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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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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
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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

APOLLO17 FNL 9/]/72 GENERAL OMSFGENERAL
GUIDELINES RULES I-5 Tape2.1

TSG291A NASA--MSO



NASA - Manned Spacecraft Center

MISSION RULES

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
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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
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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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MISSION RULES
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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SECTION3 - MISSIONRULESUMMARY- CONTINUED

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
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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

APOLLO17 FNL 9/I/72 MISSIONRULE LUNARORBIT 3-8
SUMMARY Tape55.8

TSG 291A NABA--MSO



NASA - Manned Spacecraft Center

MISSION RULES
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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

APOLLO17 FNL 9/I/72 _MISSIONRULE LUNARORBIT 3-10
SUMMARY DESCENT Tape 55.10

TSG 291A NASA--MBC



NASA - Manned Spacecraft Center

MISSION RULES
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R ITEM

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

APOLLO17 FNL 9/I/72 MISSIONRULE LUNARORBIT 3-II
SUMMARY DESCENT Tape55.11

TSG 291A NABA--MB(



NASA - Manned Spacecraft Center

MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

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).
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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.

MISSION REV DATE SECTION GROUP PAGE
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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

MISSIONRULE MANEUVERS
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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



LMTELMUMI SSIONRULES
9/1/72

DEFIN ITIONS GO/NO-GO CR ITER IA GENERAL NOTES

.o.
SEQUENTIALAND PYROTECHNIC SEQUENTIALAND PYROTECHNIC 'ELECTRICALPONER(COWT)

i i I, , oI. OPERATIONALPYRO BATTERY LOSS OF A PYRO SYSTEM(MANUALSTAGING) (_ FOR AN OPEN BESOBNTFEEDEROR FOR THE LOSSOF THREEDESCENTBATTERIESON 28 THE MISSIONWILL BE CONTIHUEDAFTERLIFTOFFWITHTHE LOSS OF OVERCURREHT
GO/NO-GO UHDOCK I I LUNAR LM THE EAHE BUS,THE CROSSTIEBAt.LOADCIRCUITBREAKERSWILLBE CLOSEDON T PROTECTION.IF THIS PROTECTIONIS LOSTPRIORTO LIFTOFF,A HOLD WILLBE

PYRO BATTERYOCV >25 VDE AND STABLEOR THE PROJECTEDVOLTAGE ITEM TO PDI 6+10 HI GATE A ACTIVE A. GO DETECTABLEPYRO SYSTEMFAILURESWILLBE CAUSEFOR EVA TERMINATION. THE LUNARSURFACEAND THE MISSIONCONTINUEDWITHINTHE COMSONABLESBUDGE . CALLED.

THE DUV ISAT THEMONOXIDEPLATEAULEVEL(_30-31.5VDE) BUT 6+10 HI GATE TO B. WITH THE IHPENUINGLOSSOF A PYROSYSTHM(S)DUE TO A DEGBAOINUPYNO FOR A SHORTEDASCENTFEEDERON THE LUMANSURFACE,THE ASCENTBATTERIESWILL A. IFOVERCORRENTPROTECTIONIS LOSTON AN INDIVIDUALDESCENTBATTERY.THE
WAS NOT MONITOREDAS IT FELLTO THAT LEVEL,THE BATT'ERYIS BATTERYOR BATTERIES,MANUALSTAGINGUSING GOTHSYSTEMSWILL BE "HOTBE CONNECTEDUNTIL THE NOMINALTIMETO MEEDPRECONDITIONINOREQUIREMENTS. BATTERYWILL DE LEFTON LINEEXCEPTFOR EVA IF POSSIBLE.
CONSIDEREDLOST. ' PERFORMEDPRIORTO LOSSOF THE BATTERYOR BATrERIES.

(_ THE ASCENTBATTERIESWILL BE PLACEDOil B. TO MONITORCURRENTAND OBTAINA CONSUMABLESTRENDIF ALL DESCENT2. LM STAGESNON-RIGIDLYATTACHED: THE GUILLOTINEFAILSTO SEVER SEQUENTIALANDPYROTECHNIC C. IFONLY A SINGLEPYROSYSTEMREMAINS,MANUALSTAGINGWILLBE DELAYED NORMALFORA SHORTEDFEEDWITHOBSEEMTTHESHoRTFEEDER'ISOLATEDVIA THE DEANFACERELAY. OPERATIONALLY, OVERCORRENTPROTECTIONISLOST,BOTHASCENTBATTERIESWILL BE PARALLELED
WITH THE DESCENTBATTERIESPERIODICALLYDURINGACTIVATION.DURINGLUNARTHE INTERSTAGEUMBILICALSAND ALL OTHER INTERSTAGEATTACH AS LONGAS POSSIBLE. THIS RESULTSIN THE LOSSOF ALL HEMAIHIMSDESCENTELECTRICALENERGYFOR

POINTSHAVERELEASED OPERATIOMALPYROBATTERIES CONSUMABLECONSIOBRATIONO.THE HESEENTBATTERIESTHAT STILLHAVE AN SURFACEOFEMATIONSWITH THECOMPUTERSOFF,THE ASCENTBATTERIESWILL BE
• D. IFMANUALSTAGINGATTITUDE/BEDCOX PRESSURECONSTRAINTSCANRUTBE MET, OPERABLEFEEDPATH WILLBE USED ONLY IF NECESSARYTO MAINTAINCREWSAFETY. TURNEDON ALONE FOR PERIODICCURRENTMONITORIHG.FOR AN EVA,THE CDR

MANUALSTAGINGWILL NOT BE PERFORMED.THE DES GOX HIGHPRESSURELINE " AND LMP BUSESWILL BE SPLIT(THECROSSTIECIRCUITBREAKERSON PANEL16

ELECTRICALPOWER 2. /_RM/DBA_RM(KI) CAPABILITY WILL BE VENTED.IF NECESSARY,TO INSURESAFEMANUALSTAGING. BATTERIES OPENED).

A. UNDOCKEDSTAGINGWITHORE PYROSYSTEMWILL BE PERFORMEDONLY IE _ _ IF THE ASCENTBATTERYOCV AT HOUSEKEEPINGIS37.2OR 37.0VDU RMD AT C. IF ONE OR BOTH ASCENTBA_ERV NORMALFEEDCONTACTORSFAILOPEN,THEI. OPERATIONALCOB OR ENPBUS
ABSOLUTELYNECESSARYTO MAINTAINCREW SAFETY. V ACTIVATIONIS 36.5THROUGH35.3VBE,THEN STOP ACTIVATIONPROCEDURESAND SPACECRAFTWILL BE CONFIGUREDWHEN ASCENTSTAGEONLY OPERATIONSARE

A. BUS VOLTAGEGREATERTHAN26.5 VDU STAGINGBELAVS(KB-K6)HOT CLOSED GO INTOA HOLDSTATUSCONSERVINGLM GONSUI4ABLESUNTILTHE ASCENTBATTERY REQUIRED,USIHG THE BACKUPFEEDSOH BOTH ASCENTBATTERIESLEITHTHE
B. COM RESCUEMAYBE REQUIREDDUE TO RCS REDLIHESIF STAGINGCANNOTBE STATUSCAN BE DETERMINED. CNOSSTIENLEFTOPEN.

B. BUSCURRENTLESSTHAN90 AMPS. ) ELECTRICALPOWER ACCOMPLISHED.
. _ ASCENTBATTERYCONFIRMEDLOST (ORBITOR SURFACE-URSTAGGO).WHENREMAIMING 29 ANY REQUIREMENTFOR A NEXT BESTOPPORTUNITYLIFTOFFWILL BE DAUSEPOR

2. OPERATIONALEPS BATTERY I. GOR AND LMABUS _ Q LOSS OF ADU BQS RESULTSIN LOSS OF ONE PYROSYSTEM. ASCENTBATTERYREQUIRED: TEGHIMATIONOF AN EVA. ADDITIONALLYA OREWMANWILLBE REQUIREDTO RETURN
Q O FROMAN EVATO CORRECTA DESCENTBATTERYMALFUNCTIONREQUIRINGTHE BATTERY

A. NO EONFIRMEDREVERSECURRENT(PERFORMEDWITHSUSPECTBATTERY _ Q FOR LOSSOF A pYRo SYSTEMAFTERLOSSOF DPE-TO-ONBITCAPABILITYDURING I. GOOD BATTERYNOP34ALAND BACKUPFEED PATHS TO BE TAKEN OFFLINE.POWEREDDESCENTIT IS BETTERTO LAND. MANUALLYSTAGE AND LI_OFF NEXT 2. BUS CGOSSTIE(l(_A)CB CLOSEDAND ONE GOODBATTERYIN PAPJ_LLEL) DESCENT
2. DC FEEDERS _ (_) BEST OPPORTUNITY. 3. DESCENTBATTERIESOFP AT 5 SECONDINTERVALS 30 WHENAGS IS IN THE OPERATEMODEMOMENTARILYCLOSETHE AEA C/B ON THE CDR

4: DES ECA CB'S (2) OPEN BUSWHEN PONERIRGUP INV2.B.

ABILITYWHENBAI-fERyTOMAINTAINowALoNEBUSVOLTAGE>26.5VDC AT REQUIREDLOAD v v ASCENT KI-K2FAILEDCLOSED 5. ABORTSTABE-PONH I NORANY MISSIONPLANNINGCASE (NOMINAL,ALTERNATE,CON_'INGENCY,EMEREEMCY,ETC.)

C. ABILITYTO CONFIRMA MINIMUMOF NINETEENACCEPTABLEBATTERY 3. OPERATIONAL DESCENT Q A. A FUNCTIOBALLYCOWFIRMGOFAILEDCLOSEDKI OR M2 RELAV IS CONSIDERED (_ ASCENTBATTERYCONFIRMEDLOST BY REVERSECURRENTDURINGPOWEREDDESCENT THE DESCENTBATSWILL BE CORSIRERGOTO HAVEA MAXIMUMOF 415 AH AND THE DES

UNSAFEFOR THEVIBMATIONISHGOKENVIBREMT ASSOCIATEDWITH LUNAR (.REVERSECURRENTONLY ACCEPTABLELOSS OF BATTERYCRITERIA). COOLINGVLVWI[:LNOT BE USEDUNLESSTHE DES BATS MUSTBE RUN BEYOND435 AH.

CELLS(MUSTHAVEAN DUV >36.7VDE OR A STABLEGOV OF 35.1 VDE BATTERIES IF,AND OWLY IF,THE DES BATSMUST BE RUNBEYOND415'AN.THE VLVWILL BEFOR 2 HOURSAND A LOAD CHECKVOLTAGEDEPRESSIONEQUIVALENTTO TOUCHDOWN.FOR UMSTAGEDORBITALOPEBATION,PLACEONE ASCENT
OHE CELL FORTHE LOAD INVOLVED). BATTERYON THE BUS POWERINGTHE ACTIVEGUIDANCESYSTEM. STAGEAS PDI TO HI BATE HI GATETO TOUCHDOWN CLOSEDBASEDON DES BAT CApABIL-ITIRSDETERMINEDBY THE MISSIODDIM ATP WITHOUT

REQUIREDIN ORBIT. COOLINGAND A MAXIMUMINTERNALBATTERYTEHPOF 130° F.

D. ABILITYTO BE CONNECTEDTO A FEEDER(NO MALFUNOTIONEOECA) 4. OPERATIONAL _ I. PANELII DES EC._US-OPEN I. PANELII DES ECA KS-OPEN
AC SYSTEM V B. IF UNABLE'TOVERIFYVIA ONBOARDINST OR _ THATA PYROSYS IS DEARMED IF STAGINGREQUIRED: 2. BUS CROSSTIE(lOOA)CN-ULOSED _E-40 RESERVED

E. TEMPERATURELESSTHAN IAP°.F[FOR AN OVERTEMPCONDITIONTHE (FAILEDARMEDOR DEAPMEDINDIOATIO@I)THEN: (I) PRIORTO SHE PRESSTHE
BATTERYVOLTAGEWILLBE EQUALTO (UNOTABED)OR LESSTHAN DEANMEDSTATUSWILL BE VERIFIEDONLY THE FIRSTTIME IT IS DEAPNGO. 2. BUS CROSSTIE(IOOA)CB-CLOSED IF APORTREQUIRED:
(STAGED)NORMALWITHCURRENTLESSTHANGORMAL]. ENVI_NRENTN. CONTROL (2)FOR SHE PRESSTHE DEANNGOSTATUSWILLBE VERIFIEDONLY FORAN 3. DESCENTBATSOFF AT 5 SEE Et:VIROi_4ENTAL

ARMEDINDICATION,(3) AFTERTDTHE DEABMEDSTATUSWILL NOTBEVERIFIED. INTERVALS 3. PANEL16 DESECACO-OPEN

(_ 4. PANEL16 DESEC_ CB-OPEN 4. IF TIME PERMITS,GOODASCENTBAT SUIT/CAPININTEGRITY3. OPERATIONALUC BUS FEEDER 1. SUIT/CABININTEGRITY ME-NOFAILURE • 5. GOODASCENTBAI-TERYBACKUP BACKUPFEED-ON
A. DESOBNT--ABILITTTO USE AS A POWER PATHTHE ELECTRICALCONNECTIONS FEED-ON 5. IF TIME PERMITS,DESCENTBATS OFF 41 CREWWILL GO TO EGRESSNGOEIF INSUFFICIENT02 ISAVAILABLETO MAINTAIWCABIN

FROMTHE OUTPUTTERMINALSOF THE DESCENTECA'STO THE OFR 2. SUIT FANS _ _ A. PRIORTO POT,A I<2TO _ FAILUREWILL BE CONFIRMED.CONFIRMATIONWILL 6. ABORTSTAGE_'PUSH AT 5 DEC INTERVALS PRESSURE.A MISSIONPHASEWILL NOT INITIATEDIF THIS CONDITIGHCAN BEV
RESULTIN A PARTIALORCONPLETESTAGINGSEQUENCE.HOWEVER,A STAGED 6. ABORTSTAGE-PUSH ANTICIPATED.

B. ASCENT--ABILITYTO USE AS A POWERPATHTHE ELECTRICALCONNECTIONS 3. 0Z DE_4ANDREGULATORS (_I(_" ALTERBATEMISSIONMAY BE PERFORMED.FROMTHE OUTPUTTERMINALSOF THE ASCENTECA'STO THE BAT FEEDTIE BATTERYMANAGEMENTWILLBE PERFORMEDONLYDURINGLUNARSTAY PERIODS. THE SUIT FAN

CIRCUITBREAKERS _ B. AFTERPDI,THE FAILURECANNOTBE CONFIRMED. THE LOGICPOWERB CB MUST V DESCENTBATTERYSTATE OF CHARGEgILLBE KEPTAS EQUALAS PRACTICAL.4. HzO SEPANATORS REMAINCLOSEDDURINGMAIN DESCENTffopULSIONBURMSTO MAINTAIN 42 RETAIHPLSS'S,IF POSSIBLEWHENBOTHSUIT FANSARE LOST,APD DO NOTDEPRESS
REDUNDANTENGINE"ON"CAPABILITY.PRIORTO ANY PASTERARM,HOWEVER, (_ A BATTERYWILL NOT BE PUT OBLIREIF ITSDUV IS LESSTHAN BUS VOLTAGE. CABINOR STAGEWHILE UNUDUKED.

4. A.t_OSSDEFINITEOFOVERCURRENTLossIF:PROTECTION i,l5. O@EMATIONAL _ DESCENT THE CB MUOT BE OPENEDAS AP341NGTHE "SYSTEMMAV STAGETHE LM. (_ THE ASCENTBATTERIESWILL BE PRECONDITIONEDFOR: 43 FOR LOSSOF BOTHSUIT FANS PLACEDEMANDREGB TO "DIRECT02" IIe_EDIATELYOR
02 T/L_4RS _ ASCENT _ PYNU BATTERYREDUIWE ' REMOVEHELMETS. (HELMETSHUSTBE REMOVEDPOR STAGIMG,)

I. BOTH CIRCUITBREAKERSPOWERINGTHE ECA'SFAILOPEN (ALL _ _ A. ABORT STAGINGWITH TWO ASCENTBATTERIES/SPLITBUS OPERATION- BY
DESCENTOR ALLASCENTBATTERIES,DEPENUENTON WHICHPAIROF _ IF THE PYROBATTERYBEADINGJUST PRIORTO PDI INDICATESA DECREASEFROH REMOVINGA MININUMOF 2.5AMP HOURSFROMTHE BATTERYON THE LMP BUS
CIRCUITBREAKERSFAILED). PRIMARY THE VOLTAGELEVELBEAN AT ACTIVATION,THENPDI WILL DE DELAYE[}BY ONE (ND_4ALLYBATTERYS) AND A MINIMUMOF 5 APP HOURSFROMTHE BATTERYON

REV TO DETERMINEIF THE BATTERYIS CONT'ENUINGTO DEGRADE. THE CUR BUS (WORMALLYBATTERY6) IMMEDIATELYPRIORTO PDI. WITHTHE 44 DO NOTDEPRESSCABINWITH LOSSOF BOTH DMDREGS.6.,CGOLA_ LOOPS2. FAILUREOF AN ASCENTBATTERYNORMALFEEDCONTACTOR V LOS5OF A CELL,T_ AFFECTEDBATWILL BEPRECONDITIONEDBY RENUVINUA
SECONDABY ALTERNATEMISSIONS TOTALOFlO _ HOURS.

3. AMASCENTBATTERYIS PLACEDRMBACKUPFEED

7. HzO FEEBENTNG Q A. FOR ORBITALALTERNATEMISSIONS,IF INCGHPLETESTAGINGOCCURS,THE B. LUNARL/O OR STAGINGDURINGCOASTINGFLIGHTWITHTWO ASCENT 45 IF EITHERASCENT02 TANKIS LESSTHAN OR EQUALTO 90 PERCENT,IT WILL BE
4. BOTH LMP AND CUR DUSKSARE FED SOLELYBY THE SAMEFEEDERPAIR "r MISSIONMAY BE CONTINUEDIF THE ASCENTAND DESCENTSTAGESABE RIGIDLY BATTERIES/SPLITBOBOPERATION- BY REMOVINGA MINIMUMOF 2.5 AMP HOURS REPLENISHEDFROMTHE DESCENT02 WHENTHE DESCENTTANK QUANTITYIS GRSATER

B. PROBABLELOSSIF: 8. (_PEMATIONAL [ DESCENT ATFAONED. IF THE 1.14STAGESABE NON-RIGIDLYATTACHED,THE 1.14SNOULOGO FROMEACH ASCENTBATTERYIMMEDIATELYPRIORTO DISCONNECTINGTHE LAST THAN OR EQUALTO 35 PERCENTAND AS CLOSETO STAGINGAS POSSIBLE.
(_ TO ONtFTIRGFLIGHTANDA CSMRESCUEINITIATED. CEVAWILLBE REQUIRED DESCENTBATTERYFROMEACHBUS.

1420TANKS [ IFUNABLETO DOCK. 46 OBSCENTOXYGENTANK 2 WILL BE VENTED,IF NECESSARY,TO PROVIDEAN ACCEPTABLEI. UNABLETO MEASUREA BATTERYCURRENTBOTHONGOARDAND ON ASCEHT C. LUNARL/O OR STA61NGDURINGCOASTINGFLIGHTWITH ONEASCENTBATTERY/TWO LANDINGATTITUDEFOR AN IHADVERTENTSTAGING. IF INADVERTENTSTAGINGIS
TELEMETRY. B. THEREIS NO REQDIREHEWTTO MAINTAINA 1.14STAGINGCAPABILITYFOR 8US OPERATION--BYREMOVINGA MINIMUMOF 5 AMP HOURS.FROMTHE REMAINING UNACCEPTABLE,LIFTOFFAT NEXTBEST OPPORTUNITY.

9. NOFIRE, SMUKE,ORGLYCOL (_ m ) ORBITALALTERNATEMISSIONS. ASCENTBATTERYIMMEDIATELYPRIORTODISCONNECTINGTHELASTDESCENT2. UNABLETOTAKETHE BATTERYOFPLINE
IN SUIT OR CABIN v LANDINGGEAR BATTERYFRONTHE BUSES. COOLANTLOOPS

5. OPEBATIOMALINVERTERAND ASSOCIATEDAC DISTRIBUTION AC POWER 47 CREW MAY ELECTTO REMOVEPBA'SFOR COOLINGFOR LOSSOF BOTH COOLANTLOOPS

(_ IF UNABLETODEPLOYONEORMOPELANDINGGEAR,A LANDINGWILL NOTBE
ORLOSSOF DOTHASCENTWATERTANKS.

A. AC BUSVOLTAGEGREATERTHANllO.S ANDLESSTHAN120 VAC I ATTEMPTED.DESCENTENGINEBURNSWILL BJECONTINUEDSINCECONTROLPROBLEMS _ IF ON INVZ ORASBUSA IS LOST,PUSHENGINESTARTPBI FORALL DPSBURNS. '

I ARENOTEXPECTEDTO EXISTADDBAMADETO THELANOENGGEARFROMTHEBDGH _ CONTANIR_ATION
B. AC BUSFREQUENCYGREATERTHAN390 AND LESSTHAN 410 HE. WILLNOT AFFECTALTERNATEMISSIONS. THE INVERTEMSWILL BE SWITCHEDFOR A VOLTAGELESSTHAN OR EQUALTO IT2 VAC

-- _ OR A FREQUENCYGREATERTMAPOR EQUALTO 402 OR LESSTHAN OR EQUALTO 398 Hz 48 FORCONTAMINATIONIN THE CABINOR SUIT LOOP(GLYCOL,FIRE,SMOKE,ETC.)THE
E. ABILITYTO SUPPLYPOWERTO AN AC BUS m (10) RESERVED TO TURNOFF THE INVERTERCAUTIONLIGHT. CREWMAY ELECTTO DECOr4PRESSTHE CABINOR PURGETHE SUITLOOP.

LEGEND,m NO REQUI_ENT
v

(_) AC BDS A IS BEQUI_D IFTHE RR IS REQUIRED.
GENERAL

ENVIRONMENTALCONTROL ELECTRICALPOHER
BENEMAL 49 OXYGENPURGESYSTEMAND PLSSCONSUMABLESWILLBE RESERVEDFOR POSSIBLECEVA

I. CABININTEGRITY--LMPRESSDREVESSELLEAt_J_GESUCHTHAT CABINPRESSURECAN SPECIFICRULES BUSES _ .*NGWILL NOT BE CONSIDEREDFORU4 GO/NU-GO'sOR REDLIHES.

BE MAINTAINEDGREATERTHANOR EQUALTO 4.6 PSIA WITHAN 02 FLOW MATEOF ,=', _ _ ELECTRICALP(}WERWILL NEVERBE INTENTIONALLYAPPLIEDTO A SHORTTO HELP
LESSTHAN 1.4 LBS/HR(ASSUMESTWO GOODASCENTTANKS). FOR DOCKEDACTIVITIES vA" LOSSOF EITHERDC BUS GORINGDESDENTENGINE8ONNGRESULTSIN THROTTLING BETERMIBEITS LOCATIONUNLESSTHE FEEDERFAULTLIGHTHAS FAILED. A GOOD 50 ANT REQUIREMENTFOR A NEXTBESTOPPORTUMITYLIFTOFFWILLBE CAUSEFOR
THE FLOW RATEWILL BE RELAXEDTO 6 LBS/HR; IF GO'GOAT UMDOCMINO DOCK ASAPFOR ALL NO-GOCONDITIONSEXCEPT: TO 100 PERCENT. IFON INV 2, LOSSOF THE IJ4PDUS CAUSESTHE ENGINETO BUS WILL NEVERBE CROSSTIEDINTOA SHORTOR POSSIBLESHORT. TERMINATIONOF EVA. ADDITIONALLY,A CREWMANWILL BE REQUIREDTO RETURN

_UT DOWNUNLESSENGSTARTPSI V_SBEEN FROMANEVATO CORRECTA FAILEDOPENDEMANDREGULATOR.

INTEGRITY--TOTALPBA/SUITLOOPDECAYLESS THANl.O PSI/WIN DO NOT UNDOCK PYRO PLEDGED. (_ THE BALLOAD CROSSTIES(30A) gILLBE OPEN FORMAIN PROPULSIONBURNS,
2. SUITLOOP

(I.OLBS/HR)DURINGSUITLOOP PRESSURECHECKAND NO VISIBLETEARSIN THE PGA. -- B. IF A DE BUS IS DETERMINEDTO'DECRITICAL(LOSSOF THE BUS RESGLTSIN A -- STAGING,AND WHENEVERAGS IS IN THE OPERATEMODEWITH BOTH "APA"CIRCUIT 51-60RESERVED
IF NO-GOUNOOCKED UNABLETO DEARMSYSTEM* CATASTROPHICSITUATIONDUE TO OTHER SYSTENSFAILURES),_ ASSENT BREAKERSCLOSED. BOTHBUS CROSSTIES (TO0A) WILLNOMINALLYNEVERBE CLOSED

BATTERIESWILLRE CONFIGUREDSPLIT 8USONBACKUPFEEDPATHS(NOI_,_AL EXCEPTDURINGDESCENTBATTERYLOWTAPTO HIGHTAPSWITCGOVER. MISCELLANEOUS
3. OPERATIONALCOOLANTLOOP NG-GO'FORCIRC STAGINGRELAYS(K2 TO K6) FAILEDCLOSE FEEDOFF)FORASCENTANDDESCE_ffIF TIRE PERMITS.

A. SUSTAINEDGLYCOLTEMPEBATURELESSTHANGO°F EXCEPTDURINGCOOLAMTLOOP 6] WHEREADVANTAGEOUS,THEDESCENTSTAGEWILL BERETAINEDALAP.
STARTUPAND DRYOBT IF NO-GOAT CIRC OR PRE-PDI ELECTRICAL FEEDERS

B. GLYCOLPU_4PAP GREATERTHAN6 PSID (CIRCULATION)AND HBO FEED GO-GOFOR PDI LOSS OF 1 ASCENTBATTERY(UNSTAGGO) OURENGPOWEREDDESCENTWHENTIME IS NOTAVAILABLETOTROUBLESHOOT,A SHORT
CAPABILITYTOTHESUBLIMATOR(S) V ONEITHERANASCENTORDESCENTFEEDERWILL BE CONSIDEREDLOSSOFA BUS

IF NO-GODURINGPOWEREDDESDEN'E LOSS OF AC POWER ADD THUS REQUIREAN ABORT.
4. GLYCOLCOOLANTLCAK--OBSERVGOFLUIDIN CABINCONFIRMEDBY TAS_

ORPRESENCEOFGLYCOLLOWINDICATIONANDBY STATICPRESSUREDROP AGORT/ANURTSTAGE ENVIRONMENTAL (_ A _NTED ASCENT"ONDESCENTDCFEEDERWILL ALWAYSBEREAGOWFUNABORTING
THELANDINGMISSION, ONEOPENDESCENTFEEDERWILLNOTHE REiN FOR

5. OFEBATIONALDESCENT0z TAPRS--APILITYTOTRANOFER02 FROMDESCENTTANKS IF NO-GOFORLUffi_RSTAY LOSSOF DEMANDREGULATORS ABORTINGTHELANDINGNTESION.

6. OPERATIONALASCENT0z TANKS L/'ONEXT BESTOPPORTUNITY LOSSOF PRIMARYCOOLANTLOOP**

A. ABILITYTO TRANSFER02 FROMAN ASCENTTANK IF GO-GOFOR U4ACTIVERENOZ LOSSOF HBO TANKS_

B. IF UNSTAGEDWITHMSFNCOVERAGEANDA DESCENT02 TANKGREATER CSMACTIVERENUZ
THAN35 PERCENT,CONFIRMATIONOF 02 AVAILABILITYBYBALANCING
ONETANKAGAINSTTHEOTHER

•ALTERNATEMISSIONWITHINSTAGEDRNUZCAPABILITYMAyBE PERFOMME9
C. AVAILABILITYOF DNBOARDOR MSFN READOUTSIF STAGEDOR IF **RETHRMTO VICINITYOF CSH

DESCENT02 LESSTHAN3E PERCENT .....

7. OPERATIONALH20 TANK (DESCENTOR ASCENT) NOTE: Tl NO STAyCONDITIONSNONE

A. REMAININGTANKFEEDINGAT NURMALRATEIF ONETANKMEASUREMENT TE NOSTAYCOGOITIOB
LOSTOR STATIC NONE

B. ABILITYTO SUPPLYHE0 TO W/B RESULTINGIN MAINTAININGGORMAL
GLYCOLAND SUITLOOPTEMPERATURES(CREWAND MSFN)AND NORMAL

-- HpO6p (MSFNONLY)
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DEFINITIONS • - GO/NO-GO CRITERIA MANAGEMENTRULES

GUIDANCEANDCONTROL POWEREDDESCENT I GUIDANCEANDCONTROL

" UNDOCK i LUNAR I LI'IGO/NO-DO TO PDI 6+I0 1 BI GATE STAY ACTIVE I. IMU

I. 3-AXISATTITUDECONTROL--THEABILITYTO CHANGETHE EXISTINGVEHICLE ITEM
ATTITUDEPLUSAND MINUSABOUTEACHAXIS. TO HAVE,THISCAPABILITY, PB[ TO TO TO W/EVA ANDZ
THE LM REQUIRESAN OPERATIONALMANUALOR AUTOMATICCONTROLSYSTEM. 6+10 HI GATE TD A. IRIGBIAS UPDATESWILLBEACCOMPLISHEDWHEN GYRODRIFTIS GREATERTHANTHE TWO SIGMADRIFTMEASUREMENIACCURACYAND UPONCONTROL/

2. REDUNDANT3-AXISATTITUDECONTRDL--TWOAUTONOMOUS3-AXISATTITUDE _IC GUIDANCECONCURRENCE.NO UPDATESWILLBE MADE FORGYRO DRIFTS

CONTROl,SYSTEMSINDEPENDENTOF SECONDARYCOILS,I.E.,NQ SINGLE OPERATIONALpGNS T LESSTHAN0.075UEG/IIR(5 HERU).
FAILUREWILL CAUSELOSS OF BOTHAUTONOMOUSSYSTEMS. I. GUIDANCE PGNSOR

STEERING B. THE PGNSWILL BE CONSIDEREDNO GO WITHA GYRO DRIFTGREATERTHAN
3. GUIDANCESTEERING--ABILITYTO CALCULATEAND STEERTHE LM ALONGTHE OPERATIONALADS OR EQUALTO -I.5DEG/HR(lO0MERU). THE MAXIMUMALLOWABLEVALUE

WITHINTHE LGC IS -+1.93DEG/HR(128MERU).
DESIREDTHRUST VECTORDURINGA POWEREDMANEUVER. THIS CAPABILITY PGNSRATECMD PGNS
REQUIRES.a.NOPERATIONALPGNSOR AGS INCLUDINGA 3-AXISATTITUDE 2. 3-AXIS OR PGNSAUTO C. PIPABIAS UPDATESWILLBE ACCOMPLISHEDAS FOLLOWS:
CONTROLSYSTEM. ATT CONT ADS

4. OPERATIONALPGNS--APGNSWITHOUTAN LGC,ISS,OSKYOR CES FAILURE(S) AGS RATE CMD I. NO BIAS UPDATESWILL BE ACCOMPLISHEDPRIORTO 30 HINUTESOF
PREVENTINGPGNS 3-AXISALTITUDECONTROL, 3. 3=AXZSTRANS IMU OPERATION.

5. OPERATIONALAGS--ANADS WITHOUTAN AEA, ASA,DEDA OR CES FAILURE(S) 4. FDAI-ATT/RATES/ERR CRZWOPTION 2. THE INITIALBIASUPDATEWILLNOT BE PERFORMEDIF THE ,_BIASIS LESSTHAN-+0.03CH/SEC/SEC.SUBSEUUENTUPDATESWILL ONLY

PREVENTINGAGS 3-AXISATTITUDECONTROL. 5. T/D 40 SEC OF 57 PERCENTGTC BE PERFORMEDIFTHE A BIAS ISGREATERTHAN+-O.lCM/SEC/SEC.
6. 3-AXISTRANSLATIONs-ONEI'TCAAND AN OPERATIONALPGNSOR MANUAL (ADS

MODE)TRANSLATIONCAPABILITY. ; 6.-_VHFRNG/'CSI40RTICS D. IF LOSSOF [MUCOOLINGOCCURS,TURN-ON/OPE_TIONTIMESWILL BE
7."RR DETERMINEDBY REAL-TIMEFLIGHTPLANNINGREQUIREMENTS.

DES PROPULSION _ " 8..AOT 2. RENDEZVOUSRADAR

I. OPERATIONALUPS 9. LR THE RRAIITENNAWILL BEPOSITIONEDAFTERLUNART/D TO PRECLUDE
REPOSITIONINODUE TO ANTENNAHEATINGON THE LUNARSURFACE.

IGNITION lO. DPS AUTO ON (5),PRIORTO PUI
"T_'_,--T_..'_"_"_., "7"_ 3. LARDINGRADAR

A. FUEL.aND/OROXIDENGINEINLETPRESSUREGREATERTHAN30 PSIA.
12. P&R GDA TRIM NO IMPINGLI4ENT A. THE LRSHOULDNOT NOPJ4ALLYBE OPERATEDAT AN ANTENNATEHPLESSTHAN+50° F; HOWEVER,THE LUNARLANDINGMISSIONWILL BE

B. THANFUEL90°ANDOXIDF.BULKTEMPERATURESGREATERTHAN 50° F AND LESS 13. FV}_NTHTL 0 (I TTCA) I OFf2 ATTEMPTED_I5° F (HARDWAREIFTHE ANTENNADAMAGE).TEMPIS ABOVETHE CRITICALLIMIIOF

C. ,_TEMP BETWEENFUEL AND OXIDLESS THAN I0° F. 14. AUTOTHTL I B. LR ACTIVATIONWILLBE DELAYEDSO THATTHE PREDICTEDLR TEMP

D. A PRESSURE(FUELHIGH)LESSTHAN 50 PSID. DPS WILLBE NO GREATERTHAN145° F AT HI-GATE.

E. PROPELLANTAND SUPERCRITIC/d.HELIUMADEQUATETO COMPLETEMISSION. I. OPERATIONALDPS 4." ADS

2. ADEQUATEPROP A. THE AGS IS DECLAREDNO GO DURINGA GYROAND ACCELEROMETER

AFTERPOI IGNITION 3. FTP BLOWNDOWNCAPABILITY CALIBRATIONIFTHE GYRODRIFTCHANGEIS GREATERTHAN2.00 DEG/HRAND IF THE ACCELEROMI-TERBIAS CHANGEIS GREATERTHAN0.039FT/SEC/SEC

A. FUEL_ID/OROXID'ENGINEII'ILETPRESSURESGREATERTHAN 150 PSIA I FROMTHE VALUEAT THE STARTOF THE CALIBRATION.

(ULLAGEPRESSURESGREATERTHAN 160 PSIA). APS B. IF LOSSOF ASA COOLINGOCCURS,TURN ON/OPE_TIOr_TIMESWILLBE

B, THROATAREA I_CREASELESSTHAN52 PERCENT. I. OPERATIONALAPS DETERMINEDBY REAL-TIMEFLIGHTPLANNINGREQUIREMENTS.

C. ADEQUATEPROPELLANTAND SUPERCRITICALHELIUMTO COMPLETEMISSION. 2. NO PROP LEAKS 5. CES

Z. DPS INSERTIONCAPaBILITY--THEABILITYTO OBTAINA SAFE INSERTIONUSING 3. NO HE LEAKS/REDUND_|TPRESSPATH LOSSOF ItlVERTERONE/ACBUS A REQUIRESA Ftt_NUALENGINEON SIGNALTOMAINTAINDPS ENGINEELECTRICAL"ON"REDUNDANCY.
ONLYTHE DES. RCS

APS PROPULSION l. OPERATIONALRCS _,AND A & UPS P,ROPULSION
I, FROMA SAFETYSTANDPOINI,SUPERCRITICALHELIUMBURSTDISCRUPTURE2. RCS LEAKS DURINGMANNEDOPERATIONIS A_ALLOWABLEEVENT.OPERATIONALAPS

3. NO IMPINGEMENTLIMITS_ - - 2. IF POWEREDDESCENTISABORTEDDURINGDPS INSERTIONCAPABILITYOR

I. PREPPJ_SSURIZ.ATION GENERALNOTES LEGEND _ NO REQUIREHENT IF A DOCKEDDPS CONTINGENCYIS REQUIREDAND PQGS LESSTHAN 86 PER-
A. A PRESSUREBEII_EENAPS FUELAND OXIDENGINEINLETPRESSURES _ CENT,THE DES HELIUMREG l AND REG 2 VALVESSHOULDBE CLOSED10 SECONDSPRIORTOENGINECUTOFFTO PREVENTPOSSIBLEFUEL!HELIUM

LESS THAN 90 PSID. _ LOSSOF AGS GUIDANCESTEERINGIS ACCEPTABLEPROVIDED {12) ABORT,THEMABORTSTAGEAT DPS DEPLETIONIF: B_T EXCHANGERFREEZING.
RDNT3-AXISAll"CONTEXISTS v

B. ,',TEMPBE'n_EENAPS FUELAND OXID LESSTHAN lO° F. A. LONLEVELCONFIRMSINSUFFICIENTPROPELLANTTO LAND 3. THE UPS PRESSURIZATIONSYSTEMF'iAYBE OPENEDTO A STARTTANK _EAK.

Q LOSSOF IF DONE,THE PRII'.IARYHELIUMREGSOV SHOULDBE CLOSEDAFTEREACH
PGNSOR ADS GUIDANCESTEERINGIS ACCEPTABLE

C. APS FUELA/|D/OROXIDTEMP GREATERTHAN50° F AND LESS PROVIDEDRDNT 3-AXISCONT EXISTS B. ,',BE'IWEENFUEL ANDOXIDIZERQUANTITYIS GREATERTHAN I0 PER- BURNAND REOPENEDPRIORTOANY SUBSEQUENTBURN.
THAN90° F. _ CEUT

O. APS FUELOR OXID INLETPRESSUREGREJ_TERTHAI{62 PSIAAND _ FOR SINGLECONTROLMODE,LANDINGIS CREWOPTION 4. THE STARTTANK SQUIBSWILL NOTBE BLOWNIF A LEAKEXISTSIN THEC. PQGSREADINGZ PERCENTAND NO VALIDTIMEESTIMATEFROM LOW TANK PRIORTO PRESSURIZATIONUNLESSTHE FUELOR OXIDIZEREHGINE

LESSTHAN 220 PSIA. _ AGS RATECMD MAY CONSISTOF 2 AXIS RATECMD AND ONE LEVEL INLETPRESSURESARELESSTHA_ 30 PSIA.DIRECT,I.E.ONE RATE GYROFAILED
E. REDUNDANTPRESSURIZATIONPATHSAND NO HELIUMTANK/LINE D. DPS PROPELL_ITMARGINPI_I{I}ICTEDLESSTHANMINUS0.2 PERCENT

LEAKS. Q NO AUTO ULLAGEPLUSNO AUTO START--PDINO GO AFTERENTRYINTOP64 (CONFIRMEDBY OTHERCUES) 5. 0R91ABORT.SECAFTER(BINGoLOWLEVELcALLWHENTHECREW5SEcWILLATFTpEVALUATEoR20WHETHERsEcAT 27.5%T0LAND

2. POST-PRESSURIZATION 0 MANUALIS MANDATORYPLUSEITHERPGNSAUTO OR AGS AUTO (_ APS HELIUMSOURCELEAKAFTERPRESSURIZATIONREQUIRESIMMEDIATE REMAINING)LIFTOFF APS PROPULSION

A. A PRESSUREBETWEENFUELAND OXID INLETPRESSURESLESS (_ GDA WILL BE COMMANDEDOFF--ABORTSTAGEIF IMPINGEMENT _ IFMANIFOLDPRESSURELESS THANI00 PSIA,AND L_K UPSTREAMOF MAIN I. ASCENTFEEDWILL NOTBE UTILIZEDIF A_APS _ELIUM/PROPELLANTTMAN OR EQUALTO 15 PSID. LIMITSVIOLATED __ SOV,CROSSFEEDFROMGOOD SYSTB4 LEAKOR VALIDAPS LO-LEVELEXISTSDURINGANY PHASEOFTHE

B. FUELAND/OROXIO INLETPRESSURESGREATERTHAN 105 PSIA. Q WORK-AROUNDPROCEDUREEXISTSFOR MAXIMDMTHRUST Q CONTINUEHISSIONONLYIF RCSBLOWDOWNCAPABILITYEXISTSTO MEET MISSION.
(ULLAGEPRESSUREGREATERTHA;I110 PSIA). CONSUMABLEREDLINES 2. OPTIMIZATIONOFAPS HELIUM(ISO_TIONOF LEAKINGSOURCE,BLOW

C. ADEQUATEPROPELLANTAND SOURCEPRESSURETO COMPLETEMISSION. INHIBITDPS BURNS ABORTSTAGEAS SOON ASPOSSIBLE _NN, ETC.) SHOULDBE ACCOMPLISHEDIFPOSSIBLEFORHELIUMLEAKS,

ASCENDNEXT BESTOPPORTUNITY . 3. ONE HELIUMBOTTLEISCONSIDEREDSUFFICIENTTO SUPPLYAPS _V FOR
CONTINUEMISSIONAFTERCIRC NON-LANDINGALTERNATEMISSIONS.

REACTIONCONTROL ABORTSTAGEPRIORTO INLETPRESSURESREACHING150 PSIA

(_ LOSSOF SOMETRANSLATIONALCAPABILITYREQUIRESHYBRIDLM/CSM 4. WITHAN APS PROPELLANTVALVEMISMATCHINDICATIONDURINGA BURN,OPERATIONALRCS MANEUVERSDURINGDOCKINGPRASE FUTUREAPS BURNSAREPOSSIBLEONLYIF THE MISMATCHISNOT PRESENT

A. AN RCS CONTAINING8 OPERATIONALTHRUSTERSSUPPLIEDBY ITs FOLLOWINGTHE BURN.

OWN PRESSURIZATIONAND PROPELLANTFEEDSYSTEMINDEPENDENTOF REACTIONCONTROL
/&SCENTFEEDAND CROSSFEED.

NOTE SPECIFIC RULES I. ASCENTFEEDWILLNOT BE UTILIZEDIF AN RCS PROPELLANT_EAK
B. FUELAND/OROXIDMANIFOLDPRESSURESGREATERTHAN OR EQUALTO

lOB PSIA. l Tl NO STAY CONDITIONS: IF RO-GOAT UNBOCKING IF NO-GOAT CIRC OR PRE-PDI IF NO-GOLUNARSTAY EXISTSDOWNSTREAMOF THE MAINSOV'S.

C. FUELTEMP GREATERTHAN OR EQUALTO 40° F AND LESSTHAN APS PROPLEAK DONOT UNDOCK NO GO FOR PDI/DOCK L/O NEXTBEST OPPORTUNITY
• OREQUALTO lO0° F.

RCS PROP LEAK(BflTHSYS)
O. QUADTEMPSGREATERTHAN 119° F. IF NO-BOUNDOCKED IFNO-BODURINGPOWEREDDESCENT IF NO-GORENDEZVOUS

_ 2 T2 NO STAYCONDITIONS: --NO GO FOR CIRCiD')CK ABORT CSM ACTIVERENDEZVOUS

APS PROPLEAK ABORTSTAGEAT LOSSOF

RCS LEAK (BOTHSYS) UPS£APABILITY 3-28



EVAMISSIONRULES
9/!!72 GO/NO-GO CRITERIA/SPECIFIC RULES

RE'--V" RE-"V RE
LUNARSURFACEEVA -- LUNARSURFACEEVA (CONTINUED) LUNARSURFACE"EVA LUNARSURFACEEVA

I l THE BSLSSWILL BE CARRIEDON ALL TWO-MANEVA TRAVERSES.I. EMU PRESSUREINTEGRITY 9. OPERATIONALPGA :

IA. ABLE TO PASS EIiUPRESSUREINTEGRITYCHECK (HIGH 02 FLOW MUST PASS EMU INTEGRITYCHECKAND HAVE ALL CONNECTORSLOCKEDAND ALL IF ITS USE IS REQUIRED,THE TETHERWILL BE ATTACHEDFOR ALL OPERATIONS
FLAG CLEARSAFTER INITIALPRESSURIZATION). RESTRAINTSCABLESEXCEPTGLOVEOR NECK CABLES INTACT. NOTE ONLY A GQ/NO-GOITEM IF NO-GO EXCEPTGETTINGON AND OFF THE LRV AND INGRESSINGLM. FOR THESE

SINGLELOCKINGMECHANISMIS REQUIREDFOR EACH CONNECTOR. ACTIONS,THE BSLSSWILL BE DISCONNECTEDFROM THE CREWMANWITH THE
B. PROPER PRESSUREREGULATION[LOSTIF REGULATEDPRESSURELESS TERMINATEEVA FAILEDPLSS.

THAN 3.75 PSID (TM)AND DECREASINGON LUNARSURFACE]. lO. TERMINATEEVA--THECREW WILL BE ALLOWEDSUFFICIENTTIME TO CLOSEOUT IMMEDIATELY i TE_]INATEEVA NOTES
THE ACTIVITYIN WHICHTHEY ARE ENGAGED(5 TO lO MINUTES)AND WILL : 2. INTERMITTENTOPS PURGINGFOR DECONTAMINATIONOR ADDITIONALCOOLING

2. OPERATIONALPRIMARYOXYGENSUBSYSTEM(POS) THEN RETURNTO THE LM AND EXPEDITIOUSLYCOMPLETECLOSEOUTACTIVITIES PROPERVENTILATION X C) REQUIRESTHE PRIMARY02 SHUTOFFVALVEBE TURNEDOFF FOLLOWINGOPS
AS REQUIRED. ACTIVATION,BUT PRIORTO PURGING.THE PURGEVALVESHOULDBE CLOSED

A. SOURCE PRESSUREGREATERTHAN 220 PSIA OR 5 PERCENT PLSS POWER X (_) PRIORTO REOPENINGTHE PRIMARY02 SHUTOFFVALVEAND DEACTIVATION
(INDICATOR). II. TERMINATEEVA IMMEDIATELY--THECREW WILL CEASETHEIR SURFACEACTIVITIES OF THE OPS.

AND IMMEDIATELYRETURNTO THE LM, INGRESS,AND REPRESSURIZE. CONTAMINATIONCONTROL X (_) 3. CREWMANMAY ATTEMPTA WET SUBLIMATORRESTARTIF BREAKTHROUGHOCCURS.B. ABLE TO SUPPLYOXYGENTO OXYGENVENTILATIONLOOP.
12. CRITICALINSTRUMENTATION

C. PROPERPLSS PRESSUREREGULATION[NOT LESS THAN 3.75 PSID (TM)AND EMU PRESS INTEGRITY (_) 4. VACUUMTRANSFERSWILL BE USED ONLY INSUPPORTOF:
DECREASINGOR GREATERTHAN 4.05 PSID (TM) AND INCREASING]. MEASDESCRIPTION PAM FM/FM ONBOARD

A. PRESS <3.4 PSID X A. CONTINGENCYINTRAVEHICULARTRANSFERSOR CONTINGENCY
3. OPERATIONALPLSS POWER SUPPLY PGA PRESSGAGE CUFF GAGE_ EXTRAVEHICULARACTIVITIES

PGA PRESS GT8168P/GT8268P j l OF 3A. PLSS BATTERYVOLTAGEGREATERTHAN OR EQUAL TO 16.0 VDC AND STABLE LOW PGA PRESSTONE TONE M ! B. 3.4 <PRESS<3.5 PSID X B. A LM CABIN REPRESSFAILURE

} i THERMALCONTROL

B. PLSS BATTERYCURRENTDRAINGREATERTHAN 2.0 AMPS LOW VENT FLOW TONE TONE l OF 2 i X (_) 5. AN EMU/LMECS HYBRID LiFE SUPPORTAND CO,_ CONFIGURATIONIS
PLSS BAT CURRENT GT8140C/GT8240C M ACCEPTABLEIF WITHINSYSTEMSCAPABILITIESAND IF REQUIREDTO

4. PLSS & BSLSS THERMALCONTROLCAPABILITY i"PRIMARY02 SUPPLY I X (_)(_) PRECLUDETIMELINEIMPACT.

LIQUIDCOOLEDGARMENT/LIQUIDTRANSPORTLOOP CIRCULATION. I_ 6. BOTH PLSS'SAND OPS'S WILL BE RETAINEDUNTILTWO LIFESUPPORT
CMP EVA ICRITICAL INSTRUMENTATION X UNITS (2 OPS, 2 PLSS,OR l PLSS + l OPS)HAVE BEEN VERIFIEDTO

5. PLSSTHERMAL CONTROLCAPABILITY I HAVE SUFFICIENTCONSUMABLESTO SUPPORTCONTINGENCYEXTRAVEHICULAR

A. LCG H20 INLETTEMPERATUREAND SUBLIMATOR02 OUTLETTEMPERATURE I. CMP EMU PRESSUREINTEGRITY --IOPERATIONAL

OPS X ACTIVITIES.

LESSTHAN50° F ANDLCGH20 _T GREATERTHAN 5° F WITHDIVERTER A. ABLETO MEETMAX0.8 PSID/MIN DECAYCRITERIADURINGEMUPRESSURE _I0 : 7. THELMWILL NOTBE PRESSURIZEDWITHA CREWMANONTHELUNARSURFACE.VALVEIN MAXPOSITION INTEGRITYCHECK. PERATIONALPGA X
" I 8. FORTHE 2 MANEVA, THECDRWILL ALWAYSEGRESSFIRST ANDINGRESS

Bo FEEDWATERRESERVOIRINTEGRITYANDTHEABILITY TOSUPPLYH20 TO B. CMPEMUREGULATEDPRESSURENOTLESSTHAN3.70 PSID (CREWMAN)AND NOTES: LASTUNLESSTHECDRHAS INITIATED ANOPSPURGE. THIS WILL ENSURE
SUBLIMATOR. DECREASINGORGREATERTHAN4.0 PSID (CREWMAN)ANDINCREASING I THATTHECDRIS IN THELEFT PILOT POSITIONSHOULDASCENTBE

DURINGCMP EVA. I (_) ACTIVATEOPS: OPEN PGA PURGE VLV -- LOW FLOW. REQUIREDWITHOUTAN OPPORTUNITYTO DOFFTHE EMU'S.

6. VENTILATIONCAPABILITY--OPERATIONALFAN (BAT CURRENTGREATERTHAN (_) ACTIVATEBSLSSAND/OROPS PURGEAS REQUIRED.
2.0 AMPS) 2. ADEQUATE02 FLOW FROM SCU

ACTIVATEOPS

7. CONTAMINATIONCONT.ROLCAPABILITY CMP EMU 02 FLOW INTOSUIT'GREATERTHAN 6"0 LBS/HR(60 TO 65 PSI ]I I

UMBILICALPRESS) Q IF EMU REG PRESSGREATERTHAN 4.05 PSID, CLOSEPOS SHUTOFFVLV
A. VENTILATIONCAPABILITY AFTERACTUATINGOPS.

• 3. TERMINATECMP EVA--THECREWMANWILL CEASE PLANNEDEVA ACTIVITIES, , , "

B. PLSS C02 PARTIALPRESSURELESS THAN 15.0 MM OF HG TRANSFERTO THE CM, INGRESSAND REPRESSURIZE. i
C. INSUFFICIENTCONTAMINATION(LIOHAND BY-PRODUCTS)IN THE 4. CRITICALINSTRUMENTATION

VENTILATIONLOOPTO RESULTIN CREWMANDISCOMFORT CMPEVA i
PGAPRESSGAGE CUFFGAGE } 1 OF 2 !

8. OPERATIONALOXYGENPURGESYSTEM(OPS) LOWPRESSWARNINGSWITCH ONBOARD(CMPONLY) _ M I
I GO/NO-GOITEM i IF NO-GO

A. 15 MINUTESHI PURGE CAPABILITYAT THE END OF A PLANNEDEVA. LOW FLOWWARNINGSWITCH ONBOARD(CMP ONLY) I 1 OF 2 i
CM PRESSGAGE ONBOARD } M TERMINATE[EVA

OPS RESIDUALSARE: ACTIVATE_)PS TERMINATEEVA
AS REQUIRED

I. GREATERTHAN 240 PSIA AT HIGH PURGE
2. GREATERTHAN 90 PSIA AT LOW PURGE EMU PRESSUREINTEGRITY X
3. GREATERTHAN lO0 PSIA AT MAKEUP

B. OPS 02 REGULATEDPRESSUREGREATERTHAN 3.4 AND LESS THAN 4.0 PSID ADEQUATE02 FLOW (.FROMSCU) X iOROPS02 REGULATEDPRESSUREDOESNOTGOFROM4.0 TO 5.0 PSID IN i
LESSTHAN1 SEC. THEOPSWILL BE CONSIDEREDUNACCEPTABLEFOR
MAKEUPMODEOPERATIONSIF THEOPS02 REGULATEDPRESSUREEXCEEDS CRITICAL INSTRUMENTATION X
4.0 PSID.

C. PURGE VALVE (REDUNDANTLOCKINGPIN NOT REQUIRED) _ 3-29



FCD 5-69.25.5B CQMMUNICATIONS/II;STRUMENTATION GO CRITERIA
-- 911172

EARTHORBI T TLC LUNAR ORBIT POWEREDDESCENT LUNARSTAY
GO/NO_;O

ITEM RENDEZVOUS
LM ACTIVE

[_UEB2-WAY VOICE COMM
. VH_"EOMM LMACSM

• VHF COMM LM (LCRU)/£VA

VHF COMMEVA/EVA

CRITICAL INSTRUMENTATION
LM TELEMETRY

:'CSM TELEMETRY

[CSM SCE

(_) VHF IS ACCEPTABLE LEGEND: / NO REQUIREMENT
_) RESERVED

(_) LM RELAY TO CSM IS ACCEPTABLE

(_ ABQUATE DATA TO MAKE FINAL GO/NO-GO
TO CONTINUE POWEREDDESCENT (TM ORONBOARDDISPLAY)

(_ GEMAND LM COMMIS REQUIREDFOR DO1

(_ IF LM PROBLEM IS DEFINED, CONTINUE EVA
PREP ANDACTWATE LCRU AEAP

(_ CSM AND LM CRITICAL INST REQUIREDFOR COl

(_) VOICE UPLINK TO EITHERCREWMAN, VOICE COWNLINK
PROM ONE CREWMANOR TV

(_ VOICE CONFIRMATIONOF C[RC MNVR
-- IS MANDATORYFORDOl 2





OSO MISS ON RULES -SPECTROMETERS
911172

SPECIFICMISSIONRULES GENERAL

REV REV REV REV

FAR ULTRAVIOLETSPECTROMETER FAR UV SPECTROMETERMANAGEMENT

CONDITION/MALFUNCTION I TLC I. PRIORTO SIM DOOR JETTISONTHE SIM EXPERIMENTSAND SCIENTIFIC I. UNTILTHE COMPLETIONOF TWO DAYS IN CIRCULARORBIT,THE EXPERINENTDATASYSTEM(SDS)WILL BE POWEREDAS REQUIREDTO SUPPORTTHE COVERWILLBE CLOSEDFORDUMPSAND PURGES. DUMPSAND PURGESWILL

<TBD ° F I APPLY POWER TO SPECTROMETER NOTES FOLLOWINGFUNCTIONS: NOT BE SCHEDULEDWITHIN15 MINUTESOF THE STARTOFA DATATAKE.

1. SIM TEMP

SLI2X")( _ >TBD ° F GO TO COLD SOAK ATTITUDE A. THERMALMONITORINGAND THERMALMANAGEMENTOF THE SIM BAY. 2. THE EXPE.RIMENTCOVERWILLBE CLOSEDFOR THE ACTIVATIONOF RCS" JETSA2, A4, B1 AND B4 OR WHENEVERTHE SUN ENTERSTHE SPECTROMETER

2. SPECTROMETER TEMPS <- }5 ° F LEAVE SPECTROMETER POWERED B. PERIODICADVANCEMENTOF THE PANORAMICAND MAPPINGCAMERA FOV.FILM.

SLIlOIT OR SLllO2T >180" F POWER DOWN SPECTROMETER (2) _ THISRULEONLY APPLIESTO PRE SIM DOORJETTISONPHASE 2. RESCHEDULINGOF EXPERIMENTOPERATIONIF REQUIREDDUE TO EXCESSIVE INFAREDSCANNINGRADIOMETER

UVS TURN OFF TR ENHANCE OPERATING ENVIRONMENT _ CONSUMABLESUSAGE(RCS,PWR, ETC.)OR ANOMALOUSEXPERIMENT3. CORONA INTHE SPEC_..:OMETER THE SPECTROMETERWILL BE POWEREDDOWNIF THE TEMPSGET ABOVE OPERATIOr_WILLBEACCOMPLISHEDWITHINTHE GUIDELINESOF THE I. THE EXPERIMENTCOVERWILLREMAINCLOSEDFOR TBD MINUTESFOLLOWING
125° F AND VALIDDATA IS NOT BEINGCOLLECTED.

4. SUN APPROACHING FIELD-OF-VIEW CLOSE SPECTROMETER COVER _ EXPERIMENTPRIORITIES. A DUMPOR PURGE.

CLOSED OPERATE TO OBTAIN ENGINEERING DATA _ THE RADIOMETERWILL BE POWEREDDOWN IF THE TEMPSGET ABOVE 3. LUNARORBITSIM 3AYEXPERIMENTSARE LISTEDBELOWINTHEIRORDER 2. THE ISRSCAN DRIVEMOTORWILLBE POWEREDFOR SIM DOORJETT.100° F AND VALIDDATA IS NOT BEINGCOLLECTED. OF PRIORITY.
S. COVER FALLS MINIMIZE DUMPS, PURGES,OPEN

AND JET FIRINGS _ IF TEMPCONTINUESTO INCREASE,COLD SOAKWILL BE REQUIRED. A. LUNARSOUNDER LUNARSOUNDER

Q B. SM ORBITALPHOTOGRAPHICTASKS I. A MINIMUMOF 2 MINUTESOF HBR/HFMODE DATAWILL BE COLLECTED
OPERATINGRODEWILL BE LIMITEDTO RECEIVE-ONLYMODE.

BEFOREAND AFTERTHE 2 REV HF ACTIVEMODE.
INFRARED SCANNING RADIOMETER c. IR SCANNINGRADIOMETER(ISR)

2. SIM BAY JET CONFIGURATIONWILLBE IRITIATEDA MINTHUMOF

CONDITION/MALFUNCTION I TLC LUNAR ORBIT/TEC D. FAR UV SPECTRI.METER(UVS) 30 MINUTESPRIORTO OPTICALRECORDEROPERATION.

1. SIM TEMP _ <TBD: F _ APPLYPOWER TO RADIOMETER 4. IFCORONA ISDETECTEDIN AN EXPERIMENTAND ISDEGRADINGONLY 3. THE SOUNDERRDR AND OPTICALRCDRWILLBE THERMALLYPRECONDITIONED

THAT EXPERIMENT,THATEXPERIMENT'SOPERATIONWILL NOT BE PRIORTO DATACOLLECTION.
SLXXXXT _ >TBD: F GO TO COLD SOAK ATTITUDE TERMINATEDFORTHE MISSIONBUT MAY BE RESCHEDULEDTO MAXIMIZE

THE SCIENTIFICRETURN. 4. ALL OTHERSIM BAY EXPERIMENTSAND THE SDS WILLBE POWEREDDOWN

2. PRIMARY MIRROR TEMP <15" F LEAVE RADIOMETER POWERED DURINGSOUNDEROPERATIONS.

SLl129T >122 ° F POWERDOWN RADIOMETER (3) 5. ALL EXPERIMENTCOVERSWILL NORMALLYBE CLOSEDFORTHE FOLLOWING- _ CONDITIONSAFTERSIM DOORJETTISON: 5. THE HGA WILLBE POWEREDDOWNDURINGTHE HFAND RECEIVEONLYMOUES.

