt lll!lé\“'lh‘ [SIULT RITITTN INE ENQLEATEE AL toE MIRSIUN wibk
st tﬁ\*lh;li Iy BLCCABANEE wilm PRESENT PulyS wALERY OvEARIDING FASTORE AME PRESENT welm wlAp
€ALBE SELEcTion &F AN AutEanatf empiCEs

’t}:i{;?f WANEevEAsaousE B8 RESTIUAL Solvd PAGREALANTS 8 RCnikvl IA tm FouiOnlad  cAoga of
LY )

Yo ROAESATION [N Tol PROBANLEEY OF §aiyD AND BRACECAARD RECONMACHs
Bo A RESUCTIDN I Tod FRCSLRTLENY OF falvh LikEm fedalf,
Bo A REEGKTION AN tok ER2ELAELETE OF Balve LUNAN PPALLy

MITTEAS (TN BT ({3111 hood (1]
LYY B 1 LTS [T D) Glhl!ls SERENTT [N
kS And S0Rt) 143
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REV

ITEM

[ Sl

1ad

¢ CALTERIA FOR TARGET PIINT SELECTION ¢

Aebhsssssssssatanssananta it hg b nenrasban

Tef CAITERIA A1.1ED BEACW RILL BE LSED mubh CHOOSING BEtWEEN Tud OR  MORE  TARGEL
CAPTECAMVLEY OF Tol MESSION SLEVATICN with AFPECY TrE APPLICATION OF TwiSE CRTEALAS

. . : - PRIOAITY
ALCERTABLE AN FASS CLEARANCE ]
ACCERTABLE WEATHER €ONDEIHIONS POA RECOVENY CPERATIONS H
AND C BTRwCtutin InTEGAITY
CARANTLEE® OF RECCYVERT POACKS )

COmNICATISN witm Emb BPACECRART FROM & GAGUAD BTATION AT LEAST
83 MiUTES PRISA 1o DEONAIT By

SEFLLLENT OAY§IGRT FOR RECOVENT CPEQATIONS
A GROUND $TATIDY FOR PSTSDLORBET BuANY TAACRING
YOIEE CONPALT PRIGA 10 AND DuRinG DEORBIT Buand
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REV] ITEM

158

(R3]

o4

T T LT .

OPRELAUNGH

B T Y

PANDAROAY & Pl COGNTEANT FLiSnT CONTADLLER wiLw REWUEST A MOLD SA A CuTORF FROM THE  FulGmt
CINECION IN CASE OF A LOSS OA FALLURE OF A PAASATOAT ATEmg PAJCA 10 o) NiNa  FALLUAES OF
RAMSATORY IPEMS wivh BE-COMFIRMED PRIOA 1O AEQUESTING A MOV ON & CutOffFe APPER el Ming Cyutoff
rILL € REOVESTED FOU MANDATCAT IS witndut vERLFICATION Bul 1O THE AIMITED TIME WEMAININGs AT
$210 SECo ALV MARSATORY IPEMS wiih REvEAT 1O MIGHLY OESENABLE WALESS SACEIFICALLY GESISAATED A8
FANDATCRT 1O L/Os REFERENCE Tl Lhyndn MISSTON NULES DOCUENT FUR SRECIFIC PRUCEDURESY

miGmny OESEAABLE o TAE COSNERANT Filgm?

CONTROLLER winh NGTURY Trf FulGnt DIRECTOR IN CASE OF A
LOLS DA A FALLuRE OF A miSwuy DESEAMDLE ITEMLAT0 A RO D mAt BE CALLED B PuE FolGml QLRECTOR Fo
REPALN Taig ITESCE) wabn §F £B CONVENLENT AND 1F TNE ESTUIMATED TLmE 16 AEPAIN 04 REALALEL tmE
ITEmIR) 6 ACCERPTARLES ALL wiGuLy GESIRAGLE FTE™S REVLAT 1O QISTAASLE APTER Auto $EwENCE $Tant,

GmY COTTROLLERS with NOT CALL mOLES FOR TwE LOBY OF DESTAABLE ETEMS AS IniT AML
l:ltﬁott BLEALSE Tobv ARE ITEv8 OF SuPPONT amiCm ARE OF mMiNOA  ImpoRtAMCE fo
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SECTION 1 GENERAL RULES AND SoPts

ITEM
T UAGNEN RBORTS ?

Lob8 | ABCRT REQUEST COMMANDS ANE. COMMANDS TRANSMITIED FROM g MEC OR LEC wmMICM LLAUMIAATE Tk ABORE
REQUEST LEGRT G THE COMMAND PELOT!S PANEL . TME PIABORT LUGHTEY AND A VOLCE REPORT  CIANORTIF
OVER A/G ANE CONSIDEAED 0 CUts FOR Tub CAEw TO FARE TE NECESSARY ACTION 1O ABOAT trk miS810N:
L GASUND mILL WAL Twd IADEPENDENY Cut$ SAIOR 10 TRAASMITTING ¢ 0aQGAT REQVESTatr  ARDETIONAL
CUES FOR THE CREw wELL COME PAON ONBCAND (NOICATIONS

Tob¥ | ABORT ACTION €AN BE INYTIATED QALY &Y THE CREw OR TWE O34

' L]
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DTAANEES OFFLCER, IF COMMUNICATIONS ARE LOST wiTH Tk FIOS: TrE S+ivB QESTAUCT SYSTEm wiuk BE
SAFED PASED OA THE RS3'S vEALFICATION OF §elvh CyICAFs ONCE SARRDs TME S<IvB DESTRLCE $7stim
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SECTION 2 FLIGHT OPEMATIONS MALES
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mmannn .

b GENERAL ¢

treemnspans

#lftluhtn
Ao ARURER ALEWuTa LEMITATEONS RESTALCT LAUNCHES 10 GCCUR SETRLEN 72 DEGa AND 08 DEGs

O+ Ik FLEGMD SINECTON WiLk EYALVATE wIND SIMAATIONY ALONG fmE MOOE 1 LlowEAd Aegnt  tmall
PRIOR 0 Twk START OF CALTLICAL €OUNtOOWN ACYIvEVIES AAD ML ABvESE Tmf LAUMCR DIRECTSA OF

ANT PREQICTED PARIOCS OF LAND LANDINGs LF Tob FilGmt BIRECTON 18 wAABLE 1O PRSvIDE Inld
EvALUATECN S A LAMD LANSING wick BE ASSu™ED AMVD 1wt SPACECAART wiad CONSTRAINTS FOR  LAND

'y Lt APPLLE SE CCNSTRAINTS (ALK AMAD) REQUIRL TrAY Iwi SEACLCRART AGE  Ba
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€ THE LAuNGH wILL NOT BE AVTESATED EF  frE  mINIMuM  GROUAD IASTAUMENTATION Capadfiity (3
COMBRONISED s (REZEREACE SECTLION & & SaE,AD INSTRUSENATION REQUIREVENT R o) CONTINUOUS woIGEs
TELEXRIAT) AND PRACAING COVERAGE FOR fmE  SOACECRAET 14 REQLIRED FAluw L EFTORE  tabdysnm
INSERTION Pius 67 SECa CONTIMVOVS TELEMEINY COVERASE 14 REJGIRED FACH TME SLv FAQW Liftofr
TrhOuGn ENSEATION Puug 83 SECH COMMAND 13 mIGHLY DESIAARLE FOR QOTH virltrtg,

o e

Lhune

A0 08 PREPEAADLE 10 €O EAT0 OMIT AND REENTEA [ATS twt  wiSd ATLANTLC RATMEN  BmaN PERPGAW A
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SECTION 2 FLIGHT QPERATIONS RAES

REY

ITEM
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TARTH CROOT

Bo EMTRy wILL BE MADE AT TWE MEXT DEST PIP wrEN CAE MR CSN FALLWRE wiwL
RESULY 1% A% ASAP EATRY QN UNCONTROLLABLE CONDITLONS,

®1 ADEUUATE CONSUMADLES mILt BE MAINTAINED FOR ATRY (N TWE nEaf FIPy  HARING
ALLCWANCES FOR SETUP AND EnTAY,

Co THE QECROLF CAPARILITIES REQUIRED FOR [ARTH CRYT AREe==
be  TeQ METeD0S OF DEORUIT ARE RESIRED,

T BF A SUBSEQUENT SINGLE FAILURE wOWLD PRECLVDE DEGRBLIT BY EITHER METHOD RE¥AInING,
TrE C84 will CEORALT,

P SPS U$ THE PRIME FETROD GF PECREIT nhu surr1€|£~l QELTA v wikt BE RESERVED FOR
THIS MANEUVER,

Se  SM=RCS L4 QUADH AND SM=CMIRCY mYBALD WiLL BE CONSIDERED A5  IADEPENDENT "QECRQIT
PETRODS A5 LONG AS INDIVIDUAL Sw=RGE QUAD 5D GACSH INTEGRSTY 15 MAINTAINED  AAD
SUFFICIENT RCS PROFPELLANT IS AvaILARLE, X

LD THE LM PROPINLSION SYSTENM KDPS OR RCED MAY BE LSEO T3 PLACE FHE CHM  [n AN CRBIT

(MR GREATER Tral OR EQUAL TO §0 AM) FROM WHICH A SHM=RCS OR  $MeTM/RSS WYRRID
DECRBIT CAn BE COADUETED,

LT} VUTTLETATION ©OF BACKUP DEORBIT METHOPS WIML OE BASEC ON THE FOLLOWING
PRICR)TIES ===
(A} Sw-pCsg
(BY LN PRQP PLUS SM=R{S
) SM=CHM/RCS MYBRID
ID: LM PRO® PLUS SM-CWM/RCS MTBRID

ROLE NUMBERS T4 THRGUGH
2=10 ARE RESERYED

MISSION [REV | DATE SECTION QROUP PAGE
APCLLO L2|FNL | 9715769 FLLGHT GENERAL
OPERATIONS RUALES 2-2
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VISSION RULES
BECTION J FLIGRT QPERATIONS Ryl

( o [rev]item

o1l | THANSLUNAR INJECTION

: Be THE TL0 wIly BE 69 [F Tl $/C AND L/¥ SATISFY THE FOLAOVING CAITER[Awws

k : To THERE HAYE BEEN MO FAILUNES IN TME LAUNGH VERIGLE WAICH RESVLTS [N =
1A u CATASTROPMIC WAZAND,

T ACWIEVEMENT OF AN S=1vB ENGINE Dufn wlTh EXPECTED CYTOFF OR  SryT(OwA CONDITIONg
OEFINITELY PRECLUDING AN ACCERTABLE LUNAR MISSION, [N APPLYING THi$ CRITERIA 19
SPECLIIC MISSION RLEgy A MO GO NECOMMENDATION wity #E REGUINED |F INSUFFICTENY
S+lv CONSUMABLES OF PROPASION PERFURMANCE T3 AvALLABLE O ASSURE A FINITE
PROBABILITY OF ACHIEYING A CyTOFF ORBIT wITH $3e000 Nive APCIEE ALTITVDE.

F\\\\ e TRE €SN HAS TOTAL  SYSTEMS  CAPABILITY  WITmM  REQUADANGY,  REDUNDANCY
VERIFICATION 1§ SUBJECT TO TNE MUMBER AND TYPE OF REDUNDANT COMPONENT (MECKS
WHICH CAN BE PERFORMED In EARTM OROIT,

Po TNE TLE MANEUVER wIML BE DELATED WATIL TrE $ECOND SPPLATUNITY FOY SUSPECTED FAILURE OF &
CRITICA, SYSTEM IPRIME OR BACKUP) (MANELVENM, LIFE SUPFORT) COOLINGs POukRy SEWENTIAL
COMMUNICATIONS) WHICH REQUIMES TIME FOR EvALUAY[ONa

Co  TrE TLY WANEUVER wiLh BE INITIATED AN CONTINGED WNDEA MANVAL CONTROL FOR A SATUAN GUl DAACE
REFERENCE FAILURE,

3413 | TRANSFOSITION) DOCKING AMD EJECTION (TOLED

L1 IN THE EVENT OF ADVERSE LIGWTINGs ATTITUDESs RATES» OA MECHANTCAL  ANUMALTESs THE  FLIGMT
( CREW WILL MAKE THE FINAL DESISION TO ATTEMPT DOCKING AND EJECTIONS
I

B PAE NORMAL MINIMUM CABIN PRESSURE REDLINE OF 4,0 FSIA  FOU  TUNNEL/LM  PRESSURIZATION
- SEQUENCES MAY 8E  WAIVED OUNING TO6E. FOR TunNEL OR LN LEAKS  wnim  PREVENT  nORMAL
PRESSURTZATIOND TrHE CM WiLL BE CEPRESSURIZED AS REJUIRED FOR MATCH REMOVAL AND  uMETLEICAL
HOORUP

Ce IF NORMAL LM EJECTION 15 NOT SUCCESSFULY MO ATTEMPT WILL PADE T9 MAA TRE LN AND VrSTASE!Y
TO RECOVER TME ASCENT SYAGEs

i ( 2
MISSION  (REY [DATE SECtion GROWP PAGE
AFQLLO 12 IFNL 9/10/6% FLIGHT GENERAL '
CPERATIONS AVLES a+3 !
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WISSIN RULES
BECTION § FLIOMT OPERAYIONE AVLEH

REV] ITEM
=13
)
218
=18

TRANSLUNAR COART

LUNAR COBIT FASERTION
)3{tlg,x"z°==7"l{l!_:"° A LUNAR FLYBY PERFORMED IF  THE CSM  DOLE NOT BATISPY ANY OF THE

by PAL CAJTICAL JYATENG REDUNDANGY,
M ATE CONRUMARLES JOR WEN1myM LUKAN ONDIT SPERATIONG yTw CAPARILITY T0 BUBTAIN A FANK
tg.’ulng i:rutﬁ ’t ’Azgu i‘,u 2: chaaof ’3!!& (3] 1% 9’ !4 AP gy
Co  $P3 PROPELLANT REOURVE CARARILETY FOR TH| AND YAANBEARTH M{CHE,
by PCE :loritlhﬂ li,:lvt TO ACGOMPLISH TEN CONTROL 4 TRANSEANTM NCC CONTROL)Y PTCe AN  minpHym
Lunak CREIT oPERATIONS,
Eo A DFS L0 WILL DE PERFOAMED LF REQUINED 1O ACCOMPLESH A LUNAR ORBIT MISBION
LUN;R QRB(E
Ae  LO1 DISPERZIONS
1o 17 B STADLE ORBIT WAS MOT |£tn‘acn!!v£g ? PP DO MIN ABCAT WILL DE EXECUTED
FOLLOWED BY A $PS OR APS MANEUVER [F REQUIREDS
To IF A GTADLE OABIT HAS BEEN ACHTEVEDs AN SPS OR DPS TEJ wiLt BE PENFOAMED AT
THE MEXT PERICYNTHION OR AN ALTERNATE MISSION wILL BE FLOWNs
By DESIGANED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL C5M §YSTEMS CAITICAL FOR TEL AND
LIFE SUPPORT,
€o  SUFFICIENT CONSUMABLES WUST REMAIA TO COMPLETE THE NEZY MISSION PMASE WITW CAPABILITY TO
SUSTAIN & TANK LOGS AT ANY POINT DURING THE PHASE AND RETURN TO £AKTH WITH AN AVENAGE POMER
LEVEL OF A0 AMPS,
By ;gglgsn PUST MAINTAIN AN 5FS FUEL RESERVE CAPABILITY FOR THE TE] MANEUVERS AND TRAMSEARTHW
L ]
€2 THE CEM MUST WAINTALN RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROLs TRANSEARTH MCC
CONTROLy PTCy AND MIMIMAL TRANSEARTH OPERATIONS,
Fa IF NORMAL MISSION OPERATIONS ARE INWISJTEDs THE DPS WILL BE USED FOR TEP WHEN THERE [§ A

INTRAVEWICULAR TRANSFER

ONE HARDSUIT VT FROM THE CSM TO THE tM WILL BE ACCOMPLISHED [F A REASONABLE CMANCE EALSTS  THAT
CORRECTIVE ACTION CAN OF TAKEN FOR A LM/TUNNEL PRESSURIZATION PROBLEM.

NO WCC Wik DE PERFORNED [F O CAN B¢ TARGETEO WITHIN OPERATIONAL CONSTRAINTS,

TRANSLUNAR COAST with OU TEQMINATED IF AQEQUATE CONGUMABLES AAL NOT AvaTLABLE POA A
({1 14V 8V T | II:TH hmu [ ﬁlﬂﬂ;.

THE CREW Wikl y3T THELR 0!’(‘%"0? T MAN THE LM FON BACKYP COMMUNICATIONS  AND lu'ulu 14
4 1) NICATLONG ARE LOAT WITW TwE NIFNg [F C3M COMMUNICATIONS CANNQT F MAINTAINEDs A
GUNAR ORBIT WI3ION wiLh NOT BE FiOumy

A WYORED TRa ECTONY VILL NOT BE FLOWN UNLESE TWEAR AAL ENCuGH CEY CONBUMABLES FOR &  LUNAR
CANDING MIBSIONY AND THE €U BraTEMS MEET ThE t01 CRITERLA,

rlnuiuzlal MIOCOURSE CORRECTIONS RESULTING [N A RYBRID ENAJECYORY wiLt BE DEBIGNED T MEET
O PERFORM A

LO) TARGEYENG CONSTHATMTSE WAILE RESERVING CAPARILITY 1 RETYRN 10 FAYEM
MAREUVER WITH THE OP§ ENGINE A3 LATE AS 2 MRS APTER PERILUNE ON THE CIRCUMLUNAR TRAJECTO: Y4

CHOTCE BETWEEN THE DRS AND $P3,

MISSION | NEV |OATE SECTION GROUP PAGE
APOLLG B2] A [10/1379] ) dGHY GENERAL
OPERATIONS RULES -4




NASA - Manned Spacecrafi Center
MIS$ION RULES
SECTION § FiignT OPERATIONS BAES

REV] ITEM
-
-1
-2
1-13
=24

DOCKED LN OPERATION .
FOR AN IMPENDING MALARDOUS SITUATION RESUATING FROM A DESCINT §TAGE PHOBLENS THE JTASE uitl.‘:i

gﬂu:g’:(b AND ABCENT STAGE OPERATIONS WILL CONTINVE APTER THE VEWICLE MWAS MOVEC 1O £
.

RULE NUMBERS w14 THROUGH
=30 ARE RESERVED

CEM/LM UNDOCKING AND JEPARAT[ON

Ay A MANNED LM WILL NGT BE UNPOCKED FACK THE C4M WITHOUT [NDEPENDENT WANEUVER CAPARILITY OF
POTW VEHICLES TO TERMIMATE WNDOCKED ACTIVITEES AND TO ACCOMPLIGH DOCKINGs THE LM CABAS]ILITY
TO REDQCK MUST BTYILL EXSST [F tWwE LM 18 REQUIRED TO STAGE.

S0 VP vOICE COMMUNTCATIONS DETVEEN THE LM AND CEM ARE MANDATORY FOR UNDOGKINGe

€ EVT CAPARILITY (3 REQUINED PON MANNED UNDOSKING

Be  CREWMEN wiLL BE SUITED DUNING UNDQCKING AND DOCKINGs

Ee 17 NO LANDING ATTEMPT WiLl BE MADE NG UNDOCKED MANNED ACTIVITIES Wity BE 'll'lﬂlﬁlﬂo

€54 LUNAR ORBIT UNDOCKED

Ae  UNDOCKING TO POI
LOSS OF REQUNDANT CAPABILITY [N CRITICAL SYSTEM3 WILL BE CAUSE TO TERMINATE THE MISSION AND
PERFORM TE) ASAR, BETWEEN UNDOCKING AND DOls TWE VEHICLES WILL O€ REDOCKED FOR L0848 OF SN
ACTIVE DOCKING O LM RESCUE CAPABLILITY,

B PO TG LANRING

NO C4M FAILURES EXCEPT FOR TIME=CRIVICAL SP§ FAILVRES) BOTH W2 CRYQ OR DOTH OR CAYO TANKS
IT3 10 SATETe OR 3 FUEL CELLE) WILL BE CAUSE FOR ARORT SURING POWERED GESCENT.

Cr  LUNAR 3TAY

FAILURE TO MATNTAIN REDUNDANT CAPABILITY IN $YSTEMS REQUIRED FOR TED OR LIFE SUPPORT wILL
BE CAUSE FOR TERMINATION OF LyMaR 3tTaY,

LM=0O2

FOR BOIs TME LM MuST MAYE THE CAPABILITY TO LAND» STAY ONL CSM REV: ASCENDS RENDEZYOUS AND paCK
WITHOUT YIGLATIAG ANY SPECIFIC MISSION RUAES OR AEDLINES.

LM=pDI

FOR FOLs THE LM MUST HAVE fﬂll CAPARILITY TO LANDs STAY FOR ONE CSM REV, ABCENDs AENDEZVOUS AND
DOCK WITHOUT wIGLATING ANY SPECIFIC WISSIION RULES O RECLINES.

MISSION_  JREV JOATE SECTION GAQU# PAGE
APOLLO L2Y A 10/88/9)FLTONT GENERAL
OPERATIONS AVLES. 13
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MISSION RULES
SECTION 3 FLI4nT OMEMATIONS BALS

REY

ITEM

tEd )

=34

=31

U-POWERTS DRACINTY
§F & SYRTENE PAILURE OCCURS ANG A $ROLCE §3 AVALLADLE~

[ ]

EAALY EA POVERED DESCENT wrkn DPO~ToeQABIT CAPABILITY [§ AvALLADLE: (VP 19 FP] ¢ B MiNyTRE}
11 1§ PREFERADLE 1O ARORT I FLIGHY TWAN 10 CONTINUE DESCENTs REOVADAN] CAPABILITY OF
CRITICAL LN JYRTEMY 13 REQUIRED TO CONTINMGE POVERED CLSCENT DURING TN1g PER[CO,

DURING THE REMAINGER OF POWERED DENCENTs [V U8 PREFERANLE TO LAND AND LAYNCH FRGH THE LUNAR
SVRFACE THAN TQ AQORT, ONLY THOSK 2“"“ FAILURES OR TRENCY Tra® [NDICATE [MPENDING LOME
OF THE CARARILITY TO LAND) ASCEND ANG ACMIEVE A BAPL ORBIT FROM TWE LUNAR SuRFace, &R
EMPENDING LO33 OF LIFE SUPPORT CAPARILITY will B CAUSE FOR ABORY GURING THI§ PERIOD

WML UNAR §TAY

Ay

[ 1

(11

Ca
-1}

Fa

Le

ONLY THOSE TIMECRITICAL SYSTEMS FAILURES OR TRENDS THAT [MDICATE IMPENBING LOSS oF g
CAPARILITY TO ASCEND AND ACHIEVE A SAFE ORBIT WILL B€ CAVEE FOA AN FMHEGTATE ABORT (ANYTIME
GIFTOFFS FRON THE LUNAR SURFACE, .

L0588 OF REOUNDANT CAPAQILITY IN CAITICAL WM GYSTENE I3 CAUSE FOR ABORT AT TWE NEXT QEMT
CRPOATUNITY,

FOR THE NQMINAL ITWO~MAN Evdy |'7m. MY LIFE SUPPORT SYSTEME CARARILITY) EvA TQ Eva GUPLER
YOLCEs EvA 1O MEFN yOICEs AND CRITICAL [NSTRYMENTATION FOR BOTH ASTAONAUTS AKE  REQUIRED,
FOR THE TwO-MAM Evas THE COR WILL ALWAYS EGRESS FIRST AND [NGRESS LAST TQ MAINTAIN PROPER
LM CREV STATION CONFISURATION UNLESS THE COR HAS INITIATED AN OM§ PUNGE.

