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R ITEM

INTRODUCTIONAND PURPOSE

MISSIONRULESARE PROCEDURALSTATEMENTSWHICHPROVIDEFLIGHTCONTROLPERSONNELWITHGUIDELINESTO EXPEDITETHE

DECISION-MAKINGPROCESS. THE RULESARE BASEDON AN ANALYSISOF MISSIONEQUIPMENTCONFIGURATION,SYSTEMS

OPERATIONSAND CONSTRAINTS,FLIGHTCREWPROCEDURES,AND MISSIONOBJECTIVES.THE DIRECTOROF FLIGHTOPERATIONS,

MANNEDSPACECRAFTCENTER,HOUSTON,TEXAS,HAS THE OVERALLRESPONSIBILITYFOR THE PREPARATION,CONTENTS,AND
CONTROLOF THE FLIGHTMISSIONRULES.

MISSIONRULESCAN BE CATEGORIZEDAS "GENERAL"AND "SPECIFIC."GENERALMISSIONRULESCONTAINTHE BASIC

PHILOSOPHIESUSEDIN THE DEVELOPMENTOF THE FLIGHT'MISSIONRULES. SPECIFICMISSIONRULESPROVIDETHE BASIC

CRITERIAFROMWHICHREAL-TIMEDECISIONSARE MADEAND WILLBE FORMATTEDAS FOLLOWS:

A. THE "CONDITION/MALFUNCTION"COLUMNDEFINESTHE FAILURE.

B. THE "PHASE"COLUMNIDENTIFIESTHE TIMEINTERVALIN WHICHTHE CONDITION/MALFUNCTIONOCCURS.

•C. THE "RULING"COLUMNDEFI_ESFLIGHTCONTROLLERA_TIDNAND/ORPROCEDURESTHATMUSTBE ACCOMPLISHEDAS A RESULT
OF THE CONDITION.

D. THE "CUES/NOTES/COMMENTS"COLUMNPROVIDESTHE FLIGHTCONTROLLERWITHADDITIONALINFORMATIONCONCERNINGTHE

CONDITION/MALFUNCTIONAND/ORTHE RULING.

MISSION REV DATE SECTION GROUP PAGE
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MLSSION RULES

I - GENERALGUIDELINES

R ITEM

OMSFGENERALRULES

l-I MISSIONRULESARE EFFECTIVEDURINGTHE LAUNCHCOUNTDOWN,FLIGHT,RECOVERY,AND DURINGPRELAUNCHTESTSWHEN

APPLICABLE.WHENPOSTMISSIONQUARANTINEIS IMPOSED,RULESWILLBE APPLICABLEUNTILDELIVERYOF THE FLIGHTCREW,

PLIGHTHARDWARE,AND LUNARSAMPLESTO THE LUNARRECEIVINGLABORATORY.

I-2 DURINGTHE CONDUCTOF THE MISSION,THE MISSIONDIRECTORWILLBE ADVISEDOF ALL RECOMMENDATIONSTHATINVOLVECHANGES

TO PRIMARYOBJECTIVES,MISSIONRULES,FLIGHTPLANCONTENT,OR LAUNCH/FLIGHTSAFETY.

I-3 WITHINTHEIRRESPECTIVEAREASOF RESPONSIBILITY,THE SPACECRAFTCOMMANDER,THE LAUNCHDIRECTOR,FLIGHTDIRECTOR,

DOD MANAGERFOR MSF SUPPORTOPERATIONS,AND THE MISSIONDIRECTORMAY TAKEOR RECOMMENDANY ACTIONREQUIREDFOR

OPTIMUMCONDUCTOF THE MISSION.

I-4 THE SPACECRAFTCOMMANDER,SPACECRAFTTESTCONDUCTOR,LAUNCHVEHICLETESTCONDUCTOR,SPACEVEHICLETESTSUPERVISOR,

LAUNCHOPERATIONSMANAGER,LAUNCHDIRECTOR,FLIGHTDIRECTOR,DOD MANAGERFORMSF SUPPORTOPERATIONS,OR THE

MISSIONDIRECTORMAY REQUESTA HOLDFOR CONDITIONSWITHINTHEIRRESPECTIVEAREASOF RESPONSIBILITY.

I-5 DURINGTHE COUNTDOWN,THE LAUNCHVEHICLEAND SPACECRAFTPROGRAMMANAGERSAND RESPECTIVECENTEROPERATIONSMANAGERS

WILLPROVIDETECHNICALADVICEAND SUPPORTDIRECTLYTO THE LAUNCHOPERATIONSMANAGERAND LAUNCHDIRECTOR.THE

LATTERTWO WILLKEEPTHE MISSIONDIRECTORFULLYINFORMEDOF PROBLEMSAND PROPOSEDSOLUTIONS.DURINGTHE FLIGHT

PHASEOF OPERATIONS,SIMILARSUPPORTAS REQUIREDWILLBE PROVIDEDTO THE FLIGHTDIRECTORAND THE MSC DIRECTOROF

FLIGHTOPERATIONS.THE MISSIONDIRECTORWILLBE KEPTFULLYINFORMEDBY THESEINDIVIDUALSOF PROBLEMSAND PROPOSED

SOLUTIONSDURINGTHE APPLICABLEPHASESOF THE MISSION.

I-6 WHENTIME PERMITS,THE FAILUREOFA MANDATORYORHIGHLYDESIRABLEITEMWILL BEREPORTEDTOTHE MISSIONDIRECTORBY
THE LAUNCHDIRECTORORTHE FLIGHTDIRECTOR.THE INITIAL REPORTWILL INCLUDETHE POSITIONORFACILITYTHATDETECTED

THE MALFUNCTION.SUBSEQUENTLY,THE MISSIONDIRECTORWILLBE INFORMEDOFESTIMATEDTIME TO REPAIRANDRECOMMENDED

"PROCEED,HOLD,RECYCLE,"OR"SCRUB"ACTIONAS IT DEVELOPS.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 GENERAL OMSFGENERAL
GUIDELINES RULES I-I Tape1.3

TSG 291A NABA--MSC



NASA - Manned Spacecraft Center

MISSION RULES

I - GENERALGUIDELINES- CONTINUED

R ITEM

I-7 IF A MANDATORYITEMFAILSDURINGTHE COUNTDOWN,IT WILLBE CORRECTEDPRIORTO LAUNCH,HOLDINGOR RECYCLINGTHE

COUNTDOWNAS NECESSARY.IF A MANDATORYITEMCANNOTBE CORRECTEDTO PERMITLIFTOFFWITHINTHE LAUNCHWINDOW,THE

MISSIONDIRECTORMAY PROCEEDWITHTHE LAUNCHAFTERAPPROPRIATECOORDINATIONWITHTHE APPROPRIATEOPERATIONSAND

PROGRAMMANAGERS.RENERALLYTHE LOSSOF A MANDATORYITEMWILLRESULTIN A SCRUB.

I-8 AS THE DESIGNATEDREPRESENTATIVEOF THE PROGRAMDIRECTOR,ONLYTHE MISSIONDIRECTORMAY SCRUBTHE MISSION. FURTHER,

THE MISSIONDIRECTORRETAINSTHE PRIMARYAUTHORITYTO DOWNGRADEA MANDATORYCATEGORY.THISAUTHORITYWILLBE

EXERCISEDAS CIRCUMSTANCESDICTATEAND AFTERAPPROPRIATERECOMMENDATIONSFROMTHE DIRECTOROF FLIGHTOPERATIONS,
PROGRAMMANAGERS,LAUNCHDIRECTOR,AND FLIGHTDIRECTOR.

I-9 CQNSIDERATIONWILLBE GIVENTO THE REPAIROF ANY HIGHLYDESIRABLEITEM,BUT IN NO CASEWILLTHE LAUNCHBE SCRUBBED

FOR ANY SINGLEHIGHLYDESIRABLEITEM. IF TWO OR MOREHIGHLYDESIRABLEITEMSFAILAND/OROTHERAGGRAVATING

CIRCUMSTANCESOCCUR,THE MISSIONDIRECTORMAY SCRUBTHE MISSIONAFTERCOORDINATIONWITHTHE APPROPRIATEOPERATIONS
AND PROGRAMMANAGERS.

I-lO WHENEVERPOSSIBLE,THE LAUNCHSITEANOMCC WILLVERIFYTELEMETRYREADOUTDISCREPANCIESOCCURRINGPRIORTO LIFTOFF.

IF THE MCC LOSESA PARAMETERBUT THE LAUNCHSITEHAS A VALIDREADOUT,THE MCC WILLCONTINUEON THE LAUNCHSITE

READOUT. THIS ISTRUEEXCEPTFOR THOSEMANDATORYPARAMETERS(LISTEDIN THE FLIGHTMISSIONRULES)UPONWHICH

MISSIONRULESACTIONISTAKEN. INTHISCASE,A HOLDMAy BE CALLEDTO EVALUATETHE PROBLEM.

I-ll THE COUNTDOWNWILLCONTINUE,WHEREPOSSIBLE,CONCURRENTLYWITHCORRECTIONOF AN EXISTINGPROBLEM.

1-12 THE LAUNCHDIRECTORWILLBE RESPONSIBLEFORALL ACTIONSIN THE EVENTOF LAUNCHSITEEMERGENCIESEXCEPTFOR

RECOVERYOPERATIONSOF THEFLIGHTCREWAND SPACECRAFTRESULTINGFROMA PAD ABORT.

1-13 THE LAUNCHOPERATIONSMANAGERMAY SENDAN ABORTREQUESTFROMTHE TIMETHE LAUNCHESCAPESYSTEMIS ARMEDUNTIL

THE SPACEVEHICLEREACHESSUFFICIENTALTITUDETO CLEARTHE TOP OF THE UMBILICALTOWER. THE CRITERIAFORSENDING

AN ABORTREQUESTWILLBE ESTABLISHEDIN THE LAUNCHMISSIONRULES.

MISSION REV DATE SECTION GROUP PAGE
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I - GENERALGUIDELINES- CONTINUED

ITEM

1-14 FROMLIFTOFFTO UMBILICALTOWERCLEARANCE,THE LAUNCHOPERATIONSMANAGERAND FLIGHTDIRECTORWILLHAVECONCURRENT

RESPONSIBILITYFOR SENDINGAN ABORTREQUEST. THE CRITERIAFOR SENDINGAN ABORTREQUESTDURINGTHIS PERIODWILLLE
ESTABLISHEDIN THE LAUNCHAND FLIGHTMISSIONRULESRESPECTIVELY.

I-I5 WHEREPOSSIBLE,ALL MANUALABORTCOMMAND/REQUESTSFROMTHE GROUNDDURINGFLIGHTWILLBE BASEDON TWO INDEPENDENT

INDICATIONSOF THE FAILURE. CREWABORTACTIONWILLNORMALLYBE BASEDUPONTWO CUES.

1-16 THE LAUNCHOPERATIONSMANAGERWILL INFORMTHE MCC WHENTHE SPACEVEHICLEREACHESSUFFICIENTALTITUDETO CLEARTHE

TOP OF THE UMBILICALTOWERBY STATING"CLEARTOWER"OVERONE OF THE LOOPSFOR KSC TO MCC.

-I
1-17! IN THE EVENTOF NON-CATASTROPHICSPACEVEHICLECOLLISIONWITHTHE UMBILICALTOWEROR OTHERCONTINGENCIESWHICHDO

NOT REQUIREIMMEDIATEACTION,THE LAUNCHOPERATIONSMANAGERWILLCONTINUETO EVALUATETHE EXTENTOF DAMAGEAND

WILLPROVIDEINFORMATIONTO THE FLIGHTDIRECTORFOR ANY ACTIONNECESSARYAFTERUMBILICALTOWERCLEARANCE.

1-18 COMPLETEGROUNDCONTROLOF THE SPACEVEHICLEPASSESFROMTHE LAUNCHDIRECTORTO THE FLIGHTDIRECTORWHENTHE SPACE

VEHICLEREACHESSUFFICIENTALTITUDETO CLEARTHETOP OF THE UMBILICALTOWER.

1-19 IN THE MCC,THE FLIGHTDIRECTOR,FLIGHTDYNAMICSOFFICERAND BOOSTERSYSTEMSENGINEERWILLHAVETHE CAPABILITYTO

SEW9AN ABORTREQUEST. THE CRITERIAFOR SENDINGAN ABORTREQUESTWILLBE ESTABLISHEDIN THE FLIGHTRULES.

1-20 THE SPACECRAFTCOMMANDERMAY INITIATESUCHINFLIGHTACTIONAS HE DEEMSESSENTIALFOR CREWSAFETY.

1-21 FLIGHTCREWSAFETVSHALLTAKEPRECEDENCEOVERTHE ACCOMPLISHMENTOF MISSIONOBJECTIVES.

1-22 IN THE EVENTOF COMMUNICATIONSLOSSBETWEENTHE MANNEDSPACEFLIGHTNETWORKAND THE SPACECRAFT,THE SPACECRAFT

COMMANDERWILLASSUMERESPONSIBILITYFOR MISSIONCONDUCTAS DESCRIBEDWITHINTHE FLIGHTMISSIONRULES.

1-23 THEFLIGHTDIRECTOR,THROUGHTHE RECOVERYCOORDINATOR,WILLPROVIDETHE DOD MANAGERFOR MANNEDSPACEPLIGHTSUPPORT
OPERATIONSTHE PREDICTEDLOCATIONAND TIMEOF SPLASHDOWN.

MISSION REV DATE SECTION GROUP PAGE
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PARTI - GENERALGUIDELINES- CONTINUED

R ITEM

1-24 THE DOD MANAGERFOR MANNEDSPACEFLIGHTSUPPORTOPERATIONSIS RESPONSIBLEFOR RECOVERYAND FOR COMMANDAND CONTROL

OF DOD RECOVERYFORCES. RECOMMENDATIONS,GUIDELINESAND REQUIREMENTS- AS SET FORTHBY NASA- WILLBE CONSIDERED
TO EFFECTSAFEAND EXPEDITIOUSRECOVERYOF THE FLIGHTCREWAND SPACECRAFT.

1-25 IF THE LM DESCENTSTAGEWITHA NUCLEARPOWERSOURCEABOARDIS ABANDONEDWHILESUBJECTTO EARTHRETURNAND IF CREW

SAFETYAND CONTROLSYSTEMSCONSIDERATIONSPERMIT.THE LM WILLBE TARGETEDFOR AN OCEANAREAREENTRY. THE PREDICTED
IMPACTLOCATIONWILLBE DETERMINEDAND REPORTEDTO THE APOLLOMISSIONDIRECTOR.

1-26 NO SPACEVEHICLECOMPONENTWILLBE DELIBERATELYTARGETEDFORA LUNARIMPACTWITHOUTTHE PRIORAPPROVALOF THE APOLLO
MISSIONDIRECTOR.

RULENUMBERS1-27THROUGH

I-BSARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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PARTI - GENERALGUIDELINES- CONTINUED

R ITEM

DEFINITIONS

1-36 PRIMARYOBJECTIVE- A STATEMENTOF THE PRIMARYPURPOSEOF THE FLIGHT. WHENUSEDIN CENTERCONTROLDOCUMENTATION,

THE PRIMARYOBJECTIVE(S)MAY NOT BE MODIFIEDBUT MAY BE AMPLIFIEDBY DETAILEDOBJECTIVES.

1-37 DETAILEDOBJECTIVE- A SCIENTIFIC,ENGINEERING,MEDICAL,OR OPERATIONALINVESTIGATIONTHATPROVIDESIMPORTANTDATA

AND EXPERIENCEFOR USE IN DEVELOPMENTOF HARDWAREAND/ORPROCEDURESFOR APPLICATIONTO APOLLOMISSIONS.CSM

ORBITALPHOTOGRAPHICTASKS,THOUGHREVIEWEDBY THE MANNEDSPACEFLIGHTEXPERIMENTSBOARD,ARE NOT ASSIGNEDAS

FORMALEXPERIMENTSAND WILLBE PROCESSEDAS A SINGLEDETAILEDOBJECTIVE.

1-38' CATEGORY- A CATEGORYIS A DEGREEOF IMPORTANCEASSIGNEDTO SPACEVEHICLEAND OPERATIONALSUPPORTELEMENTS.

SPECIFICCATEGORIESAPPLICABLETO MISSIONRULESARE MANDATORYAND HIGHLYDESIRABLE.

1-39 MANDATORY._] - A MANDATORYITEMIS A SPACEVEHICLEELEMENTOR OPERATIONALSUPPORTELEMENTTHATIS ESSENTIALFOR
ACCOMPLISHMENTOF THE MISSION,WHICHINCLUDESPRELAUNCH,FLIGHT,AND RECOVERYOPERATIONSTHATENSURECREW

SAFETYAND EFFECTIVEOPERATIONALCONTROLAS WELLAS THE ATTAINMENTOF THE PRIMARYOBJECTIVES.

1-40 HIGHLYDESIRABLE(HD)- A HIGHLYDESIRABLEITEMIS A SPACEVEHICLEELEMENTOR OPERATIONALSUPPORTELEMENTTHAT
SUPPORTSAND ENHANCESTHE ACCOMPLISHMENTOF THE MISSIONAND IS ESSENTIALFOR THE ACCOMPLISHMENTOF THE

DETAILEDOBJECTIVES.

1-41 SPACEVEHICLEELEMENT- A PARTOF ANY LAUNCHVEHICLEOR SPACECRAFTSYSTEM.

I..42 OPERATIONALSUPPORTELEMENT* A PARTOF ANY SYSTEMOR ACTIVITYTHATIS INVOLVEDIN THE COUNTDOWN,LAUNCH,FLIGHT,

OR RECOVERYOPERATIONSOTHERTHANTHOSEELEMENTSWHICHARE A PARTOF THE SPACEVEHICLEITSELF.