3. SUN APPROACHING FIELD-OF-VIEW CLOSE RADIOMETER COVER A. ACTIVATIONOFSM RCS JETSA2, A4, BI, OR B4 6. THE LSTRANSMITTERSWILLNOT BE OPERATEDWITHINI00 FEETOFAN
UNSTAGEDL/M.

CLOSED OPERATE TO OBTAIN ENGINEERING DATA B. SPS BURNS
4. COVER FALLS OPEN DUMPS, PURGES, AND JET FIRING": 7. FAILUREOF THE HF ANTENNASTO FULLYEXTENDWILLNOT PRECLUDE

C. WATERAND URINEDUMPS* SOUNDEROPERATIONIN THE HF AND LISTENMODES.

D. FUELCELL PURGES* 8. THE OPTICALRECORDERFILMWILLNOT BETRANSPORTEDWITH LESSTHAN

NI"I I0 FEETOF FILM REMAINING.LUNARSOU,._ER E.VIOLATIONOFTHESUN-AVOIDANCECONSTRAINTS --

CONDITI(_NiMAt[FuNcTION - "' TLC I LUNARORBIT/TEC F. CSM EVAPORATOROR LM SUBLIMATOROPERATION* 9. A CSM CONFIGURATIONWILLBE ESTABLISHEDFOR THE EMI TESTAND LS OPERATION.NO CONFIGURATIONCHANGESWILLBE MADE
TO RESOLVEEMI EXCEPTFORPOSSIBLEDOWNGRADINGOF THE

APPLY STBY PWR TO CSAR AND *N/ATO UVS COVERAFTER2 DAYS IN CIRCULARLUNARORBIT. TELECOMMUNICATIONSSYSTEMS.
i. SIM TEMP _ <TBD" F OPTICAL RECORDER

SL1206 _ 6. SM RCS THRUSTERSA2, A4, Bl, AND B4 WILLBE DISABLEDDURING
>TBD ° F GO TO COLD SOAK ATTITUDE ALL EXPERIMENTOPERATIONS.
<TBD ° F ENABLE OPTICAL RECORDERHTRS

2. FILM CASSETTE REMOVE PWR FROM OPTICAL _ 7. WATERAND URINEDUMPSWILLBE INHIBITEDFROtl3 HOURSBEFORE
TEMP SLI275T >TBD ° F GO TO COLD SOAK ATTITUDE RECORDER HTRS v UNTILIMMEDIATELYAFTERPCAND MC OPERATIONS.

3. CSAR INTERNAL .<TBD° F APPLY STBY PWR TO CSAR \ 8. AWILLFAILURENoTPRECLUDEIOFANY iXPERIMENTANEVA FoRCOVERFILMRETRIEVAL.OREXTENSIONMECHANISM

TEMP SL1256T >'TBD° F GO TO COLD SOAK ATTITUDE REMOVE PWR FROM CSAR 9. THEREARE THREEACCEPTABLECUESON ANTENNAPOSITION.THESE

FAILURE TERMINATE ACTIVE SOUNDER OPERATIONS ARE THE APPROPRIATETALKBACKINDICATOR,VISUALVERIFICATION
Q FROMAN UNDOCKEDLM, AND THE ANTENNASAFE SIGNALON TELEMETRY.

4. FILM MOTION ANY ANTENNATHAT CANNOTBEVERIFIEDAS RETRACTEDBY ONE OFTHESE
MEANSWILl.BE ASSUMEDTO BE EXTENDEDBEYONDTHE SPS BURN LIMIT.

TERMINATE SOUNDEROPERATION
5. LOSS OF PRF-I AND PRF-2 INTHE HF MODE lO. SIFIBAY HARDWAREREDLINESWILL NOT BE VIOLATEDIt.lTHE PURSUITOF

SCIENCEDATA UNLESSTHE DATA BEINGCOLLECTEDIS JUDGEDTO BE

TERMINATE SOUNDER OPERATION MORE IMPORTANTTHANALL SUBSEQUENTDATA.

6. LOSS OF PRF-.3 INTHE VHF MODE II. A "NO-GO"FOR LOT WILLNOT PRECLUDESIM BAY DOORJETTISON.

TERMINATE ACTIVE_UNDER OPERATION
7. CLOCK FAILURE 12. ANATTITUDEDEADBANDOF0.5 ° WILLBE USEDDURINGTHE FOLLOWING

OPERATIONS:

TERMINATE ACTIVE SOUNDEROPERATION

8. LOSS OF OSC FREQ LOCK _ A. ALL CAMERAOPERATIONS
B. MANDATORYLASERALTIMETEROPERATION

TERMINATE ACTIVE SOUNDEROPERATION

9. LOSS OF VIDEO _ C. HF AND VHF ACTIVESOUNDINGMODES
Y

TERMINATE SOUNDER OPERATION D. UVS INERTIALATTITUDEHOLD TARGETS

10. HF RF PWR OUTPUT <TBD INHF MODE A DEADBANDOF 3.01DEGREESMAXIMUMWILL BE USEDFOR ALL OTHER
EXPERIMENTOPERAT_ION.

11. VHF RF PWR OUTPUT <TBD TERMINATE SOUNDER OPERATIONIN VHF MODE

HGA " RESCHEDULE VHF OPERATIONS
12. EMI INTO LS ISOLATED TO

HBR TM PERFORM FLIGHT PLAN ON LBR

HFANTENNAS

CONDITION/MALFUNCTION TLC I LUNAR ORBIT/TECq

1. FAILURE TO FULLY EXTEND OPERATEIN DEGRADED MODE

2. FAILURE TO RETRACT SAFE DISTANCE JETTISON PRIOR TO NEXT SPS BURN 3-32



NASA Manned Spacecraft Center

MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R !ITEM

CONSUMABLES

3-90 SPS (APOLLO16 DATA)

A. THE SPS REDLINEWILLGUARANTEESUFFICIENTPROPELLANTTO ACHIEVEA NOMINALLUNARORBIT,LANDING,LM RESCUEAND A

SAFERETURNTO EARTH. VIOLATIONOF THE SPS REDLINEWILLREQUIREMNVRTRADE-OFFSAS SHOWNIN FMR 5-34. THE SPS

REDLINEINCLUDES:

LOI 24184 LBS 2807 FPS

DOI 1522 LBS 206 FPS

CIRC 370 LBS lO0 FPS

LOPCI 576 LBS 159 FPS

RESCUE 1108 LBS 300 FPS

TEl 9542 LBS 3212 FPS (NOMINALRETURN,67 NRS)

TEC MCC 415 LBS 160 FPS (3 SIGMASCS C/O ON TEl)
UNUSABLE 400 LBS 0 FPS

B. THE MINIMUMSPS REQUIREMENTSFOR A LUNARORBITMISSIONARE BASEDON A MINIMUMSOLOMISSION. THE SEQUENCEOF

MANEUVERSWOULDBE LOI l (60X 170),LOI2 (60 X 60),TEI AND TEMC'S. THE FOLLOWINGNUMBERSREPRESENTMINIMUMS

WITHOUTRESPECTTO TRAJECTORIESOR OTHERVARIABLESAND SHOULDBE USEDAS BASELINEDATAONLY.

LOI I I1267 LBS 2775 FPS

LOI 2 539 LBS 150 FPS

TEl 8108 LBS 2650 FPS

TEMC'S 1318 LBS 500 FPS

UNUSABLE 400 LBS 0 FPS

3-91 SM RCS (APOLLO16 DATA)

A. THE SM RCSREDLINEINCLUDES:

I. NOMINALUSAGEFROMLAUNCHTHRUTD&E(75 LBS)

2. POSTTD&ETO MCC-2. INCLUDESALLOWANCEFORONE PTC,MANEUVER,TRIM& DAMPINGFOR MCC-2.(26LBS)

3. MCC-2TO MCC-4. INCLUDESALLOWANCEFOR TWO PTC'S,MANEUVER,TRIMAND DAMPINGFOR MCC-4.(25LBS)

4. MCC-4THRULM UNDOCKINGNOMINALUSAGE (174LBS)

5. CSM SOLOATTITUDEHOLDFROMPOSTUNDOCKINGTHRULM LIFT-OFF.INCLUDESULLAGESANDTRIMS FORCIRCAND PC-I.

NO ALLOWANCEFORSOLOEXPERIMENTSOR PHOTOGRAPHYTHATREQUIRESADDITIONALPROPELLANT(If7LBS)

6. NOMINALBUDGETEDUSAGEFROMLM LIFT-OFFTO DOCKING. ALSO INCLUDEDARE FOURI0 SECOND4 JET ULLAGES,l FPS

TRIMSAND CSMACTIVEBRAKING,LM JETTISIONAND SEPARATION(349LBS)

7. TWO REVSATTITUDEHOLDPLUSTEl. INCLUDESALLOWANCEFOR ONE P52,ULLAGEAND DAMPING(30 LBS)

8. SEVENFPSMCC (I SIGI_AG&N TEl CUTOFF)(22LBS)

9. PTC ALLOWANCE(20 LBS)

lO. NOMINALUSAGEFROMMCC 7 TO CM/SMSEP (39 LBS)

B. THE LUNARORBITREDLINEREPRESENTSTHE MINIMUMSMRCSPROPELLANTREQUIREDTO LEAVELUNARORBITAND PROVIDEA

NOMINALTRANSEARTHRETURN. VIOLATIONOF THE LUNARORBITREDLINEWILLRESULTIN TERMINATIONOF LUNARORBIT

ACTIVITIES.THE LO REDLINEINCLUDES:

llOLBS 2 REVSLO, TEl ULLAGEAND DAMPING,NOMINALTEC BUDGET.

64 LBS 20 FPS MCC (3 SIGMAG&N TEl CUTOFF)

174 LBS TOTAL

RULENUMBERS3-92THROUGH3-I00ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 MISSIONRULE CONSUMABLES 3-33
SUMMARY Tape51.4

TSG 291A NASA--MSC



NASA Manned Spacecraft Center

MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

Apollo16 SPS propellantbudget

Nominalusage
LOI

40k ! Redline
!
l
i

LOI iI
"G 2807 fps

35k DOI

_ CIRC
15k I LOPC1

I- ..... -t. ...... LOPC2 SHAPE
L ....... TEl

o_ DOI "1...... "1
u_ 206 fps I

CIRC IlOk I
,_ I 100 fps LOPC I

_- 159 fps RESC II
300 fps I

TEl l
5k i .3212 fps II

' !
I MCC's

160 fps l

MCC's I

Phase

Apollo 16 SM RCS propellantbudget

=.N_

,,,
1400 _'_ o, _ l_ _ _ _ _ _ 0

Nominalbudget
1200

1000 --

;. 800  ed.no
600- "L

400 -

200 -

0. I I I I I I I I I I I I I I •
O. 20. 40. 60. 80. I00. 120. 140. 160. 180. 200. 220. 240. 260. 280. 300.

Groundelapsedtime(hrs)

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-101 CSM BATTERYENERGYAND CRYOGENIC02 AND H2 (APOLLO16 DATA)

THE FOLLOWINGMINIMUMUSABLEENERGY/QUANTITIESMUSTBE AVAILABLETO INITIATETHE SPECIFICPHASES.

LAUNCH LOI UNDOCK LOPC SHAPEMNVR

l 2

3 BAT 90.80 80.8 72.7 68.4 64.6 58.2
BAT AMP-HOURS
REMAINING

2 BAT 56.1 47.1 43.4 42.2 41.0 38.1

02 TOTALLBS 3 TANKS 782 631 584 477 398 352

H2 TOTALLBS 3 TANKS 64.9 50.3 45.7 33.4 24.5 18.9

C) ENERGYREQUIREMENTTO PERFORMNOMINALMISSIONWITHOUTCHARGER. REDLINEDOESNOT ALLOWPRE-LOIGIMBAL

DRIVECHECKOR BACKUPSPS BURNPREPSAND REQUIRESPOWERDOWHOF ECS RADIATORHEATERSOVERLOADSENSING.

NOTES

(A) PRELAUNCHBATTERYREDLINESARE BASEDON FAILUREOF THE BATTERYCHARGERBEFOREACCOMPLISHINGANY CHARGING.

(B) THE TWO BATTERYREDLINESREFLECTTHE ENERGYREQUIREDINTHE TWO LOWESTBATTERIESTO PROVIDECAPABILITY

FORA SAFERETURNFROMANY POINTIN THE MISSION. THE REDLINESARE BASEDON LOSSOF THE HIGHESTBATTERY

SUBSEQUENTTO LOSSOF THE BATTERYCHARGERWITHA TWO-BATTERYENTRY(WITHG&N)AND 12 HOURSOF POSTLANDING
TIME.

(C) IF RESCUEIS REQUIRED,THE THREE-BATTERYENERGYREQUIREMENTSWILL BE RECOVEREDBY POWERINGDOWNTO A

TWO-BATTERYG&N ENTRYL

(D) AUX BAT ENERGYIS NOT INCLUDEDIN BATREDLINES.

(E) CONSIDEP4_TIONWILLBE GIVENTO PERFORMINGSPS BURNSWITHOUTBATTERYSUPPLEMENTIF REDLINENOT MET.

(F) CRYOGENICREDLINESARE BASEDON CAPABILITYTO PERFORMNOMINALMISSIONWITHCAPABILITYTO RETURNTO EARTH

AT A 40 AMP AVERAGEPOWERLEVELAFTERLOSSOF AMY CRYOTANKAT THE WORSTCASETIMEFOR FAILURE.

(G) THREE-TANKCRYOGENICREDLINEIS BASEDON THE TOTALQUANTITYREQUIREDTO PERFORMNOMINALLENGTHMISSION.

RULENUMBERS3-I02THROUGH3-110ARE RESERVED.



C
O

N
S

T
R

A
IN

T
F

O
R

10
M

IN
._

W
A

L
K

B
A

C
K

W
IT

H
O

U
T

B
L

S
S

(6
70

M
E

T
E

R
S

)

o,
r"

"q
o

r-
,,Q

o

m
m

_

"1
2,

t'
€

_
,,,

_I
N

--
;o

o

g
°

N
_



LM CONSUMABLE REQUIREMENTS/ MANAGEMENT
CONTROL1

__REV 9/i172

I. RCSCONSUMABLEREQUIREMENTS

A. GO/NO-GO'S

THEGO/NO-GOFOREACHMISSIONPHASEIS DEFINEDAT THEQUANTITYREQUIREDFORCOMPLETIONOF THENOMINALMISSIONTO
DOCKINGPLUSOPSRESERVE.ALL GO/NO-GO'SARETHEAVERAGEOFSYSTEMA ANDB.

B. REDLINES(AN "X" INDICATESTHATPROPELLANTIS REQUIREDFORTHE FUNCTIONLISTED)

LONGEST LONGESTLOS 1REV CSM OPS
ABORT FOR

REDLINES DOCKING RNDZ(DPS) STAGING BRAKING ASCENT CSMRESCUE TWEAK RNDZ RESERVE

UNDOCKINGTO CIR X X

CIRCTO PDI X X X X X

PDI TOT/D X X X X X

LUNARSTAY X X X X X

ASCTO TWEAK X X X X X

TWEAKTOTPF X X X

TPFTO DOCKING X

ALL REDLINESREQUIREA PERCENTREADINGON EACHINDIVIDUALSYSTEMSGAGE (ORAN EQUIVALENTOF PROPELLANTIFTHE
GAGEHAS FAILED)EQUALTO OR GREATERTHANTHE REDLINEVALUE.

C. OPSRESERVE

I. AFTERCOMMITTINGTO A RENDEZVOUSBUTPRIORTO TPF. THEOPSRESERVEIS THATQUANTITYOF RCSPROPELLANTREQUIRED
FORONEREVOFLOS TRACKINGOF THECSM(LMSTAGED)OR2.5 PERCENT.

2. AFTERTPF, THEBPSRESERVEIS THATQUANTITYOF RCSPROPELLANTREQUIREDFORA CSMACTIVEDOCKINGOR1.0 PERCENT.

II. PROPULSIONPROPELLANTGAGING

A. DPS

I, PRIMEMETHOD--PQGSTMANDONBOARD(1.3 PERCENT).

2. BACKUPMETHOD--GROUNDMASSCALCULATION(3 PERCENT)

B. APS

I. PRIMEMBTHOD--APSQUANTITYFROMLGCMASSCALCULATION(3 PERCENT)

2. BACKUPMETHOD--FLOWRATETIMESELAPSEDTIME (5 PERCENT)

C. RCS

I. PRIMEMETHOD--GROUNDRCSPROGRAM(6 PERCENT)

2. BACKUPMETHOD--PQMD(ONBOARDREADOUT13 PERCENT,GROUNDREADOUTI0 PERCENT)

III. CONSUMABLESMANAGEMENT

A. RCS

THE RCS SYSTEMSHOULDBE CROSSFEDWHENNECESSARYTO INSURENEITHERSYSTEMEXCEEDSITSRCS CONSUMABLEREDLINE.

3-37
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NASA - Manned Spacecraft Center

MISSION RULES '

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS

R ITEM

GENERAL

4-I GENERAL

A. THE FOLLOWINGPRELAUNCHREQUIREMENTSDEFINETHE MCC/MSFNREQUIREMENTSWHICHMUSTBE MET BEFOREA "GO"IS

GIVENFORLAUNCH. ALL RANGESAFETYOFFICERREQUIREMENTSARE CONTAINEDIN SECTION5.

B. WHENA SPECIFICHARDWAREITEMOR OPERATIONALCAPABILITYIS DEFIHEDAS A MANDATORYITEM,T_E HARDWAREAND/OR

SOFTWAREINTERFACEREQUIREDTO PROVIDETHEMANDATORYFUNCTIONSOF THATHARDWAREITEMOR OPERATIONAL

CAPABILITYARE TO ASSUMEA MANDATORYSTATUSALSO.

C. WHEREREDUNDANCYEXISTSFORMANDATORYITEMS,A BACKUPCAPABILITYIS CONSIDEREDHIGHLYDESIRABLE.

NOTE

THE VARIOUSEQUIPMENTLISTINGSIN THIS

SECTIONARE TO BE UTILIZEDAS A GUIDE

ONLY. IT ISMANDATORY,PRIORTO

COMMITTINGTHEMISSIONTO LAUNCH,TO BE

ABLETO:

A. RECEIVEAND DISPLAYTELEMETRYAND

TRACKINGDATA

B. MAINTAINVOICECOMMUNICATIONSWITH

THE CREW

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTSCONTINUED

R RULE! CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/DOMMEHTS

i

MDC

4-2 TELEMETRY

A. CONSOLEDISPLAY PRELAUNCH MANDATORY A. FOR DISPLAYOF MANDATORYS/V PARAMETERS
(D/TV,EVENTS,
ANALOGS)

B. PCM GROUND PRELAUNCH 2 OF 4 MANDATORY,2 HIGHLY B, FOR DISPLAYOF MANDATORYS/V EVENTSAND
STATIONS(4) DESIRABLE ANALOGS

C. RECORDINGAND PRELAUNCH DESIRABLE
PLAYBACK

I. ALDS
2. MSEN

4-3 COMMAND

A. MOCRTOGGLESWITCHES PRELAUNCHHIGHLYDESIRABLE A. FORLAUNCHPHASEABORTREQUEST
(BOTHA ANDB)

I. BSEABORTREQUEST
2. FIDOABORTREQUES
3. FDABORTREQUEST

B. COM_IANDPANELS: PRELAUNCHHIGHLYDESIRABLE
INDO, GUIDO,BSE,
CDATS

C. MOCRCONSOLE/SITE PRELAUNCHHIGHLYDESIRABLE
SELECTCAPABILITY

I. RTCCONSOLE
(CCATS)

2. CCATSCMD CONSOLE
MED

D. FC/M&OSWITCHING PRELAUNCH HIGHLYDESIRABLE
CAPABILITY

1. CCATS
2. CCATSCMDMED

E. ABORT/CDATSTEST PRELAUNCH HIGHLYDESIRABLE
SWITCHINGCAPABILITY

I. FD CONSOLE
2. CCATSCMD MED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RuLEs

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTSCONTINUED

R RULE COHDITION/MALFUHCTION PHASE RULING CUES/HOTES/COMMENTS

4-4 TRAJECTORY

A. TRAJECTORYDATA A. THE TRAJECTORYDATASOURCESARE UTILIZED
PROCESSING AS FOLLOWS:

I. AVAILABILITYOF PRELAUNGH l MANDATORY I. (A) INDEPENDENTVERIFICATIONOF L/V
ONE INDEPENDENT NAVIGATION
TRACKINGSOURCE
(IPR,USB)FROM (B) PROTECTIONAGAINSTVIOLATIONOF
LIFTOPFTO T+IO LAUNCHENVELOPE
MINUTES

2. IU AND CMC TM PRELAUNCH BOTHMANDATORY A. 2. REQUIREDFOR ORBITGO/NO-GO
VECTORSFROM
LIFTOFFTO
INSERTION

B, RTCC- DATASELECT PRELAUNCHMANDATORY B. TO SELECTBESTAVAILABLEDATASOURCE
CAPABILITY

4-5 COMMUNICATIONS

A. MOCR: A. FORMISSIONCONTROL

AFDCONFLOOP PRELAUNCHI OF 2 MANDATORY
_PDLOOP

MOCRDY_ PRELAUHCU ALL HIGHLYDESIRABLE
MOCRSYS l & 2
A/G l LOOP
A/G 2 LOOP

B. MCC/LAUNCHCOMPLEX: PRELAUNCH I OF 3 MANDATORY B. FORTERMINALCOUNTCOORDINATIONOF
MCC-PADACTIVITIES

121CLTC
III CVTS
212 MSTC

C. MCC/RSO: PRELAUNCH I OF 3 MANDATORY C. FOR TRAJECTORYVERIFICATIONAND BOOSTER
SAFING

FD LINETO RSO
RSO PRIVATELINE
CAPEIll RSO LOOP

U. MCC/REMOTEDSITES: PRELAUNCH MANDATORY D. USEDFOR COMMUNICATIONWITHCREW

ONEA/G PATH

4-6 COMPUTER

A. MOC (IBM360/75) PRELAUNCH MANDATORY TO PROCESSMANDATORYS/V PARAMETERSAND
TRAJECTORYDATA

B. DSC (IBM360/75) PRELAUNCH HIGHLYDESIRABLE AN SSC (IBM360/75)ISAVAILABLEAS BACKUP
TO THE MOC OR DSC.

C. CCATS(UNIVAC494)- PRELAUNCH I MANDATORYAND I HIGHLY TO THROUGHPROCESSMANDATORYS/V
ONLINE DESIRABLE PARAMETERSTO MOC

CCATS(UNIVAC494)-
STANDBY

4-7 TIMING

MITE (2) PRELAUNCH1 MANDATORY MCCTIMINGSTANDARDTO SUPPORTMANDATORY
RTCC/CCATSCOMPUTERS

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 GROUNDINSTR MCC
REQUIREMENTS 4-3 Tape13.3

_SG 29_ NA sA-MBO



NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS- CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

14-8 MCC POWER

A. BUS AI PRELAUNCH MANDATORY A. UNINTERRUPTABLEPOWERFOR D/TV

B. BUS A2 PRELAUNCN HIGHLYDESIRABLE B. POWERSADEGNO VSM ON A2.

C. BUS Bl PRELAUNCH HIGHLYDESIRABLE C. 20 SECONDSINTERRUPTABLEPOWERFOR THE
FOLLOWINGHIGHLYDESIRABLEITEMS:

- ONE-HALFMOCRCONSOLEPOWER
- FLT DYN SSR CONSOLESAND PLOTBOARDS
- RTCCCONSOLES(EXCEPTCOMPSUP)
- PDSDD
- TTY

D. BUS B2 PRELAUNCH MANDATORY D. 20 SECONDSINTERRUPTABLEPOWERFOR
ONE-HALFOF THE MOCRCONSOLEPOWER,ALL
SSR CONSOLEPOWER,AND ALL MOC DDD'S

4-9 DISPLAY

A. MOCRD/TVCHANNELS PRELAUNCH 7 OF 40 MANDATORY A. FOR DISPLAYOF MANDATORYS/V PARAMETERS
IF DISPLAYSWITCHINGCAPABILITYIS ALSO

NO. OF ' LOST:
POSITION CHANNELS

• I. FlOgWELLREQUIRE2 CHARNELSANOGAM_A
RETRO l VS V AND GAMMA(El)VS V (El)ON PLOT-
FIDO l BOARDS
GUIDO l
EECOM l 2, BSE WILLREQUIRE3 CHANNELS
GNC l
RTCC l
BOOSTER l

B. TRAJECTORYDISPLAY

l, FDO LAUNCH PRELAUNCH MANDATORYON D/TV B.I. FORCONTINGENCYORBITINSERTION

DIGITALS MANEUVERDATAAND TFF LIMITS

2. GAMMAVS V PRELAUNCH MANDATORYON l OF 4: 2. FROMSELECTEDTRACKINGDATASOURCE

(A) I0 X 20 SCRIBERPLOTTER
(B) D/TV
(C)RTCCPLOTBOARD
(D)SSR PLOTBOARD

3, RFO LAUNCH PRELAUNCH MANDATORYON D/TV 3. MONITORFOR MODESIII AND IB
DIGITALS MANEUVERDATA

4. GAMMA(El)VS V(EI) PRELAUNCH MANDATORYON l OF 2: 4, MONITORFOR G-LIMITVIOLATION

(AI D/TV(B SSR PLOTBOARO

5. PHI VS LAMBOA PRELAUNCH HIGHLYDESIRABLEON I OF 2: 5. MONITORFOR CROSS-RANGELIMITS

CA)RTCCPLOTBOARD
(B)SSR PLOTBOARU

6. TFF VS Rip PRELAUNCH HIGHLYDESIRABLEON l OF 2: 6. MONITORFOR ABORTMODESII, III,AND IB.
(A)D/TV
(B)SRR PLOTBOARD

7. H VS D PRELAUNCH HIGHLYDESIRABLEON I0 X 20
SCRIBERPLOTTER

8. GAMMA(1)VS V(1) PRELAUNCH HIGHLYDESIRABLEON I0 X IO 8. MONITORFOR L/V AND S/C NAVIGATION
(CMCDYNAMIC SCRIBERPLOTTER PERFORMANCE(GUIDANCESYSTEM
STATUS) . ANALYSIS- COMPARESGMC WITHTRACKING).

9. WEDGEANGLE PRELAUNCH HIGHLYDESIRABLEON D/TV 9. MONITORFOR L/V AND S/C NAVIGATION
MONITOR PERFORMANCE

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION - GROUNDINSTRUMENTATIONREQUIREMENTSCONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

4-9 I0. GUIDOANALOGCHART PRELAUNCHHIGHLYDESIRABLEONTV
(CONT) RECORDERSONEAND

TWO

II. INSERTION/INJECTIOIPRELAUNCHMANDATORYOND/TV II. FORG&NGO/NO-GO
DIGITALS

C. ADEGCHANNELS90-93 PRELAUNCHHIGHLYDESIRABLE C. FORDSCDISPLAYS

D. VSM PRELAUNCHMANDATORY D, FORD/TV. IF MANDATORYCHANNELSCANBE
DISPLAYED,THE VSM IS HD FOR LAUNCHPRO-

E. AUX VSM PRELAUNCH HIGHLYDESIRABLE VIDEDTHE ETO IS LESSTHAN I HOUR

F. EIDOPNORS(3) PRELAUNCH 2 HIGHLYDESIRABLE

NOTE:INDIVIDUALFLIGHT
_ROLLERS WILLBE
RESPONSIBLEFOR REPORT-
ING LOSSOF DISPLAY
CAPABILITYOF MANDATORY
PARAMETERSTO THE FLIGHT
DIRECTOR.

iT-
MISSION REV )ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTSCONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

GSFClKSCIMSFN

4-I0 GSFC

A. GSFCUNIVAC-494(2) PRELAUNCH I MANDATORY A. ONE UNIVAC-4g4CAN PERFORMALL NECESSARY
COMMUNICATIONS FUNCTIONS,THE SECONDONE IS BACKUP.
PROCESSOR

B. WBB (50.0KBPS) PRELAUNCH l MANDATORY B. EITHERLINECAN BE SWITCHEDTO EITHER
LINES(2) BETWEEN UNIVAC-494.
MCC AND GSFC

C. TTY CIRCUITSBETWEEB C. VFTGPROVIDESTWO REDUNDANT16 CIRCUIT
MCC AND GSFC TTY CHANNELS.

l, OUTGOING PRELAUNCH I OF 32 CIRCUITSHIGHLY I. FOR ACQ MSG,LS CMD
DESIRABLE

2. INCOMING(JJ) PRELAUNCH l OF 32 CIRCUITSMANDATORY 2. FOR RECEPTIONOF LOWSPEEDRADARDATA.

4-11 KSC

TELEMETRY:

A. VHF TM FROMTHE A. THESEANTENNASCAN BE SWITCHEDTO MILAOR
FOLLOWINGFOR S-II, CIF FACILITIES
S-IVB,AND IU:

I. CIF ANTENNA PRELAUNCH l HIGHLYDESIRABLE
B. MILAVHF ANTENNA

B, USBTM FROMTHE B. USB IS THE CSM'SONLYSOURCEOF DATA.
FOLLOWING:

I. MILAUSB PRELAUNCU l MANDATORY
2. CIF USB

COMMAND:

THISCAPABILITYIS
DEFINEDUNDERGSFC/
KSC/MSFNCOMMAND
RULE4-12FOR LAUNCH
COVERAGE.

TRACKING:

THAT CAPABILITY
REQUIREDTO SATISFY
RULE4-4 (TRAJECTORY)
IS MANDATORY.

VOICECOMMUNICATIONS:

THIS KSCCAPABILITYIS
DEFINEDUNDERMCC
RULE4-5
(COMMUNICATIONS).

MISSION REV )ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

4-12 LAUNCHCOVERAGE

KSC/MSFNSITES(SITES
NOT LISTEDDUE TO
VARIABLELAUNCH
AZIMUTH)MUSTPROVIDE
THE FOLLOWINGCAPA-
BILITIESFROMLIFTOFF
THROUGHS-IVBCUTOFF.
REFERTO DECISION
MATRIX(RULE4-17)
TO DETERMINECAPABILITY

A. CMD

CCS PRELAUNCH HIGHLYDESIRABLE

B. TELEMETRY

S-IC (VflF) PRELAUNCH HIGHLYDESIRABLE S-ICDATAIS ONLYHIGHLYDESIRABLESIMCETHE
MCC IS NOT PRIMEFOR REQUESTINGAN ABORTFOR
S-ICMALFUNCTIONS.

S-II(VHF) PRELAUNCN HIGHLYDESIRABLEFROMLIFTOFF FOR ABORTCUESFROMMCC
TO S-IICUTOFF(APPROX
9:17SEC)

S-IVBVHF (CP-I) PRELAUNCH HIGHLYDESIRABLE

IU CCS DP-IB) PRELAUNCH I OF 2 MANDATORY FOR ABORTCUESFROMMCC
IU VHF DP-I)

CSM (USB) PRELAUNCH MANDATORYFROMLIFTOFFTHROUGH FORABORTCUESFROMMCC
S-IVBCUTOFF

C. TRACKING

THATCAPABILITY
REQUIREDTO SATISFY
RULE4-4 (TRAJECTORY)
IS MANDATORY

D. A/G COMMUNICATIONS

I. MILA PRELAUNCH I OF 2 MANDATORY
VHF
USB

2. MSFN PRELAUNCH I OF 2 MANDATORY
VHR
USB

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTAIIONREQUIREMENTSCONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

4-13 GENERALORBITALCOVERAGE

IT IS REQUIREDTHEMSFN
HAVETHE CAPABILITYOF
PROVIDINGTHE MCCTHE
MINIMUMMISSIONCONTROL
SUPPORTLISTEDBELOWOF
TWOMSFNUSBSITES
PERREVOLUTIONTHROUGH
REVOLUTION3.

A. CMD

CCS PRELAUNCH HIGHLYDESIRABLE

CSM USB PRELAUNCH HIGHLYDESIRABLE

B. TELEMETRY

S-IVBVHF (CP-I) PRELAUNCH HIGHLYDESIRABLE'

IU GCS (DP-IB) PRELAUNCH l OF 2 MANDATORY DOWNLINKSREQUIREDTO RECOVERS-IVBDATA.
IU VHF (DP-I)

_SM USB PRELAU_CH MANDATORY

C. TRACK

C-BAND PRELAUNCH HIGHLYDESIRABLE

USB PRELAUNCH MANDATORY

D, A/G COMMUNICATIONS

VHF PRELAUNCH I OF 2 MANDATORY USB MANDATORYAT LEASTONE STATIONPRIORTO
USB TLI TO CONFIRMONBOARDCSM USB A/G

CAPABILITY.

4-14 POSTS/C SEPARATION

IT IS MANDATORYTHATl
SITEPROVIDETHE
FOLLOWINGCAPABILITIES:

A. TLM - CCS PRELAUNGH MANDATORY A. TO PROVIDETM FOR DETERMININGS-IVBSTATUS
BEYONDVHF RANGE.

B. GMD - CCS PRELAUNCH MANDATORY B. TO PROVIDECORRECTIVECOMMANDCAPABILITY
FOR S-IVBBULKHEADDELTAPROBLEMS,

C. BOTHOF THE ABOVEARE REQUIREDTO INSURE
CREWSAFETYAND LM EXTRACTION.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

4-15 HSK,GDS_MAD

IT IS MANDATORY2 OF 3
OF THESESITESPROVIDE
THE FOLLOWING
CAPABILITIES:

A. T_ USB PRELAU_CH MANDATORY A. TO COVERTRANSLUNARCOASTA_D LPO

B. TRACK USB PRELAUNCH MANDATORY

C. VOICE USB PRELAUNCH MANDATORY

D. CMD USB PRELAUNCH HIGHLYDESIRABLE

4-16 RIOMETERNETWORKSITES PRELAUNCH

GWM:IMA HIGHLYDESIRABLE

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS- CONTINUED

R ITEM

4-17 INTRODUCTIONTO SITEFAILUREDECISIONMATRIX

FOR PRELAUNOWFAILURESOF LAUNCHPHASESITECAPABILITY,THE FOLLOWINGD_CISIOWMATRIXAPPLIESTHE LAUNCHPHASE

GROUNDINSTRUMENTATIONREQUIREMENTSTO THE RESULTINGDEGRADEDCOVERAGE,

THISMATRIXPOINTSOUT THE LOSSOF CONTINUOUSCOVERAGEBETWEENLIFTOFFAND INSERTIONPLUS60 SECONDSFORVARIOUS

SITEFAILURES. IF SITEFAILURESOCCURPRIORTO LAUNCH,THE MATRIXWILLBE USEDTO DETERMINEWHETHERMANDATORY

CONTINUOUSCOVERAGEHAS BEENLOST.

(NOMINALINSERTIONIS II:55)

TO USE THE MATRIX:

A. LOOKFORAN X UNDERTHE COLUMNFORSITEWHERETHE FAILUREOCCURRED.

B. GO ACROSSTO THE COLUMNFOR THE CAPABILITYTHATWAS LOSTAND READTHE DECISION.

C. THE COVERAGETHATWAS LOSTIS IN THE COLUMNLABELED"APPROXIMATEMANDATORYCOVERAGELOST."

D. MORETHANONE X IN A ROW SPECIFIESA FAILUREOF THE SAMECAPABILITYAT'MORETHANONE SITE.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION4 - GROUNDINSTRUMENTATIONREQUIREMENTS- CONCLUDED

R ITEM

SITESFAILED APPROXIMATE • CAPABILITYLOST
MANDATORY

ALDS MIL/ BDA VAN COVERAGE TM CMD TRACK A/G
TM CAPE LOSTFOR

NO-GOITEMS - "
OQ:OD 00:00 04:10 09:10 FOR ALL USB OR U88 BOTH US8
TO TO TO TO LAUNCH OCS AND AND S AND C AND
08;49 08:49 12;40 16:05 AZIMUTHS VHF CCS BAND VHF

S NONE
I X GO N/A N/A N/A
N SEE NOTEl
G
L

E .00:00
S X • TO 04:IO GO GO NO-GO NO-GO
I SEE NOTE2
T
E

08:49 I
F X TO09:10 GO GO " GO GO
A SEE NOTE3
I
L _"

U X NONE GO GO GO GO
R
E

00:00
X X TO NO-GO GO NO-GO NO-GO

04:10
M
U
L 00:00
T X X TO 09:10 GO GO NO-GO NO-GO
I SEE NOTE2
P
L
E 00:00

X X TO 04:10 GO GO NO-GO NO-GO
S SEE NOTE2
I
T
E 08:49

X X TO NO-GO GO NO-GO NO-GO
F 16:05
A ..............

I
L 08:49
U X X TO 09:10 GO GO GO GO
R SEE_OTE 3......
E
S

" X X NONE GO GO GO GO

00:00
X X X TO NO-GO GO NO-GO NO-GO

09;I0

NOTES; I. LOSSOF ALDSRESULTSIN LOSSOF S-ICTM, HOWEVER,IT IS NOT MANDATORYFOR LAUNCH.

2. GO ON TM BECAUSEOF ALDSDATAUNTIL08:49.

3. LOSSOF COVERAGEIS NOT SEVEREENOUGHFOR A NO-GOCONDITION.

.,SS O I,EVIO.ESECTIO,0,0.IRAOEIAPOLLOI,IFNLIR,,72GROUNORE OIREMENTsINSTRGBPO,KSO,,SFNi4.1,'
TSG 291 NASA--MBC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE

R ITEM

LAUNCH/TRANSEARTN

5-I THE LAUNCHPHASEWILLBE TERMINATEDFORANY DE THE FOLLOWINGCONDITIONS:

A. VIOLATIONOF THE VEHICLEBREAKUPLINE

B. TFF _ 1:40AND DECREASINGAFTERTOWERJETTISON
C. VIOLATIONOF ENTRY"G" LIMIT

D. VS INCREASING
E. OVERSPEEDCONDITIONSAT INSERTION

F, VIOLATIONOF EXITHEATINGLIME

G. IF H _75 NM AND DECREASINGBEFOREACHIEVINGMODE IV CAPABILITY

5-2 THE LES WILL NOT BE JETTISONED UNTIL MODE II CAPABILITY IS ESTABLISHED BY TFF >_1:20 AND INCREASING.

5-3 MODE II, Ill.IV, AND APOGEEKICK

A. THE GROUNDIS PRIMEFOR ABORTMODEDETERMINATIONAND MODEIllMANEUVERCOMPUTATION.THE CREWUSINGTHE G&N,

WILLBE PRIMEFOR MODEIV, APOGEEKICKMANEUVERS,AND DETERMINATIONOF S-IVBOV£RSPEEDCONDITIONS.

B, MODEIII MANEUVERSWILLBE INTERRUPTEDWHENTFF = l:O0AND DECREASING,

C. MODE IV MANEUVERSAND APOGEEKICKMANEUVERSWILLBE INTERRUPTEDWHENTFF = 1:40AND DECREASING.

D. MODE IV MANEUVERSWILLBE INTERRUPTEDIF THE CURRENTALTITUDEIS 70 NM, DECREASING,AND Hp < 3OOKFT.

E. IF ENTERING,UTILIZELIFTTO AVOIDLAND. UNAVOIDABLELANDLANDINGUSE RL 90 DEG.

F, IF NO SLA SEP OR IF SPS FAILS:

I. Hp < 40 - EXECUTECM/SMSEP BY TFF = 1:40.

2, 40 < Hp < 70 - GROUNDWILLDECIDETO USE CM RCS ASAPOR Ar APOGEETO REDUCEHp TO 40 NM

5-4 MODE IIIABORTS

A. PREDICTEDTFF AFTERSPS C/O <I:O0.

I. FULLLIFTIPON WATER- DO NOT UBURN.

2. G&N GO AND FULLLIFTIPON LAND- BURNTO TFF = l:OO,RL 90 DEG.

3. G&N NO-GOAND FULLLIFTIP ON LAND- BURNA REDUCEDAV TO MAINTAINTFF AFTERC/O AND RL 90 DEG.

B. IF ATB _2 SEC,DO NOT BURN.

C. IF IGNITIONOCCURSAFTERGETI+ IO SEC,BURNUNTILG&N _R = O, RL 55 DEG. (IF UNABLETO BURNAR = O,

RL 90 DEG.)

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-5 THE S/C CMC WILLBE NO-GOFOR ABORTMANEUVERDETERMINATIONAND MONITORINGFOR ANY OF THE FOLLOWING:

A. CMC PROGRAMALARMS;

SINGLEOCCURRENCE- 00214,00777,01107,01407,04777,07777,10777,13777,14777,00205

CONTINUOUSOCCURRENCE- 20430,20607,20610,21204,21206,21210,21302,21501,21502,21521,31104,
31201,31202,31203,31211

B. RTCCAND CMC TFF DIFFERENCEOF > 40 SEC.

C. CONFIRMEDERRORIN S/C PLATFORMVELOCITYCOMPONENTSOF > 50 FPS IN X OR IOO FPS INZ.

D, CMC TRAJECTORYSOURCEINDICATES"GO"OR "NO-GO"'INCONSISTENTWITHBESTTRAJECTORYSOURCE,S)INDICATION.

5-6 THE ORBITIS "GO"IF Hp >_.70 NM.

5-7 ELIMINATIONOF CM RCS PROPELLANTSDURINGMODEI ABORTS

A. THE CREWWILLBE ADVISEDTO BURNOFF THE CM RCS PROPELLANTSIN THE EVENTOF A MODEI ABORT IFTHE PREDICTED

LANDINGPOINTIS ON LAND.

B. FOR LOSSOF COMMWITHMCC AND MODEI ABORTBETWEEN61SEC GET AND 120 SEC GETTHE CM RCS PROPELLANTWILLBE

BURNEDOFF.

RULES5-8 THROUGH5-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

EARTHORBITAND TLI

5-20 EARTHORBITALALTITUDECONSTRAINTS:

A. REAL-TIMEMISSIONPLANNING

PERIGEE- 85 NM MINIMUM. MAXIMUMHp IS DETERMINEDBY SM RCSAVAILABLEFOR HYBRIDDEORBIT.

B. CONTINGENCY

PERIGEE- 70 NM MINIMUM(VIOLATIONSWILLBE CORRECTEDASAP)'IFHp < 70 NM AND MANEUVERTO RAISEHp IS NOT
POSSIBLE:

I. 40 < Np < 70 - EXECUTESPS RETROGRADEASAPUNTILHp < 40. IF NO SPS,LSE SM-RCS.

2. Np < 40 - CM/SMSEP - RETROWILLRECOMMENDENTRYPROFILE,

5-21 RESERVED

5-22 S/C L/O TIME(GRR)WILLBE UPDATEDWITHSRC L/U TIMEIF THE TWO ARE DIFFERENTBY lO SEC.

5-23 TIMEBETWEENEPO RETROFIREGETIAND 400KMUSTBE >9 MIN. IF NOT,RETARGETFOR NEXTPTP.

5-24 RESERVED

5-25 PLANNEDG&NAND SCS RETROFIREMANEUVERSWILLBE UPDATEDIF:

A. THE COMPUTEDRETROFIREPOSITIONCHANGESBY >O.B° LONGITUDEPRIORTO GETI- 30 MIN.

B. THE COMPUTEDRETROFIREPOSITIONCHANGES>2° LONGITUDEAFTERGETI- 30 MIN.

5-26 RESERVED

MISSION _EV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-27 IF SPS FAILSAFTEREPO RETROFIREIGNITIONOR NO SLA SEP:

A. Hp > 70 NM - RETARGETFOR NEXTBESTPTP USINGRCS.

B. 40 < Hp < 70 - PITCHUP TO LOCALHORIZONTALATTITUDEAND BURNSM RCSUSINGFOLLOWINGPRIORITIES:

I. BURNHp TO PAD VALUE

2. BURNMAXIMUMSM RCS AV AVAILABLE

3. BURNCM RCS TO Hp = 40 NM IF SM RCS AV NOT SUFFICIENTTO OBTAINHp = 40 NM. IF Hp $40 NM, TERMINATEALL

THRUSTINGAT TFF = 7 MIN.

C. Hp < 40 NM - REMAININ RETROATTITUDEAND BURNSM ROS USINGTHE FOLLOWINGPRIORITY:

I. BURNAV RESIDUALS.

2. BURNMAXIMUMSM AV AVAILABLE.

NOTE
THE S-IVB LOXDUMPCAPABILITYMAY

BEUSEDTO SHAPETHEORBITFOR

RETROFIREMANEUVERORTOREDUCE.
THES-IVB WEIGHTTOOBTAINMORE

SM RCSAV.

5-28 THE G&N IS NO-GOFOR ENTRYIF:

A. THE CMC VALUEOF DOWNRANGEERROR(RP-RT) AT .2GDIFFERS> ±lO0NM FROMGROUNDVALUE.CREWB. V AND VTY.

B, V AND GAMMAAT 4OOKARE OUTSIDETHE CORRIDOR.GROUNDWILLPROVIDEENTRYPROFILE.

5-29 BOOSTERNAVIGATIONAND TARGETUPDATESFORTLI:

A. AN IU NAVIGATIONUPDATEWILLBE PERFORMED(ANDTIMETAGGEDTO INSUREINCORPORATIONOVERA MSFNSTATIONPRIOR

TO TB6 INITIATION)FOR THE FOLLOWINGSITUATIONS:

1. WHEREAN IU ACCELEROMETERFAILOCCURREDPRIORTO EARTHORBITINSERTION.

2. FOR A FIRSTOR SECONDTLI OPPORTUNITYWHEREMSFNVERSUSIU DIFFERENCEVIOLATESANY OF THE FOLLOWING:

AT GET = 56 MIN: DOWNRANGEPOSITION_33,101 FT

SEMI-MAJOR>_l.l NM

CROSSRANGEVELOCITY(MAXIMUM)_ 9 FPS

AT GET = l HR 45 MIN: DOWNRANGEPOSITION_ 56,894FT

SEMI-MAJORAXIS_ 1.21NM

CROSSRANGEVELOCITY(MAXIMUM)_9 FPS

B. THEREWILLBE NO IU TARGETUPDATESFOR EITHERTLI OPPORTUNITY.

MISSION REV DATE SECTION GROUP pAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-30 RESERVED

5-31 RESERVED

5-32 THE MAXIMUMALLOWABLEMISALIGNMENTRATESBETWEENTHE IU AND IMUARE 0.6 DEG/HRCIU)AND 1.5DEG/HR(IMU).

5-33 RESERVED

5-34 TLI UNDERBURNS

A. FOR APOGEEALTITUDESABOVElOOKNM, A LUNARLANDINGMISSIONIS AVAILABLE.THE TRADEOFFSTHATWILLBE MADETO

ACHIEVETHISMISSIONARE,IN ORDEROF PRIORITY: (ITEMSARE ADDITIVE)

I. PROVIDEADDITIONALAV FOR MCC BY FOREGOINTANY NOMINALCONSTRAINTSON TEC RETURNINCLINATION.

2. EXECUTEMDC I AT TLI . 3 HRS

3. PROVIDEADDITIONALAV FOR MCC l BY:

CA) UTILIZETHE LM YAW STEERINGBUDGETDURINGASCENT

(B) GIVEUP LOPC2

(C) ADD 24 HRS TO TED

(0) REOPTIMIZETHE DESCENTAPPROACHAZ

4. EXECUTEMCC l AT TLI + I HR

5. PROVIDEADDITIONALAV FOR MCC l BY:

(A) REOPTIMIZETLC (INCREASEDESCENTSEA)

CB) SCHEDULETEl SHORTLYAFTERRHDZ

CC) ADD 24 HRS TO TEC (MAINTAINMISSIONDURATION<300HRS)

(D) SHORTENTHE PLANNEDLUNARSTAYTIMETO ELIMINATELOPCI.

NOTE
THE ADDITIONALCAPABILITYACHIEVEDBY

EACHITEMIS HIGHLYMISSIONDEPENDENT.

D. FORAPOGEEALTITUDESBETWEENIOO____KKNMAND 28,000NM, A LUNARORBITALTERNATEMISSIONIS AVAILABLE.THE NOMINAL
PLANFOR THISMISSIONIS:

l. EXECUTEMCC l ASAP (BETWEENTLI + l AND TLI + 3 HRS)

2. EXECUTEA DPS LOI

3. EXECUTEALL REMAININGMANEUVERS(CIRC,LOPC,TEl)WITHTHE SPS

C. FORAPOGEEALTITUDESBELOW28,000NM,AN EARTHORBITALTERNATEMISSIONWILLBE PERFORMED.

MISSIOM IREV DATE SECTION GROUP PAGE
I
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-35 DIFFERENCE1N CMC AND IO PLATFORMVELOCITYCOMPONENTSOR TOTALVELOCITYAT INSERTION:

A. VIOLATIONOF ANY OF THE FOLLOWINGMEANSTLI IS NO-GO:

A_ > ±38 FPS

A_ > ±73 FPS

A_ > _B7 FPS

AVT > 234 FPS

B, VIOLATIONOF ANY OF THE FOLLOWINGMEANSTLI IS TEMPORARILYNO-GO:

±7.5< A_ < ±38 FPS

±41 < A_ < ±73 FPS

±28 < A_ < ±87 FPS

±14 < AVT < ±34 FPS

NOTE
TLI IS NO-GOUNTILPARTSC AND 5-36

ARE DETERMINED(ORBITALPARAMETER

DECISIONS),

C, VIOLATIONOF ANY OF THE FOLLOWINGORBITALDECISIONPARAMETERSAT GET = ] HR 45 MIN MEANSTLI IS NO-GO.

PARAMETERSARE IU VERSUSMSFN.

SEMI-MAJORAXIS> ±3.28NM

CROSSRANGEVELOCITYIS • ±32 FPS

5-36 DIFFERENCEIN MSFNAND IU DOWNRANGEPOSITIONARV > ±IO5,100FT AT GET = 56 MIN MEANSTLI IS NO-GO.

5-37 WITHAN S-IVBGUIOREF FAILOR AN S-IVBACCELEROMETERFAILDURINGLAUNCHPHASE,VIOLATIONOF ANY OF THE

FOLLOWINGORBITALDECISIONPARAMETERSMEANSTLI IS NO-GO. PARAMETERSARE CMC VERSUSMSFN.

A. DIFFERENCEIN DOWNRANGEPOSITION• ±535,DO0FEETAT GET = BO MIN

B. DIFFERENCEIN SEMIMAJORAXIS> ±II.6NM AT GET = I HR 45 MIN

C. DIFFERENCEIN CROSSRANGEVELOCITY> ±78.7FPSAT GET = I HR 45 MIN

RULES5-38THROUGH5-45

ARE RESERVED.

MISSION IREV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

MANEUVERS/COAST

5-46 THE CMC OR LGC WILLBE TEMPORARILYNO-GOFORMANEUVERCONTROLFOR ANY OF THE FOLLOWING:

A. COMPUTERPROGRAMALARMS:

SINGLEOCCURRENCE- 00205,00214,00777,Oil07,01407,03777,04777,07777,I0/77,13777,14777

CONTINUOUSOCCURRENCE- 20430,20607,20610,21204,21206,21210,21302,21501,21502,21521,31104,
31ZOl,31202,31203,31Zll

B. CMC/IMUALIGNMENTDISCREPANCY(FORMANEUVEREXECUTION,MONITORING,AND ORBITDETERMINATION):

I. SEXTANTSTARCHECK- AUTOOPTICSPOSITIONINGDOESNOT PLACESELECTEDSTAR IN FIELDOF VISIONOF SXT.

2. HORIZONCHECKERROR>4 DEG FOR RETROFIREFROMEPO.

C, LGC/IMUALIGNMENTDISCREPANCYINDICATEBY >2 OEG FROMPREDICTEDCQASCOORDINATES.

D. DIFFERENCEBETWEENCMC/LGCGROUNDNAV CHECKAFTERA NAV UPDATEFROMGROUNDIS:

I. LATITUDE> 0.02°

2, LONGITUDE> 0,02°

3. H > 0.2 NM

5-47 SPACECRAFTTIMINGMUSTBE MAINTAINEDWITHINTHE FOLLOWINGLIMITS:

A. RETROFIRE 2 ......

B. ENTRY 2 ......

C. TLI 2 ......

D. MCC'S 2 ......

E. LOI/DOI/CIRC/LOPC 2 2 ---

F. TEl 2 2 ---

G. DESCENT 0.5 0.3 0.3

H, ASCENT 0.5 0.3 0.3

I. RENDEZVOUS 0.5 0.5 0.5

J. SXT TRACKING 0.5 ......

RULES5-48THROUGH5-55ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION5 - TRAJECTORYANDGUIDANCE- CONTINUED

ITEM

5-56 RESERVED

5-57 TRANSLUNARMCCEXECUTIONCRITERIA

A. MCD'S2 AND 4 ARE PREFERREDEXECUTIONPOINTS. THE FIRSTMIDCOURSEWILLBE DELAYEDUNTILMCC2IF THE COST
IS NOT PROHIBATIVE,

B. MIDCOURSECORRECTIONSWILLBE COMPUTEDTO UTILIZETHE PREFERREDPROPULSIONSYSTEM, THISMAY INCLUDE

NON-FREERETURNMANEUVERSOFF OF A NOMINALFREERETURNTRAJECTORY.

5-58 RESERVED

5-59 LOISHALLBE TARGETEDWITHINTHESECONSTRAINTS:

A.. THE PERICYNTHIONOF THE APPROACHHYPERBOLAWILLBE MAINTAINEDWITHIN±]O NM OF Hp TARGET,

B. THE ALTITUDEOF THE NODE (BETWEENTHE APPROACHHYPERBOLAAND THE DESIREDLPO)WILLBE MAINTAINEDBETWEEN

-10AND +15 NM OF Hp TARGET,

5-60 A "GO"FOR LOI REQUIRESTHE FOLLOWING:

A. COMMITMENTTO AT LEAST4 HRS IN LPO (PROVIDESONE REV OF TRACKAFTERLOI FORCALCULATIONOF TEl).

B. ADEQUATEFUELREMAININGFORSUBSEQUENTLUNARORBITOPERATIONS(MINIMUMIS TElAND TEC MCC'S)

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-61 PREMATURELOI SHUTDOWNFOR SPS PROBLEMS(LOIABORTMODES)

A. SHUTDOWNINMODEI REGION-

EXECUTEA DPS 2-HRDIRECTABORTFOR:

LOI BURNTIMEFROM0 TO 0:32

LOI AVM FROM0 TO 207

EXECUTEA DPS 30-MINDIRECTABORTFOR:

LOI BURNTIMEFROM0:32TO 0:53

LOI aVM FROM207 TO 3 + 48

EXECUTEA DPS TO DEPLETION30-MINDIRECTABORTFOLLOWEDBY A SUPPLEMENTARYAPS BURN2 HRS LATER:

LOI BURNTIMEFROM0:53TO l:3I

LOI aVM FROM348 TO 613

B. SHUTDOWNINMODE II REGION-

EXECUTEA DPS+ APS 2-1MPULSECIRCUMLUNARABORTWITHAPS BURNTO SUPPLEMENTDPS.BURNTO DEPLETIONDURINGSECOND

IMPULSE(APSBURNIS TWO HOURSAFTERDPS BURN)FOR:

LOI BURNTIMEFROMl:31TO 2:03

LOI aVM FROM613 TO 833

EXECUTEA DPS a-IMPULSECIRCUMLUNARORBIT:

LOI BURNTIMEFROM2:03TO 2:54

LOI AVM FROM833 TO 1200

C. SHUTDOWNIN MODEIll REGION-

EXECUTETEl (SPSOR DPS)AT NEXTOPPORTUNITYOR INITIATEAN ALTERNATEMISSION:
LOI BURNTIMEFROM2:54TO 6:35

LOI AVM FROM1200TO 2980

(FORAPOLLO17 APS IS REQUIREDTO SUPPLEMENTDPS FOR LOI BURNTIMEFROM4:30TO 6:35)

NOTES

I. ALL ABORTMANEUVERSARE MCC-HTARGETED

EXCEPTFOR THE DPS 30-MINABORTWHICHIS

TAKENFROMTHE CREWCHART

2. CONTROLLIMITSAPPLYAS FOLLOWS:

LOI BURNTIME LOI DELTAVM LIMITS

O TO 0:53 0 TO 348 TIGHT

0:53TO 3:40 348 TO 1543 LOOSE

3:40TO 6:35 1543TO 2980 TIGHT

RULES5-62THROUGH5-75ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION5 - TRAJECTORYANDGUIDANCE- CONTINUED

R ITEM

LUNARORBIT

5-76 THE DOII MANEUVERWILL BE TARGETEDTO OPTIMIZE THE GROUNDTRACKFOR LUNARLANDING.

NOTE

THE TARGETEDHp IN REV12 IS 80K FT.

5-77 A "GO" FOR DOI REQUIRES COMMITMENTTO AT LEAST 4 HRS IN LUNAR ORBIT.

NOTE
THIS PROVIDESONEFULL REVOF TRACKAFTER

DOI FORCALCULATIONOF TEl

5-78 AFTERAOS FOLLOWINGOOIl, EXECUTIONOF THE BAILOUTABORTMANEUVERWILLBE RECOMMENDEDIF INCOMINGMSFNRADAR
DATAINDICATESA CLOSESTAPPROACHALTITUDEOF EQUALTO OR LESSTHANl.O NM ABOVETHE LUNARTERRAIN.

NOTES

I. TH_PERICYNTHIONALTITUDEWHICHCORRESPONDS
TO 1.0 NMCLOSESTAPPROACHIS 3.38 NM.

2. THEVALUEOFDOPPLERRESIDUALSAT AOS
WHICHCORRESPORBSTO THISPERICYRTHIOM

ISAPPROXIMATELY-I06CYCLESPER SEC
BUTTHE ACTUALVALUEWILLBE DETERMINED

IN REALTIME.

5-79 PRIORTO UNDOCKING,CSM MANEUVERSWILLBE SCHEDULEDASAPTO CORRECTTHE FOLLOWINGSITUATIONS;

A. MISSDISTANCEOVERTHE LLSGREATERTHAN0.5 DEGOUT OF PLANE

B. DEVIATIONIN APPROACHAZIMUTHGREATERTHAN±lO DEG FROMTHE NOMINAL

C. CURRENTPERICYNTHIONALTITUDELESSTHAN30,000FT

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION5 - TRAJECTORYANDGUIDANCE- CONTINUED

R I ITEM

5-80 RESERVED

8-81 RESERVED

5-82 THE FOLLOWINGCRITERIONAPPLYTO DOI2:
A. VOICECONFIRMATIONOF CIRCIS REQUIREDFOR EXECUTION.

B. DOI2 WILLBE SCHEDULEDAT LEAST2 MIN AFTERCIRC.
C. LM RCS BURNTIMEWILLBE _ 30 SEC.

D. TARGETEDPERILUNEAT PDI WILLBE NO LESSTHAN4OK FT.

5-83 AN UPDATETO THE LLS WILLBE PROVIDEDTHE CREWDURINGPDITO CORRECTANY DOWNRANGEERRORSTHATHAVEACCUMULATEDIN

THE LGC ESTIMATEOF POSITIONPROVIDINGTHISUPDATEIS NO LESSTHANIO00FT NOR MORETHAN35.000FT.