TO INITEATE IwE EVA PHASEY THE EMY MUST HAYE SUPFICIENT COSSUMABLES 1O SUPPORT  CHECKOUTH
PLANNED Evd 43+30) AND 4 30 NINUTE POST=EVA RESEAVE,

TRl BUAL Evd WILL B OPEA=ERDED 19 4400y

IN FHE EVENY PLES TELEMETAY IS MANDATORY FOR CRITICAL INSTRUMENTATION AND FM  INHISITS
l:{:tl LW OR PLES TRANSWISSIONS THE ERECTABLE S$=BAND ANTENNA wILL BE DCPLOYED PRICH TG LMP
EGRESS,

AN EARLY TERMINATION GOF FHE EVA WILL DE BASED ON THE ASTRONAUT'S CAPABILEIY TO COMMUNICATE
VAT EACH OTHERE THE CAPABILITY OF MSFN TO COMMUNICATE WITH ONE CREWNANy THE CAPABILITY T0
MONITOR THE EMJ CRITICAL ENSTRUMENTATIONY AND UPON THE CONSUMABLES REQUIRED TO SUPPORT SRC
CLOSEOUT {LMP [WGRESST AND TRANSFER TO LMy PLUS A 30 MINUTE POST EvA RERERVE,

.l.?fﬂ E¥A CREWMEN WILL NOT REMAIN QUTSIOE OF MSPN COMM COVERAGE FOR A PER[OD EXCEEDING §
Ny

CONSIPERATION WILL BE GIVENs TIME PIRMITEING: FOLLOWING AN EARLY TERMINATION OF A TWO WA
VA TO BEINITIATE & ONE MAN EvaA T¢ RETRIEVE LUNAR SAMPLESe

FAILURE OF ONE PLES) ONE QPS, Evih T9 Eva DUFLEX vOICEy OR TWE LOSS OF CRITICAL
INITRUMENTATION WILL 8€ CAUSE FOR ONESMAK ALTERNATE EvAs

ANY EMJ PROBLEM REGUIRING A LN REPRESSURIZATIONS AN OPS PURGE IN EXCESS OF Ted MINUTES
{REALVIME DETERMINATION)» OR INABILITY 1O RECONFIQURE THE EMy TG A NORMAL PLES OPERATION
FOLLOWING A FINITE PURGE WILL RESWLT IN AN IMMEDIATE Twd MAN EvA TEAMINATION,

ARY EMU PROBLEM REQUIRING THE ACTIVATION OF TME OFS [N A MAKEUP MCOE WILL RESULY IN  THAT
ASTRONAUT METURNING TO THE YICINNYY OF TWHE LM WHILE THE OTWER ABTRONAWT INITIATES fTWE
NOMINAL TYWO MAN EvA TERMINATIONS PROSER CREW STATION CONFLOGURATION WILL BE OBSERVED,

ABL EVA EXCURSTONS WILL SE LEMITED TO THAT YICINITY OF LM WHICH WILL ALLOW & BAFE 20 MIMTE
RETURN {3000 FT TRAVERSED TO THE LM WHILE OPERATING ON THE OF§s

BOTM PLES'S AND OF3'E WILL BE RETAINED UNTIL TwO LIFE SUPPORT UNITS 12 OPSe 2 PLSSs OR &
PLSS+] OPS) MAVE DEEN VERIFIED TO MAVE SUFFICIENT CONSUMABLES TG SUPPORT CEvA

MISSIGN Ev JBATE SECTION GROVP PAGE

APOLLD 221 A JLO/35/8FRLEGMT GENERAL
SPERATIONS RuLES) =8
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WVISSION RULES
SECTION B FLlGRT OPERATIONS RULES

REY

ITEM

-3

2=

=31

=32

ASCENT

IA THE EvENT OF PRICEDURAL ERRQRS ON $YSTEMS PROBLEME WHICH RESWLY IN V0SS OF
VSED FOA ASCENT OR FUR RENGEIVOUS AND wHCH CAN BE CONRECTED IN ONE REva IT I3 BETTER
AECENT FOR GNT REV AND CORRECT TWE SITVATION THAN IT I3 T3 LIFT OFF ON TIME,

$OME  CARAB]LITY
TO DELAY

RENREIVOVS

SELECTION OF Tk ACTIVE vEWICLE FOR RENDEIVOUS AND DOCKING Wikt BE ODETFAMINED  §Y
CIRECTON AND THE FLIGHT CREW BASED VPON CONSUMABLES AND SYSTEMS PERFORMAACES THE
CARABILITY witL o DEOJCATED TO ACCOMPLISMING THE RENDEZYowSe

trk  FLIGHT
TeTAL N

TIANstAlfn [1-71%}

Bs  THE STCED TARGET LINE Wit BE LSED FOR MCC'S UNLESS TRE VELOCITY AT ENTRY INTERFACE 15 LESS
THAN 304007 FPS AND THE GEN I8 GO = THEA ThE SMALLOW TARGET LINE wiLi BE VSEL,

INTERFACE MINUS 24 HOURS FOX

Be  ¥CLPS PAY BT LSED FOR LANDING AREA CONTROL PRIDR 10 ENTRY
IN ANY BART OF IhE

RECOVERY ACCESS VIOLATIONSs UNACCEPTAZLE WEATHEAs GA LAND MaASSES
CPERATIONAL FOOTPRINY,

€o  IF THE FLIGRTPATR ANGLE IS OUTSIDE TrE ENTRY CORRIOOR. AN MCE WILY BE EXECUTED A§ SOON AS
PRACTICAL,

Se MCOIS wlet 3K ACCOVPLISHMED BY THE SPS IF NECESSARY TO MAINTAIN RCS RECLINESS

ALTERNATE MISSION
L 11

1 C5M ONLY = APPROAIMATE 100 NM EeOy PHUTOGRAPHY 3 SPS INCLEINATION CHANGE s 5PS
MAYR TO COWER AFDGEE IF REQUIRED.

Iy C5SW/LM ~ LM SYSTEMS POWER WP AND DP§ MNYR TO LOWER APQGEE 1F REQUIREDS
APPROXIMATE 100 AW EoQy PHOTOGRAPHY MISSTONs INCLINATION CHANGE.

By 1N
le €58 ONLY = LUNAR ORBIT PHOTOGRAPHYs FREE RETURA TRAJECTORY

24 CEMILM (MO LANSING CAPABILITY) = LM SYSTEMS POWER URs LD PROTOGRAPHY, PC
PANEUVER »

< Ih ANY  BLTERMATE MISSION WITHIN TWE CONSTRAINTS OF FROPELLANT REMAINING AND OTHER
OPERATIONAL CONSIDERATIONS SUCH AS CREW SAFETY AND SYSTEMS LIFETIMES THE COMBINED LM
ASC/DES STAGES alLL BE DISPOSED OF IK THE FOLLOWING DRDER OF DESCEMDING PRIGRITYwmw

1 EOLAR ORBIT

22 LUNAR IMPACT

3 LuRAR ORBIT

Ay OCEAN IMPALY
RESERVED

MISSICN  JREY [DATE SECTION GROWP PAGE
APQLLYS 12 B |E0/DM/R|FLIGHT GENERAL
OPERATICONS RULES -7
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NASA = Manned Spacecrafl Center

MISSION RULES
SECTION D MISSION RyLE SUMMARY

REY

1TEM

fh2 1]

THis SECTEON 18 & SUMMARY OF THE GATA PRIGATY GYIDELINES BY MISSEIGN PrASEs SLY RVLES BY  wIS3I0N
FrdsEe AN 57C SYSTEMS GO/ND=0O CHUFERTA O CHARTH BY MISSION PAASE,

TrE SUMMARY RULES PLUS TWE CHART ARE REGVIRED TO ENGOMPASS EACH F-ASE.

TrE CAPARILSTY LISTED IN TwE CHARTS MAE TME REQUIREMENTS FUR INITLATION UL CONTINGATION OF &
MISEION PHASE OR EvENTy MISSION EvENTS FRON YADGCKING 19 TOUCHDTEN REWVIAED Tmf CARABILETY 1D
LANDY STAY ONE C6M REvy ASCENDs KENCEIVOYSs AND DOCK,

L R L

* LAUNCH PraAST ¢

TRE LAUNCH WILL BE ADSRTED FOR THE FOULOWING NEASONSw=w
LI 1%

$=10 GIMBAL ACTVATOR MARDOVER INBCAAD PAIOR TO S=ivd TQ €O CARASILITY
VIOLATION OF AUTO/MANVAL EDS LIMITS
S=11 ENGINE FAILVAES ITIME DEPENDENT)
FAILWURE ©F SECONC PLANS SEPARATION
S~IvE L0583 OF NYDRAVLIC FLUID (PRIGR TO S«Iv8 IGNITLON)
§=1¥B L0558 OF THRUST (TIME GEPENDENTY (POSSIALE €01 CAPARILLTY)
S=IvE LOX TANK PRESS GREATER THAN 50 PSI BEFORE TwR g1
By CSM
e ENYIRONMENTAL
LOSS OF CABIN AND SULT PRESSURE
LSS OF CABIN PRESSURE AND SUIT CIRCULATION
FIRE/SMOKE [N Q™
LOSS OF CABIN PRESSURE AND 02 MARIFOLD LEAK
2. ECECTRICAL
LOSS OF !4FUEL CELLS AND I BATTERY
UNCONTRGLLABLE SHORTED MAIN BUS
L0385 OF BOTH AC BUSES DURING MODE I OR MODE 11
3 PROPULSION

:?:;;I?:&;E:Kogzvlicss OF HE PRESSURE (SOURCE OR MANIFOLD) IN BOTH CM-ACS
Co YIOLATION OF TRAJECTORY LIMIT LINES
De  TEAM DISCRETION WILL BE USED FORam=
| 1 SUIT/CABIN CONTAMINATION
2. MEDICAL PROBLEMS
mpsston [mev Joare  [secrion GOV PAGE

APOLLG L2]FuL |571076%|MIs3[0N RWLE LAUNCH PHASE

SUMMAR ¥ 3=1
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MISSION RULES
(’ BECTION B MISEION RULE Susmany
N REV] ITEM

" Tol §=1ve KARLY pTAQING Wik BE VREO AFTER #03=ivR TO COLYY CAPABILITY FOR THE FOLLOWING =os
$o1) GIMBAL ACTUATOR [NSOARD MARDOVER ’
§=11 ENQING FAILURES (TIME DEPENDENT)

$+1vD COLD WE BHYTOFF VALVEISY FAILS OPEN LAFTER Tok JETT)

) SYITCHOVER 1O CSM GUIDANCE wiLL BE PURPORMED FORew

SATURA GUIDANCE AEFERINGE FATLUAC
3 |neseaves
I v=3  |mesenveo

RULE NUMBERS J=4 THROUGM
$=10 ARE RESERVED,

pission  Jev foare  srcrion arour ragt
arOL G L2 ] A RO/15/8 MISEION RALE JLAUNCH PHASE
MMARY
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WISSION RULES
BECTION & MISSION QAL Suikany

REV

ITEM

=13

T T -

¥ EARTH ORBIT ¢

CON GEPARATION FROM Tl Solvi [w]THOUT WM EXTRACTION) WA BE PERFORNED EARLY FOR THE FOLLOWING
Eghgg"‘_g“lﬂl (CONSIGERATION WILL BE GIVEN TS EXTRACTING TWE LM LATER IF TWE CONDITION AN BE

;::I:: RANGE SAFETY PROPELLANT DISPERSAL §Y3TEN ARMS INADVERTENTLY AFTER INGERTION AND PRIOR 19
13

*5=1V8 LOK TANK PRESE [§ OREATER TwAN 30 P§)

LO83 OF ATTITUDE CONTROL DUNING 103

RERIVE COMMON BULENEAD DELTA PRESSURE CXCEEDS LIMITH
SETART BOTTLE GREATER THAN L600 PE)A

SPERFORM §P3 MANEUVER 10 A SAPE DJSTANCE

€34 SEPARATION PROM THE S=]¥YB (WITH LN EXTRACTION} WILL BE PERFORMED FORe=~=

he  3=1ve NO=GQ FOR TLI
Be SN NO=0T FOR TLT BUT GO FOR CANTH Oh_ LT MISSION

TLY VILL BE INMIBITED FORw—~

INSUFFICIENT PROPELLANT REMAINS FOR ACHIEVING A 434000 MM APOGEE ELLIPSE
I"F\_‘I ENGINE MAIN 40X vaLv FAILS TO CLOSE AT CUTOFF

u‘m GF ATTITUDE CONTROL

CONFIAMED ACTLATOR MARDOVER

LOSS OF ENGINE MYORAWLIC FLUID

MISALIGNMENT RATE BETWEEN THE IU AND {My IS OUTSIDE LIMITS

lezggiggall.! DIFFERENCES PETWEEN CMC AND IU PLATFORM VELGCITY COMPOMENTS OR TOTAL YELOCITY AT
L]

VNACCEPTABLE DIFFERENCE DETWEEN MSFN AND Ty ORBITAL DECISION PARAMETERS

pikslon EV_PATE lucr [{-] lIIWP pPAGE

pPOLLO B2} A hmnt:uwn oLt rmn onait
UMMARY
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MISSION RULES
SECTION 3 MISSION RyLE SusMalY

( Rev] 1TeM

ol LY WILh 00 TERMINATED FOR wee
Ay PITCM OR viw BOOY RATES GREATEN TWAN 30 DESs/$EC

Be ROLL BOOY MATE GAEATER THAN 28 DIS/$0C

Co  PITCH OR Yaw ATTITVOE DIVIATIONS FROM NOMINAL PRCPELES EXCEED 43 DOG

1=1% | C4m YAKEQVER WILL BE PEAFORMED FOR GATURA GUIDANCE REFERENCE FAILURE OR SATUAN LOSE OF ATTITWOE
CONTROL IN BARTH GREIT OR DUAING Toi, :

~ RAES 314 THROUGH 3-29
~ ARL RESERVED,

v
H
&) ) MIESION [rgy JoATE SECTION IGIWP FAGE

ARCLLO 131 A [10/18/8 ]I4S ION MUALE EARTH ORBIY
JSumsany

T
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MISSHON RULES
SOCTION 3 MISEION ALY Sussusy

REV

ITEM

ol

LI TT )
D

TRHEE Wikt NOT B8 PERFORNED FONm=e

LT HLlO" EVALUATION OF RATES AND ATTITVOESs AND SLA CONFIGURATION NOT ACCEPTAMLE4

Be  THE LY [ NO=00 PORwee
$o  YIOLATION OF J=1vD BAKHEAD DELTA P LLNITS
e LOX TAMK PREBSURE SREATEIR THAN 3% P

ML NUMBERS )=35 THROUQM
=18 AR RESERVED,

MIssION |llv ATE gCTION Llou- Asd
prouto 3204 Rosis/y Mission AnE roet
UNMARY =i
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MISSION RULES
SECTION 3 MISSION RuLE SUMMARY

( rev] imem

e L

! OTRANSLUNAR COARE Y

L T

b3

1-31

RESERVED

PURING THE LOI

Butve THE Futomt CAEw wich TAKE TmE FOLLOWING ACT ONaas
Ao TENWMINATE THE UM FOR TME tONDI?lDNS DEFINEC BELSW
AO) ApCat mopts

DL ST T P

T\ RO TIME GEMTA VY R Aimits trpg ABORT
i 1 (1] 8135 t1emt DPS 30 AN Sudp 1O ¢ WAy
1 20=4d I3 ITFT ] tignt brs 20
] I LT 290439 Flamt Ors B0 0 bPgrAbs 3 112
1] [ LYY 50+1540 LOOSE DPS B & DPS AND BP§ PC
¥ LAty L0ed=idre [Nl ] 4 PRS2 s DPE K
FEE 418+010 1270100 1Lo0SE beg P
$H1 n0={rd L4S0eLr0 tidnt L

A0 bPS SuTOOwA RVLES

1ignt 505 LimiTiees
Fut = ORED DELYA P GReATER ThAN 30 P31 CONPIAMED BY LOw PE
PROM TANR PRESS LEBS Pwan 160 P33 CONEIRMES DY LOw PC
k PCLESS Tran 00 PEI OR DECATS 10 P43 OURING e BuRa
ANY BALL YALYE PAILS 10 OPARATES GR CLOBES PAEmATURELTS AND tHE OfmER  BANK  6A2
;:;«:‘Dzs“\;:g.uts"ﬁ:::iﬂ 10 1309 #3) tarv? DOwn  ORCATING BAnk  PiRSEs 14
NotEeas LF Sk FLART BANCG SELLETES FALLY 10 OPERATE UNDER
ContInud THL poan a0 Fxased 166 & A bheekTass 1 B
wNOER BC8 COnTAOL Inmid)l 101,
LO0SE 374 Limitgaas
AL LRsd trAn 19 BUL CONRIAMES BT OTREN SVl
PAROM TANR PRESS LS ln!-\ ALY PAT CONFIAMED bt 10w M
PRYBIOLCAICAL IMDICATIONS OF ERRATIC EndInE PERFORMANGE
IVIORAYIONS PORPLNG) 416y
Bs  PERFORM IV PARROVER AR COMBLETE Tmk dvin POR Ind FoLLlming Contaon PRCHLEMGees
T SON NOse0
Be  ATEITWOR RaCunbion SNEATER Tran 30 DEG EaCLubing STANT TRANSIENTS
Bo RARGS OREATER TmAN 10 PRO./SEC
K . Co RESTART T BVRN AND COMPLETE UMDER BCH COnThL POR An Jnabvirtint 308 Smutoown,

- AALE MmER Jo3i Intdvin
1B MAE ARSRRYVEDs ]

&6 N CONTAGLY  ATTEmSY
ARTS VHOEA $CB ConthoLy |
t BANL Fafud 10 Mtart

TAAASL AR
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MISSKON RULES
SECTION 3 mlIsSton RAE SummaRy

REV

ITEM

b3

PATOR 1O WNDOZKING IME FOLAQWING TRAJECTORY CONDITIONS MuST DE SATISF[EQunw

Aa tHE MESS DISTANCE OVER TE LLS 18 LESS THAN 045 DEGys OVt GF PLANE ANG #7-2 BE&s 1N ALIMuth

notE

ADBITIENAL MANEUYERS ‘wlLk BE
#E SSEwEDLEDS A NELDECH BitwiEn
LOI2 AND UNDOCRENG TO CORRECT

DISPERS[ONS
ALt AURBEAS Bedd ThROUGH
Jo84 ARE REILAVED.
ALSsIon Infv Rbate 1stction oy [
(LN NT LU E LY LTI Y] LWNAR oAb
Sk AT | )
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MISSHON RULES
SECTION 3 miSEYON RuLE SUMMARY

REV] ITEM

1543

| AL

J LY ]

0ol

LaniTion

fHE FLEGHT CREW with NOT ATEEMBT 1O BACKWP Tl GOL ULLAGE MANEUVEN OR TWE DFS I1GNITION SHOWD

CITHER FAIL 10 OCCUR AUTOMAYICALLYS OOF MAT BE ATTEMPTED ONE

QOF THE FROBLEM,

-1
tHE
A
[N
€

-]

bot

s
LN

terminatLon

PLIGHT CAEw wlkh TERMIMATE BO1 FOR TWE FOLLOW[NG==s
ARTIPWGE DEVIAYIONS GREATER Than § DEés

RATES GREATER thAN § DLGrIEC

PNGE OELTA v NECATLVE OA OVERBLAN OF 3 SECONDS AND 4GB DELTA v INDICATES

GREATER TmAN I FP5,

PPS FubL ON ORTGIZER VLLAGE PRESSURE LESS TWAR JED PRI,

te rod

001 RESJOVALS OF LESS Tran 3 FAd wiih NOT BE TAIMMED.
FOLLOWENG DOF CuToPfena

REY LATER DEPENDING OM AN AnALYELS

AN OvERBURN  OF

LF PaGB RESIOVALE LANY ARLRD AAE LESS TMAN 18 Out mORL  tmAn B Frge fRIN MNGE

KeAXld RELIDwALY 1O 3 FP4 AnD
Lo LF AGE RORELS 10 LSS Tran £ Fra & CONTINGE to PRI

1 1] ::o:?. OISAGREEY BY MONE ToaN 3 FP3 AND AN CONPLAME AGE = PEAFORR  §lAkcH

Foo EP MG DLINAGREC)H By Mokt I'HM‘:."B Byl LESS tran § FPL AND AT 34 mimnvTES

AR DO TAR RN AGREES witn

REMATAD THLL APPAOKImATELY 0O o |4 WiN],
1o um comdltiong
(LTI {41
11 L0386 OF BOtM COOMANT LOOPS
131 FiREs amomRe OR PALE SLTCOL IN CABIN OA Jyit
18 e
L TN

AL Jaad 18 MMRAYED

= PEAFOAM %G POI 012 ABOAYE
DImEET RETUAN 10 thE C4m wliv WL lnrw;u FOR Imt ForLOWing REAGONE

vttt Carasiity

siesrom Joev Joare  Iaecriom ow et
' " 1 ™ .
ja:m vln T Nlulnh.u_.t 1 Pt -

s e - [
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MISSION RULES
SECTION B mISSION ML SumMARY

REY

ITEM

=49

(311

* POWERED DESCENT PHASE !

POY LanItEON

THL FLIGMT CREw wlkL NOT ATTEMPT #O BACK UP THE BOL WALASE FANEGVER. 1P tHE VLLAGE PaNEGVER BOEs
SCtuR Ag?onAlleA;\r- tHE PLlnt ChEw wilh ATHEMPE 1O MANUALLT tENITE ThE BB Engine LF 1t Duts
NOT TanItE AuTOmAtICALAYs TrE MANUAL EENITEON MUBT OCCUR BT LG COMPUTED Tid & 743 SECs PO NaAt
OL ATTEMATED & REY LATER: DEPENDING ON AN ANALYSIS OF $HE PROBLEM,

Ot O L0 MATE

POWERED GESCENT wiih BE ADORTED FOR TNE FOLLOWING===

Ae LA DATA EB REQUIRED FOR LANDING o NO LR DATA Y L4 R FT « ApOAE,

B LR CONVEROENCE TALTITWOR ONGYI & OATA NOT BEING ACCERTED OA CORVERGING
FOLLOVING LOGRON FOU 80 SECONDS * ABOAT,

20 LA DATA ACCEPIES AND CONVEAGED CONTINOUE 1O Pebh » CONTIAUR MISHION [P AGER
OF LOCR OCCURS (A Peiay

Bo o LR DATA ACLEPTED AND COMVERGED w1TW BuBSEQUENT OROPOVT o CONTINUE 8 Pupay
(AY LANDING RADAR REGAINED LA Pepay
TRE BELTA n LESS twan 3350 2T BEINGEN PGAS AND LA » CONTINGL MISSION,
120 BEVYA W ORZATER ThAN 3000 FT BETWELN Pand AND LR » ABORT.
B LR NGT NEGAINED AT Pajh o ABOAT,
[N ::H.u VOCRON mita DATA BEING LACORROALTED AND COMVEAGING = CONINGE 1O

G BECTA W LERE Tean 1300 #Y BEIWEEN PG AND AN = CONTIAUE BIE410N.
10} DEMTA M GREATEA AN Y000 FY BESWEIN PONS AND LA = aBoAT,
Be  POAS ATiTuDE AESS Twan ?lﬂll FEER AND PGS NAYIBAT{ON ERACAS) CONPIRMED Bt Msky B4
BOSPLEN RESIEvALS s TrAT Causl twf RGRaPang RABIAL YELSCHHY BIFFRARACE 10 Erietd
(41 :IIM t3 LANDENE MABAR .Iﬂlfvgl INCM.?MNON AND  CONVERdENEE 1A MiNVE  YELOCT
BIFFERENCE IROLCATES fua? fuk AGS TRAJECTOAT £8 LOWER tman fof Prs TRAJECTORY D,

LU ] Nl\\‘llll‘ﬁﬂ Nl“:&ﬁ:’”:}l (M :!:N ON DOMPLER  RESIDUALSs WAl AEBAY IN i

PONLONING ABSPNOS VE T
BELTA N BOT 1pdwnbANGEL MALITEN TuAR o/o 40 MO8
BELTA 1 g01 Ehshanangy araTen Takn'+1a g Py
Wi thadlaLd EATEA TWAN #/¢ i'
be  POAL ALt iTubl LRRE Thin w m: AN Mn:z msmm EAAORS ) fourmn 8T BOPPLER Byl
N1 BT Agsy tABE T P RARIAL YRLGEEIT BIPPERENEE o EaCAL0 mlad 10 #58 PRIOK 16
byt 1 e M B siid 1 R0 TR A ¢
Be Pwe MAYIOATION £RROAY CONPIAMD BY DOMRLER ARHIOVALE But MOt BY AdBe twt RESAY [n fnt

i MAY
:“lulﬂ mafr=padl vELOCLTY DitPERENGESnen

DELTA T DOT (ENORMAMSE] SAEATER ik o/o 28) PPy
SELtA £ pal (Molact eataten twan osn 33 OFE

B8 ¢ AND € ARE INGLAEADENT OF ANT 1YDE OF LANGING AADAR vAOATE, POR Ml § Amb ¢
SRR SRR - (R whoATL " '

m!tm

Jast

L Ll 0““1 ot
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MISSIQH RULES
SECTION 3 MISSION AULE SuMMARY

REV

ITEM

[ 1

Fo  COMMANDES tRUST ENCREASING PRIOR 16 SHROTTLE DOwA Ok P4) Teomnd skce

Bo  NO LANBING SITE vIBINIMITY BY Pes PLyj Al AkCs

Mo NG THROTTLE RECOVERT BY PaD/Pod PROGRAN SwitCw pLuS 13 St ‘ ‘

fs  PALLURL 10 AZHIEYE PIP BY NORINAL $14 »3) SEC LABORT AT 61C DIVERGENCE),
v BATLUAE 18 ERTER Mad wwin 130 EOUALS 80 SECONDE.

Ke  TME POLLOWING PNAS ALAAMS==m 01001003140 WAIIFOCSTRRILNI0IT0T e 212040 2030042090010000¢
(Cont fayingty . L

NOTE=satME CALY WiLL DE ADVISED AND (Qsliﬁ-l‘lﬂlw( WILL BE  EIVEM TO TEAMINATION Of POERED
BESCENT 1P Pk time BIASEC DAE ABONT BOUNDARY [ ylOWATEQ.

WMttt

THENE ARE NO TRAJECTONY OR GuidAnct CONBIDENATIONS wiiCM ARE CAUEE FOR ABORT AFPER CRER TARESVER
OF POWERED DLMCINT

RAL MumMpERE §a8) TWhOUGH
=45 ARk RESEAVED,
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MISSKIN RULES

SECTION 3 miSS1ON RULE SuMWARY

REV

ITEM

=41

PGNS NAYIGATION ZRAORE) DUAING ASCENY OR  FOLLOWING DELCENT  ABORT:

TA) ASS PAEDICTED MP AT INSERTION LESS THAN 34000 FT
10)  ASS ’RtgltTED A AT INSERTION GREATER TrAk TARGED wALUE PLub a0 NAUTICAL MILES.
(€0 AQS PRECICTED INSENTION WEDGE ANGLES GREATER TwAA 140 DEde

GELTA v CREATER Tran 22 g8 19
DELYA v GREATEA TwiN 27e 30°FF
DELTA vi GREATER InAN ¢/ 37 FF
trk GAOURD with mOT REGuEST SwitemOveR AFLEA A0S 100 LESS Pran 30 SECONDS.
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[ ;:gr{m::‘::wxm FOR LNDOCKING s DOTv DESCENT ASCENT AND RENDEZVOUS
PR
H;“::?'(LLMT REQUIRED FOR DO1s DESCENT) ASTENY AND RENDEZVOVS FLUS 0P
t PR Y
I11s PROGELLANT REQIRED FOR DESCINT, ASCENT AND AENDEIVOUS PLUS 493
%0 IMMEDIATELY APTER ASCENT
I¥as PROPELLANT REQUIRED FOR NOMIMAL LM ACTIVE RADZ PLUS OFS lEiElvtl.
5. <61
L L] PROPELLANT IED';JIIED l-Ol REMAINDER OF RADZ FLUS OPS RESERVES
Veho PROPELLANT FOR CS$10 LOS TO TRPIo TPIs BRAKING DOCKING PLYS OP$ RESERVES
LD €oN
¥le PROPELLANY REQUIRED FOR REMAINDER OF ANDL PLUS OF§ RESERVE.
Ta [Lg ]

YIEs PROPELLANT REGUIRED FOR REMAINOER OF RENDIVOUS PLUS OPS RESERVEs
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NASA - Manned Spacecralt Cenler
MISSION RULES ‘
SECTION 3 » MIBSION BULE SUMMARY » CONTINUED

i REV] ITEM
. 30
COonYT,y .
€ RIBLINES
T NGNS TO §EP
| FROPELLANT REQUIED FOR NOMINAL DSCKING PLVE 0P REFEAVE
'
. I B 15003
PROPELLANT REQUIRED FOR NEMAIAGER OF MIND FOOTHALLY SOSLING PLLS 7§
RESEAVE,
5 o1 19 Pl _
PROPELLANT RECUIRED FOR LOS [N LONGEST SBOAT AADE wiTH DP§ ATTACRED N1
ST BEFONE TR (=20 MAXIMUN DEACBAND ). §TAGINGs BRARING1 DOCKING PLyS GRS
t RESERYE,
\\ S0 PRI IO FOWCHDOWN ‘
R PROPELLANT REQUIRED FOR DESCENT) AOM ASCENTs LONGER! 405 FOR KGN PESCLE
iPr2Q MARIMUM DEADBAND )y BRAKINGY DOCKING PLUS OPS RESEAVES
| Se  INSENTION TO 1F
PROPELLAMT REQUIRED FOR LGS TO [PFs BRALING, POCKINGs PLUS OFE RESERVES NGTE
, l ACS REQUIRED DECREASES wiTW LESS LO5 WATIL TPF,
#1121 10 DOCKING
PROPELLANT REQUIRED FOR 0P§ RESERYEs
3n | Lapes
{ I THE NOMINAL DPS PROPELLANT MANGIN [§ ACPROXIMATELY 3oe9led LBSs TWERE ALE NG REOLINES O
) GO/NO=GO'S PLANNED.