1-43 REDLINE- A REDLINEVALUEIS A MAXIMUMAND/ORMINIMUMLIMITOF A CRITICALPARAMETERNECESSARYTO IDENTIFYVEHICLE,

SYSTEM,AND COMPONENTPERFORMANCEAND OPERATION.REDLINEVALUESWILLBE ESTABLISHEDSUCHTHATFURTHER

DEGRADATIONSOF THE SYSTEMOR COMPONENTCOULDLEADTO A FAILURETO ACCOMPLISHTHE PRIMARYOBJECTIVES.

1-44 REDLINEFUNCTION- A REDLINEFUNCTIONIS A PARAMETERTHATHAS BEENIDENTIFIEDTO MONITORTHE FUNCTIONINGOF A

UNITTO ENSURETHATTHE OPERATIONALPERFORMANCEOF THE UNITIS ACCEPTABLETO MEETTHE PRIMARYOBJECTIVES.

REDLINEFUNCTIONSARE MANDATORY.

MISSION REV DATE SECTION GROUP PAGE
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PARTI - GENERALGUIDELINES- CONTINUED

R ITEM

1-45 MEASUREMENT- A MEASUREMENTISA SPECIFICDATACHANNELOF INSTRUMENTATIONMONITORINGA SINGLEFUNCTION.

1-46 INSTRUMENTATION- INSTRUMENTATIONISTHE EQUIPMENTTHATACQUIRES,TRANSMITS,AND MONITORSDATAFOR PERFORMANCE

EVALUATIONOF SPACEVEHICLEAND OPERATIONALSUPPORTITEMS.

1-47 COUNTDOWN" THE PERIODOF TIMECOMMENCINGWITHSTARTOF THE OFFICIALCOUNTDOWNCLOCK. DURINGTHE INTERVALOF

TIMEPRIORTO THISPERIOD,TASKACCOMPLISHMENTIS NOT STRICTLYTIME-RELATEDAND A HOLDIS A MEANINGLESSTERM,

THE OFFICIALCOUNTDOWNCLOCKSTARTSAT THE BEGINNINGOF LAUNCHVEHICLEBATTERYINSTALLATION.

1-48 PROCEED- CONTINUEIN ACCORDANCEWITHPRESCRIBEDCOUNTDOWNPROCEDURES.

1-49 HOLD- INTERRUPTIONOR DELAYOF THE COUNTDOWNFOR ANY REASONSUCHAS UNFAVORABLEWEATHER,REPAIROF HARDWAREOR
CORRECTIONOF CONDITIONSUNSATISFACTORYFOR LAUNCHOR FLIGHT.

1-50 HOLD-POINT- A PREDETERMINEDPOINTWHERETHE COUNTDOWNMAY BE CONVENIENTLYINTERRUPTED.

I-Bl SCRUB- THE LAUNCHIS TERMINATEDTO BE RESCNEDULED.

I-BB RECYCLE- THE COUNTDOWNIS STOPPEDAND RETURNEDTO A DESIGNATEDPOINTOR AS SPECIFIEDIN THE LAUNCHMISSIONRULES.

1-53 TURNAROUNDTIME- TURNAROUNDTIMEIS THE TOTALTIMEREQUIREDFROMA SCRUBTO THE NEXTSCHEDULEDLIFTOFFTIME (T-O)

INCLUDINGRECYCLEAND COUNTDOWN.

I-B4 CUTOFF- THE AUTOMATICOR MANUALCOMMANDTO STOPTHE LAUNCHSEQUENCEAFTERINITIATIONOF THE AUTOMATICLAUNCH

SEQUENCE.

1-55 LIFTOFF- THE EVENTDETERMINEDBY THE INSTRUMENTATIONUNITUMBILICALDISCONNECTSIGNAL. IT IS THATPOINTIN TIME
WHENPLUSTIMECOMMENCES.

MISSION REV DATE SECTION GROUP PAGE
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PARTI - GENERALGUIDELINES- CONCLUDED
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1-56 ABORT- MISSIONTERMINATIONBY UNSCHEDULEDINTENTIONALSEPARATIONOF THE SPACECRAFTFROMTHE LAUNCHVEHICLEPRIOR

TO ORBITALINSERTION.

1-57 EARLYMISSIONTERMINATION- UNSCHEDULEDINTENTIONALMISSIONTERMINATIONAT OR AFTERORBITALINSERTION.

1-58 MISSIONPERIODTERMINATION(LUNARLANDINGMISSION)- MISSIONPERIODTERMINATIONOCCURSUPONTHE RELEASEOF THE

FLIGHTCREW,FLIGHTHARDWARE,OR RELEASEOF THE LUNARSAMPLESTO APPROVEDPRINCIPLEINVESTIGATORS,WHICHEVER

OCCURSLATER.

MISSION REV DATE SECTION GROUP PAGE
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SECTIONI - GENERALRULESAND SOP'S

R ITEM

GENERAL

I-1 THE FLIGHTMISSIONRULESOUTLINEPREPLANNEDDECISIONSDESIGNEDTO MINIMIZETHE AMOUNTOF REAL-TIME

RATIONALIZATIONREQUIREDWHENNON-NOMINALSITUATIONSOCCURDURINGTHE TERMINALCOUNTDOWN,THE FLIGHTPHASE,AND
RECOVERYOPERATIONS.

I-2 WHENEVERPOSSIBLE,THE CREWAND GROUNDWILLVERIFYALL MALFUNCTIONS.WHENEVERTHEREIS A COMFLICTBETWEEN

SPACECRAFTAND GROUNDTELEMETRYREADOUTS,THE SPACECRAFTREADOUTSARE PRIME(ASSUMINGTHE SPACECRAFTHAS

ADEQUATEINSTRUMENTATIONAND THATAPPLICABLESPACECRAFTCOCKPITREADOUTSARE OPERATIONAL).

I-3 SPACECRAFTLAUNCHWILLNOT BE ATTEMPTEDIF KNOWNSPACECRAFTSYSTEMSMALFUNCTIONSWILLLIMITTHE MISSIONDURATION

SUCHTHATACCOMPLISHMENTOF THE PRIMARYDETAILEDOBJECTIVESWILLBE COMPROMISED.

I-4 WHENA CONFLICTOF FLIGHTPLANACTIVITIESOCCURS,THE FLIGHTDIRECTORWILLDETERMINETHE PRIORITYOF ACTIVITIES;

l-B IN SOMEINSTANCESTHE SPECIFICMISSIONRULESMAY DEVIATEFROMTHE GENERALGUIDELINESCONTAINEDIN PARTI OR FROM

THESEGENERALRULES. THE SPECIFICMISSIONRULEWILLAPPLYIN ALL CASES,AND THE DEVIATIONSFROMTHE GENERAL

GUIDELINESWILLBE NOTED.

I-6 THE FLIGHTDIRECTORMAY,AFTERAMALYSISOF THE FLIGHT,CHOOSETO TAKEAMY NECESSARYACTIOMREQUIREDFOR THE

SUCCESSFULCOMPLETIONOF THE MISSION.

I-7 MISSIONRULELIMITSTHATARE CONSIDEREDTO BE INTERIMOR UNCONFIRMEDNUMBERSWILLBE UNDERLINEDIN THIS

PUBLICATIONAND IN ALL SUBSEQUENTREVISIONSUNTILTHE NUMBERSARE CONFIRMEDBY THE RESPONSIBLENASAAGENCY.

I-8 THE SYSTEMSLIMITSLISTEDIN THESERULESARE THE ACTUALVEHICLELIMITSAS WELLAS THEYARE KNOWNAND UNDERSTOOD

AND ARE NOT BIASEDTO COMPENSATEFOR TIMEDELAYSOR INSTRUMENTATIONERRORSWITHINTHE SPACECRAFTAND MSFN

DATA/DISPLAYSYSTEMS.

I-9 UNLESSSTATEDOTHERWISE,MANDATORYAND HIGHLYDESIRABLEINSTRUMENTATIONREQUIREMENTSARE SATISFIEDBY EITHER

ONBOARDOR PCMCAPABILITY.

MISSION REV DATE SEGT_QN GROUP PAGE
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SECTIONl - GENERALRULESAND SOP'S- CONTINUED

R ITEM

l-lO MANDATORYSPACEVEHICLEINSTRUMENTATIONFOR THE PURPOSESOF FLIGHTMISSIONRULESMUSTBE IN ACCORDWITHTHE

FOLLOWINGCRITERIA(REFERENCEOMSFGENERALRULE1-39):

A. REQUIREDTO INSUREFLIGHTCREWSAFETY

B. REQUIREDTO IMPLEMENTRULESRESULTINGIN LAUNCHABORTS

C. REQUIREDTO IMPLEMENTRULESRESULTINGIN EARLYMISSIONTERMINATION

D. REQUIREDTO MAKEDECISIONTO CONTINUETO THE NEXTMISSIONPHASE

USINGTHE ABOVECRITERIA,THE MANDATORYINSTRUMENTATIONLISTINGSIN THISDOCUMENTWILLBE CROSS-REFERENCED

TO THE APPROPRIATEMISSIONRULE.

I-II THE CRITERIONFOR CATEGORIZINGINSTRUMENTATIONAS HIGHLYDESIRABLEIN THE FLIGHTMISSIONRULESIS ANY

INSTRUMENTATIONREQUIREDFOR NORMALSYSTEMSMANAGEMENTOR REQUIREDFOR FLIGHTCONTROLDECISIONSNOT IN THE

MANDATORYCATEGORY.

1-12 RF COMMAHDSWILLMOT BE TRAMSMITTEDTO THE SPACECRAFTOR LAUNCHVEHICLEDURINGTHE LAUMCHPHASEUNLESSSPECIFIC

MISSIONRULESARE INVOKEDWHICHREQUIRECOMMANDACTIVITY.

1-13 THE LAUNCHOPERATIONSMANAGERWILLINFORMTHE FLIGHTDIRECTORWHENTHE SPACEVEHICLEHAS CLEAREDTHE UMBILICAL

TOWERBY STATING"CLEARTOWER"OVERCHANNELIll.

1-14 THE COMMANDPILOTMAY INITIATESUCHINFLIGHTACTIONAS HE DEEMSESSENTIALFOR CREWSAFETY.

1-15 IH T_E EVENTOF LOSSOF GOMMUNICATIORSBETWEENTHE MSF_AMDTHE S/C,THE COMMANDPILOTWILLASSUME

RESPONSIBILITYOF MISSIONDIRECTIONWITHINTHE FRAMEWORKOF THE MISSIONRULES.

RULENUMBERS1-16THROUGH1-23ARE RESERVED.
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R ITEM

DEFINITIONS

1-241 ASAP- AS SOONAS PRACTICABLE(I.E.,AS SOONAS POSSIBLEAND REASONABLE).

l-B5 PTP- A PREFERREDTARGETPOINTIS A STRATEGICALLYLOCATEDSET OF COORDINATESFOR WHICHTHE SPACECRAFTSHOULD
BE TARGETEDIF IT BECOMESNECESSARYTO LANDON THATREVOLUTION.

1-26 ATP- AN ALTERNATETARGETPOINTIS A STRATEGICALLY'LOCATEDSET OF COORDINATESCHOSENTO PROVIDEA SPACECRAFT
TARGETPOINTMIDWAYBETWEENPTP'S.

1-27 NEXTBESTPTP - A PREFERREDTARGETPOINTWHICHCAR BE REACHEDBY THE SPACECRAFTWITHINTHE CONSTRAINTSIMPOSED

BY THE SPACECRAFTPROBLEMCAUSINGAN EARLYMISSIONTERMINATIONAND ALLOWINGTHE BESTpOSSIBLEREENTRY

AND LANDINGAREACONDITIONS.THE MISSIONWILLNOT PROCEEDTO THE NEXTPHASEUNLESSSPECIFICALLYNOTED,

1-28 REENTERASAP- REENTERASSOONASPRACTICABLE(I.E.,ASSOONASPOSSIBLEANDREASONABLE).

1-29 TERMINATEASAP- REENTERWITHTHE MINIMUMTRIPTIMETO AN UNSPECIFIEDLANDINGAREA.

l-SO CRITICAL_tANEUVERS:

A. ANY BURNREQUIREDTOEFFECT CREWRECOVERYWHENTHEREIS NO ALTERNATIVEMETHODFOR OBTAININGTHE

NECESSARYAV OR

B. ANY REQUIREDBURNWHERETHE USE OF A DEGRADEDSPS IS PREFERABLETO THE USE OF ANY AVAILABLEALTERNATIVE

METHOD: THE MANEUVERSTABULATEDoN MR 3-86HAVINGSPS LIMITSOF "N_NE"OR"Loose_jARE BENERALEV

_ATEGORiZEDAS CRiTiCALUURN_WiTHfNE bEGRE__ _h_TI_ALITV_NoicATEDBY TNE tN_Nt LIMiTsAND CREW

ACTIONSSPEOIFiEOIN THATTABLE.

1-31 NON-CRITICALBURN- A NON-CRITICALBURN IS ANY OTHERBURNAND INoLUbESTHOSECHAPJ_CTERiZEDBY "TIGHT_iLIMITS

IN MR 3-86, BECAUSEOF TRAJECTORYCONSIDERATIONSoR OTHERREASONSA NON-CRiTfCAL_URN_Y_ _NCEiNiTiATED,
CHANGECLASSIFICATION,ALSO,A BURNCONSIDEREDAS NON-CRITICALMAY BE RECLASSIFIEDIF, IN THE

EXISTINGMISSIONSITUATION,THE FLIGHTDIRECTORJUDGESITS VALUETO BE COMMENSURATEWITHANY INCREASEDRISK.

l-3B EARLYSTAGING- UNSCHEDULEDSEPARATIONOF THE S-IVBSTAGEFROMTHE S-IISTAGE.
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1-33 CONTINGENCYORBITINSERTIONICOI)- AN SPS PROPULSIVEMANEUVERWHICHWILLPROVIDECSM INSERTIONINTOA SAFE

ORBIT(HpL 70 NM) IN THE EVENTOF AN SLV FAILUREOCCURRINGIMMEDIATELYPRIORTO INSERTION.OR IN THE
EVENTOF DEGRADEDSLV PERFORMANCE.

1-34 S-IVBDESTRUCTPACKAGESAFING-THEEMERGENCYDESTRUCTPACKAGEISSAFEDBYTHERSOTRANSMITTINGA COMMAND

WHICHPERMANENTLYREMOVESPOWERFROMTHERANGESAFETYRECEIVERS.

1-35 S-IVBSAFING- A PASSIVATIONsEqUENCEIN WHICHS-IVBLOX.LH2_AND HIGHPRESSURESPHERESARE DEPLETED.

1-36 PRELAUNCHPHASE(PRELN)- THE TIMEINTERVALFROMTHE COMPLETIONOF THE FLIGHTREADINESSREVIEWTO LIFTOFF.

1-37 FLIGHTPHASE- THE INTERVALFROMLIFTOFFTHROUGHSPLASHDOWN.FOR MISSIDNRULEPURPOSESTHE FLIGHTPHASEIS

FURTHERSUBDIVIDEDAS SHOWNBELOW:

A. LAUNCHPHASE- FROMLIFTOFFTHROUGHINSERTION(TBITHROUGHTB4)

B. EARTHORBITPHASE- FROMINSERTIONTHROUGHS-IVBCUTOFFFOR TRANSLUNARINJECTION(TLI)

C. TD&EPHASE- FROMCSM/S-IVBSEPARATIONTHROUGHLM EJECTIONFROMSLA

D. TRANSLUNARCOASTPHASE- FROMS-IVBCUTOFFFOR TLI THROUGHLOIl CUTOFF

E. DOCKEDPHASE- THE TIMEINTERVALSDURINGWHICHTHE LM AND CSM ARE DOCKED

F. LUNARORBITPHASE- FROMLOI CUTOFFTO UNDOCKINGAND FROMREDOCKINGTO TEl CUTOFF

G. UNDOCKEDPHASE- FROMUNDOCKINGTO CSM CIRCULARIZATION

H. PRE-PDIPHASE- FROMCIRCULARIZATIONTO PDI

I. POWEREDDESCENT- THE TIMEINTERVALFROMTHE INITIATIONOF THE PBI MANEUVERTO TOUCHDOWN

I. PDITO PDI + 6:10-DURING THISTIMEPERIOD,THE LM CAN ABORTTHE POWEREDDESCENTAND GET INTOORBIT

USINGTHE DPS ONLYAND RETAINTHE DESCENTSTAGEAFTERINSERTION.

2. PDI+ 6:10TO HIGHGATE- THISPERIODENDSWHENTHE MANEUVERIS MADETO VISUALLYAQUIRETHE LANDINGSTIE.

3. HIGHGATETO TOUCHDOWN- LANDINGSITEVISABILITYTO TOUCHDOWN.

J. LUNARSTAYPHASE- THE TIME INTERVALFROMTOUCHDOWNUNTILLIFTOFF

K. EVA- THE TIMEINTERVALFROMLM DEP_ESSURIZATIOM(3.5PSIAAND DECREASING)UNTILLM REPRESSURIZATION
(3.5PSIAAND INCREASING)

L. ASCENTPHASE- THE TIMEINTERVALFROMLIFTOFFTO LM INSERTIONINTOLUNARORBIT

M, RENDEZVOUS- THETIME INTERVALFROMINSERTIONINTOLUNARORBITAFTERASCENTOR AFTERAN ABORTEDDESCENT

UNTILCSM/LMDOCKING

N. TRANSEARTHCOASTPHASE- FROMTEl CUTOFFTO CM/SMSEPARATION

O. ENTRYPHASE- FROMCM/SMSEPARATIONTO SPLASHDOWN
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1-38 RECOVERYPHASE- THE TIME INTERVALFROMSPLASHDOWNTO DELIVERYOF THE FLIGHTCREWAND SPACECRAFTTO DESIGNATED

LANDBASEDINSTALLATIONS.