5-84 THE ClRCULARIZATIONMANEUVERWILLBE TARGETEDTO ACHIEVEA CIRCULARORBITAT RENDEZVOUSAND AN ORBITALPERIOD
THATMAINTAINSTHE CSM SOLOTIMELINE.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTIOM5 - TRAJECTORYAMDGUIDAMCE- CONTINUED

R ITEM

5-85 A. THE LLSLANDMARKSIGHTINGSWILLBE CONSIDEREDACCEPTABLEIF THE PREMISSIONLLS POSITIONISCHANGED

BY LESSTHAN:

@ _ 7,900FT (CROSSTRACKLIMITMAY BE UPDATEDIN FLIGHTBASEDON QUALITYOF TRACKINGDATA.)

X _ 3,800FT

R _ 4,350FT

B, POWEREDDESCENTWI'LLNOT BE SLIPPEDTO ACHIEVEAN ACCEPTABLESET OF LANDMARKSIGHTINGS.

G-86 ALLOWABLEMISALIGMMEMTAT PDI IS 0.6 OEG ABOUTTHE Y AXIS. IF THE SECOMDP52 ALIGMMEMTDETECTSDRIFTRATES

INDICATIVEOF GREATERMISALIGNMENT,PDI WILLBE SLIPPEDONE REV IF NEW COMPENSATIONCANNOTBE IMMEDIATELYAPPLIED.

RULES5-87THROUGH5-89ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION5 _ TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

RULES5-85THROUGH5-89ARE RESERVED.

5-90 LR DATAIS REQUIREDFOR LANDING.

A. LOCK-ON

I. LR DATAACCEPTEDAND CONVERGEDCONTINUOUSTO P64 - CONTINUEMISSIONIF LOSSOF LOCKOCCURSIN P64.

2. LR DATAACCEPTEDAND CONVERGEDWITHSUBSEQUENTDROPOUT- CONTINUETO P64.

(A) LANDINGRADARREGAINEDIN P64.

(1) DATAACCEPTEbBY LGC - CONTINUEMIssION

(2) DATANOT ACCEPTEDBY LGC -.ATTEMPTMANUAL,LANDINGIF LR/PGNSAH <1500FT

(B) LANDINGRADARNOT REGAINEDAT P64 - ABORT

3. LATELR LOCK-ONWITHDATABEINGINCORPORATEDAND GONVERGING- CONTINUETO P64

(A) DATAACCEPTEDBY LGC - CONTINUEMISSION

(B) DATANOT ACCEPTEDBY LGC - ATTEMPTMANUALLANDING

8. MINIMUMALTITUDEWITHOUTLR ALTITUDEINCORPORATION

I. PGNSALTITUDELESSTHAN22,000FEETAND PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFNOR DOPPLER

RESIDUALS,THATCAUSEAN AGS-PGNS_DIAL VELOCITYDIFFERENCE

(A) MADIALN69 NOT INCORPORATEDAND DIFFERENCEEXCEEDSlO FPS - ABORT

(B) RADIALN69 INCORPORATEDAND DIFFERENCEEXCEEDS20 FPS - ABORT

2. PGNSALTITUDELESSTHAN 18,000FEETAND PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERBUT NOT BY AGS,

CAUSETHE MSFN-PGNSRADIALVELOCITYDIFFERENCETO EXCEED-20 FPS - ABORT

3, PGNSALTITUDELESSTHANI0,000FT

(A) RADIALN69 NOT INCORPORATED- ABORT

(B) LOSSOF WORKINGPGNS (ASDEFINEDBY RULE5-91)- ABORT

4. PGNSALTITUDELESSTHAN6000FT - ABORT

NOTE
FORFAILURESIN THEPGNS/LRINTERFACES.INCORPORATIONMAY
BESATISFIEDBYA PGNS/LRCOMPARISONRESULTINGIN AH< 1500 FT.

C. MINIMUMALTITUDEWITHOUTLR VELOCITYINCORPORATION

I. PGNSALTITUDELESSTHANI0,000 FEETWITHLANDMARKTRACKINGOBTAINEDANDpGNSNAVIGATIONERRORSCONFIRMED
BYAGSORDOPPLERTHATCAUSEMSFN- PGNSDOWNRANGEORCROSSRANGEVELOCITYDIFFERENCES
(A) NAVN69 INCORPORATEDANDat EXCEEDS+50 OR-35 FPSORaY EXCEEDS+90 OR-70 FPS- ABORT

(D) NAVN69 NOTINCORPORATEDANDaX EXCEEDS±20 FPSORaY EXCEEDS+45 OR-25 FPS- ABORT

2. PGNSALTITUDELESSTHANI0.000 FEETWITHOUTLANDMARKTRACKINGOBTAINEDANDPGNSNAVIGATIONERRORSCONFIRMED

BYAGSORDOPPLERTHATCAUSEMSFN- PGNSDOWNRANGEORCROSSRANGEVELOCITYDIFFERENCES

(A) NAVN69 INCORPORATEDANDa_ EXCEEDS±35 FPSORAY EXCEEDS+70 OR-25 RMS- ABORT
(B) NAVN6R NOTINCORPORATEDANDAXEXCEEDS±IB FPSORAY EXCEEDS+30 OR-I0 FPS- ABORT.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-91 POWEREDDESCENTWILLBE TERMINATEDFOR THE FOLLOWING:

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

DIFFERENCES:

a_ (DOWNRANGE) > +90 OR -35 FPS

a_ (CROSSRANGE)_ 290 FPS

a_ (RADIAL) > +60 OR -35 FPS

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERRESIDUALBUT NOT BY AGS,THATRESULTIN THE FOLLOWING

MSFN-PGNSVELOCITYDIFFERENCES:

A_ (CROSSRANGE)• ±200FPS

a_ (RADIAL) > +4.._._55OR -35 FPS

C. COMMANDEDTHRUSTINCREASINGPRIORTO THROTTLEDOWNOR P63 TGO = 80 SECONDS

D. GTC GREATERTHAN57 PERCENTBY P63/P64PROGRAMSWITCHPLUS15 SECONDS

E. FAILURETO ACHIEVEFTP (AUTOOR MANUAL)BY NOMINALTIG + 31 SECONDS(ABORTAT GTC DIVERGENCE)

F. THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21_03,Oil07,21204,21302,21501,00402(CONTINUING)

G. CONSIDERATIONWILLBE GIVENTO ABORTINGFOR VIOLATIONOF THE TIMEBAISEDDPS ABORTBOUNDARY.

5-92 THE DESCENTTARGETPOINTWILLDE SHIFTEDDOWNTRACKIF GTC INDICATESNO TUROTTLEDOWNBY P63/64PROGRAM
SWITCH- THE MAXIMUMSHIFTIS AS FOLLOWS:

A. 20,000FT DOWNTRACKIF VALIDLANDMARKSIGHTINGSWEREOBTAINED.

B. IO,OOOFT DOWNTRACKIF NO VALIDLAND

C. NO DOWNTRACKSHIFTWILLBE ALLOWEDIFTHE APPROACHAZIMUTHIS BETWEEN95 AND I00 DEG

NOT__EE
ONEMINUTEOF RCSWILL BEUSEDTOALLOWLANDING
WITHINTHEABOVELIMITS.

5-93 AN ABORTWILLNOT BE REQUESTEDFOR A PGNSFAILUREAFTERPITCHOVERIN THE APPROACHPHASE.

5-94 IN THE EVENTMSFNAND DOPPLERDATAARE NOT AVAILABLEFOR CONFIRMATIONOF PGNS/AGSERRORS,POWEREDDESCENTWILLBE

TERMINATEDFOR THE FOLLOWINGAGS-PGNSVELOCITYDIFFERENCES:

AR > -35 FPS

A_ > +60 FPS OR -35 FPS

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION5 - TRAJECTORYANDGUIDANCE- CONTINUED

r__ITEM

5-95 IN THE EVENTMSFN,DOPPLER,AND AGS NAV DATAARE NOT AVAILABLEFORMONITORINGOF POWEREDDESCENT,AN ABORTWILL

BE PERFORMEDIF LR DATAIS NOT INCORPORATEDINTOTHE PGNSBY 7 MIN.

RULES5-96THROUGH5-100ARE RESERVED.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

ASCENT

5-I01 LM LIFTOFFWILLBE DELAYEDONE REVOLUTIONRATHERTHANACCEPTINGA SLIPIN NOMINALLIFTOFFTIMEGREATERTHAN

A. IO SECONDSFORTHE DIRECTRMDZTECHNIQUE

B. 90 SECONDSFORTHE COELLIPTICSEQUENCERNDZ

5-102 FOLLOWINGA DESCENTABORT,GUIDANCESWITCHOVERTO AGS WILLBE PERFORMEDFOR

A. THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21103,OllO7,21204,21302,AND 21501

B. PGNSNAVIGATIONERRORSTHATRESULTIN:
'I

I. AGS PREDICTEDINSERTIONHp < 40,000FEET.

2. AGS PREDICTEDINSERTIONHa GREATERTHANTARGETVALUEPLUS40 NAUTICALMILES.

3. AGSPREDICTEDINSERTIONWEDGEANGLEGREATERTHAN1.0 DEGREE.

5-103 DURINGASCENT,GUIDANCESWITCHOVERTO AGS WILLBE PERFORMEDFOR

A. THE FOLLOWINGPGNSALARMS: 20105,00214•20430,20607•21103,Oil07,21204,21302,AND 21501

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY AGS RESIDUALS,THATRESULTIN THE FOLLOWINGMSFN-PGNSVELOCITYDIFFERENCES:

A_ (DDWNRANGE) > *24 FPS

At (CROSSRANGE)> *90 FPS (COELLIPTICSEQUENCERENDEZVOUS),> *45 FPS (DIRECTRENDEZVOUS)

A2 (RADIAL) > ±37 FPS

C. PGNSNAVIGATIONERRORSTHATRESULTIN

I. AGS PREDICTEDINSERTIONHp < 40,000FEET.

2. AGS PREDICTEDINSERTIONHa GREATERTHANTARGETVALUEPLUS40 NAUTICALMILES.

3. AGS PREDICTEDINSERTIONWEDGEANGLESGREATERTHAN1.0 DEGREE(COELLIPTICSEQUENCERENDEZVOUS),

GREATERTHAN0.5 DEG (DIRECTRENDEZVOUS)

D. IF MSRMNOT VALIDDURINGASCENTTHE FOLLOWINGDOPPLERRESIDUALSWILLBE USEDTO CONFIRMSWITCMOVER:

l.(A). AGS-PGNSAt (CROSSRANGE)> *45 FPSAND DOPPLER-PGNSRESIDUAL> ±8.0FPS FOR THE DIRECTRMDZ

(B). AGS-PGNSAt (CROSSRANGE)> ±90 FPSAND DOPPLER-PGNSRESIDUAL> ±16.0FPS FOR THE COELLIPTICRNDZ

2. AGS-PGNSA_ (RADIAL)> ±37 FPS AND DOPPLER-PGNSRESIDUAL> ±32.0FPS
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

5-I04 DURINGASCENT,THE AGS WILLBE DECLAREDNO-GOFOR CONFIRMEDAGS NAVIGATIONERRORSTHATRESULTIN

A. PGNSPREDICTEDINSERTIONHp < 30,000FT.
B. PGNSPREDICTEDINSERTIONHa GREATERTHANTARGETVALUEPLUS40 NM

C. PGNSPREDICTEDINSERTIONWEDGEANGLEGREATERTHAN].O DEGREE(COELLIPTICSEQUENCERENDEZVOUS),GREATER

THANO.B DEG (DIRECTRENDEZVOUS)

5-I05 THE GROUWDWILL_OT REQUESTSWITCBOVERAFTERAGS TGO _ 30 SEC.

RULENUMBERS5-106THROUGH

G-llOARE RESERVED
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

._ ITE___._M

RENDEZVOUS

5-I11 THE PGNS IS PRIMEFOR EITHERTHE DIRECTRNDZ(TPIONLY)OR THE COELLIPTICSEQUENCE(CSI,CDH,AND TPI)MANEUVER
COMPUTATION/EXECUTIONWITHTHE AGS AS BACKUPUTILIZINGTHE ACCEPTEDSOLUTION.THE AVAILABLESOLUTIONSFOR THESE

MANEUVER(S)ARE, (INORDEROF PRIORITY)PGNS,AGS,CMC,AND CHARTS.

A. THE FOLLOWINGVOTINGLOGICWILLBE OBSERVEDFORALL MANEUVERS:

1. IF VHF AND RR AGREE- VOTE2 OUT OF 3 SOURCESAND EXECUTETHE PRIORITYSOLUTION

2. IF VHF AMD RR DISAGREE- MSFNWILL BE UTILIZEDTO ISOLATETHE FAILEDSYSTEM

B. AGREEMENTBETWEENSOURCESIS DEFINEDAS

I, DIRECTRMDZ- TIP

(A) 3 FPS IN AVX

(B) 7 FPS IN aVy

(C) 9 FPS IN aVZ

NOTE

LM BIASESDF ] FPS IN AVX AND -2 FPS IN AVZ
WILLBE APPLIEDTO THE LM SOLUTIONFOR COMPARISON

WITHTHE CSM SOLUTION

2. COELLIPTICSEQUENCERNDZ- ALL MANEUVERS

(A) 3 FPS IN AVX

(B) 7 FPS IN aVy

(C) 9 FPS IN AVZ

C. THE CMC SOLUTIONFORTHE PLANECHANGEMANEUVERWILLALWAYSBE EXECUTEDIF GREATERTHAN5 FPS.

5-I12i LIFTOFFWILLBE COMPUTEDTO SATISFYTHE FOLLOWINGCONSTRAINTS:

A. OIRECTRNDZ

I. THE AHAT TPI WILLBE IS NM.

2. THE AoAT TPI WILLBE +l.6DDEG.

3. THE WEDGEANGLEAT INSERTIONWILLBE ZERODEGREES.

4. TPI WILLOCCUR45 MIN AFTERINSERTION.

B. COELLIPTICSEQUENCERNDZ

I. THE AHAT TPI WILLBE 15 NM.

2. THE NOMINALELEVATIONANGLE(26.6DEG)WILLOCCUR16 MIN PRIORTO SUNRISE.

3, THE CDH MANEUVERWILLBE APPROXIMATELYZEROaV.
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NASA - Manned Spacecraft Center 

MISSION RULES 

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED 

R...W.!B:! 
5-113 I COELLIPTIC SEQUENCE RNDZ EXECUTION SHALL. WHERE POSSIBLE. OBSERVE THE FOLLOWING CONSTRAINTS: 

A. THE ACTUAL ~H MAY BE SLIPPED ±5 NM FROM 15 NM 

B. TPI MAY OCCUR NO EARLIER THAN 31 MIN PRIOR TO SUNRISE 

C. THE fiT BETWEEN CDH AND TPI MUST BE GREATER THAN 30 MIN 

5-114 I THE "BAILOUT" MANEUVER TO TRANSFER FROM THE DIRECT RNDZ TECHNIQUE TO THE COELLIPTIC SEQUENCE RNDZ WILL BE 

EXECUTED IF: 

A. THE flV G OF THE TWEAK MANEUVER BECOMES GREATER THAN 60 FPS 

B. EXECUTION OF THE TWEAK WOULD RESULT IN A LM PERILUNE OF LESS THAN 5 NM 

C. LOSS OF ANY SYSTEM DURING ASCENT RESULTING IN VIOLATION OF THE RNDZ NAVIGATION MATRIX 

5-115 I A. ONE PRIMARY RNDZ NAVIGATION TECHNIQUE IS REQUIRED TO COMMIT TO THE DIRECT RNDZ. THE PRIMARY RNDZ 

NAVIGATION TECHNIQUES ARE: 

1 • LGC AND RNDZ RADAR 

2. AEA AND RNDZ RADAR 

3. CMC, SEXTANT. AND LM LIGHT 

B. THE SECONDARY RNDZ NAVIGATION TECHNIQUES, WHICH MAY YIELD ACCEPTABLE MANEUVER SOLUTIONS BUT ARE NOT 

CONSIDERED ADEQUATE AS A SINGLE MANEUVER COMPUTATION SOURCE FOR COMMITTING TO DIRECT RNDZ ARE: 

1. AEA. VHF EMS, LM COAS, AND CSM LIGHT 

2. AEA. VHF CMC, LM COASt AND CSM LIGHT 

3. GMC. VHF CMC. SEXTANT. AND REFLECTED SUNLIGHT 

4. GMC. VHF CMC, CSM COAS, AND LM LIGHT 

5. CMC, VHF CMC, CSM COAS, AND REFLECTED SUNLIGHT 

RULES 5-116 THROUGH 5-120 

ARE RESERVED. 
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MISSION RULES 

SECTION 5 - TRAJECTORY AND GUIDANCE CONTINUED 

R I ITEM 

5-1211 

5-122 

5-1231 

5-124 

5-1251 

5-1261 

5-1271 

TRANSEARTH ENTRY 

TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS: 

A. IF VEl> 31000 FPS OR G&N NO-GO, USE STEEP TARGET LINE. 

B. IF VEl < 31000 FPS AND G&N GO, USE SHALLOW TARGET LINE. 

1 TRANSEARTH MeC PHI LOSOPHY 

A. TEC MCC WILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLE. 

B. IF GAMMA EI IS OUTSIDE THE ENTRY CORRIDOR. 

1. PRIOR TO GET OF NOMINAL MeC 5 EXECUTE MCC ASAP IF PREDICTED ~V AT MCC 5 IS > 20 FPS 

2. AFTER MeC 5 - EXECUTE MCC ASAP 

C. MCC GREATER THAN MINIMUM IMPULSE CAPABILITY WILL USE THE SPS IF PRACTICAL. 

TEC MCC FOR LANDING AREA CONTROL 

A. PRIOR TO EI MINUS 24 HRS - WILL BE EXECUTED FOR RECOVERY ACCESS VIOLATIONS, UNACCEPTABLE WEATHER AT IP. OR IF 

THERE IS ANY LAND MASS IN THE G&N EMS. OR CONSTANT G LANDING AREAS OR IF A SIGNIFICANT LAND MASS IS IN 

ANY OTHER PORTION OF THE OPERATIONAL FOOTPRINT. 

B. AFTER EI MINUS 24 HRS WILL NOT BE EXECUTED. 

1 RESERVED 

BACKUP ENTRY IS CONSTRAINED AS FOLLOWS: 

A. THE CONSTANT 6 ENTRY MUST FALL BETWEEN 3 AND 5 G'S. 

B. EMS RANGING WILL NOT BE ATTEMPTED UNTIL V IS LESS THAN 25500 FPS. 

WEATHER AVOIDANCE WITH AERODYNAMIC LIFT WILL NOT BE ATTEMPTED UNLESS THE G&N IS OPERATIONAL, OR EMS-INDICATED 

VELOCITY IS LESS THAN 25500 FPS. 

PREDICTED ENTRY CORRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY 

A. UNDERSHOOT LINE EXCEED - GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK 6 IS PASSED, THEN FLY G&N. 
B. OVERSHOOT LINE EXCEED - GROUND ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G'S FOLLOWED BY 4-6 CONSTANT ENTRY. 

MISSION 1 REV 1 DATE SECTION GROUP PAGE 
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MISSION RULES 


SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED 

R ITEM 

5-128 I RESERVED 

5-129 I RESERVED 

5-130 I THE G&N IS NO-GO DURING ENTRY IF 

A. P65 VALUE OF VL 01 FFERS FROM THE GROUND COMPUTED LIMITS 

B. P65 VALUE OF DL DIFFERS FROM THE GROUND COMPUTED LIMITS 

C. CAUSES TRAJECTORY TO VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL 

D. CAUSES TRAJECTORY TO VIOLATE THE ONSET LIMITS (G) ON EMS SCROLL 

E. THE G&N TRIM ATTITUDES AT CM/SM SEP 01 FFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER THAN 5 DEG 
F. THE G&N TRIM ATTITUDES AT .05 G DIFFER FROM THE GROUND VALUES BY GREATER THAN 5 DEG 

G. THE CMC FAILS TO SEQUENCE FROM P63 TO P64 AT RET .05 G ±5 SEC 
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-131 TEl ABORTSAND RESIDUALTRIMMINGPHILOSOPHY

A. IN GENERAL,ONCETHE SPS HAS BEENIGNITED,THE MANEUVERWILLBE COMPLETEDWITHTHE SPS ENGINE. THIS

IMPLIESTHATTHEREWILLBE NO MANUALSHUTDOWNSAND AS MANYRESTARTSAS NECESSARYTO COMPLETETHE TEI

MANEUVER.QUANTITIESFOR THE AV RULESLISTEDBELOWFOR PREMATURESHUTDOWNSARE GUIDELINESFOR USE OF
ROS PROPELLANT.

I. NO SPS IGNITION- DO NOTATTEMPTA MANUALRESTART. SLIPl REV AND DO MALFUNCTIONPROCEDURES.

2. AFTERSPS IGNITION,THEREWILLBE NO MANUALSPS SHUTDOWN.

3. FOR PREMATURESHUTDOWN:

(A) TEl AV REMAININGGREATERTHANTHE RCSAV CAPABILITYMINUS20 FPS - RESTARTSPS AND COMPLETETHE

TARGETEDBURN. NO TRIM.

(B) TEl aV REMAININGLESSTHANTHE RCS AV CAPABILITYMINUS20 FPS,BUT GREATERTHAN5 FPS - RCS +X OR

SPS MAY BE USEDTO COMPLETETHE TARGETEDBURNBASEDUPONCREWJUDGEMENT.NO TRIM.

(C) RESIDUALLESSTHAN5 FPS - TRIMX AND Z.

NOT.__.EE
THISRULEALSOAPPLIESFOR A DPS TEl WITH

NO OPERATIONALSPS FOR BACKUP.

B. PREMATUREDPSTEl SHUTDOWNWITHAN OPERATIONALSPS AS BACKUP

I. NO DPS IGNITION- SLIPI REVAND DO MALFUNCTIONPROCEDURESAND RETARGETUSINGDPS OR SPS.

2. FOR A PREMATURESHUTDOWNIN THE MODEIII REGION(ACHIEVEDTEl AV < 1700FPS/PRE-ABORT

PERIODLESSTHAN15 HR) - TARGETTHE SPS FOR THE NEXTTEl.

3. FORA PREMATURESHUTDOWNIN THE MODEI REGION(ACHIEVEDTEI AV > 1700FPS)- TARGETTHE
SPS AT TEl +2 HR.

RULESS-13BTHROUGH5-139

ARE RESERVED.
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MISSION RULES

SECTIONS - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

RANGESAFETYRULESAND AGREEMENTS

GENERAL

G-140 RANGESAFETYPOLICIESANQCRITERIAARESPECIFIEDINAFETRMANUAL(AFETRM)127-1DATEDl JANUARY1969.THE
FOLLOWINGMISSIONRULESCONCERNINGSPECIFICAFETR/RASAINTERFACESUPPLEMENTAFETRM127-I.

5-141 THE RSO WILLACCOMPLISHTHE PAD EMERGENCYRANGECUTOFFPROCEDUREIF THE SPACEVEHICLEWILLROT LIFTOFF AFTER

IGNITIONAND NASAIS UNABLETO ACCOMPLISHCUTOFF. THE RSO WILLSEND "ARM/MFCO"ONLYIN RESPONSETO A CODED

VERBALREQUESTFROMTHE NASALAUNCHVEHICLETESTCONDUCTOR(CLTC). THE CLTCWILLCALLTHE RSO ON THE CLTC-RSO

DIRECTLINETO TRANSMITTHISREQUEST. THE RSO WILLNOT EXECUTETHISPROCEDUREIF HE HAS A LIFTOFFINDICATION.

5-142 THE FLIGHTDIRECTOR(FD)WILLINITIATEABORTIN RESPONSETO A CODEDVERBALREQUESTFROMTHE RSO. THIS

PROCEDUREWILLBE EXECUTEDIF RANGESAFETYFLIGHTTERMINATIONCRITERIAHAVEBEENVIOLATEDAND RSO EFFORTS

TOTERMINATETHRUSTHAVEFAILED. THE REQUESTFROMRSO TO FD WILLBE TRANSMITTEDON THE FLIGHTDIRECTOR

LOOPWITHTHE FIDO-RSOPRIVATELINEAS BACKUP.

5-143 THE RSO WILLSEND"ARM/MFCO"IN RESPONSETO A CODEDVERBALREQUESTFROMTHE FLIGHTDIRECTOR(FD)OR THE FLIGHT

DYNAMICSOFFICER(FIDO). THISPROCEDUREWILLBE EXECUTEDIF ABORTLIMITSHAVEBEENEXCEEDEDAND ABORTACTION

HAS BEENUNSUCCESSFUL.THE REQUESTFROMFD/FIDOTO THE RSO WILLBE TRANSMITTEDON THE RSOLOOP (CAPEIll)
WITHTHE FIDO-RSOPRIVATELINEAS BACKUP.

B-144 THE FD WILLINFORMTHE RSO WHENTHE S-ICNO. 3 OR NO. 4 ENGINEHAS SHUTDOWNBY STATING"RSO,NO. 3 OUT"OR

"NO.4 OUT"ON THE RSO LOOP(CAPEIll)AND/ORACTIVATETHE ENGINEOUT LIGHTON THE RSO CONSOLE. THE NO. 3
ENGINEOUT LIGHTCIRCUITFOR FD TO RSO IS HIGHLYDESIRABLE.

5-145 IF RANGESAFETYDESTRUCTLINESARE VIOLATED,THE RSO WILLSEND"ARM/MFCO"AND NOTIFYTHE FD/FIDO. NO SPS

THRUSTINGWILLBE INITIATEDFOLLOWINGSUCHRANGESAFETYACTIONEXCEPTTO PROVIDECREWSAFETYAS DETERMINED
BY THE FD.

5-]46 IF AN ESTABLISHEDIMPACTPREDICTION(IP)POINTIS ON THE CAPEKENNEDYLANDAREA,"DESTRUCT/PD"WILLBE
TRANSMITTED.

B-147 IF AN ATTEMPTTO TERMINATETHRUSTBY "ARM/MFCO"IS UNSUCCESSFULWHILETHE IP IS ON THE CAPEKENNEDYLANDAREA,

"DESTRUCT/PD"WILLBE SENT.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-148 WHENTHE IP HAS MOVEDOFF THE CAPE,FLIGHTTERMINATIONACTIONWILLBE LIMITEDTO "ARM/MFCO"OR CREWINITIATED

ABORT. THE "DESTRUCT/PD"FUNCTIONWILLBE SENTONLYAFTERFD/FIDOCONFIRMATIONOF SATISFACTORYSPACECRAFT

SEPARATION,AND ONLYIF FUELDISPERSIONIS NECESSARY.

5-149 IF AN IP POINTIS ESTABLISHEDAND "DESTRUCT/PD"IS DEEMEDUNNECESSARY,THE RSOWILL NOTIFYFD/FIDO,"SAFEWILL

BE SENTUPONFD/FIDO'SREQUEST,'RSOSENDSAFE'".

5-150 FD/FIDOWILLDECLARETOTHERSOWHENTHEREISNOPOSSIBILITYOFINSERTINGTHESPACECRAFTINTOANORBIT,AND

THERSOWILLNOTALLOWTHEAFRICANGATETOBEOVERFLOWN.'

5-151 AN ETR RANGESAFETYOFFICER(BRSO)IS REQUIREDAT BERMUDATO MONITORPRESENTPOSITIONAND IMPACTPREDICTION

CHARTS,TO OBSERVETELEMETRYDISPLAYS,AND TO TRANSMITTHE RANGESAFETYFUNCTIONSWHENCOMMANDEDTO DO SO BY

THE RSO. FOR FLIGHTAZIMUTHSLESSTHAN090 DEGREES,THE BRSOWILLASSUMEPRIMARYRANGESAFETYRESPONSIBILITY

.IN.THE EVENTOF LOSSOF COMMUNICATIONSBETWEENTHE BRSOAND THE RSO.

5-152 SAFINGBY THE RSO WILLBE TRANSMITTEDAFTERGATEPENETRATIONAND FIRSTS-IVBCUTOFFWHENTHE FD/FIDOREQUESTS,

"RSOSENDSAFE." WHENSAFINGIS CONFIRMED,THE RSO WILLSTATE"SAFINGCONFIRMED."IN THE EVENTOF LOSSOF

COMMWITHFD/FIDO,THE RSO WILLSENDSAFEONLYIF HE CAN CONFIRMS-IVBCUTOFF.

5-153 IF SAFINGCANNOTBE CONFIRMEDBY.THERSO,ANOTHERSAFINGATTEMPTWILLBE MADEBY THE RSO ON THE FIRSTORBITAL

PASSOVERTHE CAPE. COORDINATIONWILLBE EFFECTEDWITHTHE SUPERINTENDENTOF RANGEOPERATIONS(SRO)AND

FIDOTO ENSURECOMMANDCOVERAGEAND TELEMETRYDISPLAYAVAILABILITY.AT THE AGREEDTIME,FIDOWILLSTATE,

"RSOSENDSAFE." UPONCONFIRMATION,THE RSO WILLSTATE,"SAFINGCONFIRMED".

5-154 THE FD/FIDOWILLINFORMTHE RSO I_EDIATELYUPONDETER_IMATIDNOF A SPACECRAFTSEPARATION.THISHOTIFICATIDN

WILLBE TRANSMITTEDON THE RSO LOOP (CAPE]ll)WITHTHE FIDO-RSOPRIVATELINEAS BACKUP.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

TRACKINGSOURCES

5-155 AT LEASTTWO (2) VEHICLEPOSITIONDATASOURCESARE MANDATORYTO L/O FOR EACHPHASEOF POWEREDFLIGHTPRIORTO
THE AFRICANGATETO ENABLETHE RANGESAFETYOFFICERTO DETERMINEIF THE VEHICLEIS NORMALOR VIOLATESESTABLISHED

INFLIGHTSAFETYCRITERIA.

B-156 DATAFROMTWO (2)OF THE FOLLOWINGTHREE(_3)RADARSARE MANDATORYTO L/O {OTHERHIGHLYDESIRABLE):

BERMUDAFPS-16,BERMUDAFPQ-6,AND GRANDTURKTPQ-18.

5-157 PRESENTPOSITIONAND IP PLCTSAT BERMUDA(BDA)USINGINPUTSFROMEITHERTHE BDA FPS-16OR BDA FPQ-6RADAR

ARE HIGHLYDESIRABLEFORLAUNCH.

M_SSION _EV DATE SFGTION GROUP PAGE
APOLLO17 FNL 9/I/72 TRAJECTORY RANGESAFETY

AND GUIDANCE 5-25 Tape19.3

_8_ _ NABA--MS c



NASA - Manned Spacecraft Center

M|SSION RULES

SECTIONB - TRAJECTORYANDGUIDANCE- CONTINUED

R ITEM

AIRBORNESYSTEMS

5-1BB TWO (2) OPERATIONALRANGESAFETYCOMMANDRECEIVERSON EACHLAUNCHVEHICLESTAGE(S-IC,S-ll,AND S-IVB)ARE

MANDATORYTO L/O. THE RANGESAFETYSUPERVISOR(CRSS)AT THE LAUNCHCONTROLCENTERWILLDETERMINEIF THE

RECEIVERSARE OPERATINGPROPERLY.

5-159 IU C-BANDBEACONNO. 1 OR NO. B IS HIGHLYDESIRABLEFOR LAUNCH.

M_SSION _EV DATE SECTION GROUp PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITE____"_.

COMMAND/CONTROL

5-160 NASABERMUDADRSCOMMAND/CONTROLCAPABILITYIS MANDATORYTO L/O FOR FLIGHTAZIMUTHSLESSTHAN90 DEGREES.

5-161 A 4-SECONDTIMEDELAYBETWEEN"ARM/MFCC"AND "DESTRUCT/PD"WILLBE PROVIDEDBY TIMERSIN THE RSO CONSOLEIN THE
RCC,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned SpacecraftCenter

MISSIONRULES

SECTIONB - T_JECTORYAND GUIDANCE- CONTINUED

R ITEM

COMMUNICATIONS

5-162 ONE (1)OF TWO (2) PRIVATE,INDEPENDENT,GEOGRAPHICALLYDIVERSIFIEDCOMMUNICATIONSLINKSBETWEENTHE RSO AND
BRSOIS MANDATORYAND THE OTHERIS HIGHLYDESI_BLE.

B-163 ONE (1)OF THE FOLLOWINGTHREE(3) COMMUNICATIONSLIN_ _S _NDATORY BETWEENTHE RSO AND FD/FIDOAND THE OTHERS
ARE HIGHLYDESIRABLE.

A. RSO LOOP (CAPEIll)

B. RSO PRIVATELINE

C, FLIGHTDIRECTORLOOP

B-164 A COMMUNICATIONSLINKBETWEENTHE RSO AND THE _NGE SAFETYSUPERVISOR(CRSS)AT THE LAUNCHCONTROLCENTERIS

MANDATORYFORT-40MINUTEDESTRUCTCHECKS.

5-165 A DIRECTLINECOMMUNICATIONSLINKBETWEENTHE RSO AND THE LAUNCHVEHICLETESTCONDUCTOR(CLTC)IS HIGHLY
DESIRABLE.

MISSION REV DATE S{CTION GROUp PAGE
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NASA- Manned Spacecraft Center
MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

TELEMETRY

5-166 IUTELEMETRYDATA(ONBOARDGUIDANCEPARAMETERS)TOTHERTCSAREHIGHLYDESIRABLEUNTILS-IVBCUTOFFFORIP
COMPUTATIONANDRSODISPLAY.

5-167 TELEMETRYREQUIREMENTSTO BE DISPLAYEDFOR THE RSOAND THE BRSOARE HIGHLYDESIRABLE.

MISSION REV DATE SECTIQ_ GROUp PAGE
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONCLUDED

R ITEM

RANGESAFETYWEATHERRESTRICTIONS

5-168 WINDRESTRICTIONS

AN ANNUALPROFILEWINDRESTRICTIONOF 1.25SIGMA(ll PERCENT)WILLBE IN EFFECTFORLAUNCH.

5-16S CEILINGAND VISIBILITYRESTRICTIONS

NO CEILINGOR VISIBILITYRESTRICTIONSWILLBE IMPOSEDPROVIDINGCNV FPS-16AND MILATPQ-I8RADARSAND

BEACONNO. I ARE OPERATIONAL.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION6 - SLV - TBI THROUGHTB4/TB4A

R ITEM

SUMMARYOF LAUNCHPHASERULES

6-I S-ICLOSSOF THRUST

6-2 LOSSOF ATTITUDECONTROL

6-3 INERTIALPLATFORMFAILURE- ACCELEROMETER

6-4 SLV INERTIALPLATFORMFAILURE

6-5 S-IVBCRYOREPRESSVALVESFAILOPEN

6-6 EXCESSIVEATTITUDEERRORIN PITCHOR YAW DURINGS-IIBURN

6-7 S-IILOSSOF THRUST

6-8 S-IIGIMBALSYSTEMFAILURE

6-9 S-IISECONDPLANESEPARATIONFAILS

6-10 S-IVBLOSSOF HYDRAULICFLUID

6-II S-IVBLOSSOF THRUST

6-12 S-IVBCOLDHELIUMSHUTOFFVALVE(S)FAILOPEN

THE FOLLOWINGMISSIONRULESALSOAPPLYTO THISSECTION:

NONE

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION6 - SLV - TBI THROUGHTB4/TB4A- CONTINUED

R ITEM

A. BSEGENERALIZEDSWITCHSELECTORCOMMANDCAPABILITYEXISTS:

I. WHENCREWENABLESIU COMMANDSYSTEM(EXCEPTAS NOTEDBELOWIN ITEMD)
2. AFTERTB7 + 20 MIN

3. AFTERSPACECRAFTSEPARATION

B. BSEMANEUVERUPDATEANDINHIBIT CAPABILITYEXISTSFORTB7 MANEUVERSONLY.

C. BSE HASNAVIGATIONUPDATECAPABILITY(FMR6-3) ANDTARGETUPDATECAPABILITY(NO REQUIREMENT).

D. BSEHASNOCOMMANDCAPABILITYDURINGPOWEREDBURNPHASES.

E. A SAFEDISTANCEBETWEENTHESPACECRAFTANDS-IVB/IU IS DEFINEDAS 7000 FT.

F. BSEWILL RECOMMENDNOS-IVB RESTARTFORANYCONFIRMEDCONDITION/MALFUNCTIONIN THELAUNCHVEHICLEWHICH
RESULTSIN:

I. A CATASTROPHICHAZARD

2. ACHIEVEMENTOF AN S-IVB ENGINEMAINSTAGEBURNWITHEXPECTEDCUTOFFORSHUTDOWNCONDITIONSDEFINITELY

PRECLUDINGAN ACCEPTABLELUNARMISSION. IN APPLYINGTHIS CRITERIATO SPECIFICMISSIONRULES,A GO/NO

GORECOMMENDATIONWILL BE REQUIREDIF INSUFFICIENTS-IVB CONSUMABLESORPROPULSIONPERFORMANCEIS

AVAILABLETOASSUREANYFINITE PROBABILITYOF ACHIEVINGA CUTOFFORBITWITH28K NMAPOGEE
ALTITUDE(FMR7-I).

G. IN THEEVENTOF NOS-IVB IGNITIONAT RESTARTORAN EARLYS-IVB SECONDBURNCUTOFF,THESPACECRAFTSHOULD

REMAINATTACHEDTOTHE S-IVB/IU ANDMONITORLH2 ANDLOXULLAGEPRESSURESUNTILTHE STAGESTATUSCANBE
ASSESSEDBY GROUND.IF EMERGENCYSEPARATIONIS REQUIREDIMMEDIATELYAFTERS-IVB CUTOFF.THESPACECRAFT
SHOULDIMMEDIATELYGOTOA SAFEDISTANCE(7000 FT) FROMTHES-IVB/IU.

H. ABORTORSPACECRAFTSEPARATIONDURINGLAUNCHPHASEWILL BE RECOMMENDEDFORTHE FOLLOWING:

6-I S-IC LOSSOF THRUST

6-5 S-IVB LOXCRYOREPRESSVALVE(S)FAIL OPEN
6-6 EXCESSIVEATTITUDEERRORSIN PITCHORYAWDURINGS-II BURN

**6-7 S-If LOSSOF THRUST
**6-8 S-II ANYSINGLEACTUATORHARDOVERINBOARD

6-9 S-II SECONDPLANESEPARATIONFAILS TOOCCURAT TB3 + 31SEC

6-10 S-IVB LOSSOF ENGINEHYDRAULICFLUIDPRIORTO FIRSTS-IVB BURN
6-II S-IVB STAGELOSSOF THRUST

6-12 S-IVB COLDHELIUMSHUTOFFVALVE(S)FAILS OPEN

I. SPACECRAFTGUIDANCETAKEOVERWILL BE RECOMMENDEDFORTHE FOLLOWING:

6-4 LAUNCHVEHICLEINERTIALPLATFORMFAILURE-ATTITUDEREFERENCE

7-8 LOSSOFATTITUDECONTROLDURINGTB5, TB7

J. S-II/S-IVB EARLYSTAGINGWILL BERECOMMENDEDFORTHEFOLLOWING:

6-5 S-IVB LOX CRYOREPRESSVALVE(S)FAIL OPEN
**6-6 EXCESSIVEATTITUDEERRORIN PITCHORYAWDURINGS-II BURN
**6-7 S-II LOSSOF THRUST

**6-8 S-II ANYSINGLEACTUATORHARDOVERINBOARD

*'6-12 S-IVB COLDHELIUMSHUTOFFVALV(S) FAILSOPEN

** TIME DEPENDENT

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION6 - SLV- TB1THROUGHTB4/TB4A- CONTINUED

R ITEM

K, TLI INHIBITPRIORTO RESTARTOR SPACECRAFTSEPARATIONWILLBE RECOMMENDEDFORTHE FOLLOWING:

7-I INSUFFICIENTPROPELLANTSREMAINFORACHIEVEMENTOF ACCEPTABLEALTERNATEMISSIONS,

7-5 FAILUREOF RANGESAFETYSYSTEMAFTERINSERTION

7-8 LOSSOF ATTITUDECONTROL

7-22 S-IVBCONFIRMEDLOSSOF HYDRAULICFLUID

8-6 S-IVBACTUATORCONFIRMEDHARDOVERPRIORTO IGNITION

8-8 LOSSOF ATTITUDECONTROLDURINGS-IVBSECONDBURN

L, SPACECRAFTSEPARATIONOR TLI INHIBITWILLBE RECOMMENDEDUNLESSCOMMANDACTIONIS SUCCESSFULFOR THE

FOLLOWING:

7-4 J-2 ENGINEMAINOXIDIZERVALVEFAILSTO CLOSEAT FIRSTS-IVBCUTOFF

*7-6 S-IVBCOLDHELIUMSHUTOFFVALVESFAILTO CLOSE

7-12 J-2 ENGINEMAINFUELVALVEOR MAINOXIDIZERVALVELEAKAGE

"7-14 S-IVBSTAGECOMMONBULKHEADDELTAPRESSUREREACHESOR EXCEEDS+36 OR -26 PSID

7-20 J-2 ENGINESTARTBOTTLEPRESSUREOUTSIDERESTARTLIMITS

*EMERGENCYSEPARATIONREQUIRED

M, BSE WILL INHIBITTB6 IN THE EVENTA TLI NO-GODECISIONIS MADE IN TB5,

N, THEREMUSTBE AT LEASTAN 80 MIN COASTPERIODBETWEENS-IVB.FIRSTAND SECONDBURNS,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTION6 - SLV - TBI THROUGHTB4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6-_ S-ICSTAGELOSSOF LAUNCH CUES
THRUST

A&B.I. THRUSTOK SWITCHES- OFF
A. ANY SINGLEENGINE A. CONTINUEMISSION (K33-I15THROUGHK47-I15)

PRIORTO TB3
BSE INFORMFLIGHTAND FIDO. 2. THRUSTCHAMBERPRESSURE

(D8-101THROUGHD8-1OS)
B. ANY TWO OR MORE IB, ABORT

ENGINESPRIORTO 3. LONGITUDINALACCELERATION
DEACTIVATIONOF BSE INFORMFLIGHTAND TRANS- (A2L603)
ENGINEAUTOABORT MIT ABORTREQUEST.

4. FINALTHRUSTOK CUTOFF- ON
C. LOSSOF TWO ADJACENT C. ABORT (K52-I15THROUGHK56-I15)

CONTROLENGINESAFTER
DEACTIVATIONOF AUTO BSE INFORMFLIGHTAND TRANS- NOTES
ABORTAND BEFORE MIT ABORTREQUESTWHENALL --
TB2 + 8 SEC ENGINESCUT OFF A&B. I. CREWMAY DEACTIVATEAUTOMATICABORT

AFTERTBI 120 SEC.
D. LOSSOF TWO ADJACENT D. CONTINUEMISSION

CONTROLENGINES C. 1. FOR LOSSOF TWO ADJACENTCONTROL
AFTERTB2 + 8 SEC BSE INFORMFLIGHTAND FIO0. ENGINESBEFORECECO(TB2+ O ), ALL

ENGINESWILLCUT OFF AT CECO,FOR LOSS
E. LOSSOF THRUST- LAUNCH E. CONTINUEMISSION OF TWO ADJACENTCONTROLENGINESAFTER

ENGINE3 OR 4 (THIS CECO. ALL ENGINESWILLCUT OFF
RULEAPPLIESONLYFOR BSE INFORMFLIGHTAND FIDO. IMMEDIATELY.
THE UNIQUECASEOF FLIGHTINFORMRSO.
ENGINE3 OR 4 THRUST O. I. ALL ENGINESWILLSHUTDOWN
LOSSBETWEEN IMMEDIATELY.S-IC/S-IISTAGINGIS
0 TO 45 SEC) ENABLEDAT TB2 + 16.9SEC.

I. VOICECOMM l.(A)FLIGHTCONFIRMENGINE CUES
WITHRSO 3 OR 4 OUT VIA RSO

LOOP. E, I. THRUSTCHAMBERPRESSURE
(D8-I03AND D8-I04)

(B) FLIGHTCONFIRMNO
OTHERKNOWNANOMALIES 2. ENGINE3 OR ENGINE4 THRUSTOK
BY LIGHTACTIVATION SWITCHESOFF (K39-I15THROUGHK44-I15)
AND VOICEREPORT.

3. ENGINE3 OR 4 FNLTHRUSTOK CUTOFF
2. NO VOICECOMM 2. FLIGHTCONFIRMENGINE (K54-I15THROUGHK55-I15)

WITHRSO 3 OR 4 OUT AND NO OTHER
KNOWNANOMALIESBY LIGHT NOTES
ACTIVATION.

E. I. RSO PL OR FD LOOPBACKUPTO RSO LOOP.

2. CONFIRMATIONOF NO OTHERKNOWN
ANOMALIESWILLBE BASEDON:

(A) ENGINECHAMBERPRESSURENOT
DECREASING,AND

(B)THRUSTOK SWITCHES- ON

MISSION REV )ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MiSSiON RULES

SECTION6 SLV - TBI THROUGHTB4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

i6-2 LOSSOF ATTITUDE CUES
CONTROL

A.l.ANGULARRATES- PITCH(R4-602)OR
A. PRIORTO DEACTIVATIONLAUNCH A, ABORT YAW (R5-602)GREATERTHAN2 DEG/SEC

OF EDS AUTOABORT AND NOT DECREASING.ROLL(R6-602)
BSE TRANSMITABORTREQUEST GREATERTHANB DEG/SECAND NOT

DECREASING.

2. ANGULARRATES- PITCH(R13-602)OR
YAW (R8-602)GREATERTHAN2 DEG/SEC
AND NOT DECREASING.ROLL(R12-602)
GREATERTHAN5 DEG/SECAND NOT
DECREASING(SEENOTEA.2)

3. LOSSOF ATTITUDECONTROLALERT
(SEENOTEA.2.)

NOTES

A.I.THESECUESARE VALIDIF RATECHANNEL
SWITCHOVERHAS NOT OCCURRED.

B. BETWEENDEACTIVATION LAUNCH B. ABORT CUES
OFEDSAUTOABORT
ANDTB5 INITIATE BSETRANSMITABORTREQUEST B.I. ANGULARRATES- PITCH(R4-602), YAW

(R5-602), GREATERTHANOREQUALTO
]0 DEG/SEC,ROLL(R34-602) GREATERTHAN
OREQUALTO20 DEG/SED.

2. ANGULARRATES- PITCH(R13-602), YAW
(R8-602), GREATERTHANOREQUALTO
I0 DEG/SEC.

3. EDSOVERRATE- PITCHORYAW(K84-602),
ROLL(K83-602).

NOTES

B.I. R13-602 ANDR8-602 AREVALID IF RATE
CHANNELSWITCHOVERHASNOTOCCURRED.

2. LOSSOFATTITUDECONTROLALERTWILL BE
GIVENFORTHE FOLLOWINGCONDITIONS:

(A) LVDC/LVDACOMPUTATIONALFAILURE.

(B) ATTITUDEERRORSIGNALS:TBI +
120 SECTHRUS-If BURN- PITCH, YAW,
ROLL, 5 DEG. S-IVB BURN- PITCHAND
YAW,5 DEG;ROLL,3.5 DEG.

(C) FAILURETO INITIATE PROPERGUIDANCE
SEQUENCE

(D) S-IVB ENGINEACTUATORHARDOVER
GREATERTHAN±5 DEG(S-II BURN
ONLY)

(E) FAILUREOF S-IVBENGINEHYDRAULICS
(S-IVBBURNONLY)

3. ROLLATTITUDEERRORS>3.5DEG,DURING
S-IVBBURNMAY BE A RESULTOF LOSSOF
BOTHAPS MODULES. THE CREWSHOULD
ATTEMPTTO CONTROLROLLWITHRCS,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION6 SLV- TBI THROUGHTB4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6-3 INERTIALPLATFORM LAUNCH CONTINUEMISSION CUES
FAILURE- ACCELEROMETER COAST
(ONEOR MOREAXIS) RESTART BSE INFORMFLIGHT,FIDO,AND 1. GUIDANCESTATUSWORD (MODECODE24)

GUIDO (H60-603)

CAPCOMADVISECREW BITSD26AND DE5 FOR Z ACCELSET TO "ONE"

BITSD24 AND D23 FOR X ACCELSET TO "ONE"

BITSD22 AND D2I FOR Y ACCELSET TO "ONE"

2. ACCELEROMETERPICKOFFS(X,Y, OR Z)
INDICATEIN EXCESSOF 3 DEG AND NOT
DECREASING(HI0-603,H11-603,H12-603)

NOTES

I. NO EFFECTON VEHICLETRAJECTORYDURING
S-ICSTAGEBURN.

2. LVDCSWITCHESTO A BACKUPMODEAND
UTILIZESA PRECOMPUTEDF/M PROFILEFOR
FAILEDAXISDURINGTHE S-IC,S-If,AND
S-IVBBURNS, THE IU STATEVECTORTHERE-
AFTERMAY NOT REFLECTTHE ACTUALFLIGHT
TRAJECTORY.

,3.A NAVIGATIONUPDATEWILLBE REQUIRED
UNLESSREAL-TIMEANALYSISINDICATESA
NAVIGATIONUPDATEIS NOT REQUIRED
(SEEFMR 5-29).

4. CREWWILLINITIATEMANUALCUTOFFFORAN
OVERSPEEDCONDITION.

5. THE SECONDBURNPRECOMPUTEDF/M PROFILE
FOR THE FAILEDAXISASSUMESNOMINAL
PROPULSIONPERFORMANCEAND NOMINALMASS
HISTORY.

6-4 LAUNCHVEHICLEINERTIAL ALL CONTINUEMISSION CUES
PLATFORMFAILURE-
ATTITUDEREFERENCE BSE INFORMFLIGHTAND RECOM- 1. GUIDANCEREFERENCEFAILURE(DO4OR DO6)

MENDSPACECRAFTGUIDANCE GUIDMODEWORD2 (MODEWORD26) BIT 8 SET
TAKEOVER TO ONE (H60-603)

2. GUIDANCESTATUSWORD(MODECODE24)
(H60-603)

BITS DR0ANDD]9 FORZ GIMBALSETTO "ONE"

BITSD18 AND D]7 FOR X GIMRALSET TO "ONE"

BITSDl6 AND DI5 FOR Y GIMBALSET TO "ONE"

3. LADDEROUTPUTSCONSTANTFOR FAILEDAXES
(N54-603,H55-603,H56-603)

4. ATTITUDEERRORCONSTANTFOR FAILEDAXES
(H69-602.H70-602,H71-602)

NOTES

INTHE EVENTOF THISFAILUREPRIORTO TB6,
THE CREWWILLHAVETO INITIATETB6,AND
TLI C/O WILLBE ISSUEDBY CMC.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION6 SLV - TBI THROUGHTB4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

i-5 S-IVBLOX CRYOREPRESS .AUNCH CUES
VALVE(S)FAILSOPEN

A.I.LOX TANKULLAGEPRESSUREAT RELIEF
A. PRIORTO S-IICUTOFF A. CONTINUEMISSION/EARLYSTAGE/ (41-44PSIA)AND RELIEVING(D179-406,

ABORT D180-406)
1. DURINGS-ICBURN

1, CONTINUEMISSIONE B. COLDHELIUMREGULATORDISCHARGEPRESSURE
EARLYSTAGEIABORT REMAINSLESSTHAN50 PSIA (DI05-403).

BSE INFORMFLIGHTAND 3. COLDHELIUMBOTTLEPRESSUREDECAYING
RECOMMENDCREWHOLD (D261-403,D263-403).
TOWER. AT TB3 + 35
SECONDS,BSE RECOMMEND 4. BURNERLOX REPRESSCOILTEMPERATURE
EARLYSTAGE. BELOW-I00° F (C378-403).

IF S-IVBDOESNOTSTART,
BSE TRANSMITABORTREQUEST

IF S-IVBSTARTS,BSE
RECOMMENDCREWJETTISON
TOWERAND CONTINUE
MISSION.

2. DURINGS-IfBURN 2. CONTINUEMISSION(
EARLYSTAGE

BSE INFORMFLIGHTAND
RECOMMENDEARLYSTAGE
3 MINUTESFROM
MALFUNCTION.

IF THE LOX TANKULLAGE
PRESSUREIS AT 50 PSIA.
OR OFF-SCALEHIGH,BSE
INFORMFLIGHTAND
TRANSMITABORTREQUEST.

B. IN TBS EARTH B. CONTINUEMISSION/EMERGENCY B.I.COLDHELIUMREGULATORDISCHARGEPRESSURE
ORBIT SPACECRAFTSEPARATION REMAINSLESSTHAN50 PSIA(DlOB-4O3).

BSE INFORMFLIGHTAND B. LOXTANKULLAGEPRESSUREINCREASING
(D179-406,D180-406).

I. CYCLEAND CLOSELOX CRYO
REPRESSVALVE 3. BURNERLOX REPRESSCOILTEMPERATURE

BELOW-IO0° F (C378-403).
IF l IS UNSUCCESSFUL,

4. COLDHELIUMBOTTLEPRESSUREDECAYING
2. VENTLOXTANK (D261-40B,D263-403).

3. OPENLH2 CRYOREPRESSVLV NOTES

4, TERMINATELOX VENTASAP . ACTIONREQUIREDTO AVOIDEXCEEDINGLOX
AFTER8 MIN TANKOVER-PRESSUREOR BULKHEADPOSITIVE

DELTAPRESSURELIMITS(FMR7-14).
5. CLOSELH2 CRYOREPRESS

VALVEASAPAFTER40 MIN 2. SEE FMR 7-18FOR RESTARTCRITERIAFOR
OFF-NOMINALCOLDHELIUMPRESSURE.

IF THE LOX TANKULLAGE
PRESSUREIS AT 50 PSIAOR 3. IF THE LOX NPV VALVEFAILSTO OPEN,THE
OFF-SCALEHIGH,BSE INFORM LOX VENTVALVECAN BE OPENEDAS BACKUP,
FLIGHTAND TRANSMITABORT
REQUESTAND REQUEST 4. IF THE LH2 CRYOREPRESSVALVEISOPENED,
EMERGENCYSEPARATION. THE IU STATEVECTORWILLBE IN ERRORSINCE

THE IU USESA STOREDPROGRAM. A NAV UP-
DATEMAY BE REQUIRED.

5. THISFAILUREWILLREQUIREEVALUATIONOF
RESIDUALSTO DETERMINEADEQUACYFOR TLI
VELOCITYCUTOFFAND LUNARIMPACTOPERATIONS.
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTION6 - SLV - TBI THROUGHTD4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6-6 EXCESSIVEATTITUDEERROR LAuNcH ABORT/EARLYSTAGE CUES
IN PITCHOR YAW DURING
S-IIBURN I. GUIDANCECHIMINUSTHETAGIMBALANGLE

(H60-603)GREATERTHAN85 DEG PITCH,
A. PRIORTO S-IVBTO A. ABORT 46 DEG YAW AND DIVERGING.

COl CAPABILITY
BSE INFORMFLIGHTAND 2. ACTUATORSMOT RESPONDING(G8-201THRU204,
TRANSMITABORTREQUEST G9-201THRU204,G30-201THRU204,

G31-201THRU204).
B. BETWEENS-IVBTO COl B. EARLYSTAGE

AND S-IICUTOFF 3. VERIFIEDTRAJECTORYDEVIATION.
BSE INFORMFLIGHTAND FIDO
AND RECOMMENDEARLYSTAGING NOTE

THISRULEDOESNOT APPLYFOROTHERIDENTIFIED
LAUNCHVEHICLEMALFUNCTIONS.SEE FMR 6-2,
6-3,6-4,6-7.

6-7 S-IILOSSOF THRUST LAUNCH CUE_S.S

A; ANY SINGLEENGINE A. CONTINUEMISSION A.I.THRUSTOK SWITCHES-OFF(K231-201THRU
FAILURETO ATTAIN 205,K232-201THRU206).
THRUSTOR LOSSOF BSE INFORMFLIGHTAND FIDO.
THRUSTPRIORTO . 2. THRUSTCHAMBERPRESSURE-ZERO(DI3-2Ol
NOMINALS-IICUTOFF THRU205).

3. LONGITUDINALACCELERATION(A2-603).

B. ANY TWO ENGINES B. CONTINUEMISSION B.l.THRUSTOK SWITCHESOFF (K231-201THRU
FAILURETO ATTAIN 206,K232-201THRU205)
THRUSTOR LOSSOF CREWWILLABORTON ONBOARD
THRUST LIMITS. 2. THRUSTCHAMBERPRESSUREZERO (D13-201

THRU206)

B. LONGITUDINALACCELERATION(A2-603)

C. THREEOR MORE C. ABORT/EARLYSTAGE/ C.l.THRUSTOK SWITCHESOFF (K2B]-2OlTHRU
ENGINESOUT CONTINUEMISSION 206,K232-201THRU206)

I. PRIORTO S-IVB I. ABOR__T.T 2. THRUSTCHAMBERPRESSUREZERO(DIB-2Ol
TO COl CAPABILITY THRU205)

BSE INFORMFLIGHTAND
TRANSMITABORTREQUEST. 3. LONGITUDINALACCELERATION(A2-603)

2. AFTERS-IVBTO COI 2. EARLYSTAGE C. HOTE
CAPABILITYBUT
PRIORTO LOW BSE INFORMFLIGHTAND AFTERPROGRAMEDS-IICENTERENGINECUTOFF,
LEVELSENSEARM RECOMMENDEARLYSTAGING ENGINESOUT REFERSONLYTO CONTROLENGINES.

3. AFTERLOW LEVEL 3. E_
SENSEARM CONTINUEMISSION

(A)3 CONTROL (A) EARLYSTAGE
ENGINESOUT

BSE INFORMFLIGHTANO
RECOMMENDEARLYSTAGE

(B)ALL ENGINES (B) CONTINUEMISSION
OUT

BSE INFORMFLIGHT
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION6 - SLV - TBI THROUGHTB4/TB4A- CONTINUED

R_ RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6-8 S-llSTAGEANY SINGLE LAUNCH ABORT/EARLYSTAGE/CONTINUE CUES
ACTUATORHARDOVER MISSION
INBOARD I. YAW ACTUATORPOSITIONEXCEEDS+6 DEG

(G8-201THRU204,G30-BOITHRU204)
A. PRIORTO S-IVBTO COl A. ABORT

CAPABILITY 2. PITCHACTUATORPOSITIONEXCEEDS+6 DEG
BSE INFORMFLIGHTAND (G9-2OlTHRU204,G31-201THRU204)
TRANSMITABORTREQUEST

3. ADJACENTCONTROLENGINEACTUATORIN SAME
B. BETWEENS-IVBTO COl B. EARLYSTAGE PLANEMOVES4-I/2DEG INBOARD(SAME

CAPABILITYAND 30 SEC: MEASUREMENTSAS CUESl AND 2)
PRIORTO S-IICUTOFF BSE INFORMFLIGHTAND

RECOMMENDEARLYSTAGING NOTES

C. AFTERS-ItCUTOFF O. CONTINUEMISSION TRE CREWSHOULDABORTOR EARLYSTAGEAS SOON
MINUS30 SEC AS POSSIBLEAFTERMALFUNCTIONOCCURSTO

BSE INFORMFLIGHT PRECLUDEEXCESSIVETHERMALPROBLEMIN AFT
INTERSTAGE.