5=39 | LM APS

I THE nOWInAL APg PlDﬂ!LlAl‘lﬂ MARGIN AT INSEATION 1§ APPROXIMATELY 319,08 LBS, THERE ARE NO REDLINES
CR GO/NO-GO'S PLANNEDs

RALE NUMBERS 3=100
AND 3~101 ARE RESEAVED.
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NASA - Manned Spaceceall Cenler

MISSHON RULES
SEATION 3 MISSION AULE BuwmARY

REV] ITEM

3=142

LM £234 ECH
THE LM EPS AND £C8 MINIMUM CONSUMABLE REQUIREMENTS ARE DEFIAED A% FOLLQUSmee

Ae © FROM ANOOCRING 1O TOUCHEOWNS TME MINEWM REQUIREMENTS ARE PASED ON THE 1IME 10 COMPLETE A
LANCING s & TwO=HOUN $TATe ASCERY AND A AEMINAL SFIVE=MOURY  RENDERYVOUS  TrAOYGH CREW
TRANSFERS A Twd HOUR CRBITAL CONTENGERSY AND REDUWOANE ASCENT SOURCES FOR THE RENCERYOUS

TuE FANE 1O COMPLETE A LANCING AND 'FME  Tud=rOuR SUNAR - BTAY MAY BE  SuPRORTLD BY ANY
COMBIMATEON OF DESCENT AND ASCENT CONSLYARLES IN S001TEONY EACK ASCENT BATIEAT) M0, TAMK
AND ORE ASCENT L2 TANR ATWE LM CABIN [§ CONSELERED A NEGUNDANT 02 SOLRCED Must CONTALN  TRE
CONSUMABLES REULIRED FCR A IFFCAF AND NCmINAL READELVOLS THROUGH CREw TRANSPERS PRE iwO=MOLA
CREBETAL COVIENGENCTS ENSCPAR B8 ASCENT OFs W23 AAQ ELECTRICAL POw2A ARE CONCERNEDs 15
CONIIOENLD TO EE SATISFIED MY teE AEDUADANCY RoultEmEnt,

FGREVERE FOR TrE FINST €5% REVELUTION AFTER  TOVCHDOWNS tHE  MIAIMUM REQUIREMENTS  SmALL
PROVIOE FOU & BX L1FTCFFe NORINAL TASERTION AND €4 RESCUE Caradtnltey

B1 FOR THE REAINDER CF $nE AURAR STATe Tub MINImyn DESCEND STAGE REQUIREMEATE ARE  DASED ¢A
THOSE CONJUmABLES REJULNED FOR tWE sCHtOwEd ACHIvITEES OuRiING fACm CEFINED PrASEe AN
ABCENT PREPANATION AND A talemOul SURFACH RESEANE) THE LAST POVA »OuRS OF fmis ACWyiAEmEAt
FORL LPS pust BE SPLET-BUS CFERATIONYS ASCENY $TAGE MINIMuw REQUIREMENTS ARE AS STATLD AMOYESs

€ FOR ok RENSEIVOUS) Pal FINIMGY REGyIAEFEnTS AREL TmOSE CONBLMABLES MECESSARY T8 duPrcat A
CMeACTEVE RENDELYOUS TRROUGH CREW TRANSFER SROAD THESE MiNIwym REIAEMENTS BE  VIOUATEQS
fMd LM wILL BE POWERED DOWN WHILE TME €3 BECOVES THE ACHEVE vEaICue MOWEYEAY PWk AN wlid
BE PIWERED LR 10 PERSINW BRAL[NGes SUFFICIENT Conbuvanits BEInG RETALAES FOR Tuld PuUNP2SE,
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SECTION 3 = MISSION MULE SUMMARY = CONTENURD
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NASA = Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISEION RULE SUMMARY = CQNTMU“

REV] ITEM
!-301 W
PLES Amp HRge ©24 Li0m) & M2G REDLINES
As  NOMINAL EvAstmg PLEL AMP=HRE) 25 LEOHs AND WEO REGLINES FOR EACH OF TnE NOMINAL EvAts  ARE
PEFINED EN Twl CATAGON] Efamw
1o IWOSE YALUES REQUIMES FOR $wQ MAN EvA  TEAMINATION AND BAFE RETURN 10 A
'lglul!llb LM CABIN PLUS THE VALUES NECUINED POR 30 MIMUTES GOF POMT=EvA
AefERvl,
2o THOSE YALUES REQUIRED FOR TWO MAN Evi i’lAulﬂMtohl TAANSFER OF ONE BACY  AND
SAPE RETURY FO A PRESSURIZED Ll CARIA PLUS B0 MINGTES OF POStagva RESERVES
[

ALTERNATE Evde THE PLES AMPeNOUASS 024 LIOMs AND MEO RECLINES FOR TWE ALTERNATE EvA'Ss ARE
DEFINEG IN TWE CATAGOR]fgumn

To  THOME yALULS REQUIRED FOR ONE WA Eva  PERMINATION AND SARE ARTuRn e A
::Eﬂ::lllb AN CARIN PLUS toE vALUES AEQUIRED FOR )0 MINWTES OF AostagyA
]

H l‘hb:l YALULS REQUIRED FOR ONE MAN EvA TEAMINAT{ONs TRANSFER OF ONE JNCe  AND
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MISSION RULES

r
i
N REV] 1TEM
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NASA - Manned Spacecraft Center

MISSKN RULES
SECTION 3 MISSION RULE SUMMARY
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION & GROUND INSTRUMENTATION REQUIREMENTS

REV] ITEM
[T GENERAL
a THE FOLLOWING PRELAUNGA NEGY AEMM? DEFINE tHE MCCrmMSEN RECUIREMENTS W
[ E R onE AL H 3 L oy & wnilm must BE  mEt
Do NMEN A SPECEFIC MARGWARE NTEN OR QPERATIONAL CApAeIt|tI IS DEFINED A3 A PANDATORY )TEMo tnl
PMARDWARE AND/OA SORTWARE EMVEAFACK REQUIRED 1O PROVIOE Twb MANDATORT FUnCTIONS OF  THAl
MARDWARE {TEM OA OPEAATIONAL CAPABILETY ARE 1O ASSUME & MANGATORT $TATUS ALSO.
o WHERE REQUNDANCY EALES FOR WANDATORY JTEMSs A BACKUP  CAPABILITY LB CONSIGERED mWIGmLY
BESTNABLE,
NeTE
Tt waAl WIMM! \IHINM IN L LI ]
sECTIoN igi fe 1R} to A$ A Gulbl
ONLYe BT LS Nblfonv. PRIGA 0 cannltllne
THE wLS310N 1'0 LAUNCHSE TO BE ABLE Tim=s
Ao RECELvE AND BISALAT TELEMETAY AND
TRACRING DATL,
Be  FAINTALN wOIGE CommoalCATtIONS witH
tnk kv,
#1h0T0n  Jhiv JOARE itidn v [J114 N
LT O (T T $ndjn, tatriy
:l0v1’ln ! [T}
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WISSION RULES
SECTION & GROUND INSTRUMENTATICN REQUIREMENTS

REVE 1Tem feonotionmacrunc rions PHASE ML ING ' CUES/NOTES/COMMERTS
L] ] 1]
] [] ]
] [ ] [ ]
L3 ] TELEMETAY : :
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»efn
Be PM s GROUND STATION PRELAUNGH P MIGHLY DESLRABLE
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Ry MOCA 1E0GLE SwifCnEs As POR LALNCH PRARE ABGAY AEOVEST

10T A AND D)

1o BIE ABORT REWEAT
20 F1060 ABORT REQUiSt
3o FO ABORT RECuEST
COMMAND PANELYnee
INCe Quites Bty
TELOn, couuou (1111 ]

] Condonitsaitt
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be BIC ComadLt
tecatsy

MiGMLY GESIRASLE
MIGWLY DESLAABLE
wionLy SEBLAAMLE

PRELAVNCH
MRELAUNGH
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’
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[4
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1

L}

L}

'

1

'

'

'

'

*

¥
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NASA - Manned Spacecrall Center

MISSION RULES ,
SECTION & GROUND INSTRUNENTATION REQUIREMENTS

REV] ITEM [EOMO1TEON/mALPUNCTION! PHASE [TTATT) ' CURS/NOTES/COMMENTS
1] L] L]
[ ] ] L]
1 [ ] 1
[T} COMMUNTCATIONS : : :
'™ nolcg-.. 1 . ]
[} L] L}
[ ] 1 ] ,
ARD CONF 120D ’ ' bOFOR MISSION CONTAOL
b 1000 : PRELAUNCH : 1 OF 2 maNDATORY !
MOCR YN b OPRELAUNGH ¢ ALL MIgMLY M
LA R X] ' ' '
A8 1 LOOP ' ' DESIAANLE *
Ard 2 W00 ' : :
e MEEILAUNCH COMPLER=wa : : :
[ 113181 ' ' VOFOR TEAMINAL COUNY  COORDINATION oF
111 <vts VORRELAUNGH B 3 OF B MANDATORT ' miCepad ACtiviiiEs
LT Y14 : : :
Co MECINIGmwa : : :
0 LEAE TO A3 1 ’ FOPOR  PRAMECTOMY  wERIPLCATION  AMD
Rad PRIwATE LiINE UOPRELAUNCK Y ) OF 3 MANDATORY ' §OOSTER SAFING
CAPE 111 REQ LOOH : : :
Ba MISCELLANEOUSane : : :
BSL M RONTTOR LOOP ¢ OPRELAUNGH ! DESIRANLE T ubto FOR MOMITONING  SPACE  VEMICARS
CIF7use L0 : : : SASTATER CriCROUT
Bo MEC/NEmOIED BitEgense : : :
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4 L] 1
L} [ ] L}
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. ' ' '
sl | Computen H ! :
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NASA « Manned Spacecralt Center
MISSMIN RULES
SECTION & GROUND INSTAUMENTATION REQUIREMENTS
REV] ITEM [CONDITION /mMALFUNGTION! PHASE AN ING ' CUES/NOTES/COMMENTS
" L] 1 L]
. L} 1 [ ]
(2] ¥(C POWER : : :
Ao Bus 41 ¥ PRELAUNCH ' MANDA TORY ' OUAINTERAUPTABLE  POWER  FOR Dty
: ' V CONYVERTERS
Be ByS A2 b FRELAUNGH ¢ MANBATORY P OuRINTEARURTABLE POWEA FOR DHV oatd
: : : DISTRIQUTORS AND YEM
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’ ' POoTHE  FOLLOWIAG  MEGHLY  DESIRASLE
: : : [§{3.] T
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L]
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. ] L4 !
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3 [} (] H
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' ' “oe ity
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MISSION RULES
SECTION & GROUND INSTRUMENTATION REQUINEMENTS
CONMDITION/MALFUNCT EON? RVLENG ' CUES/NOTES/COMMENTS
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Co  MORE THAN ONE X IN A ROW SPECIFIES A FAILYRE OF THE SAME CAPAZILITY AT MORE TWAN ONE 31TE.

nisston frev foare - [secrion chovp PAGE
APOLLO 12] B 19731790 6ROVAD CNSTRe | GSNC/RSC/MBIN
] REQUIREMENTS 4=14




N

IEROL BTN U e s e

W N a g s

NASA = Manned Spacecrafi Conter

MISSION RULES
SECTION & GROUND [NSTRUMENTATION REWIREMENTS

REY

1TEM

LALNCH.

2¢ GO ON TM BECAUSE OF ALDS DATA UNTILL G8=éfs
Pe LOSS OF CUVERAGE 15 NOT SEVERE ENOUGH FOR A NO=GO CONDITIONG

' - - 1
' $11e8 7anLeo IAPPRCKIMATE cmmm 4047 '
'Otv'vvv-' v—-o—-volv ""”""MND“O l ot rswp L] )
' + ' 1COVERAGE \O8T "y ' ’
! l uwmam' 4 ' VAN 'IOl :WGOAHE“'HLEHHI'I' € b thack boasg )
PRALL LAY

] lvtﬂ—"----vvvv'v -t"mlulwru; tey lt—on! ] 1
YooIg0-0gt  00-00 TEAS19'0l0t YU QR T USR Y BOTH P ysp !
M Yo 4 " tTo vt qe 0 I CCH AND V) AND * 5 AND C ' AND
R L LR Rt T I SGCH ! BANG 4 yw 4
Tovnlynwovytvutsmvedl proselevenel -t fommm ’ []
(] L} L} ) ' ] ] L} ' L] ’
[ PO DI (AR PESU PE— ] Y P ¥ ]
] 1 L] L} [} L] ) L} L]
[} ' [} ] L} L] L} NONE L} » [} ] 4
PR X [} ] ] [ I T-S UN/AY O ONJAOO0 O NA N
L ] ] » ' SEL NQTE ) ] [] . [] ]
() ' ' 1 ] . ' ’ ] '
L} 4 Tessswloewrnresivveanlunnuet 1 1
L} L} L} L} L} ] ] ' L] L (]
g ] vo0-08 10 ' ' [ ] []
1] s 041G VOG0 TG0 0 NOsGO * ND=GO 0
LIS ' SEC NOTE 2 ] 4 ) L} ’
o ] [ ] ' ] ’
» ) t (] tomemel L] [}
[ ] 12849 13 0¥=J0 ! ] L] ] [
A ¢ TG0 YGo v g v gy
(L) " OBEE NOTE S 0 [] ] ] '
L} [ ' “ L) L L} L)
LT L] L] ] ] L] L]
TR NONE Yoge YGh 0 G69 v G o
g 1 [] ' [ [
Fasu? ' ] ' ' ’
L} L] L} [ L] LN L]
[ L L} [ L 1 LT ) L) '
e ] [ ] [ 00=00 ] [ ] ' ]
rtyey x 0 L . ' ! " PONO=GC Y GO Y NOAGD P NGeGO ¥
Tyt ] . L] [] 04~10 ] ] ] ]
LI L L T Ty — | ] L | ' ]
[ ] ’ Ll ) ) L] L] [-~-LI1 1 L] ] [} L]
*pa ) L] 1 L]  {-] 1 L] L] L] L}
L3N A ] L} i L S | . 09=10 ] &0 P G0 0 NG=GD Y NCeGO 0
TE L} (] L} ?  SEE NOTE 2 (] 4 (] L} (]
L} LETUEFE PEP T Y PRy paese L} Tavmet T L]
L ] L) L] [} 0o=00 [} L} L] L} )
IR ] ] v 1] 170 ] ] ] . ’
L voox . b P4=10 ' [ VGO P NL=GO t NO=GO ¢
P EDN ] + ] 4 SEE NOTE 2 t ] ] 1 ]
’ tomvma? ] ] i —t Vemzast L] ]
[} [] ] ] ] LTy ) [] L] ] [] ]
A ' X v x T 'ONO=GO Y GO ' NQ-GD ! NO-GO *
LI ] ] L} L] L) 18=03 L} ] L} L] L]
VL femannt L teunsal T 1 ‘ ] ]
Ly [} L} [} ] D=4 1 ] [} 1 »
g ] ] ] ] 1o ] ] [] L] [
g x 0 “. x ¢ ) 09=10 [} &0 160 ¢ GO " o L]
ng L} . L) v SEE NOTE 3 ] 3 . L] .
] Fmm——t tmamuat ] ' tonaat L] '
L} L] n L} L] ) ’ [ ] L] [ ]
L] LI S ] [ ] P x 1 NONE (] GO "G50 ¢ &3 L -] )
L] L] L] ¥ ] L] [§ n L} [ 4 1
] by 1 Vomaeant L] ] Vo . ’
L} L3 L a L] L} oo-go L} L . L) L}
' ¢ x ¢ X N . SONO=GG ' GO ' NO=GO 0 NO=GO P
[] [] [] ] ] » ..10 ] ] ] [] [
LTl P | 1) L) ’ L lemumat * 1
[] [] ] ] 3 L] r ] ] v ]
temwtonmwe lreascpan§ owr e Foo-—— Ll ) L] )
NOTE§~==

be  LOSS OF ALDS RESULTS IN LOSS OF 4=IC TMs HOWEVERs 1T J3 NOT MANDATORY FOR

mission Iuv DATE . [ucn‘ou [T PAGE
apoLro k2] 8 1073779 GROVAD INSTR, | 64AC/KSC7MEFN
REGUIAEMENTS 4=1l




|'-""- - -
BRI e e

E

'

§ TRAJECTORY AND

GVIDANCE




NASA - Manned Spacecrafl Conter

WSS ION RULES
SJECTION § TAAJECTORY AND §vIDANGE
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ITEM
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THE LAUNCH PrABE ¥ibt BE TERMINATED FOR ANY OF THE FOLLDNING CONDIT[ONgres
e VICWATION or tal YEMICLE PREAKYP LINEs

Bo  TFF 1% LESE UrAN OR £QUAL TG 1 # o) AND DECAEASING AFTER TOVER JETT 60N,
- VIGLATION OF ENTRY 56600 L INIT,

e VE TNCREREING,

€0 OVERJPELD CONDITIONS AT INSERTION.

Fo  YIOCATION OF ERJT MEATING LINEs

THE LES with NOT BE JETTISONEC UNTIL MODE It CAPARILITY |5 ESTABLISHED OY TFF |5 GAEATER THAN OR

FOUAL T3 1 ¢ T AND INCREASING,

HODE BEs TUle 3Ys AND APOGEE KICK.

Ao THE GROUND [§ PRIME FOR AQORT MODE DETEAMINAYION ANG MODE 11 MANEUVER COMPUTAT[ONg
CREV WILL BE PRINE FOR MODE v AND APOGEE KICK MANEUVERS.

s MANEUVERS VILL DE INTERRUPTED WHEN TPF o | ¢ 40 AND DECREASINGs

Co MOOE 1Y PANCUVERS WIlt BE INTERRUPIED IF THE CURRENT ALTITUDE 1§ 79 NMy PECREASING AND
IS5 LESS TrAN 300K FT,

Do IF ENTERINGs UTILIZE LIFT OF AVOID LANDs UNAVOIDABLE LAND LANDING UsE RL 90 DEG.
Ex  LF NO SLA 3EP QR [F SPS FALLSn=~
Le  HP 1S LESS THAN 40 = EXECUTE CM/BM SEP BY TFF = § + &0

20 KPP IS BETWEEK 40 AND 75 ~ GROUND WILL DECIDE TO USE SM RCS ASAP ON AT APOGKE
TO REDUCE MP TO 80 NMo

MOBE 11 l‘BOITll
Ao PREGICTED TFF AFTER $PS €/0 IS LESS THAN & + 40,

s FULL LIFT [P ON WATER = OO NOT BURN,

s GEN GO AND FULL LIFT IF OK LARD = BURN TQ THF = L + 40s AL 90 DEGe

Fe GEM NO=GO AND FULL LIFT IF ON LAND » BUAN A REDUCED DELTA V TO MAINTAIN TrF
APFTER €/ AND EL 90 DES.

Bs  IF DELTA TR I3 LESS THAN OR EQUAL TO 2 SECs 0O NOT BURNG

14,3

n

(4] iF IGNITION OCCURS AFTER :Eli +10 SECs DURN UNTIL GEN DELTA R » 04 AL 35 DEGs L[F UNABLE TO
+

BURK DELYA R = Qs RL 90 D
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SECTION § TRAJECTONY AND §yI0ANCE
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FOLLDU I NGome

Ko CME POGRAN ALAANS==v 003124 002140 0O2MT4 000310 0OiTe QLLGTY 01301y ledTe DITIT 0e11F,

eI 191378 13T LATITe 1110%¢ #1E0hs 212100 210041 213010 210050 Boles non
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$s RTCC AND CMC TFF DIFFERENCE OF GREATER TwaN o3 §iCs
(] f:ﬂ:llﬂib ERROR IN B/C PLATFORM YELOCITY COMPONENTS OF GALATER THA §O FR3 IN X OR L00 Fr$
.

-0 CHC TRAJECTORT SOURCE INDICATES 473000 O “.6'00” INCONGTSTENT WITH orst TRAJECTOAY
SOURCE(S) INDICATION,

Trd ORBIF 10 '790'Y IF P |5 GREATER THAN OR EQUAL TO T4 An,

AULES 5=7 THROVGH 334
MRE RESENVEDs
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VISSION RULES :
SICTIEN § TRAJECTORY AND GyibaMCE

REY] ITEM
5=20 | EARTW QROITA, ALTITUDE CONSTRAINT §oue
Ay REAL=TINE MISSION PLANNING
PERIGEE = #3 AM MINIWUMe PANIMM WP 15 DETERMINED Y SN RJS AvATLABLE FOA WYBRSD DEGRB)T,
Bs  CONTINGENCY
PERTGEL » T9 AN MINI M CYIOLATIONS WILL BE CORRECTED ASAP) [F »m2 LESS TrAN 7§ AN AWD
VANEUVER TO RAISE mP |5 MOT POSSIBLEv=~
oo PP 15 SETeREN «0 ARG 73 = TRECYTE $P5 RETROGRADE ASAP LATIL MP I§ LESS  TWaN
#3017 NG 5% LSE SM-RCH,
2 HP BB LESS THAN &0 = CM/SM SEP » RETAQ wiLy RECOMVEND ENTAY PRCFILES
=11 THE CONTENGENSY SEPARATIOY MANESYERS fb! THE C4M AREw=w .
LT} ;;:l;gé&f $2IVE OR WNMANNED LM EXPLOSION « 33 FPY SPS ASAP 17000 FT SEPARATION RESJUIAED (A
.
3s S~IvD AMTUTLCE RATES IS5 GREATER ThAN GR EQuh, 19 § DEG/5ES = 3 FPS KRGS ASAP,
Co  S*Ivh YA ATTITVOE GALAYER THAN &3 DEG = 5 FPS RCH ASAP,
-1 €3M RETRCFIRE REQUIRED WnILE ATTACKED TQ TrE $~ivB OR LN = SEVANATION 20 MINUTES PRIOR- T2
RETROs 5 FPY RCS RETROGRADE #)TH LINE ON HOAIION
=22 5/C wr0 TEME CGRRD WILY BE WPDATED wiTe SRO /0 TIME IF TWE Twd ARE DIFFERENT BY 10 SEC,
8=33 | VIVE BETWEEN EPO RETACFIRE SETE AND 400K MuST BE GREATER [ridN ¥ MIN, IF NUTe RETARZEY FUR  AERT
PTPs
=24 | DELETED
S5 | PLANNED G&N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED IFwas
s ;?E COMPUTED RETROFIRE POSITION CMANGES BY SREATER TriAN Cu5 DEG LONGITULDE PRIGR TO GETI =3
TNy
Bs  TRE COVPUTEL RETROFIRE POSITION CHANGES BY GREATER THAN 2 OFEG LONGITUDE AFTER GETL =30 MiNe
M1ss1On | REv] DATE || SECTION GROVP PAGE
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MISSION RULES
SECTICN § TRAJECTONY AND o100 H

Rty

ITEM

514

327

IF & GEN FALLL®E 55 DETECTED PRICY TQ RETRCFINLY CRE LSES $C§ DELTA ¥ POIE wlfm AN E¥§ ENTRY,

IF 3P FAILS MFTER EPO RETSOFIAE JONITIEN GU ND Sud §EPwe

<o

PP OIS GREATER TRAN T3 K¥ o RETARGEY FOR AEAT BEST TP LEING RCS,

WP BETOREY &8 AND 15 « FITEw 4P 1O LOCAL ATTITUOE  AN) BuRN SN
FOLLOSING PRICRITIES~~

1 EURN P TO FAD wiivE
H BURy PARIMLM 5% ACS DELTR ¥ AvAlLIBLE

Je BWRN G RCH T mP o 40 AW IF SW RCS DELFA y AOT SUFFICIENT TO CBTAIN #P o 43
\: IF 1P I§ CESS TrAN OF EQ7AL TO 40 AN TERMINATE A4 THRLITING AT TFF = ]
wiNg,

RIRIIONTAL ALE BN

FP IS ESS TrAN &0 AM » REVALN [N RETAO ATTITUOE AND  dURN SN
PRIDR]TY=we

3 Bukn DELTA ¥ RISIDVALS,
LN BURN MARIMUM Su DELTA ¥ AVAJLABLE,

ECS LSiNG TrE FOLLOJING

MOTE

TME $S=1v8 LOX DYMP CAPABILITY
YAY B USED 10 SHAPE THE CRBIT
FOR BETROFINE WANEWER €3 TO
REDWCE TWE S=1vB WEIGHMT TD
QETAIN WCRE SM RES DELTA ¥
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SECTION 3 TAAMCTORY AND GVIBANCE
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ITEM

I i

Lag 1

1=)1

5~}

S=34

TRE G6N T3 NO=3Q FOR ENTRY |Free

Ao THE CMC YALUE OF DOWARANGE CREON CRP w A1) AT o0 OIPFERG GRCATER TWAN ¢/e §00 N4 FAON
GROYND YALWE OR [ § DAATER THAN #/» 33O MM FROM BACKYP CHART YALUE, CREW FAILOVER [0 Emy
ENTEY A3 FIRST PRIORITY OR GROUND BANK ANGLE AND RETAD A$ BECOND PAICAITY,

Bs ¥ AND GAMMA AT 400K ARE OUTEIOE THE CORRIGOR,  GROUND wiLL PAQYIDE ENTAY PROFILE

BOORTER NAYIGATION AND FARGET VPDATES FOR Ti (e~
Ay AN BU KAVIGATION VPDATE WILL BC  PERFORMEID FO. EITHER TLf CPPORTUNITY  wHERE A SATURN
ACCELERONETER FATL OCOVRED PRIOR TO CARTH=ORDIT [NSERTION, THE UPDATE wiLh BE TIMETAGGED
;:;g:é:ﬁ:l " 3 MR Q1 RIN PO THE FIRST OPPORTUNITY OR GET » 3 WA oF WIN POR TRE SECOND
]

Be [y OMBIT FARGET YPDATES WILL BE PERFOAMED WHERE & SATURN GUIDANGE REFERENCE FAlLLRE nAS
OCCURRED PRIOR TO Ti Ly

THE CMC STATE VECTOR WILL DE VPDATED PRION TO TLL WITH TME BEST MSFN YECTON.