1-39 REENTRYDEFINITIONS:

A. AUTOMATIC- REENTRYCONTROLLEDBY DMC WHICHOUTPUTSBANKANGLECOMMANDTO THE RCS.

B. CLOSEDLOOP- REENTRYCONTROLLEDBY THE CREWMANUALLYFLYINGBANKANGLEMODULATIONUSINGCMC

ENTRYPROGRAMOUTPUTS.

C. OPENLOOPREENTRY- REENTRYCONTROLLEDBY THE CREWUSINGSPACECRAFTDISPLAYSAND FLYING:

1. BANKANGLE(RR0-90)AND RETRB(RLO-9O).

2. CONSTANTBANKANGLE- CREWESTABLISHESAND MAINTAINSA CONSTANTBANKANGLE. (CONSTANTBANKANGLES

GREATERTHAN90 DEGREESWILLNOT BE FLOWNEXCEPTWHENSKIP-OUTRULEIS VIOLATED.)

3. ROLLINGREENTRY- MAINTAINCONSTANT18 DEGREESPER SECONDROLLRATE.

4. EMS RANGING- CONSTANTBANKANGLEIS HELDTO IG. THENTHE RANGE-TO-GODISPLAYAND THE RANGEPOTENTIAL

LINESARE COMPAREDTO MODULATETHE BANKANGLE. AT RETRB,THE PRESENTBANKANGLEIS REVERSED.

D. CONSTANTG ENTRY- CREWCONTROLSTHE BANKANGLETO MAINTAINA SPECIFIEDG LEVEL.

E. EMS REENTRY- CREWCONTROLSTHE BANKANGLETO MAINTAINA CONSTANTG UNTILVELOCITYLESSTHAN25.500FPS.

THE EMS IS THENUSEDTO CONTROLRANGEBY NULLINGTHE DIFFERENCEBETWEENTHE RANGE-TO-GOCOUNTERAND

THE RANGEPOTENTIALGUIDELINES.ALL MANEUVERSARE OVERRIDDENAS NECESSARYTO PREVENTAN ONSETOR

OFFSETVIOLATION.

1-40 OPERATIONALFOOTPRINT- THE AREATHATIS OPERATIONALLYACCESSIBLEUSINGTHE G&N,EMS,AND CONSTANT4G ENTRY

MODESAND ALLOWINGFOR THEIRASSOCIATEDDISPERSIONS.THE G&N PORTIONIS AN AREA±70 NM TO EITHERSIDE

OF THE GROUNDTRACKAND EXTENDINGFROM915 NM FROMEl TO 2000NM FROMEl. THE EMS AREAIS THEAREA

FROM61 NM UPRANGETO BlNM DOWNRANGEAND ±52 NM IN CROSSRANGEABOUTTHE CONSTANT4G TARGETPOINTS.

THE CONSTANT4G AREA IS THE AREA110 NM UPRANGETO 140 NM DOWNRANGEAND ±27 NM CROSSRANGEABOUT

THE CONSTANT4G TARGETPOINTS.

1-41 ALTERNATEMISSION- ANY DEVIATIONFROMTHE NOMINALMISSIONTIMELINEWHEREFURTHERMISSIONOBJECTIVESARE

CONSIDEREDBEFORETHE END OF THE MISSION.

1-42 CONTINUEMISSION- THE CONTINUEMISSIONRULINGFOR MALFUNCTIONSINDICATESTHATTHE MISSIONWILLBE CONTINUED

IN ACCORDANCEWITHPRESENTPLANSUNLESSOVERRIDINGFACTORSARE PRESENTWHICHWOULDCAUSESELECTION

OF AN ALTERNATECHOICE.

1-43 EVASIVEMANEUVER- USE OF RESIDUALS-IVBPROPELLANTSTO ACHIEVETHE FOLLOWINGIN ORDEROF PRIORITY:

I. A REDUCTIONIM THE PROBABILITYOF S-IVBANDSPACECRAFTRECOMTACT

2. A REDUCTIONINTHE PROBABILITYOF S-IVBEARTHIMPACT

3. AN INCREASEINTHE PROBABILITYOF S-IVBLUNARIMPACT

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 GENERAL DEFINITIONS
RULESANDSOP'S 1-5 Tape 3.5

TSG 291 NASA--MSO



NASA - Manned Spacecraft Center

MISSION RULES

SECTIONl - GENERALRULESAND SOP'S- CONTINUED

R ITEM

1-44 LUNARABORTMODESAFTEREARLYLOI SHUTOFF(REFERENCERULE5-61FOR ABORTMANEUVERDEFINITION)DPS:

A. MODE I - O TO 613 FPS (IGNTO I + 31)

B. MODE II - 613 TO 120OFPS (l + 31 TO 2:54)

C. MODEIll - 1200TO 2980(2 + 54 TO C/O)

1-45 SATURNL/V TIMEBASES

TIMEBASE DEFINITION NOMINALINITIATETIME

TBI LIFTOFFTO S-ICINBOARD 0:00

ENGINECUTOFF

TB2 S-ICINBOARDENGINE 2:17

CUTOFFTO S-ICOUTBOARD

ENGINECUTOFF(S-IC/S-II

STAGING)

TB3 S-ICOUTBOARDENGINES 2:40

CUTOFFTO S-IICUTOFF

(S-II/S-IVBSTAGING)

TO4 S-IfCUTOFFTO S-IVB 9:17

FIRSTBURNCUTOFF

TB5 S-IVBFIRSTBURNCUTOFF II:46

TO S-IVBRESTART

PREPARATIONS(RESTART

MINUS9 MIN 38 SEC)

TB6 S-IVBRESTARTMINUS9 MIN 38 SEC 2:20:48

TO S-IVBSECONDBURNCUTOFF

TB7 S-IVBSECONDCUTOFFTO 2:36:22

STARTOF S-IVBEVASIVE

MANEUVERBORN

TB8 STARTEVASIVEBURNTO 4:14:22

END OF S-IVB/IC (BY GROUNDCMD)

LIFETIME.

RULENUMBERS1-45THROUGH1-47ARE RESERVED.
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CRITERIAFORTARGETPOINTSELECTION

1-48 THE CRITERIALISTEDBELOWWILLBE USEDWHENCHOOSINGBETWEENTWO OR MORETARGETPOINTS. THE CRITICALITYOF

THE MISSIONSITUATIONWILLAFFECTTHE APPLICATIONOF THESECRITERIA.

PRIORITY

ACCEPTABLELANDMASSCLEARANCE 1

ACCEPTABLEWEATHERCONDITIONSFOR RECOVERYOPERATIONS 2

AND CM STRUCTURALINTEGRITY

CAPABILITYOF RECOVERYFORCES B

COMMUNICATIONWITHTHE SPACECRAFTFROMA GROUNDSTATIONAT 4

LEAST40 MINUTESPRIORTO DEORBITBURN*

SUFFICIENTDAYLIGHTFOR RECOVERYOPERATIONS 5

A GROUNDSTATIONFOR POST-DEORBITBURN*TRACKING 6

VOICECONTACTPRIORTO AND DURINGDEORBITBURN* 7

POST-BLACKOUTTRACKINGDATAAVAILABLEFORREENTRY(ASSUMES 8

PRE-BLACKOUTACQUISITIONS)

GROUNDSTATIONSAVAILABLETO OBTAINAVC READOUTSAND TO 9
PASSCREWBACKUPGUIDANCEQUANTITIES

*OR FINALMCC MANEUVER

1-49 LUNARRETURNENTRYRANGEPRIORITY- THE RELATIVEENTRYRANGEAT A -6.5BEG FLIGHTPATHANGLE (400,000FEET

TO SPLASH)PRIORITYISAS FOLLOWS:

A. I070-1215NM (NOMINAL)

B. 1455-1565NM (USEDTO AVOIDWEATHERVIOLATIONSIN PRIORITYA.)

C. 1800-2500NM (USEDTO AVOIDEXTREMEWEATHERVIOLATIONSIN PRIORITESA AND B.)

RULENUMBERSI-5DTHROUGH

1-55ARE RESERVED.
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PRELAUNCHRULES

1-56 MANDATORY- THE COGNIZANTFLIGHTCONTROLLERWILLREQUESTA HOLDOR A CUTOFFFROMTHE FLIGHTDIRECTORIN CASEOF

A LOSSOR FAILUREOF A MANDATORYITEM. PRIORTO T-I MIN,FAILURESOF MANDATORYITEMSWILLBE CONFIRMED

PRIORTO REQUESTINGA HOLDOR A CUTOFF. AFTERT-l MIN,CUTOFFWILLBE REQUESTEDFOR MANDATORYITEMSWITHOUT
VERIFICATIONDUETO THE LIMITEDTIMEREMAINING.AT T-20SEC,ALL MANDATORYITEMSWILLREVERTTO HIGHLY

DESIRABLEUNLESSSPECIFICALLYDESIGNATEDAS MANDATORYTO L/O. REFERENCETHE LAUNCHMISSIONRULESDOCUMENT

FOR SPECIFICPROCEDURES.

1-57 HIGHLYDESIRABLE- THE COG_IZANTFLIGHTCONTROLLERWILLNOTIFYT_E FLIGHTDIRECTORIH CASEOF A LOSSOR A
FAILUREOF A HIGHLYDESIRABLEITEM(S). A HOLDMAY BE CALLEDBY THE FLIGHTDIRECTORTO REPAIRTHIS ITEM(S)

WHENIT IS CONVENIENTAND IF THE ESTIMATEDTIMETO REPAIROR REPLACETHE ITEMS(S)IS ACCEPTABLE.ALL

HIGHLYDESIRABLEITEMSREVERTTO DESIRABLEAFTERAUTOSEQUENCESTART.

1-58 DESIRABLE- FLIGHTCONTROLLERSWILLNOTCALLHOLDSFORTHELossOFDESIRABLEITEMSASTHEYAREPLACEDINTHIS

CATEGORYBECAUSETHEYAREITEMSOFSUPPORTWHICHAREOFMINORIMPORTANCETOFLIGHTOPERATIONS.

1-59 MANUALCUTOFFWILLNOT BE ATTEMPTEDFROMT-ItSECONDS(ENGINEIGNITION)TO T-O.

RULENUMBERS1-60THROUGH

1-65ARE RESERVED.
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LAUNCHABORTS

1-66 ABORTREQUESTCOMMANDSARECOMMANDSTRANSMITTEDFROMTHEMCCORLCCWHICHILLUMINATETHE ABORTREQUESTLIGHT
ONTHECOMMANDPILOT'S PANEL. THE "ABORTLIGHT" ANDA VOICEREPORT"ABORT"OVERA/G ARECONSIDEREDTWOCUESFOR

THECREWTO TAKETHENECESSARYACTIONTO ABORTTHEMISSION. THEGROUNDWILL USE TWOINDEPENDENTCUESPRIORTO

TRANSMITTING"ABORTREQUEST."ADDITIONALCUESFORTHE CREWWILL COMEFROMONBOARDINDICATIONS.

1-67 ABORTACTIONCANBE INITIATED ONLYBYTHE BREWORTHEEDS.

1-68 WHENEVERPOSSIBLE,ALL ABORTSANDEARLYMISSIONTERMINATIONSWILL BETIMEDFORA WATERLANDING.

1-69 THE FLIGHTDIRECTORWILL INITIATE THE ABORTREQUESTFORSPACECRAFTSYSTEMMALFUNCTIONS.

1-70 THE FLIGHTDYNAMICSOFFICERWILLINITIATETHE ABORTREQUESTCOMMANDDURINGTHE FLIGHTPHASEIF THE SPACE

VEHICLEEXCEEDSThE FLIGHTDYNAMICSENVELOPE.

1-71 THE BOOSTERSYSTEMSENGINEERWILLINITIATETHE ABORTREQUESTCOMMANDBASEDUPONLAUNCHVEHICLETIME-CRITICAL

SYSTEMSMALFUNCTIONSTHATWOULDNOT ALLOWA SAFEINSERTIONOR CONTINUATIONTO A FLIGHTDYNAMICSLIMITLINE.

1-72 THE ONLYKSC POSITIONTHATWILLHAVEABORTREQUESTCAPABILITYIS THE LAUNCHOPERATIONSMANAGER. THE LAUNCH

OPERATIONSMANAGERMAY SENDAN ABORTREQUESTFROMTHE TIMETHE LAUNCHESCAPESYSTEMIS AP_IEDUNTILTHE SPACE

VEHICLEREACHESSUFFICIENTALTITUDETO CLEARTHE TOP'OFTHE UMBILICALTOWER. PRIORTO TRANSFEROF CONTROL

TO THE FLIGHTDIRECTOR,THE LAUNCHOPERATIONSMANAGERWILLINITIATETHE ABORTREQUESTCOMMANDFROMKSC BASEDON

THE CRITERIADEFINEDIN THE LMRD. THESEINCLUDE:

A. MAJORSTRUCTURALFAILUREOR EXPLOSION

B. NEGATIVEVERTICALMOTION

C. UNCONTROLLABLEVEHICLETILTING

D. CATASTROPHICFIRESPRIORTO LIFTOFF
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1-73 THE RSO CAN SHUTDOWNTHE SLV BY TRANSMITTINGTHE MFCOCOMMANDWHICHALSOLIGHTSTHE ABORTREQUESTLIGHTIN

THE SPACECRAFT.THE MFCOWILLINITIATEAN AUTO-ABORTIF TRANSMITTEDPRIORTO EDS DISABLE. THE MFCOCOMMAND

INITIATESA 4.I-SECTIMERON THE GROUND(CAPERSO CONSOLEONLY),WHICHIN TURNENABLESDESTRUCTCAPABILITY

IF TRANSMITTED.THE BRSOINSERTSA TIMEDELAYMANUALLY.THE RSO DESTRUCTCOMMANDCAN THENDESTROYTHE SLV.

THE RSO WILLALWAYSSAFETHE S-IVBAFTERTRANSMITTINGMFCOUPONVERIFICATIONOF CUTOFFIF THE DESTRUCTCOMMAND

IS NOT TO BE TRANSMITTED.

1-74 THE RSO WILLSAFETHE S-IVBDESTRUCTSYSTEMAFTERCONFIRMATIONOF S-IVBC/O FROMTHE FLIGHTDYNAMICSOFFICER.

IF COMMUNICATIONSARE LOSTWITHTHE FIDQ,THE S-IVBDESTRUCTSYSTEMWILLBE SAFED,BASEDON THE RSO'S

VERIFICATIONOF S-IVBCUTOFF. ONCESAFED,THE S-IVBDESTRUCTSYSTEMCANNOTBE REINITIATED.IF THE RSO

INITIATESMFCO,THE RSO WILLINITIATESAFINGAFTERVERIFICATIONOF S-IVBCUTOFF.

1-75 EMERGENCYENGINESHUTDOWNMETHODS:

INITIATOR METHOD STAGE TIMEFRAME

ASTRONAUT CCW ON S-IC, T+30 SEC TO S-IVB

TNC S-II, CUTOFF
S-IVB

ASTRONAUT S-If/ S-If, T+2:_3TO S-IVB
S-IVB S-IVB CUTOFF

L)V
STAGE

SWITCH

RSO RF CMD S-IC, T-O TO S-IVB

(MFCO) S-II, CUTOFF

S-IVB

EDS 2 OF 3 S-IC T+30SEC TO EDS

VOTING AUTOOFF AT

LOGIC T+2:00MIN

NOTE: EDS WILL

INITIATEABORTFROM

T-O TO T+30SEC.

HOWEVER,S-IC

ENGINESWILLNOT

BE SHUTDOWN.

1-76 THE AUTOMATICEDS (TWOENGINEOUTAND OVERRATEAUTO-ABORTCAPABILITIES)WILLBE FLOWNCLOSEDLOOPUNTIL

T+O2:DO, DURINGLAUNCH,MALFUNCTIONSAFFECTINGEDS OPERATIONWILLBE MANAGEDAS FOLLOWS:

THE EDS AUTOSWITCHWILLBE TURNEDOFF WHENEVERANY TWO CSM ENTRYBATTERIESARE TIEDTO THE SAME

MAINBUS OR FOR CONFIRMEDLOSSOF ANY CSM ENTRYBATTERY.
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1-77 ABORTMODES

MODEI BOUNDARYOF APPLICATION

IA LES ABORTENABLE(APPRGXT-45MIN)

TO GET 61SEC (22.1KFT)

IB GET.61SEC TO IOOKFEETALTITUDE

(GETAPPROXl:SO)

IC lOOKFEETALTITUDETO TOWER

JETTISON(GETAPPROX3:15)

1-78 MODE II BOUNDARYOF APPLICATION PROCEDURES

TOWERJETTISON(GETAPPROX3:15) A. MCC PROVIDES:

U_TILPULLLIFTSPLASHPOINTIS

3200NM DOWNRANGE(GETAPPROX l: GET OF 300K

lO:13) 2. PITCHAT .05G
3. GET DROGUE

B. ENTRYIS FULLLIFT
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1-79 MODEIII BOUNDARYOF APPLICATION PROCE___DURES

BETWEENFULLLIFTSPLASHPOINT A. MCC PROVIDES:

EQUALTO 3200NM AND INSERTION.
I. GETIAS S-IVBCUTOFFPLUS02:05

2. DELTAV FOR 3350NM SPLASHPOINT

3. BURNDURATION

4. GET OF 300K

5. PITCHAT .05G

6. GET DROGUE

B. MANEUVERIS SCS AUTO.

C. ENTRYIS ROLLLEFT55 DEGREES.

NOTE

MODEIII "NO BURN"WILLBE

CALLEDIF THE ROLLLEFT

55-DEGENTRYRANGEIS LESS

THAN3350NM.