6-9 S-IISECONDPLANE LAUNCH ABORT CUE__SS
SEPARATIONFAILSTO
OCCURAT TB3 + 31.7SEC BSE INFORMFLIGHTAND TRANSMIT I. SECONDPLANESEPARATIONINDICATIONSHOWS

ABORTREQUEST. CREWABORT NO SEPARATION(M86-206,M87-206)
PRIORTO TB3 + l MIN 45 SEC.

21 GUIDANCEMODEWORD1 MODECODE25 BIT
D15 REMAINSZERO(H60-603).

3. IGNITIONBUS VOLTAGEREMAIN_AT
APPROXIMATELY28 VOLTS(M125-207).

4. RECIRCULATIONBUS VOLTAGEREMAINSAT
APPROXIMATELY56 VOLTS(Mill-207).

NOTES

THE CREWSHOULDABORTAS SOONAS POSSIBLE
AFTERMALFUNCTIONOCCURSTO PRECLUDEEXCESSIVE
THERMALPROBLEMSIN AFT INTERSTAGE.

B-IO S-IVBLOSSOF HYDRAULIC LAUNCH ABORT CUES
FLUIDPRIORTO FIRST
S-IVBBURN BSE INFORMFLIGHTAND FIDOAND 1. HYDRAULICRESERVOIROIL LEVELAPPROXZERO

RECOMMENDNO S-IVBSTART. BSE PERCENT(L7-403).
TRANSMITABORTREQUESTAT
S-IfCUTOFF. 2. HYDRAULICSYSTEMPRESSURELESSTHAN

1700PSIA(D41-403).

3. HYDRAULICRESERVOIRPRESSUREAPPROXZERO
PSIA(D4B-403).

NOTES

I. IF L7-403IS FUNCTIONINGPROPERLY,IT IS
REQUIREDFOR IMPLEMENTATIONOF THISRULE.

2. SPACECRAFTSHOULDHAVECOl CAPIBILITYAT
S-IfCUTOFF

3. AT S-IfCUTOFF,THE CREWSHOULDINHIBIT
THE S-IVBSTARTWITHTHE TRANSLATION
HANDCONTROLLER.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION6 SLV- TBI THROUGHTB4/TB4A- CONCLUDED

R RULE CONDITION/MALFUNCTIONPHAGE RULING CUES/NOTES/COMMENTS

6-11 S-IVBSTAGELOSSOF CUESTHRUST

I. THRUSTCHAMBERPRESSURE- ZERO(DI-401).
A. FAILSTO ATTAIN LAUNCH A. ABORT

THRUSTOR PREMATURE 2. THRUSTOK SWITCHES- OFF (Kl4-4Ol,
SHUTDOWNPRIORTO BSE TRANSMITABORTREQUEST. K157-401).
OBTAININGPARKING

ORBIT 3. LONGITUDINALACCELERATION- ZERO(A2-603).

B. SHUTDOWNPRIORTO TLI B, CONTINUEMISSION 4. TB5 IS,INITIATED.GUIDMODEWORDl (MODE
ACHIEVINGMINIMUM CODE25);BIT D2 SET TO ONE (H60-603).
REQUIREDAPOGEE BSE INFORMFLIGHTAND
ALTITUDEAND ENTRY COMMANDTO EARTHORBITAL 5. TB7 IS INITIATED.GUIDMODEWORD2 (MODE
INTOTB7 FORREASONS CONFIGURATION CODE26);BIT D20 SET TO ONE (H60-603),
OTHERTHANA
PROPELLANTDEPLETION THE SPACECRAFTSHOULDREMAIN NOTES

ATTACHEDTO THE S-IVB/IUAND
MONITORLH2 AND LOX TANK I. SEPARATIONWILLBE REQUIREDFOR VIOLATION
ULLAGEPRESSURES.IF OF FMR 7-6 OR FMM 7-14.
SEPARATIONIS'REQUIRED,THE
SPACECRAFTSHOULDIMMEDI, 2, FORA FAILUREOF THE S-IVBTO RESTART,THE
ATELYGO TO A SAFEDISTANCE ONBOARDPROGRAMWILLRECYCLETO TB5
(7000FT) FROMTHE S-IVB/IU. THROUGHTB6CFOR A SECONDRESTART

OPPORTUNITY.

5-12 S-I.VBCOLDHELIUM LAUNCH CUES
SHUTOFFVALVESFAIL
OPEN I. COLDHELIUMREG DISCHARGEPRESSURE

REMAINSGREATERTHAN200 PSIA(DI05-403)
A. PRIORTO S-II.ENGINE A. ABORT

START. 2. LOXULLAGEPRESSUREAT RELIEFSETTING
BSE INFORMFLIGHTAND TRANS- (41-44PSIA)AND RELIEVING(D179-406,
MIT ABORTREQUEST D180-406)

B. BETWEENS-IIENGINE B. EARLYSTAGE 3. COLDHELIUMBOTTLEPRESSUREDECAYING
STARTAND 30 SEC (D261-403,D263-403),
PRIORTO S-IICUTOFF BSE INFORMFLIGHTAND RE-

COMMENDEARLYSTAGING
IMMEDIATELY,IF PRIORTO
TOWERJETTISON,THE CREW
SHOULDHOLDTHE TOWERUNTIL
AFTERS-IVBSTART

C. AFTERS-IfCUTOFF C, CONTINUEMISSION
MINUS30 SEC

BSE INFORMFLIGHT

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 SLV - TBI
THRUTB4/TB-A 6-1O Tape54.9

T_G 29_ NASA--M_C





NASA - Manned Spacecraft Center

MISSION RULES

SECTION7-SLV-T85ANDTB7

__ ITE.._._MM

SUMMARYOF COASTPHASERULES

7-I INSUFFICIENTPROPELLANT

7-2 LOSSOF ONE APS MODULE

7-3 MAINFUELVALVEFAILSTO CLOSE

7-4 MAINOXIDIZERVALVEFAILSTO CLOSE

7-5 RANGESAFETYSYSTEMNOT SAFEDAFTERINSERTION

7-6 COLDHELIUMSHUTOFFVALVEFAILSOPEN

7_7 AUXILIARYHYDRAULICPUMPFAILS

7-8 LOSSOF ATTITUDECONTROL

7-9 CONTINUOUSVENTREGULATORFAILSTO OPEN

7-I0 APS ULLAGEENGINEFAILSON

7-II RESERVED

7-12 J2 ENGINEMAINFUELVALVEOR MAINOXIDIZERVALVE'LEAKAGEIN TB5

7-13 IU ENVIRONMENTALCONTROLSYSTEMFAILS

7-14 COMMONBULKHEADAP

7-15 LOSSOF S-IVBSTAGEPNEUMATICS

7-16 RESERVED

7-17 LH2 TANKVENTFAILUREOR LEAK
7-18 LOW COLDHELIUMSUPPLY

7-19 LOX TANKULLAGEPRESSUREIS LESSTHAN31 PSIA

7-20 J-2 ENGINESTARTBOTTLEPRESSUREOUTSIDERESTARTLIMITS

7-21 PU VALVEFAILURE

7-22 S-IVBCONFIRMEDLOSSOF HYDRAULICFLUID

7-23 RESERVED

7-24 RESERVED

7-25 LOX NON-PROPULSIVEVENTFAILSTO OPEN

7-26 LH2 LATCHINGVENTVALVEFAILSTO OPEN

7-27 GH2 STARTBOTTLEDUMPFAILSTO OCCUR
7-28 COLDHELIUMDUMPFAILSTO OCCUR

7-29 RESERVED

7-30 RESERVED

THE FOLLOWINGMISSIONRULESALSOAPPLYTO THISSECTION:

6-3 INERTIALPLATFORMFAILURE- ACCELEROMETER

6-4 LAUNCHVEHICLEINERTIALPLATFORMFAILURE- ATTITUDEREFERENCE

6-5 SIV B LOX CRYOREPRESSVALVEFAILSOPEN.
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MISSION RULES

SECTION - SLV- TBSANDTB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-I PRIORTO S-IVB EARTH NO S-IVBRESTART/CONTINUE CUES
RESTART,PROPELLANT ORBIT MISSION
QUANTITIESPRECLUDE I. PROPELLANTREMAININGAS ASCERTAINED
ACHIEVEMENTOF AN DURINGR/T EVALUATIONS.
ACCEPTABLELUNAR
MISSIONAND:

A. NO FAILURESHAVE A. NO S-IVBRESTART NOTES
BEENIDENTIFIED
WHICHRESULTEDIN AN BSE INFORMFLT OF PREDICTED I. FAILURESREQUIRINGEVALUATIONOF PROPELLANT
EXCESSIVEPROPELLANT CAPABILITY REMAININGARE DEFINEDBY FMR'S6-5,6-7,
•IMBALANCE,AND 6-12.7-3,7-4,7-6,7-9.7-12,7-17,7-18,
INSUFFICIENT 7-19,7-21,7-24,7-30,8-4.
PROPELLANTREMAINS
FOR ACHIEVEMENT 2. FAILURESWHICHRESULTIN A LOX DUMPRE-
OF AN ACCEPTABLE QUIREMENTARE:
ALT MISSION

(A)LOX CRYOREPRESSVALVESFAILOPEN
B. FAILURESHAVEBEEN B. CONTINUEMISSION/NOS-IVB (FMR6-5). OTBVFAILSOPENDURING

IDENTIFIEDWHICH •RESTART S-IVBFIRSTBURN(FMR7-30)
RESULTEDIN AN
EXCESSIVEIMBALANCE (B)COLDHELIUMSHUTOFFVALVESFAILOPEN
OF PROPELLANTS (FMR7-6)

I. LOX DUMPWOULD I. CONTINUEMISSION (O)LOW LOXTANKULLAGEPRESS(FMR7-18,
SIGNIFICANTLY 7-19)

i IMPROVETHE BSE INFOR_FLT AND CMDPROBABILITYOF A LOX DUMPTO MAXIMIZE '(D)J-2 ENGINEMAINFUELVLV FAILSTO
I . MINIMUMLUNAR ACCEPTABLELUNARMISSION CLOSE(FMR7-3). DO NOT DUMPLOX IF

LANDINGOR A CAPABILITY.IF C199-401 MFV IS OPEN.
MINIMUMLO IS EXPECTEDTO BE COLDER
MISSION. THAN3200R, OR C200-401 (E)MRCVFAILSTO 4.5 POSITION(FMR7-24)

IS EXPECTEDTO BE COLDER
THAN160° R AT ENGINE (F) LOX BLEEDVLV FAILSOPEN (FMR7-21)
START,BSE CMD

(G)OTBVFAILSOPEN (FMR7-30)
(A)MAINSTAGEENABLE

NO 2 ON 3. IMPLEMENTATIONOF A LOX DUMPMAY REQUIRE
A STATEVECTORUPDATE.

(B)BURNMODEA ON
4. FAILUREMUSTBE IDENTIFIEDPRIORTO CYI

LOS.

5. CORRECTIVEACTIONMUSTBE TAKENON
ITEMS2(A),2(B),2 (C),2(D),2(E),2(F),
2(G),AS NOTEDBY THE REFERENCEDFMR.

2. LOX DUMPWOULD 2. NO S-IVBRESTART
NOT SIGNIFICANTLY
IMPROVETHE BSE INFORMFLIGHTOF
PROBABILITYOF A PREDICTEDCAPABILITY.•
MINIMUMLO
MISSION.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION - SLV - TB5 ANDTB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-2 LOSSOF ONE APS MODULE CUES

A. TB5 TO TB6+9MIN EARTH A. CONTINUEMISSION I. MANIFOLDPRESSUREMOD,l BELOWlOO PSIA
20 SEC ORBIT (D70-414),(D71-414)

I. DSE INFORMFLIGHTAND
TLC COMMAND- S-IVBBURN 2. MANIFOLDPRESSUREHOD.2 BELOWIO0PSIA

MODEON (D72-415),(D73-4IB)

2, CREWWILLSTABILIZETHE
VEHICLEWITHCSM RCS

B. TB7 TO TBT+I5MIN B. CONTINUEMISSION

I. BSE INFORMFLIGHTAND
COMMAND- FCC POWEROFF

2. CREWWILLSTABILIZE
VEHICLEWITHCSM RCS

C. TB7+I5MIN TO LM C. CONTINUEMISSION
EJECTION

I. BSE INFORMFLIGHTAND
CD_IAND- FCC POWEROFF

2. CREWDISCRETIONFOR
DOCKING

D. LM EJECTIONTO YAW D. CONTINUEMISSION
MANEUVERCOMPLETE

I. BSE INFORMFLIGHTAND
COMMAND- FCC POWEROFF

2. SPACECRAFTWILLDO
EVASIVEMANEUVER

3, DO NOT INITIATETB8

4. BSE PERFORMNON-
PROPULSIVES-IVBSAFING
BY GROUNDCOMMAND

E. AFTERYAW ATTITUDE E. CONTINUEMISSION NOTES
MANEUVERCOMPLETE

BSE INFORMFLIGHTAND I. LIMITSIN FMR 7-8 CONDITION/MALFUNCTIONDO
NOT APPLYTO THE FAILUREIN 7-2

I. CMD TB8 ASAPCONSISTENT CONDITION/MALFUNCTIONE.
WITHMISSIONCONSTRAINTS

2. CVS PROPVENTINGSHOULDBE INHIBITEDTO
2. AFTEREVASIVEBURN,CMD PRECLUDEUNDESIRABLETORQUEON THE STAGE

ULLAGEMOTORON OR CMD DURINGULLAGEMOTORMANUEVERING.
SHORTLOX DUMPSWITHBURN
MODEON AND ATT ERROR
LIMITSOF ±IS,3°, TO
MANEUVERVEHICLETO THE
ALTERNATELOX DUMPATT

3. ACCOMPLISHLOX DUMPWITH
BURNMODEON

4. AFTERCOMPLETIONOF LOX
DUMP,INITIATESOLAR
HEATINGAVOIDANCE
MANUEVER

IF RULINGE.2.IS UNSUCCESS-
FUL:

5. CMD ATT ERRORLIMITSOF
±3.5_

6. PERFORMLOX DUMP
SIMULTANEOUSLYWITHTHE
MANUEVERTO ALT LOX DUMP
ATT WITHBURNMODEON

7. PERFORMRULINGE.4.ABOVE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-3 J-2 ENGINEMAINFUEL CUES
VALVE(MFV)FAILSTO
CLOSEAT: I. MAINFUELVALVEPOSITION(G4-401).

A. FIRSTS-IVBCUTOFF EARTH A. CONTINUEMISSION 2. MAINFUELVALVEOPEN(Kll8-4Ol).
ORBIT

BSE INFORMFLIGHTAND B. FUELFLOWMETERFLOWRATE(F2-401).
COMMAND(ASAP)

I. PREVALVESAND RECIRC
SHUTOFFVALVESCLOSED NOTES
(SEENOTEI)

l, IFTHE MFV ISOPEN,THE LH2 PUMPINLET
2. ATTEMPTTO CYCLEAND PRESSUREWILLGO TO ZEROAFTERCOMMAND

CLOSEMFV ACTION(A.l).

IF SUCCESSFUL,BSE COMMAND 2. THISFAILUREWILLREQUIREEVALUATIONOF
LH2 RESIDUALSTO DETERMINEADEQUACYFOR

3. PREVALVEAND RECIRC TLI VELOCITYCUTOFF(REFFMR7-I).
SHUTOFFVALVESOPEN

3. A FAILUREFOLLOWINGSECONDSURNCUTOFF
IF UNSUCCESSFULAND MFV WILLREQUIREA RE-EVALUATIONOF LUNAR
CONFIRMEDFULLYOPEN,BSE IMPACTVELOCITYDESIRED.
COMMAND

4, IMPLEMENTATIONOF PARTA4 AND 5 WILLRESULT
4. MAINSTAGEENABLE INAN EXTENDEDFUELLEADJUSTPRIORTO TLI

NO. 2 - ON IGN.AND THEREWILLBE NO LOX AND LH2
RECIRCULATION,ENGINEM/SWILLOCCUR

5, BURNMODEA - ON • 7 SECONDSEARLY.

B. SECONDS-IVBCUTOFF TLC B CONTINUEMISSION 5. IF THE MFV DOESNOT CLOSE,FMR8-4 SHOULD
NOT BE IMPLEMENTEDSINCEIT WILLRESULTIN

BSE INFORMFLIGHTAND A SIMULTANEOUSLOX AND LH2 DUMP,

1. ATTEMPTTO CLOSEMFV. 6. FUELDUMPWILLINITIATE3.2 SEC. EARLIER
IF UNSUCCESSFUL,BSE CMD THANNOMINALLOX DUMPTIME.
ASAPIN TB 8.

7. THISFAILUREWILL REQUIREREAL-TIME
2. ENGINEPUMPPURGEOFF. ASSESSMENTBY THE LUNARIMPACTTEAM.

3, EDS CUTOFFNO 2 ENABLE
PROCEEDWITHLHB DUMP
AT NOMINALLOX DUMP
TIME(SEENOTE.6)

BSE TERMINATELH2 DUMP
AFTER200 SECONDSBY
COMMAN_iTG

4. PREVALUESAND RECIRC
VALVESCLOSED
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MISSION RULES

SECTION7 - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-4 J-2 ENGINEMAIN CUES
OXIDIZERVALVE(MOV)

FAILSTO CLOSEAT: I. MAINOXIDIZERVALVEPOSITION(G3-401)
INDICATESNOT FULLCLOSED.

A. FIRSTS-IVBCUTOFF EARTH A. CONTINUEMISSION/

ORBIT NO S-IVBRESTART 2. MAINOXIDIZERVALVEOPEN-ON(KIBO-401).

BSE INFORMFLIGHTAND 3. LOX FLOWMETERFLOWRATEFI-401INDICATING
COMMAND(ASAP) FLOW.

I. PREVALVESAND RECIRC 4. LOX INJECTORPRESSURE(DO005-401)
SHUTOFFVALVESCLOSED

NOTES
2. ATTEMPTTO CLOSEMOV

I. IF THE MOV IS OPEN.THE LOX PUMPINLET
IF A.2 IS SUCCESSFUL,BSE PRESSUREWILLGO TO ZEROAFTERCOMMAND
INFORMFLIGHTAND COMMAND (A.I).

3. PREVALVESAND RECIRC 2. THISFAILUREWILLREQUIREEVALUATIONOF
SHUTOFFVALVESOPEN RESIDUALSTO DETERMINEADEQUACYFOR TLI

VELOCITYCUTOFFAND LUNARIMPACT
IF A.2 IS UNSUCCESSFUL,. OPERATIONS.
BSE INFORMFLIGHTAND

RECOMMENDNO S-IVBRESTART 3. LOXDUMPWILLBE INITIATED3.2 SEC EARLY.

B. SECONDS-IVBCUTOFF TLC B. CONTINUEMISSION 4. THISFAILUREWILLREQUIREREAL-TIME
ASSESSMENTBY LUNARIMPACTTEAM.

BSE INFORMFLIGHTAND:

I. ATTEMPTTO CLOSEMOV
IF UNSUCCESSFUL,BSE
CMD ASAPIN TB 8

2. ENGINEPUMPPURGEOFF.

BSE TERMINATELOX DUMP
120 SEO AFTERGAS INGESTION
OBSERVEDBY COMMANDING:
(SEENOTE3)

3. PREVALVESAND RECIRC
VALVESCLOSED

C. AT END OF LOX C. CONTINUEMISSIONBSE INFORM
DUMP FLIGHTAND TERMINATELOX

DUMP120SEC AFTERGAS
INGESTIONOBSERVEDBY
COMMANDING:

I. PREVALVESAND RECIRC
VALVESCLOSED

2. ATTEMPTTO CLOSEMOV

IF C.2.IS SUCCESSFUL

3. CLOSEPREVALVESAND
RECIRCVALVES
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION7 - SLY - TBB AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-5 RANGESAFETYSYSTEMNOT EARTH ' CUES
SAFEDAFTERINSERTION ORBIT

I. FIRINGUNITI RS EBW GREATERTHANOR EQUAL
A. PROPELLANTDISPER- A. CONTINUEMISSION TO 1.6 VOLTS(M30-411).

SIONSYSTEMNOT
ARMED BSE INFORMFLIGHTAND RE- 2. FIRINGUNIT2 RS EBW GREATERTHANOR EQUAL

CORMENDRSOSENDSAFE TO 1.6 VOLTS(M31-411).
COMMAND

3. RANGESAFETYRECEIVERNO. l ENABLE
B. PROPELLANTDISPER- B. EMERGENCYSPACECRAFT (N57-411)BETWEEN2.4 AND 4.5 VOLTS.

SIONSYSTEMARMED SEPARATION
AND RSO HAS NOT SENT 4. RANGESAFETYRECEIVERNO. 2 ENABLE
MFCO BSE INFORMFLIGHTAND (N62-411)BETWEEN2.4 AND 4.5 VOLTS.

RECOMMENDEMERGENCY
SPACECRAFTSEPARATION, 5. RSO DISPLAYAND COMMANDSYSTEMSTATUS.

WHENSPACECRAFTHAS NOTES
REACHEDA SAFEDISTANCE
(7,000FT) RECOMMEND I. RSO SHOULDNOT ATTEMPTTO SAFETHE RANGE
RSO SENDSAFE'COMMAND. SAFETYRECEIVERSUNTILIT IS CONFIRMED

THATTHE PROPELLANTDISPERSIONSYSTEMIS
NOT ARMED(CONDITIONA ONLY).

2. EITHERCUE l OR CUE B IS SUFFICIENTFOR
IMPLEMENTINGRULEB.

3. CUES3 AND 4 ARE VALIDONLYWHENTHE
• VEHICLEIS RECEIVING450 MHZ RADIATION.

7-6 S-IVBSTAGECOLD CUES
HELIUMSHUTOFFVALVES
FAILOPENIN I. COLDHELIUMREGULATORDISCHARGEPRESSURE

GREATERTHAN200 PSIA(D0105-403).
A. TB5 EARTH A. CONTINUEMISSION/

ORBIT EMERGENCYSPACE- 2. LOX TANKULLAGEPRESSURES(D0179-406,
CRAFTSEPARATION D0180-406).

BSE INFORMFLIGHTAND 3. COLDHELIUMBOTTLEPRESSUREDECAYING
(D261-403,D0263-403).

I. VENTLOX TANK

NOTES
B. ATTEMPTTO CLOSETHE

STAGECOLDHELIUMVALVES I. ACTIONREQUIREDTO AVOIDEXCEEDINGLOX TK
OVERPRESSOR BULKHEADPOSITIVEDELTA

IFg IS SUCCESSFUL PRESSLIMITS(RMR7-14)

3. TERMINATELOX VENT 2. SEE FMR7-18FOR RESTARTCRITERIAFOR
OFF-NOMINALCOLDHELIUMPRESSURE,

IF2 IS UNSUCCESSFUL
3, IF LOX NPV VALVEFAILSTO OPEN,THE LOX

4. OPENLH2 CRYOREPRESS VENTVALVECAN BE OPENEDAS BACKUP.
VLV.

4. THISFAILUREWILLREQUIREEVALUATIONOF
5. TERMINATELOX VENTASAP RESIDUALSTO DETERMINEADEQUACYFOR TLI

AFTER8 MIN. VELOCITYCUTOFFAND LUNARIMPACT
OPERATIONS(FMR7-1)

6. LH2 CRYOREPRESSVLV
CLOSEASAPAFTER40 MIN.

IF LOX ULLAGEPRESSUREAT
50 PSIAOR SATURATED,BSE
INFORMFLIGHTAND TRANSMIT
ABORTREQUESTAND RECOMMEND
EMERGENCYS/C SEPARATION.

B. TB7 TLC B. CONTINUEMISSION

AFTERTB7 + 2 MIN 30 SEC
BSE INFORMFLIGHTAND

I. VENTLOX TANKFOR 12 MIN
30 SEC

VENTINGSHOULDBE TERMINATED
PRIORTO S/C SEPARATION
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION7 - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE PULING CUES/ROTES/COMMENTS

7-7 S-IVBAUXILIARY CUES
HYDRAULICPUMPFAILS

A.I,SYSTEMPRESSURE(D41-403).
A. TO TURNOFF AS EARTH A. CONTINUEMISSION

SEQUENCED ORBIT 2. RESERVOIRLEVEL (L7-403).
BSE INFORMFLIGHTAND

3. AFT BATTERYNO. 2 CURRENT(M22-404).
ATTEMPTTO TURNOFF AUXIL-
IARYHYDRAULICPUMPAS SOON 4. HYDRAULICRESERVOIROIL PRESSURE
AS POSSIBLE (D42-403).

NOTES

A. FAILURETO TURNOFF HYDRAULICPUMPDE-
PLETESAFT NO. 2 BATTERYIN APPROXIMATELY
90 MIN AND OVERHEATSHYDRAULICSYSTEMIN
APPROXIMATELY70 MIN.

B. TO TURNON B. CONTINUEMISSION CUE_SS

l, AS SEQUENCEDAND BSE INFORMFLIGHTAND B.I.SYSTEMPRESSURE(D41-403).
THE RESERVIOROIL
TEMP IS BELOWOR I. ATTEMPTTO TURNAUXIL- 2. RESERVOIROIL LEVEL(L7-403).
PREDICTEDTO BE IARYHYDRAULICPUMPON
BELOW35° F BE- 3. AFT BAT NO. 2 CURRENT(M22-404).
FORENEXTSTATION:
AOS 4. RESERVOIRPRESSURE(D42-403).

2. AT TB6 + 3 MIN TLI BSE INFORMFLIGHTAND 5. HYDRAULICPUMPINLETOIL TEMP (C50-401).
39 SEC

2. COMMANDAUXILIARY 6. RESERVOIROIL TEMP (C51-403).
HYDRAULICPUMPOFF

C. TO TURNON FORLOX TLC C. CONTINUEMISSION C.I.ACTUATORPOSITION(GI-403)
DUMP (J-2ENGINENOT
CENTEREDIN PITCH 2. SYSTEMPRESSURE(D41-403)
PLANEPRIORTO LOX
DUMP) 3. CHI MINUSTHETAGREATERTHANlO DEGREES

(H60-603)
I. ENGINEGIMBAL I. CONTINUEMISSION

ANGLELESSTHAN NOTES
±3 DEGREES BSE INFORMFLIGHT

I. A PITCHACTUATORDEFLECTIONIN EXCESSOF
2. ENGINEGIMBAL 2. CONTINUEMISSION ±3 DEGREESIS ONLYEXPECTEDFOR THE

ANGLEGREATER FOLLOWINGCONDITIONS:
THAN±3 DEGREES BSE INFORMFLIGHTAND

INHIBITLOX DUMP (A) ERRONEOUSCOMMANDSIGNAL

3. ATTITUDEERROR 3. CONTINUEMISSION (B)ACTUATORFAILURE
GREATERTHAN
lO DEGREES BSE INFORMFLIGHTAND B. SINCETWO APS ENGINESARE AVAILABLEFOR
DURINGDUMP TERMINATELOX DUMP ATTITUDECONTROLIN THE YAW PLANE,

ATTITUDECONTROLIN THISPLANEWILLBE
MAINTAINEDFOR AN ACTUATORIN A HARDOVER
CONDITION.

3. IF APS PROPELLANTIS INSUFFICIENTAND
EITHERCONDITIONC.2.OR C.3.PRECLUESLOX
DUMP,CONSIDERATIONWILLBE GIVENTO CON-
DUCTINGA CYCLELOX DUMPTO ATTAINTHE
REQUIREDAV FORLUNARIMPACTBASEDON
REAL-TIMEDECISIONOF LUNARIMPACTTEAM.

4. ANY TIMETHE HYDRAULICOIL TEMP (C51-4OD)
DROPSBELOW35° F, THE AUX HYDRAULICPUMP
SHOULDBE CYCLED.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION - SLV- TB5ANDTB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-8 LOSSOF ATTITUDECO- CUES
TROLDURING

A.l.ANGULARRATES- PITCH(R4-602)OR YAW
A. TB5 EARTH A, SPACECRAFTGUIDANCE (R5-602)GREATERTHAN0.3 DEG/SECAND

ORBIT/TLC TAKEOVER/SPACECRAFT NOT DECREASING,OR ROLL(R6-602,
SEPARATION - R12-602),GREATERTHAN0.5 DEG/SECAND

NOT DECREASING
BSE INFORMFLIGHTAND RE-
COMMENDSPACECRAFTGUIDANCE 2. ANGULARRATE- PITCH(R13-602)OR YAW
TAKEOVER. (R8-602)GREATERTHAN0.3 DEG/SECAND

NOT'DECREASING,OR ROLL(R12-602)
IF UNSUCCESSFUL,BSE RE- GREATERTHAN0.5 DEG/SECAND NOT DE-
COAMENDSPACECRAFTSEPARA- CREASING(SEENOTE3)
TION

3. LOSSOF ATTITUDECONTROLALERT(SEE
NOTE2)

B. TB6 TO TB6 + 9 MIN TLI B. TLI INHIBIT B.l.SAMEAS A.l.ABOVE
20 SEC

BS£ INFORMFLIGHTAND RE- 2. SAMEAS A.2.ABOVE
COMMENDTLI INHIBIT

3. LOSSOF ATTITUDECONTROLALERT (SEE
NOTES2 AND 4)

C. TB7 TLC C. CREWDISCRETION ¢.I.SAMEAS A.l ABOVE

BSE INFORMFLIGHTAMO PIDO 2. SAMEAS A.2.ABOVE

I. DO ROT STARTEVASIVE 'S. LOSSOF ATTITUDECONTROLALERT(SEE
MANEUVER NOTES2 AND 4)

2. DO NOT INITIATETB8

3. BSE PERFORMNON-
PROPULSIVES-IVBSAFING
BY GROUNDCOMMAND.

D. TB8 TLC D. CONTINUEMISSION D.l.SAMEAS A.l.ABOVE

BSE INFORMFLIGHTAND FIDO 2. SAMEAS A.2.ABOVE
AND TERMINATE

3. LOSSOF ATTITUDECONTROLALERT(SEE
I. LOX DUMP NOTES2 AND4)

2. ULLAGEENGINEBURNS NOTES

3. LH2 CVS I. IMMEDIATELYAFTERS-IVBCUTOFF,S/C
R_TURNOF CONTROLTO SATURN,OR DURING
PROGRAMEDMANEUVERSTHE ABOVERATELIMITS
ARE NOT APPLICABLE.

2. LOSSOF ATTITUDECONTROLALERTWILLBE
GIVENFOR THE FOLLOWINGCONDITIONS:

(A) LVDC/LVDACOMPUTATIONALFAILURE

(B)ABNORMALATTITUDEERRORSIGNALS

(C) FAILURETO INITIATEPROPERGUIDANCE
SEQUENCE

3. THESECUESARE VALIDIF RATECHANNEL
SWITCHOVERHAS NOT OCCURRED.

4. LOSSOF ATTITUDECONTROLAtERTIS SUFFI-
CIENTFOR IMPLEMENTINGTHISRULEEXCEPT
FORPARTSB AND D.
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MISSION RULES

SECTION7 SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-9 CONTINUOUSVENTSYSTEM EARTH CONTINUEMISSION CUES
(CVS)REGULATORFAILSTO ORBIT/
OPENIN TBB (TB5+ Bg TLI BSE INFORMFLIGHTAND I. CVSNOZZLEPRESSURE(DIBl-409,DIB2-4O9).
SEC)

I. ATTEMPTTO OPENCVS RELIEF 2. CVS REGULATORCLOSED(KIB4-411).
OVERRIDESHUTOFFVALVE

3. LH2ULLAGEPRESSURE(D177-408,D178-408).
IF UNSUCCESSFUL,BSE

NOTES
2. VENTTHE LH2 TANKPRIORTO

TB6 + 8 MIN 40 SEC TO A I. IF THE CVS REGULATORFAILSTO OPEN,THE
VALUEBELOWTHE PRESSURERE- LH2SATURATIONTEMPERATUREWILLINCREASE
QUIREDFOR S-IVBRESTART. ABOVENOMINALRESTARTLIMITS.

IF THE LH2 BLOWDOWNIS COM- 2. COMMANDACTIONWILLREQUIREEVALUATIONOF
PLETEDWITHIN30 MINUTESPRIOR LH2 RESIDUALSTO DETERMINEADEQUACYFOR
TO TB6 INITIATE,COMMAND TLI VELOCITYCUTOFF,

3, ULLAGEENGINES 3. IF THE CVS REGULATORIS CLOSEDUURING
ORBIT,THE IU STATEVECTORWILLBE IN

AFTER90 SEC OF ULLAGE,SEND ERRORSINCETHE IU USESA STOREDPROGRAM
FOR THISTHRUST. A NAVIGATIONUPDATEMAY

4. ULLAGEENGINESOFF BE REQUIRED(REFFMR 7-II).

ULLAGINGSHOULDBE COMPLETED
PRIORTO THE AMBIENTREPRESSUR-
IZATION.

EARTH IF EITHERACTIONl OR 2 IS
ORBIT UNSUCCESSFUL,BSE INFORMFLIGHT

7-I0 APS ULLAGEENGINE(S) EARTH CONTINUEMISSION CUES
THRUSTFAILSTO TER- ORBIT/
MINATEAT SEQUENCED TLI/TLC BSE INFORMFLIGHTAND ATTEMPT I, ULLAGEENGINETHRUSTCHAMBERPRESSURE
TIMES TO TERMINATEULLAGEENGINE (D220-414,D221-415).

THRUST.
2. APS HELIUMSPHEREPRESSUREDECREASING

IF UNSUCCESSFUL,BSE INFORM (D35-414,D36-415,D250-414,D2Bl-415).
FLIGHTOF IMPENDINGLOSSOF
ATTITUDECONTROLCAPABILITY

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL! 9/I/72 SLV - TB5
AND TB7 7-9 Tape22.7

_SG $9_ NABA--MBC



NASA - Manned Spacecraft Center

MISSION RULES

SECTION - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-II IU STATEVECTORIS IN LAUNCH CONTINUEMISSION CUE__.S.S
ERRORWHENCOMPAREDTO
MSFNSTATEVECTOR(I,E,, BSE XMITIU NAV UPDATEBASEDON IF IU AND MSFNAA, ARV,AND _ MAX DIFFERBY
SOMECOMPONENTOF IU GUIDORECOMMENDATIONPER THE FOLLOWINGAMOUNTS:
PLATFORMAND/ORCOMPUTER FMR 5-29
HAS FAILEDOR EXHIBITS I. AT T + 56 MIN
A LARGEERROR)

(A) _A = I.I NM

(B) AHY= 33,101FT

(C) _ MAX = 9.0 FPS WHENaW = 2307FT

2. AT T + l HOUR45 MIN

(A) _A = 1.21NM

(B) ARV= 56.894 FT

(C) a_ MAX = 9.0 FPS WHEN_W : 3857FT

NOTES

I. A{4YHARDWAREFAILUREOR MALFUNCTION,SUCH
AS ¢VS FAILURE,OR ACCELEROMETERFAILURE
MAY BE CAUSETO PERFORMA NAVIGATION
UPDATE.

21 THEREARE TWO TIMESDURINGEPO THATTHESE
VECTORCOMPARISONSARE MADE. THESETIMES
CORRESPONDTO A VECTORTIMETAGGEDAT TL
+ 56 MIN AND A VECTORTIMETAGGEDAT TL +
l HR 45 MIN. THE VECTORCOMPARISONSWILL
BE MADEON THE FOLLOWINGPARAMETERS:

(A) AA - BASICALLY,THE DELTASEMIMAJOR
AXIS OF EPO

(B) ARV- THE LOCALDELTADOWNRANGE
COMPONENT

(C) a_ MAX- THELOCALCROSSRANGEVELOCITY.
THIS IS A FUNCTIONOF WANDCHANGES
AS WCHANGES.
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MISSION RULES

SECTION7 - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-12 J-2 ENGINEMAINFUEL EARTH CONTINUEACTION CUES
VALVEOR MAIN ORBIT
OXIDIZERVALVELEAKAGE BSE INFORMFLIGHTAND COMMAND 1. THRUSTCHAMBERTEMP(C199-401)DECREASING
IN TB5

I. PREVALVESCLOSED 2. FUELINJECTIONTEMP(CBOO-401)COLDER
THAN16O° R

2. MEASUREPROPELLANTFLOW
ON RECIROFLOWMETERS 3. MAINFUELVALVEPOSITION(GA-4Ol)

APPROXIMATELYO DEG.

4. MAINOXIDIZERVALVEPOSITION(G3-4Ol)
APPROXIMATELYO DEG.

5. LH2 RECIRDFLOW(F5-404)

6. LOX RECIRCFLOW(F4-404)

A. FORANY PROPLEAK A. CONTINUEMISSION NOTES
FORWHICHTHE
PREDICTEDPROP BSE INFORMFLIGHTAND CMD I. THISFAILUREWILLREQUIREEVALUATIONOF
REMAININGAT SECOND TRAJECTORYUPDATEAND CONSUMABLES
STARTIS LESSTHAN I. RECIRCVALVESCLOSED (REFFMR 7-I),
REQUIREDTO ASSURE
50 PERCENT REASSESSREQUIREMENTSFOR A B. IF THE LOX LEAKIS GREATERTHAN31GPM
PROBABILITYOF A LUNARLANDINGMISSION. WITHPREVALVESCLOSED,REFERFMR7-4.
MINIMUMLUNAR DETERMINETHE TIMEAT WHICH
LANDINGCAPABILITY. REINITIATINGTHE LEAKWILL 3. IF CMD A.2. IS NOT SENT,RECIRCULATION

NOT VIOLATETHESEREQUIRE- , CHILLDOWNWILLNOT BE ACCOMPLISHEDDUE TO
MENTS. AT THE EARLIEST RECIROULATIONVALVESCLOSEDCONDITION.
OPPORTUNITYFOLLOWINGTHIS (REFERTO FMR 8-3 AND 8-4)
TIME,BSE CMD: (NOTE3).

4. IMPLEMENTATIONOF CMDS3 AND 4 UNDER
2. RECIRCVALVESOPEN RULINGA OR B WILLRESULTIN A I SECOND

FUELLEADPRIORTO TLI IGN AND ENGINE
IF C199-401IS EXPECTEDTO M/S APPROXIMATELY7 SECONDSEARLY.
BE COLDERTHAN320° R AND
C20O-4OlIS EXPECTEDTO BE 5. A LOXDUMPSHOULDNOT BE ATTEMPTEDWITHA
COLDERTHAN160° R PRIORTO LEAKINGMFV DUE TO THE HAZARDSOF
ENGINESTART.BSE CMD: SIMULTANEOUSDUMPING.
(NOTE4)

6. THE LH2DUMPMUSTBE COMPLETEDPRIORTO
3. MAINSTAGEENABLENO. 2 ON THE TIMEOF THE NOMINALTANKVENTING

SEQUENCE.
4. BURNMODEA ON

7. THISFAILUREWILLREQUIREREAL-TIME
B. FOR ANY LEAKFOR EARTH B. CONTINUEMISSION ASSESSMENTBY THE LUNARIMPACTTEAM.

WHICHTHE PREDICTED ORBIT
PROPELLANTREMAINING BSE INFORMFLIGHTAND CMD
AT SECONDSTARTIS
MORETHAN REQUIRED 1. PREVALVESOPEN
TO ASSURE50 PERCENT
PROBABILITYOF A REASSESREQUIREMENTSFORA
LUNARLANDING LUNARLANDINGMISSION. IF
CAPABILITY. LEAKAGEWILLRESULTIN LESS

THAN50 PERCENTPROBABILITY
OF A LUNARLANDINGCAPA-
BILITY,BSE:

2. CLOSEPREVALVESAND
REVERTTO RULINGA ABOVE;
IF C199-401IS EXPECTED
TO BE COLDERTHAN320° R,
OR CBOO-401IS EXPECTED
TO BE COLDERTHAN16O° R
AT ENGINESTART,BSE CMD:
(NOTE4).

3. MAINSTAGEENABLENO. 2 ON

4. BURNMODEA ON
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SECTION7 - SLV - TB5 AND TB7 - CONTINUED
I

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-12 C. MOV LEAKINGIN TLC C. CONTINUEMISSION
(CONT) TB7

BSE INFORMFLIGHTAND
COMMANDINTB8.

I. ENGINEPUMPPURGE
OFF

BSE REINITIATELOX DUMP
AFTERSEQUENCEDDUMP
BY COMMANDING:

2. MAINLOX VALVEOPEN

BSE TERMINATEDUMPAND
SECURESYSTEM12O SEC
AFTERGAS INGESTION
OBSERVEDBY COMMANDING:

3. MAINLOX VALVECLOSED

4. PREVALVESAND RECIRC
CLOSED

D. MFV LEAKING D. CONTINUEMISSION
IN TB7

BSE INFORMFLIGHTAND CMD
ASAPIN TB 8:

I. ENGINEPUMPPURGEOFF

2. EDS CUTOFFNO. 2
ENABLE

BSE INITIATELH2 DUMPAFTER
NOMINALLOX DUMPTERMINATION
TIMEBY COMAANDING:(SEE
NOTE6)

3. EDS CUTOFFNO. 2
DISABLE

4. MAINFUELVALVEOPEN

AFTER200 SEC.,BSE
TERMINATELH2 DUMPBY
COMMANDING:

5. MAINFUELVALVECLOSED

6. PREVALVESAND RECIRC
VALVESCLOSED.
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SECTION - SLV- TB7 - CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

7-13 IU ECSWATERVALVE
FAILS TO CYCLEOPENOR
CLOSE

A. WATERVALVECLOSED EARTH A. CONTINUEMISSION CUESANDCOOLANTINLET ORBIT
CONTROLTEMPERATURETLI TO BSEINFORMFLIGHTANDSEND I. WATERVALVECLOSED/OPEN(GS-601,
IS 64° F ORHIGHER, APS BURN G6-601)
ANDTHE INERTIAL NO. I I. ECSLOGICINHIBIT COM-
GIMBALTEMPERATURE MAND 2. COOLANTTEMP(C15-601)
IS 117° F OR HIGHER,
OR THE LVDAMEMORY 2. WATERVALVEOPEN 3. ST-124INERTIALGIMBALTEMP (C34-603)
TEMPNO. I OR NO. 2

IS 147° F OR HIGHER, 4. SUBLIMATORINLETTEMP (Cll-60I)
OR THE LVDCMEMORY
TEMPIS I15° F OR 5. LVDCMEMORYTEMP(C54-603)
HIGHER,OR THE LVDC
LOGICTEMPIS 142° F 6. kVDATEMPNO. l (C5S-603)
OR HIGHER,OR
COOLANTMANIFOLD 7. LVDATEMPNO. 2 (C46-603)
PUMPINLETPRESSIS
17.5PSIAOR HIGHER. 8. LVDCLOGICTEMP(C53-603)

B. WATERVLV CLOSED APS BURN B, CONTINUEMISSION 9. COOLAMTMANIFOLDINLETPRESS (D24-601)
AND COOLANTINLET NO. l TO
CONTROLTEMP IS 64° F EOM BSE INFORMFLT AND SEND: NOTE
OR HIGHER,AND THE
INERTIALGIMBALTEMP l, WATERVLV OPEN I. RULING"B"IS IN EFFECTONLY IF ECS LOGIC
IS 149° F OR HIGHER, HAS BEENINHIBITEDWITHTHE WATERVLV IN
OR THE LVDATEMP 2. WATERVLV CLOSEDWHEN THE CLOSEDPOSITIONTO COMPENSATEFOR
NO. I OR NO. 2 IS THE TEMPWHICHWAS IN SUBLIMATORVENTINGFROM15 MINUTESBEFORE
147° F OR HIGHER,OR VIOLATIONDECREASES27° F APS BURNNO. I TO EOM.
THE LVDCMEMORYTEMP OR IF VLV OPENEDAS A
IS ll5° F OR HIGHER, RESULTOF PRESSVIOLATION
OR THE LVDCLOGIC VLV WILLBE CLOSEDWHEN
TEMPIS 142° F OR PRESSDECREASESTO A
HIGHER,OR COOLANT NOMINALLEVELAND ANY ONE
MANIFOLDPUMPINLET CRITICALTEMPDECREASES
PRESSIS 17.5PSIA 27° F.
OR HIGHER.

C. WATERVLV OPEN EARTH C. CONTINUEMISSION
AND COOLANTINLET ORBIT
CONTROL TEMP IS55° F TLI BSE INFORMFLT AND SEND:
OR LESS,AND THE TLC
INERTIALGIMBALTEMP I. ECS LOGICINHIBITCMD
IS I02° F OR LESS,OR
THE LVDATEMPNO. I 2, WATERVLV CLOSED
OR NO. 2 IS 50° F OR
LESS,OR THE LVDC
MEMORYOR LOGICTEMPS
ARE 50° F OR LESS.
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SECTION7 - SLV - TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-14 S-IVBSTAGECOMMON EARTH CUES
BULKHEADDELTAPRES- ORBIT

SUREREACHESOR TLC I. LH2 TANKULLAGEPRESSURE(K177-408,
EXCEEDS: D178-408).

A. MINUS20 PSIDOR A. CONTINUEMISSION 2. LOXTANKULLAGEPRESSURE(D180-406,
PLUS30 PSID D179-406)

BSE INFORMFLIGHTAND COM-

MAND 3. LH2 PUMPINLETPRESSURE(D2-403).

LHB AND/ORLOX VENTVALVES 4. LOX PuMPINLETPRESSURE(DB-403).
OPENOR CLOSEDTO PRECLUDE
REACHINGSEPARATIONLIMITS NOTES

B, MINUS26 PSIDOR B. EMERGENCYSPACECRAFT l, MINUSDELTAPRESSUREIS DEFINEDAS A
PLUS36 PSID SEPARATION FUELTANKULLAGEPRESSUREGREATERTHAN

THE LOX TANKULLAGEPRESSURE.
BSE TRANSMITABORTREQUEST
AND REQUESTEMERGENCYS/C 2. PLUSDELTAPRESSUREIS DEFINEDAS A LOX
SEPARATIOM, TANKULLAGEPRESSUREGREATERTHANTHE

FUELTANKULLAGEPRESSURE,

3. THE MINIMUMRECOMMENDEDDISTANCEBETWEEN
THE S-IVBAND THE SPACECRAFTIS 7,000FT.

4. THE BULKHEADWILLSTRUCTURALLYFAILAT
THE ULTIMATELIMITSOF -32.5PSIDOR
+42.0PSID.
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MiSSiON RULES

SECTION - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-1B S-IVBSTAGEPNEUMATIC A. CONTINUEMISSION CUES
SUPPLYPRESSUREDECAY
EXCESSIVEIN: BSE INFORMFLIGHTAND 1. ENGINEPUMPPURGEPRESSURE(D50-403)

A. TB5 EARTH I. ATTEMPTTO TERMINATEPUMP 2. AMBIENTHELIUMPNEUMATICSPHEREPRESSURE
ORBIT PURGEAND/ORCLOSEAMBIENT (D236-4OB,D256,403).

HELIUMSUPPLYSHUTOFF
VALVE. 3. LOX REPRESSSUPPLYPRESSURE(D88-403,

D254-403).
2. RE-OPENAMBIENTHELIUM

SUPPLYSHUTOFFVALVE NOTE
WHENPNEUMATICSREQUIRED

AN EXCESSIVEPNEUMATICSUPPLYPRESSUREDECAY
B. TB7 TLC B. CONTINUEMISSION IS ONE WHICHWILL RESULTIN DEPLETIONOF

STAGEPNEUMATICSPRIORTO COMPLETIONOF TB8
BSE INFORMFLIGHTAND FUNCTIONS,

I. OPENPREVALVESAHD
CHILLOOWNSHUTOFFVALVES

IF EXCESSIVEPRESSUREDECAY
CONTINUES, BSE

2. CLOSEAMBIENTHELIUM
SUPPLYSHUTOFFVALVES

3. REOPENAMBIENTHELIUM
SUPPLYSHUTOFFVALVES
WHENPNEUMATICSREQUIRED.

7-16 CONTROLSIGNALPROCESSORTLC CONTINUEMISSION CUE__S:
NULLSHIFTIN TB7 OR TB8

BSE INFORMFLIGHTAND COMMAND l, PRIMERATEGYROMINUSREFERENCERATEGYRO
LADDERLIMITSTO 12.0DEG GREATERTHAN0,3 DEG/SEC(PITCH,R4-602,

RIB-602;YAW,R5-602,R8-602;ROLL,R6-602,
R12-602)

2. GUIDANCECHI MINUSTHETAGIMBALANGLE
(H60-603)GREATERTHANlO DEG AND NOT
CONVERGING.

3. LADDERERRORSGREATERTHAN1.6 DEG(H54-603,
H55-603,HB6-603)EXCEPTDURINGPROGRAMED
MANEUVER.

NOTES

I. IF BOTHRATEGYROMEASUREMENTSARE VALID,
CUE I MUSTBE USED.

2. FOR AS-511ONLY,IF A NULLSHIFTOCCURS
PRIORTO TB6 - 9 SECONDS,A DCS CMD TO OPE_
THE LADDERLIMITSTO 12 DEGREESMUSTBE
SENTAFTERTB6 - 9 SECONDSTO PREVENTTHE
LVDCFROMSWITCHINGBACKTO THE LOWER
LIMITSDURINGTB7 AND TB8.
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SECTION - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-17 LHB TANKULLAGE EARTH CONTINUEMISSION CUES
PRESSURELESSTHAN ORBIT/
17 PSIAIN TB5 TLI BSE INFORMFLIGHTAND COMMAND I. LH2 ULLAGEPRESSURE(D177-408,

D178-408),
I. LH2 TANKVENTVALVESBOOST

CLOSEON AND OFF AND/OR 2. LH2 PUMPINLETPRESSURE(D2-403).
CVS REGULATORCLOSED
(ORIFICEOPEN)(NOTEl). 3. LH2 VENTCLOSEDDISCRETES(KI-41O,

K210-41O).
IF THE CONDITIONCANNOTBE
CORRECTEDAND SUFFICIENT NOTES
AMBIENTREPRESSHELIUMIS
AVAILABLE_BSE I. IF THE ULLAGEPRESSURERISESABOVE21

PSIAAFTERTHE REGULATORHAS BEENCLOSED,
2. INHIBITO2/H2BURNER THE REGULATORSHOULDBE CYCLEDTO MAIN-

TAINA 17 TO 21 PSIAULLAGEPRESSUREIN
LH2 TANK.

2. IF LH2 TANKULLAGEPRESSUREIS EXPECTED
TO BE LESSTHAN19.5PSIAAT TB6 INITIATE,
RESULTINGPROPELLANTLOSSESSHOULDBE
INCLUDEDIN THE EVALUATIONOF CAPABILITY
TO ACHIEVEACCEPTABLEALTERNATEMISSION
PER FMR 7-I.
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SECTION - SLV- TB 5 ANDTB7 - CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

7-18 LOW COLDHELIUMSUPPLY CUE
PRESSURE

COLDHELIUMSPHEREPRESSURE(D261-403,
A. PRIORTO BURNERSTART EARTH A. CONTINUEMISSION D263-403),

ORBIT
BSE INFORMFLIGHTAND COM- NOTE
MANDFROMLASTSTATION
PRIORTO TB6 ]. AN EXCESSIVECOLDHELIUMSUPPLYPRESSURE

DECAYIS ONE WHICHWILLRESULTIN A COLD
BURNERLOX SHUTDOWNVALVE HELIUMBOTTLEPRESSUREOF LESSTHANIOOO
CLOSEON PSIAAT TB6 INITIATEOR LESSTHAN450 PSIA

AT COMPLETIONOF CRYOGENICREPRESSURIZA-
B. DURINGBURNER B. CONTINUEMISSION TION.

OPERATION
BSE INFORMFLIGHTAND CMD 2. THISFAILUREWILLREQUIREEVALUATIONOF

RESIDUALSTO DETERMINEADEQUACYFOR TLI
LH2 AND LOX REPRESSVALVE VELOCITYCUTOFFAND LUNARIMPACTOPERATIONS
CLOSED. (FMR7-I).

7-19, A. LOX TANKULLAGE EARTH CONTINUEMISSION CUES
PRESSURELESSTHAN ORBIT
31 PSIADURING BSE INFORMFLIGHTAND COMMAND I. LOX ULLAGEPRESSURE(D179-406,
ORBITALCOASTOR DlSO-406)
EXPECTEDTO BE LESS I. LOX TANKVENTVALVEBOOST
THAN31 PSIABY TB6 CLOSE 21LOX PUMPINLETPRESSURE(D3-403)
INITIATE

IF LOX TANKULLAGEPRESSUREIS
NOT MORETHAN9 PSI BELOWTHE
REQUIREDULLAGEPRESSURE,BSE
COMMAND

2. LOX TANKREPRESSCONTROL
VALVEOPENON UNTILTANK
PRESSUREGREATERTHANRE-
QUIRED,THENOFF

3. DELETED

IF LOX TANKULLAGEPRESSUREIS
GREATERTHAN9 PSI BELOWTHE
REQUIREDULLAGEPRESSURE,OR
IF THE REQUIREDULLAGEPRES-
SUREIS GREATERTHANTHE
FLIGHTCONTROLPRESSURESWITCH
SETTING,BSE COMMAND

4. BURNERLOX SHUTDOWNVALVE
CLOSE

5, AS CLOSEAS POSSIBLETO
TB6 + 7 MIN 30 SEC,LOX
AMBIENTREPRESSON
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R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-20 J-2 ENGINESTARTBOTTLE EARTH CUES
PRESSUREOUTSIDERE- ORBIT
STARTLIMITS STARTBOTTLEPRESSURE(DlT-4Ol,D241-401)

A. ABOVE1450PSIA A. CONTINUEMISSION NOTES
DURINGORBITALCOAST
FOR FIRSTOPPORTUNITY BSE INFORMFLIGHTAND SE_T I. EXCESSIVESTARTBOTTLEDECAYDURING
RESTARTOR ABOVE ORBITALCOASTIS DEFINEDAS A PRESSURE
1500PSIAFOR SECOND I. STARTBOTTLEVENTOPEN DECAYWHICHWILLRESULTIN A STARTBOTTLE
OPPORTUNITYRESTART FOR 3 SEC PRESSUREBELOW800 PSIAAT SECONDBURN

ENGINESTARTCOMMAND(TB6+ 9 MIN 30 SEC).
2. REPEATCOMMANDAS

NECESSARYTO INSUREA 2. A STARTBOTTLEPRESSUREOF 300 PSIA
PRESSUREOF LESSTHAN MAXIMUMIS ALLOWABLEAT STARTBOTTLE
1450PSIAFOR FIRST RECHARGECOMMAND.
OPPORTUNITYRESTARTOR
1500PSIAFOR SECOND
OPPORTUNITYRESTART

B. ABOVE1800PSIA B. EMERGENCYSPACECRAFT
PRIORTO RESTART SEPARATION

BSETRANSMITABORTREQUEST
AND RECOMMENDEMERGENCY
SPACECRAFTSEPARATION

C. BELOW800 PSIA =C. CONTINUEMISSION
(SEEMOTE)

BSE INFORMFLIGHTAND
COI_IANDASAP

I. STARTTANK RECHARGE
ARM ON

2. STARTTANKVENTOPEN
UNTILTANKPRESSURE
LESSTHAN300 PSIA,
THENCLOSE

7-21 LOX BLEEDVLV FAILSOPEN LAUNCH CONTINUEMISSION CUES:
DURINGS-IVBFIRSTBURN

BSE INFORMFLT ASAPAFTER I. OXIDIZERBLEEDVLV CLOSEDOFF (K126-401)
CUTOFF,BSE: DURINGS-IVBFIRSTBURN.

1. CYCLELDX BLEEDVLV;IF 2. REDUCEDENGINEPERPORMAHCE(REFERTO REAL-
I. IS UNSUCCESSFUL,BETWEEN TIMEPERFORMANCERESULTS)
TB6 + 7 MIN 30 SEC AND
TB6 + 9 MIN 30 SEC,BSE: NOTES:

2. CLOSEMRCV(5.0POSITION) I. THIS FAILUREWILLRESULTIN PROPELLANT
IMBALANCEAND WILLREQUIREEVALUATIONOF
RESIDUALSTO DETERMINEADEQUACYFORTLI
VELOCITYCUTOFF(REFFMR7-I)

7-22 S-IVBCONFIRMEDLOSS EARTH NO S-IVBRESTART(TBS)/TLI CUES
OF HYDRAULICFLUID ORBIT/ INHIBIT(TB61

TLI I. HYDRAULICRESERVOIROIL LEVELAPPROXZERO
PERCENT(L7-403).

BSE INFORMFLIGHTAND RECOM-
MENDNO S-IVBRESTART 2. HYDRAULICSYSTEMPRESSURELESSTHAN

1700PSIA(D41-403).

3. HYDRAULICRESERVOIRPRESSUREAPPROXIMATELY
ZEROPSIA (D42-403).

NOTES

IF L7-403IS FUNCTIONINGPROPERLY,IT IS
REQUIREDFOR IMPLEMENTATIONOF THIS RULE.

MISSION REV DATE SECTION GROUP IPAGE
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NASA - Manned Spacecraft Center

MtSSiON RULES

SECTION7 - SLV - TB5 ANDTB7 - CONTINUED

RULE CONDITION/MALFUNCTION _ASE RULING CUES/NOTES/COMMENTS

-23 CIRCULATIoNLOSSOF ECSCOOLANT I CONTINUEMISSION ;UES:
BSEINFORMFLT ANDSEND: I. FLOWRATEIU EXIT COOLANT(F9-602)

APPROXIMATELY1.5 GPM.
COOLANTPUMPNO. I ONAND
PRESSURESWITCHDEACTIVATE 2. FLOWRATES-IVB INLETCOOLANT(F10-601)

APPROXIMATELY1.5 GPM.

3. COOLANTMANIFOLDINLET PRESS.(D17-601)
APPROXIMATELY16 PSIA.

4, COOLANTPUMPNO. B POWERON(K161-601)
+28 VDC

I 5. COOLANTPUMPINLET PRESS(D24-601)
I APPROXIMATELY16 PSIA.

1-24 MIXTURERATIOCONTROL CONTINUEMISSION CUES:
VLV(MRCV)FAILSOPEN

• (4.5 POSITION)DURING BSEINFORMFLTASAPAFTER I. MIXTURERATIOCONTROLVLV POSITION
S-IVB FIRSTBURN FIRSTENGINECUTOFF,BSE: (G17-401) DOESNOTINDICATE5.0 POSITION.

CYCLEMRCV 2. MRCVOPENON(K219-404) (4.5 POSITION).

31 FAILUREVERIFIEDBY ENGINEPERFORMANCE
(REFERTO REAL-TIMEENGINEPERFORMANCE
RESULTS).

NOTES:

THIS FAILUREWILL RESULTIN PROPELLANT
IMBALANCEANDWILL REQUIREEVALUATIONOF
RESIDUALSTO DETERMINEADEQUACYFORTLI
VELOCITYCUTOFF(REFFMR7-I)

i I 11I MISSION SECTION GROUP PAGE
APOLLOll '7G SLV- TB5

ANDTB7 _ 7-19 _ Tape 45.7
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION - SLY - TB5ANDTB7 - CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

7-25 S-IVB STAGELOXNON- CUE._S
PROPULSIVEVENT(NPV)
FAILS I. LOXNPVNOZZLEPRESSURES(D243-404,

D244-404).
A. TOOPENAT TB7 TLC A. CONTINUEMISSION

+ 0.7 SEC 2. LOXTANKULLAGEPRESSURE(D180-406,
BSEINFORMFLIGHTANDVENT DI7R-406).
THE LOXTANKTO 18-20 PSlA
PRIORTOTB7 + 15 MIN. 3. LOXNPVOPENDlSCRETES(K198-424,

K199-424).