GUIDANCE SYSTEM REQUIREMENTS FOR Tid
Ae A PROPERLY OPERATING SPACECRAFT GHN (CMCo [Mys AND O8S) SYSTEM k§ MANDATORY FOR Tile
B SATYRN GUIDANCE FATLURES

Yo FOR SATURN GUIDANCE NEFERENCE FAILURESs TLI WILL BE PERFORMED USING MANUAL
CONTROL AND CUTOFF TECHNIWES.

e FOR SATURN ACCELEROMETER FAILUNES, TLT wILL BE CONTACLLED BY THE Iy COMPUTER
AND CUTOFF MANVALLY BASED ON TOTAL INERTIAL YELGCITY FROM THE CMCa

THE MAXIMUM ALLOWABLE MISALIGNMENT RATES BETWEEN TWE [y AND IMU ARE Oeé DEG/MA iVl AND 1.8
PEG/NR (1MUY,

THE $/C L/0 RESFMMAT WILL BE USED FOR BOTH TL1 OPPORTUNI TIES.

DISPERSED TLf Crpmme

PREDICTED DELTA ¥ CAPABILITY (CSN ALONE) APTEN TDGE AND DOCKED SPS MIDCOURSE=ew
A+ OREATER THAN 3500 FPS - CONTINGUE MISSION

Be  LESS THAN 3300 FPS = EXECUTE €ARTH ORSIT ALTERAATE

miggion Mgy loatg Isecrion angue PASE
APOLLO u' 8 |remmary| Trasectony EATH ORBIT -
AND_GU1DANCE AND TLd 3=3 .
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WMISSION RULES
HCTION 3 TRAJECTONY AMD OVIBANCE

REY

ITEM

-

=38

3=37

PIFLERENCE IN CHC AND IV PLATIORN VELOGITT CONPONENTS OR TOTAL VELOCITY AT IABETIONaew
Ao VIOLATION OF ANY OF THE FOLLOVING MEANS Tyl [§ NO~GGw
DELTA KDOT 15 GNEATER TwaN +/e 38 FP§
BELTA YDOT I8 GNEATER THAN +/+ 13 FP}
DELTA IDOT 1§ GREATER AN +7= 41 FP§
DELTA YT 1§ 6MEATEN THAN ¢/= 34 22§
e VIGLATION OF ANY OF TWE FOLLOWING MEANS TLY 15 TENPORARILY NO=GO—re
BELTA KDOT 16 BETWEER +/= 1,3 AND ¢/v 30 FP§
BELTA YDOT 13 BRTWEEN +/= A1 AND +/= 15 PFE
PELTA 200T 1§ BETWEEN /v 30 AND 4/~ 37 FP§
DELTA w1 [§ BETWEEN ¢/= L4 AND +/+ M Fr
oTE
TUL 3§ NO~00 UNTEL PANTS € AND $934 ANE
PETERMINED (ORDITAL PAAAMETER PESISIONS T,
Ce ;E?“::l::‘gg.‘::lg:[;:EI’ﬁkora“SI:::;ragFgfcI‘IM PARAMETENS AT SE7 o Y AR 43 MIN  MEANS
SEMI-MAJON AXIS 1S GREATEN TWAN +/= 18,900 FT
CROSSRANGE VELOCITY 15 GREATER THAN +/+ 32 Frs

DIFFERENCE [N MEFN AND

IV DOWNRANGE POSITION (DELTA RV [5 GREATER TWAN /= 1090100 FT AT GET =
5¢ RN MEANS TLI 13 NQ=0O,

WITH AN B=1VE GUID REF FAIL OR AN §=]vB ACCELEROHETER FAIL DURING LAUNCH PWASES YIOLATION OF ANY
OF THE FOLLOWING ORBITAL DECISION PARAMETERS MEANS TLE [3 NO 004 PARAMETERS ARE CMC VERSUS M3FN,

Av DIFFERENCE [N DOWNRANGE POSITION 1§ GNEATER THMAN +/w 3350900 FEET AT GET o 34 MiNa
Bs  DIFFERENCE [N SEMIMAJOR AXIS 535 GREATEN FHAN ¢/+ Lheb Ny M1 AT GET = 1 HA &35 MIA,
€3 DIFFERENCE [N CROSEMANGE VELOCITY IS GREATER THAN ¢/~ TheT FPS AY GET » § MR 45 MIN,

RULES 3+28 THROUGH S=aS
ARE RESERVED,

MISSION [REY Iﬂlfl SECTION GROUP PAGE
APOLLD 1T B L1os83ral TRAMICTORY . EARTH OABIT .
AND GUIOANCE AND T =4

-
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MISSION RULES
SECTION B TRAMMCTORY AND GUIDANCE

LT

[ LY

TE €9 O L8 WILL BE TEVPORANILY NO~30 FOR PANEVER CONTAOL FOR ANT OF ThE FOLLOWING===

Ae COMPUTER PROGRAN ALAANS<== Q0202¢ 002141 COR1Te DOMZLs 04170s 01107, 019850 @380T¢ Ot
BaT1he Q2700 LOMITe 1D0070 LaT0Te 204030 313200 21210, 21092+ 21331 215324 3110es 31280
2020 DIROJe NSEE RATIONAL FCA DEFINITECASY, )

LI} CPleIP'U ALIGNRENT DISCREPANCY (FOR wasEuvER  EXECUTiONS  wONITORINGY  AN3 oMt
PETERmINATIOND,

To  SEXTANT BTAR CmECKses ALTO OPTICS PCSITIONING DOES MQT PLACE SELECTED §TAR
In FLELD OF wIS1Sn OF ST,

s FORIZON CuELR ER0SR 1) Glﬂ'l'l_Q TmAN & DEG FOR RETROFIRE FRCM EPS,

€0 ASC/EM ALISWENT BISCREPANGY INBICATE BY GALATEN TmAn 2
COBRDINATLSs

Pe  DIFFERENCE BETWEEN CwE/LGC GROUND MAY CRECK AFTEA A WAy LBJATE PAGY GROUND §ass
Bo  WATITWOE LB GREATER THAn 403 OLGs
2o WCNGITODE IS SREATER Tman 00 085,
e m IE GREATER Tmih o} nwy

CEG FRCM  PAEDICTED  CUAS

SPACECAARE TLwing MuSt RE MAIATAIAED wifuin thE MIWItgass

Cml GSECE A 50 (BECH RS 1BECH
Be RETRSE MR H Srlisbeas AEASASEs
11 Entar ) srssisana  axsmssdea
£ it I AAddasian  masansesae
|- PRZL4E] 1 Sbarnrsss anscsassss
| CR U] Fl 2 srasssnas
te el ? t abebsatas
O BEECENT 1} ) 3]
LI I41Y] 1] [} [}
1o REsDERvOVE 1] o 3}
FIB SR FICHLY ] 1) BaBirisas ABasakada

MALE Bead Taby $o33 AL RESEAYVED,

*IE10N i |SatE Iltllhr_ [ L1} padt
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MISSION RULES
SECTION § TRAJECTORY AND Su1DANCE

( REY ITEPA

e

()
L7

( N

\ b

s
h
1]

‘ Ay

s

534 | mitcoumse commection NOwINAL EXECUTION POINTS WILL BE AT TME FOLLOWINGmes

tul €70 ¢ MRS,
Tt 70 +28 nAs,
L1 «11 HRrdy
o113 »3 mRa,

$8F | TRANBLUNAR MCC ExBCution Cxitinia

BP8 MCCTS INOULD BE GREATIN fHAN § §EC
MCC 0 AND & ANE PAEFEARES EXECUTION POINTH, _
SAMBRAING TML ABOVEY FINST MIDCOUARE WILL BE BEUATES WATIL WEC 2 I Coat 14 mot
ROMIbI T v .

1P uominAL MISAION OUSLON 1§ PREE REfuRNG A NONSPALE WEC 1 OF 8 S6C BA8 slin B
EXECyTED 1O AvelB MC B wwtn PEASIOLE

FON & NOWINAL MYBALD MIASION, tWE MANEUVER 13 60 MOR-FREL RETURN WILL BE ErRCyTEO AT MCC B4

$o0 1 tnE Gen winh Wb tnk PRIMARY MOOE OF ExECuTING TRANALUNAY 11
( RAL 358 13 REbERVED,

Sobl | LG SmALh BE TARGLTEO WITHIN TWEBE CONBIAAIAYHass

M OLE BEtVREN BE AND 43 MAUFECAL MILES TLUNAR PaARDNG ORBLT)S
Tl PERICTATAION OF tnl AMPAOACH mMYPEPOOLA WILL B8 PALNTATNES witWIn 88 AND 14 NaMy

g NODE TRETWEER Tni APPROACH WIPRABOLA AND el BRAIA )
HA T o RMLRD U LR Sablie B tel BaE L) vl M

Bobl B & YHEOTE POk O REOVIREE Thd FOLLOWINbave

imlﬂltﬂ TO LRART & wAE 1N B0 o (PROVIOES Onl Ry OF TRACK AFTRR LO1) POk CALCAAT IR O
@
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BISSION RULES
SECTION 3 TRAJECTORY AND GUIGANCE

\ REV] ITEM

i=32

PREMATYNE

LOI SHUTROWN 153 PROBLEMS)

A

FREE
1

RETURN TAAJECTORT,

SHUTDOWN - IN mGOE | AL
MINe DIRECT ABORT O

GION FLOT L4Ne TO LOD TGRe + 10301 = EXECUTE AN $P3 1]
A DPS 2emRe DIRECT ABOAT:

) iw'bowl In MobE 11 REGION CLO) CGMa & 1430 10 L81 Léna 34001 & EXECUTE AN
EP3 L3=MIna DIRECT ABORT QR A BRS Two INPASE CIACUMLUNAN ABORT.

To  BMUTDOWN IN MODE ERE RESION (1,00 LaAs & 3480 10 €/0) » TXECUTE 161
DFSY AT NEAD PENICYNTHMIAN OA INFHIATE Ax ALTERNATE mISSTON,

HYBRID mamonm.

1o BREWATURE LOD LMUTOOWN AND A3 witmin ST4tEms LIMITee  RESTART 423 to
ComMPLETE LO1y

2o PRERATURE O3 BrutDown AND 8P§ GUT OF SYLTEMS LENITE: ABOAT AS FOLLONSma
1AY  NominAs ADORT RE4LONS,
(1F wOOE 1 8 0 10 450 FP8 (ARPROL & 10 Le30)
FED mOBE 10 430 10 1270 PAS (APPROX 1433 10 Besd)
111 POOL HIR & D218 10 COMPLETLON [APPAGR 2430 M erél

1308 0N

lNOthu ABOAS HM \N L6 4 42 BRC 10 LOT 1éA o Iﬂ'- REWVIALS Tt SRS SR APg A

BoItHon o thE D8Es

) Smgtodwn 8 NOOE | » Expéuli l L4 Ml!(l ARORT AT L1 Jén
ERLy CmARTIe AN R2/0R3 ByRn AT D4 MRS T6ROVAD CoMpyt
A E Ilfolm‘ b: A3 Stce Aoty MIM IO [CE T SO TN T

13} n'm nh lh mopd lI s Brdculg A gn hadnfgut !uswwnu uon
[T

1
: k MUl o WREY AN SRR (1311
[

ts MIGR 1O LO1 L6 ¢ Foday (AL mANEWVERS HWND tO"L’H " te

HutDOUN [N mObE BEE o EabCyld TED 1588 Ok 404 AY NEAT OPBORTUNEEY O INSPLATE
A ALTRANATE Ms3i0A,

11}
LT3
Ly mobk 1 808 BYSTERS LEMITE ALLOY §P§ REGTAR o

1o mODE 13 308 Sastems LINES 0O MOT ALLOW 304 REatant,

$403 | U2 tut 303 FalLs Af LEAV1LONnaa

mel o RESCHEEAR MEC FOR Faviy TAAJECHONY witm DhA/gmarts EatCytidn,

i,
B A0HL & ErbCutl ML MaoRE FANEUYER wifn DRE/gnaRtyy
€0 LML & ExBCutE GRounD COmPYtED TEL wifa BRE A% $OON B8 PRACE[CALY
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AE RESERYED,
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MISSKON RULES
SECTION § TRAUECTORY AND GuIGANCE

K i REV] ITEM

$+74

§e1?

THE LOTD MANEUVER Wwikh BE TARGETED TO WMENIMILE TWE LLS Pis$ DIATANCE AND 1O ACWIEYE A #0 AN

CIACAAN SRBST AT RENDEDVOVS.

BOVRGOYY FOA LOIZ REGUIRES COMMITRENT T3 AT LEAST & pRS [N LUNAA cadlte

thOtEess tald PROVIOES CNE AUl REv OF TRACK ARTER LOIZ FOR CALCULATION OF TEIs) !

L RO GLEY L T ]

ARE RESEAVED,

WAL CIT LI et Hen (ALY bagd
(SESCREL LU THTT TP IR [TLLY N -TTT}]
el i IHTIHT v )
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MISSION RULES .
SECTION 5 TRAJECTORY AND GUIDANCE

REY

ITEM

L)

[ A

-3

[ 23 1Y

§op%

S+t

MUM ALLOWABLE M1$3 DISTANCE OVER ThE LLS I8 043 DER OUT F PLANE AND

PRIOR 10 UNDOCKINGY THE mAL(
#/= 3 DEG IN ARlmytoe  ADDITIONAL MANEUVERY wILL BE  SCHEMAEDS AS NEEDEDs DETWEEN LOIZ - AND
UNDOCKING TG CORRECH DISPERSIONS

AN UPDATE 1O Tul tL4 wiLL B¢ ’ROIND!D THE CREW DURING PDI 10 CORAECT AMY DOWNAANGE ERROAS  EwAd
MAVE AECUMALATED IN Wk L&C ESTENATE OF POSITION PROVIDING TMIS UPDATE 1% WO LESS TmAR 2060 Pt
NOR WORL TrAN 39,000 FIy

RESEAVED

tHE PREWISSION A4 ’.Qllnol WILL BE URGATED LF tHE LLS SXT BI4MTINGE CHANGE BTeas
be  BiITE Y

1o BEGTA W LERS Tran 4000 #T, i

Ho DELTA LATITVOE LESS Tran §000 #1,

3o DELTA LONOITUDE LEAS TMAN A000 #1

8 BITL S
Lo ORuta M LRSS Twan 2008 #14
Pe  DELTA LATITVOR LE4S ThAN 3OO0 2Fy
S0 DELYA LONGITUDE LEES ThAN 3030 1,

Tk PGAS AND MOS vAATABLE PARGLFING COMSTANTE witt BE WAOALED POR ALL o1 OPPORTUNT RS,

FOLLONING DO) {ytoppass
Re  EF FOAE REATOVALE 1ANT ARIEY AR GACATEN AN 1@ RS s PERPORN A BIRECT ADOAT:

de “JMJ'%THII“&'&“' ARG LESS Tman L§ Wt mMOAL  Twad BUR LTI 113 T Y Y TV Y T
14

IF 34 AGAGES 1O LboE Tian | PP = Contimt T D)
h }:ﬂl’l PLAAGAEES BY MONE fiAn § FP3 AnD RR CONFLAME ABS = PrAfoRm  piate!
[

Bo P AL BIAAGRERS O MORE Padl § 200 ov) ARES TRAA S PR AND AT 30 miNgtEs
APEER BOI1 Tl MR MAEES WITR AGE = PERPORR NO 01 + IF ABOAT
MAL IoET 14 AEMAVES
nisbion [ntv Joate  [sectron [ sl
pie 1t 0 [rersiro] thastitons and |oescent
'Immr' #o]1




NASA - Manned Spacecrafi Center

MISSION RULES
SECTION § TAAJECTORY AND GuIOANnCE

( Rev] 1TeM

. L8]]

LR L]

)

001 WILL DL SLIPPED ONE REY FOR—-+

FATLURE TO LGNITE tn: OFS BY DO1 TH4 + 2 min,

LN OFSE VRO TORVUE ANGL!$ EXCEED GROUNG COMPUTED YALUES DY Q.80 DEG IN ¥ {AITCH) O Bud 11
L RIITI. L3 AT

R DATA |8 REQUINED PoR LANDING=~NO LA BATA DY 13K FI ~AAOAT,

Ao LA CONVERGERCE (ALTITUOE ONLT) & DATA NOT BEING ACCEPTED OA CONVENGING FOLLOWING LOCKON FOR
§0 SECONDS = ABOATe
§4 LA BATA ACCERIED AND CONVEAOLD CORTIAUOUS 19 S=b + CONTINUE MISS1ON IF LOSS OF LOGK GCCUNE
bt 17 -, N
€0 LA BATA ACLEPIED AND COMVERGED WITH SUBBEGVEN! DROPOUT & CONTINUE 12 Pebis
1o LANDING RADAR ALGAIMED N Pobie
TAL DELTA » LESS TmAN 1000FT BETWEEN Fand AND LA = Continut MESSEONS
100 DECTA M GARATEA PHAR LBOD FI BETwEEN PONS AND 48 = ARONTs
2o LR NOT AEOAINED AT P=ga = ARORT,
B LATE LA LOCKON W11n DATA DEING INCORPORATED AND COMVENGING = CONVIAVE 18 Pobay
1o BEUTA M LRI TmAN $000 P BEiwEn Pang AND LA = CONTINGE MISS10Ns
1o OfLTA I GREATEN TmAN 1808 Ff BETwEER PoAS AND LN « ASOAT,
Ao POVENED BESCENT WILA BE TEAMINAHED FORsae
1o pent AL n we m. NATIALION ERGAYS Cont g g1
" AL L e o
cinct Sine RASIA eboiocs
“ R’O 1]5“ A x Oi "l.‘.h‘l ENDICATES  tmAY
WE A48 TRAIECTONY NS ! Tht Bngh Thasberod
3 b Mxiaation EARCAR: ANES DY MAFR OA BOPPLEA MEBLSvALSs TrAl REBLT
Y i M:a m-{ucgut{«"r m’ Hewgeds .“ ot Lae
. T I TH R :h_m
”J: HE 4Rt dh?u trin #7235
’ At WA 0, 7At1 AND RN MAvIga1 1 gARGRSs LN Anko
' 3 'mo " 14 f‘ RPN AADTAL yiLeite ‘3 Het it i o1
ducaty m o AR ING AADAA. AetiTbE TR opitheatnct Te
P nmm ONERNORE CONF [AMED u (ML RHibulLh Bu1 MOT Bt AiSe taat
MEAAT IA T gou. Ouihe RArRSIR YELh |1 0] RFENLRCH
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YRRt SATER Than
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MISSION RULES
SECTION § TRAJECTORY AND QU)DANCE

\ REY

ITEM

THE FoLLewinG RENDEZYOUS OPDICNE/ARECUE
REQUIRING TEAMINATION OF THE LUNAR LANDING===
1
1

€

Be

RLES B=0) trROuds B=1d3 ANE RESERVED,

MObES  wILL ML WHILIRED A4 NECESBARY FOR  PAILURES

BO1 FAILURES==aBIRECT NETUAN ABONTS WiLL gt PERFCAMED WHENEVER POSSIOLE FOR  PATLUAE lnlfn
L] +

WitL CAUSE POvERED DESCEINT 10 BE faM (OIAECT AIORTY CAn DL PERFORMED wnTIL Dof

1
it
MinuTES e}

FOR FAILUNES FROM B0 410 1O PO £ECUTE TWE KO POI +13 MBORT SEQUENCEs DOCKING [N ABOLY
o174 HOURD,

JLITT N
19 MIN COCRING
wibh OCCyR  APRROAIMATELY

ABORTE Biking POWERED BLSCENY with INSENT THE LN ENTS ORBIT yPiLELING ME ONBOARD
ABORT TARGEEING WTILIZING TmE &FP BROUENS (NGs FOA ABORTS DulIng TmE FiAgt

3"?‘?‘5%%‘313“" 3 174 #RE AND POR ABGRTS ARTEA 10 MiN DOCKINS
[ ]

FOR Comptte LM FAILURES PRISR 14 PO1) IwE Com wiLk ExgCute A Pive ImpyLst  AESCut witw
DOCKING AUt To)/a woURd PAOM MBI, .

Imission Jaas Joar sction Shovd ™

wikd 1] & e o, " nt

Y 1023079 fuse e b foracs pit
y- -
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NASA - Manned Spacecrafi Center

MISS KON RULES
SECTION 5 TRAJECTORY AND GuIDANCE

REY

ITEM

3=-101

$+182

$e163

n LURTOFF wlLA :E‘D!‘.IVIO ONE REVOLUTEON AATHER ThAN ACCEPTENG A $LIP {8 NOMINAL LIFTORF  TIME

GREATEN THAn 90

FOLLOWING A GESCENT ABORT GUIBANCE SwitCHOVER 13 AGS WILL BE PERFOAMED POR-=e | .

Ay :;IEG:OLLMING PaNS ALMH!;" 201050 00214+ 208300 204079 211034 G1IOTH 212045 219024 AND
Be  PGNS NAVIGATION ERAQAS TrAY AERAS INaee

Ea  RGS PAECICTED INSEREON MM LESS TwAN 404000 PECT,

o RGE PREQICTED INSEATION MA SREATER TwAM TARGET vALUE PLud 39 NAUTICAL MILESe

Yo AGS PAEDICTED INBERTION WEOGE ANGLE GAEATEN THAN 130 Okonte,
OUAING ALZENTe CULDANCE SwITCHOVER 10 ASH WELL BE PERPOAMED FORw=a

[ Y]

;750‘::&;0-“4 PanS ALARmE==s 201080 GO2140 204300 BO40Te EMMODs 010N luén HIG2  AND
ANcE NAVIGATION ZARORRs CONPIAMED B A33 ARSIGUALS) TMAT REdwit IA TNE FOLLOWIAG LT I 1Y
vELOLIEY DIFFERENS LR ans

DELEA & BOT 1DOWARANGED GREATER Trak #7 4 #rg

PELTA ¥ 06T (CROBIAANGED GREATEA tran ¢/s 83 P08

BELTA & D07 (RABIALD GAEATER DmAn #/e N

PanS NAYIRATION ERAOAE DiAt REAAL |Nsee

Lo AGH PRECICTED INBEAYION NP LE4S LLLU T (3]

o AGH PREDICYED CABERTION MA SREATER tmAN takst? vaLvi Pvs o8 NAVTICAL MILEds

o AOE PREGIZTED InSENTION wROOE ANGLES GREATER tRAN Lo8 DESAEL,

1F RRFN NOT wALLED DUNING ASCENT Ink POLLOWING DOPPLER MERIDVALS Wil BE uBEd 1o CONFLAN
SoltCHOvER CALEEA LA as . :

Lo MO8 » PGNE OEALTA A BCF (BOWNRANGED BARATER PRAN #/¢ Ra FPH ANG DOPALEIA &
FONS RERIOVAL BAEATEA twah 3 Fhg4

o RG6 o oD BEATA 1 DOT (RADIALY REATER fwAN S)a 3Y FRE AND DOFPLER o PiNS
NESTOVAL GALATER fraN B} FPoy

-
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MISSION RULES
SECTION § TRAJECTORY AND SUIBANGE

REV

ITEM

=104

$210%

?:lllﬂd ASCENT TWE AGS wILL DE DECLARED NO=GO FOR CONPIAMED AGS NAVIGATLON ERRORS ThAT RESAY
[P

Ao PN PREOICTED INSERVIQN HPOLESS THAN 304000 #T,

[ N
(4]

PGNS PREDICTED INSERTION WA GREATER TWAN TANGLY vALut PLul 40 Nom,
PGNS PREDICTED INSERTION WEDGE ANGLE GREATER THAN 140 BEGAEE,

IHE GROUND wILL NOT REQUEST BwiTCMOVER AFTER AGS 140 LESS TMAN 30 1140

MAES $=104 THRY Jo31d ARL RESERVED,

LH L. (LA O T i pasd
[l i | Al il
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MISSION RULES
SECTION § TRAJECTORY AND GUIDANCE

ITEM

§=i11

THE PGRCE T8 PRIME FOR €400 COHa AND PPF MANEUVER COMPUTATION/EXELUTION
EaitlllNG SHE ACCEPTED SCLUTIONS THE AvAlLADE $OLytions FoR

Av  PHE POLLOWING VOTING LGOI wiiL Bt COSEAYED FOR AL MNEw!ls---
Lo COMPARE PONS AND CMCo 1F THEY AGREE EXECUTE PONS BOLUTIONS
] LF O0L1E AROVE PAILSy COMMARE PGNS AND AGSe IF  THEY “lth EXECUTE  PGAS
LTINS
Boo 1P CREVY abOvE FAILYs ERECUTE €ME SOLUTLON,
B AGAEEMENT BEtwEEN SOURCES 18 BERINES Af=—a
s CH] = 3 FPR [N DELTA v
e COM = 2 FPB LN DRLYA Yiea § Fp) {n DRLTA VI
Boo TRL & 3 PR In DELTA vE+w § FPY IN BRLTA vyas & PP LA BELTA ¥2
€ TrE eMe BOWLUTICN FOR INE PLANE CMANGE MANEWYER wILL ALwAYS BE EXECUTED IF GAEATLR

LML TR -
NOtRe~s FOR CASES whEN A

RERDELVOVE PLANE SmALLe wHEAR POSSIOLEs BATIAPY TME POLLOWING tékltlllhil‘“‘

Be RENDREVOUB MAMEWYEAS MUST BE AT LEARY 3O MIN ABaATs

Do teE NOMINAL BELTA W PSR TR) wiLh BE LB N ABOYE OR BELdw,

¢ ME oy INEe Enbvation Andul &2 BEE 1BELLN) OR DG IABOYED itk B TANGETES 19

O REATNRIASY Mt Ok dad ot t

¥ m‘m AV Buk TRY ELbvATION ANGLE CAMAST BE MOVED EANCTER fwAN )3 NImtes PRIoA 1R
[ ]

¥ifn thE Aas AS  bACKYP
TRESE MANEUVERS ARE PONSe CMCy
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MISSHON RULES
SECTION & TRAJECTORY AND Suibanct

ITEM

(\ REY

Sei11

s+

LT L

fa104

TRANSEAATH P‘C‘ WILL BE TARGETED 1O ACmIEVE ENTAY Co\ﬂl'tﬁ"l AS FOLLOWS ===

oy IF yEI GAEATEA THA\ !lﬂﬂﬂ EPS WSE STEEA TARGET VINE, )

| IF vei lf" TaAN 3IQQ° FRS AND Gl\ 60! vie SHlLLO! |l!6l' lINlO

& llﬁll“?! HID{QUQSI CORRECTION NOINAL EXECUTISN POINTS NILL BE AT thi FQLLQUING°--
i T2 414 RS,
e E1 = 2} MRS,
N tl » 3 mAly

TRANSEARTM #EE PuILELEPAT,

B0 HEE SCE RILL AT USE LANDIND POINT CONTROL WNLESS TR LANDING Aoind 18 WNACCEMHABLES
8o IF GAwa K1 B3 OUTSIBE T ENTAY CONRIDINS EXECUTE #CC ASAD (EXCERH Ghoentecs],

€0 TRE LAST #EE MIin BE ACHEDLAED KO LATEA TuaN Eled rOVRY)

Be THE GHN WILL BE THE PREPART MOLE OF EXECUTION POA ALL PEC Fga
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=121

S+

=139

PRECICTED ENTAY CORRIDOR wIOLATION AFTER THE LAKY MCC OPPORTUNL § Vmmm

As  UNOERSHODT LINE EXCERDED==< GROUND ADYISE CREW 10 FLY FULL LIFT UNTIL PEAR 4 I3 PABSED:
THER FLY GéNs )

$0 OVEREHOUT LINE EXCEEOED==~GROUND ADVISE CREW 10 FoY NEGATIVE LLFT 1O 2 4'8 FOLLOWED DY & ¢
CONSTANT ENTRY

§F THE EMB INDICATES A SRIP CONDITIONS NESATIVE LLET $riowil BC ACHIEVED PRIOK 10 vEAIRTING ™
Ems witm CnOSSE CHECKS.