1-80 MODE IV BOUNDARYOF APPLICATION PROCEDURES

CONTINGENCYORBITINSERTION A. MCC PROVIDES:

CAPABILITYTO INSERTION(BASED

ON COl LINEON GAMMAVS V PLOT I. GETIAT S-IVBCUTOFFPLUS02:05

FOR NEARNOMINALALTITUDE). 2. DELTAV REQUIREDTO ACHIEVEPERIGEE

GREATERTHANOR EQUALTO 70 NM

3. BURNDURATION

4. PITCHAT GETI

B. MANEUVERIS SCS AUTO

1-81 MODE BOUNDARYOF APPLICATION PROCEDURES

APOGEEKICK PRE-APOGEECUTOFF,OUTSIDETHE COl A. MCC PROVIDES:

BOUNDARY,CORRECTABLETO SAFEORBITAL

CONDITIONSBY A MANEUVERAT APOGEE. I. GETIFORBURNAT APOGEE

2. DELTAV REQUIREDTO ACHIEVEPERIGEE

GREATERTHANOR EQUALTO 70 NM

3. BURNDURATION

4. PITCHATTITUDE

B. MANEUVERIS SCS AUTO

RULENUMBERS1-82THROUGH

1-86ARE RESERVED.
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CREWABORTLIMITS

1-87 MAX _ REGION PROCEDURES

(00:50TO 02:00) ABORTMODE I (ACTIONONLYAFTERBOTHHAVEREACHED

AOA GREATERTHANOR EQUALTO ]00 PCT AND ROLL, THRESHOLD)

PITCH,OR YAW ERRORGREATERTHANOR EQUALTO
5 DEGREES(NOTAPPLICABLETO ANY ENGINEOUT

PRIORTO 50 SEC)

1-88 RATESAND ATTITUDE PROCEDURES

A. PITCHAND YAW

I. L/O TO 2 MIN - 4 DEG/SEC ABORTMODEI,.MODEII,MODEIll,OR MODEIV
2. 2 MIN TO S-IVBCUTOFF- ]0 DEG/SEC

3. YAW DEVIATIONGREATERTHAN20 DEG

(S-IIAND S-IVBBURNONLY)

(WITHALL ENGINESOPERATING)

B. ROLL

L/OTO S-IVBCUTOFF- 20 DEG/SEC ABORTMODEI, MODEII, MODEIll,OR MODEIV

1-89 EDS AUTOMATICABORTLIMITS(UNTILMANUALDEACTIVATIONOF TWO ENGINESOUTAUTOAND LV RATESAT 2:00MIN)

BOUNDARYOF APPLICATION

A. RATES

PITCHAND YAW 4.0 ± O.B DEG/SEC

ROLL 20.0± 0.5 DEG/SEC

B. ANY TWO ENGINESOUT

C. CM TO IU BREAKUP
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l-g0 S-IVBTANKPRESSURELIMITS

A. BULKHEADAP (FIRSTS-IVBC/O TO S/C L/V SEP)

FUELGREATERTHANOXID: 26 PSID

OXIDGREATERTHANFUEL= 36 PSID

B. LOX TANKPRESSGREATERTHANOR EQUALTO BO PSIA(L/OTO S/C L/V SEP)

l-gl ENGINEFAILURES PROCEDURES

LOSSOF THREEOR MORES-IfENGINES ABORTMODE I OR MODEII

PRIORTO S-IVBTO COI CAPABILITY

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES

R ITEM

GENERAL

2-I PRELAUNCH

A. LAONCHAZIMUTHLIMITATIONSRESTRICTLAUNCHESTO OCCURBETWEEN72 DEGREESAND ]00 DEGREES.

B. THE FLIGHTDIRECTORWILLEVALUATEWINDSIMULATIONSALONGTHE MODEI (TOWER)ABORTTRACKPRIORTO THE START

OF CRITICALCOUNTDOWNACTIVITIESAND WILLADVISETHE LAUNCHDIRECTOROF ANY PREDICTEDPERIODSOF LANDLANDING.

IFTHE FLIGHTDIRECTORIS UNABLETO PROVIDETHISEVALUATION,A LANDLANDINGWILLBE ASSUMEDAND THE SPACECRAFT

WINDCONSTRAINTSFOR LANDIP'SWILLBE APPLIED. THESECONSTRAINTSREQUIRETHATTHE SPACECRAFTNOT BE LAUNCHED

OR REMAININ A TOWERABORTMODEIF A TOWERABORTWOULDRESULTIN A LANDLANDINGWITHA HORIZONTALVELOCITY

COMPONENTOF GREATERTHAN54 FEETPER SECONDAT IMPACT. INALL CASES,THE LAUNCHDIRECTORWILLBE PRIMEFOR
CALLINGHOLDSFOR LANDLANDINGLAUNCHWINDVIOLATIONS.

C. THE LAUNCHWILLNOT BE ATTEMPTEDIF THE MINIMUMGROUNDINSTRUMENTATIONCAPABILITYIS COMPROMISED.CONTINUOUS

TRACKINGCOVERAGEIS REQUIREDFROMLIFTOFFTHROUGHLIFTOFFPLUSIO MIN.CONTINUOUSTM AND VOICEARE REQUIRED
FROMLIFTOFFTHROUGHINSERTION.

B-B LAUNCH

IT IS PREFERABLETO GO INTOORBITRATHERTHANPERFORMA LAUNCHABORT. THEREFORE,THE LAUNCHWILLBE CONTINUED

AS LONGAS THE CREWCONDITIONIS SATISFACTORY,_0 S/C ORSLV PROBLEMSEXISTWHICHJEOPARDIZECREWSAFETY,A_D
SUFFICIENTCONSUMABLES,COOLANT,AND ELECTRICALENERGYREMAINFORAT LEASTONE REVOLUTIONPLUSENTRY.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

.__ ITEM
2-3 EARTHORBIT

A. ENTRYWILLBE MADEAT THE NEXTBESTPTP WHENONE MORECSM FAILUREWILLRESULTIN AN ASAPENTRYOR
UNCONTROLLABLECONDITIONS.

B. ADEQUATECONSUMABLESWILLBE MAINTAINEDFORENTRYIN THE NEXTPTP,MAKINGALLOWANCESFOR SETUPAND ENTRY.

C. THE DEORBITCAPABILITIESREQUIREDFOR EARTHORBITARE:

I. TWO METHODSOF DEORBITARE REQUIRED.

2. IF A SUBSEQUENTSINGLEFAILUREWOULDPRECLUDEDEORBITBY EITHERMETHODREMAINING,THE CSM WILLDEORBIT.

3. SPS IS THE PRIMEMETHODOF DEORBITAND SUFFICIENTAV WILLBE RESERVEDFOR THISMANEUVER.

4. SM-RCS(4 QUAD)AND SM-CM/RDSHYBRIDWILLBE CONSIDEREDAS INDEPENDENTDEORBITMETHODSAS LONGAS

INDIVIDUALSM-RCSQUADAND GNCSINTEGRITYIS MAINTAINEDAND SUFFICIENTRCS PROPELLANTIS AVAILABLE.

5. THE LM PROPULSIONSYSTEM(DPSOR RCS)MAY BE USEDTO PLACETHE CSM IN AN ORBIT(Hp_ 80 NM) FROMWHICH
A SM-RCSOR SM-CM/RCSHYBRIDDEORBITCAN BE CONDUCTED.

6. UTILIZATIONOF BACKUPDEORBITMETHODSWILLBE BASEDON THE FOLLOWINGPRIORITIES:

(A) SM-RCS

(B) LM PROPPLUSSM-RCS

(C) SM-CM/RBSHYBRID

(D) LM PROPPLUSSM-CM/RCSHYBRID

RULENUMBERS2-4 THROUGH

2-I0ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-11 TRANSLUNARINJECTION

A. THE TLI WILL BEGOIF THE S/C ANDL/V SATISFYTHE FOLLOWINGCRITERIA:

I. THEREHAVEBEENNOFAILURESIN THE LAUNCHVEHICLEWHICHRESULTIN A CATASTROPHICHAZARD.

2. A "GOFORTLI" RECOMMENDATIONWILL BEGIVENIF ENOUGHPROPELLANTIS AVAILABLEANDTHESLV HARDWARESTATUS

IS DEEMEDADEQUATEFORA REASONABLEPROBABILITYOF REACHINGA 28,000 NMAPOGEE.THE FINAL DECISIONRESTS
WITHTHE FLIGHTDIRECTORFORDETERMININGA REASONABLEPROBABILITY.

3. THECSMHASTOTALSYSTEMSCAPABILITYWITHREDUNDANCY.REDUNDANCYVERIFICATIONIS SUBJECTTO THENUMBER

ANDTYPEOF REDUNDANTCOMPONENTCHECKSWHICHCANBEPERFORMEDIN EARTHORBIT.

B. THETLI MANEUVERWILL BEDELAYEDUNTILTHESECONDOPPORTUNITYFORSUSPECTEDFAILUREOF A CRITICALSYSTEM

(PRIMEORBACKUP- MANEUVER,LIFE SUPPORT,COOLING,POWERSEQUENTIAL,COMMUNICATIONS)WHICHREQUIRES
TIME FOREVALUATION.

C, TLI TARGETINGWILL BESUCHTHATA SAFECIRCUMLUNARRETURNTO EARTHCANBERE-ESTABLISHEDWITHINLMDPS

CAPABILITYAS LATEAS PC+ 2 HRS. THECAPABILITYWILL EXISTTO ESTABLISHA SAFECIRCUMLUNARRETURNTO EARTH
WITHTHESM-RCSUNTILTLI + 5 HRS.

2-12 TRANSPOSITION,DOCKINGANDEJECTION(TO&E)

A. THE NORMALMINIMUMCABINPRESSUREREDLINEOF4.0 PSlA FORTUNNEL/LMPRESSURIZATIONSEQUENCESMAYBEWAIVED
DURINGTD&E. THECMWILL BEDEPRESSURIZEDASREQUIREDTOACCOMPLISHHATCHREMOVALFORUMBILICALHOOKUPOR
DOCKINGINTERFACEINSPECTION.

B. IF NORMALLM EJECTIONIS NOTSUCCESSFUL,NOATTEMPTWILL BE MADETO MANTHE LMAND"STAGE"TO RECOVERTHE
ASCENTSTAGE.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-13 TRANSLUNARCOAST

A. NO MCC WILLBE PERFORMEDIF LOI CAN BE TARGETEDWITHINOPERATIONALCONSTRAINTS.

B. TRANSLUNARCOASTWILLBE TERMINATEDIF ADEQUATECONSUMABLES(CSMAND/ORLM)ARE NOT AVAILABLEFORA CIRCUMLUNAR

EARTHRETURN+ 12 HRS AND A TLC DIRECTABORTPROVIDESAN EARLIERLANDINGTIME.

C. THE CREWWILLMAN THE LM FOR BACKUPCOMMUNICATIONS(VOICE,TM, TRACK)IF CSM COMMUNICATIONSARE LOSTWITHTHE

MSFN. WITHLOSSOF CSM COMMUNICATIONS,A LUNARORBITMISSIONWILLBE FLOWNUTILIZINGTHE LM COMMUNICATIONS

SYSTEMS.

D. MCC'SWILLBE DESIGNEDTO MEETLOI TARGETINGCONSTRAINTSWHILERESERVINGA CAPABILITYTO PERFORMA RETURNTO

EARTHMANEUVERWITHDPS ENGINEAS LATEAS 2 HOURSAFTERPERILUNEON THE CIRCUMLUNARTRAJECTORY.

E. FOR A CSM SOLOMISSION,MCC'SWILLBE TARGETEDSO A SAFECIRCUMLUNARRETURNTO EARTHCAN BE ESTABLISHEDWITHIN

RCS CAPABILITY.

F. SIM BAY EXPERIMENTOPERATIONDURINGTLC

I. ALL CREWMENWILLBE IN THE CSM FOR SIM BAY DOORJETTISON.

2. A NO-GOFOR LOI WILLNOT PRECLUDESIM BAY DOORJETTISON.

2-14 LUNARORBITINSERTION

A. LOI WILLBE INHIBITEDAND A LUNARFLYBYPERFORMEDIF THE CSM DOESNOT SATISFYANY OF THE FOLLOWINGCONDITIONS:

I. FULLCRITICALSYSTEMSREDUNDANCY

2. ADEQUATECONSUMABLESFOR MINIMUMLUNARORBITOPERATIONSWITHCAPABILITYTO SUSTAINA CRYOTANKLOSSAND
RETURNTO EARTHWITHAN AVERAGEPOWERLEVELOF 40 AMPS

3. SPS PROPELLANTRESERVECAPABILITYFORTEl AND TRANSEARTHMCC'S

4. RCS PROPELLANTRESERVETO ACCOMPLISHTEl CONTROL,TRANSEARTHMCC CONTROL,PTC,MINIMUMTRANSEARTHAND

LUNARORBITOPERATIONS

B. A DPS LOI MAY BE PERFORMEDIF REQUIREDTO ACCOMPLISHA LUNARORBITMISSION,

C, FOR A CSM SOLOMISSION,THE SIM BAY DOORMUSTBE JETTISONED(ALLOWINGSIM BAY SCIENCEOPERATIONS)TO BE GO

FOR LOI.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-15 LUNARORBIT

A. FORLOI DISPERSIONS.IF A STABLEORBITHASNOTBEENACHIEVED.A DPS30-MINUTEABORTORA OPS2-HOURABORTWILL
BE EXECUTEDFOLLOWEDBYA SUBSEQUENTDPS(OR APS) MANEUVERIF REQUIRED.

B. DESIGNEDREDUNDANTCAPABILITYMUSTBEMAINTAINEDIN ALL CSMSYSTEMSCRITICAL FORTEl ANDLIFE SUPPORT.

C. SUFFICIENTCONSUMABLESMUSTREMAINTO COMPLETETHE NEXTMISSIONPHASEWITHCAPABILITYTO SUSTAINA CRYOTANK
LOSSDURINGTHEPHASEANDRETURNTO EARTHWITHAN AVERAGEPOWERLEVELOF40 AMPS.

D. THE CSMMUSTMAINTAINAN SPSFUELRESERVECAPABILITYFORTHETEl MANEUVERSANDTRANSEARTHMCC'S.

E. THE CSMMUSTMAINTAINRCSPROPELLANTRESERVETO ACCOMPLISHTEl CONTROL,TEDMCCCONTROL.PTC. ANDMINIMAL

TRANSEARTHOPERATIONS.

F. IF A LANDINGMISSIONIS NOTPOSSIBLE,THEALTERNATEMISSIONWILL NOTBESHORTENEDSOLELYTO ALLOWDPSTEl

CAPABILITY. IF THE DPSIS AVAILABLEAT THETEl TIME, IT WILL BE USEDFORTEl.

G. LUNARORBITSCIENCEOPERATIONS

I. NOEVAWILL BE PERFORMEDFORSYSTEMSTROUBLESHOOTINGONAN INDIVIDUALSIM BAYMALFUNCTION.

2. DURINGLUNARSOUNDERSOPERATIONS.IF EMI RESULTSIN DEGRADATIONORLOSSOFTM. THELUNARSOUNDER
OPERATIONMAYBE CONTINUEDDEPENDINGONTHESTATUSOF CSMSYSTEMS.

MISSION REV DATE SECTION GROUP PAGE
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I MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-16 DESCENTORBITINSERTION(DOI)

DOI1 WILLBE PERFORMEDONLY IFA LUNARLANDINGMISSIONCAN BE ACCOMPLISHED,OTHERWISEAN LOI-2MANEUVERWILLBE
PERFORMEDTO ATTAINAPPROXIMATELYA 60 NM CIRCULARORBIT.

2-17 INTRAVEHICULARTRANSFER

ONE MARDSUITIVT FROMTHE CSM TO THE LM WILLBE ACCOMPLISHEDIFA REASONABLECHANCEEXISTSTHATCORRECTIVEACTION

CAN BE TAKENFORA LM/TUNNELPRESSURIZATION.

2-18 DOCKEDLM OPERATIONS

FORAN IMPENDINGHAZARDOUSSITUATIONRESULTINGFROMA DESCENTSTAGEPROBLEM,THE STAGEWILLBE JETTISONEDAND

ASCENTSTAGEOPERATIONSWILLCONTINUEAFTERTHE VEHICLEHASMOVEDTO A SAFEDISTANCE.

RULESNUMBERS2-19AND 2-20ARE RESERVED.

2-21 CSM/LMUNDOCKINGAND SEPARATION

A. A MANNEDLM WILLNOT BE UNDOCKEDFROMTHE CSM WITHOUTINDEPENDENTMANEUVERCAPABILITYOF BOTHVEHICLESTO

RENDEZVOUS.

B. EVT CAPABILITYIS REQUIREDFORMANNEDUNDOCKING.

C. VHF COMMUNICATIONSARE MANDATORYFOR SEPARATION.

2-22 CSM LUNARORBITUNDOCKED

A. UNDOCKINGTO PDI

I. LOSSOF REDUNDANTCAPABILITYIN CRITICALSYSTEMSWILLBE CAUSETO TERMINATETHE LANDINGMISSION. LM

SYSTEMSMAY BE UTILIZEDTO PROVIDESYSTEMSREDUNDANCYFOR CONTINUATIONOF AN ALTERNATEMISSION.