B. TO LATCHOPENAT TLC B. CONTINUEMISSION
TB8 + 28 MIN I0
SEC BSE INFORMFLIGHTAND

I. ATTEMPTTO LATCHOPEN
THE LOX VENT

IF UNSUCCESSFUL,BSE COM-
MANDAT TB8 +26 MIN
15 SEC

2. LH2 LATCHINGVENTVALVE
CLOSED

7-26 LH2 LATCHINGVENT TLC CUES
VALVEFAILSTO LATCH
OPENAS PROGRAMED I. LH2 NPV NOZZLEPRESSURE(D183-409,

D184-409).
A. IN TB7 A. CONTINUEMISSION

2. LH2 ULLAGEPRESSURE(D177-408,
BSE INFORMFLIGHTAND D178-408),

l, ATTEMPTTO OPENTHE LH2 3. LH2 LATCHINGVENTVALVEDISCRETES
LATCHINGVENTVALVE (K210-410,K211-41O).

IF UNSUCCESSFUL,BSE 4, LH2 PUMPINLETPRESSURE(D2-403)
COMMAND

2. LH2 LATCHINGVENTVALVE
CLOSED

3. LH2 VENTVALVEOPEN

AT TB7 + 15 MIN OR TB7 +
l HR 15 MIN COMMAND

4. LH2 VENTVALVECLOSE

B. IN TB8 B. CONTINUEMISSION

BSE INFORMFLIGHTAND

I. ATTEMPTTO LATCHOPEN
THE LH2 LATCHINGVENT
VALVE

IF UNSUCCESSFUL,BSE COM-
MAND (ASAP)

2. LOXNPVUNLATCHEDAND
CLOSED

MISSION REV IATE SECTION GROUP PAGE
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MISSION RULES

SECTION7 - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-27 ENGINESTARTBOTTLE TLC CONTINUEMISSION CUES
DUMPFAILSTO INITIATE

BSE INFORMFLIGHTAND ATTEMPT GH2 STARTBOTTLEPRESSURE(D17-401,
TO OPENTHE STARTBOTTLEVENT D241-401).
VALVEFOR A MINIMUMOF 40

SECONDS NOTE___SS

THE MAXIMUMSAFEPRESSURELIMITTO PRECLUDE
REACHINGBOTTLEPROOFPRESSUREPRIORTO
LUNARIMPACTIS615 PSIA.

7-28 S-IVBSTAGECOLD _TLC CONTINUEMISSION CUE
HELIUMDUMPFAILSTO

INITIATE BSE INFORMFLIGHTAND COLDHELIUMBOTTLEPRESSURE(D261-403,
D263-403).

I. ATTEMPTTO INITIATETHE
COLDHELIUMDUMPTHROUGH NOT._.EE
LH2 COILON 02/H2BURNER
FORA MINIMUMOF 45 THE MAXIMUMSAFEPRESSURELIMITTO PRECLUDE
MINUTES REACHINGBOTTLEPROOFPRESSUREPRIORTO

LUNARIMPACTIS lO0 PSIA.
IF UNSUCCESSFUL,BSE INFORM
FLIGHTAND,AFTERLOX NPV
OPENIN TB8,COMMAND

2. LOX PRESSURIZATIONSHUTOFF
VALVESOPENFORA MINIMUM
OF 30 MINUTES

7-29 IENG HELIUMCONTROL EO CONTINUEMISSION "CUES:
VLV LEAKINGAFTERFIRST

ENGINECUTOFF BSE INFORMFLT AND: I. ENG REG OUTLETPRESS(D018-401)60 PSIAOR
GREATER

I. CYCLEENG HELIUMCONTROL
VLV (NOTEI) 2. ENGCONTROLHELIUMPRESS(DOl9-401,

D242-401)DECREASING
IF EITHERBLEEDVALVEIS CLOSED,
REFERTO FMR8-3 OR 8-4 3. FUELTK HELIUMREPRESSSPHEREPRESS

(D20-403,D249-403)

4, BLEEDVLVSCLOSED(K126-401,K127-401)

NOTES_____I.

I. RULINGI MAY BE REPEATEDAT DISCRETIONOF
BSE IN AN EFFORTTO TERMINATELEAKAGE.

2. RULINGSl THROUGH4 MUSTBE TAKENPRIORTO
LOS AFTERFIRSTENGINECUTOFF.

3. MOV MUSTBE CLOSEDPRIORTO RESTARTAS MOV
OPENVIOLATESFMR7-4.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION - SLV - TB5 ANDTB7 - CONCLUDED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

7-30 OXIDIZERTURBINEBYPASS LAUNCH CONTINUEMISSION CUES:
VLV (OTBY)FAILSOPEN
DURINGS-IVBFIRSTBURN BSE INFORMFLTAS SOONAS I. OTBVPOSITION(G8-401)INDICATESOPEN

POSSIBLEAFTERFIRSTBURNCUT- DURINGS-IVBFIRSTBURN.
OFF.BSE:

2. OTBVCLOSEDOFF(Kl2S-401)DURIRGS-IVB
I. CLOSEPREVALVESAND RECIRC FIRSTBURN.

VALVES
3. REDUCEDENG PERFORMANCE(REFERTO R/T

!2. DRAINAND PURGELOX SYS ENGINEPERFORMANCERESULTS).

3. DRAINLH2 SYSTEMAND PURGE NOTES:
(SEENOTE3)

I. THISFAILUREWILLRESULTIN PROPELLANT
4. CYCLEOTBV IMBALANCEAND WILLREQUIREEVALUATIONOF

RESIDUALSTO DETERMINEADEQUACYFOR TLI
5. RETURNSYSTEMTO NORMAL VEL.CUTOFF(REFFMR 7-I)

IF CYCLEOF OTBVIS UNSUBCESS- 2. THISRULEMUSTBE IMPLEMENTEDAS SOONAS
FUL.BETWEENTB6'+7 MIN 30 SEC POSSIBLEAFTERC/O.
AND TB6 + 9 MIN 30 SEC.BSE:

3. THE ENGINEPUMPPURGEMUSTBE OFF PRIORTO
6. CLOS_MRCV (5.0POSITION) CYCLINGTHE OTBVTO PREVENTBACKFLOWOF

GASESTO THE GG WHENOTBVCYCLED.

1-31 LOW APS HELIUMSUPPLY EARTH !CONTINUEMISSION CUES;
SUPPLYPRESSURE ORBIT/

TLI IFAPS HELIUMBOTTLEPRESSURE I, HELIUMSUPPLYPRESSUREMODULEl (D0035-414;
IS EXPECTEDTO BE BELOW DO2SO-414);MODULE2 (D00036-415;
350 PSIAPRIORTO THE NEXT D0251-415).
GROUNDSTATION.BSE INFORM
FLIGHTAND RECHARGEAPS HELIUM
BOTTLEAS REQUIREDTOMAINTAIN
ATTITUDECONTROL.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION8 - SLV - TB6

ITEM_M

SUMMARYOF RESTARTPHASERULES

8-I RESERVED

8-2 02/H2 BURNERLH2 VALVEFAILS

8-3 LH2 CHILLDOWNSYSTEMSFAILS
8-4 LOX CHILLDOWNSYSTEMFAILS

8-5 RESERVED

8-6 S-IVBACTUATORHARDOVER

8-7 CONTINUOUSVENTREGULATORFAILSTO CLOSE

8-8 LOSSOF ATTITUDECONTROLDURINGSECONDBURN

THE FOLLOWINGMISSIONRULESALSOAPPLYTO THISSECTION:

6-3 INERTIALPLATFORMFAILURE- ACCELEROMETER

6-4 LAUNCHVEHICLEINERTIALPLATFORMFAILUREATTITUDEREFERENCE

6-II S-IVBSTAGELOSSOF THRUST

7-2 LOSSOF ONE APS MODULE

7-7 S-IVBAUXILIARYHYDRAULICPUMPFAILS

7-8 LOSSOF ATTITUDECONTROLDURINGTB6 TO TB6 + 9 MINlO SEC (CREWIMPLEMENTATION)

7-9 CONTINUOUSVENTREGULATORFAILSTO OPEN

7-i3 IU ECS WATERVALVEFAILSTO CYCLEOPENAND CLOSED

7-14 S-IVBSTAGECOMMONBULKHEADDELTAPRESSUREREACHESOR EXCEEDS-20 PSIDOR +36 PSID(CREWIMPLEMENTATION)
OR +30 PSID,-26 PSID

7-17 LN2 TANKVENTFAILUREOR LEAKDURINGORBITALCOAST
7-18 LOW COLDHELIUMSUPPLYPRESSURE

?-19 LOXTANKULLAGEPRESSURELOW (CREWIMPLEMENTATION)

7-20 J-2 ENGINESTARTBOTTLEPRESSUREOUTSIDERESTARTLIMITS

7-22 S-IVBLOSSOF ENGINEHYDRAULICFLUID

MISSION _EV DATE SECTIQ_ GROUP PAGE
APOLLO17 FNL 9/I/72 SLV - TB6
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION8 - SLV - TB6- CONTINUED

R RULE CONDITION/MALFUNCTION PHJSE RULING CUES/NOTES/COMMENTS

8-1 RESERVED

8-B S-IVBSTAGE02/H2 TLI CUES
BURNERFUELPROPELLANT
VALVEFAILSCLOSED A AND B

A. PRIORTO TB6 + A. CONTINUEMISSION l, BURNEROHAHBERDOMETEMPERATURE
341SEC (C2034-403,C382-403)

BSE INFORMFLIGHTAND
COMMAND 2. BURNERPROPELLANTVALVEPOSITIONS

(K180.404,K]92-403,K181-404)
]. BURNERSHUTDOWN

3. AMBIENTREPRESSURIZATIONMODESELECT
2. CONTINUOUSVENTSYSTEM (K195-404).

ORIFICEOPEN

NOT___£E
B. LH2 REPRESSURIZATION

CONTROLVALVECLQSE " THE 02/H2BURNERVOTINGCIRCUITWILLNOT
DETECTFAILUREOF THE BURNERTO IGNITE

4. LOX REPRESSURIZATION OR BURNERFLAME-OUTIN THE EVENTTHE FUEL
CONTROLVALVECLOSE PROPELLANTVALVEFAILSCLOSED.

B. AFTERTB6 + B. CONTINUEMISSION
341SEC

BSE INFORMFLIGHTAND
COMMAND

I. BURNERSHUTDOWN

2. APSULLAGEENGINESON

3. LH2 REPRESSURIZATION
CONTROLVALVECLOSE

4. LOX REPRESSURIZATION
CONTROLVALVECLOSE

8-3 LH2 CHILLDOWN TLI CONTINUEMISSION CUES
SYSTEMFAILSDURING

RESTARTPREPARATIONS BSE INFORMFLIGHTAND I. LH2 PUMPINLETTEMP(C3-403).

I. ATTEMPTTO CORRECT 2. LH2 RECIRCFLOW(F5-404).
SITUATIONSPECIFIEDIN
NOTEA, B, D 3. LH2 PREVALVEDISCRETES(Kll!-4O4,

KI12-404).
IF UNSUCCESSFUL,BSE
INFORMFLIGHT 4. LH2 BLEEDVALVECLOSE(K127-401).

5. LH2 RECIRCVALVECLOSE(K136-40g).

6. LH2 ULLAGEPRESSTO LH2 PUMPINLETPRESS
_P (D177-408;D178-408;D2-403).

NOTE

LM2 CMILLDOWNWILLNOT BE SATISFACTORYIF

A. PREVALVEIS OPEN

B. RECIRCULATIONVALVEIS CLOSED

C. BLEEDVALVEIS CLOSED

D. CHILLI)OWNPUMPIS NOT ON

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION8 - SLV - TB6 - CONTINUED
J

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

8-4 S-IVBSTAGELOX TLI CONTINUEMISSION/TLIINHIBIT CUESFOR CHILLDOWNFAILURE
CHILLDOWNSYSTEM
FAILSDURINGRESTART BSE INFORMFLIGHTAND I. LOX CHILLDOWNFLOWRATE (F4-424).
PREPARATIONS

I. ATTEMPTTO CORRECT 2. LOX ULLAGEPRESSURETO LOX DUMPINLET
SITUATIONSPECIFIED PRESSUREAP (D179-406,DISO-406,DO03-403).
IN NOTESI.A,l.B,l.D

: 3. LOX PUMPINLETTEMPNOT DECREASING
IF I IS UNSUCCESSFUL,BSE (C4-403).
INFORMFLIGHTAND BETWEEN
TB6 + 4 MIN lO SEB AND 4. LOX PREVALVEDISCRETES(KI09-403,
TB6 + 7 MIN 37.8SEC K110-403).
COMMAND

5. LOX BLEEDVALVECLOSED(K126-401).
2. ALTERNATESEQUENCE6D

6. LOX RECIRCULATIONVALVECLOSED(K139-424).
IF LOX LEADEXCEEDS

20 SEC,BSE INFORM CUESFOR MOV FAILURE
FLIGHTAND

I. MOV POSITIOMINDICATESNOT FULL
3. RECOMMENDTLI INHIBIT CLOSED(G3-401).

2. MOV OPENDISCRETEON (Kl20-401).

3. LOX FLOWMETER(FI-401)INDICATESFLOW.

4. LOX INJECTORPRESSURE(D005-401).

NOTES

I. LOX CHILLDOWNWILLNOT BE SATISFACTORYIF

(A)PREVALVEIS OPEN

(B) RECIRCULATIONVALVEIS CLOSED

(C)BLEEDVALVEIS CLOSED

(D) CHILLDOWNPUMPIS NOT ON

2. ALTERNATESEQ 6D COMMANDWILLENABLEAN
ONBOARDPROGRAMED8 SEC LOX LEAD
BEGINNINGAT T86 + 7 MIN 37.8SEB.

3. THISFAILUREWILLREQUIREEVALUATIONOF
RESIDUALSTO DETERMINEADEQUACYFOR TLI
VELOCITYCUTOFFAND LUNARIMPACT
OPERATIONS.

8-5 RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/1172 SLV - TB6
8-3 Tape27,3

TSG291 NABA--MSC
I
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MISSION RULES

SECTION8 - SLV - TB6 . COIITINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

8-6 S-IVB ACTUATOR TLI CONTINUEMISSION/TLI CU.._E.E
CONFIRMEDHARDOVER INIIIBIT/CUTOFF
PRIORTOTLI IGN AND ACTUATORPOSITIONS_S DEGORGREATER
AUXILIARYHYDRAULIC A. CONTINUEMISSION (GI-400, GI-403, G2-400, G2-403).PUMPIS OPERATING

IF TIME PERMITS,SETUP NOTE
FORTHE CREWTO ATTEMPTTO
GIMBALTHEENGINEWITHTHE BOTIIINDIVIDUALPITCH/YAWACTUATOR
ROTATIONALHANDCONTROLLER POSITIONINDICATORSMUSTCONFIRM

MALFUNCTIONPRIORTO IMPLEMENTATIONOF THE
IF THEREIS NOTTIME, ORIF RULE.
UNSUCCESSFUL,

B, TLI INHIBIT/CUTOFF

BSEINFORMFLIGHTAND
RECOMMENDTLI INHIBIT/
CUTOFFANDIMPLEMENTTHE
ABOVEPROCEDURE

8-7 S-IVB STAGE TLI CUESCONTINUOUSVENT
MODULE A.]. CVSNOZZLEPRESSUREREMAINSGREATER

THAN3 PSIA (D181-409 THROUGHD182-409).
A. REGULATORFAILS TO A. CONTINUEMISSION

CLOSEDURINGRESTART 2. CVSREGULATORCLOSED(K154-411).
SEQUENCE BSEINFORMFLIGHTAND

3. LH2 TANKULLAGEPRESSURE(D177-408,
I. ATTEMPTTO CLOSETHE D178-408).

CVSREGULATOR

IF ] IS UNSUCCESSFUL,
BSE INFORMFLIGHTAND
COMMAND

2. 02/M2 BURNERSHUTDOWN

B. REGULATORFAILS TO B, CONTINUEMISSION B.I, LH2 TANKCONTINUOUSVENTORIFICE
CLOSEORORIFICE SHUTOFFVALVECLOSED(K0155-411).
SHUTOFFVALVEFAILS BSE INFORMFLIGHTAND
TO CLOSEAT TB7 + 2. CVSNOZZLEPRESSUREDOESNOTDECREASE
2 MIN 30.9 SEC I, ATTEMPTTO CLOSETHE TO 0 PSlA AT TB7 . 2 MIN 30,9 SEC
(SEENOTE) CVSREGULATORORTHE (D0181-409, D0182-409).

CVSORIFICESHUTOFF
VALVE NOTE

IF I IS UNSUCCESSFUL, THIS FAILUREWILL REQUIRERE-EVALUATIONOF
BSECOMMANDAT TB7 + AVREQUIREDFORLUNARIMPACT.
15 MINANDTB7 + 1HR
15 MIN

2. LH2 LATCHINGVENT
VALVEOPENANDLATCH

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION8 - SLV - TB6 - CONCLUDED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

8-8 LOSSOF ATTITUDE TLI CONTINUEMISSION CUES
CONTROLDURINGS-IVB
SECONDBURN BSE INFORMFLIGHTAND FIDO I. ANGULARRATES- PITCH(R4-602),YAW

(RB-602),OR ROLL (R6-602)GREATERTHAN
CREWWILLTAKEACTIONON 5 DEG/SECAND NOT DECREASING.
LIMITS(NOTEI)

2. ANGULARRATES- PITCH(R13-602),YAW
(R8-602),OR ROLL(R12-602)GREATER
THAN5 DEG/SECAND NOT DECREASING
(SEENOTE3).

3. LOSSOF ATTITUDECONTROLALERT(SEE
NOTE2).

NOTES

I. TLI BURNWILLBE TERMINATEDFOR

(A)PITCHOR YAW BODYRATESGREATERTHAN
±IO DEG/SEC

(B)ROLLBODYRATEGREATERTHAN±20
DEG/SEC

(C) PITCHOR YAWATTITUDEDEVIATIONFROM
NOMINALPROFILESGREATERTHAN45 DEG

2. LOSSOF ATTITUDECONTROLALERTWILLBE
GIVENFOR THE FOLLOWINGCONDITIONS:

(A) LVDC/LVDACOMPUTATIONALFAILURE.

(B) ATTITUDEERRORSIGNALS-ROLLGREATER
THAN±3.5DEG,PITCHAND YAW GREATER
THAN±5 DEG.

(C) FAILURETO INITIATE PROPERGUIDANCE
SEQUENCE.

(D) FAILUREOF S-IVB ENGINEHYDRAULICS.

3. THE CUESAREVALID IF RATECHANNEL
SWITCHOVERHASNOTOCCURRED.

4, ROLLATTITUDEERRORS>3,5 DEG,MAYBEA
RESULTOF LOSSOF BOTHAPSMODULES.THE
CREWSHOULDATTEMPTROLLCONTROLWITHRCS.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION9 - SLV - TB8

R ITEM

SUMMARYOF SAFINGAND SLINGSHOTRULES

9-I STAGEPNEUMATICDUMPFAILS

9-2 LOX DUMPFAILS

9-3 ENGINECONTROLBOTTLEDUMPFAILS

9-4 RESERVED

9-5 RESERVED

THE FOLLOWINGREFERENCEDFLIGHTMISSIONRULESARE ALSOAPPLICABLEDURINGTIMEBASEEIGHT(TB8):

7-3 J-2 ENGINEMAINFUELVALVE(MFV)FAILSTO CLOSEAT FIRSTS-IVBCUTOFF,SECONDS-IVBCUTOFF

7-4 J-2 ENGINEMAINOXIDIZERVALVEFAILSTO CLOSEAT.FIRSTS-IVBCUTOFF,SECONDBURNCUTOFF

7-8 LOSSOF ATTITUDECONTROLDURINGTB5 AND TB7 TO SPACECRAFTSEPARATION,TB6 TO TB6 + 9 min 20 SEO AFTER

SPACECRAFTSEPAPJ_TION,AFTERTB8 INITIATE

7-13 IU ECS VALVEFAILSTO CYCLEOPENAND CLOSED

7-14 S-IVBSTAGECOMMONBULKHEADDELTAPRESSUREREACHESOR EXCEEDS-20 PSIDOR +30 PSID,-26 PSIDOR +36 PSID

7-25 S-IVBSTAGELOX NON-PROPULSIVEVENT(NPV)FAILSTO OPENAT TB7 + 0.7 SEC,TO LATCHOPENAT TB8 +17 MIN S SEC

7-26 LH2 LATCHINGVENTVALVEFAILSTO LATCHOPENAS PROGRAMED
.7-28S-IVBSTAGECOLDHELIUMDUMPFAILSTO INITIATE

M_SSION _EV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION9 - SLV - TB8 - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

9-I S-IVBSTAGEPNEUMATIC TLC CONTINUEMISSION CUES
DUMPFAILSTO INITIATE

BSE INFORMFLIGHTAND I. ENGINEPUMPPURGEPRESSURE(D50-403).

ATTEMPTTO OPENTHE ENGINE 2. AMBIENTHELIUMSUPPLYPRESSURE(D236-403.
PUMPPURGECONTROLVALVE D256-403).

NOTES

THE STAGEPNEUMATICBOTTLEWILLBE SAFEAT
LIFTOFFAND WILLNOT REACHPROOFPRESSURE
PRIORTO LUNARIMPACT.

9-2 S-IVBLOX DUMPFAILS TLC CONTINUEMISSION CUES
TO INITIATE

BSE INFORMFLIGHTAND I. MAINOXIDIZERVALVEPOSITION(G3-401).
ATTEMPTTO INITIATETHE
THE REQUIREDLOX DUMP 2. MAINOXIDIZERVALVEOPENDISCRETE

(Kl20-401).

3. LOX PUMPINLETTEMPERATURE(C4-403).

4. LOX FLOWRATE(FI-401).

5. LOX PREVALVEOPENDISCRETE(KI09-403).

6. LOX PREVALVECLOSEDISCRETE(KilO-403).

NOTES

I. LOX DUMPWILLFAILTO INITIATEIF

(A) THE MOV REMAINSCLOSED

(B) THE LOX PREVALVEREMAINSCLOSED

2. IF A LOX DUMPIS UNSUCCESSFUL.A
RE-EVALUATIONOF THE LUNARIMPACTAV
WILLBE REQUIRED.

9-3 ENGINECONTROLBOTTLE TLC CONTINUEMISSION CUES
DUMPFAILSTO INITIATE

BSE INFORMFLIGHTAND I. ENGINECONTROLREG PRESS(D18-401).

A'FrEMPTTO OPENTHE ENGINE 2. ENGINECONTROLHELIUMSPHEREPRESSURE
HELIUMCONTROLVALVE (DIg-4oI,,D242-401).

NOTES

THE MAXIMUMSAFEPRESSURELIMITTO PRECLUDE
REACHINGBOTTLEPROOFPRESSUREPRIORTO
LUNARIMPACTIS 2300PSIA.

RULES9-4 AND 9-5
ARE RESERVED.

iMISSION REV DATE SECTION GROUP PAGE
i
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NASA . Manned Spacecraft Center

MISSION RULES

SECTION9 - SLV- TB8 - CONCLUDED

R ITEM

PRELAUNCHINSTRUMENTATION

STAGECOMMUNICATIONSSYSTEMAND FLIGHTCONTROLMEASUREMENTCATEGORIZATION

MEAS EFFEC- MISSION
MEASUREMENTDESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVITY RULEREF

STAGECOMMUNICATIONSSYSTEM

S-II STAGE

LINK BPI HD
MUXBPIAO HD
MUXBPIBO NO
MUXCPIAO NO

S-IVB STAGE

LINK CP] ND
MUXDPIBO(VIA IU) M
MUXCPIBO HD

INSTRUMENTUNIT

LINK DPI HD
LINK DPIB M
MUXCPIAO(VIA S-IVB) HD
MUXDPIAO HD

EMERGENCYDETECTIONSYSTEM(EDS) M

COMMANDCOMMUNICATIONSSYSTEM
(CCS)UPLINK M

FLIGHTCONTROLMEASUREMENTS

S-IVB STAGE

PRESS,FUELPUMPINLET D2-403 7-14
PRESS,FUELTANKULLAGEEDS1 D177-408 METER* COMMON 2 OF 3 7-14
PRESS,FUELTANKULLAGEEDS2 D178-408 METER* COMMON M 7-14/19
PRESS,OXIDPUMPINLET D3-403
PRESS,OXIDTANKULLAGEEDS1 D179-406 METER* COMMON 2 OF S 7-14/19,8-5
PRESS,OXIDTANKULLAGEEDS2 D180-406 METER* COMMON M 7-14/19,8-5

INSTRUMENTUNIT

GUIDANCECOMPUTEROPERATION N60-603 M 6-I/4/7/9,
7-8/11,8-I/8

COMPUTERRESETPULSE J71-603 REQUIREDTO
NO. I-GUIDANCEDECODER COMPLETE

I OF 2 MULTIPLEWORD
COMPUTERRESETPULSE J72-603 M GROUND
NO. 2-GUIDANCEDECODER COMMANDS

*ONBOARDDISPLAYMANDATORY

MISSION _EV DATE SECTIQN GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONI0 - OSM ENVIRONMENTALCONTROLSYSTEM

R ITEM

GENERAL

I0-I LAUNCH

LAUNCHWILLBE CONTINUEDAS LONGAS THE SUITCIRCUITAND 02 SUPPLYWILLSUPPORTFLIGHTCREWDEMANDSFOR AT LEAST
ONE REV AND ENTRYINTO2-I. THEREARE NO COOLANTFAILURESFOR WHICHLAUNCH/INSERTIONPHASEWILLBE TERMINATED.

TLC & TEC

WATEREVAPORATIONWILLBE LIMITEDTO COMPONENTTESTING.

POWEREDDESCENT

THEREARE NO CSM ENVIRONMENTALCONTROLSYSTEMSFAILURESFOR WHICHPOWEREDDESCENTWILLBE TERMINATED.

ALL PHASES

A. BACKUPSYSTEMSAND BACKUPCOMPONENTSWILLNORMALLYBE USEDFOR THE MOLTRAPIDPRACTICALRETURNTO EARTH,NOT
FOR MISSIONCONTINUATION.

B. LM SYSTEMSWILLBE USEDAS REQUIREDFOR CSM SYSTEMSBACKUP. IF CSM SYSTEMSREQUIRELM BACKUP,THE DESCENT
STAGEWILLBE RETAINEDWHEREPOSSIBLE.

C. TO CONTINUE,WATERQUANTITYPREDICTIONSMUSTREFLECTADEQUATEQUANTITIESTO MEETNORMALMISSIONREQUIREMENTS.

MISSION _EV DATE S_CT_QN GROUp PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION10 - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R ITEM

0-2 DEFINITIONS

LOSSOF CABININTEGRITY:

CM PRESSUREVESSELLEAKAGESUCHTHATCABINPRESSURECANNOTBE MAINTAINEDGREATERTHANOR EQUALTO

4.5 PSIABY CABINPRESSUREREGULATORS(I.2LB/HRTOTAL).

LOSSOF SUIT/SUITCIRCUITINTEGRITY:

• PGA CHECKWITHLEAKAGEGREATERTHAN0.5 PSI/MINDURINGPGA CHECK.

• TOTALLOOPCHECKSkIHICHRESULTSIN EOS02 FLOW• 0.9 LB/HRAFTERSUITTESTPRESSURE
STABILIZATIONDURINGSUITCIRCUITINTEGRITYCHECK.

LOSSOF SUITCIRCUIT:

INABILITYOF THE SUITCIRCUITTO MAINTAINADEQUATECREWCOMFORTAND/ORCO2 REMOVALWITHOUTUSING

DIRECT02.

LOSSOF 02 MANIFOLD:

AN 02 MANIFOLDOR REGULATORFAILUREWITHWHICHTHE SUITCIRCUIT02 DEMANDSCANNOTBE SUPPLIEDFOR
ENTRY.

LOSSOF PRIMARYLOOPCOOLING:

LOSSOF ALL FLOW,A LEAKWHICHCANNOTBE ISOLATED,OR COMBINEDFAILURESSUCHTHATRADIATORSAND

EVAPORATORPROVIDENO COOLING.

LOSSOF SECONDARYLOOPCOOLING:

LOSSOF ALL FLOW,A LEAKWHICHCANNOTBE ISOLATED,OR COMBINEDFAILURESSUCHTHATRADIATORSAND

EVAPORATORPROVIDENO COOLING.

LOSSOF COLLANTLOOPRADIATORS:

RADIATORLEAK,BLOCKAGEOF ALL FLOWTHROUGHRADIATORS,OR RADIATORDEGRADATIONSUCHTHATTOTAL
LONG-TERMUSAGEOF WATERIS MORETHANIS BEINGPRODUCED.

LOSSOF ALL COOLING:

LOSSOF PRIMARYAND SECONDARYLOOPCOOLING.

LOSSOF SURGETANKAND/ORREPRESSPACK:

SURGETANK,REPRESSPACK,OR ASSOCIATEDISOLATABLEPLUMBINGFAILURESWHICHREQUIREISOLATIONOF THE

SURGETANKAND/ORREPRESSPACK.

RULENUMBERSI0-3THROUGHI0-9ARE RESERVED.

MISSION REV DATE SECTION IROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION10 - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

IO-lO 0-2SYSTEM

A. SUITFLOWRELIEFVALVEWILLREMAINCLOSEDFOR DURATIONOF FLIGHT.

B. NORMALCM REPRESSURIZATIONWILLUTILIZETHE REPRESSPACK.

C. THE REPRESSPACKVALVEWILLBE IN OFF POSITIONFORALL PHASESEXCEPTLAUNCH,CSM EVA,ENTRY,AND TUNNEL/LM

PRESSURIZATIONAND RECHARGE.

O, THE SUITCIRCUITMUSTBE PURGEDOF ACCUMULATEDH2 ONCEEVERY6 HOURSFOR I MIMUTEWHENALL CREWMENARE SUITED
AND THE SUITCIRCUITIS ISOLATED.

E. THE SURGETANKAND REPRESSPACKWILLNORMALLYBE RECHARGEDSIMULTANEOUSLY.

F. CM CABINPRESSUREWILLNOT BE ALLOWEDTO DROPBELOW4.0 PSIADURINGNORMALLM PRESSURIZATIONEXCEPTDURINGTD&E.

G. THE CM ECS WILLNORMALLYSUPPLYALL 02 FOR CONSUMPTIONAND LEAKAGEDURINGIVT PHASES.

H. THE FLIGHTCREWWILLDON SUITSFORTHE FOLLOWING:

I. INABILITYTO MAINTAINCABINPRESSUREABOVE4.5 PSIA

2. TD&E

3. GLYCOLLEAKSIN COMMANDMODULE

4. FIRE,SMOKE,AND/ORCONTAMINATIONIN cABIN
B. LM JETT

6. CSM EVA

_I. THE FLIGHTCREWWILLDOFFSUITS(TIMEAND CONDITIONSPERMITTING)FORTHE FOLLOWING:

I. LOSSOF SUITCIRCUIT.

2. CONFIRMEDLEAKOF GLYCOLIN SUITCIRCUIT

COOLANTMANAGEMENT

A. FOR SIMULTANEOUSPRIMARYAND SECONDARYLOOPOPERATION,EITHERTHE PRIMARYOR SECONDARYLOOPRADIATORWILL

NORMALLYBE ISOLATED.

B. GLYCOLRESERVOIRWILLBE ON LINEAND RADIATORSWILLBE BYPASSEDFOR LAUNCH.

C. INDICATEDGLYCOLACCUMULATORQUANTITYWILLBE MAINTAINEDBETWEEN30 AND 70 PERCENT.

D. SECONDARYCOOLANTWILLBE OFF FOR LAUNCH,

E. ADDITIONALPOWERLOADSWILLBE ADDEDAS REQUIREDIN AN ATTEMPTTO MAINTAINPRIMARYRADIATOROUTLETTEMPERATURE

GREATERTHAN-20 DEG.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONlO - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R ITEM

lO-IO WATERSYSTEM

(CONT)

A. WASTEWATERWILLBE MANUALLYDUMPEDOVERBOARDAS REQUIREDTO MAINTAININDICATEDQUANTITYLESSTHAN85-90PERCENT.

WASTEWATERWILLNORMALLYBE DUMPEDTO 15 PERCENT. HOWEVER,IF WASTEWATERQUANTITYINSTRUMENTATION(CFO009)IS

LOST,WASTEWATERWILLBE DUMPEDUNTILPOTABLEWATERQUANTITY (CFOOIO)BEGINSTO DECREASE.

B. WATERDUMPSWILLBE MANAGEDSO THAT:

I. AT LOT,THE WASTETANKWILLCONTAINGREATERTHAN75 PERCENT

2. AT CM-SMSEPARATION,THE POTABLETANKWILLBE FULLAND THE WASTETANKWILLBE 90 PERCENTFULL

IC. WATERDUMPSAND FUELCELLPURGESWILLNORMALLYBE SCHEDULEDTO OCCUR:

I. IMMEDIATELYAFTERTHE SEXTANTSTARCHECKIN MANEUVERPREPARATION- OR CISLUNARNAVIGATION- OR NO LATER
THANl HOURBEFOREAN OPTICALSIGHTING

2. BEHINDTHE MOON,WITHTHE COMPLETIONOF THE DUMPOR PURGEBEFOREAOS

D. IN ORDERTO REDUCETRAJECTORYCALCULATIONPERTUBATIONS,WATERDUMPSAND FUELCELLPURGESWILLNOT BE SCHEDULED:

l. TEN HOURSBEFOREMCC-4UNTILAFTERLOI

•2. DURINGMSFNTRACKINGPERIODS

3, TEN HOURSBEFOREMCC-7UNTILENTRY

E. WATERDUMPS,FUELCELLPURGES,AND URINEDUMPSWILLBE INHIBITED:

I. THREEHOURSBEFOREAND UNTILIMMEDIATELYAFTERPAN CAMERAAND MAPPINGCAMERAOPERATIONS

2. FIFTEENMIN BEFOREAND UNTILIMMEDIATELYAFTERFAR UV SPECTROMETEROPERATION(ONLYEFFECTIVEFOR FIRST

TWO DAYSAFTERCIRCUMLUNARORBIT).

3. BEFOREAND UNTILIMMEDIATELYAFTERIR OPERATION.

SYSTEMBACKUP

LM SYSTEMSWILLBE USEDAS REQUIREDFORCSM SYSTEMSBACKUP. DESCENTAND/ORASCENTSTAGEWILLBE RETAINEDIF
POSSIBLE.

RULE NUMBERSlO-llTHROUGH10-19ARE RESERVED.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONlO CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFIC

lO-2C CABINPRESSURE LAUNCH CONTINUEMISSION NORMALRELIEFSTARTSAT50SECONDS
CANNOTBERELIEVED

lO-21 CABINPRESSUREDECREAS- CREWOPTIONTO USE LM ENVIRONMENTFOR EARTH
ING AND/ORLESSTHAN RETURNIN LIEUOF SUITEDRETURN.
4.5 PSIAAND:

A. SUITPRESSURE LAUNCH A.I.CONTINUEMISSION
GREATERTHAN
3.5 PSIA

PRE-PDI 2. ENTERNEXTBESTPTP

NO-GOFOR PDI. RETAIN
DESCENTSTAGEFORTEI IF
POSSIBLE

POWERED 3. CONTINUEMISSION
DET

NO-GOFOR LUNARSTAY

ALL 4. ENTERNEXTBESTPTP IF
CABINPRESSNOT RESTORED
GREATERTHAN4.5 PSIA.

B. SUITPRESSURELESS LAUNCH B.I.ABORTASAP
THAN3.5 PSI

ALL 2. ENTERASAP

C. LOSSOF SUIT LAUNCH C.I.ABORTASAP C.l.CORRESPONDSTO 12.6LB/HR(APPROX
CIRCULATION 3 CFM/CREWMAN)

OPENDIRECT02 45 DEG
FROMLAUNCHSETTING.

ALL 2. ENTERASAP

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONlO - CSM ENVIRONMENTALCONTROLSYSTEM CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I0-22 LOSSOF SUITCIRCUIT, LM SYSTEMS(IFAVAILABLE)WILLBE USEDFOR
CABINSTABLEAND C02AND H20 REMOVAL.
GREATERTHAN4.5 PSIA

LAUNCH A. CONTINUEMISSION A. CORRESPONDSTO IB.6LB/HR(APPROX3
CFM/DREWMAN)

OPENDIRECT02 VALVE45 DEG
FROMLAUNCHSETTING

PRE-PDI B. ENTERNEXTBESTPTP

NO-GOFOR PDI. RETAINLM
DESCENTSTAGEFOR TEI IF
POSSIBLE

POWERED C, CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL D. ENTERNEXTBESTPTP

I. DOFFSUITS

2. OPENWASTEOVERBOARD D.2,WASTEOVERBOARDBLEED= l.O LB O2/HR
DRAINVALVETO OBTAIN
CABINBLEEDFLOW

3. DON FACEMASKSAFTERl HR 3. TIMEREQUIREDFOR CM C02 PARTIAL
PRESSURETO INCREASETO 7.6 mm HG:

4. IF VACUUMCLEANERFUNC-
TIONALAND TIMEPERMITS, l CREWMAN- 4 HR
USE LiOHCANISTER
ASSEMBLYSHOWNIN 3 CREWMAN- 80 MIN
DONTINGENCYCHECKLIST'
C/2-26(5).

10-23 LOSSOF SURGETANKOR TEC A. NO-GOFOR CSM EVA UNLESS FOR LEAKIN SURGETANK,ISOLATESURGETANK
REPRESSPACK OPSAVAILABLEFOR USEBY AND PLACEREPRESSPKG VALVETO FILL,

CDR AND LMP

ALL B. CONTINUEMISSION

I0-24 LOSSOF SURGETANKAND LAUNCH A. CONTINUEMISSION
REPRESSPACK

ALL B. CONTINUEMISSION B. OPS 02 QTY - 4 LB/OPS(TWOOPS AVAILABLE)

PLANTO RESTOREENTRY02 BY
STORINGOPS IN CM AT FINAL
LM EGRESS,

TEC C. CONTINUEMISSION

DOFFSUITSFOR ENTRY.
NO-GOFOR CSM EVA

MISSION REV )ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONI0 - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I0-25 FIREOR SMOKEIN COMMAN[ LAUNCH A. ABORT
MODULE

I. DECOMPRESSCABIN

2. TROUBLESHOOTELECTRICAL
SYSTEMPER FLIGHTCREW
CHECKLISTBOOSTFIRE
PROCEDURES.

PRE-PDI B. ENTERNEXTBESTPTP

NO-GOFOR PDI. RETAINLM
DESCENTSTAGEFOR TEl

POWERED C. CONTINUEMISSION

NO-GOFOR LUNARSTAY

TEC D. NO-GOFOR CSM EVA

ALL E.I.TROUBLESHOOT/COMBATFIRE
PER FLIGHTCREWCHECKLIST
EMERGENCYPROCEDURES.

2. ASSESSDAMAGEAND REMOVE
POWERFROMAFFECTED
SYSTEMS

3. ENTERNEXTBESTPTP

RETAINLM, IF POSSIBLE.

I0-26 CONTAMINATIONIN ALL CREWMAY ELECTTO DECOMPRESS IF UNABLETO CLEARCONTAMINATION,MISSION
CABIN MAY BE TERMINATEDEARLY.

I0-27 LOSSOF SUITINTEGRITY LAUNCH A. CONTINUEMISSION

ALL B. CONTINUEMISSION

NO-GOFOR UNDOCK

TEC C. NO-GOFOR CSM EVA

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONlO CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I0-28 LOSSOF 02 MANIFOLD LM 02 (IFAVAILABLE)MAY BE USEDTO SUPPLE-
MENTCSM SUPPLY.

A. 02 MANIFOLDLEAKS LAUNCH A.I.COMTI_}UEMISSION
GREATERTHAN4 LB/HR
AND CABINPRESSURE UNDOCKED 2, CONTINUEMISSION
GREATERTHAN4.5 PSI,_ PRE-PDI

POWERED
DESCENT/
LUNAR
STAY

ALL 3. ENTERNEXTBESTPTP A.3.APPROXIMATELY5 HOURSARE REQUIREDTO
DEPLETECABIN02 FROM4.8 TO 3.5 PSIA,

(A)VERIFYSURGETANKAND WITH0.456LB/HRUSAGERATE(CREW+
REPRESSPACKISOLATED CABINLEAK+ TANKPRESSBLEED).
UNTILENTRY

(B)RETRIEVEOPS FROM A.3.(B)CREWOPTIONTO USE LM ENVIRONMENTFOR
LM, IF DOCKED EARTHRETURNIN LIEUOF MANUALCABIN

PRESSUREREGULATION.

(C)NO-GOFRO CSM EVA

B. 02 MANIFOLDLEAKS LAUNCH B.I.ABORTASAP
GREATERTHAN4 LB/HR
AND CABINPRESSURE ALL 2. ENTERASAP
LESSTHAN4.5 PSIA

USE OPS IN SUITEDMODEFOR
ENTRYIF PRACTICAL

10-29 LOSSOF ONE MAIN
REGULATOR

A. FAILEDCLOSED TEC/EO A.I.NO-GOFOR DSM EVA UMLESS
OPS AVAILABLEFOR USE BY
CDR AND LMP

UNDOCK 2. CONSIDERATIONWILLBE
GIVENTO UNDOCKING

ALL 3. CONTINUEMISSION

B. FAILEDOPEN ALL B, CONTINUEMISSION

I0-30 BOTHMAINREGULATORS LAUNCH A. CONTINUEMISSION LM SYSTEMS(IFAVAILABLE)MAY BE USEDIN
FAILEDCLOSED LIEUOF CSM SYSTEMS.

LO B. NO-GOFOR UNDOCKING

UNDOCKED/ C. CONTINUEMISSION
PRE-PDI
POWERED
DESCENT/
LUNAR
STAY

ALL D. ENTERNEXTBESTPTP D. SUITLOOPPRESSUREWILLDROPFROM3.75PSI$
TO 2.5 PSIAIN APPROXIMATELY9 MINUTES.

NO-GOFORCSM EVA

MISSION REV )ATE SECTION GROUP PAGE
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MISSION RULES

SECTIONI0 - CSMENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

IO-31 LOSSOF ONE SUITCOM- ALL A. CONTINUEMISSION
PRESSOR

TEC B. NO-GOFORCSMEVA

10-32 LOSSOFTWOSUIT COM- LAUNCH A. CONTINUEMISSION VACUUMCLEANERMAYBE CONNECTEDTO SUIT LOOP
PRESSORS BUTWILL NOTPROVIDESUIT INTEGRITY. CON-

OPENDIRECT02 45 DEGFROM SlDERATIONWILL BEGIVENTO RETAININGLM,
LAUNCHSETTING

EO B. CONTINUEMISSION

NO-GOFORTLI

LO C. NO-GOFORUNDOCKING

ALL D, CONTINUEMISSION

NO-GOFOR CSM EVA

RULENUMBERS10-33
THROUGH10-39 ARE
RESERVED,
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONI0 - CSMENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

10-40 PRIMARYCOOLANTLOOP
MALFUNCTIONS

A. LOSSOF EVAPORATOR LAUNCH A.I. CONTINUEMISSION

ALL 2, CONTINUEMISSION A.2.(A) MAINTAINPRI PADOUTTEMPGREATER
THAN-20° F,

ACTIVATESECONDARY
COOLANTLOOPWITH (B) WATERMANAGEMENTMAYDICTATEACTIVA-
RADIATORSIN BYPASSAS TION ANDDEACTIVATIONOF SECONDARY
REQUIREDTOMAINTAIN lOOPTOMAINTAINPRIMARYPADOUT
PRIMARYEVAPORATOROUT TEMPBETWEEN45° AND90° F,
TEMPLESSTHAN90° F OR
AS REQUIREDFORCREW
COMFORT.

B, LOSSOF EITHER LAUNCH B.I. CONTINUEMISSION B.I. ALTERNATEMISSIONMAYBEPERFORMED
RADIATORPANEL

ALL 2. BASEDON WA%ERAVAILABLE
FOR EVAPORATIVECOOLING
THE MISSIONWILLBE
CONTINUEDUSINGSECONDARY
RADIATORSSUPPLEMENTEDBY
PRIMARYLOOPEVAPORATOR.

C. TOTALLOSSOF LOOP LAUNCH C.l.CONTINUEMISSION

ACTIVATESECONDARYLOOP

EO 2. CONTINUEMISSION C,2, ALTERNATEMISSIONMAYBEPERFORMED.

NO-GOFORTLI, ACTIVATE
SECONDARYLOOP

POWERED 3, CONTINUEMISSION
DESCENT/
LUNAR ACTIVATESECONDARYLOOP.
STAY

TEC 4. NO-GOFORCSMEVA

ALL 5. BASEDONAMOUNTOF WATER
AVAILABLE,CONSIDERATION
WILL BEGIVENTO CONTINU-
ING MISSIONONSECONDARY
LOOP,

D, LOSSOF BOTHPRIMARY LAUNCH D.I, CONTINUEMISSIONACTIVATE
RADIATORPANELS SECONDARYLOOP

EO 2. CONTINUEMISSIONNOGO
FORTLI, ACTIVATE
SECONDARYLOOP

ALL 3, BASEDONAMOUNTOF WATER
AVAILABLECONSIDERATION
WILL BEGIVENTO CONTINU-
INGMISSIONONSECONDARY
LOOP,

10-41 SECONDARYLOOP
MALFUNCTIONS

A. LOSSOF EVAPORATOR ALL A, CONTINUEMISSION

B. LOSSOF RADIATORS EO B. CONTINUEMISSION B. LOOPIS STILLOPERATIONALIN EVAPORATIVE
MODE.

C. TOTALLOSSOF LOOP ALL C. COIfTINUEMISSION

I0-42 LOSSOF PRIMARYAND ALL CONTINUEMISSION
SECONDARYEVAPORATORS

MISSION REV )ATE SECTION GROUP PAGE
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MISSION RULES

SECTIONlO - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I0-43 LOSSOF ALL COOLING, LM SYSTEMS(IFAVAILABLE)WILLBE USEDTO
PRIMARYAND SECONDARY SUPPLEMENTCSM OPERATIONS.

LAUNCH A. CONTINUEMISSION

EO B. ENTERNEXTBESTATP OR PTP B. LOSSOF TWO FUELCELLS,POWERDOWN.

MAXIMUMORBITTIME: 4 HOURS
EMERGENCYPOWERDOWNFOLLOW-
ED BY 1.5 HOURSOF POWERUP
FOR ENTRY.

POWERED C. CONTINUEMISSION
DESCENT

ALL D. ENTERASAP

I0-44 CONFIRMEDLEAKOF BYLCOL LM ENVIRONMENT(IFAVAILABLE)MAY BE USEDFOR
COOLANT EARTHRETURNIN LIEUOF CSM.

A. IN COMMANDMODULE LAUNCH A.l.CONTINUEMISSION

EO 2. ENTERNEXTBESTPTP

DON SUITS. PURGESUIT
LOOPWITHDIRECT02.

POWERED 3. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

TEC 4. NO-GOFORCSM EVA

ALL 5. ENTERNEXTBESTPTP

B. IN SUITCIRCUIT LAUNCH B.I.CONTINUEMISSION

EO 2. ENTERNEXTBESTPTP

DOFFSUITSAND USE FACE
MASKSIF REQUIRED.

POWERED 3. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

TEC 4. NO-GOFOR CSM EVA

ALL 5. ENTERNEXTBESTPTP

RULENUMBERSlO-4B
THROUGHI0-49ARE
RESERVED.
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MISSIONRULES
SECTION10 - CSM ENVIRONMENTALCONTROLSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I0_50 LOSSOF ALL OVERBOARD EO A,I,ENTERNEXTBESTPTP 1. BLEED02 FROMWATERTANKTHROUGHWASTE
DUMPCAPABILITY TLC MANAGEMENTOVERBOARDDRAINVALVEINTO

NO-GOFORTLI CABIN.
NO-GOFOR LOI

2. IF POTABLEAND WASTETANKS(OR WASTETANKS
ALL B. CONTINUEMISSION ALONE)BECOMEFULL,FORCEDWATERBOILING

WILLBE NECESSARYTO ALLOWFUELCELLAND/
OR CYCLICACCUMULATOROPERATION.

3. CSM FLUIDSTORAGEBAGSAND LM URINESTO-
RAGECAPABILITY(IF AVAILABLE)WILLBE
USED.

lO-51 UNCONTROLLABLEHIGH LAUNCH A. CONTINUEMISSION LM SYSTEMSMAY BE USEDFOR HUMIDITYCONTROL.
HUMIDITY

PRE-PDI B. ENTERNEXTBESTPTP

NO-GOFOR PDI.RETAINLM
DESCENTSTAGEFORTEl

POWERED C, CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

TEC D, NO-GOFOR CSM EVA

ALL E. ENTERNEXTBESTPTP

0-52 WASTEWATERTANKLEAK ALL CONTINUEMISSION I. LM SYSTEMS(IFAVAILABLE)MAY,BEUSEDTO
OR LOSSOF WASTEWATER SUPPLEMENTCSM.
STORAGECAPABILITY

2. WHENPOTABLEWATERTANKBECOMESFULL,SUR-
PLUSFUELCELLWATERWILLBE ELIMINATEDBY

(A)TEMPORARYSTORAGEIN CSM FLUIDBAGSOR
DUMPINGPOTABLEWATERDIRECTLYOVER-
BOARDUSINGURINETRANSFER/WATERGUN
HOSESTO ENHANCETRACKINGPERIODS

(B) RELIEVINGTHROUGHOVERBOARDPRESSURE
RELIEFVALVES.

3. LOSSOF SUITLOOPMAY RESULT.

I0-53 CONFIRMEDLEAK IN LAUNCH A, CONTINUEMISSION LM SYSTEMS(IFAVAILABLE)MAY BE USEDTO
POTABLEWATERTAMKOR SUPPLEMENTCSM.
UNABLETO TRANSFER ALL B. CONTINUEMISSION
FUELCELLWATERTO
POTABLETANK WATERSTORAGEBAG(S)WILLBE USEDAS BACKUP

WATERTANK.

RULENUMBERS10-54
THROUGH10-59ARE
RESERVED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION10 - CSMENVIRONMENTALCONTROLSYSTEM- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSNRULE
10-60' MEASDESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY REFERENCE

CABINPRESS CFOOOIP METER COMMON 1 OF 10-20
SUIT PRESS CFOOI2P METER COMMON 3 M
TANKBLADDERPRESS CFO120P ...........

SURGETANKPRESS CFOOD6P METER COMMON 1 OF 10-28
OXYGENREPRESSPRESS ....... METER ...... B M

PRIMACCUMQTY CFOOI9Q METER COMMON 1 OF 10-40,
PRIMPUMPOUTPRESS CFOOI6P METER COMMON 2 M 10-44

POTABLEUBOQTY CFOOIOQ METER COMMON HD 10-53,
WASTEH20 QTY CFOOO9Q METER COMMON HD 10-52

SEC STEAMPRESS CFOO73P METER coMMoN HD lO-41
SEC EVAPOUT TEMP CFOO71T METER COMMON HD

SEC ACCUMQTY CFOO72Q METER COMMON HD

SEC PUMPOUT PRESS CFOO7OP METER COMMON' HD

PRIM EVAPOUT TEMP CFOOI8T METER COMMON HD

PRIMSTEAMPRESS CF0034 METER .COMMON HD

ECS 02 FLOW CFOO35R METER COMMON HD

02 MANIFOLDPRESS CFOO36P ........... MD

SUITCOMPPRESS CFOOI5P METER COMMON HD

PRIMRADOUTTEMP CFOO2OT METER COMMON HD

PRIMEVAPINLET TEMP CFOI81T ........... HD

STEAMDUCTTEMP CFOOITT ........... HD

SECRADOUTTEMP SFOB63T METER ...... HD

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

MISSION RULES

SECTION11 - CSM CRYOGENICS

R ITEM

GENERAL

ll-l LAUNCH

THEREARE NO CRYOFAILURESFORWHICHTHE LAUNCH/INSERTIONPHASEWILLBE TERMINATED.FOR COMPLETELOSSOF THE SYSTEM

RESULTINGIN THREEFUE'LCELLFAILURES,ENTRYWILLDE PLANNEDINTOPTP 3-I. THREEENTRYBATTERIESAND THE AUX bAT ARE

CAPABLEOF SUPPORTINGTHE LAUNCHAS LONGAS THREEREVSPOWEREDDOWNTO 50 AMPSAND ENTRY.

11-2 ALL PHASES

THE CRYOGENICSSYSTEMIS REQUIREDUNTILCM/SMSEP SO THATTHE ENTRYAND LANDINGPHASESWILLBE ENTEREDINTOWITH FULL

CONSUMABLESPOTENTIAL,THAT IS,FULLYCHARGEDENTRYBATTERIESAND ENTRY02 TANKS. IF THISCAPABILITYIS POTENTIALLY
JEOPARDIZEDBY CRYOSYSTEMSDEPLETIONOR MALFUNCTION,MISSIONTERMINATIONPROCEDURESWILLBE ENACTEDIN WHATEVER

TIMEFRAMEIS APPROPRIATEOR AVAILABLE.ANY ENTRYBATTERYOR ENTRY02 USAGEAFTERLOSSOF RECHARGECAPABILITYFROM
THE CRYOSYSTEMWILLREDUCESUPPLYAVAILABLEFOR ENTRY,LANDING,AND POSTLANDING.

11-3 POWEREDDESCENT

THEREARE NO CRYOSYSTEMFAILURESFOR WHICHPOWEREDDESCENTWILLDE TERMINATED.

11-4 LOSSOF CRYOGENICTANKIS DEFINEDAS:

A. PRESSURECANNOTBE MAINTAINEDABOVE150 PS!AFOR02 AND I00 PSIAFOR H2.

B. A LEAKWHICH,COMBINEDWITHA 40-AMPLOADFLOWFROMTHE TANK,WILLDEPLETETHE TANKBEFORECM/SMSEP.

C. LOSSOF ALL HEATERSIN AN 0B TANK,LOSSOF 2 HEATERSAND ONE FAN IN U2 TANKSl AND 2, OR LOSSOF BOTHFANS
IN U2 TANK3.

II-5 THE LUNARMISSIONWILLBE CONTINUEDIF THE H2 AND 02 TANKSMEETREDLINECRITERIAAND THE LOWESTTWO TANKSARE
CAPABLEOF SUPPORTINGAN EARTHRETURNFROMANY POINTWITHAT LEASTAN AVERAGEPOWERLEVELOF 40 AMPS.

11-6 EARTHORBITMISSIONWILLBE CONTINUEDAS LONGAS ENOUGHTOTALCRYO.(02,H2) IS AVAILABLETO PERFORMAN ENTRYINTO
THE NEXTDAILYGO/NO-GOAREA.

RULENUMBERS11-7THROUGH11-9ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONII - CSM CRYOGENICS- CONTINUED

R_ ITEM

SYSTEMSMANAGEMENT

ll-lO ' CRYOMANAGEMENT

A. NORMALLY,TANKPRESSURESWILLBE MAINTAINEDBY USE OF TANKHEATERSIN "AUTO"MODEWITHTHE EXCEPTIONOF H2 TANK3,
WHICHWILLUTILIZEFANS.

B. MANUALPRESSURECONTROLWILLNORMALLYBE USEDAS REQUIREDTO MAINTAIN:

I. TANKPRESSURESGREATERTHAN750 PSIA02 AND 200 PSIAFORH2.

2. SUFFICIENTQUANTITYINTHE LOWESTTWO TANKSIN EACHSYSTEMTO SUPPORTAN EARTHRETURNFROMANY POINTWITHAT

LEASTAN AVERAGEPOWERLEVELOF 40 AMPSAND AS REQUIREDTO MEETMISSIONOBJECTIVES.

C. ONE FUELCELLMAY BE PURGEDOR THE SPACECRAFTELECTRICALLOADSMAY BE INCREASEDTO PRECLUDECRYOTANKVENTING.

D. H2 TANKSI'AND2 FANSWILLNOT BE OPERATEDIN THE AUTOMODE. H2 TANKB FANSMAY BE OPERATEDIN THE AUTOMODE,

E. 02 TANK3 ISOLATIONVALVEWILLNORMALLYREMAINOPEN,BUT IT WILLBE CLOSEDIF LOSSOF TANKSl OR 2 AFFECTSTANKB

PRESSUREIN ORDERTO PRESERVE02 FORTHE ECS.

II-II CRYOGAGING

A. ONBOARDCRYOGENICQUANTITYGAGINGIS PRIME. ACCURACYIS ±2.65PERCENT(±8.48LB 02,±0.72LB H2) PERTANK.
INSTANTANEOUS02 QUANTITYACCURACIESMAY BE DEGRADEDFROMTHESENUMBERSDUE TO LACKOF TANK FANS.

B, MCC CALCULATEDQUANTITYUSINGPRESSUREVERSUSTEMPERATUREIS BACKUP.

RULENUMBERS11-12THROUGHII-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIONII - CSM CRYOGENICS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

11-20 LOSSOF ONE 02 TANK LAUNCH A. CONTINUEMISSION LM, PLSS,AND OPS 02 WILLBE USEDAS REQUIRED
TO SUPPLEMENTCSM 02.

ALL B. CONSIDERATIONWILLBE GIVEN
TO CONTINUINGTHE MISSION
AFTERLOSSOF A TANK

POSTDOCK C. JETTISONLM

TEC D. CONSIDERATIONWILLBE GIVEN
TO PERFORMINGCSM EVA IF
TANKSl AND 2 OR l AND 3
REMAINAND QUANTITYIN2
OR 3 IS LESSTHAN60 PERCENT

ll-21 LOSSOF TWO 02 TANKS LAUNCH A. CONTINUEMISSION
AND/ORTWO H2 TANKS

EO B. CONTINUEMISSION

NO-GOFOR TLI

POWERED C. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL D. ENTERNEXTBESTPTP

RETAINLMIF POSSIBLE

11-22 LOSSOF ONE H2 TANK LAUNCH A. CONTINUEMISSION

ALL B. CONSIDERATIONWILLBE
GIVENTO CONTINUINGTHE
MISSIONAFTERLOSSOF A
TANK

POSTDOCK C. ENTERNEXTBESTPTP

JETTISONLM

II-23 LOSSOF THREE02 TANKS LAUNCH A, CONTINUEMISSION AUX BATTERYWILLPOWERSMJC'S.
AND/ORTHREEH2 TANKS

ISOLATESURGETANKBEFORE
800 PSIA

TLC B, ENTERNEXTBESTPTP

NO-GOFOR LOI

POWERED C. CONTINUEMISSION
DESCENT

NO-GOFORLUNARSTAY

ALL D. ENTERNEXTBESTPTP

RETAINLM IF POSSIBLE

RULENUMBERSII-24
THROUGHII-49ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION]1 - CSM CRYOGENICS- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE
11-50 MEASDESCRIPTION• PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

02 TANKl QTY SCOO32Q METER COMMON l OF 3 II-20,21,22
02 TANK2 QTY SCOO33Q METER COMMON MANDATORY
02 TANK3 QTY SCOO51Q METER COMMON

02 TANKl TEMP SCO041T ..... HIGHLY 11-20,21,22
02 TANK2 TEMP SCOO42T ..... DESIRABLE
02 TANK3 TEMP SCOO55T .....

H2 TANKl QTY SCOO3OQ METER COMMON 1 OF 3 II-21,22
92 TANK2 QTY SCO031Q METER COMMON MANDATORY
H2 TANK3 QTY SCOO5OQ METER COMMON

H2 TANKl TEMP SC0043T ..... HIGHLY II-21,22
H2 TANK2 TEMP SCOO44T ..... DESIRABLE
H2 TANK3 TEMP SCOO54T .....