LF Ik Emd LNDICATES AN UNDLRSHOOT CONDITEON EXITHs Pull LIMY showvid 8L ACwitved PRICA 1o
VERIFYING tHE £md with CROSE CHECKSS

InE Ghn 14 NO=80 DURING ENTAT [Fosa

Ao Pe3 YALUE OF vL DIFFEAL PROM TME GAOUND COMPYTLD Limits

Bo  PS YALUL OF DL DIFPERS FROM TR SGAOUND COMPUTED LEINM)TEe

€ CAUBES TRAJECTONY 10 wilnAYL tHE OFPBEL CIMETS (BLIP) GA EmE BERGLLS

Be  CAVSEE TRACIONT 1O vIOLATE fok ONBET LEmITS (&) ON Emb SCAdLLS

b ;:Mt‘ni :32."“ AtHITVORS At Cmsgm BEP BIFPEN FROM Tui uéllldn FONIION ATE DL B GARATER

Fo AP PnE 66N TAIM ATTETVDES AT 10b & DLFFERS FAOM thE SROUNG vALVES BT GALATER TrAd § D4
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b ORANGE SAFETN RULES AND ASREEMENTS 0

veavrevey

ogEALRAL 0

wrrvrrreevy

PATED 1 JanyaRy

RANGE SAFETY POLICIES AND CRITERTA ARE SPECIFIED Lk AFETA MANLAL (AFETAM) 137e)
' SUFPLEMENT  FgTAN

t!;’; YA FOLLOCING PISSEON PAES CONCEAAING SPECITIC AFETR/MASA  SNTERFACE
11,

TAE R3O wilh BOCOMFLISH TrE PaD EMERGENTY
ST CPF AFTER [GNETION ARD NASA [5 WRABLE TO ACCOMPLIEN CyTOFF, Tml R3O WibL SEAD
CNLY 1N RESFORSE TO A CODED VERRAL MEQUEST FACM TwE MASA LAUNCH YERICLE
TrE CLTC WILL CALL TrE BSG ON TME CLTC=RSED DIRECT LINE TO
MT EXECUTE THIS PRCCECYRE [F WE RAS & LIFTOFF INDICATION,

RANGE CYTQFF PROCECVAE LF Trl GPACE vENICLE  witb  NOT
RARM/KFCQIS
TEST CORDUSTCR UG, TC!,
TRANENIT Tol§ REGE3T,  Taf WSO 4lLA

A F;lgﬁ! CIRECTON (FD) WiLy FNITIATE ABCRT % RESPONSE TO A CODED wERBAL REJVEST FROZ ThE Wils
t ) CEpvAl iis\ BE CXECUTED LF RAAGE SAFETY FL1Gm) TERXINATION CRITEREA RAVE BEEN vIGLATED
RSG §FFONTY TERMINATE THRUSY MAVE FAILEDs TnE REJVEST FRON MSQ TO FO wiLt BE TRANSWITILD

C% Thi FLIGHT QIRECTOR LOGP wiTrm YHE FIOC=RSO PRIVATE LINE 4% BACKyPs

TeE R§O WILL SEND YFARM/®FCOS IN BESPONSE TO & CODED
CFR) R TRE FLEGHT QYNAWICS CFFICER {F{0Qty TmIS PROCECVRE wiLL BE EESCUTED IF ABGRT LIN]TS MayE
BEER EXCEECED AND ABORT MCTION HAS BEEN UNSUCCESSFUL, THE REJUEST FRCM FO/FIDS TO TrE WED alLL
BE TRANSNITTED CN THE 750 LIOP (CAPE 11100 WITH TWE FIOO=ASO FRIVATE LINE AS BACKLP,

YERBAL REVVESY FADM TWE FLIGHT DIKECTIR

TrE FO wllL [AFORM THE R5D whEN TrE $=1C N34 3 ©R WOy 4 ENGINE RAS SHUT DOwN BY STATING 'Ry
NOs 3 OUT LhOe & OUTITON TRE RSO LGOP (CARE 3111 ANDVOA ACTIVATE TmE ENGINE €u¥ LIGAT OX TeE RSy
CONSOLES TRE NDs 3 ENGINE OUT L1GRT CIRCUIT FCR FO 1O RSO IS mIGALY OES]RABLE.

LF RANGE SAFETY DESTRUCT LINES ARE VICWLATEDs THE RSO wILL SEND  SIARM/MFCOV® AND

NOTIFY
FO/FIDOs MO $PS THRUSTING wIll BE INITIATED FOLLOWING SuCm RANGE SAFETY ACTIONG

€

IF AN ESTABLISAED IMPACT PRESICTION (1F) PGINT LS ON THE CAPE KERNEDY LAND AREAs *POESTRUCT/FDY?
WILL BE TRANSMIVTED.

MIS$ION DATE SECTION GROWR PAGE

APOLLG 12 $/10FES  TRAJECTORY AND

GUIDANCE

RANGE SAFETY
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WMISSION RULES
SECTION § TRAECTORY AMD QulOANCE

REY

ITEM

(3}

TEL ABORTE AND RESIDUAL TRIMMING PRILOSOPHY,

PREMATURE SHUTDOWNS ANE OUIDLINES FOR USE OF R PROPELLANT,

e NO SRR ISHITION= 0O NOT ATTEMPT A MauAL RESTART, SLEP 1 REY AND DO
MALFUNCTION PROCEDVRES,

Bo AFTER §P5 FONIYIONS THERE wiLL BE O MANYAL 3PE SHYTOOWNS
3o FOR PREMATURE SHUTOOWN+e~

(AY TEI DELTA v REMAINING GREATER FHAN IWE RCS BELTA ¥ CAPABRILITY WiNUE 20 Fp3
REETART $P$ AND COMPLETE TWE TARTETED SukN, NQ TREM.

€0)  TEL DELTA v REMAINING LESE TmAN THE RCS DELTA v CAPARILITY mINS 10 FP0y
PASEC VPON CREW NOGEMEAT MO TRIM,

IC] RESIOVAL LESS THAN § FPS » TRIN X AND 24

NOTE=== IW1$ RULE ALSG APPLIES FOR A OPS TE| wiTH NO CGPERATIGNAL 5PF FOR BACKLP,

Br PREMATURE OPS TED SMuTDOWN WITH AN OPGIAFIOM‘L P8 AF BACKUP,

ty NO DP§ IGNII'ION = SLIP 3 REY AND PO MALFUNCTION FROCEDURES AND RETARGEY
VSING OPS OR $P§,
20 FOR A PREMATURE SMUTDOWN IN THE MOOE I1] REGION (ACHIVED FEI PELTA v LESS
::A;l ’:?9 FP3/PRE=ADORT FERIOO LESS THAN I3 HRY = FARGET THE &P& FOR THE
X ]

Js  FOL & PREMATURE SHUTOOWN [N THWE MODE § NEGJON (ACHIEVED TEJ DELTA ¥ GREATER
THAN 3700 FP3) = TARGET THE $P% AT TEL ¢ 2 HR.

RULES $=132 THRU 52139 ARE RESENYED.

Ar DN SENERAL ONCE THE §P3 FAS DEEN IGNITEDs THE MANEYVER VILL 86 COMPLETED WiTW THE §P§
ENGINE.  THIE IMPLIES TWAT TWERE wILL BE NG  MANVAL PYTOOUNS AND A3 MANY REJTANTS A$
NECESSARY TO COMPLETE FHE TET MANEUVER QUANTITIES FOR THE DELTA v AULES LISTED  BlLOW  FOR

GREATER THAN 3 FPS = RTS ¢X OR §P3 MAY DE VEED TO COMPLETE Tl TARGETED BUAN

misston  Imev Joatre  [scerion GROYP PAGE
aroto b2] 8 fiessisafrracecTony ane  [TRansEARTH
GUIDANCE fewtax s-19
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SECYEON § TRA E¢TORY ArD SIDANVCE

REY

ITEM

=19

~led

3eley

=138

LR ]

=181

=15

=134

§F AN ATTEMPT 1O TERMINATE TwRWST BY PIARM/MFCO'Y I8 URIUCCESSFuL wwlbE TRE (LAY J-L I
CENNEDY LAND AREAS PPDESTRLCI/PD'Y Wity BE $ENT,

WhEN Trf §P RS POVED CFF TrE CAPL4 FLlSet TERMINATION ACTION WILL BE LENITED TC 1 0ANMIMFCQIY R
CRES INITIATED ABORTe Thl SIBESTRUCI/POVY FURCTION WILL BE BENY ONLY AFTER FO/FIDO CONFIRMaTICK

OF SATISPACTORY SPACCCRART SEPARATICNS AND ONLY IF FyEL DISPERSICH 1§ NECESgART,

IV AN [P POINT 15 E3TAQLIEHED ARD CPOESTRGCT/POYY [§ DEEVED uNNIEISSA?:. Ttk N30 Wl WOTIFY

FO/PIECe PYSAFE Wit DE SENT WPON FO/FIDG!S REQUEST-o=t0asd SEND SAF(E?,

FOURIDO wikh DECLARL 7D THE RSO WhEN TWENE [§ %O POSSINILY
CREITy A%D TmE R30 wilL MOV ALLOW THE AFRICAN GATE TO BE OVEAFLOw

A% ETR RANGE SAFETY OFFICER (PRSO} US REGUINED AY BERMUOA 1O WONITOR PRESEAT POSITION AND [WMPACY
PREDICTEON CAANTEs TO CBSEAVE TELEYETRY CISPLAYS AND TO TRAASMIT TmE  MANGE SAFETY  FunCTiong

WHER COUMANDED 1O 0O 50 BY Trs 50, FOR FLIGHT AZIMUTHS LESS Tman 50 DEGRELS InE  BR30Q
ASIUME PRIMARY RANGE SAFETY RESPONSIBILITY EN THE EvENnY OF LOSS OF COMMUNTCATEQNS  BETWEEN
BRSC AND THE RS04

SAFING BY THE RSO WILL BE TRANSMITTED APTER SATE PENETRATION AND FINST $=IVD CVTCFF  whEN

FO/FIGO REQUESTS===t7RS) SEND SAFE.T WHEN SAFING [§ CONFIRMEDY THE RSO wilk  STATE *FRAFING

COMFIRMED 'y IN THE EVENT OF LOSS OF COMM wiTy FO/FID0n THE W3O Wikt SEMD SAFE OMY [F RE
CONFIRM $=1VE CUTOFF,

IF SAFING CANNGT BE CONFIRMED BY THE RS$G: ANITHEA SAFING BTTEMPT WiLh BE MADE BY ImE R3O ON

FIRST ORBITAL PASS OVER THME CAPEe COCADINATION Wit BE EFFECTED WITH TME SUPERINTENDENT OF RANGE
CPERATIONS (ER0} AND FIDO YO ENSURE COMMAND COVERAGES AND TELEMETRY CISPLAY AVAILABILITY. AT THE

KGREED TIME(=FIDQO Wikt STATEs 'V RSG SEND SAFEVe, UPOA CONFIRMATICNY THE RES wlILL ST
VIEAFING CONFIRMER 'Y,

TrE FO/FIDO WILL INFORM THE RS0 IMMEQIATELY UPON DETERMINATION OF A SPACECRAFT SEPERATION.
NOTIFICATION WILL BE TRANSWIFTED ON THE 22 LOOP (CAPE 131) WiTH THE FIDO=RSO PAIVATE LIME
BATEUP,

LITE OF JNSERTING THE SPACECRAFT INTO AN
N

L1141

Wit
TrE

trE
[11]

TnE

ATEn

THIS
A%

- . .-
missron [REv Joare  J.ccrron GROUP PAGE

APOLLE 2] FNL f9s20/8% TRAJECTORY AND RANGE SAFETY
CANCE 2-20
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NASA - Manned Spacecrail Center

MISTION RULES
SECYION B TRAECTONY Aad Guipancl

REY] ITEM

3-1%3

Ll°l!i

=137

LLII LTI T LT LI L g

PERED

AT CEAST Fu0 000 VENICARE POSITION DATA SOURCES ARE MANDATORY TO 4./0 FOR [ACH Pradl oF utete
YEr]Cy

FLISHT PATGR TQ TrE APRICAN GATE ¥O ENADLE TwE RANGE SAFETY OFFICTR TO CETEAVINE IF TWE
£S5 NORMAL OR YIGLATES ESTABLISHED [NFLISMY SAFETY CRITEN!A,

GATA FRON Twd (B} OF TWT  FOLLOWING TWREE 13) RADARS  BRE  MANDATORY TG /0 (GTmER  m]gnLY

PESTRADLE w=w BEAMLOA FPE=1l) BERMUDA FPQehe AND GRAND TURK TRo~lly

PRESENT POSITEON AAD 10 PLOTE AT BERMUOA (B0AD QSING ENPYTE FROM EITHER TmE BOA  FPS=14 DA BOA
FPQ+p RADAR ARE HIGHLY DESIRABLE FOR LAUNCH,

MISSION 2TV | CAYE '![CTION GROWP FAGE

GUIOANCE 2=31

APOLLO IEIFNL !Ilﬁ/i?l TRAJECTORY ANC | RANGE SAFETY
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ﬁASA « Manned Spicecrail Center

MISSION RULES
FCCTION B TR ECTORY AND SulbANGE
REY] ITEM
$ ATROQANE SYETEvg ¢
bl LA AL LI AL AL DL LY ] ]
SoiS0 g Twd P OPERATIONAL RaNGE SAFETY COMMAND RECEIVERS ON EACK LAUNCH YEWICLE BTaGE 1§=1Ce §=31s AN
SoTvBY ARE PANBATORY TGO 4750 TME RANGE SAFETY SLPLRYJHOR CCNSED AT Thf GAURON  COATADL CENTEN
WivL DETEANINE {F TWE RECEIVERS ARE CPERATING FROPEALY,
S=130 1 [y CoBAND BRACON NOs 3 OR NG 3 IS RIGFLY DESIRABLE FOR LAUNGH,

o

MISSION | REV | DATE

SECTION CGROUP FAGE
APDLLO LZRFAL 19710/69] TRAJECTORY AND | RANGE Sasety
GuWIDANCE =22

o
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SECTION B TRAJECTORY AND SyIDANCE

REY

HEM

L ReY 1]

=16}

[EIALATITS LRSI ST Y

COMMANG FEUNTRDY, ¢

TerevevrrsTaTELT I E—E

A & SECOND TIME DELATY SUTWEEA YPARM/MFCOTY AND *IDESTRUCT/ZPDYY WL
E§0 COASOLE IN TrE RCC

NASA D;."Vﬁi DRS COMMAND/CONTROL CAPABILITY 1§ MANDATOAY 10 470 FLA FLISnT

REV JUATE

GROUP

PAGE

oL (9710760

AANGE EAFETY

5=23

AL, TrS LEXY Trav B

BE PROVIDEC By TEMERY IN TRE

e R A e
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MISSION RULES
SECTION 3 TRAJECTONY AND CuIDANCE

REY

ITEM

"l

1+143

=lhd

148

CverrwwrrrrTrraveY

CAE ALE OF TwG (3] Puivatiy IADEPENDENTY GEOGRAPAICALLY DIVERSIFIED COMMUNICATIONS LINCS DETVEEN
Trl B0 AND BRSO [§ MANDATORY AND TR OTHER [§ miSmLY DESIRABLE,

ONE 110 OF TWl FOLLGWING TrREL 903 COMMUNICATIONS LINKS S PARDATORY BETWEEN Inf [T1.] A'IMD FRIFLOO
ARD TmE QTHERS ARE miGeLY DESIRABLES

130 KO LOUP (CAPT 111D
2} RS PRIVATE (InvEs
131 FultnY DIRECTOY LOOP,

& COMMUNICATIONS LINK BETWEEN THE R3O and TME NANGE  SAFEY

¥ OSYPERYVISOR  {CR3S) AT THME LAUNGH
COMVTROL CENTER [§ PAMDATORY FOR Tead MINYTE DESTRUCY CHECKS,

A DIRECY LINE COMMUNTEATIONS LINK BETWEEN TrE RSS AND THE LAUNGH YEWICLE TEST Cofwucma [{{%{4}
IS MIGHLY DESIRABLE.

MISSION JREY JDATE SECTION GROVP PAGE

APQLLO 1RIFNL | 9/10/8 %] TRAJECTORY AND [ RANGE SAFETY
GUIDANCE S=14
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VISSION RULES
SESTION § TRAJECTORY AND Guidancl

REY

ITEM

I=lte

-1

srrerververew

! TELEmETRY ¢

Teverererernn

v !lbt'irli QATA (ONBRARD Ovlblkﬁc PARAVETERSY TO TrE ATCH ASE  WIG-LY  SESIRARLY WNTIL  §eivd
CUTOPF FON [P COMPOTATEON AND RS5O DISPLAY,

TELEMETRY REQUINEMENTS TO BE CISPLAYED FOR TrE NSO AND TwE BASO ARL MIGALY CESTRABLES

MiSSICN JREV JDATE SECTION GROVP FAGE

APOLLO 12]FML [9/10/4%] TRAJECTORY AND | RANGE SAFETY
GUIDANGE 5=1%
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WISSION RYLES
BECTION § TRACTORY AN SVIDANGE

RLY

ITEM

161

iy

e dd i Ie IS TR LTI LTI 2 T Y = T P T

P RANGE SAFETY WEATRER RESTAICTION !

LL L e

WIND RESTHICTIONS~ee
AN ANNUAL PRGFILT wind RESTRICVION OF SI6MA Wil BE IN EFFECT POR LAUAGH,
CETVING AND wISIRILITY RESTRICTIONgmoe

MO CELLING ON VISTOILTTY AESTRICTIONS with BE IMPOBED PROVIDING CAv FRE=14 AND MILA
RADARS AND DEACON NQy 1 ARE QPERATIONALY

TPy=}¢

PISSIOn | REV JDATE SECTion JRYP PAGE
.

APOLLG L2IFAL | #/710/780) TRAJECTORY AND | RANGE SAFETY
GUIDANCE 5=24
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UISSION RULES
BECPLICN & = SLV = T8} trAQuGe TR4/THeA

Rty

TEM

SUMMARTY OF LAUNCH PRASE LLES

(2] $0IC LUSS OF TrRydtT

LA LOSE OF ATIITVRE CONTAOY

=) INERTIAL FLATFORM FAILURE = ACCELTROMETER
[ LY INERTIAL PLATFORN FAILYRE

7 S=11 V038 oF TrrysY

[ ) S+11 G1MBAL BYSTEX FalLVRE

[ 34} =10 SECOND PLANE SEPERATION FalLS

10 S IVE LOSS OF WYDRAULIC FLVID

=11 S=]vE LOSS OF TaRUYY

E*13  F=IVE COLD MELIUM SHUTOFF vALVELE) FAlL OPEN

THE FOULOWING MISSION RULES ALSO APPLY IO THIS SECT[ON~=»
NENE

MI13510n  JREY [DATE SECTION GROUP PAGE
ARCLALO L2IFNL 19/1076%] 5Ly = THL
THROUGH TBAZTB4A =1
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WISSION RULES
MCTION & = SLV = TB) THROUGH TR /THA

L 1]
€
Pe

"

Je

P3E QENEAALIIED SWITCH SELECTOR COMMAND CARABILITY EX]§T§o=sw

Foo WHEN CREW ENADLES [V COMMAND BYSTEM (ERCERFY A5 NOTED DELOW IN [TEW §)

Te  APFTER TOT ¢ 28 NNy .

PEC MANEUVER UPDATE AND INWIRIT CAPABILITY CXISTS FOR TET MANEVVERS DMLYy

O4E RAS NAYIGAYION UPDATE CAPABILITY (FHR §~33 AND TARGET UPDATE CAPARILITY (FMR §=4)
PIE MAE NO COMMAND CAPARILITY DVAING POVERED BURN PraSEdy

A SAFE QETANCE BETWEEN THE SPACECRAFT AND $~IVB/IV I3 DEFINED AS TUU0 FTs

BEE bIvL RECOMMEND NQ B=1vD RESTARY FOR ANY CONFIRMED COND]TION/ MALFUNSTION I8 THE  LAUNSH
YERICLE WHICH RESATE [A~vs

be A CATASTROPHIC HAZARD
N ACHTEVEMENT OF AN $=Iv0 ENGINE MAINSTAGE BWRN  wiTd EEPECTED CYUTOFF oA
SHUTOOWN CONDITIONS PEFINITELY PRECLUOING AN ACCERTABLE LUNAR MISEIONe N
APPLYING Irls CRITERIA TQ SPECIFIC MIGSION RLESY A GO/ND GO RECOMMENDAT L ON
¥TLL OC REWINED [F INSUFFICIENT S=[¥8 CONSUMABLES OR PROPLLSION PERFORMANCE
15 AVAILABLE TO AJBURE ANY FINITE PROBABILITY OF ACHIEVING A CUTOPF  ORBITY
VITH $54000 NoMy APOGEE ALTETVOES ‘ b
IN THE EVENT GF X0 3=1vD CONITION AT NEGTART OR AN EARLY §=[v8 SECOND OURN CUTOFF: THE
SPACECRAFT SHOULD REMAIN AYTACHED 10 Tnl S=IvB/[y AND MONITOR LHE AND LON VLLAGE PRESSURES
UNTIL THE STAGE STATUS CANM BE ASBESSED BY GROWND, [F EMERGENCY SEPARATION 1§ RESIALD
JHMERTATELY AFTER $=Dvi CYTOFFy THE SPACECAAST SHOULD IMMEDIATELY GO TO &  SAFE PISTANCE
ETO00 FT) FROM THE §~1VB/1Ys ‘<
ABORT OR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECOMMENDEQ FOR THE FOLLOWING=»=
=1 §~1C LO53 OF TrRUSY
#=2 L0535 OF ATTITUOE CONTROL
Hi=T  S~11 LO5S OF TrRyst
deh=l  S=11 ANY $°NGLE ACTUATOR HARDOVER INBOARD
6=  S~J1 3ECOND PLANE SEPARATION FAILE TO OCCUR AT T3 ¢ 3§ SEC
$=10 S=IvE LOSS OF ENGINE HYDRAULIC FLUID FRIOR TO FIR3T 3=IyB BuAN
11 5~I¥D STAGE 1055 OF TWRUST
6~12 §=5VB COLD nELIUN SIUTOFF YALYELS) FAluS COPEN
SPACECRAF] GUIDANCE TAKEQVER wILL BE RECOMMENGED FOR THE FOLLOWINGe==
=% LAUNCH VEMICLE [NERTIAL PLATFORM FAILURE-ATTITUOE NEFERENCE
T=8 1055 OFf l"ll’\.fDE CONTROL DURING TAS, 27
S=I1/5=Iv8 EARLY STAGING WILL 8E RECOMMENDED FOR THE FOLLOWING=an
t¥p=T 5-13 LOSS OF ThAUST
*ob=8  §S~IL ANY SINGLE A¢TUATOR MARDOVER INBOARD

#HE=1T S~1VE COLD HELIUM SHUTOFF vALYE(S) FAILS OPEN

*8  J[ME DEFENDENT

®ISSION JREV JOATE SECTION GROUP PAGE

APOLLO 12] 8 |167317%] sLv - T8 -
THROUCH T4 /TBaA &2
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MISSa SULES
SECTION & = SLv = IB] THAGUGH THA/TB4A

REV,

ITEM

L]

»

Tul ENRIBLT PAIOR 1O RESTART OR  SPACECRAFT SERARATION wiLL BE  NECOMMENDED POR -t
FOLLOWINGmaa .