2. LOSSOF CSM RESCUECAPABILITYWILLBE CAUSEFOR TERMINATINGTHE MISSIONAND PERFORMINGA LM ACTIVE

RENDEZVOUSASAP.

B. PDI TO LANDING

NO CSM FAILURESWILLBE CAUSEFOR ABORTDURINGPOWEREDDESCENTEXCEPTTHOSECONFIRMEDSPS FAILURESREQUIRING

RETENTIONOF LM PROPULSIONCAPABILITY.

C. LUNARSTAY

FAILURETO MAINTAINREDUNDANTCAPABILITYIN SYSTEMSREQUIREDFOR TEl OR LIFESUPPORTWILLBE CAUSEFOR

TERMINATIONOF LUNARSTAY.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 FLIGHTOPS RULES GENERAL 2-6 Tape50.3

TSG 291A NABA--M$O



NASA - Manned Spacecraft Center

MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-23 RESERVED

2-24 LMPDI

FORPDI, THELM MUSTMEETTHELUNARSTAYWITHEVACRITERIA,ANDMUSTHAVETHECAPABILITYTO LAND,ASCEND,AND
RENDEZVOUSWITHOUTVIOLATINGANYSPECIFICMISSIONRULESORREDLINES.

2-25 LM POWEREDDESCENT

IF A SYSTEMSFAILUREOCCURSANDA CHOICEIS AVAILABLE-

A. PDI TO HIGHGATE

REDUNDANTCAPABILITYOF CRITICALLM SYSTEMSANDSYSTEMSNEEDEDFORAN EVAAREREQUIREDTO HIGHGATE. EARLYIN
POWEREDDESCENT,IF ANABORTIS REQUIRED,IT IS PREFERABLETOABORTWHENDPSTO ORBITCAPABILITY(ANDTHE

SHORTERRENDEZVOUS)AREAVAILABLE.

B. HIGHGATETO TOUCHDOWN

BECAUSEOF LIMITEDTIMEFOR PROBLEMVERIFICATIONAND SYSTEMRECONFIGURATIDN,IT IS PREFERABLETO LANDTHAN

ABORT. IF THE INDICATEDFAILUREWILLALLOWA SAFELANDING'AND ASCENTINTOAN ACCEPTABLEORBIT,A LANDING

WILLBEACCOMPLISHED.

2-26 AM LUNARSTAY

A. ONLYTHOSETIME-CRITICALSYSTEMSFAILURESORTRENDSTHATINDICATEIMPENDINGLOSSOFTHE CAPABILITYTO ASCEND
ANDACHIEVEA SAFEORBITWILL BECAUSEFORAN IMMEDIATEABORT(ANYTIMELIFTOFF)FROMTHELUNARSURFACE.

B. LOSSOF REDUNDANTCAPABILITYIN CRITICALLMSYSTEMSIS CAUSEFORABORTAT THENEXTBESTOPPORTUNITY.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSROLES- CONTINUED

R ITEM

2-27 LUNARSURFACEEVA'S

A. FORTHENOMINAL(TWO-MAN)EVA, TOTALEMULIFE SUPPORTSYSTEMSCAPABILITYANDCRITICALINSTRUMENTATIONFOR

BOTHASTRONAUTSAREREQUIRED.

B. A ONE-MANEVAMAYBE INITATED.

C. THEACTIVATIONOF THEOPSIN THEMAKEUPMODEWILL REQUIREEXPEDITIOUSCOMPLETIONOFTHE SPECIFICACTIVITY

BEINGPERFORMED.FOLLOWEDBY IMMEDIATERETURNTOTHE LM. ACTIVATIONOF THEOPSHIGHORLOWPURGEMODEWILL
REQUIREIHMEDIATERETURNTO THE LM.

D. THEOPERATIONALEVAPLANWILL BECONSTRAINEDTOA MAXIMUMDURATIONOF7 HOURS.

E. AN EVATRAVERSELIMIT WILL BEAPPLIEDALLOWINGONEFAILURE(LRV ORPLSS)WITHTHECAPABILITYTO RETURNTOTHE LM.
THE MAXIMUMACCEPTABLECREWHEATSTORAGEIS 300 BTU'S.

F. ALL PLANNEDEVA'S WILL INCLUDEA 30-MINUTE,POST-EVARESERVEONEMUCONSUMABLES.

I. TWO-MAREVA
OPERATIONALLRV

(A) EVA EXCURSIONSWILL BE LIMITEDTOALLOWPLSSWALKBACKASSUMINGNOPLSSFAILURES.

(B) EVAEXCURSIONSWILL BE LIMITEDTO SUPPORTRIDEBACKWITHA FAILEDPLSS. USINGBSLSSANDTHEOPS
IN LOWPURGEFLOW. WITHNOBSLSS,A COMBINATIONOF HI ANDLO PURGEFLOWWILL BEUSEDFORRETURNAND
INGRESSWITHA PADADDEDTOTHE LO PURGEFLOWPHASE.

NOLRVAVAILABLE

(A) EVAEXCURSIONSWILL BE LIMITEDTO A BSLSSWALKBACKCAPABILITYUSINGTHEOPSIN LOWPURGEFLOW.

(B) WITHNOBSLSS.THE EVAEXCURSIONSWILL BELIMITED, ALLOWINGLM RETURNUSINGTHEOPSIN HIGHPURGEFLOW.

2. ONE-MANEVA

OPERATIONALLRV

(A) EVAEXCURSIONSWILL BE LIMITEDTO PLSSWALKBACKCAPABILITYASSUMINGNOPLSSFAILURES.

(B) EVAEXCURSIONSWILL BE LIMITED, ALLOWINGDRIVEBACKANDINGRESSUSINGTHEOPSIN A COMBINATIONOF LOAND
HI PURGEFLOWWITHA PADADDEDTO THELD PURGEFLOWPHASE.

NOLRVAVAILABLE

(A) EVAEXCURSIONSWILL BELIMITEDTO ALLOWWALKBACKTOTHE LM, USINGTHEOPSIN HIGHPURGEFLOW.

G. COMMUNICATIONS

1. FORTHENORMAL(TWO-MAN)EVA, MSFNUPLINKVOICEANDDOWHLINKVOICEFROMONECREWMAN(ORTV DOWNLINK)ARE
T_E MINIMUMCOMMDRICATIOHREQUIREMENTS.

2. FOR NORMALOPERATIONS,BOTHEVA CREWMENWILLNOT REMAINOUTSIDEOF MSFNCOVERAGEFOR A PERIODEXCEEDING

5 MINUTES. WITHLCRO/ANTENNAPROBLEMSPREVENTINGCOMMDURINGA TRAVERSE,THE SURFACEOPERATIONSWILL

CONTINUEIF MINIMUMCOMMCAN BE RE-ESTABLISHEDAT THE END OF EABNTRAVERSE.

3. WITHTHE LOSSOF TOTALLCRUCOMMCAPABILITY,THE CREWWILLRETURNTO THE VICINITYOF THE LM AND

RE-ESTABLISHCOMMWITHTHE MCC VIA LM RELAY.

4. WITHLOSSOF LM VHF COMMUNICATIONSTHE CREWWILLEGRESS,ACTIVATETHE LDRU,AND CONTINUENORMALSURFACE

OPERATIONS.

B. THE LCRUMAY BE HANDCARRIEDTO EXTENDTHE ALLOWABLETRAVERSEDISTANCESFROMTHE LM OR THE LRV

(AS REQUIRED)TO MAINTAINCOMMUNICATIONS,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERAIIONSRULES- CONTINUED

R ITEM

2-27 H. A VACUUMTRANSFERWILLONLYBE ATTEMPTEDIN AN EMERGENCY.

CONT
I. THE LMWILL NOTBE PRESSURIZEDWITHA CREWMANONTHELUNARSURFACE.

J. BOTHPLSS'SANDBOTHOPSWILL BERETAINEDUNTILTWOLIFE SUPPORTUNITS (TWOOPS, TWOPLSS, ORONEPLSS

PLUSONEOPS)HAVEBEENVERIFIEDTO HAVESUFFICIENTCONSUMABLESTOSUPPORTCEVA.

K. FORTHETWO-MANEV_, THECDRWILLALWAYSEGRESSFIRSTANDINGRESSLASTUNLESSTHE CDRHASINITIATED AN OPS

PURGE. THIS WILL INSURETHATTHECDRIS IN THELEFTPILOTPOSITIONSHOULDASCENTBEREQUIREDWITHOUTAN
OPPORTUNITYTO DOFFTHEEMU'S.

2-28 ASCENT

IN THEEVENTOFPROCEDURALERRORSORSYSTEMSPROBLEMSWHICHRESULTIN LOSSOFSOMECAPABILITYUSEDFORASCENTOR

FORRENDEZVOUSANDWHICHCANBE CORRECTEDIN ONEREV, IT IS BETTERTO DELAYASCENTFORONEREVANDCORRECTTHE
SITUATIONTHANIT IS TO LIFT OFFONTIME.

2-29 RENDEZVOUS

A. SELECTIONOF THE ACTIVEVEHICLEFOR RENDEZVOUSAND DOCKINGWILLBE DETERMINEDBY THE PLIGHTDIRECTORAND THE

FLIGHTCREWBASEDUPONCONSUMABLESAND SYSTEMSPERFORMANCE.THE TOTALLM CAPABILITYWILLBE DEDICATEDTO

ACCOMPLISHINGTHE RENDEZVOUS.

B. THE DIRECTRNDZPROFILEWILLBE PERFORMEDIF THE MANDATORYCSMAND LM SYSTEMCONSTRAINTSCAN BE MET AND ALL

PLANEERRORCAN BE CORRECTEDWITHASCENTYAW STEERING.FOR ANY OTHERCASE,THE COELLIPTICRENDEZVOUS

WILLBE EXECUTED.

2-30 RETENTIONOF THELMASCSTAGE

CONSIDERATIONWILL BE GIVENTO RETAININGTHELMASCSTAGETO PROVIDEREDUNDANTCAPABILITYAFTERDSMSYSTEMFAILURES.

IF THE ASCSTAGEMUSTBERETAINEDFORTEl, THEaV RESERVEDFORWEATHERAVOIDANCEMAYBE TRADEDOFFTO ACCOMPLISHA
FASTEREARTHRETURNTIME.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION2 - FLIGHTOPERATIONSRULES- CONCLUDED

R'ITEM

12-31 TRANSEARTHCOAST

A. THE STEEPTARGETLINE WILL BE USEDFORALL MCC'SEXCEPTWHENBOTHTHEVELOCITYAT ENTRYINTERFACEIS LESSTHAN
31.000 FPSANDTHEG&NIS "GO" - THENTHE SHALLOWTARGETLINE WILLBE USED.

B. MCC'SMAYBE USEDFORLANDINGAREACONTROLPRIORTO ENTRYINTERFACEMINUS24 HOURSFORRECOVERYACCESS

VIOLATIONS,UNACCEPTABLEWEATHER.ORLANDMASSESIN ANYPARTOFTHE OPERATIONALFOOTPRINT.

C. IF THE FLIGNTPATHANGLEIS OUTSIDETHEENTRYCORRIDOR,AN MCCWILL BE EXECUTEDAS SOONAS PRACTICAL.

D. MCC'SWILL BEACCOMPLISHEDBYTHE SPSIF NECESSARYTO MAINTAINRCSREDLINES.

2-32 TRANSEARTHCOASTEVA

A. THE TEC EVA WILLBE INITIATEDONLYFOR RETRIEVALOF FILMFROMTHE PAN CAMERA,MAPPINGCAMERA,OR LUNARSOUNDER.

B. THE CSM OXYGENSUPPLY,AND CRITICALINSTRUMENTATIONMUSTALL BE GO FOR EVA.

C. ALL RCSTHRUSTERFIREINTHE VICINITYOF THE TRANSFERPATHMUSTBE INHIBITED.

D. SPACECRAFTATTITUDEAND ATTITUDERATESMUSTBE WITHINLIMITSTHATALLOWSAFEEVA OPERATIONSWITH SUFFICIENT

SUNLIGHTTHROUGHOUTTHE PLANNEDEVA PERIOD.

E. A VACUUMTRANSFERWILL ONLYBEATTEMPTEDIN AN EMERGENCY.

F. ALL SIM BAYPOWERWILL BEDISABLEDFORTHE EVA.

2-33 ALTERNATEMISSION

A. EARTHORBIT

l, CSM ONLY- EO SCIENCE,SPS INCLINATIONCHANGE. ORBITFOR SCIENCEOPERATIONSWILLBE A TRADE-OFFTO

PROVIDEMOSTOPTIMUMSIMBAY PHOTOGRAPHYAND LUNARSOUNDERCONDITIONSYET REMAINWITHINRCS DEORBIT

CAPABILITY.

2. C_- EO SCIENCE,INCLINATIONCHANGE,ESTABLISHORBITFOROPTIMUMSIM BAY PHOTOGRAPHYAND LUNARSOUNDER
CONDITIONS.

B. LUNARORBIT

I. CSM ONLY- SIMBAY EXPERIMENTS.APPROXIMATELY6-DAYSTAY,LOI TARGETEDFOR EASTERNNODALLOCATION

60 NM CIRCULARORBIT.

2. C_(NO LANDINGCAPABILITY)- SIM BAY EXPERIMENTS.APPROXIMATELY6-DAYSTAY,60 NM CIRCULARORBIT.

C. IN ANYALTERNATEMISSIONWITHINTHE CONSTRAINTSOF PROPELLANTREMAININGAND OTHEROPERATIONALCONSIDERATIONS

SUCHAS CREWSAFETYAND SYSTEMSLIFETIME,THE COMBINEDLM ASC/DESSTAGESWILLBE DISPOSEDOF IN THE FOLLOWING

ORDEROF DESCENDINGPRIORITY:

I. LUNARIMPACT

2. OCEANIMPACT

3. LUNARORBIT

MISSION REV; DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION3 - MISSIOMRULESUMMARY

R ITEM

THIS SECTIONIS A SUMMARYOFTHE DATAPRIORTYGUIDELINESBYMISSIONPHASE,SLVRULESBYMISSIONPHASE,AND

SYSTEMSGO/NO-GOCRITERIAONCHARTSBY MISSIONPHASE.

THESUMMARYRULESPLUSTHECHARTAREREQUIREDTOENCOMPASSEACHPHASE.

THECAPABILITYLISTED IN THE CHARTSARETHEREQUIREMENTSFORINITIATION ORCONTINUATIONOFA MISSIONPHASEOR

EVENT. MISSIONEVENTSFROMUNDOCKINGTO PDI IGNITIONREQUIRETHATTHEVEHICLESMEETTHELUNARSTAYWITHEVA
CRITERIAANDHAVETHECAPABILITYTO LAND,ASCEND,ANDRENDEZVOUS.

LAUNCHPHASE

3-I THE LAUNCHWILLBE ABORTEDFOR THE FOLLOWINGREASONS:

A. SLV

S-ICADJACENTENGINESOUT (TIMEDEPENDENT)

S-IIGIMBALACTUATORHARDOVERINBOARDPRIORTO "S-IVBTO COI"CAPABILITY

VIOLATIONOF AUTO/MANUALEDS LIMITS

S-IIENGINEFAILURES(TIMEDEPENDENT)

S-IILOSSOF CONTROL(TIMEDEPENDENT)

FAILUREOF SECONDPLANESEPARATION

S-IVBLOSS.OF HYDRAULICFLUID(PRIORTO S-IVBIGNITION)

S-IVBLOSSOF THRUST(TIMEDEPENDENT)(POSSIBLECOl CAPABILITY)

S-IVBCOLDHe SHUTOFFVALVE(S)FAILEDOPEN

S-IVBLOX CRYOREPRESSVLV(S)FAILSOPEN(REF.RULE6-5)

B. CSM

I. ENVIRONMENTAL
LOSSOFCABINANDSUIT PRESSURE

LOSSOF CABINPRESSUREAND SUITCIRCULATION

FIRE/SMOKEIN CM

LOSSOF CABINPRESSUREAND 02 MANIFOLDLEAK

2. ELECTRICAL

THE FOLLOWINGPOWERSOURCESARE REQUIREDTO CONTINUELAUNCH:

(A) ONE F/C OR AUX BAT PLUSONE ENTRYBAT,OR

(B) THREEENTRYBATS
UNCONTROLLABLESHORTEDMAINBUS

LOSSOF BOTHAC BUSESDURINGMODEI OR MODE II

3. PROPULSION

SUSTAINEDLEAKOR LOSSOF Me MANIFOLDPRESSUREIN BOTHCM-RCSRINGS(MODEI ONLY)

B. VEOLATIOMOF TMAJECTORYLEMITLIWES

D. TEAMDISCRETIONWILLBE USEDFOR:

I. SUIT/CABINCONTAMINATION

2. MEUICALPROBLEMS

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R I TE._,,__M

3-2 THE S-IVBEARLYSTAGINGWILLB£ USEDAFTER"S-IVBTO COl"CABAPILITYFORTHE FOLLOWING:

S-IIGIMBALACTUATORINBOARDHARDOVER

S-IILOSSOF CONTROL

S-IIENGINEFAILURES

S-IVBCOLDHe SHUTOFFVALVE(S)FAILSOPEN(AFTERTWR JETT)

3-3 SWITCHOVERTO CSM GUIDANCEWILLBE PERFORMEDFOR:

SATURNGUIDANCEREFERENCEFAILURE

RULENUMBERS3-4 THROUGH

3-10ARE RESERVED.