02 TANKl PRESS SCOO37P METER COMM'ON 1 OF 3 II-20,21,22
• 02 TANK2 PRESS SGOO38P METER COMMON MANDATORY II-20,21,22
02 TANK3 PRESS SDDO53P METER COMMON

H2 TANKI PRESS SCOO39P METER COMMON l OF 3 ll-21,2B
H2 TANK2 PRESS SCOO40P METER COMMON MANDATORY II-21,22
B2 TANK3 PRESS SCOO52P METER COMMON

02 TANK2 AND3 MAN.PRESS SCOO69P C&W COMMON DD

02 TANK1HTR TEMP SCOOTOT METER COMMON BD 11-23

02 TANK2 HTRTEMP SCDOIIT METER COMMON ND 11-23

02 TANK3 HTRTEMP SCO072T METER COMMON HD 11-23

NOTE:PRESSUREOR QUANTITYMEASUREMENTREQUIREDIN EACHCRYOTANK.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSMELECTRICALPOWERSYSTEM

R ITEM

GENERAL

12-I LAUNCH

A. LAUNCHWILL BECONTINUEDAS LONGAS SUFFICIENTENERGYIS AVAILABLETOPERFORMANENTRYINTOAT LEAST

PTP2-I. THEREMUSTBE AT LEASTONEMAINBUSANDONEAC BUS(THROUGHMODEI ANDII REGIONS)OPERATIONAL
TOCONTINUE.

B. THE LAUNCHPHASEWILLNOT BE TERMINATEDAS LONGAS THREEENTRYBATTERIESREMAINTO SUPPLYMAINBUS LOADS

OR ONE ENTRYBATTERYAND ONE SM POWERSOURCEREMAIN.

12-2 POWEREDDESCENT

THEREARE NO EPS FAILURESFORWHICHPOWEREDDESCENTWILLBE TERMINATED.

12-3 ALL PHASES

THE MISSIONWILLBE CONTINUEDAS LONGAS THE REQUIREDNUMBEROF FUELCELLSARE AVAILABLEAND ARE CAPABLEOF

SUPPORTINGMISSIONREQUIREMENTSOF 75 TO 90 AMPS(WITHOUTBATTERYSUPPLEMENTEXCEPTDURINGSPS AV'S)AND THREE
GOODENTRYBATTERIESREMAIN.

12-4 BATTERYIS CONSIDEREDFAILEDIF:

A. LAUNCH- A BATTERYBUS VOLTAGEIS 0.5 VOLTSLESSTHANTHE CORRESPONDINGMAINBUS.

B. ORBIT- AN ENTRYBATTERYOUTPUTIS LESSTHAN3 AMPSWHENCONNECTEDTO A MAINBUS DURINGSPS MANEUVERS

(NOMINALTOTALBATTERYCURRENTFOR SPS MANEUVERSIS 20 * B AMPS).

C. SUSTAINEDBATTERYCHARGEROUTPUTTO AN ENTRYBATTERYIS GREATERTHAN2.0 AMPSAND ALL LOADSREMOVED.

D. THE AUX BATTERYCANNOTSUPPORTREQUIREDMAINBUS LOADS.

12-5 AN AC BUS IS CONSIDEREDFAILEDIF ANY TWO PHASESCANNOTBE MAINTAINEDGREATERTHAN95 VOLTS.

12-6 AN INVERTERIS CONSIDEREDFAILEDIF:

A. OUTPUTVOLTAGEONANYPHASEIS GREATERTHAN130 VAC.
B. OUTPUTVOLTAGEONANYTWOPHASESIS LESSTHAN95 VAC.

C. INVERTERTEMP>190° F MAYBEUSEDPERIODICALLYBASEDONTEMP.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 CSMELECTRICAL GENERAL
POWERSYSTEM 12-I Tape 43.1

TSG 291A NASA=MBO



NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM

R ITEM

12-7 FUELCELLIS CONSIDEREDFAILEDFORMISSIONPLANNINGIF:

A. FUELCELLCANNOTSUPPLYSUFFICIENTPOWERTO MEETITS OWNPARASITICLOADS(5 AMPSPLUSINLINE HEATER
POWERAS REQUIRED),

B. FUELCELLM2 LOOPIS CONTAMINATEDWITHKOH.

C, REGULATEDH2 PRESSUREIS LESSTHAN36.7PSIA(CORRESPONDSTO N2 PRESSURESHIFTDOWNTO 28.2PSIAFOR

CRITICALOPERATION- LOWERN2 PRESSURECAN BE MANAGEDBY TURNINGOFF H20 TANKPRESSURE).

D. EITHERTHE H2 OR GLYCOLPUMPHAS FAILED.

12-8 TLI MINIMUMPURGECAPABILITYIS BOTHOXYGENAND HYDROGENON ONE FUELCELLAND AT LEASTOXYGENON ONE OTHER

FUELCELL.

RULE NUMBERS12-9 THROUGH12-19 ARERESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

12-20 BUSMANAGEMENT

A. MAINBUSESWILLNORMALLYBE KEPTISOLATED.BUT WHENREQUIRED,ONE AND ONLYONE FUELCELLWILLBE TIED
TO BOTHMAINBUSES."

B. INVERTERSWILLBE CONFIGUREDSUCHTHATMAINBUS A WILLSUPPLYAC BUS l AND MAINBUS B WILLSUPPLYAC BUS 2,

C. MAINBUS VOLTAGEWILLBE MAINTAINEDGREATERTHAN26.5VDC AND LESSTHAN31 VDC. ONE FUELCELLMAY BE OPEN

CIRCUITEDFOR OPTIMUMVOLTAGEAND POWERMANAGEMENT.

D. THE BATTERYCHARGERWILLBE USEDTO CHECKOUT A SUSPECTEDSHORTEDBUS (EXCEPTMAINBUSES)AFTERALL
EQUIPMENTAND POWERSOURCESHAVEBEENREMOVEDFROMBUS.

E. MINIMUMMAINBUS VOLTAGEWILLBE MAINTAINEDTO BE COMPATIBLEWITHONLINEOPERATIONEQUIPMENT:

I. SPS 24.5

2. PGNS 26.0

3. AUTOSM-RCS 22.0

4. AUTOCM-RCS 21.0

6. DIRECTSM-RCS 21.0

6. DIRECTCM-RCS 17.0

7. 1NVERTERS 19.0

12-21 BATTERYMANAGEMENT

A. BATTERIESA AND B WILLBE USEDTO SUPPLEMENTMAINBUS LOADSFROMT-75SECONDSTO INSERTION.

B. BATTERIESA AND B WILLBE USEDTO SUPPLEMENTMAINBUS LOADSFOR SPS MANEUVERS.BATTERYO WILLBE ROTATED

TO MAINTAINBATTERYBALANCEIN THE EVENTTHE BATTERYCHARGERPAILS.

C. BATTERYCHARGINGWILLBE TERMINATEDFOR ONE OF THE FOLLOWING,WHICHEVEROCCURSFIRST:

I. INTEGRATEDAMP-HOURSINTOBATTERYBY CHARGEREQUALSINTEGRATEDAMP-HOURSOUT OF BATTERYBY LOADS

2. WHENBATTERYCHARGERCURRENTDECREASESTO 0.62AMPS(CORRESPONDSTO 39.8VDC AT THE BATTERYBUS)'

D. THREEBATTERIESWILLBE TIEDTO THE MAINBUSESFOR DEORBITMANEUVERAND ENTRY.

E. BATTERIESARE CONSIDEREDTO HAVE40 AMP-MRCAPABILITYINFLIGHTAND 45 AMP-HRCAPABILITYFOR POSTLANDIMG.

F. A SINGLEBATTERYTHATCANNOTBE RECHARGEDWILLNOT BE USEDEXCEPTDURINGDEORBIT,ENTRY,AND POSTLANDING.

G. BATTERYVENTVALVEWILLREMAINCLOSEDUNLESSMANIFOLDPRESSUREIS GREATERTHAN6 PSIA. VENTINGOPERATION

WILLBE ALLOWEDTO TROUBLESHOOTA SUSPECTEDFROZENDUMP. VENTINGWILLBE CONSTRAINEDTO HAVEA MINIMUM

EFFECTON SIM DATA.

H. THE AUX BATTERYWILLNOT BE USEDFOR NORMALMISSIONOPERATIONS.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM- CONTINUED

12-22 FUELCELLMANAGEMENT

A. FUELCELLWILLBE "SHUTDOWN"FOR THE FOLLOWING:

I. SUSTAINEDCURRENTOUTPUTLESSTHAN5 AMPS

2. FUELCELLH2 LOOP IS CONTAMINATEDWITH KOH
3. REACTANTLEAKAGEJEOPARDIZINGMISSIONDURATION

B. FUELCELLMAY DE "OPENCIRCUITED"FORTHE FOLLOWING:

I. SKINTEMPGREATERTHAN475° F.

2. TCE TEMPGREATERTHAN225° F.

3. FAILUREOF H2 PUMPOR GLYCOLPUMP
4. VOLTAGEMANAGEMENT

5, FUELCELLCANNOTBE PURGEDAND TIMETO GO IS GREATERTHANPREDICTEDFUELCELLLIFETIME
i

6. CRYOLEAKISOLATION

C. FUELCELL02 AND H2 PURGESWILLNORMALLYBE PERFORMEDAT 24 AND 48 HOURINTERVALS,RESPECTIVELY.HOWEVER,
THE INTERVALSWILLBE FLEXIBLETO COINCIDEWITHWATERDUMPS(REF.MR lO-lO,WATERSYSTEM,"C" AND "D").

D. ADDITIONALPURGESWILLBE INITIATEDAS OPERATIONALCONDITIONSDICTATE.

E. FUELCELLSWILLNOT BE PURGEDFOR CONFIRMEDHIGHPH INDICATION.

F. EACHH2 PURGEWILLNORMALLYBE PRECEDEDBY 20 MINUTESOF Hp- VENTHEATEROPERATIONFOLLOWEDBY I0 MINUTES
OF HEATEROPERATIONAFTERPURGECOMPLETION.

G. FUELCELLINLINEHEATERSWILLNORMALLYOPERATEIN "AUTO"CONTINUOUSLY.

H. REACTANTVALVESMUSTREMAINOPENAT ALL TIMESWITHTHEFOLLOWINGEXCEPTIONS:

I. IF THE FUELCELL IS DECLAREDFAILED,OR
2. FOR CRYOLEAKISOLATION,THE FUELCELLMUSTBE "OPENCIRCUITED"PRIORTO REACTANTVALVECLOSURE.

THE REACTANTVALVESMUSTDE REOPENEDPRIORTO AUTOINLINEHEATERACTIVATIONTO PRECLUDEFUELCELLFAILURE.

I. ADDITIONALPOWERLOADSWILLBE ADDEDAS REQUIREDTO MAINTAINFC RAD OUT TEMPGREATERTHAN-40°. IF CRYO

BUDGETJEOPARDIZEDOR RAD OUT TEMPSNOT MAINTAINEDGREATERTHAN-40°, FC RAD WILLBE PLACEDIN EMERGENCY

BYPASS.

J. ONE FUELCELLMAY BE PURGEDTO PRECLUDEVENTINGOF CRYOTANKSOR FOR CRYOPRESSUREMANAGEMENT.

K. IF IT BECOMESOPERATIONALLYNECESSARYTO SHUTDOWNOR OPEN-CIRCUITA FUELCELL,THENFUELCELL2 WILLDE

SELECTED.

L, LOSSOFEITHERPUMPIN A FUELDELLWILL BECONSIDEREDLOSSOF BOTHPUMPS,ANDEXTENSIVEH2 PURGESWILL
NORMALLYNOT BE PERFORMEDFOR THE PURPOSEOF COOLINGAND/ORWATERREMOVAL.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM- CONTINUED

R ITEM

12-23 INVERTERMANAGEMENT

INVERTERSMAY BE REMOVEDFROMLINEFOR ANY OF THE FOLLOWINGREASONS:

A. INVERTERTEMPGREATERTHAN190° F

B. SPACECRAFTLOADMANAGEMENT

C. ANY PHASEVOLTAGEOUTSIDEI15 ± 5 VAC

RULENUMBERS12-24THROUGH12-29ARE RESERVED
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

12-3( LOSSOF ONE FUELCELL LAUNCH A. CONTINUEMISSION BAT C WILLUSEDTO SUPPLEMENTMAINBUSES
(OUTPUTLESSTHAN LOADSCURINGSPS BURNSTO BACKUP ANY
5 AMPS) IF LOSSIS FC 3, OPEN SUBSEQUENTFUELCELLFAILURES.BAT C MAY

CIRCUITAND CONFIGUREFC 2 BE TIEDTO EITHEROR BOTHBUSES.
TO MAINBUS B ONLY.

ALL B. CONTINUEMISSION

I. OPENCIRCUITFUELCELL.

2. IF LOSSIS FC 3
CONFIGURE.FC2 TO MAIN
BUS B ONLY.

3. IF FUELCELLCANNOTBE
RESTORED,PERFORM
SHUTDOWN.

12-31 LOSSOF TWO FUELCELLS LAUNCH A. CONTINUEMISSION 'LMSYSTEMSMAY BE USEDTO SUPPLEMENTCSM
(OUTPUTLESSTHAN POWER.
5 AMPS EACH) AFTER2:00GET PERFORM

l. EDS AUTO/OFFTO OFF

2. TIE BAT C TO BOTHMAIN A.2.AUX BATTERYMAY BE USEDIN LIEUOF
BUSES BAT C.

POWERED B. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

POSTDOCK C. NO-GOFOR LUNARSTAY

RETAINLM IF POSSIBLE

TEC D. GO FORCSM EVA

ALL E. ENTERNEXTBESTPTP E. ONE ENTRYBAT OR AUX MAY BE USEDTO
SUPPLEMENTREMAININGFC FOR G&N ALIGNMENT

I. CONNECTREMAININGFUEL PRIORTO DEORBIT.
CELLTO BOTHMAINBUSES.

2. PERFORMPOWERDOWNTO E.2 REF CREWEMERGENCYPOWERDOWNPROCEDURE,
MAINTAINMAINBUS VOLTS
GREATERTHAN24.5VDC.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

M_SSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-32 LOSSOF THREEFUELCELL LM SYSTEMS(IF AVAILABLE)MAY BE USEDTO
(OUTPUTLESSTHAN SUPPLEMENTFUELCELLPOWER.
lO AMPSEACH)

LAUNCH A. CONTINUEMISSION

I. TIE AUX BAT TO MAINA A.l 4.75HOURSLEFTIN ORBITBEFORE
DEORBITMANEUVER.TIE AUX BAT TO BOTH

2. AFTER2:00EDS AUTO/OFF MAINBUSESAFTERINSERTION.
TO OFF. TIE BAT O TO
BOTHMAINBUSES

3. POWERDOWNTO 50 AMPS
AND ENTERNEXTBESTPTP
WITHIN5 HRS IF FUEL
CELLSCANNOTDE RESTORED

POWERED B. COWTIHUE_ISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL C. ENTERNEXTBESTPTP

12-33i LOSSOF ALL SM POWER USE LM SYSTEMSIF AVAILABLE.RESERVEENTRY
PLUSONE ENTRYBATTERY BATTERIESFOR ENTRY.
CURRENTLESSTHAN
50 PERCENTOF LOADON LAUNCH A. ABORT A. ASSUMESALL THREEFUELCELLCURRENTS
EITHERREMAINING LESSTHANOR EQUALTO 5 AMPSAND
BATTERY BATTERYC TIEDTO BOTHMAINS.

EO B. ENTERNEXTBESTATP OR PTP B. 2.4 HOURSLEFTIN ORBITBEFORESPS
IGNITION.

PERFORMEMERGENCYPOWER
DOWN

POWERED D. CONTINUEMISSION
DESCENT

RO-GOFOR LUNARSTAY

ALL D. ENTERNEXTBESTPTP

PERFORMEMERGENCYPOWER
DOWN

12-34 DEGRADEDFUELCELLS LAUNCH A. CONTINUEMISSION
(UNABLETO SUPPORT
NORMALDRIFTINGFLIGHT POWERED B. CONTINUEMISSION
LOADS- SCS AND G&N DESCENT
POWEREDDOWN- AND NO-GOFOR LUNARSTAY
MAINTAINMN BUS
VOLTAGEGREATERTHAN ALL C. ENTERNEXTBESTPTP
26.5VDC)

RULENUMBERS12-35
THROUGH12-39ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-40 LOSSOFONEENTRY LAUNCH A. CONTINUEMISSION
BATTERY(OUTPUTLESS
THAN3 AMPSWHENTIED I. EDSAUTO/OFFTO OFF.
TO MAINBUS)

2. IF LOSSOF BATA, TIE
BATC TO MAINA.

3. IF LOSSOF BAT B, TIE
BAT C TO MAINB.

ALL B. BASEDON FAILUREMODE. B. IF LOSTDURINGSPS MANEUVER,CONTINUE
CONSIDERATIONWILLBE ON REMAININGBATTERY.
GIVENTO CONTINUING
NOMINALMISSION.

12-41 LOSSOFTWOENTRY LAUNCH A. CONTINUEMISSIONAS LONG
BATTERIES(OUTPUTLESS AS ONESMPOWERSOURCE
THAN3 AMPSEACHWHEN REMAINS
CONNECTEDTO MAINBUS)

I. EDSAUTO/OFFTO OFF

2. ENTERNEXTBESTPTP

PRE-PDI B. ENTERNEXTBESTPTP

NO-GOFOR PBl

POWERED C. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL D. ENTERNEXTBESTPTP D. IF LOSSDURINGSPS MANEUVER,ATTEMPT
TO TIE BAT C TO BOTHMAINS.

USE ONE BATTERYENTRY
PROCEDURE.

12-42 LOSSOF BATTERY EO A. CONTINUEMISSION
CHARGER

ROTATEBATTERYC FORBURNS
TO MAINTAINBALANCED
BATTERIES

TLC B. NO-GOFOR LOI IF SUM OF
TWO LOWESTENTRYBATTERIES
LESSTHAN45.7AMP-HRS.

LO C. NO-GOFOR UNDOCKIF SUM
OF TWO LOWESTENTRY
BATTERIESLESSTHAN
41.1AMP-HRS.

12-43 LOSSOF AUX BAT ALL CONTINUEMISSION

MISSION _REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHA_E RULING CUES/NOTES/COMMENTS

12-4z LOSSOF AUX BAT GROUND ALL CONTINUEMISSION LOSSOF GROUNDWILLRESULTIN LOSSOF THE
TO RESISTORNETWORK FOLLOWINGPCM MEASUREMENTS:

SC2140RFC2H2 FLOW

STO832KALPHACT RATECNAN3

(SAMEAS LOGICB IN MR 14-31)

RULENUMBERS12-46
THROUGH12-49ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTIONIB CSM ELECTRICALPOWERSYSTEM- CONTINUEp

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-5C MAINBUSTIE MOTOR
SWITCHFAILURES

A. ONE MOTORSWITCH LAUNCH A.l.CONTINUEMISSION
FAILSOPEN ....

(A) IF MOTORSW A/C,TIE
BAT C TO MAINBUSA.

(B) IF MOTORSW B/G,TIE
BAT C TO MAINBUS B.

2. CONTINUEMISSION A.2,BATTERIESMUSTBE CHARGEDTHROUGHOPEN
MOTORSW. LEAVEBAT RLY CB CLOSEDFOR

CLOSEALTERNATEMOTORSW CHARGING.
AND USE MAINBUN TIE CB'S
AS MOTORSWITCHES.

B. ONE OR BOTHMOTOR B. CONTINUEMISSION B. IF BOTHMOTORSWITCHESFAILCLOSED,
SW FAILEDCLOSED ' BATTERIESCANNOTBE CHARGED.

I. IF MOTORSWA/C, BAT A
WILLBE TIEDTO MAINBUS B.l AND 2, REF CSM SCP A-If.
A VIA THE B/C MOTORSW.

2. IFMOTORSW B/C,BAT B
WILLBE TIEDTO MAIN
BUS B VIA THE A/C
MOTORSW,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-5 A. MAINBUS A SHORTED LAUNCH A.l.CONTINUEMISSION
GREATERTHAN25 AMPS

(A) EDS AUTO/OFF- OFF

(B) FC 2 TO MAINB ONLY

(C) BAT C TO MAINB

(D) INVERTER3 TO AC l,
MAINB

(E) POWERDOWNMAINA

(F)TVC GIMBALDRIVE
(P,Y) - 2

(G) GIMBALMOTORCB'S
CONTROL(YAW2,
PITCH2) BAT B - OPEN
AFTERGIMBALMOTOR
TURNON

PRE-PDI A.2.ENTERNEXTBESTPTP

NO-GOFOR PDI. RETAIN
LM DESCENTSTAGEFOR TEl.

POWERED A.3.CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL A.4. ENTERNEXTBESTpTP
POWERDOWNMAINA.

B. MAINBUS B SHORTED LAUNCH B.I.CONTINUEMISSION
GREATERTHAN25 AMPS

(A) EDSAUTOIOFF- OFF

(e) BAT C TO MAINA

(C) INVERTER3 TO AC 2,
MAINA

(D) POWERDOWNMAINB

PRE-PDI B.2.ENTERNEXTBESTPTP

NO-GOFOR PDI,RETAIN
LM DESCENTSTAGEFOR TEI.

POWERED B.3,CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL B.4.ENTERNEXTBESTPTP
POWERDOWNMAINB

C. MAINBUS SHORTED LAUNCH C.I.ABORT C,l.FAILUREOF MOTORSWITCHTO DISCONNECT
GREATERTHAN25 AMPS FROMSHORTEDBUS INDICATEDBY FC
AND FUELCELL(S) SHORTEDBUS T/B GRAY.
CANNOTBE DIS-
CONNECTEDFROM
SHORTEDBUS

PRE-PDI C,2.ENTERNEXTBESTPTP IF
MAINBUS NOT RESTORED.
NO-GOFOR PDI.RETAIN
LM DESCENTSTAGEFOR TEl.

POWERED C.3.CONTINUEMISSION
DESCENT

NO-GOFORLUNARSTAY

ALL C.4. ENTERNEXTBESTPTP. C.4, IF FUELCELLFEEDCIRCUITRYSHORTED,
CLOSEFC REACTANTVALVES,

MISSION REV )ATE SECTION GROUP PAGE
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MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-5_ BATTERYBUS SHORTED

A. SHORT LAUNCH A.l.CONTINUEMISSION A.I.GREATERTHAN18 AMPSWILLCAUSE
BATTERYBUS VOLTAGETO BE LESSTHAN

(A) PLACEEDS AUTO/OFF OR EQUALTO MAINBUS VOLTAGE.
TO OFF

(B)TIE BAT C TO
ASSOCIATEDMAINBUS

PRE-PDI 2. ENTERNEXTBESTPTP

NO-GOFOR PDI.RETAINLM
DESCENTSTAGEFOR TEl

POWERED 3. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL 4. ENTERNEXTEST PTP IF A.4.REMOVEPOWERFROMBUS. IF SHORTED
BUS NOT RESTORED LESSTHANOR EQUALTO lO AMPS.POWER

BUS JUSTPRIORTO ENTRYTO MAINTAIN
SECSREDUNDANCY.

B. SHORTLESSTHAN ALL B. CONTINUEMISSION
5 AMPS

REMOVEPOWERFROMBUS
EXCEPTFORMANEUVERSAND
ENTRY

12-53 BATTERYRELAYBUS
SHORTED

A. SHORTGREATERTHAN LAUNCH A.l. CONTINUEMISSION
2.0 AMPS

POWERED B. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

ALL 3. ENTERNEXTBESTPTP

OPENBATTERYBUS TO
BA13_ERYRELAYBUS CB'S

B. SHORTLESSTHAN ALL B. CONTINUEMISSION B. CHARGEBAT B CONTINUOUSLYWITHBAT B
2.0AMPS POWERENTRYAND POSTLANDINGCB OPEN.

CONSIDERBATTERYCHARGERLOSTFOR
MISSIONPLANNING.

MISSION REV _ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-5_ A. LOSSOF BAT RELAY LAUNCH A.l,CONTINUEMISSION
BUS OR ONE BATTERY
BUS,(UNABLETO PRE-PDI 2. ENTERNEXTBESTPTP
POWERBUS)

NO-GOFOR PDI.RETAINLM
DESCENTSTAGEFOR TEl

POWERED 3. CONTINUEMISSION
DESCENT

NO-GOFORLUNARSTAY

ALL 4. ENTERNEXTBESTPTP

B. LOSSOF ONEMAINBUS LAUNCH B.I. CONTINUEMISSION
(UNABLETO POWER
BUS) PRE-PDI 2. ENTERNEXTBESTPTP

NO-GOFORPDI. REMAINLM
DESCENTSTAGEFORTEl

POWERED 3. CONTINUEMISSION
DESCENT

NO-GOFORLUNARSTAY

TEC 4. NO-GOFORCSMEVA

ALL 5. ENTERNEXTBESTPTP

RETAINLM, IF POSSIBLE

RULENUMBERS12-55
THROUGH12-59 ARE
RESERVED,

12-6C LOSSOF TWO INVERTERS LAUNCH A. CONTINUEMISSION PLACEREMAININGINVERTERON BOTHAC BUSES.

PRE-PDI B. ENTERNEXTBESTPTP

NO-GOFOR PDI,RETAINLM
DESCENTSTAGEFORTEI

POWERED C. CONTINUEMISSION
DESCENT

NO-GOFOR LUNARSTAY

TEC D. NO-GOFOR CSM EVA

ALL E. ENTERNEXTBESTPTP

RETAINLM

12-61 LOSSOF ONEAC BUS LAUNCH A. CONTINUEMISSION
(TWOPHASESCANNOTBE
MAINTAINEDGREATER PRE-PDI B. ENTERNEXTBESTPTP
THAN95 VAC)

NO-GOFORPDI. RETAINLM
DESCENTSTAGEFORTEl, IF
POSSIBLE

POWERED C. CONTINUEMISSION
DESCENT

NO-GOFORLUNARSTAY

ALL D, ENTERNEXTBESTPTP

RETAINLM

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 CSM ELECTRICALPOWERSYSTEM- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

12-6E LOSSOF BOTHAC BUSES LAUNCH A. ABORTMODEI OR MODEII

I. OPENDIRECT02 FOR SUIT
VENTILATION

2. IF AFTERMODE11, ENTER A.2.INITIATECONTINUOUSFC H2 PURGEFOR
PTP 2-I COOLING.

POWERED B. CONTINUEMISSION
DESCENT

ALL C, ENTERNEXTBESTPTP OR ATP C. FOR CSM ONLY,ENTERWITHINI-I/2HOURS.
INITIATECONTINUOUSFC H2 PURGEFOR

RETAINLM. IF SUITED, COOLING.
REMOVEHELMETAND GLOVES.
IF TIMEPERMITS,REMOVE
SUITS.IF CABINDEPRES-
SURIZED,USE DIRECT02
UNTILCABINISREPRESSURIZEI

RULENUMBERS12-63
THROUGH12-69ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION12 - CSM ELECTRICALPOWERSYSTEM- CONCLUDED

__ ITE._M

INSTRUMENTATIONREQUIREMENTS

MSN RULE
12-70 MEASDESCRIPTION pC_M_M ONBOARD TRANSDUCERS CATEGORY REFERENCE

AC BUS l PHASEA VAC CC02OOV METER SEPARATE HIGHLYDESIRABLE
AC BUS l PHASEB VAC ....... METER HIGHLYDESIRABLE 12-5,B,61
AC BUS 1 PHASEC VAC ....... METER HIGHLYDESIRABLE

COMMON
METER

AC BUS2 PHASEA VAC CCOBO3V METER SEPARATE HIGHLYDESIRABLE
ADBUS2 PHASEB VAC ....... METER ........ HIGHLYDESIRABLE 12-5,6,61
ACBUS2 PHASEC VAC METER HIGHLYDESIRABLE

MAINBUS A VDC CC0206V METER SEPARATE l OF 2 12-BOC,32,B2
MAINBUS B VDC CCOBO7V METER SEPARATE MANDATORY 12-22
BAT BUSA VBC CCOBIOV METER SEPARATE HIGHLYDESIRABLE
BAT BUS B VDC CC0211V METER SEPARATE HIGHLYDESIRABLE
BAT RELAYBUS VDC CCOB32V METER SEPARATE HIGHLYDESIRABLE

BAT A CURRENT CC0222C METER COMMON
BAT B CURRENT CC0223C METER COMMON B OF 3 MANDATORY 12-4,33,40,41
BAT C CURRENT CC0224C METER COMMON

FC I CURRENT SC2113C METER COMMON
FC 1 02 FLO SCB142R METER COMMON 1 OF 3 MANDATORY 1B-7,31,32,33,
FC I HB FLO SC2139R METER COMMON 22A

FC 2 CURRENT* SCBII4C METER COMMON
FC 2 02 FLO SCB143R METER COMMON l OF 3 MANDATORY 12-7,31,32,33,
FC 2 H2 FLO SC2140R METER COMMON 22A

FC 3 CURRENT SCBIISC METER COMMON
FC 3 02 FLO SC2144R METER COMMON " l OF 3 MANDATORY IB-7,BI,32,B3,
FC 3 H2 FLO SC2141£ METER COMMON 22A

BAT CHARGERCURRENT CCO215C METER COMMON HIGHLYDESIRABLE

FC I SKINTEMP SC2084T METER COMMON HIGHLYDESIRABLE
FC 2 SKINTEMP SC208BT METER COMMON HIGHLYDESIRABLE 12-22B
FC 3 SKINTEMP SC2086T METER COMMON HIGHLYDESIRABLE

FC I CONDTEMP SCBO81T METER COMMON HIGHLYDESIRABLE
FC 2 CONDTEMP SC2082T METER COMMON HIGHLYDESIRABLE 12-22B
FC 3 CONDTEMP SC2083T METER COMMON HIGHLYDESIRABLE

FC I'RADOUT TEMP SD2087T METER COMMON HIGHLYDESIRABLE
FC BRAD OUT TEMP SC2088T METER COMMON HIGHLYDESIRABLE I2-2BI
FC 3 RAD OUT TEMP SC2089T METER COMMON HIGHLYDESIRABLE

BAT MANIFOLDPRESS METER ...... HIGHLYDESIRABLE

INV l TEMP CCO175T MCWS COMMON HIGHLYDESIRABLE
INV 2 TEMP CCOI76T MCWS COMMON HIGHLYDESIRABLE
INV 3 TEMP CC0177T MCWS COMMON HIGHLYDESIRABLE

FC l PH SCBI60X TALKBACK COMMON HIGHLYDESIRABLE
FC 2 PH SCBI6IX TALKBACK COMMON HIGHLYDESIRABLE 12-B2E
FC 3 PH SCBI6BX TALKBACK COMMON HIGHLYDESIRABLE

AUX BAT SCB230V ....._ HIGHLYDESIRABLE
(SM BAT)

NOTE: USE BAT C IN LIEUOF BATTERYWITHLOSTINST.

* COMMONSHUNTFOR FC 2 AND AUX BATCURRENT.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION13 - DOCKINGANDUMBILICAL

R ITEM

GENERAL

13-I THREEGOODDOCKINGRINGLATCHES120 DEGAPARTAREREQUIREDFORAN IVT.

13-2 DOCKEDSPSORDPSBURNSREQUIREAT LEASTNINE GOODDOCKINGRINGLATCHES.

13-3 MANNEDUNDOCKINGOPERATIONSWILL BE TERMINATEDFORANYFAILUREOFA DOCKINGRINGLATCHTO RELEASE.NOATTEMPTWILL
BEMADETO DISASSEMBLEA DOCKINGRINGLATCH.

13-4 WITHFAILUREOFTHE CSMFORWARDHATCHPRIMARYLOCK/UNLOCKMECHANISM,THENOMINALMISSIONWILL BE PERFORMEDUSINGTHE
SECONDARYLOCK/UNLOCKMECHANISM.

13-5 LOSSOF VISUALDOCKINGAIDS (DOASANDTARGETS)WILLNOTINHIBIT'DOCKINGANDUNDOCKING.

13-5, IF THEDOCKINGPROBEFAILS TO INDICATEEXTENSIONORIF BOTHTALKBACKINDICATORS*AREBARBERPOLE,TD&EWILL BE
ATTEMPTED.

*NOTE:THE ONLYDOCKINGPROBEINSTRUMENTATIONCONSISTSOFTWOTALKBACKINDICATORSIN THECSM

RULENUMBERS13-7 THROUGH13-10 ARERESERVED,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION13 - DOCKINGANDUMBILICAL- CONTINUED

R ITEM

MANAGEMENT

13-11 FORMISFIREOF A DOCKINGRETRACTSQUIB,THE REMAININGSQUIBIN THE SAMESYSTEMWILLBE USEDTO ATIEMPTCOMPLETION

OF DOCKING, TWO NITROGENBOTTLESREMAININGARE NORMALLYREQUIREDTO ALLOWUNDOCKING.HOWEVER,BASEDON THE

FAILUREMODE,CONSIDERATIONWILLBE GIVENTO UNDOCKINGWITHNO NITROGENBOTTLEREMAINING.

13-12 THE CM FORWARDAND LM UPPERHATCHNORMALLYWILLBE INSTALLEDFOR ANY TYPEOF MANEUVEROR DOCKING.

13-13 DURINGOPERATIONSWHENCM/LMDOCKEDSTATUSIS MAINTAINEDBY PROBEPRELOADONLY (DOCKINGLATCHESCOCKED)CM/LM

THRUSTERACTIVITYABOUTCM/LMX-AXISIS LIMITEDAS FOLLOWS:

TUNNELPRESSURE,PSIA COMBINEDCMM/LMACTIVETHRUSTERS

GREATERTHAN1.5 PSIA INHIBITALL CSM ROLLANd LM YAW CONTROL

BETWEEN0 AND 1.5 PSIA NO MORETHAN2 ROLLJETTS

0 PSIA NO MORETHAN4 ROLLJETTS

13-14 LOW PROBETEMPERATUREWILLNOT INHIBITOOCKIMGATTEMPTS.

RULENUMBERS13-15THROUGHlB-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION13 - DOCKINGAND UMBILICAL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

13-2( FAILURETO ACHIEVEOR DOCKED CONTINUEMISSION l, ANUN/DOCK/COMPNTCB MUSTBE OPEMEDBEFORE
MAINTAINPOWERTO 9 HRS AFTERCSM SEPARATIONBECAUSEOF
X-LUNARBUS LOADSFROM A. OPENCB (ll) THERMALCONSTRAINTSOF THE LIGHTINGCON-
CSM LTG:AMUN/DOCK/COMPNT TROLASSEMBLY(LCA).

EPS:DES ECA
2. NOMINALMISSIONMAY BE PERFORMEDBECAUSE

OPENCB (26) LCA,ECA,AND BATTERYTHERMALCONSTRAINTS
LTG:FLOOD WILLNOT BE VIOLATED.
EPS:DES ECA

3, OVERCURRENTPROTECTIONIS LOSTUNTILA
B. ALTERNATEUSEOF BATTERIES DES ECA CB IS CLOSED.

1,2,3,AND 4 ,UNTIL
ACTIVATION

13-21 FAILURETO ACHIEVE TD&E PERFORMCSM/LMFINALSEP S-IVB/LMSEP CANNOTBE ACHIEVEDWITHOUT
S-IVB/LMSEPARATION MATINGAT LEASTONE UMBILICAL.
OR FAILURETO MATELM
UMBILICALS(P23AND POWERCAN BE SWITCHEDAND MAINTAINEDWITH
P_4) EITHERPLUG.

13-2_ FAILURETO ACHIEVE DOCKED MUSTPERFORMNORMALUNDOCKING
CSM/LMFINALSEPARATION

A. RETRIEVEPROBEAND DROGUE
AND INSTALL

B. AFTERUNDOCKING,DEPRESS
CSMAND JETTISONPROBE
OVERBOARD

13-23 FAILURETO INDICATE TD&E A. CONTINUEMISSION DOCKINGRINGTUNNELSTRUCTUREDAMAGEHAY
DOCKINGPROBEEXTEND OCCURTO THE EXTENTTHATTUNNELPRESSURE
OR BOTHTALKBACK ATTEMPTTD&E CAN NOT BE MAINTAINED.
INDICATORSARE BARBER
POLE UNDOCKED B. CONTINUEMISSION

ATTEMPTDOCKING

13-24 CANNOTREMOVECSM TD&E A. PERFORMCSM/LMFINALSEP
FORWARDHATCH

DOCKED B. PERFORMCSM/LMFINALSEP

IF LM MANNED,PERFORMEVT
TO CSM.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION13 - DOCKINGAND UMBILICAL- CONCLUDED

R RULE CONDITION/MALFUNCTIONPHASE RULING I CUES/NOTES/COMMENTS
I

13-25 CANNOTREMOVEDOCKING DOCKED CONTINUEMISSION SPS AND SM RCSMANEUVERSMAY BE PERFORMED.
PROBE,LMDROGUE,
AND/ORLM UPPERHATCH. PERFORMEVT IF LM MANNED

13-26 FAILURE TO RELEASE DOCKED REDOCK
CAPTURE LATCHES

13-27 PRIMARYFORWARDHATCH ALL CONTINUEMISSIQN
LOCK/UNLOCKMECHANISM
INOPERATIVE

13-28 FAILURETO LOCKCSM TD&E CONTINUEMISSION REF SCPAI5 I.A: ASSUMESHATCHCANBE SEALED
FORWARDHATCH DOCKED AND SECUREDWITHCABINPRESSURE.

ENTERIN SUITS

13-29 FAILURETO REINSTALL DOGKED NO UNDOCKING
PROBEAND/ORDROGUE
OR FAILURETO CLOSE
LM UPPERHATCH

13-30 LOSSOF PRIMARYAND ALL CONTINDEMISSIOR
SECONDARYDOCKING
SYSTEM

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION14 - CSM SEQUENTIAL

GENERAL

14-I LAUNCH

THEREARE NO SEQUENTIALMALFUNCTIONSFOR WHICHLAUNCHWILLBE TERMINATED.

14-2 IF AN ENTRYBATTERYIS LOST,THE EDS WILLBE FLOWNOPENLOOP.

14-3 ALL MISSIONPHASES(EXCEPTLUNARORBIT)

TO CONTINUETHE MISSION,BOTHPYROBUSESAND BOTHLOGICBUSESARE REQUIRED.

14-4 POWEREDDESCENT

THEREARE NO CSM SEQUENTIALSYSTEMFAILURESFOR WHICHPOWEREDDESCENTWILLBE TERMINATED.

14-5 SEQUENTIALLOGICBUS IS CONSIDEREDHAILEDIF:

A. VOLTAGEIS LESSTHAN22 VDC AND UNABLETO ACTIVATERCS ENABLEAND/ORSLA SEP RELAYS(CDOI70XAND/ORCDOI23X

SYSTEMA, CDOITIXAND/ORCDO124XSYSTEMB).

B. LOGICBUS SHORTEDGREATERTHANlO AMPS.

14-6 PYROBUS IS CONSIDEREDFAILEDIF:

A. SHORTEDGREATERTHANI0 AMPS

B. FAILURETO PERFORMANY SEQUENTIALFUNCTIONWITHSUSPECTEDFAILEDPYROSYSTEM

RULENUMBERS14-7THROUGH14-9ARE RESERVED.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION14 - CSM SEQUENTIAL- CONTINUED

R ITEM

MANAGEMENT

14-10 ARMINGOF THE SEQUENTIALSYSTEMWILLBE PERFORMEDWHILEIN CONTACTWITHA GROUNDTELEMETRYSITE, THE FLIGHTCREW

WILLARM THE LOGICBUSESAND STANDBY FORA GO FROMTHE GROUNDTO PROCEEDWITHARMINGTHE PYROBUSES.

RULENUMBERS14-11THROUGH14-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION14 - CSMSEQUENTIAL- CONTINUED

R RULEI CONDITION/MALFUNCTIONPHAS£ RULING CUES/ROTES/COMMENTS

I

SPECIFICMISSIORRULES

14-20 SEQUERTIALLOGICBUS LAUNCH A. CONTINUEMISSION CDOI70XAND/ORCDOIB3XSYSTEMA, CDOIIlX
A ORB LESSTHANOR AND/ORCDOI24XSYSTEMB
EQUALTO22 VDCAND ENTERB-I IF BUSNOT
UNABLETO ACTIVATE RESTORED
RCSENABLEAND/ORSLA
SEPRELAYS EO B. TERMINATEOPERATIONS

TLC
ENTERNEXTBESTPTPIF BUS
NOTRESTORED

LUNAR C. CONTINUEMISSION
ORBIT/
LUNAR
STAY

14-Bl PYROBUSA OR B LESS
THANOR EQUALTO 35
VD€

A. SHORTEDGREATER LAUNCH A.l.CONTINUEMISSION
THANI0 AMPS

EO 2. TERMINATEOPERATIONS A.B.USE BATTERYTIE FOR PYROPOWERTO
TLC AFFECTEDBUS.

ENTERNEXTBESTPTP

LUNAR 3. CONTINUEMISSION
ORBIT/
LUNAR
STAY

B. SHORTEDLESSTHAN ALL B. CONTINUEMISSION B. USE BATTERYTIE FOR PYROPOWERTO
lO AMPS AFFECTEDBUS.

C. PYROBUS TM READS LAUNCH C.l.CONTINUEMISSION
O VDC AND PYROBAT
ONBOARDGREATERTHAN ALL 2. ATTEMPTFUNCTIONUSING C.2.ASSUMEPYROBAT VERIFIEDGREATERTHAN
35 VDC SUSPECTEDFAILEDBUS 35 VDC PRIORTO ARMING. IF ENTRYBAT

ONLY: USEDIN LIEUOF PYROBAT,VOLTAGESHOULD
BE APPROXIMATELYEQUALTO BAT BUS

(A) IF FUNCTIONNORMAL, VOLTAGE.
CONTINUEMISSION

(B) IF FUNCTIONDOESROT
WORKNORMALLY,ENTER
NEXTBESTPTP

14-22 TELEMETRYINDICATES LAUNCH CONTINUEMISSION PARAMETERSARE CDO132X,CDO133X,AND CDOIB4X
AN EDS VOTEINPUTI, RESPECTIVELY,

I' 2, OR 3 A. IF ANY ENTRYBATTERYLESS A. BAT C VOLTAGECAN ONLYBE MONITORED
THAN22 VDC,EDSAUTO/OFF ONBOARD.
SWITCHTO OFF

B. ALL ENTRYBATTERIES
GREATERTHAN22 VDC:
CHECKCORRESPONDINGEDS

_i CB'SI, 2, OR 3 CLOSED
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MISSION RULES

SECTION14 - CSM SEQUENTIAL- CONI'INUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

14-2J LET JETTISONMOTORDOES LAUNCH CONTINUEMISSION
NOT FIRE

ATTEMPTJETTISONPER CREW
CHECKLISTEMERGENCYPROCEDURE

14-2A SMJCACTIVATES EO CONTINUEMISSIONIF SOURCE
PREMATURELY TLC OF ACTIVATIONCAN BE DETERMINED

AND ISOLATED.

ENTERNEXTBESTPTP IF SOURCE
OF ACTIVATIONCAN NOT BE
ISOLATED

ALL CONTINUEMISSION

14-25 ACTIVATEDCM RCS PRESS ALL CONTINUEMISSION CDOI73XAND/ORCDOI74X
LOGICRELAYS

A. PRIORTO CM RCS PRESSi DO
NOT ARM RESPECTIVEpYROBUS

(FORBOTHINDICATIONSPER-
FORMSLA SEP WITHSECSARM
CB'SOPEN.)

B. AT CM RCS PRESS: ARM
RESPECTIVEPYROBUS

14-2( ACTIVATEDSLA DEPLOY ALL CONTINUEMISSION CDOI2SXAND/ORCDO124X
LOGICRELAYS

A. PRIORTO SLA SEP: DO NOT
ARM RESPECTIVEPYROBUS

B. FOR SLA SEP: ARM RESPECTIVE
PYROBUS FIRST

14-27 UNABLETOPERFORMSLA TLC ENTERNEXTBESTPTP
SEPARATION

14-28 ACTIVATEDAPEXJETTI- LUNAR A. CONTINUEMISSION DETECTEDAT SEOSPOWERUP (CDO230XAND
SON LOGICRELAYS ORBIT/ CDOB3X)

LUNAR DO NOTARM PYROBUSESUNTIL
STAY MALFUNCTIONHAS BEEN

ISOLATED

ALL B. ENTERNEXTBESTPTP

DO NOTARM PYROBUSESUNTIL
MALFUNCTIONHAS BEEN
ISOLATED

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION14 - CSMSEQUENTIAL- CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

14-29 ACTIVATEDDROGUECHUTE LUNAR A. CONTINUEMISSION MAY BE DETECTEDAT ANY TIME(CEOOOIXAND/OR
DEPLOYLOGICRELAY ORBIT/ CEOOO2X)

LUNAR DO NOT ARM PYROBUSESUNTIL
STAY MALFUNCTIONHAS BEEN

ISOLATED

ALL B. ENTERNEXTBESTPTP

DO NOT ARM PYROBUSESUNTIL
MALFUNCTIONHAS BEEN
ISOLATED

14-30 ACTIVATEDPILOTCHUTE LUNAR A. CONTINUEMISSION DETECTEDAT SECSPOWERUP PRIORTO ENTRY
DEPLOYLOGICRELAY ORBIT/ (CEOOOSXAND/ORCEOOO4X)WITHEDS BATA(B)

LUNAR DO NOT ARM PYROBUSESUNTIL CB CLOSED.
STAY MALFUNCTIONHAS BEEN

ISOLATED

ALL B. ENTERNEXTBESTPTP

DO NOTARM PYROBUSESUNTIL
MALFUNCTIONHAS BEEN
ISOLATED

14-31 LOSTGROUNDTO RESISTOR LAUNCH CONTINUEMISSION ARMINGAFFECTEDSYSTEMWILLRESULTIN LOSS
NETWORKFOR LOGICOR EO OF FOLLOWINGPCM MEASUREMENTS:
PYROBUS VOLTS TD&E ARM BOTHSYSTEMS
MEASUREMENTS LOGICA

ALL CONTINUEMISSION SC2142RFC I 02 FLOW
SPOg30PFU SM/ENGINTERFACEP

DO NOT ARM AFFECTEDSYSTEM SLI206TSIM THERMALLOC 6 TEMP
UNTILSEQUENTIALGO/NO-GO
PRIORTO ENTRYUNLESSOTHER LOGIC B
SYSTEMFAILS SC2140RFC 2 H2 FLOW

STO832KALPHACT RATECHAN3
SC0230VAUX BAT VOLTS

PYROA
SCBI43RFC 2 02 FLOW
CTOOI8VSCE lO VDC

PYROB
SC2139RFC 1 H2 FLOW
STO831KALPHACT RATECMAN2

RULENUMBERS14-32
THROUGH14-49ARE
RESERVED.
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MISSION RULES

SECTION14 - CSM SEQUENTIAL- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE

14-50 MEASDESCRIPTION pCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

PYROBUS A VOLTS CDOOO5V ............ l OF 14-21
PYROBUS B VOLTS CDOOO6V ............ 2 M 14-21

SEQ LOGICBUS A VOLTS CDO2OOV ............ ND 14-20
SEQ LOGICBUS B VOLTS CDO2OIV ............ HD 14-20

APEXJET A CDO230X ..... HD 14-29
APEXJET B CDO231X ............ ND 14-29

DROGUEDEPLOYA CEOOOIX ..... HD 14-30
DROGUEDEPLOYB CEOOO2X ............ HD 14-30

PILOTCHUTEDEPLOYA CEOOO3X ..... HD 14-31
PILOTCHUTEDEPLOYB CEOOO4X ..... HD 14-31

SLA SEP RELAYA CDO123X ............ HD 14-26
RCS/SCSACTIVATEA CDOI70X ............ HD .....

SLA SEP RELAYB CDOI24X .......... _- HD 14-26
RCS/SCSACTIVATEB CDOI71X ............ HD .....

CM RCS PRESSSIG A CDO173X ..... HD 14-25
CM RCS PRESSSIG B CDO174X ..... HD 14-25

CM-SMSEP RELAYA CDOO23X ..... HD .....
CM-SMSEP RELAYB CDOO24X ..... HD .....

CREWABORTA CDOI30X ..... HD .....
CREWABORTB CDOI31X ............ HD .....

EDS ABORTVOTEl CDOI32X ..... HD 14-22
EDSABORTVOTE2 CDOI33X ..... HD 14-22
EDSABORTVOTE3 CDOI34X ..... HD 14-22

EDS ABORTA CDO135X ............ HD .....
EDS ABORTB CDOI36X ..... HD .....

MAINCHUTEDISCA CEO321X ..... ND .....
MAINCHUTEDISCB CEO322X ..... HD .....

EDSABORTREQ A BSOOGOX ............ HD .....
EDS ABORTREQ B BSOO81X ............ UD .....

DOCKINGPROBETEMP CS0220T ............ HD

CSM-LMLOCKRING CDI154X ............ ND 13-22
SEP RELAYA
CSM-LMLOCKRING CDl155X ..... HD 13-22
SEP RELAYB
LM CURRENT CC2962C METER COMMON HD .....
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MISSION RULES

SECTION15 - GUIDANCEAND CONTROL

ITE___.._.

GENERAL

I5-1 LAUNCH

THEREARE NO FAILURESOF THE CSM GUIDANCEAND CONTROLSYSTEMWHICHARE CAUSEFOR ABORT.

i15-2 EARTHORBITPHASE

A. INORDERTO CONTINUETHE MISSIONPASTTHE NEXTBESTPTP,THE GUIDANCEAND CONTROLSYSTEMSMUSTPROVIDESPS

CRITICALBURNCAPABILITYAND ONE BACKUPDEORBITMETHOD(SM OR HYBRID). THE FOLLOWINGMINIMUMCAPABILITIES
MUSTBE AVAILABLE:

I. ATTITUDECONTROL: DIRECTRCS,AUTOATTITUDECONTROLAND RATEDAMPINGIN EACHAXIS.

2. TVC (CRITICALBURNS): ONE TVC SERVOLOOPIN EACHAXISAND ONE TVC CONTROLMODE (ACCELCMD EXCLUDED).

• 3. BACKUPDEORBIT: AS LONGAS ENOUGHPROPELLANTIS AVAILABLEFOR AN SM DEORBIT,THE G&C SYSTEMSMUST

PROVIDETHATCAPABILITY.IF SM DEORBITIS NOT POSSIBLEDUE TO LACKOF PROPELLANTOR A SYSTEMSFAILURE,
THE G&C SYSTEMSMUSTPROVIDECAPABILITYFORA HYBRIDDEORBIT.

(A) SM DEORBITREQUIREMENTS:

(1) TRANSLATIONCAPABILITY

(2) ONE OPERATIONALFDAI

(3) RATEDAMPINGINALL THREEAXES,DAP OR SCS

(B) HYBRIDDEORBITREQUIREMENTS:

(1) ALL SM DEORBITREQUIREMENTS(RATEDAMPINGMUSTBE SCS)

(2) OPERATIONALIMU,CMC,AND MAINDSKY

(3) TWO OPERATIONALRHC'S

B, IN ORDERTO PERFORMA NON-CRITICALBURNAFTERTHE STORAGETANKSARE EMPTY,THE G&C SYSTEMSMUSTPROVIDETHE

CAPABILITYTO EXECUTEAN ULLAGEMANEUVERBY EITHERCMC AUTO (RCSDAP),SCS AUTO,OR DIRECTULLAGE.

C. IN ORDERTO COMMITTO THE TRANSLUNARCOASTPHASE,THE GUIDANCEAND CONTROLSYSTEMSMUSTPROVIDEREDUNDANT

SPS BURNCAPABILITY.THE FOLLOWINGMINIMUMCAPABILITIESMUSTALSOBE AVAILABLETO GO FOR TLI:

I. ATTITUDECONTROL: DIRECTRCS,AUTOATT CONTROLAND RATEDAMPINGIN EACHAXIS.

2. TVC: 3 OF 4 SERVOLOOPSAND TWO TVC CONTROLMODES(ACCEL.CMD EXCLUDED).

3. G&N: CMC,IMU,AND ONE DSKYFULLYOPERATIONALAND OPTICSOR COASCAPABLEOF ALIGNINGPLATFORM.

P40 ATTITUDEERRORDISPLAYREQUIRED.

4. DISPLAYS:ONE OPERATIONALFDAI.

5. ATTITUDEREFERENCE:REDUNDANTATTITUDESOURCESARE REQUIREDFOR HIGH-SPEEDENTRY

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION15 - GUIDANCEANDCONTROL

_LRITE____L
15-3 TRANSLUNARCOAST

IN ORDERTO CONTINUETHEMISSIONPASTTHENEXTBESTPTP, THEGUIDANCEANDCONTROLSYSTEMSMUSTPROVIDETHE
FOLLOWINGMINIMUMCAPABILITIES:

A. ATTITUDECONTROL:DIRECTRCS,AUTOATTCONTROLANDRATEDAMPINGIN EACHAXIS.

B. RCSIRANSLATION:X-AXIS VIA AUTOCOILSORDIRECTULLAGEPUSHBUTTON.

15-4 LOI

IN ORDERTO COMMITTOLOI, THEFOLLOWINGMINIMUMCAPABILITIESMUSTBE AVAILABLE;

A. ATTITUDECONTROL;DIRECTRCS,AUTOATTCONTROLANDRATEDAMPINGIN EACHAXIS

B. TVC: BOTHSERVOLOOPSIN INERTIALYAW,ONEIN PITCH (IF DPSIS AVAILABLEFORABORTSANDFORTEl), ANDTWO
SCSTVCCONTROLMODES(ACCELCMDEXCLUDED).

C. DELETED

D. SPS: NON-CRITICALBURNCAPABILITYIS REQUIRED.

15-5 LUNARORBIT

A. LUNARORBITWILL BETERMINATEDEARLYIF EITHERREDUNDANTATTITUDECONTROLORNON-CRITICALSPS CAPABILITYIS

LOST. REDUNDANTSPS CONTROLIS REQUIREDIF LMDPS'IS NOTAVAILABLEFORTEl.

B. IN ORDERTO PERFORMA NON-CRITICALBURN,THE G&CSYSTEMSMUSTBEABLETOPROVIDEAN ULLAGEMANEUVERBY EITHER
CMCAUTO(RCSDAP), SCSAUTO,ORDIRECTULLAGE.

15-6 UNDOCKED

THE UNDOCKEDPHASEWILLBE DELETEDOR TERMINATEDIF THE G&C SYSTEMSCANNOTPROVIDEREDOCKINGOR LM RESCUE

CAPABILITY.THE G&C SYSTEMSMUSTPROVIDEDIRECTRCS AND TRANSLATIONCAPABILITYIN EACHAXIS,AND RATEDAMPING

I_ TWO AXESFOR LIME-OF-SIGHTCONTROL. IN ADDITION,THE FOLLOWINGMINIMUMCAPABILITIESFOR LM RESCUEMUSTBE
AVAILABLE:

A. OPERATIONALOPTICS,OR VHF SUBSYSTEMAND COAS

B. ONE DSKY

C. TRANSLATIONCAPABILITYIN EACHAXIS

D. RATEDAMPINGIN TWO AXES

E. OPERATIONALIMUAND CMC

F. DNE OPERATIONALNHC

G. ONE OPERATIONALFDAI

H. DIRECTRCS IN ALL THREEAXES

I. NON-CRITICALSPS BURNCAPABILITY

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION15 - GUIDANCEAND CONTROL- CONTINUED

R ITEM

15-7 ASCENT_DESCENT

THEREARE NO GUIDANCEAND CONTROLSYSTEMFAILURESTHATAFFECTTHE ASCENTOR DESCENTPHASES,

15-8 LUNARSTAYPHASE

LUNARSTAYWILL BE TERMINATEDEARLYIF REDUNDANTSPSCONTROLCAPABILITYIS LOST. IN ADDITION,THE FOLLOWING
MINIMUMCONTROLCAPABILITIESMUSTBEAVAILABLEFORTHEACCOMPLISHMENTOFTEl:

A. ATTITUDECONTROL:DIRECTRCSIN THREEAXESANDRATEDAMPINGIN TWOAXES

B. TVC: BOTHSERVOLOOPSANDTWOTVCCONTROLMODES(ACCELCMDEXCLUDED)

C. G&N: THE G&NMUSTBE FULLYOPERATIONALWITHTHE EXCEPTIONOF OPTICSANDEITHERDSKY

15-9 DSM EVA

CSM EVA WILLBE NO-GO/TERMINATEDFOR LOSSOF THREE-AXISATTITUDECONTROL(REFMR 17-5)
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MiSSiON RULES

SECTION15 - GUIDANCEANDCONTROL- CONTINUED

__ ITEM_M

SYSTEMSMANAGEMENT

15-I0 ATTITUDECONTROL

CSMIN ACTIVERCSCONTROL- LMWILL NOTBE IN ACTIVEATTITUDEHOLD. LM IN ACTIVERCSCONIROL- CSMWILL NOTBE
IN ACTIVEATTITUDEHOLD, FORDOCKINGACTIVITIESAFTEROPENINGTHEAPS INTERCONNECT(BOTHVEHICLESIN ACTIVE

RCSCONTROL),THECSMMUSTBE IN A TIGHTERDEADBANDTHANTHELM.

15-11 PIPA BIAS WILLBEUPDATEDWHENACTUALBIAS DIFFERSFROMTHE VALUEIN CMCERASABLEBY_0.003 FT/SECB, THE
FAILURELIMIT ONTHECSMACCELEROMETERIS +0.164 FTTSEC2, THEFIRSTGYROBIAS DRIFTWILL BEUPDATEDIF THE

DRIFTIS ±I MERU(0.015 DEG/HR). THEREAFTER,+3 MERU(±0.045 DEG/HR)WILL BETHEUPDATECRITERIA. THEFAILURE
LIMIT ONTHE CSMGYROIS ±I00 MERU(±1.5 DEG/HR).

15-12 AV COUNTERDRIFT

A. FORSPS BURNS,THE aV COUNTERSHOULDBE APPROPRIATELYBIASEDFOR DRIFTSOF GREATERTHAN0.015FT/SECB,

B. FOR RCS BURNS,THE AV COUNTERWILLBE BIASEDFOR DRIFTSGREATERTHANOR EQUALTO O.OIFT/SEC2. SHOULDTHE

DRIFTBE GREATERTHANO.l FT/SEC2, THE EMS WILLBE CONSIDEREDFAILED.

15-13 DAP INITIALIZATION

A. GIMBALTRIMS: WILLBE UPDATEDFOR EVERYSPS MANEUVERBASEDON FINALTRIMPOSITIONSOF THE PREVIOUSMANEUVER

AS MONITOREDON TELEMETRY,IFTHE PREVIOUSMANEUVERWAS SCS CONTROLLED.IFTHE PREVIOUSMANEUVERWAS G&N

CONTROLLED,THE CMC STOREDVALUESWILLBE USED. TRIMSWILLBE REINITIALIZEDFROMTHE GROUNDAFTEREACH

VEHICLECONFIGURATIONCHANGEAND AFTEREACHWEIGHTUPDATE. TRIMSMUSTBE UPDATEDWHENGROUNDCOMPUTED

VALUESDIFFERFROMCMC STOREDVALUESBY 0.5 DEGREE.