-1 :Hﬂsﬁtt:"“ PAOPELLANTS REMAIN  FOL  ACHIEVEMENY OF ACCEPTABLE ALTERNATE
[}

T=3  FALLURE OF RANGE SAFEYY Bvatem AFTER INSENTION

T=4 LOES OF ATYETVOE CONTROL

tedt Selvl LOMS OF ENGINE NYDRAWLIC FLyiD

$=4  B=lvd ACTUATOR CONFIAMED MARCOYER PRTGR TO THE * § NIN 18 $EC

=0 LOBS OF ATRITUDE CONTAOL OURING Blvl BECOND BUAN ’

:z:gg::a ’sr::;l:g“g:: Tol  EnmiBil with B8 RECOMMENDED UNLESS COMMAND ACTION (4

Tod Jed ENGING MAIN ORIDIZER YALYE PAILS 10 CLOSE AT FINRE S1ve Cutors
#Ted olvd £000 MELTUM SUTORP vALVES FATL 19 CLOML
*held g;};l STAGE COMMORN BukmEAD DELTA PRESIURE REACKHES ON  ERCEEOS +34 On =4

1230 222 ENGINE START DOTTLE PRESIVAL OUTHIDE NEATART LImiTS

* EMEASENSY BUPARATION REQUIRED

m nlu mmnn mm wl Chey [ AL R
froptp ghoum comins'1o val opl i e g

.“ WILL FAmi@lT 14 I Dk CvEn? & L1 MO+30 DRCLAION 1) Mbl( In tede
TAEAE MRt DR AT LEART AN 06 MIn COASY PERIOO DETWERN S1vD FIAAT And RECond Buhnds
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meeston Ingy 1pate ] pection
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SECTION & = SLY = 18] THROUGH TEa/TBaA

REV] ITEM JCONDITION/MALFUNSTION®  FHASE ¢ A NG T CUESINUTES/COMMENTS
1] L] L ]
v 1] 1] L]
[T} $+1C STAGE LOSS OF  *LAUNCH 'A. CONPENLE mESSEON CAbNs CUESnes
tHRUST * '
4 l [T THRUST OX SeifCmEs =  OFf
Aa ANY SEINGLE ' ' YOLRIIAILS THAQUGH Katell$)
ENGINE ' 1 ‘
PRICA 10O Tay ' $03C INFORM FLIGRT na '
' FL00. '
L} L] L]
) " L]
B ANT t-o CA mORE 0 00 ADORTZEONTIMUE nmm L COR L ) :nAmnn PAESSUNE LESS
ENGEAE * ' ' fuan san PIEA DAeMAL teROUGM
: : : ] 311 ]
Lo PRIOR T . . 1+ AAGAY 19, LO'\GITU‘DMAL AC(ILI.MHOI\ . iad
oumuum * ' BYE LNFORN FuLlm) T pA2ealdt
# a0 ualuu' * AND PRANSHIT ABAT ¢
Aulo Adont : AEvtdT, :
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LAUNCH
LAUNCH WLy BE CONTINUED A8 LONG AS THE BYIT CLASUIT AND §F SUBPLY WILL JUPPORT FLLGnT CALY
DEMANGS FOR AT LEAJT ONE REY AMD ENTRY INTO Joly TRERE ANE NG COQUANT FATLURES FOR  wNi(H
CAUNCH/TNBERTEON PHASE WILL DE TERMINATED,
LU | 14
WATER SvAPORATION wiLt BE LINITED TO COMPONENT TESTING,
POWERED DEICENT

THERE ARE NG C§M ENYIRONMENTAL CONTROL SYSTEMS FATLURES FON wHICH POWERED DESCENT witlL €
TERMINATED

ALL PHASES

Ao BACKUP SYSTEME AND BACKUP COMPONENTS WELL MORMALLY O ySED FOA THE nO3T
RAPID PRACTICAL METURN FH EARTH: NOT FOR MISSTON CONTIMUATION,

s LM SYSTEME WILL BE VSED A5 REQUIRED FOR. CEM SYETEMS BASKYP, EF  €4M  SYSTIMS
REGUIRE LN BACKUP THE DESCENT $TAQE wILL BE RETAINED WHERE POSSIBLE,
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1TEM

PR

DEFINITIONS
L0838 OF CARIN INTEGRITE v

¢ PRESSURE YESSIL LEAKAGE SUCH THAT CARIN PRUESVAE CANNGT B WALNTAINEG GALATER
TrAKs OR EQUAL TO ¢o3 PE1A BY CABIN PRESSURE REOGULATORS $303 WB/HR TOTALY.

Lo8s OF VLT INTEGRITY==>

1oL POA AND VAT VOOR LTAKAGE [N GREATER THAN @43 PSIAMIA (13 LO/HAD [T

PEA SUIT LOOP PREFSURE CHECKs
Vo558 oF SVIT CIRCyiTe-.

INABILETT OF THE SUILT CLRCULT 1O MANTAIR ADEQUATE CREW COMFONT AND/OR €O REMGVAL

WITHOVT LSING DIRECY €3
LG58 OF 01 PANIFOLO=="

AN OF MANIFOLD OR REGALATOR FAILURE WiTH WHICH THE Sulf CLRCVIT €2 DEMANDS CANNQT

BE SVPPLLED FOR ENTRYy
LOSS OF PRIMARY LO0P COULING==~

LOss OF ALL FLOWI A LEAK WH1CH CANNOT DE li'OLlTIDl OR COMBINED FAILURES SUKN THAY

RADTATORS AND CVAPORATOR PROVIRE NO COOLINGs
1088 OF SLCONDARY oG0P COPLING==~

LO85 OF ALL FLOWr A LEAR welCH CANNOT BE LEATED
RADIATCAS AND EvAFORATOR PROVIOE NO COQLING.

1088 OF COOLANT LOOP AACTATORG=""

ON COMBINED FATLURES (M TrAY

RADIATOR LEACS BuOCRASE of AL, FLOW THROUGH RADIATOAS, OR RADIATOR DEGRADATION
SycH THAT ToTAL LONG TERX YSAGE CF WATER I3 MORE TrAN (5 BEING PRODCEDs

LOSS OF ALL COOLING="
LOSS OF PRIMARY AND SECONDARY LOOF L. OLINGs
LOSS OF SURSE TANK AND/CA REPRESS PACKm—=
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10°10] 08 SveTEN
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- | )

Oy THE RUPALSES PACK YALYE VILL BE IN OFF POSITION FOM ALL PHASES JACUPT LAUNCH)
ENTRY) AND TUNNELZLN PREBSUNISATION AND RECMARGE

Co Tl SUIT CIRCULE MUBT BE PURGED OF ACCUMULATED M3 ONCE_EVERY § HOURS FOR ONE
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}\ Fo  THE BUAGE TANK AND REPRESS PACK VILL NORMALLY BE RECMARGED $1MLTANECUSLY,

~ 6o CM CADIN PRESSURE WILL NOT BE ALLOWED YO DROP BELOW &00 POIA  DURING  NORMAL
~. M PAEESURIZATION EXCEAY DURING TOGE,

He  TWE €M ECS wint NOAMALLY SUPPLY ALL 02 FOA CONBUMPT 10N ANE  LLAKABE  GURING
IvT PHABES

v THE FLIGHT CREW wiLh DON SUITS FOR THE POLLOWINGm=e
Lo EMABILISY TO MAINTALN CADIN PRESSURE ABOYE 443 PSIAs
e ALL UNDOCKED OPERATIONS.
Je  Tosla
0 GLYCOL LEAKE IN COMMAND MODULEs
( ™~ B+ FIRE. SMOKEs CONTAMINATION IN CABING

4o THE FLIGHT CAEW WILL DOFF Sults (TIME AND COMDITIONS PERRITTING) FOA InE
FOLLOWING===

1« LOSS OF SET CIACUlT,
Fi CONPIRMED LEAK-OF $LYCOL-EN SWIT CIRCUIT) - -
COOLANT NANAGEMENT

- Av  FOR BIMULTANEOUS FAINARY AND SECONDARY LOOP OPERATICNY NORMALLY EITMER THE
PRIMARY OR SECOMDARY LGOP RADIATON WILL 8 T8OLATED,

Bs GLYCOL RESERYOIM WILL BE ON LINE AND RADIATORS WILL BE BYPASBED FOR LAYNMCH,
Cs :aég:;!! SLYCOL ACCUMZLATOR QUANTITY WILL BE MAINTALNED BETWRIN 30 AP 70
L]

Ps  SECONDARY COOLANT WILL OR OFF POR LAUNCH,

€v  ADCITIONAL POWER LOADS Will BE ACDED AS REQUIRED [N AN ATTEWPT TO MASNTALIN
PRIMARY RACIATOR OVTLET TEMPERATURE SREATER THAN =10 bids
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- Ae  WASTE WATER WiLL BE MAMUALAY DUMPES OVERBOARD Ap REQWINED 1O mAInTA[N
INDICATED WWARTITY LESS TWAN B5=30 PEACENT, WASTE WATEN wilL AOKMALLY BE
OUMPED 10 35 PERCENT. HOWEVERs §F wASTE WATER GUANTIEY  [NSTRUMENTATION
. (CFO001) 1% LORTY BARTE WATIR WiLL DE QUMPED UNTIL POTABLE WATEN GUANTITY
(CFO030) DEGINS TC DECREASE,
( P WATER DyMPS WELL DE MANAGED $O TwaTess
) bo AT 0Ty THE WASTE TANK WILL CONTAIN GREATEN IrAN 7§ PEACENT.
2o AT CM-SN GEPARATION) TME POTABLE TANK WItL BE Fyil AND TWE WASTE TANK WiL\ BE 99
PERCENT FikL,
€ % ORDEN TO RECLCE TAAJECTORY CALCVLATION PERTUDATIONS, WATER PUMPSs  AND
FUlL CELL PURGES wily NGT PE SCHEDULNED==~
\ | 1o BETGERN MCC ) AKD LOI-1a PLus TuO HOURS
. 2o WITMIN THREE REvS OF PRE=DOJ UNDOCKING
1 Fo BETWEEN TEJ AND SEATANT STAR CNECK PRIGR TO MCC §
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M3 TaNk 3 PRESS $CO040P HETER COMMON MANDATORY =29
misston fnev Joare  Jsecrion anoup past |
APORAG 131PNL [ 9714/49] Con CAYOOEALCS INSTR ARG 11es I
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VISSION RULES
SECTION 13 = €M TLECTRICAL POWER BY$TEN

REY

HEM

=)

13-}

133

12«4

12=3

127

trenpengany

1 GENERAL ¢
e S Y
LAUNGH
Av LAUNCH WILL PR CONTINGED AS AONG A3 SUPFICHTNT ENERGY 13 AYAILADLE TO PEAFORM AN ENTRY N1
25“%::’% PIP 13y THENE WUST B AT LEAST ONE MAIN B3 AND ONE AT BVS OPERATIONAL 10
]

Be  THERE ARE NO FUEL CELL FAILUNES FOR WHICH TRE LAUNGCH PAABE WILL BE TEANINATED AS l.bw As
THRER ENTRY DATTERIES ARE REMAINING TO $UPPLY HATN BUS LOADS

POVERED OESCENT

;HE:l‘éts'NO EPS FATLURES FOR WHICH POVERED DESCENT wILL B TERMINATED EACERT FOR LI5S OF  THREE
v ’

ALL PRASES

Trk WISSION WILL BE CONTINUED A3 LONG AS THE REGVIRED AUMBER OF FUEL CELLS
CAPARLE OF SUPPORTING MISSION NEQYIREMENTS 7 T5 10 80 AMPS FWItnOYT PatrERY
DURING 503 DELTA V'§) AND THREE & ENTRY BATTERIES REMALIN,

ARE AVAILADLE AND ARE
SUPPLEMENT  EncErd

BATTERY 1§ CONSIDERED FAILED [F~=~

d OVTPUT 15 LESS THAN ) AMPS WHEN CONNECTES TO A MALM Buj DURING $PS§ MAMEVVERS [NOMIAAL TOTAL
BATTERY CURRENT FOR $SPS NAMEUVERS I3 20 ¢/» T AMPSI,

Bs  SUSTAINED BATTERY CHARGER OyTiyl I$ GAEATER THAN 249 ANPS AND ALL LOADS REMOVEQS
AN AC BUS 15 CONSIDERED FAILED IF ANy TWO PHASES CANNOT BE MAINTAINED GREATER TriAN §3 YoLTS.

AN INVERTER IS CONSIDERED FAILED [Fr-=
Av OUTPUT VOLTAGE ON ANY PHASE 13 GREATEN TrAN 330 vaAC,
Be  OUTPUT YOLTAGE ON ANT TWG PRASES IS LESS THAN 5 VAZ,

FUEL CELL I3 CONSIDERED FAILED FOR MISSION PLANNING [Fo==

As FUEL CELL CANNOT SUPPLY SUFFICIEAT POWER TO MEEY ETS  OWN PARASITIC LOADS
INLINE HEATER POWER AS REQUIRED),

Be  FUEL CELL H2 LOUP 18 CONTAMINATED WITH KOHe
v REGULATED M2 PRESSURE J3 LESS THAN

PSIA FOR CRITICAL OPERATION~ LOWER
PRESSURED .

13 AMPS  PLUS

J4e? PSIA (CORRESFONDS TO N2 PRESSURE SHIFT DOWN TO 285.2
B2 PRESSURE CAN BE MANAGED BY TURNING OFF n20 TAAK

TLl MINIMUM PURGE CAPABILITY IS BOTH CRAYGEN AND HYDROGEN ON CNE FUEL CELL AND AT LEARY QXYGEA ON
ONE OTHER FUEL CELLs

RULE NUMBERS 12=9 THROUGH
13=19 ARE RESERVED.

¥ EYSTEMS MANAGEMENT * T

MISSION  IREY [DATE SECTION GRCUP PAGE
APOLLO L2]FNL | 9/10749] C3M ELECTRICAL MANAGEXERT
POWER SYSTEM (i 12+1
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MISSION RULES
SECTION 33 = CHM ELECTRICAL POVER SYSTEM

REY] 1TEM

113

WS MANDFEMENT

a
[ 1

C

-1

Q10 AND ONLY ONT FUBL CEML WILL B8 TIED TO DOTM MaIN BUSES:

l“lll‘llz VIV DU CONFISURED BN THAT MALA BUS A WILL SYPPLY AC BB B AND MAIN BUS B WL
SUPPLY AC BUN 24

PAIN B VOLTAGE wibt, B8 MAINTAINED GREATEN THAN 3443 véc AND LESE THAN D1 vBCe ONE  FyfL
CEVL AT BE OPEN CLACUITED FOR OPTIMM YOLTAGE AND POWER MANAGEMENT,

THE BATTERY CMARGER WILL BE USED 1O CHECK OWT A SUSPECTED $HoATED pus (CACEPT  MALA  BUSESY
AFTER ALA EQUIFHENT AND PONEN SOURCES mAVE BEEN NEMOVED FROM ygs

MINIMUN AN BuB VOLTAGE WILL BE NAINTAINES 1O [ 11 CWI'IILC WITH OMLINE OPERATIGN
EQvIPMENT,

LTI 1 ] L1
e PONS e
b MTO SM=RCS L)

Se AJTQ CM=RCS 1
o DIRECY sMemCE 2140
Bs  DIRECT {M=RCE ) 7,0
Te  ENVERTERS 110

BATTERY MANAGEMENT

L1}

-}
|

Fa

1)

BATTERIES 4 AND B WILL DE VSED TO SUPPLEMENT MAIN ByS LOADS FRON T=73 SECONDS TQ INSERTION.

BATFERIES A AND B WILL BE VSED 1O SUPPLEMENT MAIN $US LOADS FOR $P5 MINEUVERS: BATTERY ¢
VILL BE RQOTATED TO MAINTAIN BATTERY BALANCE IN THE EVENT THE BATTERY CHARGER FAILS:

BATTERY CHARGING wilLL BE TERNINATED FOA GNE OF THE FOLLOWINGs WHICHEVER QGQURS FIR§Taww

le INTEGRATED AMP=HOURS INTO BATTERY BY CHARGER EQuALS INTEGRATED AMPwHOURS -OUT
CF BATTERY BY LOADS, .

2o WHEN BATTERY CHARGER VOLTAGE AS [NDICATED BY BATTERY BUS VOLYAGE [NCREASES
TO 3045 vics

THREE PATTERIES WILL BE TIED Q THE MAIN BUSES FOR DECRBIT MANEWYER AND ENTRY,

BATTERIES ARE CONSIDERED TC HAVE 40 AMP=HR GAPABILITY ENFLIGHT AND 43 AMPwHR CAPABILITY FOR
FOSTLANDIAG,

A FINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE LSED EXCEPT DUNING DECRBIT: ENTRT AND
POSTLANDING)

BATTERY VENT vALVE wWILt NEMAIN CLOSED UNLESS MANLFOLD PRELSUAE 15 GREATEN TwAN & FPSiA.
VENTING OPERATION wILt BE ALLOWED TO TROUBLESHEOT A SUSPECTED FROZEN DUMP,

MISSION |a:v oATE [ SECTION GROYP PAGE
APOLLO Y2l FNL | #/10709 €5 ELECTRICAL MAMAGEMENT
FOWER SYSTEN 12-2




oy "

NASA « Manned Spacecrall Center

WISSION RYLES
SECTION 13 » COM BLECTAICAL POWER §THTER

REY] ITEM

A

»

L 1}
Hy
11}

As
L 1]

11=33] FUlL COLL mAnAGEMENT

1233 INVERTER MANAGEMENT
INVERTEAS MAY BE AEWOVED FROM LINE FOA ANY OF THE FOLLOWING REASONS ===

ML NUMBERS L2+24 THROUGH
1i=2t ARE RESERVED

FUBL CILGL WTLA BT P FBAUTOONNT D POR THE FOLL 0w Ngams

bo ' SUBTAINED CURRENT OVTPUT LEKS TwAn ) Awgy

fo FURL CHLL N2 LOOP 16 CONTANINATED WiTh Kow,

3o REACTANT LEARAGE /EOPARDELING MIGHION DURATION,
PUSL CELL MAY BE 1/OREN CIRCHITEDSE FOR THE FOLLOVINGaes
Yo BRIN TEMP SACATER TrAN 478 DESs £,

Bo  TCE TEWP GAEATER TWAN 25 DESs 7o

B FALLVAL OF N3 PUNP OR BLYCOL Pyidy

b5 VOLTAOE MANASLMENT,

So  FURL CELL CANNOT BE PUAGED AND TimE TO 00 (4 SREATER THAN PAEDICTED LLL1N
COLL LEFEYINE,

FURL CLLL O3 MND M3 PURBES WiLL  NORMALLY PE PERFOAMED AT 12 AND &9 MOUR INTERVALS)
:gi::t&\’ﬂ.h HOWEVENY THE INTERVALE WILL BE PLEKIBLE TO COINCIDE WITH WATER DUMPS [AEF, WA
ADDITIONAL PURTES WILL BE INITIATED AS OPEAAT[ONAL COMDITIONS DICTATE,

FUEL CRLLS WILL NOT BE PUROER FOR CONFIRMED HISN PH INDICATION,

EACH M3 PYRSE WILL NORMALLY B¢ PRECEDED By 26 NINTES OF W3 VENT HEATER OMERAT[ON FOLLOWRD
BY 10 MIN OF MEATER OPERATION AFTEN PUROE COMPLETION

FC INVINE MEATEAS WILL MORMALLY OPERATE IN SFAUTE' Y CONTENVOUSLY,

REACTANT VALYES MUST REMAIN OPEN AT ALy TINES UALESS TWE FUEL CILL [ DECLARED fl!l.ﬂl
AROIVIONAL POWER LOADS WILL BE ADDED A% REQUIRED TO mAINTAIN FC RAD OVT TEMP SREATER  TMAN
=43 DEGs IF CRYQ DUOGET JECPARDIZED OR RAD QUT TRMPS MOT MASATAINED QREATER THAN +40 1 11}
FC RAD WILL BE PLACED [N EMERGENCY BYPASS,

ONK FUEL CELL MAY BE PURGED TO PREICLUDE  VENTING OF CRYG TANKE OR FoR CAYO  PRESSYRE
PANAGEMENTS i~ - st e o iren s SEOIINR i eea baRbe | cw ih e e iiamian

INVERTER TEMP GAEATER THAN 190 DEGe Fe
SPACECRART LOAD MANAGEMENT

MIBRION |REV OATE SECTION SROUF PAGE

APLLO 131 A 107109 Can RLECTAICAL | MAnAGEMENT .
o
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WISSION RULES
BECTION 12 » COM ELECTRICA, POWER $T§TER

REY

[CONRITION/MALFUNCY N

[

R ING

¥ CUES/NOTES/CONNENT§

053 OF ONL FUEL
COLL 10uTIUTY
LESS THAN 3 AMPS)

L]
:Lluucn

'
[

L Sy

-
-
C o~
"

=
-

L
1oRBIY
L]
.il'n
00T
]

g
z

LOSE CF Twd FUEL
CELLS (OUTPUY
LESS THAN $ AMPS
EACH)Y

AL
'

LAUNCH

il R T N

'POWERE
:DESCEN

ALL

“rvresewm

'OSPLLIFIC MISSION Rt 0

LESLT LD LT Y T Ph vy

' .
:l » CONTINGE MESSICH

.

:l. NG=GO FOR Ti}

be OPEN CIRCUIT FyEL
CELLe

~

o
-

i
'
’
'
'
»
YAy
f
'
f
'
.
'
'
]
v

L}
L}
L]

]
T

Eal

e R
[
[4
<

i

? ONE FUEL
L ONRY PER MATA
4

Be IF FUEL CELL CANNQY

B RESTORED ) PERFORN

SHUTROWN,

BASED ON TWE FALyURE
MODEY CONSTDERATLON

Ikt BE HIVEA TO
CONTINING #]Tn
NOMINAL ME3STON
CONTINUE MISSION=

CONTINUE MISSION

CONTI

AFTEN

NUE MISsiOn
3+ D0 GET

FERFORMu==
Lo EO3 MTO/CFF 10
CFF,

H

F4]
A
1

IF L0835 OF FC 1 AND

TIE BAY € 1O MAIN

IF LO§S OF FC 2 MND

3 TIE PAY € TO MAIN

By
»

IF LOSS OF FC 1 AND
3+ TIE BAY € 7O BOQTH

MAIN BUSES,

CONTE

NUE MISSION=

NO GO FOR LUNAR STAY

ENTER KEAT BESY rip

L CONNECT REMAINING
FUEL CELL YO BOTH
MAIN BUSES.

T« PERFORM 'LOSS OF
Twd FC POWER DOWN, Y

L}
+
+

L]
]
*
L]
L}
’
1
[}
L]
)
L}
L]
[]
'
L}
4
»
]
]
]

. LM SYSTEMS MAY BE ySEQ
SUPPLEMENT (SN POWERS

w0

€+ ONE ENTEY BATTEAY MAT BE LSED TO

SUPPLEMENT REMAINING #C  FOR
ALYGNMENT PRIOK YO DEORN)T,

GEN

N1S81ON lntv

DATE

SECTION

SRV

PAGE

APOLLD uI FiL

1710789

(< 1]

ELECTRICAL

FUEL CELLS

ti~s
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NASA = Manned Spacecrall Center

MISSION RULES

BECTION 33 » CHM ELECTRICAL POVER §YSTEN

eyl em CONDITION/MALPUNCTEON®  pHASE ¢ RyLING ¥ CVES/NQTES/COMMENTS
' ' v -
] L] L] [}
1i=32 20” OF TuREE FyE, ' PLn Srstens (IF AYATLABLEY Ay M
[ {89 : : : VLD TO SUPPLUHENT FUlL CELL roul.
Ao QUTPUT LESY THAN "Layngn  fa, CONTINVE mIs§ION 4
14 APy EaCK : : :
* Sobe MFTER B ¢ 04 1 T 1 IOTAL wtnl CAPARSLLTY
' ! 08 AUTO/OPF T2 *OLESS TmiN § AN YOC) SN
: : OFfy : vitL »E lucwinllvt FORTCu/gM 510,
: IR Y AN !
: : DOTH MAIN PUBES, :
' ' » FOVER [T “Ts  HOuRg l.ul IN QALY
: : =N$CI=LM tnm =} : [ 1] u omur MANEYYER
: : CANNGT ok mmtu. :
TEOUERED 84l POI TO L0 GATE = ENTER!
'DESCENT 0 NEXT BESAT PTP, REtaln v
s ' LN DESCENT STAGE FOR ¢
: : TEL IF POSSIOLE, :
" OB VO SATE IO TD - '
' ' connwl MIS31oN M
: : 3 80 FON LUNAR gTav, :
:Au. ::- ENTER NEXT BEST PTP :
[ ] » [ ]
[ ] [} "
L] [] [}
13+33] L0335 OF FMREE FuEL ¢ 4 VUSE LM STSTEMS  UIF  AYATLABLEDs
CELLY PLUS ONE ' ] ' RESERVE ENTRY PATTERIES FOR ENTRY,
BATTERY CURRENT . 4 .
LESS FHAN 59 PERCEATY ' ’
OF LOAD ON BITHER ¢ ' :
REMAINING BATTERY : : :
YLAUNCH  TAu apORT VoA ASSUMES  ALL THREE FUls cEuL
’ ' ¥ CURRENTS LESS TrAN OR EQuAl 19 3
’ " ! AMPS AND BATTERY € TI{EQ TQ QIR
: : : MATNS
YED 4N nru NEXT BEST ATP L T 11 nouns LEFT IN ORBIT DEFORE
' oy . ' 5P TGNITION
' . nvom EMEAGENCY '
4 4 PRWER DOWN v
L] [ ] L]
'PQUERED Cyds PDI TO LO SATE = ENTER!
TDESCENT o MEXY BEST P10, RETAIN '
' ' LM DESCENT STAGE FOR 0
. ! TEL ¢
L] . []
M ' t.o BATE TO 1D = *
4 1 CONTINVE KISSION, v
: : N3 B0 FOR LUNAR 3TAY, :
TALL Do ENTER NEXT BEST PTP .
' ' PERFORM EMERGENCY .
4 ' POWER DOWN '
L] ] L]
L] ] r
L] . L}
L} L] L}
MISSION  REv Joate SECTIEN GROWP PAGE
APDLLG LElFnL [e/10769[csm ELECTRICAL |FubL CEivs 1203
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WVISSION RULES

SECTION 38 = CON BLECTRICAL POWER §V4TIN

REV] ITEM [ONDITION/MALFUNGTION' prdgl ¢ MA NG b CUES/NQTES /COMMENT S
T ' ‘ "
' ' ’
] (] t
[ R34 1) NGHNO IUIL ﬂtu"'tlu&lcu TRy CONTINVE MESSION~ :
UNABLE T PPORY 4 '
uonu; 1] nl l ' M
i LOADY » lﬂ ' [
“l Mill [ X L ‘Nilllb 'Bade FOL JO L0 4Alg '
AND MAIKTAIN NN Py PhLscENT 4 ENTER NEAT nzv PTPs 0
YOLTASE GREATER ' AETALN LN Ny '
THAN 3443 YOS ' ' STAQE FON FED IF !
: : (& 18 1) :
4 L BATE IO T - '
4 ' W'Ilth MISSION, '
' ! 9 §0 FOR LUNAR §TaY, '
:Au 16 ENTER NEXY BEST PTP~ '
[} 1 L}
[ ] L] L}
[ ] [ ] 1
RULE NUMBERS LZv3 ¢ ' '
THAQUGH 18+)9 ARE ¢ 1 '
REICRVED, ' ' '
L] [ ] [ ]
[ ] [} [ ]
[ ] ] ]
[ ] L} []
. ] [ ] (]
$I-40 ] LOBS OF ONE ENTRY  TLAUNCH  TA4 CONTINUE MISSION '
PATTERY lmmut ' ' '
LESS TMAN 3 aMps 0 ' .
wHEN TIED TO MAIN ¥ ' '
(T3] ' v 1s £DS AUTO/OPF 1O M
. P :
1 T 2 IF L0583 OF BAT A '
' ' TIE DAY € 10 MAlK '
[ ] L] Ay [ ]
1 ’ L]
. L lr LOSS OF BAY 9 ’
: . € 0AT € TO MAIN By :
L]
*ED By NQeGO FOR TLI Y By IF LOST OUNING $PS  MANEUVERs
'’ 4 , ? CONTINUE ON MEMAINING BATTERY,
seol 1Cs CONTINUE MI3SION~ '
TALL Do BASED ON FAILURE MODEs ¢
: P OCOMSTOENATION WLy, 8 ¢
1 ' SIVER TO CONYINUING .
] Y ONOMINAL MISSTON '
L L] [}
1 1] L]
L] 1 "
' . | ]
1241 LOSS OF TWO ENTAY  PLAUNGH YAy CONTINUE MISSION '
DATTERIES (OuTPyt ¢ ' '
LESS THAN § AMps ¢ ' ’
EACH WREN CORNECTED ' ' Le EDS AUTO/OFF TO '
TO MAIN BUS) ! ' OFF :
b ' 2s ENTER 2+ POWERED '
: L] BoWN. :
L]
oor "Be ENTER NEXT BESY PIP~ ’
: : 4O GO ¥OR FOI !
L]
'POWERED 'Cs CONYINUE MISSION= '
LDEsCENT T N0 GO FOR LUNAR sTay :
"ALL 'Du ENTER NEXT BEST PIP ’ IF LOSS DURING §5P5  MANEUVERS
1 ’ * ATTEWRT TG TIE BATTERT ¢ To potd
N ' USE ONE BATTERY ENTRY  * MAINS,
* ' PROCECURE, '
K13S10k I REv | OATE SECYiOn GROUP PAGE
APSLLO 121 FNL | 9720/69 CSM ELECTRICAL | BATTERIES,
POVEN, SYSTEM CRARGER 13-4
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AL [ NG

b CURE/NOTER/COWMINTY

RAE NUNBERS 1iwa}
~ THROUGM 17+49 AL
- REFERVED,

REY| JTEM JSONDITION/MALFONGTION' Puagg o
1 [}

. ] ]

] ]
I Li=42] LO88 OF pATIERY L) Yhy
CHANGER : :

] L]

L}

Teg L

W

ﬂ

NS AmeasmACTe s re e e m. .