MISSION REV DATE S_DTIOW GROUP PAG£
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SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

EARTHORBIT

3-11 CSM SEPARATIONFROMTHE S-IVB(WITHOUTLM EXTRACTION)WILLBE PERFORMEDEARLYFORTHE FOLLOWINGSLV CONDITIONS

(CONSIDERATIONWILLBE GIVENTO EXTRACTINGTHE LM LATERIF THE CONDITIONCAN BE CORRECTED):

A. S-IVBRANGESAFETYPROPELLANTDISPERSALSYSTEMARMS INADVERTENTLYAFTER INSERTIONAND PRIORTO SAFING*

B. S-IVBLOX TANKPRESSIS GREATERTHAN50 PSI*(REFERENCERULES6-5 AND 7-6)

C. LOSSOF ATTITUDECONTROLO_RINGTB5 (CREWDISCRETION)

D. S-IVBCOMMONBULKHEADDELTAPRESSUREEXCEEDSLIMITS*

E. STARTBOTTLEGREATERTHAN180OPSIA*

*PERFORMSPS MANEUVERTO A SAFEDISTANCE..

3-12 CSM SEPARATIONFROMTHE S-IVB(WITHLM EXTRACTION)WILLBE PERFORMEDFOR:

A. S-IVBNO-GOFOR TLI

B. CSM NO-GOFOR TLI BUTGO FOR EARTHORBITMISSION

3-13 TLI WILLBE INHIBITEDFOR:

A. INSUFFICIENTPROPELLANTREMAINSFORACHIEVINGA 28K NM APOGEEELLIPSE

B. S-IVBENGINEMAINLOX VALVEFAILSTO CLOSEAT CUTOFF

C. LOSSOF ATTITUDECONTROL

D. CONFIRMEDACTUATORHARDOVER

E. LOSSOF ENGINEHYDRAULICFLUID

F. MISALIGNMENTRATEBETWEENTHE IUAND IMU IS OUTSIDELIMITS

G. UNACCEPTABLEDIFFERENCESBETWEENDMCAND IU PLATFORMVELOCITYCOMPONENTSOR TOTALVELOCITYAT INSERTION

H. UNACCEPTABLEDIFFERENCEBETWEENMSFNAND IU ORBITALDECISIONPARAMETERS

3-14 TLI WILLBE TERMINATEDFOR:

A. PITCHOR YAW BODYRATESGREATERTHANlO DEG/SEC

B. ROLLBODYRATEGREATERTHAN20 DEG/SEC

C. PITCHOR YAW ATTITUDEDEVIATIONSFROMNOMINALPROFILESIN EXCESSOF 45 DEG

D. OVERBURNWHERETGO (CMC)EQUALSZEROPLUSI SECOND

MISSION REV DATE SECTION GROUP PAGE
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R ITEM

3-15 TLI WILLBE PERFORMEDWITHMANUALBACKUPFOR:

A. A SATURNGUIDANCEREFERENCEFAILURE- CSM TAKEOVERIN EARTHORBITOR DURINGTLI

D. SATURNACCELEROMETERFAILURES- IU COMPUTERCONTROLWITHA MANUALCUTOFFBASEDON TOTALINERTIALVELOCITY

FROMTHE OMC.

3-16 CSM SEPARATION(WITH24-SECRCS ASAP)FROMTHE S-IVBWILLBE DONEFOR LOSSOF S-lVBATTITUDECONTROL.

RULENUMBERS3-17THROUGH3-20

ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
APOLLO17 FNL 9/I/72 MISSIONRULE EARTHORBIT

SUMMARY 3-4 Tape8.4

_SG 29_ NASAI M_



NASA - Manned Spacecraft Center

MISSION RULES

SECTION3 - MISSIO_RULESUMMARY- CONTINUED
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TD&E

3-21 TD&EWILLNOTBE PERFORMEDFOR:

A. PILOT'S EVALUATIONOFRATESANDATTITUDES,ANDSLACONFIGURATIONNOTACCEPTABLE.

B. THE SLVIS NO-GOFOR:

I. VIOLATIONOFS-lVB BULKHEADAP LIMITS

2. LOXTANKPRESSUREGREATERTHAN50 PSI

RULENUMBERS3-22 THROUGH

3-29 ARERESERVED.

MISSION REV DATE SECTION GROUP PAGE
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TRANSLUNARCOAST

3-30 THE G&NWILL BETHE PRIMARYMODEOF EXECUTINGTRANSLUNARMCC.

3-31 MIDCOURSECORRECTIONNOMINALEXECUTIONPOINTSWILL BE AT THE FOLLOWING:

A, TLI C/O + 9 HOURS

B. TLI C/O + 28 HOURS
C, LOI - 22 HOURS

D. LOI - 5 HOURS

MISSION REV DATE SECTION GROUP PAGE
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SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-32 DURINGTHELOI BURN,THEFLIGHTCREWWILL TAKETHEFOLLOWINGACTION:

LOI ABORTMODES

MODE TIME DELTAVM TYPEABORT

I 0 TO 0:32 O TO 207 DPS2-WRDIRECT.ABORT
0:32 TO 0:53 207,,T0348 DPS30-MIN DIRECTABORT
0:53 TO 1:31 348 TO 613 DPSTO DEPLETION30-MIN DIRECT

ABORTFOLLOWEDBY ANAPS BURN

2 HOURSLATER

II 1:31 TO 2:03 613 TO 833 DPS+ APS2-1MPULSECIRCUMLUNARABORT

WITHAPS BURNTO SUPPLEMENTDPSBURNTO

DEPLETIONDURINGSECONDIMPULSE(APS
BURNIS 2 HRSAFTERDPSBURN)

2:03 TO 2:54 833 TO 1200 DPS2-1MPULSECIRCUMLUNARABORT

III 2:54 TO 6:35 1200 TO 2980 EXECUTETEl (SPSORDPS)AT NEXT
OPPORTUNITYORINITIATE ALTERNATE

MISSION

(FORAPOLLO17 APS IS REQUIREDTO SUPPLEMENTDPS
FORLOI BURNTIME FROM4:30 TO6:35)

A. ALL ABORTMANEUVERSAREMCCTARGETEDEXCEPTTHEDPS30-MIN ABORTWHICHIS TAKENFROMTHE CREWCHART.

B. CONTROLLIMITS APPLYAS FOLLOWS:

LOI DELTAT LOI DELTAV LIMITS

0 TO 0:53 0 TO 348 TIGHT

0:53 TO 3:40 348 TO 1543 LOOSE
3:40 TO 6:35 1543 TO 2980 TIGHT

NOTE

IF ANYBALLVALVECLOSESPREMATURELY,SHUTDOWN
GOO0BANKI0 SECPRIORTO CUTOFFFORVERIFICATION
OFTHE FAILURE.

NOTE
REFERENCERULE3-86 FORDEFINITIONOFTIGHTAND

LOOSELIMITS,

RULENUMBERS3-33THROUGH3-37ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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R ITEM

LUNARORBIT

3-38 PRIORTO UNDOCKING,CSMMANEUVERSWILL BESCHEDULEDWHENREQUIREDTO CORRECTTHEFOLLOWINGSITUATIONS:

A. MISSDISTANCEOVERTHELLS GREATERTHAN0.5 DEGOUTOFPLANE

B. DEVIATIONIN APPROACHAZIMUTHGREATERTHAN±I0 DEGFROMTHE NOMINAL

G. CURRENTPERICYNTHIONALTITUDELESSTHAN30,000 FT

3-39 DOIl RESIDUALS

A. TRIMG&NX AXIS TO WITHIN1FPS.

I. FOROVERBURNSLESSTHAN2.2 FPS, TRIMTO -I FPSWITHTHE-X SM.RCSTHRUSTERS.

2. FOROVERBURNSGREATERTHAN2.2 FPSBUTLESSTHAN10 FPS, PITCH180 DEGREESANDTRIMTO I FPS

USING+X SMRCSTHRUSTERS.

3. RESIDUALSGREATERTHANI0 FPSWILL BETRIMMEDUSINGSPS.

B. IF THE G&NHASOBVIOUSLYMALFUNCTIONED,THENEGATIVERESIDUALINDICATEDBY THEEMSWILL BETRIMMED.

3-40 RESERVED

MISSION REV DATE SECTION GROUP PAGE
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3-41 AT AOSAFTERDOIl THEREQUIREMENTFORTHEBAILOUTMANEUVERWILL BE DETERMINEDBYEVALUATIONOF THETHREE
TRAJECTORYMONITORINGSOURCES. THESESOURCES- G&N,EMS,AND MSFM- WILLBE EXAMINEDWITHTHE FOLLOWINGCRITERIA:

A. IF MSFNRADARDATA IS VALIDAND REASONABLE,A STAYVOTEFROMMSFNIS REQUIREDTO REMAININ THE LOW ORBIT.

B. IF MSFNRADARDATA IS INVALIDOR UNAVAILABLE,THE FOLLOWINGCRITERIAAPPLY:

I. IFTHE G&N AND EMS ARE AVAILABLE,BOTHSOURCESMUSTINDICATESTAYTO REMAININ THE LOW ORBIT.

2. IFONLYONE OF THE ONBOARDSOURCES(G&N,EMS)IS AVAILABLE,BOTHTHATSYSTEMAND BURNTIMEMUSTINDICATE

STAYTO REMAININ THE LOW ORBIT.

NOTES

I. THE EMS VOTEIS NO STAYIF THE EMS'INDICATESA IO-FPSOVERSPEEDAFTER
TRIMMINGTHE G&N.

2. THE MSFNVOTEIS NO STAYIF THE INCOMINGRADARDATAINDICATESA CLOSEST

APPROACHALTITUDEOF EQUALTO OR LESSTHANl,O NM ABOVETHE ACTUALLUNAR

TERRAIN. THISALTITUDECORRESPONDSTO A PERICYNTHIONALTITUDEOF 3.388NM.

THE CORRESPONDINGDOPPLERRESIDUALSARE APPROXIMATELY-I06CYCLESPER SEC.

BUT THE ACTUALNUMBERWILLBE DETERMINEDREALTIME.

3. BURNTIME IS NO STAYIF AN OVERBURNOF 1.8 SECONDSIS INDICATED.

3-42 THE FOLLOWINGCRITERIONAPPLYTO DOI2:

A. VOICECONFIRMATIONOF CIRCIS REQUIREDFOR EXECUTION,

B, DOI2 WILLBE SCHEDULEDAT LEAST2 MIN AFTERCIRC.
C. LM RCS BURNTIMEWILLBE _ 30 SEC.
D, TARGETEDPERILUNEAT PDIWILLBE NO LESSTHAN4OK FT,

3-43 THE FOLLOWINGRNDZ/RESCUEOPTIONSWILLBE UTILIZEDAS NECESSARYFORFAILURESREQUIRINGTERMINATIONOF LUNAR

LANDING:

A. FOR FAILURESFROMSEPARATIONTO CIRCULARIZATION,THE NOMINALRNDZIS A P34 PROFILEWITHDOCKINGOCCURRING
B HRS AFTERSEP,

B. FOR FAILURESFROMCIRCULARIZATIONTO PDI.EXECUTETHE NO PDI+12 ABORTSEQUENCEWITHDOCKINGIN ABOUT3-I/4HR.

C. ABORTDURINGPOWEREDDESCENTWILL INSERTTHE LM INTOORBITUTILIZINGTHE ONBOARDVARIABLEABORTTARGETING.

FOR ABORTSDURINGTHE FIRSTII MIN,DOCKINGSHOULDOCCURWITHIN3-I/4HR. FOR ABORTSAFTERII MIN,DOCKING

WILLOCCURWITHIN5-I/4HR.

D, FOR COMPLETELM FAILURESPRIORTO PDI,THE CSM WILLEXECUTEA B-IMPULSERESCUEWITHDOCKINGIN ABOUT7-I/4HR
FROMPDI,

RULENUMBERS3-44THROUGH3-48ARE RESERVED,
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POWEREDDESCENTPHASE

3-49 PDI IGNITION- THEFOLLOWINGACTIONWILL BETAKEN:

A. AUTOULLAGEGOOD

-IF NOAUTODPSIGN, FLIGHTCREWPERFORMMANUALDPSIGNITION

B, NOAUTOULLAGE

-FLIGHTCREWBACKUP THEULLAGEMANEUVER
-IF NOAUTODPSIGN FLIGHTCREWWILL NO-GOPDI

MISSION REV DATE SECTION GROUP PAGE
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3-50 LR DATAIS REQUIREDFORLANDING

A. LOCKON

I. LR DATAACCEPTEDANDCONVERGEDCONTINUOUSTO P64 - CONTINUEMISSIONIF LOSSOF LOCKOCCURSIN P64,

2. LR DATAACCEPTEDANDCONVERGEDWITHSUBSEQUENTDROPOUT- CONTINUEINTO P64.

(A) LANDINGRADARREGAINEDIN P64

(1) DATAACCEPTEDBY LGC - CONTINUEMISSION

(2) DATANOT ACCEPTEDBY LGC - ATTEMPTMANUALLANDINGIF LR/PGNSAH < 1500FT

(B) LANDINGRADARNOT REGAINEDIN P64 - ABORT

3. LATELR LOCK-ONWITHDATABEINGINCORPORATEDAND CONVERGING- CONTINUEINTOP64.

(A) DATAACCEPTEDBY LGC - CONTINUEMISSION

(B) DATANOT ACCEPTEDBY LGC- ATTEMPTMANUALLANDING

B. MINIMUMALTITUDEWITHOUTLR ALTITUDEINCORPORATION

I. PGNSALTITUDELESSTHAN22,000FEETAND PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFNOR DOPPLERRESIDUALS,

THATCAUSETHEAGS-PGNSRADIALVELOCITYDIFFERENCE

(A) RADIALN69 NOT INCORPORATEDAND DIFFERENCEEXCEEDS-lO FPS - ABORT

(B) RADIALN69 INCORPORATEDAND DIFFERENCEEXCEEDS-20 PPS - ABORT

2. PGNSALTITUDELESSTHAN18,00OFEETAND PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERBUT NOT BY AGS,THAT

CAUSETHE MSFN-PGNSRADIALVELOCITYDIFFERENCETO EXCEED-20 FPS - ABORT

3. PGNSALTITUDELESSTHANlO,O00FEET

(A) RADIALN69 NOT INCORPORATED- ABORT

(B) LOSSOF WORKINGPGNS(AS DEFINEDBY RULE5-91)- ABORT

4, PGNSALTITUDELESSTHAN6,000FEET- ABORT

NOTE

FOR FAILURESIN THE PGNS/LRINTERFACES.INCORPORATIONMAY BE
SATISFIEDBY A PBNS/LRCOMPARISONRESULTINGINA AH < ISO0FT.

C. MINIMUMALTITUDEWITHOUTLR VELOCITYINCORPORATION

I. PGNSALTITUDELESSTHANIO,OOOFEETWITHLANDMARKTRACKINGOBTAINEDAND PGNSNAVIGATIONERRORSCONFIRMED

BY AGS OR DOPPLERTHATCAUSEMSFN - PGNSDOWNRANGEOR CROSSRANGEVELOCITYDIFFERENCES

(A) NAV N69 INCORPORATEDAND AR EXCEEDS+50 OR -35 FPS OR aY EXCEEDS+90 OR -70 FPS - ABORT

(B) NAV N69 NOT INCORPORATEDAND AX EXCEEDS±20 FPS OR AY EXCEEDS+45 OR -25 FPS - ABORT

2. PGNSALTITUDELESSTHAN]O,O00FEETWITHOUTLANDMARKTRACKINGOBTAINEDAND PGNSNAVIGATIONERRORSCONFIRMED

BY AGS OR DOPPLERTHATCAUSEMSFN- PGNSDOWNRANGEOR CROSSRANGEVELOCITYDIFFERENCES

(A) NAV N69 INCORPORATEDAND dR EXCEEDS±35 FPSOR AY EXCEEDS+70 OR -25 FPS - ABORT

(B) NAV NG9 NOT INCORPORATEDAND AX EXCEEDS_15 FPS OR _Y EXCEEDS+30 OR -I0 FPS - ABORT.

MISSION REV DATE SECTION GROUP pAGE
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3-51 POWEREDDESCENTWILLBE TERMINATEDFOR THE POLLOWXNG:

A. PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFNOR DOPPLERRESIDUALS,THATRESULTIN THE FOLLOWINGAGS-PGNSVELOCITY

DIFFERENCES:

a_ (DOWNRANGE)GREATERTHAN+90 OR -35 FPS

a_ (CROSSRANGE)GREATERTHAN+90 FPS

A2 (RADIAL)tREATERTHAN+60 OR -35 FPS

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERRESIDUALBUT NOT BY AGS,THATRESULTIN THE FOLLOWINGMSFN-PGNS

VELOCITYDIFFERENCES:

a_ (CROSSRANGE)GREATERTHAN±200FPS

a_ (RADIAL)GREATERTHAN+45 OR -35 FPS

C. COMMANDEDTHRUSTINCREASINGPRIORTO THROTTLE-DOWNOR P63 TGO = 80 BEC

D. GTC GREATERTHAN67 PERCENTBY P63/64PROGRAMSWITCHPLUS15 SEC

E. FAILURETO ACHIEVEFTP (AUTOOR MANUAL)BY NOMINALTIG PLUS31 SEt. (ABORTAT GTC DIVERGENCE.)

F. THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21103,20607,21103,Oil07,21204,21302,21501,

00402(CONTINUING)

G, VIOLATIONOF THE TIMEBIASEDDPS ABORTBOUNDARY

H. NO THROTTLERECOVERY(AUTOOR MANUAL)WITHIN40 SEC AFTERGTC EQUALS57 PERCENT

3-52 AN ABORTWILLNOT BE PERFORMEDFOR PGNSFAILUREAFTEROBTAININGPITCHOVERIN THE APPROACHPHASE.