B. CSM,LM WEIGHT: SHOULDBE UPDATEDWHENGROUNDCOMPUTEDVALUESDIFFERFROMCMC STOREDVALUESBY 1.0 PERCENT.
WEIGHTSMUSTBE UPDATEDWHENGROUNDVALUESDIFFERFROMCMC VALUESBY I0.0PERCENT.

15-14 SPS THRUSTCONSTRAINTS

A. ET DECAYWILLBE UPDATEDWHENACTUALVALUEDIFFERSFROMLOADEDBY ±0.05sECONDS.

B. EFIMPI6WILLBE UPDATEDWHENACTUALVALUEDIFFERSFROMLOADEDBY 400 LB THRUST.

RULENUMBERS15-15THROUGH15-19ARE RESERVED.
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MISSION RULES

SECTION15 GUIDANCEANDCONTROL- CONTINUED

R RULE: CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

15-20 LOSSOF EITHERBMAG ALL CONTINUEMISSION I. REFMALFPROC:
1 ORB IN EITHERPITCH
ORYAWCHANNEL G&C-I, 3, 4, AND8

SEC-I, S, BA, AND6

2. NOSCSAUTOTVC

B. IF IN YAWCHANNEL,AFTER.05G RSl IS
UNABLEIF REMAININGGYROIS SELECTED
FORRATE,RSI MUSTBE REALIGNED,IN
ADDITIONTO THEABOVE.FORYAWFAILURE
AFTER.05G.

15-21 LOSSOF BOTHBMAG1 LAUNCH A. CONTINUEMISSION A. MTVCACCELCMDIS ONLYMODEIII OR
AND2 IN EITHERPITCH MODEIV SPSCONTROLMODE.
ORYAWCHANNEL

TLC B. NO-GOFORLOI

LO C, NO-GOFORUNDOCKING C. PLANDPSTEl

ENTERNEXTBESTPTP IF LM
DPSNOTAVAILABLEFORTEl'

DESCENT D. CONTINUEMISSION

CSMEVA E. CONTINUEMISSION

ALL F. TERMINATEPHASEANDENTER F. IN EARTHORBIT, LOSSOFPITCHCHANNEL
OTHERS NEXTBESTPTP RESULTSIN ALL THREEGEORBITMETHODS

BEINGSUBJECTEDTOSINGLEFAILURESIN
THE G&NSYSTEM.THEYAWLOSSPRECLUDES
HYBRIDDEORBITANDSUBJECTSBOTHREMAINING
DEORBITMETHODSTO SINGLEFAILURESIN THE
G&NSYSTEM

ENTRY G. CONTINUEMISSION G. RSl ANDSCSFDAI ROLLUNUSABLEWITHYAW
CHANNELFAILURES.

15-22 LOSSOF ROLLBMAG

A. NUMBERONE ALL A. CONTINUEMISSION A.I.MANUALROLLALTITUDECONTROLREQUIREDIN
ALL SCS MODES.

B. FOR ENTRY.NO SCS FDAIROLL.RSI VALID.

B. NUMBERTWO ALL B. CONTINUEMISSION B.I.USE OF ATT I/P_ATE2 AND LIM CYCLEMAY
PROVIDERATEDAMPEDATTITUDEHOLDWHEN
RCS DAP IS NOT USED.GYROPACKAGE2
MUSTBE POWEREDDOWNTO EFFECTATTITUDE
HOLDIF FAILUREIS HARDOVER.

2. SELECTIONOF RATEI WILLPROVIDEBOTH
RSI AND SCS FDAIROLLFOR ENTRY.RSI
MUSTBE REALIGNEDFOR ROLLFAILUREAFTER
.O5G.
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MISSION RULES

SECTION15 GUIDANCEANDCONTROL- CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

15-23 LOSSOFBOTHROLL LAUNCH A. CONTINUEMISSION
BMAG'S

EO B.I. NO-GOFORTLI

2. ENTERNEXTBESTPTP IF SM
DEORBITNOTAVAILABLE

TLC C. NO-GOFORLOI C. NOSCSFOAl ROLLORRSI AVAILABLEFOR
ENTRY.

_OSTRNDZ D. ENTERNEXTBESTPTP

ALL E. CONTINUEMISSION
OTHERS

15-24 LOSSOF EITHERTVC MAINTAIN20 LBS/QUAD/AXISFORHARDOVER
SERVOLOOPIN EITHER RECOVERYFORUNDOCKEDANDTBDLBS/QUAD/AXIS
PITCHORYAWAXIS FORHARDOVERRECOVERYFOR_KED SPS

MANEUVERS.

LAUNCH/NOA. CONTINUEMISSION

SELECT1 OR2 ONTVCGIMBAL
DRIVESWITCHIN APPROPRIATE
AXIS

TLC B. GOFORLOI IF REDUNDANCY
CANBEMAINTAINEDIN
INERTIALYAWAXIS

LO C. NO-GOFORUNDOCKING C. IN LUNARORBIT, PLANDPSTEl.

ENTERNEXTBESTPTP IF LM
DPSNOTAVAILABLEFORTEl

DESCENT D, CONTINUEMISSION

ALL E, TERMINATEPHASEAND
OTHERS

ENTERNEXTBESTPTP

1S-25 LOSSOF BOTHTVCSERVO LAUNCH A. CONTINUEMISSION A.I. REFMALFPROCG&C-I, G&N-4, SCS-AI
LOOPS

2. NOMODEllI ORIV CAPABILITY. LIMITED
LANDINGPOINTCONTROLIN MODEIII ORIV
WITHSM-RCS.

EO B. ENTERNEXTBESTPTP

RCSOEORBIT

TLC C. NO-GOFORLOI

DESCENT D. CONTINUEMISSION

ALL E. TERMINATEPHASEAND E. IN LUNARORBIT,DO DPSTEl.
OTHERS

ENTERNEXTBESTPTP

15-26 LOSSOF PROPORTIONAL
:CONTROLFROM:

_A. EITHERRHC ALL A. CONTINUEMISSION

B USE REMAININGRHCB. BOTHRHC'S ALL . CONTINUEMISSION B. NO MTVCRATEOR MTVCACCELCMD CAPABILITY

USE DIRECTRCS OR ACCEL
CMD FOR MANUALMANEUVERS
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MISSION RULES

SECTION15 GUIDANCEAND CONTROL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

15-27 LOSSOF DIRECTRCS REE MALFPROCSCS 5
CONTROLFROM:

A. EITHERRHC,ANY OR ALL A, CONTINUEMISSION
ALL AXES

B. BOTHRHC'S,SAME LAUNCH B.I,CONTINUEMISSION
AXIS

DESCENT 2. CONTINUEMISSION

CSM EVA 3, CONTINUEMISSION

ALL 4. TERMINATEPHASEAND B,5.FAILUREVIOLATESDIRECTRCS REQUIREMENT.
OTHERS

ENTERNEXTBESTPTP

C. BOTHRHC'S,TWO AXES LUNARSTAY B.l,TERMINATEPHASEAND

ENTERNEXTBESTPTP

CSM/EVA 2, CONTINUEMISSION

15-28 COMPLETELOSSOF AUTO REF MALFPROCSCS 1
ATTITUDECONTROLIN

i PITCHAND YAW CHANNELS SUSPECTEDFAILUREWOULDBE AUTOINHIBIT
CIRCUITRY.

A. CONTROLIS REGAINED ALL A. CONTINUEMISSION
BY OPENINGEMS CB'S

AFTERSM JETTISONEMS MAY
BE REENABLEDWITHOUTLOSS
OF AUTORCS

B. CONTROLISREGAINED ALL B. CONTINUEMISSION B. NO SCS ATTITUDECONTROL
BY PLACINGS/C
CONTROLSWITCHTO
CMC.

C. CONTROLISNOT DESCENT C.l.CONTINUEMISSION
REGAINED

CSM/EVA 2. CONTINUEMISSION

ALL OTHERS 3. TERMINATEPHASEAND C.3.FAILUREVIOLATESRATEDAMPING
REQUIREMENTS,

ENTERNEXTBESTPTP

USE DIRECTULLAGEAND
DIRECTRCS.

15-29 LOSSOF FLIGHTDIRECTOR REF MALFPROCG&C-1,2,3,4,5,AND 6
ATTITUDEINDICATORS

A. ONE ALL A. CONTINUEMISSION

B. BOTH LAUNCH B. l, CONTINUEMISSION

TLC 2, NO-GOFOR LOI

DESCENT 3, CONTINUEMISSION

LUNAR 4, CONTINUEMISSION
STAY

CSM EVA 5. CONTINUEMISSION B.5.IN LUNARORBIT,DO DPS TEh

ALL 6. TERMINATEPHASEAND
OTHERS

ENTERNEXTBESTPTP
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MISSION RULES

SECTION15 - GUIDANCEANDCONTROL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

15-30 LOSSOF ACI PHASEA I. LOSSOF ACI PHASEA RESULTSIN THE LOSSOF

(A) REDUNDANTSERVOLOOPPOWER.BOTH
SERVOLOOPSMUSTBE POWEREDBY THE
SAMEBUS.

(B) PROPORTIONALATTITUDECONTROLFROM
BOTHRHC'S.ALL PROPORTIONALCONTROL
FROMRHC NO. 1.

(C) FDAINO. l

(D) GYROASSEMBLYNO. l

(E) SCS TOTALATTITUDEERROR

(F) SCS TOTALATTITUDE

(G) SCS AUTOTVC CAPABILITY

(H) SCS MINIMUMIMPULSECAPABILITY

(I) SCS ATTITUDECONTROLRATEDAMPING

(J) GPI P AND Y DRIVENO. I

2. IN EARTHORBIT,LOSSOF ACI PRECLUDES
HYBRIDDEORBITAND SUBJECTSBOTHREMAINING
DEORBITMETHODSTO A SINGLEFAILURE(AC2
PHASEA)

LAUNCH A. CONTINUEMISSION

TLC B. NO-GOFOR LOI

DESCENT C. CONTINUEMISSION

CSM EVA D. CONTINUEMISSION

ALL OTHERS E. TERMINATEPHASEAND E. IN LUNARORBITDO OPS TEI.

ENTERNEXTBESTPTP
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MISSION RULES

SECTION15 - GUIDANCEANDCONTROL- CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

15-31 LOSSOFAC2 PHASEA 1. LOSSOFAC2 PHASEA RESULTSIN THE
LOSSOF:

CA)REDUNDANTSERVOLOOPPOWER

(B) ALL PROPORTIONALCONTROL

(C)FDAINO. 2

(D)GYROASSEMBLYNO, 2

(E) SCS PITCHAND YAWTOTALATTITUDE

(F) ALL SCS TVC CAPABILITY(AUTO,RATE
AND ACCELCMD)

(G) RSI

(H) GPI P AND Y DRIVENO, 2

2. IN EARTHORBIT,LOSSOF AC2 RESULTSIN
ALL THREEDEORBITMETHODSBEINGSUBJECTED
TO A SINGLEFAILURE(ACIPHASEA).

LAUNCH A, CONTINUEMISSION

TLC B. NO-GOFOR LOI

DESCENT C. CONTINUEMISSION

CSM EVA D. CONTINUEMISSION

ALL OTHER: E. TERMINATEPHASEAND E. IN LUNARORBIT,DO DPS TEl.

ENTERNEXTBESTPTP

15-32 LOSSOF ORBIT_TE ALL CONTINUEMISSION REF MALFPROCG&C-4AND 5
DISPLAY(ORDEAL)EARTH
AND LUNAR

15-33 LOSSOF ENTRYMONITOR ALL CONTINUEMISSION REF MALFPROCEMS-I
SYSTEM

15-34 GROUNDAT EITHERSPS ALL CONTINUEMISSION REF MALFPROCG&C-I
SOL DRIVEROUTPUTAND
UNABLETO REMOVE OPENSPS PILOTVALVECB'S

MISSION REV )ATE _SECTION GROUP PAGE

APOLLO17 FNL 9/]/7G GUIDANCEAND SCS
CONTROL 15-9 Tape38.2
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MISSION RULES

SECTION1B - GUIDANCEANDCONTROL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

15-35 LOSSOF TRANSLATION LAUNCH A. CONTINUEMISSION
HANDCONTROLLER

EARTH B. ENTERNEXTBESTPTP B, VIOLATESBOTHSM AND HYBRIDDEORBIT
ORBIT MINIMUMREQUIREMENYS.

TLC C. CONTINUEMISSION

LO D. NO-GOFOR UNDOCKING D. VIOLATESLM RESCUEMINIMUMREQUIREMENTS.

UNDOCKED E. DOCK

ALL OTHERS F. CONTINUEMISSION

15-36 COMPLETELOSSOF RHC

A. ONE RHC ALL A. CONTINUEMISSlpN

B. BOTHRHC'S LAUNCH B.l.CONTINUEMISSION

TLC 2. NO-GOFOR LOI

DESCENT 3. CONTINUEMISSION

LUNAR 4. CONTINUEMISSION
STAY

CSM EVA 5. CONTINUEMISSION

ALL OTHERS 6. ENTERNEXTBESTPTP

RULENUMBERS15-37
THROUGH15-49ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION15 GUIDANCEANDCONTROL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

L5-50 LOSSOF COMMAMDMODULE REF HALFPROCG&N-5
COMPUTER

LAUNCH A. CONTINUEMISSION

EO B. CONTINUEALTERNATEEO B. VIOLATESHYBRIDDEORBITMINIMUM
MISSIONIF BOTHSPS AND SM REQUIREMENTS
DEORBITCAPABILITYAVAILABLE

ITLC C. CONTINUEMISSIONIF LM
DPS AVAILABLE

!LO D. NO-GOFOR UNDOCKING D. IN LUNARORBIT,PLANSDPS TEI

ENTERNEXTBESTPTP IF LM
DPS NOT AVAILABLEFORTEl

JNBOCKED E. DOCK E. VIOLATESLH RESCUEMINIMUMREQUIREMENTS

DESCENT F. CONTINUEMISSION

POSTDOCK G. RETAINLM ASCENTSTG G. USE LM FOR COMMB/U

CSM EVA H. CONTINUEMISSION

ENTRY I. PERFORMBACKUPENTRY

ALLOTHERS J. TERMINATEPHASEAND J. CONSIDERATIONWILLBE GIVENTO COMPLETING
THE LUNARSTAYPHASE

ENTERNEXTBESTPTP

15-51 LOSSOF OS_Y RBF MALEPBOCG&N-5

A. EITHERMDC OR LEB ALL A. CONTINUEMISSION
DSKY

B. BOTHMDC AND LEB LAUNCH B.l.CONTINUEMISSION
DSKY

EO B.2.CONTINUEALTERNATEEO B.2.VIOLATESHYBRIDDEORBITMINIMUM
MISSIONIF BOTHSPS AND REQUIREMENTS
SM DEORBITCAPABILITY
AVAILABLE

TLC 3. CONTINUEMISSIONIF LM
DPS AVAILABLE

LO 4. NO-GOFOR UNDOCKING 4. PLANDPSTEl

ENTERNEXTBESTPTP IF LM
DPS NOTAVAILABLEFOR TEl

UNDOCKED 5. DOCI< 51 VIOLATESLM RESCUEMINIMUMREQUIREMENTS

DESCENT 6. CONTINUEMISSION

POSTDOCK 7. RETAINLM ASCENTSTG 7. USE LM FOR EOMMB/U

ENTRY 8. PERFORMBACKUPENTRY

ALL OTHERS 9. TERMINATEPHASEAND 9. CONSIDERATIONWILLBE GIVENTO COMPLETING
THE LUNARSTAYPHASE

ENTERNEXTBESTPTP

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION15 GUIDANCEAND CONTROL- CONTINUED

R RULE CONDITION/MALFUNCTiON PHASE RULING CUES/NOTES/COMMENTS

]5-52 LOSSOF INERTIAL REF MALPPROCG&N-6
SUBSYSTEM

LAUNCH A, CONTINUEMISSION

_EO B. CONTINUEALTERNATEEO B. VIOLATESHYBRIDDEORBITMINIMUM
MISSIONIF BOTHSPS AND SM REQUIREMENTS
DEORBITCAPABILITYAVAILABLE

TLC C, NO-GOFOR LOI

LO D. ENTERNEXTBESTPTP D. IN LUNARORBIT,DO DPS TEl

;UNDOCKED E. DOC.___KK E. VIOLATESLM RESCUEREQUIREMENTS

DESCENT F. CONTINUEMISSION

POSTDOCK G. RETAINLM ASCENTSTG G. USE LM G&N TO MONITORBURNS

CSM EVA H. CONTINUEMISSION

ENTRY I, PERFORMBACKUPENTRY

ALL OTHERS J. TERMINATEPHASEAND ENTER J. VIOLATESLM RESCUEMINIMUMREQUIREMENTS

NEXTBESTPTP

15-53 LOSSOF OPTICS ALL CONTINUEMISSION REF MALFPROCG&N-B
SUBSYSTEM

USE BACKUPALIGNMENTPROCEDURE
(COAS)

IN-B4 LOSSOF OPTICS REF MALFPRODG&C-I
SUBSYSTEMCOUPLING
DATAUNITDIGITAL-TO- CONSTITUTESLOSSOF TVC DAP
ANALOGCONVERTER

LAUNCH A. CONTINUEMISSION

EO B, CONTINUEMISSION

TLC C. CONTINUEMISSION

LO D. NO-GOFOR UNDOCKING D, IN LUNARORBIT,PLANDPS TEl,

ENTERNEXTBESTPTP IF LM
DPS NOTAVAILABLEFOR TEI

UNDOCKED E. DOC__._.KK

DESCENT F. CONTINUEMISSION

CSM EVA G, CONTINUEMISSION

ALL OTHERS H. TERMINATEPHASEAND ENTER

NEXTBESTPTP

RULENUMBERS15-55
THROUGH15-B9ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION15 - GUIDANCEANDCONTROL- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSNRULE
15-60 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

CMCDIGITALDATA CGOOOIV MANDATORY 15-50

SPS SOLDRIVER1 CH3604X EMS-SPS-ON SEPARATE HIGHLYDESIRABLE 15-34
SPSSOLDRIVER2 DH3605X EMS-SPS-ON SEPARATE HIGHLYDESIRABLE 15-34

PITCHGIMBALPOS1 & 2 CH3517H GPI COMMON 1 OF 2 MANDATORY 15-24,25
ONBOARD/HD-PCM

YAWGIMBALPOS1 & 2 CH3518H GPI COMMON 1 OF 2 MANDATORY 15-24,25
ONBOARD/HD-PCM

TMBIAS 2.5 VDC CGIIIOV HIGHLYDESIRABLE 15-52,53,54
PIPA TEMP CG2300T HIGHLYDESIRABLE 15-52
IMU HTR+28 VDC CHI513X HIGHLYDESIRABLE 15-52
CMCOPERATE+28 VDD DGI523X HIGHLYDESIRABLE 15-50
OPTXOPERATE+28 VAC DGI533X HIGHLYDESIRABLE 15-54

IG IX RSVROUTSIN CG2112V FDAI COMMON HIGHLYDESIRABLE 15-52
IG IX RSVROUTCOS DG21]3V FDAI COMMON HIGHLYDESIRABLE 15-52
MGIX RSVROUTSIN CG2142V FDAI COMMON HIGHLYDESIRABLE 15-52
MGIX RSVROUTCOS CG2143V FDAI COMMON HIGHLYDESIRABLE 15-52
DGIX RSVROUTSIN CG2172V FDAI COMMON HIGHLYDESIRABLE 15-52
OGIX RSVROUTCOS CG2173V FDAI COMMON HIGHLYDESIRABLE 15-52

SHAFTCDUDADOUT CG3121V HIGHLYDESIRABLE 15-54
TRUNNIONCDUDADOUT CG3722V HIGHLYDESIRABLE 15-54

CMCWARNING CG5040X C&W COMMON HIGHLYDESIRABLE 15-50

PITCHATTERROR CB3500H FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23
YAWATTERROR CH350IH FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23
ROLLATT ERROR CN3502H FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23

SCSPITCHBODYRATE CH3503R FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23
SCSYAWBODYRATE CH3504R FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23
SCSROLLBODYRATE CH3505R FDAI COMMON HIGHLYDESIRABLE 15-20,21,22,23
SCSTVC PITCHAUTOCMD CH3582V HIGHLYDESIRABLE 15-24,25
SCSTVC YAWAUTODMD CB3583V HIGHLYDESIRABLE 15-24,25
MTVCPITCHCMD CH3585H HIGHLYDESIRABLE 15-24,25
MTVCYAWCMD CH3586H HIGHLYDESIRABLE 15-24,25

FDAI ERROR5, RATE5 CH3592X HIGHLYDESIRABLE 15-20,21,22,23
FDAI ERROR50/15, CHB593X HIGHLYDESIRABLE 15-20,21,22,23
RATE50/10
PITCHDIFF CLUTCHCUR CH3666C HIGHLYDESIRABLE 15-24,25
YAWDIFF CLUTCHCUR CH3667C HIGHLYDESIRABLE 15-24,25

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION16 - CSM SPS

R ITEM

GENERAL

16-1 A. CATEGORIESOF FAILURES

FAILURESAFFECTINGTHE SPS FALLINTOORE OF THREECATEGORIES:

1. FAILURESWHICHCAUSETHE SPS TO BE UNSAFE: THESEFAILURESRESULTIN MISSIONTERMINATIONASAP.

2. FAILURESWHICHCAUSETHE SPS TO BE INOPERABLEOR HAZARDOUSTO OPERATE: THESEFAILURESRESULTIN

ALTERATIONOF THE MISSIONTO MINIMIZEUSAGEOFTHE SPS.

3. FAILURESSUCHTHATCONTINUEDOPERATIONWILLRESULTIN SUBSEQUENTDEGRADATION:THESEFAILURESALLOW

PERFORMANCEOF CRITICALBURNSONLY.

B, ULLAGEREQUIREMENTS

SUBSEQUENTTO THE DEPLETIONOF STORAGETANKPROPELLANTS,AN ULLAGEMANEUVERWILLNORMALLYBE PERFORMEDPRIOR

TO ANY BURN. HOWEVER,INABILITYTO PERFORMAN ULLAGEWILLNOT PRECLUDEA CRITICALBURN.

C. PREMATURETERMINATIONOF BURNS

CRITICALBURNSWILLNOT BE TERMINATEDBECAUSEOF ANOMALIES,NON-CRITICALBURNSWILLBE TERMINATEDUNDER

VARIOUSCONDITIONSAS SPECIFIEDIN RULE3-86AND THE SPECIFICRULESOF THISSECTION.

NOTE
A CRITICALBURNIS DEFINEDAS AN SPS BURNTHAT

IS REQUIREDFOR THE SAFERETURNOF THE CREW.

16-2 LAUNCHPHASE

THEREARENOSPSFAILURESWHICHREQUIREA LAUNCHABORT.

16-3 RESERVED

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R ITEM

16-4 EARTHORBITPHASE

A. CRITICALBURNSIN THISPHASEARE MODEIV, APOGEEKICKAND DEORBIT. IF THE SPS IS INCAPABLEOF PERFORMING

CRITICALBURNS,THE MISSIONWILLBE TERMINATEDBY ENTRYINTOTHE NEXTBESTPTP USINGSM-RCSOR HYBRID

TECHNIQUES.

B. IF THE SPS IS INCAPABLEOF PERFORMINGNON-CRITICALBURNS,TLI WILLBE INHIBITEDAND A SUITABLEEARTHORBIT

ALTERNATEMISSIONWILLBE IMPLEMENTED.THE SPS MAY BE USEDFORDEORBITONLY.

C. IN ORDERTO PROVIDETHE TOTALCAPABILITYTO DEORBITFROMANY POINTIN THISPHASE,THE LM DPS AND LM RCS MAY

BE USEDFOR ORBITSHAPING.

16-5 TRANSLUNARCOASTPHASE

A. CRITICALBURNSIN THISPHASEARE TIME-CRITICALABORTS,BURNSTO ASSUREFREERETURN,OR BURNSTO AVOIDLUNAR

OR LAND IMPACT.

B. CERTAINABORTBURNS,BURNSTO ASSUREFREERETURNOR BURNSTO AVOIDLUNAROR LANDIMPACTMAY USE THE LM DPS AND

•LM RCS.

16-6 LUNARORBITPHASE

A. TEl IS THE ONLYCRITICALBURNIN THISPHASE.

B. LM DPS MAY BE USEDFOR TEl IF THE CAPABILITYEXISTS.

C. TERMINATEPHASEFOR LOSSOF SPS REDUNDANCYWHENDPS IS NOT AVAILABLEFOR TEI.

16-7 DESCENTPHASE

THE LM POWEREDDESCENTWILLDE ABORTEDFOR SPS PROPELLANTLEAKS.

16-8 UNDOCKEDAND LUNARSTAYPHASES

A. THE LUNARORBITPLANECHANGEIS A CRITICALBURNIFOUTSIDETOTALLM CAPABILITY.

B. THESEPHASESWILLBE TERMINATEDFOR CONFIRMEDLOSSOF SPS REDUNDANCY.

C. LUNARSTAYWILLBE ABORTEDAT T1 FOR SPS PROPELLANTLEAKS.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION]6 - CSMSPS- CONTINUED

R ITEM

16-9 ASCENTPHASE

LMRESCUEBURNSMAYBEREQUIRED,ANDTHEYARECRITICAL.

16-10 TRANSEARTHCOASTPHASE

A. CRITICALBURNSIN THIS PHASEAREMIDCOURSECORRECTIONSTO ATTAINTHEPROPERENTRYCORRIDORWHICHAREOUTSIDE
SM-SCSCAPABILITY.

B. CONSIDERATIONWILL BEGIVENTO PERFORMINGTHECSMEVAFORSPSPROPELLANTLEANS. SUIT ANDCABINCONTAMINATION

BY PROPELLANTSIS THE BASICPROBLEMAND WILLBE EVALUATEDIN REALTIME.

16-TI CONSIDERATIONWILLBE GIVENTO RETAININGTHE LM ASCENTSTAGETO GAINADDITIONALaV FOR CERTAINSPS FAILURES.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION16 - CSMSPS- CONTINUED

.__ ITE___M_M

SYSTEMSMANAGEMENT

16-12 PROPELLANTGAGING

A. FORBURNSLESSTHAN25 SECONDSDURATION:

I. PRIMEMETHOD:IMUAV OBTAINED

2. BACKUPMETHOD:FLOWRATEX BURNTIME

B. FORBURNSGREATERTHAN25 SECONDSDURATION:

I. PRIMEMETHOD:IMUAV OBTAINED

2. BACKUPMETHOD:ONBOARDGAGINGSYSTEM

:: _ 16-13 THE PUVALVEWILL BE USEDTO MAINTAINTHE UNBALANCEREADING:

A. PRIORTOCROSSOVER:WITHIN250 LBSOFTHESTABLEVALUEOCCURRINGAPPROXIMATELY25 SECAFTERLOI IGNITION.

B. AFTERCROSSOVER:WITH*I00 LBSOFZEROUNBALANCE.

16-14 DUALBANKVS SINGLEBANKOPERATION

THESPSWILL ALWAYSBESTARTEDUSINGA SINGLEBANK. HOWEVER,THEOTHERBANKWILL BEOPENED2 TO5 SECONDSAFTER

IGNITIONFORBURNSPLANNEDTO BELONGERTHANI0 SECONDS.

16-15 PROPELLANTMANAGEMENT

DELETED

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R ITEM

16-16 PROPELLANTFEEDLINETEMPERATUREMANAGEMENT

SPS LINEHEATERSWILLBE MANUALLYCYCLEDTO MAINTAINFEEDLINETEMPERATI)RESBETWEEN45° F AND 75° F AND ENGINE

VALVETEMPERATUREABOVE45° F.

RULENUMBERS16-17THROUGH16-19ARE RESERVED.
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

16-ZO SUSTAINEDPRESSURE MALFPROCSPS IB
DECAYIN
EITHERTHE FUELOR REFMR 3-86MANEUVERTABLE
OXIDIZERTANK(COULDBE
HELIUMOR FUELOR MANUALPRESSURIZATIONOF THE TANKSSHOULDBE
OXIDIZER) CONSIDEREDPRIORTO ANY REQUIREDSPS BURN.

LAUNCH CONTINUEMISSION NOTE:

PLANRCS DEORBITAT NEXTBEST SUSTAINEDPRESSUREDECAYIS DEFINEDAS A
PTP DECREASEOF AT LEAST4 PSI,NOT ATTRIBUTABLE

TO HELIUMABSORPTIONAND/ORTHERMALEFFECTS,
IF LANDIMPACTIS IMMINENT
AFTERABORTING,REPRESS
MANUALLYAND PERFORMBURNTO
AVOIDLAND.

EO ENTERNEXTBESTPTP

RCS DEORBIT

TLC NO-GOFOR LOl-

!  O RITICALBPBGORNS
LO !ENTERNEXTBESTPTP

i

USE DPS IF CAPABILITYEXISTS

UNDDCKED DOCKASAP DO NOT STAGELM

DESCENT :ABORT

LUNAR !RETURNTO CSM ASAP
STAY

TEC CONTINUEMISSION

INHIBITNON-CRITICALBURNS

CSM EVA CONTINUEMISSION CONSIDERATIONWILLBE GIVENTO CONTINUING
BASEDON AMOUNTOF CONTAMINANTS

A. DURINGNON-CRITICAL ALL A. TERMINATEBURN
BURN(PRESSLESS
THANOR EQUALTO
160 PSIA)

B. DURINGCRITICALBURN ALL B. CONTINUEBURN

16-21 LOSSOF ONE GN2 TANK MALFPROCSPS 9
PRESSURE(LESSTHAN
400 PSI) TRANSDUCERINDICATIONCANNOTBE VERIFIED

WITHOUTENGINEOPERATION.

EO A. CONTINUEMISSION

ALL B.l.VERIFYOPERATIONOF SUS-
OTHERS ON SUSPECTBANK

2. IF LOSSCONFIRMEDBY
ENGINEOPERATION,REF
MR 16-22.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

16-22 LOSSOF ONE BANKOF MALFPROCSPS-9
HALLVALVES

LAUNCH/ _A,CONTINUEMISSION
EO

TLC B. CONTINUEMISSION
IF DPS AVAILABLE

LO C. NO-GOFOR UNDOCKING C. PLANDPS TEl

ENTERNEXTBESTPTP IF LM
DPS NOTAVAILABLEFOR TEl

UNDOCKED/ D, N/A
DESCENT

LUNAR E. ENTERNEXTBESTPTP
STAY

16-23. LOSSOF BOTHGN2 TANK MALFPROCSPS 9
PRESSURE(LESSTHAN
400 PSIA) TRANSDUCERINDICATIONCANNOTBE VERIFIED

WITHOUTENGINEOPERATION.

LAUNCH IA CONTINUEMISSIONI •

EO B. ENTERNEXTBESTPTP

RCS DEORBIT

TLC C. NO-GOFOR LOI

LO D. ENTERNEXTBESTPTP D. DO DPSTEl.

UNDOCKED E. DOCKASAP E. DO NOT STAGELM

DESCENT F. CONTINUEMISSION

LUNAR G, RETURNTO CSMAND PERFORM
STAY TEl ASAP

TEC H, CONTINUEMISSION

16-24 FUELFEEDLINEAND/OR MALFPROCSPS II
OXIDIZERFEEDLINETRMP
LESSTHAN 60° F AND LIMITATIONFORCRITICALBUR_SIS 25° F,
UNABLETO INCREASE.

LAUNCH A, CONTINUEMISSION

EO B. ENTERNEXTBESTPTP

RCS DEORBIT

TLC C. NO-GOFOR LOI/DOI,

LO D. ENTERNEXTBESTPTP D. DO DPS TEl.

UNDOCKED E. DOCKASAP

DESCENT F. CONTINUEMISSION. F. DO NOT STAGELM

LUNAR G. RETURNTO CSM ASAP
STAY

TEC H. CONTINUEMISSION

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

6-25 ENGINEFLANGETEMPGOES LAUNCH NOT APPLICABLE
HIGHERTHAN480° F
DURINGAN SPS BURN EO ENTERNEXTBESTPTP

RCS DEORBIT

TLC NO-GOFOR LOI/DOI/PDI

LO ENTERNEXTBESTPTP

USE DPS IFAVAILABLE

A. DURING ALL A. TERMINATEBURN
NO_-CRITICALBURN

INHIBITFURTHERNON-CRITICAL
BURNS

B, DURINGCRITICALBURN ALL B. CONTINUEBURN

INHIBITFURTHERNON-CRITICAL
BURNS

16-26 THRUSTCHAMBER MALFPROCSPS 6
PRESSURELESSTHAN
70 PSI CONFIRMEDBY CONFIRMINGINSTRUMENTATIONINCLUDESORBOARD
OTHERINSTRUMENTATION PC METER,CREW,DEGRADEDTHRUST,FU AND OX

INTERFACEPRESSURESF/O VALVEPOSITIONS,FU
AND OX TANKPRESSURES.

LAUNCH A. NOT APPLICABLE

EO B. ENTERNEXTBESTPTP

RCS DEORBIT

TLC C. NO-GOFOR LOI/DOI/PDI.

LO D. ENTERNEXTBESTPTP D. DO DPS TEl.

UROOCKED E, DOCK.

ALL F. CONTINUEMISSION F. DO DPSTEl IF AVAILABLE.
OTHERS

A. DURINGNON-CRITICAL --TERMINATEBURN
BURN

INHIBITFURTHERNON-CRITICAL
BURNS

B. DURINGCRITICALBURN --CONTINUEBURN

INHIBITFURTHERNON-CRITICAL
BURNS
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

16-27 RESERVED

16-28 AP BETWEENFUELAND OX MALFPRODSPS IC
TANKPRESSURESGREATER
THAN20 PSI AND UNABLE .AUNCH A. CONTINUEMISSION
TO DECREASE

_0 B, ENTERNEXTBESTPTP

RCSDEORBIT

rLC C, NO-GOFOR LOI

LO D. ENTERNEXTBESTPTP D. DO DPS TEl.

JNDOCKED E. DOCKASAP

_LL F. CONTINUEMISSION
3THERS

A, DURINGNON-CRITICAL --TERMINATEBURN
BURN

INHIBITFURTHERNON-CRITICAL
BURNS

B. DURINGCRITICALBURN --CONTINUEBURN

INHIBITFURTHERNON-CRITICAL
BURNS
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MISSION RULES

SECTION16 - CSM SPS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

16-29 LEAKOR COMPLETELOSS BLOWDOWNAV REMAININGISA FUNCTIONOF
OF HELIUMSUPPLY ULLAGEVOLUMEAT TIMEOF FAILURE.
PRESSUREOR BOTH
HELIUMVALVESFAIL MALFPROCSPS 7 AND 8
CLOSED

LAUNCH A. CONTINUEMISSION

EO B. NO-GOFOR TLI

CONTINUEMISSIONIN EO IF
SUFFICIENTULLAGEBLOW-
DOWNaV CAPABILITYEXISTS

TLC C. NO-GOFOR LOI

LO D. NO-GOFOR UNDOCKING D. PLANDPS TEI

ENTERNEXTBESTPTP IF LM
DPS NOT AVAILABLEFOR TEl

UNDOCKED E. DOCKASAP

ALL F. CONTINUEMISSION
OTHERS

INHIBITNON-CRITICALBURNS

RULENUMBERS16-30
THROUGH16-49ARE
RESERVED.
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MISSION RULES

SECTION16 - CSMSPS- CONCLUDED

.._ ITE_

INSTRUMENTATIONREQUIREMENTS

MSNRULE

16-50 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

OXTK PRESS SPOOO3P METER/C&W COMMON]- I OF 2 M O/B 16-20,28
OX TK PRESS SPOO33P ME%ERIC&W COMMOM] 16-20,28
OX SM/ENGINTERFACEP SPO931P HD 16-20,29

FU TK PRESS SPOOO6P METER/C&W COMMON]- l OF 2 M O/B 16-20,28
FU TK PRESS SPOO66P METER/C&W COMMON] 16-20,28
FU SM/ENGINTERFACEP SPO930P -. HD 16-20,28

'SPSVLV ACT PRESS-PRI SPO6OOP METER COMMON M O/B OR PCM 16-21,22
SPS VLV ACT PRESS-SEC SPO6OIP METER COMMON M O/B OR PCM 16-21,22

SPS FU FEEDLINETEMP SPOO48T METER COMMON HD 16-24
SPS OX FEEDLINETEMP SPOO49T SYSTEST COMMON HD

ENG CHAMBERPRESS SPO661P METER COMMON M O/B 16-26

He TK PRESS SPOOOIP METER SEPARATE I OF 2 M 16-29

FuioxVLV 1POS SPOO22H DISPLAY SEPARATE I OF 2 M 16-21,26
FU/OXVLV 2 POS SPOO23H DISPLAY SEPARATE l OF 2 M 16-21,26

FU/OXVLV3 POS SPOO24H DISPLAY SEPARATE l OF 2 M 16-21,26
FU/OXVLV4 POS SPOO25H DISPLAY SEPARATE l OF 2 M 16-21,26

OX TK ] QTY - TOTALAUX SPO665q DISPLAY COMMON RD 16-I0,II,13
OX TK 2 QTY SPO656Q DISPLAY COMMON HD 16-10,11,13
FU TK l QTY - TOTALAUX SPO657Q DISPLAY COMMON HD 16-10,11,13

' FU TK 2 QTY SPO658Q DISPLAY COMMON HD 16-10,11,13

ENG INJFLANGETEMP SPOO62T HD 16-25

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION17 - CSM SM-RCS

R ITEM

GENERAL

17-I LAUNCH

THE LOSSOF ONE QUADIS.NOTCAUSEFOR ABORTAND THEREARE NO SINGLEFAILURESNOR ANY REASONABLEREALISTICCOMBINA-

TIONOF FAILURESWHICHLEADONLYTO LOSSOF MULTIPLEQUADS. THEREARE,THEREFORE,NO SM-RCSFAILURESWHICHARE

CONSIDEREDCAUSEFOR ABORT.

17-2 EARTHORBITPHASE

A. LOSSOF ONE QUAD,IN ITSELF,IS NOT NECESSARILYCAUSEFOR EARLYTERMINATIONOF THE MISSION. THE GUIDELINEIS

THATAS LONGAS THE SPACECRAFTATTITUDECAM BE CONTROLLEDAND THE SPS CAN BE BURNEDTHE MISSIONNEEDNOT BE

TERMINATEDEARLY. HOWEVER,LOSSOF ONE QUADWILLREQUIRETLI BE INHIBITEDAND MAY LEADTO EARLYMISSION

TERMINATIONSINCETHE CAPABILITYTO PERFORMSM OR HYBRIDDEORBITWILLBE AFFECTED.

B. LOSSOF TWO OR MOREQUADSIS CAUSEFOR ENTRYINTOTHE NEXTBESTPTP_

I. LOSSOF TWO ADJACENTQUADSWILLDESTROYTHE CAPABILITYTO PERFORMULLAGEMANEUVERSAND WILLREQUIRE

DELETIONDE NO_-CILITICALSPS MANEUVERS.LOSSOF TWO ADJACENTQUADSPRECLUDESSM OR HYBRIDDEORBIT.

2. LOSSOF TWO OPPOSITEQUADSWILL DESTROYTHE CAPABILITYTO PERFORMPRECISETHREE-AXISATTITUDECONTROL

AND PRECLUDESSM OR HYBRIDDEORBIT.

17-3 TRANSLUNARCOAST

LOSSOF ONEQUADIS NOTCAUSEFORTLCTERMINATIONORLOI INHIBIT, TD&EWILL CONTINUEAS LONGAS THESMRCSCAN
PROVIDETHREE-AXISATTITUDECONTROLANDTHREE-AXISTRANSLATIONCONTROL.

17-4 LUNARORBIT

LOSSOF ONE QUADIS NOT,IN ITSELF,CAUSEFOR EARLYTERMINATIONOF LUNARORBITOR LUNARSTAYPHASES. UNDOCKINGWILL

BE NO-GOBECAUSELOSSOF ONE QUADPRECLUDESCSM ACTIVEDOCKING. LOSSOF TWO QUADSIS CAUSEFOR TERMINATINGLUNAR

ORBITOR LUNARSTAYPHASES,AND IS ALSOCAUSEFOR PERFORMINGTEl WITHTHE LM UPS OR RETAININGTHE LM ASCENTSTAGE

THROUGHTEI FOR ATTITUDECONTROL.

17-5 CSM EVA

THE CSM EVA WILLBE NO-GOOR, IF IN PROGRESS,WILLBE TERMINATEDFORTHE FOLLOWINGFAILURES:

A. DELETED

B. LOSSOF ANY ONE OF THRUSTERSC2 AND D2, CB, C4,Cl AND DI, D3, D4 IF LM RCS CANNOTBE USEDFORATTITUDECONTROL.

RULENUMBERS17-6THROUGH17-14ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION17 - CSMSM-RCS- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

17-15 PROPELLANTGAGING

A. PRIMEMETHOD:RTCCEQUATION(5 PERCENT)
B. BACKUPMETHOD:HELIUMPRESSURE/TEMPERATURE(II PERCENT)(ONBOARD)

17-16 _UAO PROPELLANTBALANCE

PROPISOLATIONVALVESWILLNOT BE USEDFOR QUADPROPELLANTBALANCE. PROPELLANTBALANCEWILLBE ACCOMPLISHEDBY

SELECTINGTWO-JET+X AND -X TRANSLATIONSWITHEITHERTHE PITCHOR YAW QUADAND BY CHOOSINGSUITABLEJETS FOR

ATTITUDECONTROL. PROPELLANTDIFFERENCESBBTWEENQUADSWILLBE MAINTAINEDWITHIN+50PODNDS.

17-17 SECONDARYPROPELLANTFUELPRESSUREVALVE

THE RCS SECONDARYFUELPRESSURIZATIONVALVEWILLBE OPENEDWHENTHE FUELMANIFOLDPRESSUREREACHES150 PSIAOR

RTCCSHOWSIf5 LBS WILLBE EXCEEDEDDURINGA TRANSLATIONMANEUVER.

RULENUMBERS17-18THROUGH17-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTION17 - CSM SM-RCS- CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

17-20 SUSTAINEDLEAKIN MALFPRODRCS 2
HELIUMTANK

QUADWILLREMAINUSABLEUNTILHe MANIFOLD
PRESSUREREACHES75 PSI.

A. ONE OR MOREQUADS LAUNCH A. CONTINUEMISSION

B. ONE QUAD (ALLOTHER EO B.l.NO-GOFORTLI
QUADSNORMAL)

ALL 2. CONTINUEMISSION
OTHERS

C. MORETHANONE QUAD EO C.l.CONTINUEMISSION

ENTERPRIORTO LOSSOF
HYBRIDDEORBITCAPABILITY

TLC 2.(A)NO-GOFOR LOI

(B) CONTINUEMISSION
IF SUFFICIENT
BLOWDOWNCAPABILITY
EXISTS

DESCENT 3. CONTINUEMISSION

_ALL 4. TERMINATEPHASEAND C.4.(A)IN LUNARORBIT.DO DPS TEl.
OTHERS

ENTERNEXTBESTPTP (B) RETAINLM ASCENTSTAGETHROUGHTEl
DEPENDINGUPONLM RCS PROPELLANT
REMAINING.

17-Bl SUSTAINEDLEAKBELOW MALFPROCRCS 1C
He ISOLATIONVALVE

(COULDBE HELIUMOR QUADWILLREMAINUSABLEUNTILHe MANIFOLD
FUELOR OXIDIZER) PRESSUREREACHES75 PSI.

A. ONE OR MOREQUADS LAUNCH A. CONTINUEMISSION

B. ONE QUAD (ALLOTHER EO B.l.NO-GOFOR TLI
QUADSNORMAL)

TLC 2.(A)CONTINUEMISSION

LO 3. NO-GOFORDOI OR UNDOCKING B.3.RETAINLM ASCENTSTAGEFORTEl DEPENDING
ON LM APS/RCSPROPELLANTREMAINING.

UNDOCKED 4. DOCKASAP

DESCENT 5. CONTINUEMISSION

LUNAR 6. CONTINUEMISSION
STAY

CSM EVA 7. cONTINUEMISSION B.7.CONSIDERATIONWILLBE GIVENTO
CONTINUINGTHE MISSIONBASEDON AMOUNT
OF CONTAMINANTS

C. MORETHANONE QUAD DESCENT D.l.CONTINUEMISSION

ALL 2. TERMINATEPHASEAND C.2.IN LUNARORBITDO DPS TEl.
OTHER

ENTERNEXTBESTPTP

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION17 - csr4SM-RCS- CONTINUED
i

RULE CONDITION/MALFUNCTION IASE RULING CUES/NOTES/COMMENTS

7-22 PACKAGETEMPLESSTHAN NCH NOT APPLICABLE MALFPROCRCS IA
55° F AND UNABLETO
INCREASE

A. ONE QUAB (ALLOTHER A. CONTINUEMISSION
QUADSNORMAL)

B, MORETHAHOHE QUAO , B.I.CONTINUEMISSIO_

NO-GOLOI

;CENT 2. CONTINUEMISSION

B. TERMINATEPHASEAND B.3.(A)IN LUNARORBITDO DPS TEl.
iER

ENTERNEXTBESTPTP (B)RETAINLM ASCENTSTAGEFOR TEl
DEPENDINGUPONLM APS/RCSPROPELLANT.

7-23 LOSSOF INDIVIDUAL LAUNCH NOTAPPLICABLE CONTROLSYSTEMMALFUNCTIONWILLCAUSELOSS
THRUSTERSOR THRUSTER OF AUTOCOILSOF THRUSTERALTHOUGHDIRECT
COMBINATIONSAS A COILSARE STILLAVAILABLE.
RESULTOF CLOGGING,
FREEZING,BURNOUT,OR
CONTROLSYSTEM
MALFUNCTION

A. LOSSOF ANY ROLL ALL A. CONTINUEMISSION
THRUSTER

B. LOSSOF FOLLOWING EO B.l.CONTINUEALTERNATE
THRUSTERCOMBINA- EO MISSIONIF BOTHSPS
TIONS: AND SM RCS DEORBIT

CAPABILITYAND ALL AXIS
TWO PITCHOR TWO YAW ATTITUDECONTROLAVAILABLE

ONE PITCHAND ONE YAW 2. NO-GOFORLOI

PITCHAND TWO ROLL TLC PLANTEI FOR NEXT
SHSA_EDIRECTION OPPORTUNITY

ONE YAW AND TWO ROLL TLC/ B. DOCKASAP
IN SAMEDIRECTION UNDOCKED

ROLLINSAME iOESCENT 4, CONTINUEMISSION B.4.RETAINLM ASCENTSTAGEFOR TEI IF LOSSTHREE
DIRECTION I OF ALL THRUSTERSIN ONE DIRECTIONIN

SAMEAXIS,

_AR 5. ENTERNEXTBESTPTP
_Y

C. LOSSOF +X THRUSTERS C.l.ENTERNEXTBESTPTP E. REF SPS RULE16-27,LACEOF ULLAGE
ON ADJACENTQUADS CAPABILITY

L 2. INHIBITNON-CRITICAL
SPSBU"_U'_N_

D. LOSSOF ANY ONE OF _ EVA D. NO-GO/TERMINATE D. USE LM RCS FORATTITUDECONTROLIF
C2 AND D2, C3, C4, AVAILABLE.
C1 AND DI, D3, D4

RULE17-24THROUGH
17-49ARE RESERVED.

MISSIONREVJOATISECTIONIOH'PAGIAPOLLO17FNLIB 17B CSMGM-RCSSPECIPICl17-4I Tape44,6
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NASA - Manned Spacecraft Center

MISSION ROLES

SECTION17 - CSMSM-RCS- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE

17-50 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

SM He TK A PRESS SRSOOIP METER COMMONI l M 17-20,21
QTY SM-RCSPROPSYS A SRSO25Q METER COMMONI O/B OR PCM 17-20,21

SM He TK B PRESS SRSOO2P METER COMMON_ 17-20,21
QTY SM-RCSPROPSYS B SR5026Q METER COMMONI l M 17-20,21

O/B OR PCM

SM He TK C PRESS SR5OO3P METER COMMONI 17-20,21
QTYSM-RCSPROPSYS C SRSO27Q METER COMMON} l M 17-20,21

O/B OR PCM

SM Me TK D PRESS SRSOO4P METER COMMOM_ 17-20,21
QTY SM-RCSPROPSYS D SRSO28Q METER COMMON_ I M 17-20,21

O/B OR PCM

SM ENG PKG A TEMP SREO65T METER/C&W COMMON UD 17-22
SM ENG PKG B TEMP SRSO66T METER/C&W COMMON HD 17-22
SM ENG PKG C TEMP SRSO67T METER/C&W COMMON HD 17-22
SM ENG PKG D TEMP SRSO68T METER/C&W COMMON HD 17-22

SM He TK A TEMP SRSOI3T METER COMMON HD 17-20,21
SM He TK B TEHP SRSO]4T METER COMMON HD 17-20,21
SM He TK C TEMP SR5015T METER COMMON HD 17-20,21
SM He TK D TEMP SRSOI6T METER COMMON HD 17-20,21

SM He MAN A PRESS SR5729P ..... HD 17-20,21
SM He MAN B PRESS SRS776P ..... HD 17-20,21
SM He MAN C PRESS SR5817P ..... HD 17-20,21
SM He MAN D PRESS SRS830P ..... HD 17-20,21

S_ FU _A_ A PRESS SR5737P METER/C&W COMMON UU XT-l_,21
SM FU MAN B PRESS SR5784P METER/C&W COMMON HD 17-12,21
SM FU MAR C PRESS SR5822P METER/C&W COMMON HD 17-12,2]
SM FU MAN D PRESS SRS823P METER/C&W COMMON HD 17-12,21

SM OX MAN A PRESS SR5733P ..... HD 17-21
SM OX MAR B PRESS SR578OP ..... HD 17-21
SM OX MAN C PRESS SR5820P ..... HD 17-21
SM OX MAN D PRESS SR5821P ..... ND 17-21

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION18 - CSM CM-RCS

._ ITE._M

GENERAL

18-I LAUNCH

A. A SUSTAINEDLEAK IN OR THE LOSSOF HELIUMSUPPLYPRESSUREOR HELIUMMANIFOLDPRESSUREIN ONE CM RCS RINGIS NOT

CAUSEFORABORTSINCETHE REMAININGRINGIS CAPABLEOF ABORTOR ENTRYATTITUDECONTROL. THISFAILUREWILL

REQUIREENTRYINTONEXTRESTPTP SINCESYSTEMSARE NO LONGERREDUNDANT.

B, A SUSTAINEDLEAKIN OR THE LOSSOF HELIUMMANIFOLDPRESSUREIN BOTHCM RCS RINGSPRIORTO TOWERJETTISONIS

JUSTIFICATIONFOR A MODEI ABORT. THE HELIUMSUPPLYPRESSUREIS NOT REQUIREDFORMODE I IF THE SYSTEMCAN BE

PRESSURIZEDTO NOMINALPRESSURES,WHICHWOULDPROVIDESUFFICIENTBLOWDOWNIN EACHRING. AFTERTOWERJETTISON,

IT IS NOT CAUSEFORABORTSINCETHE ABILITYTO PERFORMA SAFEENTRYINTOTHE ATLANTICAT THE ENDOF THE FIRST

REV STILLEXISTSBY USINGTHE CONTINGENCYSM RCS SPIMUPPRIORTO CM/SMSEP. THISMETHODOF ENTRYIS COMSIOEBED

OPERATIONALLYPREFERABLETO PERFORMINGAN ABORTAND PRESENTSLESSPOTENTIALHAZARDTO CREWRECOVERY. FURTHERMORE,

CM RCS CONTROLIS REQUIREDFORABORTSIN THE MODE IIAND MODEIll REGIONS,AND TO ABORTTHE LAUNCHIN THESE

REGIONSFOR LOSSOF CM RCS CAPABILITYWOULDPUT THE SPACECRAFTAND CREWINTOAN UNSAFEENVIRONMENT.

18-2 LUNARORBIT,LUNARSTAYPHASES

A. LUNARORBITACTIVITIESWILLBETERMINATEDFORLOSSORIMPENDINGLOSSOFONECMRCSSYSTEM.
B. THESEPHASESWILLBECONTINUEDIFTHECMRCSISARMED,

C. LOSSOFONESYSTEMISCAUSEFORENTRYINTOTHENEXTBESTPTP.

]8-3 LM DESCENTPHASE

THEREARE NO CM RCS FAILURESTHATARE CAUSEFORTERMINATINGTHE DESCENTPHASE.

18-4 ALL OTHERPHASES

A. SUSTAINEDLEAK IN OR LOSSOF HELIUMMANIFOLDPRESSURE(COULDBE EITHERFUELOR

OXIDIZER)IN ONE CM RCS RINGDELETESTHE REDUNDANCYOF THE ENTRYATTITUDECONTROLSYSTEMAND REDUCESTHE AV

AVAILABLEFOR HYBRIDDEORBIT. LOSSOF HELIUMSUPPLYPRESSUREOR HELIUMMANIFOLDPRESSUREIN BOTHCM RCS RINGS

DELETESALL ENTRYATTITUDECONTROLCAPABILITYREQUIRINGCONTINGENCYSM RDS SPINUPPRIORTO CM/SMSEP, THE LOSS

OF ONE OR BOTHCM RCS RINGSIS CAUSEFOR TERMINATINGTHE PHASEAND MISSIONBY ENTRYINTOTHE NEXTBESTPTP,

B. DELETED

C. DELETED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION18 - CSMSM-RCS- CONTINUED

RI ITEM

18-5 ALL PHASES

SUSTAINEDDECREASEIN (OR LOSSOF) HELIUMTANKPRESSURESIN EITHERRINGREQUIRESTHATTHE CM RCS BE PRESSURIZED

ASAPo 12SOPSI HELIUMTANKPRESSUREIS REQUIREDTO PROVIDEA FULLYPRESSURIZEDSYSTEM.

RULENUMBERS18-6THROUGH18-9ARE RESERVED.

. i

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MiSSiON RULES

SECTION18 - CSM CM-RCS- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

18-I0 THRUSTERTEMPCONTROL

CM RCS THRUSTERSMAY BE HEATEDPRIORTO ENTRYFOR 20 MINUTESOR UHTILTHE LOWESTINDICATEDTEMPERATUREIS 2B° F,

WHICHEVERCOMESFIRST.'IF THRUSTER(S)HEATERFUNCTIONFAILS,CM RCS IS STILLCONSIDEREDOPERATIONALPENDING

RESULTSOF CM RCS CHECKOUTPRIORTO ENTRY.

MALFPROCRCS 5.

IB-ll HELIUMINTERCONNECT

AS A LASTRESORT,IF THE HELIUMIN ONE RINGIS DEPLETEDDUE TO A LEAKAND THE PROPELLANTIS DEPLETEDIN THE OTHER

RING,THE SYSTEMSMAy BE INTERCONNECTEDIF THE REMAININGPROPELLANTIS REQUIREDFOR CONTROL. ONCEINTERCONNECTED,
THE RINGSCANNOTBE ISOLATED.

MALFPROCRCS4.

RULENUMBERS18-12'THROUGH18-19ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION18 - CSM SM-RCS- CONTINUED
l

R I RULE DONBITIONIHALFURDTIOH PHASE RULIHG OUES/MOTESlCOM_ENTS

SPECIFICMISSIONRULES

IB-20 SUSTAINEDLEAK$W OH
COMPLETELOSSOF
HELIUMSUPPLYPRESSURE

ONE OR BOTHRINGS ALL CONTINUEMISSIONIN SUFFICIENT
BLOWDOWNIS AVAILABLEIN EACH
RINGFOR ENTRY

IB-21 SUSTAINEDLEAKI_ OR
COMPLETELOSSOF
HELIUMMANIFOLD
PRESSURE(COULDBE
EITHERFUELOR
OXIDIZER)

A. ONE RING LAUNCH A.l.CONTINUEMISSIONAND

ENTERNEXTBESTPTP

DESCENT 2. CONTINUEMISSION

(" EVA 3. CONTINUEMISSION A.3. CONSIDERATIONWILLBE GIVENTO
CONTINUINGBASEDON AMOUNTOF
CONTAMINANTS.

ALL 4. TERMINATEPHASEAND
OTHERS

ENTERNEXTBESTPTP

B. BOTHRINGS LAUNCH B.I.CONTINUEMISSIONAND
ENTERNEXTBESTPTP
U_LESSPR$ORTO T_ER
JETTISON. IF PRIORTO
TOWERJETTISON,ABORT.

DESCENT 2. CONTINUEMISSION

• EVA S. CONTINUEMISSION B.3.CONSIDERATIONWILLBE GIVENTO
CONTINUINGBASEDON AMOUNT
OF CONTAMINANTS.

ALL 4. TERMINATEPHASEAND B.4.CM SPIN-UPREQUIREDPRIORTO ENTRY.
_HER

E_TERNEXTBESTPTP

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION]8 - CSM CM-RCS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

18-2} CMRCSISARMEDFOR ALL CONTINUEMISSION
ANYREASON

RULENUMBERS18-23
THROUGH18-49ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 CSM OM-RCS SPECIFIC 18-5 Tape43A.4

_B_ _9_ NABA--MSC



NASA - Manned Spacecraft Center

MISSION RULES

SECTION18 - CSMOM-RCS- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE
18-50 MEASDESCRIPTION. PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

OM He TK A PRESS CROOOIP METER COMMON M O/B OR POM 18-20
CM He TK B PRESS CROOO2P METER COMMON M O/B OR PCM 18-20

DM TK A TEMP .CROOO3P METER COMMON HD 18-20
CM TK B TEMP CROOO4P METER COMMON NO 18-20

CM He MNFLDA PRESS OROO35P C&W SEPARATE 1 OF 2 18-21
METER M

CM He MNFLDB PRESS EROO36P C&W SEPARATE I OF 2
METER M 18-21

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION20 - COMMUNICATIONSAND INSTRUMENTATION

R ITEM

GENERAL

20-I A. BASELINEREQUIREMENTS(ALLPHASESEXCEPTLAUNCH)

I. TWO-WAYVOICECOMMBETWEENSPACECRAFT

2. TWO-WAYVOICEC_MMBETWEENCSM OR LM AND MSFNDURINGALL DOCKEDACTIVITIESAND BETWEENCSM,LM/LCRUAND
MSFNDURINGUNDOCKEDACTIVITIES

B. LAUNCH

THEREARE NO COMMUNICATIONSFAILURESFORWHICHTHE LAUNCH/INSERTIONPHASEWILLBE TERMINATED,

C. LUNARSTAYADDITIONALREQUIREMENTS

1. FORTWO-MANEVA: VOICECOMMBETWEENMSFNAND ONE EVA CREWMAN

2. FOR ONE-MANEVA: VOICECOMMBETWEENMSFNAND LM/LCRUAND EVA CREWMAN

NOTE
MSFN-TO-EVA-ONLYVOICEIS ACCEPTABLEiF TV IS

AVAILABLETO MONITORCREW.