:Nl’ e l’r
07! s s&l’ T¢Fr
“WC“ “"l’lll“

Lowd
}N‘l’l'f ml’:i?: -

o W=40 FoR UW
IF 3 0P TwO LOWE
NTRY BATTER LS
LE38 THAN 4300 AW

I'l
LN
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InvERtEns ' ' '
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WINTMUM CAPABILATIES “uST ALSO BE AVAILABLE TO BE GO FOR [LJeae

H
- i Lo AFFITUDE CONTAQL===DIRECT RCS AND RATE DAMPING IN EACH AX[fs
' 1. FyC=ueTWQ SERVO LOOPS AND BOTH GEN AND ONE $CS TvC CONTROL MODES (ACCEL €MD
§ EXCLUDED)
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VISSION BULES
SECTION L4 » C4M 50}
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NASA - Mgnned Spacecrall Center
MISSION RULES
JECTICN 18 » C5M 5P3
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NASA - Manned Spacecraft Center
VISSION RULES '
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VISSION RULES
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NASA - Minned Spacecralt Center

MISSION RULES
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NASA = Manned Spacecrafl Center

MISSION RULES
( SECTION 19 » Bwurtva »

REV] ITEM

[t o 1)

LR .

Laa s DL )
19=) ;S.gaugﬂg‘.n?:'c g{ ::fng“h: ws:cé:,o‘:m#ﬂ‘muu THE BATRAVERICULARL  mORILITY yNIT  (gmy)
( Ay DOCRED (TUNMEL MARGWARE RETALLER ) AUNDOCKED/ANDE

— ANT COMBINATION OF Tu0 QP AND/OR PL34 UNITE SATIOFYING THE FOLLOWINGmuw
be QPR SOURCE PRESBURE
] awr CiEnt ?3 ioﬂsuuikltolun LH-N \.I::‘mo uxr'u ME NOT  CHBCRER PRJON 1O

LT VPPORT & 30 WINUTH COMTINGENCT §vd (CEVAD
. e v
\ be  CRITICAL (NSTRUMENTAT)ON
= B LER/LTL CORLING

3o UMW FRESSVAE [NTESAITY
S5 PLES O PALLSUAE RESLATOR
B LB AR

#s PSS MATTRRY

To  OPS 02 PRESSURE REBAATOR

$e  BUPFICIENT PLB8 COMSUMANLES TO SUPPORT CHEGKOYT PLANNED v (3030) .ll'lD AN
MINUTE POST=EvA ACBERVE,

{ Pr BPFICLENT OPS CONSUNABLES TO SUPPORT 30 NINUTE PURSE OPERATIONE,

2 forint rions
’ LOSE OF EMy PRESSURE INTEGAITY
i g::g:: TO MEET D42 PSIZMIN PRESSURE DECAY CRITEINIA DURING EMy PRESSURE  INTEGRITY
24 UM REGULATED FACSSURE LESS THAN D475 PSID (TH) AND DECREASING ON LUNAR SVRFacK
WHICH REPRESENTS AN 02 VSAGE RATE GREATER THAN QsT LBS/HA
LOSS OF FRIMARY OXYGEN BUB=SYSTEM (POS) CXYGEN SUPPLY
1 SOURCE PRESSURE LESS THAN 132 P3laA
Te  UNABLE TO SUPPLY OXYGEN TO OXYGENM VENTILATION Lo0p
LOES OF PLES BATTERY
Lo PLES BATIERY YOLTAGE LESS THAN 1440 vPL AND DECREASING

2e  PLES BATTERY CURRENT DRAIN GREATER THAN $e3 AMPS AND ENCREASING  OOES  NO1T
INCLUDE CHECEOWT) '

LOSS OF LIQUID COOLING GARMENT/LIGUID TRANSPORT LOOP [LEG/LTL) THERMAL CONTAOL
' I LOSE OF LCO/LTL CIMCUALATION (PLOW RATE LESE JAN 343 LOS/HIR AND DECAEALING)
Za LCE M20 INLET TEMPERATURE OF 50 DEG F AND INCAEASI™G AD LC& W20 PELTA T LESE THAN
‘ § DEG F AMD DECREASING WITH DIVERTER vALVE IN *OMA: 1V POSITION 1THls  CONSTITUTES
A FALLED SUBLIMATON) .

| 30 MIMTE OFS PURSE PLOY LIFETIME

COMBISTS OF 20 MINUTES 15000 FT) FOR TRAVERSAL OF THL LUNAR SURFACE ANMD 14
MINUTES FOR TEAMINATION AMD INORESS.
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MCTION 19 » EMyslva =
(. REV] ITEM

B | CREWMAN MAY GLEST TO ATTEMPT & WET SuBLIMATOR NESTART §F BAGAR TWROUEN QYRS

S9=4 | 0P8 PURGE CAPABILITY |5 KEOUINED FOR Eva,

( 193 | VACOAM TRANIFERE WILL OMLY BE VEED N SUPPORT OF 1L} CONTINGENCY (XTRAVEWICLAR TRANGPER 1CEYT)
BUTVEEN §/Cs ARD 131 & LM CABIN REPAERS FATLURE

180 | AR BMU/AN BCS WYBRID GIFE SUPPORT AND COMM CONPIQUAATION 8 AGCEFTABLE IF VITRIN  SY§TEMS
CAPARILITERS AND [F REQUIRED TO PRECLUOE TIMELENE [WPACT,

\ ALY [#=] Twhy {9=F ANE BERERYED,

V MANAGEMENT

L}
Al 4 W 2

1910 PLES BATTEAY 1§ CM!{SCI‘? 10 MAYE A MiN) ?“sl 0 _ANPUHR CAPARILITY, I:;: CONSUABLE I8
[}

GAGED BY MONITORING $T4{80C/4T0240C AND PROCE % THE RTCC 1O ONTALN AMPw)

PLES PRIMARY Ol\':ﬂl SUBSTETEN (POS) MUST CONTAIN THE MINIMUM LOADED PRESSURE OF 1030 LT
BEY TME FIRST PLANNED EvAs THE MINIMUM PRESBUIE REQVIAKD FOR THE SECOND Eva I8 B¥5 FElb
CONBUMABLE 15 SAGED BY MONITORING STOLAZP/GTHZO2P AND PAOCESSING TN TE ATCC 1O OBTAIN (323
.

Y

(L2230 B
| H
$

M=12] THE PLIS FEEDWATER RESERVOIR 1§ CONSIDERED T MAVE A NOMINAL LOADING ©OF Ss) LBS. Inls
CONSUMABLE 15 GQAGED  BY  MONITORING  GTS1S4Y/eT82%41, STHLTET/GTRANGT.  GTOLBZR/GTIZIZP,
STOLI0M/6THII0P AND PROCESSING IN THE RTCC AND HAND CALCWLATIONS TO OATAIA LBS§ REMAINING

19-13 | TME CONTAMINANT CONTAOL ASSEMBLY {85 CONBIDENED TO MAVE A &M0Q 8TV TOTAL METADOLIC CAPABILITY,
THAIS CONSUMABLE tLEISH) 1§ GAGED BY MONITORING POS CONSWMPTION

1=1a ::ﬂ‘t(l!l‘l PLSS AND/OA OPS CONSUMABLES WILL BE RETAINED AT LM LIFTOFF TO SuPkORT A 0 MINTE
VA

AEQUIRED TO SUPFORT SAMPLE RETUAR CONTAINER CLOSEOUT AND TRANSFER TO LM PLUS 30 MINUTES POST~Eva

I 19=15 | TERMINATION OF EvA ACTIVITIES WILL BE BASED UPON THE CONSUMABLES (AMP-WOURSs 07 LIOHY AND N2Q}
( RESEAVES

ALES L¥=14 THROUGH
19=19 ARE RESERVED:

MIS$ION llﬂ' Iﬂl‘ll lilﬂ'lﬂﬂ GROVP ) FAGK |
AROLLO LE] A JLo/1/Y JEmu/Eva GEMERAL # ;
[MANAGEMENT 192
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; . ' TTEANMINATE Eva '
i [ ] ] 1]
) - ' T 3e ACTIVATE OP3 M
] [} ]
L} (] L}
L} [ ] ]
L} L] [}
L} L] 1
1931 ] PLES 62 FRESSURE ‘eva CTERRINATE Eva YOREF MALF EMy
SEGULATOR FAILUAE ! : :
: : Le ACTIVATE OPS :
M ' 2e IF RES. FALLS OPEN  *
- M ¥ CLOSE POS SMYICEF *
' : YaLVE '
» [ ] .
[] ] [ 1
(] 1 []
] [} ]
L} ] L}
14=22] PLSS FAN FATLURE 1tva ITERMINATE EvA JMMEDIATELY ! OREF MALF By j
' : Tv ACTIVATE OPS '
' b 24 OPEN PGA PURGE 1
' . YALYE ‘ .
[} [] L] .
(] [] [ A
. ] ] .
- . L] 1] L]
§ I . I ]
e 19=23] Less or TEva STERMINATE EVA EMMEGIATELY ' REF MALF MY
WATER SEPARATOR ! . ’
L] ) . L)
' T be IF DEMUMIDIFICATION
' ' IS REQUIREDY - .
‘’ ’ ACTIVATE OPS AND .
N ' OPEN PURGE PGA '
. ' VALVE '
t L] L]
1 [} []
~ L] L] L]
] L] [ ] ’
19-24 | CONTAMIMATION IN YEVA STERMINATE EvA IMMEBJATELY 4 REF MALF EMy H
VENTISATION ' ' ' :
SYSTEN s Y La ACHIVATE oF3 ’ i
L]
' ' 2. OPEM PGA PURGE . §
' . YALVE ’
L] 1 ] L]
L] ] L]
1] [ ] L ]
1] 1 ] L]
) L3 [] b
L] 1 L)
L] 1 ]
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1999 | L83 0 PLES BATIERTtva ATERMIMATE VA (WAEDIATELY * MEP MALF CWy
: ' Le ACTIvATE ong '
: ! 2y OPEN POA BURGE YALVE :
»
[ ] [ ] L]
] [ ] []
L} L] [}
L) [} [ ]
BAE 19=34 1§ ' ' .
RESERVED, a . '
] L] []
[} ] 1
L] [} L]
1933 [ coss oF criTrear  egva STERMINATE Evi " REF MR LBesl
INSTAUNENTATION ' . '
L} [] . [}
1 ] [ ]
NOTEr== NEF SECTION 20 FOR EvA COMMUNICATIONS AuLes
L] 1 L]
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1saten  hev pare  hecrion | pacs
WPOLLG 52 PNL Prloses rmrcu rucm:
1"




NASA « Manned Spacecralt Center

MISSION RULES
SECTION L0 » Eau/gva = CONCLVDRO
ITEM
VO INSTAUNENTATION RIQuIRgNENTE +
. PAN
13411 MELE DESCAIPTION Fu/Fu ChEOARD

FEE0 n3d FRESS STILL0PIGTHIIDS
Loy rlt: 1o FPREss FLAG ANNUNG [ATOR
PLES ATRLIAS/ 4102004
FLAE 94T G 0!01¢0¢10t030°c
PLES AT YOLY STRALY/6TR34)Y
LC8 M3Q TE STRISATIETIINT
lga hgs STALMIP/ETIZNGP
POA PRESS Bagt MTER
oy rgn Pagss FLAG ANMUNCTATOR

b 03 T Tiwr STHLIOT/8TIITOTY
Pod 03 PRESS STHLRIP/ 4102000
P83 02 OTY I NETER
HIGN 03 FLOW FUAS ARNUNC LATON
404 YENT FLow FLAG ANNUNC [ATOR
e MIO DELTA ¥ STHLETIOTH NG T
OFS PRESS SAGE METER
OPE NEH PRESS GAGE NETER
EvE #7Ng STRI00X/ 4142001
EYE CAL ¢ STHIOIV/OTRI0)Y

L § V¢ STRI02viéTITNAY
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19=42] CATITICAL INGTRUMENTATION

TRANSOVSERS  CATAGONY

Sxxxd

X
[

5=

MIBEION BAL
REFEAENCE

1=}

Trbedts

191
a3

i

el 2002
11102013}
hid

1¥=L1bsla

AN
WEAS DESCHIPTION N ONIGARD
PLES OF PRESS/PLESOZ OTY IND s1easr METER
HY)
POA PRESE SAGE/LONW PGA PRESS
FLAG ANNUNCTATOR/PGA PRESS — GTRLONP/ METER/TONE-
: R 1 vooray -t
LOW VENT FLOV
FLAS ANNUNETATON TONE=FLAG
migston [mgv [oate  fsrcrion ahoup
oo 12] & [renisrs]emiava FRELAUNCH
INSTR




" \:..s‘ .

1%

-

2¢ COMMUNICATIONSS

INSTRUMENTATION




NASA - Manned Spacecratt Centes

WISSION RULES
SECYION 20 = COMMUNICATIONS AND |NFTRYMENTATION

ITEm

103

29~2

rrrt ety

b OBENERAL
Ar BABELINE REGUIREMENTS [ALL PrASES £XCEPY I.AlUNCNl
$a  TeGwAY VOICE COMM BETWELN SPACECRAFT,

To  TeO-WAY vOICE COMM BETWEEN C3M OR LN AND MSFM DURING ALY,  COCKED ACYIVITIES
AND DETWERN BOTH SPACECRAFY AND MSFN DURING UNDOCKED ACTIVITIESs

#r LAUNGH

THERE ARE NG COMMUNICATIONS FAILURES FOR WRICH THE LAUNGN/
TERMINATED,

Co  POWCRED DESCENT ADDITIONAL REQUIREMENTSs

LK VOICE REQUIRED TILL LO GATE, THERE ARC NG CSH COMMUNICATIONS SYSTEMS FAILUNES FOR
UM POVERED DESCENT WILL BE TERMINATED.

Pr  LUNAR STAY ADDITIONAL REQUIREMENT§,

Tv  FOR Twge-MAN EvA--~yQICE COMM DETWEEN MSFN AND ONE  EYA  PLUS
BETWEEN BOTH EvA CREWMAN,

2y FOR ONE=MAN lVl---\lélC‘ COMM DETWEEN MSFN AND LM OR Evd PLUS QVPLER YOICK
BETWEEM THE LM AND E¥A CREWMAN,

DUPLEX  VOICE

VHF Evh COMMUNICATIONS PRIORIVIES ARE=n=
As  TWQ=MAN EVa
Yo PAIME=s<EVA=] AR/EVA=F AR (RELAY MODL=ALLOWS DUPLEX YOICE BETWEEN EVA'S FLUS
FHE TRANSMISSION OF YOICE AND DATA FROM 80TH EYA'S TO LMy PLUS THE RECEPTON
OF LM vOILE BY BOTH EVA'S)
s BACKUPs~=Eyd=] AR/IVA=3B OR EVAv] A/EVA-20 CR EvA=) B/EvA+2A (EITHEN MOUE
COMBINATION ALLOWS DUPLEN vOICE BETWEEN EvA'S PLUS TnE TRANSNISSION OF vO[CE
FROM BOTH THE EvASS TO THE LM FLUS THE TRANSMISSION OF CATA FROM ONE EvA [0
THE LM AND T=E RECEIvING OF LM VOICE BY ONE Evial
Be  ONE=MAN EVA

1. FRIME===EvA=]1A 6! EvA=2A [ALLOW DUPLEL WOICE BETWEEN Eva AND THE LM PLLS THE
TRANSMISSION OF DATA FROM EVA 1O LM}

H BACKUP===EvA=10 OR EVA~ZS5 (ALLOWS DUPLEX VOICE BETWEEN EvA AND LM}

RS 20-3 THROVGH
20=§ ARE RESERVED.

INSERTEON PHASE WILL BE

WHICH

mission FREV |CATE SECTION GROWP PAGE
APOLLO L2IFNL | 9/10/6%] COMM & [NST FUNCTIONAL
COMM=GENERAL | 20~1
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REV] ITEM

067

20-1

I 0-9

YOICE CONFIOURATICH
[T LN/CEM/NSFN
Ve VWF CUPLER B AND VSR BILA BE TRANSMITTED/BECLIVED BIMULTANEOUSLY FOR  LAUNCH
THAOUGH CYln REV 1o VP SIMPLEN A AND USE WILL BE TRANSMITTED/MECELvED
SIMVLTANEDUSLY FOR EARTH ORBIT AFTEN CYly KEY ) LO%y

Fo VHF A BIMPLED 20640 MAT (8 PRIME yOQICE COMM DETWEEN YEMICLLS EXCEPT
RANGING WHEA DUPLER B RSN AND DUPLEX A (LM} WILL BE YSED,

Foo VHF B SIMPLEL 25% 0 MHE [ BACKUP TO YMF A SIMPLEN I¥648 MHZ,

%0 VSO |5 FRIME VOICE COMM BETWEEN MSFA AND CSM OR LM,

L0 gszlwﬂ! RELAY J$ YOICE COMM DACKYP TO Wsk BETWEEN MSFA AND  MALFUNCYIONED
/€

SR ING

br  NORMAL YOICE COMM MILL  USE  SIMATANEOUS MSFA YPLINK 1O BOTH YEMICLES,
HRWEYERy IF REQUIREMENT SHOULD EXJSTy SIMULTANEOVS TADEPENDEAT MEFN/CSM  AND
WSFM/LM (oM MODES With BE INITIATED,

T THE PAIME CHM/AAN COMMUNICAT[ONS MODE DURING TrE LUNAR ORBIT PHASE 1§ yHF,
THE PRIME vrF MODE IS YRF A SIMPLEX UNLESS THIS MOOE I8 PRECLUGED 8Y THE USE
OF YHF RANGINGs DURING LUNAR STAY PHASE THE PRLME CSM/LM MOOE [5 MSFN  RELAY
WITH EACH $/C MONTTORING THE VMF A FREWENCY,

L 2] THE CEM AND LM WILL FRANSMIT SIMATANESUSLY ON wrf AND WSS

OURING ALy LN
POWERED UP FRASES IN LUNAR ORIT

¥ IN THE CVENT GF A COMPLETE LOSS OF (SN $=DAND COMMUNICATIONS wiTh M§FN)  THE
¥ wikt BE CONFIGURED FOR LM TwOswAY RELAT AND RETAINED FORA TEL AND TECs

Be  LM/CSMIEYASMEFN
X LK TwG=WAY KELAY W)TH TwO=MAN EvA |$ THE PRIME MO.DE PLANNED FOR  EVA

OPERATIONe CSH===y58 TRANSMIT/RECEIVE ONLY=~=LM=~= TRANSMIT YHF As RECELVE
VHF A AND B4 MSFN CONFIGURED FOR USE RELAY,

C5M WAF/USE MANAGEMENT
Ae  FOR CREW REST PERIODSe CSM S—BAND ANTEMAAS WILL BE SELELTED BY SAOUND COMMANDS.

Ba  NOKMAL CONTROL OF THE S=BAND MOOES wiil BE BY GAOUND COM.MAI;ID-

C5M  COMMUNTICATIONS SWITCH
POSITION WILL REFLECT QUT=QF=S1TE CONTACT CONFIGURATLUNG

LM STEERABLE ANTENNA MANAGEMENT

As  DURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOVLD BE PMAINTAINED BETWEEN =83 DEGs F
AND 185 DEGe Fa -

RALES 20-10 THROUGH
20-12 ARE RESERVED.

MISSION JREV JDATE SECTION GROUP PAGE

APOLLO 121 8 1091 /9%{CoMM & InST

FUNCTIONAL
COMM=MNGy 2=2
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REY] ITEM CONDITEON/MALFYUNCYION® Pragg [ YN1Y] 1 CURS/NOTER/COMMENT |
[ ] [ ] 1
[} L] [ ] [}
ORI PTEERY
bCIrIC 0 .
'w--...
[ ] *
19°19] LO#8 OF TwOewa¥ v 'DOC“G ICONTINGE POREF L maL PROC COm 3y W“ oF vnf
voleE COMM BETWEEN 'Y 50 FOR BEP VA b VOUICE COMM WiTw Lo
SPACECRArY 'Uﬂml“ 199K » !
' TND 40 FOR D91 '
' ' ' ALP GO WAL nmwu oMM B = LOBS
FBERCENT  PCONTINGE MISEION v OF VHF COMM wiTH L
:BIIII : :
PROWERED  CONTINUE RISGION '
:Pll((ﬂ'l' : :
TLUNAR  ICONTINVE WESHLON N
"aTaY ! } NOTEmemNEFX RELAY MAY BE VTILIZED
[ ] [ ] [ ]
L} [ ] ]
T0-14] LOSS OF Twoeway * * Y REF CEM MAL PRUCEDVREE The = sou or
VOICE COMM ¥]Tw Ilfl: : : Co vOICE Comm
Ay CIN ONLY ILAUNOH  TAuLy CONTINVE MIGSION '
PEARTH 0 2y ENTER NEAT BLOCK DATA *
orr POINT '
g 1 By CONTINVE MISHION VALY ENTER LM ESALY T¢ USE L4 §=BAND
' ' T POk VOLCE COMN Wilw MOFNs
' ! NO 60 FOR LO) !
ool oAy CONTINUE mIsaion M
'PONERED ¥ '
ipEsceNny ¥ :
TLUNAR 0 gy CONTINVE MISSION Y UTILEZE VHF OF wrF RELAT FRON LWe |F
14TAY ' 4 ynABLE uumn: LUNAR  §TAY  AND
v ' 3 FERPORM A DGCKED TETs
Bo LM ONLY IDOCKES  "Balo CONTINGE MIBSION Y0 REF LN WAL PROC COMM==
’ ' NG 40 FON DOE ’ :
’ ' T & LO$3 OF §=BAAD VOLCE COMM
YUNDOCKED 1 34 RETURN 1O YICIAIEY OF ¢ . .
POESCENT 1 M '
'Q‘.lt L] [ ]
' ' NQ €0 FOR M) 1 5 §=BAND RECEIVER CANNQT ACQUINE
' v ' PHASE LOGKs
TPONERED 1 SoAPDT TO LG SATE .
IDESCENT ¥ RETURA TO WICINITY ¥ §u8¢ C4M RELAY ACCEPTABLE
: ' OF CSM ASaP '
. U BaLO SATE TO TOUGHDOWN *
: ' CONTINUE MISSION. !
TLUNAR Y $, LW LIFTOFF NEXT ASCENT!
'3TAY ! OPPORTUNITY, !
[ ] | ] "
20-13 ] voss oF Two Cam tipg YCONTINGE MLSSION '
AUDIS CENTENS . TN GO FOR TLY '
TALL lcounnut WISSION=NO €0 '
L] l,g [ ]
[ ] 1]
] 1
20-14 | LOSS OF VOICE FROM YDuaL -connnu: MIsE1ON 1 EvA=1 MAS EVC=1 E¥A=3 HAS EvC=2
EVA=2 10 EvA~] VEVA ' v
' TEVA=2 6O TO POSITION SIgte
wisston |nev Joare  [secrion | - PAGE
APOLLO LEJFNL [es10sut|ConmM & ENST FUNCTTORAL
com=SPECIFIC [20~2
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(1 [eey

1TEM

L }

17

F 1041

101t

10-11

cononlw-nu‘uucnm' prast ¢ KA NG

P e

L]
L]
LI
V088 oF vOiCE FROM  TQUAL
frde] 10 Evied :Ivl
[ ]
[ ]
[}
L]
L}
]
M

L0355 OF DURLEL voIEE BuAL

PETVEEN EyA=] AND VEVA
fva=1 ’

[]

1

[ ] f
LO88 OfF TyQ=whY gkl
yOICE BETWEEN weFN VEYA
AND [vd :

L]

[ ]

L]

»

L]

»

1

L]

L]

1

[]

L]

L]

L]

]

]

[ ]
L0535 OF TWo-WAY ¥R )

yeICE BETVEEN MSFN
AND BOTH LM ANC EYA

am = -

LO&S OF DUPLEL VSICE'ALY Evh

BETWEEN WM AND EVA

:IONE-HAN'I.'