3-53 THE DESCENTTARGETPOINTWILLBE SHIFTEDDOWNTRACKIF GTC INDICATESNO THROTTLEDOWNBY P63/64PROGRAMSWITCH.

THE MAXIMUMSHIFTIS AS FOLLOWS:

A. 20,000FT DOWNTRACKIF VALIDLANDMARKSIGHTINGSWEREOBTAINED.

B. lO,OOOFT DOWNTRACKIF NO VALIDLANDMARKSIGHTINGSWEREOBTAINED.

C, NO DOWNTRACKSHIFTWILLBE ALLOWEDIF THE APPROACHAZIMUTHIS BETWEEN95 AND lO0 DEGREES.

NOTE

ONE MINUTEOF RCSWILLBE USEDTO ALLOWLANDINGWITHINTHE
ABOVELIMITS.

3-54 IN THE EVENTMSFNAND DOPPLERDATAARE NOTAVAILABLEFOR CONFIRMATIONOF PGNS/AGSERRORS,POWEREDDESCENTWILLBE

TERMINATEDFOR THE FOLLOWINGAGS-PGNSVELOCITYDIFFERENCES:

A_ > -35 FPS

a_ > +60 OR -35 FPS

MISSION REV DATE SECTION GROUP PAGE
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3-55 IN THE EVENTMSFN,DOPPLER,AND AGS NAV DATAARE NOTAVAILABLEFOR MONITORINGOF POWEREDDESCENT,AN ABORTWILLBE

PERFORMEDIF LR DATAIS NOT INCORPORATEDINTOTHE PGNSBY PDI+ 7 MIN.

RULENUMBERS3-56THROUGH3-61ARE RESERVED.
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LUNARSURFACEEVAPHASE

3-62 INITIATION/TERMINATION/CURTAILMENT

A. AFTERSTARTOF A DRIVINGTRAVERSE,THETIMELINEWILL BE OPTIMIZEDTO REMAINWITHINTHE LRVDRIVINGCAPABILITY

TO RETURNTOTHE LM.

B. IF LRV MOBILITYIS DEGRADED,THE FOLLOWINGWILLBE EVALUATEDTO ACCOMPLISHMAXIMUMSCIENTIFIC RETURN:

I. TRAVERSEDISTANCE

B. TIMEAT EACHSTOP

3. DELETIONOFSTOPS

C. THELRVWILL BE UTILIZEDBECAUSEOF ITS SCIENCEANDEQUIPMENTPAYLOADCAPABILITYANDITS ABILITY TO REDUCE

METABOLICRATESIF ITS SPEEDIS APPROXIMATELYTHEAVERAGEWALKINGSPEED.

D. FOREVATERMINATIONOROTHERINTERRUPTIONSDURINGALSEPDEPLOYMENT, THE FOLLOWINGPREFERREDDEPLOYMENT
INTERRUPTIONPOINTSWILL BE OBSERVEDIF PERMITTEDBYCREWSAFETYCONSIDERATION:

I. REMOVEA_SEPPACKAGESI AND2. CLOSESEQBAYDOOR. EMPLACEALSEPPACKAGESWITHHANDLESUPAND
EXPERIMENTSIN ANDFACINGTHE SUNWITHIN± 15°.

2. TILT FUELCASK. DOMENOTREMOVED.

3. TILT FUELCASK1 REMOVEDOMEI DONOTDEFUEL.

4. FUELRTG. CARRYALSEPTO DEPLOYMENTSITE. REMOVEALL COMPONENTSFROMPACKAGE2. CARRYPACKAGE1 TO

EMPLACEMENTSIRE. DO MQT COMWECTRTG CABLETO DIS UNLESSSUFFICIEMTTIMEIS AVAILABLETO ERECTTHE CS

SUNSHIELD.

5. CONNECTHFE AND LEAMCABLESTO C/S. REMOVELSP,LSG,AND LMS FROMSUBPACKAGEI. ALIGNC/SAND RAISE

SUNSHIELD.MOUNTANTENNAMAST,GIMBAL,AND ANTENNA. LEVELAND ALIGNANTENNA. DEPRESSSHORTINGPLUG
OH WAY BACKTO LM.

6. THE HFE CAN BE INTERRUPTEDAFTERCOMPLETIONOF THE FIRSTPROBEHOLE.

7, DEPLOYALSEPEXPERIMENTSAND COMPLETETASKS. A HOLDPOINTEXISTSAFTEREACHTASKIS COMPLETED.DEPRESS

SHORTINGPLUGSWITCHON WAY BACKTO LM (SEECONTINGENCYPROCEDURESFORHOLDPOINTS).

E. IN REPLANNINGTHE LRV TRAVERSESBETWEENEVA'S,BATTERYTHERMALMANAGEMENTTECHNIQUESWILLBE SCHEDULEDAS

NECESSARYTO KEEPTHE PREDICTEDLRV BATTERYTEMPSBETWEEN40° F AND 125° F ON EVA'Sl AND 2, AND BETWEEN

40° F AND 140° F ON EVA 3,

MISSION REV DATE SECTION GROUP PAGE
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3-63 PRECEDENCE/SCHEDULINGGUIDELINES

A. FOR ANY MALFUNCTIONON A SURFACETASK,A MAXIMUMOF I0 MINUTESWILLBE SPENTON THE CONTINGENCYPROCEDURE

BEFORETHE TASKIS ABANDONED,WITHTHE FOLLOWINGEXCEPTIONS:

__ I. RTG FUELING- UP TO 20 MINUTESWILLBE ALLOWEDIN EXERCISINGRTG FUELINGCONTINGENCYPROCEDURES.

2. ALSEPPACKAGEI TO PACKAGE2 CABLECONNECTIONS- UP TO 20 MINUTESWILLBE ALLOWEDFORMAKINGTHE CABLE
CONNECTION.

S. ALSEPANTENNA- UP TO 30 MINUTESWILLBE ALLOWEDFORANTENNAERECTIONAND ALIGNMENT.

4. LRVANOMALIES- UP TO 10 MINUTESWILLBE ALLOWEDFOR ISOLATINGMALFUNCTIONS.UP TO 30 MINUTESWILLBE

ALLOWEDTO RECOVERUTILIZATIONOF THE VEHICLE.

5. ALSEPDEPLOYMENTMAY BE CONTINUEDON A LATEREVA IF ADDITIONALTIMETO SPENDON CONTINGENCYPROCEDURES

IS REQUIREDTO ATTAINAN OPERATIONALALSEP,

B. IF A TASKIS MOT ABANDONEDAND IS LEFTINCOMPLETEAT THE END OF A_ EVA,IT WILLBE SCHEDULEDDURINGA
SUBSEQUENTEVA CONSISTENTWITHITS RANKWITHINTHE PRIORITIESDEFINED.

C. ALSEPDEPLOYMENTWILLNOT BE STARTEDIF IT IS KNOWNTHATLESSTHANl HR 30 MIN IS AVAILABLEFORALSEPIN EVA I.

3-64, LRV SYSTEMS/NAVIGATION

A. THEREARE NO MINIMUMLRVSYSTEMSREQUIREMENTSWHICHWOULDCAUSEABANDONMENTOF THE LRV IF THE CREWEVALUATES
THE FOLLOWINGAS ACCEPTABLE:

I. MOBILITYAND CONTROL

2. TRAVERSERATEIS AT LEASTAPPROXIMATELYEQUALTO WALKINGRATE

3. REDUNDANTLIFESUPPORTCAPABILITYFOR LM RETURN

B. WITHA NONOPERATIONALLRV NAVIGATIONSYSTEM,ONE OF THE FOLLOWINGRETURNTRAVERSECAPABILITIESIS REQUIRED
TO INITIATEOR CONTINUEA TRAVERSE:

I. REASONABLEVISUALACCESSOF THE LM

2. REASONABLEVISUALACCESSOF THE OUTBOUNDTRAVERSEPATH
3. SUN RELATIVEBEARINGTO THE LM

C. CONTINGENCYPOWER/THERMALMANAGEMENTAND/ORTRAVERSEADJUSTMENTMUSTBE EXERCISEDTO KEEPTHE LRV BATTERY

TEMPERATUREBELOWIB5° F ON EVA'SI AND Z AND 140° F ON EVA3. EXCEEDINGTHISLIMITWILLRESULTIN AN

UNPREDICTABLEDEGRADATIONOF BATTERYPERFORMANCEAND NAVIGATIONELECTRONICS.

D. THE LRV WILLNOT BE ABANDONEDBECAUSEOF EXCESSIVEBATTERYTEMPERATURE(S).

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIO_3 - MISSIONRULESUMMARY- CONTINUED

ITEM.

3-65 COMMUNICATIONS/TV

A, THE FOLLOWINGCOMMCAPABILITYIS REQUIREDTO STARTAND CONTINUEA TRAVERSE:

I. MSFNVOICEUPLINKTO ONE CREWMAN,AND VOICEDOWNLINKFROMONE CREWMANOR TV (FORMONITORINGCREWRESPONSE).

2. MONITORSTATUSOF EMUCRITICALPARAMETERS(MSFNOR CREW).

3. LOSSOF COMMWILLBE ACCEPTABLEDURINGLRVMOVINGOPERATIQNSIF MINIMUMCOMMREQUIREMENTSCAN BE MET AT THE

NEXTSTOP, THE MAXIMUMALLOWABLECONTINUOUSLOSSOF COMMWOULDBE APPROXIMATELY30 MIN.

B. IF LCRUPROBLEMSOCCUR,VOICEAND TM HAVEPRIORITYOVERTV.

NOT___E
GCTATV IS NOTAVAILABLE
IN THE MAND-CARRYMODE.

C. GCTAOPERATIONS

I. THE COLORTV CAMERAWILLNOT BE POINTEDSUCHTHATTHE SUN WILL,BEIN THE FIELDOF VIEW. THE CAMERAMAY

BE POINTEDNEARTHE SUN. HOWEVER,IF OBJECTIONABLEFLAREOCCURS,THE GROUNDWILLREQUESTTHE CAMERABE
MOVEDOR WILLMOVETHE CAMERAVIA GROUNDCOMMANDS.

2, THE GROUNDWILLMONITORTHE TV PICTUREAND RECOMMENDOR'COMMANDCAMERAMOVEMENTTO PREVENTIRREVERSIBLE
VIDICONTUBEBURNSFROMREFLECTIVEOBJECTS.

3. BETWEENE_A'S,THE TV CAMERAWILLBE LOCATEDIN THE SUN AND WILLDE OFF TO MAIMTAINTHERMALBALANCE.

4. WHENA BRIGHTOBJECTWITHA CONSTRASTINGDARKBACKGROUNDIS IN THE FIELDOF VIEW,THE GROUNDWILLRECOMMEND

OR COMMANDAN ALC SWITCHSETTINGTO GET THE BESTPICTURE. THE ALC-PEAKWILLGIVETHE BESTPICTUREOF THE

BRIGHTOBJECT,AND THE ALC-AVERAGEWILLGIVETHE BESTPICTUREOF THE DARKBACKGROUND.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-66 ALSEP

A. ALSEPSHORTINGPLUGSWITCHWILLBE ACTIVATEDASAPAFTERCENTRALSTATIONDEPLOYMENT.

B. IF THE GROUNDIS UNABLETO OBTAINDOWHLINK,THE GROUNDWILLREQUESTTHE ASTRONAUTTO ROTATETHE RESETPOWER
SWITCHCW AND THENCCW.

C. IF THE CREWMUSTRETURNTO THE LM PRIORTO COMPLETEALSEPDEPLOYMENT,THE sHORTINGPLUGSWITCHWILLBE

ACTIVATED"ON"IFTHE ANTENNAIS EMPLACED,IF THE ANTENNAIS NOT EMPLACED,THISSWITCHWILLNOT BE

ACTIVATED(PICKUP HEREON EVA 2).

D. THE HFE WILLHAVEPRIORITYOVERDRILLCORESTEM. THE HFE BOREHOLESWILLBE ATTEMPTEDFIRST. IF PROBLEMS

ARE ENCOUNTERED,EFFORTSON BOREHOLESWILLBE TERMINATEDAFTERA TOTALOF 20 MIN ACCUMULATEDDRILLON TIME.

E. IF A HARDOBJECTIS ENCOUNTEREDWHICHREDUCESDRILLRATETO LESSTHAN5 INCHESPER MINUTEON EITHERHFE

PROBEHOLE,THE FOLLOWINGWILLBE ACCOMPLISHED:

I. IF THE SECONDSTEMSECTIONIS NOT ATTACHED,WITHDRAWAND STARTAT A DIFFERENTLOCATIONFOR MAXIMUM

OF TWO WITHDRAWALS,

2. IF SECONDSTEMIS ATTACHED,CONTINUEUNTIL]OMINUTESOF POWER"ON"TIMEFORTHE DRILLSTRINGHAS
ELAPSED.

F. IF UNABLETO DRILLNORMALHFE BOREHOLES,THE FOLLOWINGSHOULDBE ACCOMPLISHED:

I. ATTEMPTTO INSERTPROBEINTOLUNARSUBSURFACEUSINGHAND-AUGER,DOUBLECORETUBEHOLE,OR TRENCHMETHODS,

IN THATORDER.

2. IF BOREHOLEIS AT LEAST24 INCHESDEEP,PLACEPROBEIN HOLEAS FAR AS IT WILLGO.

G. THE LSG WILLBE RECHECKEDFOR LEVELAND ALIGNMENTAND READINGSREPORTEDBY THE ASTRONAUTAFTEREXPERIMENT

UNEAGING. IF OUTSIDE± 3° AZ, * 3° LEVEL,THE LSG WILLBE RELEVELEDAND REALIGNED.

N. THE LSP CHARGESWILLBE DEPLOYEDWITHINLINE-OF-SIGHTOF THE LSP TRANSMITTINGANTENNAAND IN AN AREAWHERETHE

CHARGEWILLHAVEUNIFORMCONTACTWITHTHE LUNARSURFACE,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-67 GEOPHYSICSEXPERIMENTS

A. IF THETRAVERSEGRAVIMETEREXHIBITSA PHASELOCKLOOPALARMWHILEA READINGIS TAKENONTHELRV, SUBSEQUENT
READINGSWILL BE TAKENONTHESURFACE.IF THEPHASELOCKLOOPALARMOCCURSWHENA READINGIS TAKENONTHE
SURFACE,THEPHASELOCKLOOPWILL BEBY-PASSED.

B. IF THETGEMEASUREMENTSINDICATEDEVIATIONOF PRECISIONOVENTEMPERATURES,READINGSWILL BECONTINUEDUNTIL THE
TEMPERATURESAREOFFSCALE. IF THETGEINTERMEDIATEOVENREADINGONEVA1 INDICATESA HOTALARMPRIORTO THE
TRAVERSE,IT WILLBE LEFTIN THE LMSHADOWWITHTHE RADIATOREXPOSED.

C. IF THE VIBRATINGSTRINGAMPLIFIERSIGNALIS LOSTTHETGEWILL BEABANDONED(REFERENCEMSNRULE31-109, II0).

O. SEPEXPERIMENTTHERMALCONTROLWILL BE ACCOMPLISHEDBY OPENINGORCLOSINGOF THERADIATORCOVERS,BRUSHING
DUSTFROMTHE RADIATORSURFACES,ANDTURNINGTHEDSEATAPECASSETTEOFFAT TRAVERSESTOPSGREATERTHAN

30MINUTES,ORBYTURNINGTHEPOWERCONTROLTO STDY.

E. SEPRADIATORSURFACESWILLBE DUSTED:

1. PRIORTO EACHCOOL-DOWNPERIOD.

2. AT EACHTRAVERSESTOPAT WHICHTHE COVERSAREOPEN.

F. IF THE NEUTRONFLUXMONITORDOESNOTHAVETHEDRILL COREHOLEAVAILABLEORENCOUNTERSDIFFICULTYIN

PENETRATINGTHE COREHOLE,ALTERNATEMETHODSWILLBE USEDTO IMPLACETHE MONITORTOA MINIMUMDEPTHOF

L81NCHES.
i

RULE NUMBERS3-68 THROUGH3-79 ARE RESERVED.
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

ASCENT

3-80 ASCENT

A. GUIDANCESWITCROVERTOAGSWILLBE PERFORMEDFOR:

I. THE FOLLOWINGPGNSALARMS:20105, 00214, 20430, 20607, 21103, 01107, 21204, 21302, AND21501.

2. CONFIRMEDPGNSNAVIGATIONERRORS(DURINGASCENTORFOLLOWINGDESCENTABORT)THATRESULTIN ANYOFTHE
FOLLOWINGCONDITIONS:

(A) AGSPREDICTEDNp AT INSERTIONLESSTHAN40,000 FT
(B) AGSPREDICTEDHa AT INSERTIONGREATERTHANTARGETVALUEPLUS40 NM
(C) AGSPREDICTEDINSERTIONWEDGEANGLESGREATERTHAN1.0 DEG(DESCENTABORTCASEORCOELLIPTIC

SEQRNDZ)ORGREATERTHAN0,5 DEG(DIRECTRNDZ)

3. CONFIRMEDPGNSNAVIGATIONERRORSTHATRESULTIN THE FOLLOWINGMSFNPGNSVELOCITYDIFFERENCES:

(A) DELTAVX (DOWNPV_NGE)GREATERTHAN±24 FPS

(B) DELTAVy (CROSSRANGE)GREATERTHAN+90 FPS(COELLIPTICSECRMDZ)
ORGREATERTHAN±45 FPS (DIRECTRNDZ)

(C) DELTAVZ (RADIAL) GREATERTHAN±37 FPS

B. THEGROUNDWILL NOTREQUESTSWITCHOVERAFTERAGSTGOLESSTHAN30 SECONDS.

C. DURINGASCENT,THEAGSWILL BEDECLAREDNO-GOIF CONFIRMEDAGSNAVIGATIONERRORSRESULTIN:

I. PGNSPREDICTEDINSERTIONHp LESSTHAN30,000 FT
2. PGNSPREDICTEDINSERTIONHa GREATERTHANTARGETVALUEPLUS40 NM
3. PGNSPREDICTEDINSERTIONWEDGEANGLEGREATERTHAN1.0 DEG(COELLIPTICSEQRNDZ)

ORGREATERTHAN0.5 DEG(DIRECTRNDZ)

3-81 REQUIREMENTSTO COMMITTO THESHORTRNDZ

A. PRIORTO L/O THEFOLLOWINGIS REQUIRED:

I, ONEOPERATIONALLMNAVIGATIONSYSTEM

2. PREDICTEDWEDGEANGLEAT INSERTIONEQUALSZERODEGREES.

3, NOVIOLATIONOFTHE NAVIGATIONREQUIREMENTS(REFERENCEMATRIXPAGE3-20)

B. AT INSERTION(PRE-TWEAK)THEFOLLOWINGIS REQUIRED:

1. TWEAKaV LESSTHAN60 FPS

2. POST-TWEAKHp GREATERTHAN5 NM
3. NO VIOLATIONOF THE NAVIGATIONREQUIREMENTS(REFERENCEMATRIXPAGE3-20)

NOT._._EE

WITHTHE EXCEPTIONOF LM COMPUTERSAND INERTIALREFERENCES,

NO ONBOARDNAVIGATIONSYSTEMSARE VERIFIEDAFTERLIFT-OFF.
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITE___M

REQUIREDG&NSYSTEMSNEEDEDFORDIRECTRNDZ

PRIMARYRNDZ SYSTEMREQUIREMENTS
NAVIGATION
TECHNIQUE COMPUTERSENSOR/OPTICS SENSOR/COMPUTERINTERFACESUPPLYING TRACKERLIGHT PLATFORM

LGC/RR LGC RNDZRADAR , RANGE,RANGERATE, SHAFTAND IMU
TRUNIONANGLES

AGS/RR AEA RNDZRADARLMCOAS TAPEMETER:RANGEAND RANGERATE CSM ASA

GMC/SXT CMC USEABLESXT SXT SHAFTAND TRUNNIONANGLES LM IMU

I. DIRECTRNDZIS GOAS LONGAS ANYONEOF THESETECHNIQUESREMAINSAVAILABLE.

2. LOSSOF ALL THREEOF THESETECHNIQUESWILL RESULTIN EXECUTIONOF THECOELLIPTICSEQUENCERNDZ.

IMISSION REV I DATE I SECTION GROUP IPAGE I
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

ITEM

TRANSEARTHCOAST

3-82 TRANSEARTHMCD NOMINALEXECUTIONPOINTSWILLBE AT THE FOLLOWING:

A. TEI+ 17 HOURS

B. EI - 22 HOURS

C. El - 3 HOURS

3-83 TRANSEARTHMCC PHILOSOPHY:

THE G&N ISTHE PRIMARYMODEOF EXECUTIONFOR ALL TEC MCC'S.

3-84 CSM EVA

ATTITUDE/RATESCONSTRAINTS:

THE SUN LOOKANGLESWILLBE MAINTAINEDAT THETA145 DEGREES,PHI31S DEGREES±5 DEGREES.
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MiSSiON RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

MANEUVERS

3-85 THEFOLLOWINGGUIDELINESWILLAPPLYTO LM MANEUVERS:

A. TRIMMING

I. DESCENTABORTS/ASCENTS

(A) WITHCOMM- TRIMCONTROLLINGSYSTEMUNLESSGROUNDADVISESDIFFERENTLY.

(B) WITHOUTCOMM- TRIMCONTROLLINGSYSTEMUNLESSPGNS/AGSVX DIFFERENCEIS GREATERTHANI0 FPS.
IF SO, DETERMINECORRECTSYSTEMUSINGRENDEZVOUSRADAR.

B. ALL RENDEZVOUSMANEUVERSWILLBE NULLED.

3. DOCKEDDPS MANEUVERSWILLNOT BE TRIMMED.

B: ALTERNATEMISSIONDOCKEDDPS MANEUVERSWILLBE COMPLETEDVIA AGS TAKEOVERFOR VIOLATIONOF THE FOLLOWING

LIMITS:

I. ATTITUDEMATES- lO DEG/SEC

2. ATTITUDEERRORS- I0 DEG

3. ATTITUDEEXCURSIONS- I0 DEG

C. ALTERNATEMISSIONDOCKEDDPS MANEUVERSWILLBE TERMINATEDAFTERVIOLATIONOF THESEOVERBURNCRITERIA:

I. DPS LOI - lO SEC AND AV AGS GREATERTHANlO FPS

2. DPSTEl - IO SEC AND AVAGS GREATERTHAN2 FPS

3. DPS LOIABORTS- IO SEC AND AV AGS GREATERTHAN2 FPS

NOTE

A CMC AV OF 2 FPS (OVERSPEED)AND
IO-SECOVERBURNISALSOA VALIDCUE

FOR SHUTDOWN.

3-86 THE TABLEON THE NEXTPAGE,INCLUDINGNOTESAND REFERENCES,SUMMARIZESTHE TAKEOVER,RESTART,SHUTDOWN,AND

TRIMMINGREQUIREMENTS,AND SPS ENGINELIMITSFOR ALL SPS MANEUVERS.

RULENUMBERS3-87THROUGH

3-89ARE RESERVED.
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

ITE_

ENGINELIMITS RATES/ERRORSFOR MANUAL OVERBURN EARLYC/O RCS
MANEUVER INHIBIT TERMINATE TAKEOVER ACTION START SHUTDOWN RESTART TRIMACTION CRITERIA CRITERIA GUIDELINES

MODE Ill NONE ERRATICENG 5/5 "COMPLETE START g Hp • 40 N/A

Hp< 9S IFGAN
MODEIV NONE ERRATICEHG 5/5 COMPLETE START g GO^VTG• 60 OR N/A

C/O• 6 SECEARLY

Hp < 95 IF G&N
APOGEEKICK NONE ERRATICFNB 5/5 COMPLETE START g GO AVTG• 60OR H/A

C/O• 6 SECEARLY

TLCMCC TIGHTt TIGHTl 10/10 TERMINATE DELAY 1SEC NO X = O.Bb

LOT TIGHTh STARTl NO

MODEI

O TOO+ 53 TIGHT 10/10 COMPLETE YES

O+ 53 TO LOOSE 10/10 COMPLETE YES1 + 31

MODEII

I + 31 TO LOOSE lO/lO COMPLETE YES
2 + 54

MODEIII c

R + 54 TO LOOSE 10/10 COMPLETE YES3 . 40

3 + 40 VGO• 50 AND
TOC/O TIGHTh lO/lO COMPLETE iO SEC G&NGO

DOI1 TIGHTi TIGHT1 10/10 TERMIMATE DELAY BT NO J

CIRC TIGHTI TIGHT IO/lO TERMII_TE START l SEC AVTO GO • 20 ALL = 0.2

RESCUE LOOSE LOOSE 10/10 COMPLETE START 1SEC AVTOGO• 1R ALL= 0.2

LOPC TIGHT1 TIGHT IO/TO TERMINATE DELAY 1SEC HO Y TM 0.2

TEl (G&M) HONE NONE 10/10 COMPLETE DELAY R SEDAMD C/O • 3 SEt EARLY X ANDZ
. AVC = -40c ANDAVC • 50P = 0.2

ANC • 50OR C/O NOTEI (SCS) NONE NONE 10/10 COMPLETE START 2 SEC • 5 SECEARLY

TEDMCC

CORRIDOR LOOSE LOOSE 10/10 COMPLETE DELAY 1SEC _NDAVc= MO X = 0,2

IP CONTROLb TIGHT TIGHT 10/10 TERMINATE DELAY AV01SEC=_HD NO =Xo.2ANDZ

TLCABORT TIGHT LOOSE 10/10 COMPLETE START 10 SECAND C/O• 10 SECEARLY NO
AVC = -70 ANDAVC • 70

EARTHDEOB TIGHTd LOOSE 10/10 COMPLETE START 1 SEC_ND AV TOGO• 30 AND ALL = O.EAVC = C/O • 3 SECEARLYe

TIGHTLIMITS: Fu_l Ox _P • 20 and lc_ Pc; either pY_ptank p_ess • 1GOpsi and _owDC; _€ • 00 or decz_ys30 psi
andVM vs BT low;inhibitburnforany leakinHe or proptank. (Certainburnsm_kYbeallowedwithHe tankleak

If blowdownAV exceedsremainingmissionrequlrements)f;GN2 A orB < 400'.phi(forLOTonly,GN2 A and B < 400 psi).

LOOSELIMITS= PC< 70 psi andother cues; either prop hank < 115 psl and low PcI erratic engine (popping, vlbratton,
etc,) f.

NOTES:a. Reserved. h. IfIndicationof ballvalvefailure,starton good

b. Trlmall MCC (exceptMDO4) bank (withLM available).If thrusting,shutdown

onlyif X _ 2 fps. goodbankTO sec priorto nominalcutoffto verify
Indication.

c, SeeRule5-131.
t. If indication of bali valve fatlure, start on suspect

d, IfSMRCS deorblt
bank. For dual bank burns, if indication of ball valve

not available, use failure while thrusting, shut downgoodbank to verifyloose limits,
failure, If thrusting continues, reenable goodbank.

e. See Rule 5_27,
_. See Mu_e3-38.

f. Somelimitsbay be downgradedif k. Reserved.
warrantedby missionclrcl_nstance.

1. Ignition m_ybe delayed up to but no more than 120 sec.
g. See Rule 5-3.

IMISSION _ SECTION GROUP
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SATURN LAUNCH VEHICLE GO/NO-CO CRITERIA

9/1/72

] • EARTH PARKING ORBIT
GO/NO-GO LAUNCH _ I

ITEM I

CONDITION ABORT/SEPARATION S-U/S-IVB EARLY STAGE GUIDANCE TAKEOVER RESTART/TLI INHIBIT 1 RESTART/TLI TERMINATE
)

S-[C LOSS OF THRUST PRIOR TO TP1 I- 2:00
ANY 2 ENG - AUTO ABORT

LOSS OF THRUST BE13NEEN TB1 +2:00 AND
2 AD3 ENG TB2 +0:08 SEC-MAN

q BALL + 5 _ ATT ERROR Q MANUAL ABORT

4o/SEC P AND Y, 20°/SEC H AUTO ABORT TO 2 + O0

IO°/SEC p AND Y, 20°/SEC R MANUAL ABORT AFTER 2 + OO

IP LOSS OF ATTITUDE CONTROL ABORT (LAUNCH) IF SMALL RATES ATTEMPT S/C CONTROL DURING TB6 TO TB6
-- UPSTAGE TBBAND TB7 TO TB7+ 15MIN +9 MIN 20 SEC

iNERTIAL ATTITUDE LAUNCH
REFERENCE FAIL

S-If LOSS OF THRUST (2 ENG).

LOSS OF THRUST (3 OR MORE ENG:

ABORT IF PRIOR TO S-IVB TO COl

ACTUATOR HARDOVER INBOARD

2ND pLANE SEPARATION FAIL

Y DEVIATION > 20 °

S-IVB LOSS OF THRUST

LOSS OF HYDRAULIC FLUID

PRIOR TO START

COLD HE FAIL OPEN

INSUFFICIENT PROPELLANT

LOX VLV FAILS TO CLOSE

AT 1 ST C/O

DESTRUCT PYSTEtA ARMS

INADVERTANTLY

FU/OX BULKHEAD _,P
EXCEEDS LIMITS

START BOTTLE PRESS OUTSIDE
RESTART LIMITS

LOX CHILLDOWN FAIL

S-_B #,CTUATOR HARDOVER NO START

Y DEVIATION >20 ° ABORT

(_) DISREGARD Q BALL FOR ENGINE LEGEND: _ NO REQUIREMENT
OUT PRIOR TO 7P SEC.



POWERED LUNAR STAY LUNARORBIT TEC
EARTH ORBIT TLC DESCENT

POST LM CBM
RNDZ JETT EVA

ECB

a,BtN INTEGRITY

NO FIRE ORSMOKE IN CABIN

NO02 MANIFOLDLEAKS

MAIN 02 REGULATORS

EES COOLANT LOOPS

ECS RADIATORS

ECS GLYCOL EVAPS

SUIT INTEGRITY

NO GLYCOL LEAK

NO EXCESS HUMIDITY

POTABLE &._/ASTE H20 TK

SURGE TK/REPRESS

SUIT COMPRESSORS

SUIT CIRCUIT

OVBD DUMPS

CRYO

02 TANKS
H2 TANKS

EPS

FUEL CELLS

AUX BATTERY

ENTRY BATTERIES

MAIN BUSES

BATTERY BUSES

AC BUSES

BAT RELAY BUS

INVERTERS

AC ¢A (I AND 2)

DOCKING

DOCKING LATCHES

GN 2 BOTTLES

SEQ

SMJC

SEQUENTIAL SYSTEMS

MUST HAVE CABIN INTEGRITY ORSUIT LOOP CAPABLE OF SUPPORTING LEGEND: _ NOREQUIREMENTS
_) BASED v LIFE. iTEMS MARKF.OBY * ARE REO.UIREOTO MAINTAIN BUtT LOOP

ONAMOUNT OF WATERAVAILABLE, CONSIDERATIONWILL BE GIVEN
TO CONTINUING THE MIS_ON ON _CONGARY LOOP

TLI MAY BE PERFORMED WITH1 OF2
IF POSSIBLE LM DESCENT STAGE WILL BE RETAINED FOR TEl IF COND'TION OR COR PRIMARY RADIATOR PANELS AND THE
NOT MET _,/1 OF2 REQUIREDIF OPSAVA,LABLE FOR USE BY LMP _)

(_ MODE I AND H REGIONSORLYw0 THEREAFTER SECONDARYLOOP
CONSlOERATIONWILL BE GIVEN TO PERFORMING EVA iF TKS 1 & 2 OR 1 &

(_ REMAIN AND QUANTITY IN 2 OR_ IS LESS THAN 60% (10_ CONSIDERATIONWILL BE GIVENTO CONTiNUiNGAFTER LOSS OF Ai
TANK

(_)NO REQUIREMENTIS SOURCEOF ACTIVATION CAN BE ISOLATED

(5_ MUST t11) BASED OH FAILURE MODE CONSIDERATIONWILL BE GIVEN TO JETT
HAVE EITHER PRIMARY OR SECONDARYSYSTEM COMPOSED OF LM WITH 1 REMAINING

FUNCTIONINGLOOPAND CORRESPONDINGRADIATORS IS31 OF 2 SU_T COMPRESSORSOR VACUUMCLEANER

(6_ CONSIDERATIONWILL BE GIVEN TO CONTINUINGWITH TWOREMAINING (_ CONSIDERATIONWILL BE GIVENTO UNDOCNINGIF MAIN REG FAILED CLOSED



CSM GNC GO{;R)TERIA

9/1/72

EARTH ORBIT TLC LUNARORBIT LUNARSTAY
GO/NO-GO

ITEM

GNCS/SCS

)EORBIT CAPABILITY

AUTO ATTITUDE CONTROL

ATE DAMPING

DIRECT RCS

BMAGS P,Y

BMAGS R

FDAI

THC

RHC

EMS

CMC

ISS

OSS

OPTICS DAC

NO SOLENOID OR GND

TVC SERVD LOOP

DSKY

SPS

FU/OX TANK ON/O LEAK)

GN2 TANKON/O LEAK)

BALL VALVE BANK

FEEDLINE TEMP >40 ° F

PU/OX AP < 20 PSI

Pc >70 PSI

FLANGE TEMP <480 °

HE TANK(W/O LEAK)
SM RCS

HE TANK CW/O LEAK)

_I0LEAK BELOW ISO VLV

PKG TEMP >55 °

TT_sTE RS

CM RCS
..<.-

HE TANK O_V/OLEAK)

MANIFOLD (W/O LEAK)

NOT ARMED

CONSIDERATIONWILL BE GIVENTO PERFORMING LEGEND:
(T) REQUIRES S AXIS ATTITUDE CONTROLAND (_ THE EVA WITH A PROPELLANT LEARTRANSLATION 5 AXIS ( ONELATERAL AXIS NOTE

MAY BE DEGRADED) 1 T NOSTAY CONDITIONS

(_ MUST RAVE SUFFICIENT BLOWDOWNFOR 2 NONE (_ NEITHER TANK REQUIREDIF SUFFICIENT BLOWOOWNEX[STS IN
OEOROIT EACH RING FOR ENTRY. ARMING SYSTEM WITH SOURCEPRESS

(_ AUTO OR MANUAL IN } AX)S >12SO PSI WILL PROVIDE>60 LBS BLOWDOWNIN EACH RING

(_) REQUIRESC_- ORO_, C2 bR D2r C3, _.A, O3, DA TRRUSTERS (_) SINGLE POINT FAILURES WHICR _R ONLY B_.CDNFIRMF.D

(_) S AXIS ATT. CONTROLAND ± X TRANSLATION BY BURNINGENGINE

(_ SOF 4 TOTAL REQUIRED, ROLL 90 ° IF NECESSARY (_ CONSIDERATIONWlLL BE GIVEN TO COMPLETING
TO KEEP REDUNDANCYIN YAW THE LUNARSTAY PHASE






















































































































































































































































































































































































































































































































































































































































































