[

CCONTINGE M1 FATON

e 1“"! 40 10 POMITION
[} Y

L} .
L& 1] H‘l‘} g0 T POITION
N

]
:uu:mu v

:'IEIHINM'G YA
‘h !Vl'l G0 10 POSITION
el

tva=1 §9 19
POSIIION THBYY

2. IF WNABLE TO
RE=ESTARLESH CONN

RECONF [GURE COMM
3. 4F ABLE TO
AE-E§TARLLSH COMI
CONTINYs EVRe

STERMINATE EVA

VEYA L]
"IONI-MAM:lo RECONF[GURE LM 144

RE-ESTABLISH COMMs
24 LF MALE TO

L]
[
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€+ UNADILIEY TO MEET VOLTASE REGULATION AT REOUIRED LOAD .
Do INABIMLTY TO BC COMNECTED TO A FEEDIR Ve TO A MALFUNCTIONED ECA
Ee  DATTERY OPEN CIMCUIT vOLTAGE BELOW 1.8 VRC STEADY STATE
LSS OF A DX 0.5 FEEDER

A DESCENT « JNABILIIV 10 VST A A POVER PATH THE ELECTRICAL  CONNECTIGNS  FROM
THE QUTPUT TERMINALS OF THE PESCENT FCA'S TO The L]

| 1] ‘IECE"! = ENABTLITY 1O USE AS A POVER PATH tHE ELECTRJCAL CONNECTIONG FROM
THE QUTPLT TERNINALS OF THE ASCENT ECA'S 1O Twi BAT FECD FIC IACULT
BREAKERS
LOSS OF OVERCURRENT PROTECTION
Le  DEFINITE LOS§ [Free

110 BOTH CIRCUIT BREARERS PO![IIN‘ THE ECA'S FAIL OPEN [ALL DESCENT OR  ALL  AS%ENT
BATFERIES s DEPENDENT ON WHICH PALR OF C(RCYIT BREAKERS FAILED)

130 FATLURE CF AN ASCENT BATTERY NORMAL FEED CONTACTOR
$u PROBADLE LOSS [F-e-
110 UNABLE TO MEASURE A BATIERY CURRENT BOTH ONBOARD AND ON TELEMETRY
121 UNABLE 10 TAKE THE BATTERY OFF L1AE
Loss & an InvErTER ANpJOR ASSOCIATED Ac BIsTRIBUTION
Av AEDUS VOLTAGE LEES THAN OR €QUAL TO 11045 OR GREATER THAN OR EwvaL [0 120

B lg BUS FREVUENCY LESS THAN OR EG-UAL Tb 390 OR GREATER lN.AlN. OR WAL TO 410
-,
€+ POVER CANNQY BE SUPPLUED TO AN AC BUS

ANY SPECIFIC EPS MISSION RULE REQUIRING A NEXT BEST OFPDRI'ONH! LIFTOFF WiLL BE CAUSE FOR
TERMINATION OF AN €vAo ADODITIONALLYs A CHEWMAN WILL RETURN FROM THE EVA TQ CORREQY THE
FOLLOW N Gwww .
Be A DESCENT BATTERY MALFUNCTION REQUIAING THE SATTERY TO BE TAKEN OFF LINE.
Be AN [NVERTER MALFUNCTION [F THE STEERABLE ANTENNA IS AFFECTED (ASSUMES ThE
ERECTADLE ANTENNA 1S NOT DEPLOYED? .

RULE NUMBERS 22=4 THROUGH 22-9 ARC RESERVED.

MISSIOR RREV IDATE SECHION GROUP FAGE

APOLLG 12| FNL | 9710709] LN ELECTRICAL GEMERAL
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NASA - Menned Spacecrall Conter.

WISSION RULES
SUCTION 23 = LM ELLCTRECAL POuER

REY

ITEM

(2 A 1}

-1

22=)2

11~1

1I+14

Laaad sl l ol 2ol

* MANAGEMENT o

TRE RISSION WELL DE CONTINVED AFTER LIFTCPF WITW [ME LOSS OF O EACYRAENT PAOTECYION % [F THig
PROTECYION 18 COUT PRICR 1O QIFTOFF) & #OLD wiLY 0L CALLER.

L EF OyERCURRENT ncnmou T 40T ON AN INDIVIDVAL DESCENT BATIENY: THE BATTERY wILL BE
LEPT ON LINE C1CEPT FOR fva, .

Br  IF BLL DEGCENT OVERCURRENT PRGTECIION J§ LOSTs BOTH ASCENT PATTERIES Wil BE PARALLELED
wITR TrE DESCENT DATTERIES ON LINE PERICOICALLY TQ MON]TOR CURRENT AND COTAIN A CONSuMABLE
REND o

TREND
o IF ONE OR BOTH ABCENT BATIERY NORMAL FEED CONTACTORS FALL CPEN) THE SMACECRAPT wiLy, BE

COUFIGVRED WHEN ASCENT STAGE ONLY OPERATIONS ARE REGUIRED, USING TRE PACKUP FEEDS ON  BOTH
ASCENT BATTENTES wITW THE CROSSILEY LEFT OPEN,

THE ASCENT BATTERIES WiLL BE PRECONDIT[ONED FOR==w

As  TWQ AICEAT BATTEAY/SPLEN DuS OPERAVEON AND THE CURNENT STEFS ASSOCIATED WITH AN ABORT §TAGE
BY REMOVING 5 AMP HOURS FROM DATTERY § AND 2,5 AH FACN JAITERY 3 TMAEDIATELY FRIOR TO PDJs

Br  TWO ASCENT BATTEAY/SPLIT DUS CPERAYION BY REACVING §¢3 AMP HOYRY FROM EACH BATTERY PRIOR 1O
REMOYING THE LAST DESCENT BATTERY ON EACH B.§ BEFOAE LUNAR LIFTOFF.

Ce Oﬁﬁ ASCENT BATTERY/TWO Du3 CPERATION BY REMOVING A MINIMUN OF 3 ANP HOWAS IMMERJATLEY PRIOR
TO REMOVING THE LAST DESCENT BATTERY,

TrE BAL LOAD CROSSTIES (304) WILL BE QPEN FOR MAIN PROFULSION BUANS) STAGING) ANG WHENEVER AGS
I5 IN THE OPERATE MODE WITH BOTH VIAEA'Y CIRCYIT BREAKERS CLOSEDe T.4E By CROSSTIES 10CAT wILL
NOMIMALLY NEVER BE CLOSED,

ELECTRICAL POVER wilt NEVER BE INTINTIONALLY APPLIED TO A $HORT TO MELP DETERMINE 15 LOCATION
Qﬂglii :H: f:!ﬂlﬂ FAULT LIGHT MAS FAILED. A GR0D BUS WIiL NEVER BE CANOBSTIED INTO A SHORT OR
POSSTIOLEL SHORT,

THE INVERTERS wiLt SE SwiITCHED FOR A VOLTAGE LEGE THAN OR EQUAL TQ 112 VAC ON A FREGUENCY
GREATER THAN OR EQUAL TO 02 OR LESS TraAN OR EQUAL TO 398 hi.

mission Iuev [oate | secuion AR PAsE
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MISSION RYLES
SECTION 30 = LM ELECTRICAL PUwER

(_, REV] ITEM

. 22019
EE A1 ]
(... =it
-1

F\
1i+1Y

PATEERY MARAGEMENY WILL DU FERFOAMED ONLY DURING LUNAR STAY PGC&WI AND  THEN ONLY IF BT CAN
PAEYENT YIOLATIGN OF COMBUMARLE KECLINES DUE TO VG835 OF & BINGLE DLSCENT DATIERY,

FOR A §AORTED OCHCENT FIED To Tl ASCENT BATFERTES EJLL B0 PLACED ON MONMAL FEED witw YrE  $mQAT
FSOLATED yIA THE GLADFACE KEyAY) CPERATIONALLY [olg RESVLEE N THE LOSS OF ALy REMAINING CURCENY
ELECTRICAL ENEAGT FOR (OMSUMADLE CONSTOEMATIONSs Thk TwO CERCENT BATIERIES TWAT STIuL  RAVE AN
OPERADLE FEED PATH wiLL BE VBED ONLY IF NECESSARY [0 RAINTAIN CREw $AFETY,

Wit TrE LOSS OF GNE ASCENT BATTERY, THE REMAINING ASCENY BATTERY WILL DE PLACED ON [T$ PACayP
FEEDPATH wITr Trb BipS CAOSSTIES 1004) CLOSED FOR STASED OPENATIONGs ALSQ PAIOR 10 FRITIATING AN
ASORY BTAGE Tk DESCENT HCA C/D'S MyST DE OPENED TO PAIVENT TWE FAILED BATTEAY FAON  BEING
BUTOMATICALLY PLACED ON LINE TWRY ET$ NORMAL FEEDPATH)

FOR AN OPEN OESCENT FEEDER OR FOR THE LOSS OF Two DESCENT BATTERTES O% THE GANE  Bys AN ASCENT
BATTEAT WILh BE COANECTED 10 THAT BUS vIA NOAMAL FLED PATHs TWE CROSS TIE BaL WOAD  LiRCVIT
BREAKERS MAY BE CLOSED ON THE LUNAR SURPACE LF REGUIRED FOR PROPER BATTEAY SHARING,

FOR & SMONTED ASCEAT FEEDEA ON THE LUNAR SURFACES Tl ASCENT DATTERIES WwiLL NOT BE fONNECI’_GD
UNTEL THE NOMENAL TIME TO MEEY PRECONDITICNING RECUIAESENTS

'
mission  [ree Joare’ *|secrion shoup pacE

aponio 12] 8 |rossreafom enecrmicar  [manacement
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NASA - Manned Spacecrdit Centar

MISSION RULES
SECTION B8 » oM ELECTHICAL POUER
1 /MALF LI 171 ' R, [N ] FNOTES/ Nt
REV] ITEM EOIBITISaMrvaction: tnast o .. ine SHIAOTES Sty
L} [ ] L}
L} L} L]
] L] L}
D e e
ORRECIPIC ¢
Py
L} L ¥
=3¢ :O:l OFf LItHER PG : : : REF MALF PROC EPp—~
v
] ] . 1 OUNBTAGED D5 WUS
ape, Fhe CELAY STAGIAG ALAP ]
[} ) 2 OSTAGED £C BV
:mua :!- LONTENGE HIBSiON :
: : To DO NOT ynpOCR :
' b v CREWMEN OPERATE '
' ' WITH CONNECTING Yo LO8E OF DC BUS RESWLTE [N LOSS OF
’ ’ HATCMES OPEN WD 1 ONE PTRO SYSTEN
) ’ TUKNEL CLlaR * . ,
' M Yo LOSE OF EITMER OC gk DURING
’ 3y PERFORK LINITED Y DESTENT ENGINE BUANE  KESATE [N
4 ' BYSTEME EvALUATION " THRQTTLING TC 100 PERCENT, 1
! . POINY Z0 AQ85 OF THE M BUS CAUSES
'uumuu :c- POCK ASAPS MO GO D) : TrE ENS TO SmyT POWN,
'Dliuur "By NO DO MDIZ DOCK ASAP '
ORpIT : :
TPOWERED *I. ABORTY '
:otuur : DOLK ASAP :
TLUNAR TFe CLPTOFF AT NEXTY M
:snv : BENT OPPORTUNITY :

mission fnev Joare |smcrion shoyp PAGE .
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MISE 0N RULES
BECTION 27 » LW CLECTAICAL POeiR

REY] ITEM FONPITION/RALFUNCTONY  PriagE ¢ AN ING * CYRS/NOTER/ COMNENTS
M couvny ; e .er - . .
’ L 1]
3i=3) | LHOATED K MUE ' 4 ! ACF MALF PAGE LPg==w
" FEROER ' ' '
: : : b OUNSTAGED DS BVs
Ay DEBLENT :lu :h:. CONTINVE MISE) N : 3 STAGED OC M
- :uunoulo : T NO $0 DOI/OOCK ASAP : o FEE MANAGEMENT RULT 2214
IDESCENT 1 B, DOCK ABAP v
:non : . :
- TPOWERED 1 a4y ARORT '
1BEHCENT : 0OLK Asab :
TLUNAR Y9, LIFTOFF AT NEXT BEST ¢
4tar . OPFORTYN]TY !
Be ASCENY :l'.'L ‘ :m. PELAY BTAGING ALLP Voo BEL MANAGEMENT RuLE 2319
‘ toacxeD 1 Te CONTINVE mIsSION :
\ . § o HAY DO NOT WNBHKK '
‘-.__ L] L] )
) ' * IB) CREWHEN OPERATE ¢
¢ ' YITH CONNECTING: ¢
' ' PATCMES GPEN AND  °
' : TUNNEL CLEAR :
¥ ' (€1 PERFORN LIMITED M
' ! SYSTEMS .
: : EVALVAT[ON :
dUNDOCKER b 30 DOCE ASAP/NO 60 §0) :
FOESCENT 1 4y NO GO PO3 :
tonni¥ ' DOLK ASAP :
TPCWERED ' 54 ABORY .
( :btsctu‘r : SOCK AsAP :
[ . TLUNSR ' e LIFTOFF AT NEXT '
: LETaY ' BESY OPPORTUNITY :
( .
| urasion |mev [oare  |secrion aRovp PAGE
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VISSION RULES

BECTION 20 » uM ELRCTRICAL POVER

(TEM JSONDITION/MACPUNCTIONT  pruagy ¢ [T Y OCVER/NOTEE/COMMENT S
" ' ' ' N
i 1 [] L}
12e28] LOB8 OF ABCLMT ' ’ ' REF MALF PADC EPjeme
atTenvis) ' ' +
R ' ' YR OSTASED DS Bus
F1 LOBE OF ONE 'oocuo 1hy e counwt ulme '
ASCENT PATTERY ' 00 NOT STAGE UNLESS * & BTAGED € AND W POWER
'w«wcuo ' pmm PATTERIEE ¢
' ! AND O ARE DEPLETED !9 BTASED satreny
DESCENT ¢ 24 RETURA 1O YICINITY 4
woNMT OF Con A§Ap '
: : LI o8 1] :
* YOO NOT BTASE YNLESS '
' 1 DESCENT DATTERIES '
: ! AND 07 AR pERLETED !
TPOVERED ' 3, 1A) PP IO PDL S ¢
ILERCENT 0 « ABGRT '
! ! DELAY STASING ALAP '
' ' NIRRT '
' [ D o CONTINGE '
' ! MESBION '
"LUNAR 0 g LIFTOFE AT NEXT '
Tay : BEST GPPORTUNITY !
Be LOSE OF T ALY "8y Lo DO NOT $TagE ! NQTE=es ruu KL DOES WNOT  APPLY
ASCENT mmm ' ' ¢ APTEN FDI +
' ' DO NOT UNDOLK !
' ' DOCK AgAP LF '
1 ’ PADOCLED ’
L] | ] [ ]
) L] [ ]
ission faee Joars  Jsecrion RouP Pace
ArocLo 12] B 10/31/0)LM ELECTRICAL | MANAGEMEAT
: POWER 12=7
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MVISSION RULES
BECTION 20 « AN ELECTRICH, POuR

REY] ITEM EONDITION/MALFUNCTIONY prase ¢ RALNE P CUES/NOTEE/COMMERTS
[ ] L] L]
[} ’ [ ]
2+23 | 088 oF peacent ' ' ' REF RALP PROC EPfmee
u’mmi' ’ . ’ : o eo4
' ' 1) UNSTASED DS DU
Ba LO3S OF ONE AL Thy CONTINUE WI§$ION '
DERCENT BaTTERY : ' VB WARTAGED AT IO ABNORMAL
' ' P NQTCoew SEE MANAGEMENT BAE  22-10,
¥ MOS8 OF w0 ALy "Dele CONTINVE MISSION T ASCENY CONGUMABLES DICTATE GO/ND GO
PESCENT SATIERILS" ' Y FOR REMAINING MIS3ION PrASES
(ONE N EACH Bud1) ! :
L0885 OF T - 'w: B0 1Cy L4 CONTINGE WIS$ION '
DESCENT nrrmu'uuwcue ' .
ou THE $amMg DESCENT 0 '
iouu ' '
'PGUERED 0 '
SDESCENT ¢ '
[} ’ ’
SLUNAR ¢ 3y LIFTOFF AT NEXT '
Nty ! Y enouwum !
Be LOSS OF TMREE  'DOCKED B+ Do DO NOT YAORCK '
O MOAE DESCENT 0 ) QPERATE wiITH '
- BATTERIES ' ' COMNECTING WATCHES 0
' ' OPEN AND TUMNEL .
! : CLEAR '
\UNPOCKED * 24 DOSK AARY NO 09 003 :
SBEGCENY ' 3, NG 60 POI '
onaly BOCK AsAD '
L N '
POWERED ' aeta) PO1 10 40 GaTE - ¢
iofacent o BOAT DOCK A3 '
’ . (BI LG GATE Tor = o
: : CONTINVE MISSLON :
FLUNAL 1 g, LIFT GFF AT NEXT .
1ETAY ' BEST OPPORTUNITY '
misaion Inev foare  Jsccrion ShoyR PAGE
APCLLO 121 & |10/31/9 LM ELEGTAICAL | MANAGEMENT
PONER 2i=0
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MISSION RULES
SECYION 22 = LW ELECTAICAL PQWER
( 3 REVI ITEM JEONOITION/MALFUNCTION®  PHast *# A ING b CVERINOTES/COMMENTS
' : :
(] L] ]
T2=24 ] LOSS OF LINYERTERIR) : : : AEF MALF PAUC EhSmen
) Ae LOSE OF ONE ALY A La CONTINGE MISSION ' 5 INVERTER
INVERTER : : :
. Be LOBE OF BOTHM TOOCKED © '8y 14 CONTENUE MISSIOA s Lo OF AL POWER ltlul;fl A LOss
INVERTERS YUNDOCKED ¢ NG §C DO} L OF DPE GIMDALEY MRy =BAD STEENANE
' . ' " OANT twBR WDy SOTH FDA) APMEARS: o
oRacEnT ¢ v B0 NOT PRAFORM PDB TMBR TR I8 AVAILABLE FROM AN omnl
tonpit : : ANTENNA AND A R10 Fle maPN 3118
FPOWERED T JelAd M) PO LE GATE s ¢
iorscent ¢ asont” :
' ' () LOSATE TO D = O
: : CONTINVE mIbSTon :
LU 4 &y ConTimg MIBSION '
13tay ' '
N : ' :
\\._ ] ] ]
~. [} [ [}
HoH] L0 OF AC buats ! H REF MALP FROS IPgema
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' ' NG 80 FOR PO} ¢ .
fUNDOSRLD Vo Ao OF AC BB A KBTS LA LO88
‘ ' b Or DL GImBAL CONTAOLS RENDE  MAGAN)
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1ORaCENT/ 0 100 Bl W !m,m ANTENRA In’n tml
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MISSION RULES
"OECTION 22 = un ELECTRICAL POWER - CONCLUDED

L REV] ITEM

- YISt ASMENTAT ON AEQUINEMENTS

- 2I-501 MEASL DESCAIPTION PCH ONEOARD CATEGORY mI31oN Rt

REFERENCE
. AC BuS Frga SCOLBIF  Cayt LeF 2 22=21842411%
AC Bus voLTs WOaTLY METER) Cayt n
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MISSION RULES
SECTLON 273 = M ENV JRONMENTAL CONTROL

e e e

" GENERAL 0

T ——

TO INIVEATE TmE MAMNED LM PHASES tWE ENYIRONMENTAL CONTROL ST4TEM
MINIMUN CARARILITIES=me

L ACHEVE nuoumucumuhmu
AETURN 1S ASSUMED

Ao DOCKED with MATCH OPEN AND TUNMEL CLEAR

2

COMBEINED VEWICLE PRESSURE INTEGAITY
ONE AW COOLANT LOOP

Bs  DOCRED witH MATEH CLOBED

1]
h
1
L
L1
[T

LT

CABIN PRESSVRE EntLORISY
Sult LOOP INTEGRETY

ONE BT FAN

OnE OEmAND ABGAALATOR

ont COOLANT LOOP

IUHICIIM ©24 M2 AN llOn COMUMAQL‘I 1O CoMPLETE Wk PLANNED ACTIvIDY

PERIOO Povl A RESCAVE OF 3

MusY

UNBOCELD/BEPARATEON AMD SUBSEOUENT PrASts BLE LM LR GOIND GO CRITENTA & PAGE 3=)4,

pistion [aee[oare Jererion tr0vp m
LCALEE LU EHTIE seETrr LY I
AN 1.1
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MISSION RULES
SECTION 23 = LN EAVIRONMENTAL CONTAOL

BEFINITLONS=nn

L0SS OF CABIN INTEGRITY
LM PRESSURE VESBEL LEARAGE SUCH THAD CABIN PAESSURE CANNGT OE NAINTAINED
GREATEN THAN GR-EOUAL TO 48 PSIA WITH AN 02 FLOW MATE OF Gob ABS/MRs POR
COCRES ACTIVITIES THIS WILL BE REUAXED TO A FLOW RATE OF & LBS/FR,

LOSS OF Sull LOOP IaTEGATRY

TTAL PGAZSVIN LOOP LEARAGE GREATER Tran O Uit 10 0.3 PRI/MIN (008
LBE/HRD DURING SUIE LOOM PRESSYRE CHECK O A vISIOLE TEAR IN tWE PGAS

L0838 OF COOLANT LOOP

Ao SUSTAINED GLYCOL FEMPERATURE GREATER twaA O3 CouAL 10 30 ORGACE FOAND RIBING
CACEPT CURING COOLANT LOOP STANTUR AND DATOWT {SUBLIMATOR LO&K)

B GLYCOL AP DEATA P LESS THAN OA Eoudy ﬁ’ & PRID (CIRCWLATION LOST) OR KNOWN LOMS
OF Pad FRED CAPABILITY to tME SuBLEmATOAIS e

GTioL COOVANT LEak

COSEAYED FLUID IA CADIN CONFIRMES BT TASTE OA FALSENEE OF GLTCOL Low
EADECATION CONFIAMED BY STATIC PRESSUNE DAOM,

LOds of BLECENT OF fang

INABILIET. £0 TAANSEER ©F FAoM DESCENT TAMR ON MMN (ONPIRMAT(ON oOF
INADROVATE BESCENY TANA PRESIUNE wiTw O MANIFOLD PALSEURES

LOBE OF ASCENT OF fame :
Ro  MIPN CONPEAPATION OF LOSS & ABCEAT TANR PAEBIVAL witn 61 MAMIFGLE PALSEuNLse [}
L 1] FoEd RANIFOLD PRESEURL CAMNOT. B8 READY AND vEmICLE p VhBTAMD  Amd  Dhacint O
ANR GAEATER PN B3 PENCENT) CAEW MAY CONFINM LOSE BY BALANCIMG OnE TAAR MALng
'l GTrERs Wil MBEN COVERAGLese QR

G H‘mgll CAIF OLICENT O LEB8 THAN 33 PERCENTY LOSE OF ONBOARD AND ABMA
]

LOS3 OF CRBCENY M2 ting )
&y :ﬂh CONPLAPATEON OF L0358 OF DLICANT LANK PNLABURL wilw DLS 100 P AND M2O [ {87 ]

Oe  INRBIMEEY B0 DuPPLY w20 18 wrg RUBATING IR REBING L7000 LLUI T ) Y-
TEPPERATGRE (CAEW AND M3Pn) AND CACH 1A m20 BALYA B imEFN OMLY)4

LO44 OF BRCANT m2d Hamt
R LOBE OF MERBUNEmEnY AND AEMATNING TANK PEEOIAG AT Tulil NoRmAs RATE
$o ONR TaNt PEEDING PulLl NOAMAL RATE AND NO CrANGE EN MEASuREMENT O S1atA tant,

EF R QUBLI=aTon 18 L84 Bul 10 SAEARTMAOUGHS NG REATART AETEmPY Wik Mt mABEs

Lariin p u’omm L1 h” %ﬁh“nht: wILL BE RESERVED FOL BOBBINLE vl AND Wl M 0
'

CONBTOERED FOR Lo $0/n0e4d LIt

ted Soyndy ub CATRIA EONTATAED IA tol Am CABIR WELL BE COMBEREAES AvAlLbbit }h Larnntiag
M?oﬂ'l ‘l llMIhlta fnl CABIN CAn Bt t?h'l:‘.‘.l weia BHCVESIASG Funttiondy PREsbubd vEbbEL

REQuiREmENthe AB A 0ACAVP 1 Prd ABCENY 62 Tandd,

Y mslm‘rmm MAES AlwviRing A NERD  aist MPMTVNP' LEPEOPE aluh  BE CAuRE Fik

IIQDINI Igh oF AN Lvh, I°°|’|°hl“'l A Chtaman wick BE REATAED 1O RUTVAN Fhom K Cvd TO COmALES
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MISSION RULES
SECTION 21 = LM ENVIRONMENTAL CONTROL

[rev

ITEM

1310

»=-1

23+1;

13+1)

' LYSTEMS MANAGEWENT ¢

PELETED

l; EITHER ASCENT O3 TANK 14 LESS TwAN OA Euyab 10 ¢ PEACENT) dF wiLL ML REPLEMISMED FAGM tw

3
ORLCENT C2 wnEN TrHE CESCENT TANK OUANTITY (6 GREATEA PMAA OR EcuAl 10 33 PEACENT AND AS CLOSE 19
STASING AS POSSIELE.

IHE PLSS IVt YALVE WiLL MR €LOBEDS tlél" FOR REPRESBUAILING THE PLSS AND  FOR  MOFM  AEQUESTED
READOUTS OF 02 MANIFOLG PRESEURE.

ChEw wity 00 1O EGRESS mOOL IF INSUEFLCIENT OF L4 AvAILABLE 10 MAINTAIN CADIN PRESSUAL POR  Int

:ttﬁé::gr:sﬂh AGOITIONALLYY A MERSION PHASE WILL AOT oC INITIATED [P Tl COMpITION Can ¢
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