D. THE LM WILLBE RETAINEDFOR TEC COMM IN EVENTOF LOSSOF ALL COMMBETWEENTHE CSM AND THE GROUND.

E. FAILUREOF VOICEOR TM TO THE MSFN,OR FAILUREOF TWO-WAYVOICECOMMUNICATIONSTO THE CMP,OR BOTH,WILLNOT
PRECLUDETHE NOMINALCMP EVA,

20-2 VHF EVA COMMUNICATIONSPRIORITIESARE:

A. TWO-MANEVA

I. PRIME: EVA-IAR/EVA-2AR (RELAYMODEALLOWSDUPLEXVOICEBETWEENEVA'SPLUSTHE TRANSMISSIONOF VOICEAND

DATAFROMBOTHEVA'STO LM/LCRUPLUSTHE RECEPTIONOF VOICEVIA LM/LCRUBY BOTHEVA'S

2. BACKUP: EVA-IAR/EVA-2BOR EVA-IA/EVA-2BOR EVA-IB/EVA-BA(EITHERMODECOMBINATIONALLOWSDUPLEXVOICE

BETWEENEVANSPLUSTHE TRANSMISSIONOF VOICEFROMBOTHTHE EVANSTO THE LM/LCRUPLUSTHE TRANSMISSIONOF

DATAFROMONE EVA TO THE LM/LCRUAND THE RECEIVINGOF LM/LCRUVOICEBY ONE EVA)

B. ONE-MANEVA

I. PRIME: EVA-IAOR EVA-2A(ALLOWSDUPLEXVOICEBETWEENEVA AND THE LM/LCRUPLUSTHE TRANSMISSIONOF DATA

FROMEVA TO LM/LCRU)

2. BACKUP: EVA-IBOR EVA-2B(ALLOWSDUPLEXVOICEBETWEENEVA AND LM)

NOT_..__EE
NO VOICECAPABILITYVIA LCRUIN THISMODE.

RULES20-3THROUGH20-6ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

M|SSION RULES

SECTIONBO - COF_IUNICATIONSAND INSTRUMENTATION- CONTINUED

R ITEM

MANAGEMENT

20-7 VOICECONFIGURATION

A. LM/CSM/MSFN

I. VHF DUPLEXB AND USB WILLBE TRANSMITTED/RECEIVEDSIMULTANEOUSLYFORLAUNCHTHROUGHCYI,REV I. VHF SIMPLEX

A AND USB WILLBE TRANSMITTED/RECEIVEDSIMULTANEOUSLYFOREARTHORBITAFTERCYI,REV l LOS.

2. VHFA SIMPLEX296.8MHZ IS PRIMEVOICECOMMBETWEENVEHICLESEXCEPTDURINGRANGINGWHENDUPLEXB (CSM)AI;D

DUPLEXA (LM)WILLBE USED.

3. VHF B SIMPLEX259.7MBZ IS BACKUPTO VHF A SIMPLEX296.8MHZ

4. USB IS PRIMEVOICECOMABETWEENMSFNAND CSM,LM, OR LCRU.

5. USB/VHFRELAYIS VOICECOMMBACKUPTO USB BETWEENMSFNAND MALFUNCTIONEDS/C.

6. NORMALVOICECOMMWILLUSE SIMULTANEOUSMSFNUPLINKTO BOTHVEHICLES,HOWEVER,IF REQUIREMENTSHOULDEXIST,
SIMULTANEOUSINDEPENDENTMSFN/CSM,MSFN/LM,AND MSFN/LCRUCOMMMODESWILLBE INITIATED.

?. THE PRIMECSM/LMCOMADHICATIONSMODEDURINGTHE LUNARORBITPHASEIS VHF. THE PRIME_HF MODEIS VHF A

SIMPLEXUNLESSTHISMODE IS PRECLUDEDBY THE USE OF VHF RANGING. DURINGLUNARSTAYPHASE,THE PRIME

CSM/LM/LCRUMODEIS MSFNRELAY.

8. THE cSM AND LM WILLTRANSMITSIMULTANEOUSLYON VHF AND USB DURINGALL LM POWEREDUP PHASESIN LUNARORBIT.

9. IN THE EVENTOF A COMPLETELOSSOF CSM S-BANDCOMMUNICATIONSWITHMSFN,THE LM WILLBE CONFIGUREDFOR LM

TWO-WAYRELAYAND RETAINEDFOR TEl AND TEC.

B. LM/EVA/MSFN

LM/LCRUTWO-WAYRELAYWITHTWO-MANEVA IS THE PRIMEMODEPLANNEDFOR EVA OPERATION.

20-8 CSM VHF/USBMANAGEMENT

A. FOR CREWRESTPERIODS.CSM S-BANDANTENNASWILLBE SELECTEDBY GROUNDCOMMANDS.

B. MORMALCOWTROLOF THE S-BAWDMX_DESWILLBE BY GROUMDCOi_AMD, DSM COMMUMICATIOMSSWITCHPOSITIONWILLREFLECT

OUT-OF-SITECONTACTCONFIGURATION.
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MISSION RULES

SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

R ITEM

20-9 LM STEERABLEANTENNAMANAGEMENT

A. LM UPLINKMODES2 AND 3 AND ALL PRN UPLINKSWILLBE AVOIDEDIF POSSIBLEWHENTHE STEERABLEANTENNAIS OPERATING

IN THE AUTOTRACKMODE.

B. THE STEERABLEANTENNATEMPSHOULDBE MAINTAINEDBETWEEN-65° F AND 150° F. THE STEERABLEANTENNAMAY BE OPERATED

TO Ig5° F DURINGCRITICALMISSIONPHASES.

20-10 GCTAMANAGEMENT

A. THE COLORTV CAMERAWILLNOT BE POINTEDSUCHTHATTHE SUN WILLBE IN THE FIELDOF VIEW.THE CAMERAMAY BE

POINTEDNEARTHE SUN, HOWEVER,IF OBJECTIONABLEFLAREOCCURS,THE GROUNDWILLREQUESTTHECAMERATO BE MOVED

OR WILLMOVETHE CAMERAVIA GROUNDCORMANDS.

B. THE GROUNDWILLMONITORTHE TV PICTUREAND RECOMMENDCAMERAMOVEMENT(OR MOVETHE CAMERAVIA COMMANDS)TO PREVENT

IRREVERSIBLEVlDICONTUBEBURNSFROMREFLECTIVEOBJECTS.

C. BETWEENEVA'STHE TV CAMERAWILLBE LOCATEDIN THE SUNAND OFF TO'MAINTAINTHERMALBALANCE,

D. RESERVED

E. WHENA BRIGHTOBJECT,WITHA CONTRASTINGDARKBACKGROUNDIS IN THE FIELDOF VIEW,THE GROUNDWILLRECOMMENDOR

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

BRIGHTOBJECT,AND THE ALC-AVERAGEWILLGIVETHE BESTPICTUREOF THE DARKBACKGROUND.

F, THE GROUNDWILLNEVERINITIATEGCTACOMMANDSTHATWOULDCAUSEMORETHANTWO DRIVEMOTORSTO OPERATE

SIMULTANEOUSLY.

G. THE GCTAWILLBE POSITIONEDVIA GROUNDCORMANDAS NECESSARYTO PROVIDETHERMALMANAGEMENT.

H. THE TV CAMERAAND THE TV CONTROLUNITWILLBE DUSTEDAT EACHSTOP.

20-II LCRUMANAGEMENT

A. THE THERMALBLANKETSON THE LCRUWILLBE POSITIONEDAS REQUIREDTO MAINTAINTHERMALMANAGEMENT.

B. NOMINALMODEOF OPERATIONFOR MOVINGIS PMI/WBI.

NOMINALMODEOF OPERATIONFOR FIXEDBASEIS FM/TV.

BACKUPMODEOF OPERATIONFOR MOVINGIS PMI/NB.

THE CONTINGENCYMODEFOR MOVINGIS PM2/RA.

THE TV REMOTEMODEWILLBE UTILIZEDTO OBTAINTHE CLEARESTTV PICTURE(THISMODEALLOWSTHE GROUNDTO COMMAND

OFF THE VOICEDOWNLINKAND WILLBE USEDFOR LM ASCENTTV COVERAGE).

C. THE THERMALBLANKETSON THE LCRUSHOULDBE OPENEDlO0 PERCENTFOR EITHERHANDCARRYMODE. THE CREWSHOULDRETAIN

THE THERMALBLANKETFOR POSSIBLEFUTUREUSE.

D. THE LCRUBATTERYWILLBE CHANGEDWHENTHE VOLTAGEIS 27.5V IF STOPPEDOR, IF MOVING,AT THE NEXTSTOP.

E. THE LCRUWILLBE DUSTEDAT EACHSTOP.
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MISSION RULES

SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

R ITEM

20-1B SDS MANAGEMENT

A. THE CSM PCM WILLBE OPERATEDINHBR DURINGALL SCIENTIFICOPERATIONS,EXCEPTFOR PORTIONSOF LUNARSOUNDER

OPERATIONS.

B. THE CONTROLOF THE DSE WILLBE VIA GROUNDCOMMANDWHENEVERPOSSIBLE.HOWEVER,THE CREWMAY BE REQUESTEDTO

OPERATETHE DSEAT CERTAINTIMESDURINGAWAKEPERIODSTOASSISTIN OBTAININGTHE MAXIMUMAMOUNTOF SCIENTIFIC
DATA.
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R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFIC

20-13 LOSSOF TWO-WAYVHF DOCKED C0NTINUEMISSION REF LM MAL PROCCOMM3 - LOSSOF VHF VOICE
VOICECOMMBETWEENCSM COMMWITH CSM
AND LM NO-GOFOR SEP MNVR

REF CSM MAL PROCEDURECOMM5 - LOSSOF VHF
UNDOCKED DOCKASAP COMMWITHLM

NO-GOFOR CSM CIRCAND DOI2 NOTE: MSFN RELAYMAY BE UTILIZED.

PRE-PDI CONTINUEMISSION

POWERED CONTINUEMISSION
DESCENT

LUNAR CONTINUEMISSION
STAY

20-14 LOSSOF TWO-WAYVOICE REF CSM MAL PROCEDURES7 AND 8 - LOSSOF
COMMWITHMSFN CSM VOICECOMM

A. CSM ONLY LAUNCH A.I.CONTINUEMISSION

EARTH 2. ENTERNEXTBLOCKDATA
ORBIT POINT

TLC 3. CONTINUEMISSION A.3 ENTERLM EARLYTO USE LM S-BANDFOR VOICE
COMMWITHMSFN. LM COMHWILLBE USEDFOR
VOICE,AND CSM TM USEDFOR SIM BAY
SCIENCEOPERATIONS.

DDI 4. CONTINUEMISSION

NO-GOFOR SEP MANEUVER

UNDOCKED/ B. CONTINUEMISSION
POWERED
DESCENT

LUNAR 6. CONTINUEMISSION A.6 UTILIZEVHF OF VHF RELAYFROMLM. IF
STAY UNABLE,TERMINATELUNARSTAYAND PERFORM

A DOCKEDTEI.

NOTE: RETAINLM FOR COMMDURINGTEC.

B. LM ONLY DOCKED B.l.CONTINUEMISSION REF LM MAL PROCCOMM4 - LOSSOF S-BAND
VOICECOMM

NO-GOFOR SEP MANEUVER

UNDOCKED 2. RETURNTO VICINITYOF CSM
PRE-PDI

NO-GOFOR PDI

POWERED 3. PDITO TOUCHDOWN-
DESCENT CONTINUEMISSION

LUNAR 4. LM LIFTOFFNEXTASCENT B.4 COMMVIA LCRUIS ACCEPTABLE.
STAY OPPORTUNITY
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SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

20-15 LOSSOF TWO CSM AUDIO EPO CONTINUEMISSION
CENTERS

NO-GOFOR TLI

TLC CONTINUEMISSION

DOCKED CONTINUEMISSION

NO-GOFOR DOI OR UNDOCKING

UNOOCKED NO-GOFORCIRC

PRE-PDI/ CONTINUEMISSION
DESCENT/
LUNAR
STAY

POSTDOCK RETAINASCENTSTAGE

20-16i FAILUREOF LM VHF LUNAR CONTINUEMISSION
RELAY. NO TWO-WAY STAY
VOICEWITHEITHER PROCEEDWITHEVAAND ACTIVATE
CREWMAN. THE LCRUASAP

20-1; LOSSOF VOICEFROM DUAL CONTINUEMISSION
EVA-2TO EVA-I EVA

EVA-2GO TO POSITION"B" EVA-I(CDR)HAS EVC-I,EVA-2(LMP)HAS
EVC-2. IF ON LCRU:

I. EVA 2 CANNOTCOMMUNICATEWITHMSFN.

2. NO TM FROMEVA-2.

3. EVA 2 MUSTPROCEDURALLYTIME-SHAREALL
VOICETRANSMISSIONSWITHMSFN.

4. MODESWILLBE SWITCHEDEVERY45 MIN TO
MONITORPLSSDATAON BOTHCREW'M'EN.

20-1_ LOSSOF VOICEFROM DUAL CONTINUEMISSION
EVA-ITO EVA-2 EVA

A. EVA-2GO TO POSITION"A"

B. EVA-IGO TO POSITION"B" IF ON LCRU:

B.I.EVA-ICANNOTCOMMUNICATEWITHMSFNAND
NO TM.

2. EVA-IMUSTPROCEDURALLYTIME-SHAREALL
VOICETRANSMISSIONSWITHMSFN.

3. MODESWILLBE SWITCHEDEVERY45
MINUTESTO MONITORPLSSDATA_I_'BOTH
CREWMEN.
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SECTION20 - COMMUNICATIONSAND INSTRUMENTATIONCONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

20-19 LOSSOF DUPLEXVOICE DUAL CONTINUEEVA
BETWEENEVA-IAND EVA-2 EVA

A. BOTHCREWMENWILLGO TO A.I.SIMPLEXCONFIGURATIONWILLREQUIREPTT
POSITION"A" OPERATIONVICEVOX.

2. DATAWILLONLYBE TRANSMITTEDWHENTHE
TRANSMITTERIS KEYED.

B. IF STILLNO COMM,SELECT B. EVCSMODE-BWILLNOT COMMUNICATEWITH
POSITION"B" LCRU.

C. IF STILLNO COMM,CONTINUE
EVA IF ONE CREWMANCAN
RECEIVEMSFNVOICE. IF NOT
ABLETO RECEIVEMSFNVOICE,
RETURNTO VHF RANGEOF LM.

20-20 LOSSOF TWO-WAYVOICE DUAL VOICEUPLINKWITHTV AVAILABLE
BETWEENMSFNAND EVA EVA FORMSFNMONITORINGOF CREW

RESPONSESIS ACCEPTABLE

A. LCRU A. CONTINUEEVA

I. EVA-2GO TO POSITION A.l.EVCSMODE-BWILLNOT COMMUNICATEWITH
"A" EVA-IGO TO POSITION LCRU.
"B"

2. IF SUCCESSFUL,CONTINUE
EVA.

3. IF UNSUCCESSFUL,RETURN
TO VHF RANGEOF LM.

B. LM B. CONTINUEEVA

I. IF LCRUAVAILABLE,
ACTIVATEASAPAND
CONTINUEEVA.

2. IF LCRUNOT AVAILABLE,
EVA 2 RETURNTO LM AND
RECONFIGURECOMM. THEN
CONTINUEEVAWITHINVHF
RANGEOF LM.

20-Bl LOSSOF TWO-WAYVOICE ALT VOICEUPLINKWITHTV AVAIL-
BETWEENMSFNAND EVA EVA ABLEFOR MSFNMONITORINGOF

(ONE-MAN) CREWRESPONSESIS ACCEPTABLE

A. LCRU A.l.ATTEMPTTO RECONFIGURE
EVCS.

2. IF SUCCESSFUL,CONTINUE
EVA.

3. IF NOT SUCCESSFUL,RE-
TURNTO VHF RANGEOF LM
AND CONTINUEEVA.

B. LM B.].IF LCRUAVAILABLE,
ACTIVATEASAPAND CON-
TINUEEVA

2. IF LCRUNOT AVAILABLE,
RETURNTO LMAND RECON-
FIGURECOMM. THEN
CONTINUEEVA WIII-IINVHF
RANGEOF LM
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R 1 RULE CONDITIONIMALFUNOTION PHA'E
RULING CUES/NOTES/COMMENTS

20-22 LOSSOF LCRU EVA CONTINUEEVA

RETURNTO WITHINVHF RANGEOF
LM

20-23 LOSSOF LCRUUGA EVA CONTINUEEVA BY SWITCHINGANTENNACONNECTIONSON LCRU,
TV AVAILABLETO 210 FT SITE.

USE LGA

i
l 20-24 LOSSOF LCRULGA EVA CONTINUEEVA HGA CANNOTBE USEDFOR MOVINGCOMM.

IF LOSTDURINGMOVINGMODE,
CONTINUETO NEXTSTOPAND
REGAINOOMMVIA HGA.

20-25 LOSSOF LCRUBATTERY EVA CONTINUEEVA

A. PRIORTO TRAVERSE-INSTALL A. THE LASTEVA TRAVERSEWILLBE PLANNED
BATTERYASSIGNEDTO NEXT BASEDON LRV POWERAVAILABLE.
EVA.

B. CURINGTRAVERSE-SWITCHTO B. LCRUBATTERYFROMPREVIOUSEVA WILLBE
LRV POWERUNTILNEXTSTOP, CARRIEDON THE LRV.
THENINSTALLBATTERYFROM
PREVIOUSEVA.

20-26 LOSSOF LCRUMOVING EVA CONTINUEEVA MOVINGMODES:
COMMMODE

WMEMNEXTSTOPIS REACHED, PRI - PMI/WB
SWITCHANTENNACONNECTIONS
AND USE FM/TVOR TV REMOTE B/U - PMI/NB
MODE.

CONT- PM2/NB

20-B7 LOSSOF PMI TRANSMI'FfEREVA CONTINUEEVA
OR RECEIVER

A. MOVINGCOMM-SWITCHLGA TO
HGA CONNECTIONPORT.

B. STOPPEDC_M-

I. 210 FT SITEAVAILABLE, B.I.TV AVAILABLETO 210 FT SITEON LGA
RETAINSWITCHEDCON-
FIGURATION

2. 210 FT SITENOT B.2.TV AVAILABLEVIA HGA
AVAILABLE,RETURNTO
NORMALCONFIGURATION.

20"28 LOSSOF TRANSMITTER2 EVA CONTINUEEVA TV AND COMMANDCAPABILITYIS LOST.

SWITCHTO PMI TRANSMITTERTO
REGAINVOICEAND TM

I
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20-29 LOSSOF RECEIVER2 EVA CONTINUEEVA

LOSSOF COMMANDAND UP VOICE

A, DURINGGEOLOGICALSTOP, A. CREWCAN MANUALLYPOSITIONCAMERA.
REMAININ FM/TVOR TV REMOTE

B. DURINGWALKINGPARTOF THE B. TV AND COMMANDCAPABILITYIS LOST
STOP,SELECTPMI/WB

20-3{ LOSSOF LCRUVHF EVA CONTINUEEVA
RECEIVER

UTILIZETV VISUALRESPONSESOF
CREWAS DUE TO RECEIPTOF MCC
UPLINKS.

20-31 LOSSOF LCRUVHF EVA CONTINUEEVA
TRANSMISSION

RETURNTO VHF RANGEOF LM

20-32 LOSSOF LCRUTV (GGTA) EVA CONTINUEEVA

A. BYPASSTCU BY RECABLING. A. CREWCAN MANUALLYCONTROLCAMERA
LOSSOF COMMANDCONTROLWILL
RESULT

B. IF STILLNO TV, SELECT
PMI/WBAND CONTINUEWITHOUT
TV.

20-33 LOSSOF COMMANDTO EVA CONTINUEEVA
LCRUTV (GCTA)

CREWMANUALLYCONTROLTV.

20-34 LOSSOFLCRU/GCTATM LUNAR CONTINUEMISSION ONDOARDCREWREADOUTSWILLBEREQUIRED.STAY

20-35 LCRUTEMPMORETHAN LUNAR CONTINUEMISSION DUTYCYCLE:5 MIN ON AND lO MIN OFF
120 DEG F STAY

BEGINDUTYCYCLEOPERATIONS

20-36 GCTATEMPMORETHAN LUNAR CONTINUEMISSION MANUALOR BY GROUNDCOMMAND
122DEG F STAY

REPOSITIONCAMERA

RULENUMBERS20-37
THROUGH20-40ARE
RESERVED.
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SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

R ITEM

CSM - GENERAL

20-41 A. BASELINEREQUIREMENT(ALLPHASESEXCEPTLAUNCH)

CRITICALINSTRUMENTATION- CRITICALINSTRUMENTATIONIS THAT INSTRUMENTATIONREQUIREDTO VERIFYMISSIONGO/NO-GO
CRITERIA.

B. LAUNCH

THEREARE NO CSM INSTRUMENTATIONFAILURESFORWHICHTHE LAUNCH/INSERTIONPHASEWILLBE TERMINATED.

C. POWEREDDESCENTADDITIONALREQUIREMENTS

THEREARE NO CSM INSTRUMENTATIONSYSTEMSFAILURESFOR WHICHLM POWEREDDESCENTWILLBE TERMINATED.

20-42 THE MISSIONWILLBE CONTINUEDWITHTHE LOSSOF THE:

A. CSM UPDATALINK

B. CSM CAUTIONAND WARNINGSYSTEM

C. CSM DSE

D. CSM HIGHGAINANTENNA

E. CSM FM DOWNLINK

F. CSM USB RANGING(PRN)

G. VHF RANGING

H. SDS

RULES20-43THROUGH20-45ARE RESERVED
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R ITEM

CSM- MANAGEMENT

20-46 DSE MANAGEMENT

A. LM AND CSM LOW-BIT-RATETELEMETRYWILLBE RECORDEDCOWTIBBOOSLYWHENNOT 1W CONTACTWITHGROUNDTELEMETRYSITES

EXCEPTDURINGPERIODSOF ORBITALSCIENCEOPERATIONSWHENCSM HBR WILLBE RECORDEDWITHTHE EXPERIMENTDATAAND

DURINGPERIODSOF VHF RANGINGWHENNO LM TM WILLBE RECORDED.LM AND CSM LOW-BIT-RATETELEMETRYWILLBE NORMALLY

PLAYEDBACKAT LEASTONCEPER REVOLUTIONIN LUNARORBIT.

B. CM HIGH-BIT-RATEDSE RECORDINGSWILLBE MADEDURINGTHE FOLLOWINGOPERATIONS:

l. LAUNCH

2. TLI

3. S-IVB/CSMSEPARATION

4. TD&E

B. ALL SPS MANEUVERSAND MIDCOURSECORRECTIONS

6. DOCKINGAND UNDOCKING

7. CM/SMSEPARATIONAND ENTRY

. 8. DTO REQUIREMENTS

9. LM FINALSEP

I0. ORBITALSCIENCEOPERATIONS

C. DURINGSLEEPPERIODS

USINGHIGHGAINANTENNAS.DSE RECORDINGAND DUMPINGWILLBE MANAGEDPER "A"ABOVE.

20-47 GTE MANAGEMENT

A. CTE WILLBE CONFIGUREDTO CLOCKIN GET FOR FLIGHT. HOWEVER,IF A HOLDOCCURSAFTERT-]5MINUTES.CTE WILLNOT

BE CORRECTEDUNTILCOMPLETIONOF POWEREDFLIGHT.

B. CTE WILLBE ALLOWEDTO DRIFT±S SEC BEFOREBEINGUPDATEDAFTERORBITINSERTION.

RULENUMBERS20-48THROUGH20-50ARE RESERVED

I
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CSM _ SPECIFIC

20-51 LOSSOF CSM TM REF CSM MAL PROCEDURECOMMlO - MSFNREPORTS
LOSSOF REAL-TIMEPCM. DSE MAY BE UTILIZED

A. HBR OR LBR ALL A. CONTINUEMISSION FOR TM IF AVAILABLE.

B. ALL TM LAUNCH B.l.CONTINUEMISSION

EO 2. ENTERNEXTBESTPTP

ALL 3. CONTINUEMISSION

20-52 LOSSOF CRITICAL LAUNCH CONTINUEMISSION
INSTRUMENTATION

EO ENTERNEXTBESTPTP

NO-GOFOR TLI

TLC CONTINUEMISSION

NO-GOFOR LOI

LO NO-GOFOR LUNAROPERATIONS

20-53 LOSSOF ONE CSM PMP ALL CONTINUEMISSION
POWERSUPPLY

20-54 LOSSOF BOTHCSM EPO NO-GOFORTLI
POWERAMPLIFIERS

ALL CONTINUEMISSIONIF HIGHGAIN
ANT IS AVAILABLE

SCIENCE CONTINUEMISSIONBASEDON
AMOUNTOF SCIENCEDATATHAT
CAN BEOBTAINED

_0-55 LOSSOF THE SCB ALL CONTINUEMISSION

20-56 COMPLETEOR PARTIAL ALL CONTINUEMISSION
LOSSOF SCIENTIFICTM

SCIENCE CONTINUEMISSION
BASEDON AMOUNTOF SCIENCE
DATATHATCAN BE OBTAINED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 COMMAND INST CSM INST
MANAGEMENT 20-12 Tape65.1

_0 _9_ NASA--MBC



NASA - Manned Spacecraft Center

MISSION RULES

SECTION20 - COMMUNICATIONSANDINSTRUMENTATION- CONTINUED
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20-57 LOSSOF FMTRANSMITTER ALL CONTINUEMISSION

SCIENCE CONTINUEMISSIONBASEDON
AMOUNTOF SCIENTIFICDATA
THATCANBE OBTAINED

20-58 LOSSOFHGA ALL CONTINUEMISSION

SCIENCE CONTINUEMISSION
BASEDONAMOUNTOFSCIENTIFIC
DATATHATCANBEOBTAINED

20-59 LOSSOF DSE ALL CONTINUEMISSION

SCIENCE ICONTINUEMISSION

ONLYREAL-TIMEDATAWILL BE
AVAILABLE

RULENUMBERS20-60
THROUGH20-65 ARE
RESERVED.
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SECTION20 - COFI_IUNICATIONSAND INSTRUMENTATION- CONTINUED

R ITEM

LM - GENERAL

20-66 A. BASELINEREQUIREMENT

CRITICALINSTRUMENTATION- CRITICALINSTRUMENTATIONIS THATINSTRUMENTATION,ONBOARDOR TM DURINGMSFNAOS,OR

ONBOARDONLYDURINGMSFNLOS,REQUIREDTO VERIFYMISSIONGO/NO-GOCRITERIA.

B. LUNARSTAYADDITIONALREQUIREMENTS

LM LBR OR HBR TM IS REQUIRED.IF LM TM DATAIS LOSTDURINGAN EVA,THATEVA WILLBE CONTINUED.

20-67 THE MISSIONWILLBE CONTINUEDWITHTHE LOSSOF THE:

A. LM UPDATALINK

B. LM CAUTIONAND WARNINGSYSTEM

C, LM DSEA

D.. EVA TELEMETRY
E. LM FM DOWNLINK

F. LM USB RANGING(PRN)
G. VHF RANGING

H. GCTA

I. LCRU

RULENUMBERS20-68THROUGH20-70ARE RESERVED.
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SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

H ITEM

LM - MANAGEMENT

20-71 LM USB/TMMANAGEMENT

A. FORNORMALLM POWERED-UPPHASES,THE LM STEERABLEANTEMMAWITHTHE POWERA_PLIPIEHWILLBE USED. OURIMGLUNAR

STAY,THE POWERAMPLIFIERWILLBE TURNEDOFF. LBR TM, PLSSAND VOICECIRCUITMARGINSARE ADEQUATE.

B. DURINGPERIODSOF LM OUT-OF-STATIONCONTACT(LUNARFAR SIDE),THE 1_IBIT RATEWILLBE SWITCHEDFROMRBR TO LBR

AND TRANSMITTEDTO THE CSM OVERVHF B EXCEPTDURINGVHF RANGINGAND PERIODSOF CRITICALVOICECOMMUNICATIONS.

20-72 SYSTEMMONITORING

DURINGSLEEPPERIODSTBD CREWMENWILLSLEEPWITHHEADSETSTO MONITORFORMASTERALARMSOR GROUNDCOMMUNICATIONS.

RULENUMBERS20-73THROUGH20-75ARE RESERVED.
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I

LM - SPECIFIC

20-76 LOSSOF LM TM REF LM MAL PROCCOMM6

A. LOSSOF LBR ONLY ALL A. CONTINUEMISSION

B, LOSSOF HBR ONLY ALL B. CONTINUEMISSION MSFNREPORTSLOSSOF PCM.

ADEQUATEDATATO MAKE FINALGO/NO-GOTO
CONTINUEPOWEREDDESCENT,

C. LOSSOF ALL TM DOCKED C.l.CONTINUEMISSION

NO-GOFOR UNDOCKING

PRE PD 2. RETURNTO VICINITYOF OSM

POWEREI 3. CONTINUEMISSIONIF
DESCEN"

ADEQUATEDATAIS AVAIL-
ABLETO MAKEFINAL
GO/NO-GODECISION(TM OR
ONBOARDDISPLAY)

LUNAR 4. NO-GOFOR NORMALSTAY
STAY TIMEAND TWO MAN EVA,

ONE MAN EVA ACCEPTABLE'
IF O/BMONITORINGIS
AVAILABLE.

DUAL 5. CONTINUEEVA

EVA ATTEMPTTO RE-ESTABLISH
TM AFTEREVA.

20-77' LOSSOF CRITICAL DOCKED DO NOT UNDOCK
INSTRUMENTION

UNDOCKED DOCKASAP

LUNAR LIFTOFF NEXTBESTOPPORTUNITY
STAY

RULENUMBERS20-78
THROUGH20-80ARE
RESERVED.

!
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NASA - Manned SpacecraftCenter

MISSION RULES

SECTION20 - COMMUNICATIONAND INSTRUMENTATION- CONCLUDED

R ITEM

CSM - INSTRUMENTATIONREQUIREMENTS

20-81 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSIONRULEREF

UDL VALIDITYSIGNAL CTO262V HD 20-42

USB RECEIVERAGC CTO620E METER COMMON HD 20-42,20-7A(9),
20-88

USB RECEIVERERROR CTO604F HD

DSE TAPEMOTION GTOOI2X TB HD 20-42,20-46

GTE TIME CTO145F HD 20-47

SCE lO VDC CTOOI8V HD

SCE 5 VDC CTOOITV HD

SCE 20 VDC CTOOI5V _ HD

SCE -20 VDC CTOOI6V HD

PCM HI REF 85 PERCENT CTOI2SV HD

PCM HI REF 15 PERCENT CTO126V HD

HI GAINANT POS-PITCM STOI52M HD

.HI GAINANT POS-YAW STOlB3H HD

HGA BEAMWIDTHSW POS - MAR CTOI61X HD

HGA BEAMWIDTHSW POS - MED CTOI62X ND

HGA TRACKSW POS _ AUTO CTOI63X HD

HGA TRACKSW POS- REACQ CTOI64X HD

MASTERUNITTEMP STO562T HD 20-56

SLAVEUNITTEMP STOS63T HD 20-56

LM - INSTRUMENTATIONREQUIREMENTS

20-82 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSIONRULEREF

PCMOSCFAIL 2 GLO422V I OF 2

PCMOSCFAIL 3 GLO423V HD

CAL85 PCT GLO4OIV HD

CAL15 PC]- GLO402V ND

MET GLO5OIW HD

G ANDW FAIL GL4054X CAUTION HD

MASTERALARM GL4069X MASTERALARM HD

DUASTATUS GTO441X HD 20-67

S-BNBST PHERR GTO992B HD

S-BNDRCVRSlG GTO994V METER HD 20-67
/CAUTION

STEERABLEANTTEMP GT0454 METER ND 2D-9B,20-71
/CAUTION

XMTRPO GT0993 HD 20-67,20-76

LCRURADIATORTEMP RT8OOIT METER REDUNDANT HD 20-34

LCRUSUBSYSTEMSVOLTAGE RT8OO3T METER HD 20-34

MISSION REV DATE S_CT_ GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION

R ITEM

INSTRUMENTATIONREQUIREMENTS

SYSTEM MEASDESCRIPTION PC._M.M ONBOARD CATEGORY

SEQUENTIAL/ ED RLY A KI-K6 GYO2OIX SYS A STAGINGLIGHT HD
PYROTECHNIC COMMON

CAUTION HD
LIGHT

ED RLYB KI-K6 GYO202X SYSB STAGINGLIGHT HD
ED RLY A K/-KI5 GYO231X HD
ED RLY B K7-KI5 GYO232X ................... HD
SELECTEDED BAT ....... METER HD

ELECTRICAL AC BUS FREQ GCOI55F CAUT I OF 2
POWER AC BUS VOLTS GCOO71V METER,CAUT M

BAT 1 CUR GC]201C METER ] l OF 3

BAT 2 CUR GCI202C METER J_ M POMBAT L CUR GCI207C METER __ l

BAT 3 CUR GCI203C METER I l OF 3BAT 4 CUR GC1207C METER -- M PCM

LMP BUS VOLTS GCO302V METER,CAUT
BAT l VOLTS GCO2OIV METER_ 2 OF 3
BAT 2 VOLTS GCO202V METER_ M
BAT S VOLTS GCO2OSV METER

CUR BUS VOLTS GCOBOIV METER,CAUT
BAT 3 VOLTS GCO203V METER) 2 OF 3
BAT 4 VOLTS GCO204V METER_ M
BAT 6 VOLTS GCO206V METER --
BAT L VOLTS GCO207V METER HD

BAT 5 CUR GC1205C METER| l OF 2
BAT 6 CUR GCI2O6C METER_ M PCM

BAT l MAL GC9961U CAUT,COMP HD
BAT 2/L MAL GC9962U CAUT,COMP HD
BAT 3/L MAL GC9963U CAUT,COMP HD
BAT 4 MAL GC9964U CAUT,COMP HD
BAT 5 MAL GC9965U CAUT,COMP HD
BAT 6 MAL GC9966U CAUT,COMP HD
BATTERYMAL GL4047X COMP HD

BAT I LOWTAP GC4362X FLAG HD
BAT 4 LOWTAP GC4368X FLAG HD

BAT 5 B/U COR GC4369X FLAG RD
BAT 6 NORMCDR GC4372X FLAG HD

.NOTE
LOSSOF SEVERALNO MEASUREMENTS
WILLCAUSESEVERELYDEGI_ADED
MISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION- CONTINUED

__ ITE_

SYSTEM MEASDESCRIPTION PCM ONBOARD CATEGORY

ENVIRONMENTAL SUITPRESS GFI3OIP METER HD
CONTROL WARNING HD

CABINPRESS GF3571P METER _ I OF 3

U/H RLF PRESS GFS591P ..... i MF/H RLF PRESS GF3592P .....

DES2 02 PRESS GFO584P METER _ I OF 2
DES I 02 PRESS GF3584P METER,CAUT_ M
ASC I 02 PRESS GF3582P METER,CAUT_ l OF 2
ASC 2 02 PRESS GFS583P METER,CAUT_ M

GLYCOLPUMPDELTAP GF2021P .....
SEC GLYCOLPUMPPRESS GF2921P .....# l OF 2
GLYCOLPUMPPRESS GF9997U METER_ M
SEL GLYCOLLVL LOW GF9986U CAUT !

GLYCOLTEMP GF9998U METER,CAUT
GLYCOLOUTLETTEMR GF2S81T J
SUITTEMP GFI281T METER_ l OF 2
GLYCOLINLETTEMP GF25SIT .....] M

DES 2 N20 PRESS GFOSOOP METER I OF 2
DES l H20 PRESS GF4500P METER M
ASC l H20 QTY GF4502P METER l OF 2
ASC 2 N20 QTY GF4503P METER M

PRI U20 REG DELTAP GF41OIP HD

REPRELECOPEN GF3572X WARNING ND
CO2 PARTPRESS GFI521P METER,CAUT,COMP MD
N20 SEP RATE GF9999U CAUT,COMP ND
SUITDIV EGRESS GF1221X HD

NOT.__EE

LOSSOF SEVERALHDMEASUREMENTS
WILLCAUSESEVERELYOEGPJ£OED
MISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION- CONTINUED

R ITEM

SYSTEM MEASDESCRIPTION FM/FMPAM ONBOARD CATEGORY

EMU/EVA FEEDN20 PRESS GT811OP/GT8210P HD
LOW FEEDH20 PRESS TONE-FLAG HD

LOW VENTFLOW TONE-FLAG -_-- l OF 2

PLSSBAT CUR GT8140C/GT8240C I M
PLSSBAT VOLT GT8141V/GT8241V HD
LCG H2O TEMP GTSI54T/GT8254T HD
PGA PRESS GT8168P/GT8268P 7

PGA PRESS CUFFGAGE 3-- I OF 3LOW PGA PRESS TONE-FLAG M

SUBL02 OUTTEMP GT8170T/GT8270T HD
PLSS-C02PP GT8175P/GT8275P HD
PLSS02 PRESS GT8182P/GTB282P HD
PLSS02 QTY IND METER HD
HIGH02 FLOW - TONE-FLAG HD
LCG H20 a T GTBI96T/GTO296T MD

OPS PRESSGAGE METER HD
OPS REG PRESSGAGE METER HD
EVC CAL 0 VDC GT8101V/GT820IV HD
EVC CAL 5 VDC GT8102V/GT8202V HD

NOT._..EE

LOSSOF SEVERALHDMEASUREMENTS
WILLCAUSESEVERELYDEGRADED
MISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION- CONTINUED

R ITEM

INSTRUMENTATIONREQUIREMENTS

SYSTEM MEASDISCRIPTION PCM ONBOARD CATEGORY
GUIDANCE LGCDOWNLINK GGOOOIX M

AMD PLS TOROREF GGIO40V HD

CONTROL 2.5 VDC TM BIAS GGlllOV RD

IMU28 VAC 800 GGI2OIV HD

IRIGSUSP3.2 KC GG]331V HD

IMUSTBY GGI613X HD

LGCOPR GGID23X HD

X PIPAOUT IN PHASE GG2OOIV HD
Y PIPAOUT IN PHASE GG2021V " HD
Z PIPAOUT IN PHASE GG2041V' HD

IG SVO ERR IN PHASE GG210]V - HD
IG IX RSVROUT SIN GG2II2V FDAI HD
IG IX RXVROUT COS GG2113V FDAI HD

MG SVO ERR IN PHASE GG2137V - HD
MG IX RSVROUT SIN GG2142V FOAl HD
MG IX RSVROUT COS GG2143V FOAl HD

OGSVOERRIN PHASE GG2167V '- HD
OGRSVROUTSIN GG2172V FDAI ND
OGRSVROUTCOS GG2173V FOAl HD

PITCHATTERR GG2219V FOAl HD-PCM
YAWATT ERR GG2249V FDAI HD-PCM
ROLLATTERR GG2279V FDAI RD-PCM

PIPA TEMP GG2300T* C&W HD-PCM

RRSHIFTSIN GG3304V FDAI ND-PCM
RRSHIFTCOS GG3305V FDAI HD-PCM
RRTRUNSIN GG3324V FDAI HD-PCM
RRTRUNCOS GG332SV FDAI HD-PCM

LGCWARNING GG9OOIX C&W HD-PCM
ISS WARNING GG9OO2X C&W HD-PCM
LR ART TEM_ GM7563T TEMPMONITOR RD-PCM

RR NO TRACK" GB7621X C&W HD-PCM
RR ANT TEMP GN7723T TEMPMONITOR HD-PCM

LR RNG BAD GN7521X G&W HD
LR VEL BAD GN7557X C&W HD

YAW ERR,CMD GHI247V UD
PITCHERR CMD GHI248V HD
ROLLERR CMD GHI249V HD

JD A4D OUTPUT GHI419V HD
RCS TCP A4D GR5023X HD
JD B3D OUTPUT GNI423V ND
JD A2D OUTPUT GHI427V HD
RCS TCP A2D GR5040X HD
JD BID OUTPUT GHI431V HD
RCS TCP BID GR6044X HD

JD B4U OUTPUT GH]418V HD
JD B4F OUTPUT GHI420V HD
JD A4R OUTPUT GH]421V HD
JD A3U OUTPUT GHI422V HD
JD B3A OUTPUT GH1424V HD
JD A3R OUTPUT GHI42SV HD
JO B2U OUTPUT GRI4Z6V HD
JD A2A OUTPUT GH1428V HD
JD B2L OUTPUT GHI429V HD
JD AIU OUTPUT GH1430V ND
JD AIF OUTPUT GHI432V HD
JD BIL OUTPUT GH1433V HD

* INDICATESSEPARATETRANSDUCERSUSEDFOR ONBOARDAND PCM

NOTE
LOSSOFSEVERALHDMEASUREMENTSWILL CAUSE
SEVERELYDEGRADEDMISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION- CONTINUED

R ITEM

SYSTEM MEASDESCRIPTION PCM ONBOARD CATEGORY
GUIDANCE RCSTCPG4U GRSO31X HD
AND RDSTCPB4F GR5033X HD
CONTROL RCSTCPA4R GR5034X HD
(CONTINUED) RCSTCPA3U GR5035X HD

RCSTCPB3A GR5037X HD
RCSTCPA3R GR5038X NO
RCSTCPB2U GRSOS9X HD
RCSTCPA2A GRSO41X HD
RCSTCPB2L GR5042X HD

,RCSTCPAIU GR5043X HD
RCSTCPAIF GR5045X MD
RCSTCPBIL GRSO46X HD
YAWATT ERR GHI455V FDAI HD
PITCHATT ERR GHI456V FDAI MD
ROLLATTERR GHI457V FDAI HD
RGAYAWRATE GHI46]V FDAI HD
RGAPITCH RATE GHI462V FDAI ND
RGAROLLRATE GHI463V PDAI ND

AGSSEL GHI621X HD

ROLLPLS/DIR GMI628X ND
PITCHPLS/DIR GMI629X HD
YAW PLS/DIR GHI6SOX HD

AUTOON GMl214X HD

APSARM GRI230X HD
ENGFIRE OVRD GHI286X HD

MANTHRUSTCMD GHI3IlV METER HD

PITCHGDAPOS GHISI3V HD
ROLLGDA POS GHI314V HD

P TRM FAIL GHI323X C&W HD
R TRM FAIL GHI330X C&W HD

AUTOTHRUSTCMD GH133IV METER HD

DPSARM GHI348X ND
DPSVAR ACT GQ6806H HD

CES AC PWR FAIL GL4026X C&W HD
CES DC PWR FAIL GL4027X C&W HD

AGSDOWNLINK GIOOOIX ND

ASATEMP GI330IT HU
AGS PWR FAIL GL4028X C&W MD

AUTOOFF GMI217X HD

AGS AUTO GH1641X HD
AGS ATT HOLD GH1642X HD

PGNSAUTO GHI643X HD
PGNSATT HOLD GH1644X HD

DESCENT STARTTNKPRESS GQ3OI5P HE MON HD

PROPULSION HE REGPRESS GQ3OISP C&W HD
HE REGPRESS GQ3025P HD

HE PRESS GQ3435P _- 1 OF 2 M
HE PRESS GQ3436P PRESS .J
FU TNK ] QTY GQ3603Q QTY l OF 4 M
FU TNK 2 QTY GQ3604Q QTY

OX TNK l QTY GQ4103Q QTY SEE NOTE2
OX TNK 2 QTY GQ4104Q QTY

FU1TEMP GQ3718T TEMPMON HD
FU 2 TEMP GQ3719T TEMPMON HD

OX l TEMP GQ4218T TEMPMON HD
OX 2 TEMP GQ4219T TEMPMON HD

FU PRESS GQ3611P 2 OF 3 M

OX PRESS GQ4111P

TCP GQ651OP THRUST .

LOW LEVEL GQ4455X DRS LOW MD SEE
NOTE3

MISSION IREV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM_EMUINSTRUMENTATION- CONCLUDED

ITE__L
SYSTEM MEASDESCRIPTION PCM ONBOARD CATEGORY

ASCENT APS He l PRESS GPOOOIP HELMON C&W ( l OF 2 M
PROPULSION APS He LR PRESS GPOO41P { PCM

APS He 2 PRESS GPOOO2P HEL MON C&W b I OF 2 M
APS He 2R PRESS GPOO42P I PCM
APS He REG PRESS GPOOISP l OF 2

APS He REG PRESS GPOO25P C&W _ M - PCM
APS FUELTEMP GPO713T TEMP HD
APS FUELLOW GPO908X C&W HD
APS OXIDTEMP GPI21BT TEMP HD
APS OXIDLOW GPI4OSX C&W HD
APS FUELPRESS GPISOIP i l OF 2 M
APS FUELPRESS GPOEOIP

APS OXIDPRESS GPI503P ) l OF 2 M
APS OXID.PRESS GPIOOIP

VLVSA DELTAPOS GP2997U HD
VLVSB DELTAPOS GP2998U HD
APS TCP GPBOIOP HD

REACTION RCS "A" PROPQTY GRIOD'5Q QUANTITY _ l OF 2 M
CONTROL RCS "A" He PRESS GRIIOIP PRESSMON C&WJ

RCS "A" REG PRESS GRI2OIP PRESSMON C&W ) 2 OF 3 M
RCS "A" FUELMFLDPRESSGR2201P PRESSMON

RCS "A" OX MFLDPRESS GR320IP PRESSMON I I OF
l OF -

RCS "B" OX MFLDPRESS GR3202P PRESSMON J2 M 2 M

RCS "B" FUELMFLDPRESSGRBBOBP .PRESSMON _ 2 OF 3 MRCS "B" REG PRESS GRI2OBP PRESSNON C&W

RCS "B" PROPQTY GRIO95Q QUANTITY l OF 2 M
RCS "B" He PRESS GRIIO2P PRESSMON C&W

RCS "A" FUELTEMP GR2121T TEMPMON HD
ACS 2 H20 TEMP GR4586T HD

RCS "B" FUELTEMP GR2122T TEMPMON HD
ACS l HBO TEMP GR4585T HD

RCS MAIN"A" CLSD GRg609U MAINSOV HD
RCS MAIN"B" CLSD GR9610U MAINSOV HD

A/B XFEEDOPEN GRR613P CRSFD HD

QUADI TEMP GR6004T TEMPMON HD
QUAD2 TEMP GR6003T TEMPMON ND
QUAD3 TEMP GR6OO2T TEMPMON HD
QUAD4 TEMP GR6OOIT TEMPMON HD

ASC FEEDOXID"A" OPEN GRR641U SYSA ASC OXID HD
ASC FUEL

ASC FEEDFUEL"A"OPEN GR9631U SYSA ASC OXID HD
ASC FUEL

ASC FEEDFUEL"B"OPEN GR9632U SYS B ASC OXID HD
ASC FUEL

ASC FEEDOXID"B"OPEN GR9642U SYSB ASC OXID HD
ASC FUEL

NOTES
I. LOSSOF SEVERALHD MEASUREMENTSWILLCAUSESEVERELY

DEGRADEDMISSIONMONITORINGCAPABILITY.

2. FOR THE LOSSOF EITHERTHE FU OR OX MEASUREMENTS,AN
APPROXIMATEBO SEC _OVERTIMEPEHALTYIS REALIZEO,FOR
LOSSOF BOTHSYSTEMS,A PENALTYOF 60 SEC HOVERTIME
RESULTS,

3. LOSSOF LO-LEVELRESULTSIN AN APPROXIMATE28 SEC HOVERTIME
PENALTY.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION28 - SPACEENVIRONMENT

H ITEM

GENERAL

28-I ALL DECISIONSWILL BEBASEDONCONFIRMEDMEASUREMENTSAND/OREVENTSANDPROJECTIONSBASEDONCONFIRMEDEVENTS,

28-2 DEFINITIONS

A. THE MAXIMUMOPEPATIONALDOSE(MOD)IS THE MAXIMUMRADIATIONDOSETO WHICHTHE CREWWOULDBE SUBJECTED

BASEDON A SKINDOSEOF 400 PAD AND/ORA DEPTH(GASTROINTESTINAL)DOSEOF BO PAD.

B. THE PLANNINGOPERATIONALDOSE(POD)ISTHE MAXIMU_RADIATIONDOSETO THE CREWFOR WHICHANY MISSIONWOULD

BE DESIGNEDDURINGTHE PLANNINGPERIODBASEDON AN ASSUMEDSKINDOSEOF 250 PAD AND/ORA DEPTHDOSEOF

25 PAD.

C. THESEDOSESREPRESENTTHE CUTOFFPOINTWHEREA DECISIONMUSTBE MADEWHETHERTO CONTINUEOR TERMINATE

THE MISSION.

D. THE RADIATIONABSORBEDDOSE(PAD)ISA UNITOF ABSORBEDDOSEWHICHIS EQUALTO AN ENERGYDEPOSITION

OF lO0 ERGS/GRAM.

E. THE RELATIVEBIOLOGICALEFFECTIVENESS(RBE)EXPRESSESTHE EFFECTIVENESSOF PARTICULARTYPESOF RADIATION

IN PRODUCINGTHE SAMEBIOLOGICALRESPONSE.

THE AVERAGERBETHATWILLBE USEDFORSOLARPARTICLEEVENTRADIATIONFROMPROTONSIS 1.2.

F. THE ROGENTGENEQUIVALENTMAN (REM)IS THE PRODUCTOF THE PADAND THE RBE (REM= PAD X RBE).

G. A CONFIRMEDEVENTIS DEFINED-ASAN EVENTTHATHAS BEENMEASUREDBY TWO OR MOREINDEPENDENTSOURCES.

H. A SIGNIFICANTINCREASEOF THE MOD WILLBE DEFINEDBY THE FLIGHTSURGEONIN REALTIMEBASEDON THE

CHARACTERAND ACCURACYOF THE DATAAT THE TIME.

MISSION REV DATE SECTION GROUp PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIOII28 _ SPACEENVIRONMENT- CONTINUED

R ITEM

MANAGEMENT

28-3 THE EXISTINGAND PROJECTEDRADIATIONENVIRONMENTWILLBE A PARTOF THE GO/NO-GODECISIONPROCESS.

28-4 PRIORITYOF DATA

A. NATURAL(SOLARPARTICLEEVENT)

I. PRELAUNCHANDEPO

(A) SOLARPARTICLEALERTNETWORK(SPAN)

(B) VELANATURALRADIATIONSATELLITE
(C) PIONEERRADIATIONSATELLITE

(D) EXPLORERRADIATIONSATELLITE

(E) SOLARPARTICLEMONITORINGSYSTEM(SPMS)

2, ALL OTHERPHASES

(A) S/C INSTRUMENTATION

(I) VANALLENBELTDOSIMETER(VABD)

(E) PERSONALRADIATIONDOSIMETER(PRD)

(3) NUCLEARPARTICLEDETECTIONSYSTEM(NPOS)

(B) SOLARPARTICLEALERTNETWORK(SPAN)

(C) VELANATURALRADIATIONSATELLITE

(D) PIONEERRADIATIONSATELLITE

(E) EXPLORERRADIATIONSATELLITE

(F) SOLARPARTICLEMONITORINGSYSTEM(SPMS)

B. ARTIFICIAL

I. ALL PHASESEXCEPTEPO

(A) JAEIC

(B) RIOMETER

2. EPO

(A) JAEIC

(B) RIOMETER

(C) PRD

3. EARTHORBITALMISSION

(A) PRD

(B) JAEIC

(C) RIOMETER

RULENUMBERS28-5THROUGH28-9ARE RESERVED,

MISSION _EV DATE S_GT_QN GROUp PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION28 - SPACEENVIRONMENT- CONTINUED

R RULE CONDITION/MALFUNCTION PH$SE RULING CUES/NOTES/COMMENTS

SPECIFICMISSIONRULES

28-I0 ANY SOURCEREPORTSA ALL PROCEEDUNTILVERIFICATION
POSSIBLEARTIFICIAL FROMALL OTHERSOURCES.
EVENT

28-11 DEFINITEARTIFICIAL PRELAUNCH A. HOLDUNTILINFORMATION
EVENTCONFIRMEDBY FROMREPORTINGSOURCES
REPORTINGSOURCES INDICATESTHE MOD WILLNOT

BE EXCEEDED."

EPO B.l.CONTINUEMISSION B.l.CREWSHOULDBEGINPERSONALDOSIMETER
UNLESSDATAANALYSIS READOUTSPER FOOHSOP 2.8.
INDICATESTHATTHE DOSE
PROJECTEDTHROUGHTLI
WILLEXCEEDTHE MOD BY A
SIGNIFICIANTAMOUNT. IF
THE MOD WILLBE EXCEEDED
BY A SIGNIFICANTAMOUNT,
PERFORMA LOW EARTH
ORBITALTERNATEMISSION.

2. FO_ DOSESAPPROACHING
THE MOD CONTINUEMISSION
WITHCONTINUOUSPRD
MONITORINGAND CREW
ASSESSMENT.CONSIDERATION
WILLBE GIVENTO CHANGING
THE TRAJECTORYTO A LOW
EARTHORBITOR REENTERING
ASAPBASEDON ACTUAL

ALL C. CONTINUEMISSION
OTHER

28-12 RADIATIONCONFIRMED ALL REENTERNEXTBESTPTP ALSOAPPLIESTO ALTERNATEEARTHORBIT
BY PRD READOUTSOR MISSION,
OMBOAROTM AHD
PROJECTEDTO EXCEED
THE MOD

28-13 MAJORSOLARFLARE ALL CONTINUEMISSION
PREDICTED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION28 - SPACEENVIRONMENT- CONTINUED

R RULEI OOMDITIOMIMALFUMCTIOMPHASE RULING CUES/_OTES/COMMEMTS

28-14 MAJORSOLARFLARE
HAS OCCURRED

A. UNCONFIRMED ALL A. CONTINUEMISSION
PARTICLEEVENT

B. CONFIRMEDPARTICLE PRELAUNCH B.I.HOLDUNTILDATAANALYSIS
EVENTAND SOLAR INDICATESTHATTHE MOD
PARTICLEALERT WILLMOT DE EXCEEDED.
NETWORK/RTACF
ANALYSISINDICATES EPO 2. CONTINUEMISSION
THE MOD WILLBE
EXCEEDEDDURINGTHE IF DATAANALYSISINDICATES
MISSION THATTHE MOD WILLBE

EXCEEDEDBY A SIGNIFICIANT
AMOUNTPRIORTO MISSION
COMPLETION,TLI IS NO-GO.

ALL 3. CONTINUEMISSION
OTHERS

CONSIDERATIONWILLBE
GIVENTO EARLY(OR
EXTENDED)TEI AND
INHIBITINGCREWTRANSFER
TOLM.

C. CONFIRMEDPARTICLE TLC C.I.CONTINUEMISSION C.l.CREWSHOULDBEGINPERSONALDOSIMETER
EVENTAND S/CTM OR AND RADIATIONSURVEYMETERREADOUTS
PRD READOUT CONSIDEMATIONSHOULDBE PER FCOHSOP 2.8.
PROJECTIONSINDICATE GIVENTO ENTERINGNEXT
'THEMOD WILLBE BESTPTP IF THE TOTAL
EXCEEDEDDURINGTHE BOSECAMBE REDUCED
MISSION SIGNIFICANTLYWITHOUT

INCREASINGTHETOTAL
RISKTO THECREW.

LD 2. CONTINUEMISSION 2.(A) HATCH-DOWNATTITUDEMAYBE USEDTO
REDUCETHETOTALDOSE.

CONSIDEREXTENDINGLUNAR
ORBITSTAYTIME IF THE (B) IF A PARTICLEEVENTIS CONFIRMED,THE
TOTALDOSETOTHECREW CREWWILL TRANSFERFROMTHE LMTO THE
WOULDBE REDUCED CSMASAP.
SIGNIFICANTLYBY LUNAR
SHIELDING.

LUNAR 3. CONSIDERREDUCINGTHE
STAY LUNARSTAYTIMEAND/OR

EVA IF THE TOTALDOSETO
THECREWCANBE REDUCED
SIGNIFICANTLYWITHOUT
INCREASINGTHETOTALRISK
TOTHECREW.

ALL 4, CONTINUEMISSION
OTHER
PHASES

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIOMZB * SPACEENVIRONMENT- CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

28-15 MEASDESCRIPTION PC_M.M ONBOARD TRANSDUCERS CATEGORY MSN RULEREF

RADIATIONDOSIMETERl CKIO51K ND 28-12
(CM DEPTHDOSERATE)

_ABO

RADIATIONDOSIMETER2 CKIOS2K ND 28-12
(CM SKINDOSERATE)

DOSIMETERRATECHANGE CKlO53R - HD 28-12

NPDS

PROTONCOUNTRATECHANI STO820K MD 28-14

PROTONCOUNTRATECHAN2 STO821K HD 28-14

PROTONCOUNTRATECHAN3 STO822K ND 28-14

PROTONCOUNTRATECHAN4 STO823K HD 28-14

ALPHACOUNTRATECHAN1 STO830K HD 28-14

ALPHACOUNTRATECMAN_ STOB31K MD 28-14

ALPHACOUNTRATECHAN3 STO832K HD 28-14

PROTONINTEGERCOUNTRATE STO838K HD 28-14

TEMPNUCLEARPART.DET STO840T HD 28-14

TEMPNUCLEARPART.ANAL STO841T HD 28-14

PERSONALRADIATIONDOSIMETER(PRO) 3 ONBOARD MANDATORYTO 28-14
BE ONBOARD

RATESURVEYMETER(RSM) l ONBOARD MANDATORYTO 28-14
BE ONBOARD

MISSION BEV DATE S_¢TIQN GROUP PAGE
APOLLO17 FNL 9/I/72 SPACE INSTRREQ

ENVIRONMENT 28-5 Tape28.5
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION29 - RECOVERY

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/ROTES/COMMENTS

SPECIFIC

29-I ACCEPTABLEWEATHER PRELAUNCH MANDATORY
CONDITIONSAND RECOVERY
CAPABILITY*IN THE
LAO_ONSITEAREA

29-2 ACCEPTABLEWEATHER PRELAUNCH HIGHLYDESIRABLE
CONDITIONSAND RECOVERY
CAPABILITY*IN THE
LAUNCHABORTAREATO
lOOONM DOWNRANGEAND
IN THE MIDPACIFIC
RECOVERYZONE

29-3 MINIMUMOF 71 AMP-HOURS HIGHLYDESIRABLE TO PROVIDE40 HOURSOF CM POSTLANDINGPOWER
OF CM POSTLANDINGPOWER PLUSONE UPRIGHTING.
AVAILABLEAT LANDING

2g-4 MINIMUMOF 35 AMP-HOURS MANDATORY TO PROVIDEIB HOURSOF CM POSTLANDINGPOWER
OF CM POSTLANDINGPOWER PLUSONE UPRIGHTING
AVAILABLEAT LANDING

29-5 UNTILENTRYMINUS24 HIGHLYDESIRABLE TO PROVIDEWEATHERAVOIDANCECAPABILITY.
HOURS,RETAINAV
CAPABILITYTO MOVE
ENTRYPOINT_500NM

*RECOVERYCAPABILITYWILLBE BASEDPRIMARLY
UPONTHE LOCALRECOVERYUNITCOMMANDER'S
EVALUATIONOF HIS CAPABILITYTO PERFORMTHE
RECOVERYOPERATION.WEATHERCONDITIONSAT
THE TIMEOF CM LANDINGAFFECTBOTHRECOVERY
CAPABILITYAND STRUCTURALINTEGRITYOF THE
CM. THE FOLLOWINGGUIDELINESARE USEDTO
INDICATEWHENIT MAY BE NECESSARYTO
RE-EVALUATE:

WORLDWIDE LAUNCHSITE

SURFACEWINDS 25 KNOTS 25 KNOTS
CEILING 1500FT 500 FT
VISIBILITY 3 NM I/2NM
WAVEHEIGHT 8 FT 8 FT

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 FNL B/1/72! RECOVERY SPECIFIC 29-I Tape29.3
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION29 - RECOVERY- CONCLUDED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

29-6 AN ELLIPSE163 NMUP- EARTH MANDATORY
RANGE,152 NMDOWNRANGEORBITAL
AND50 NMTO EITHER
SIDEOF 55 DEG/55DEG
TARGETPOINT,ANDAN
ELLIPSE105 NMUPRANGE
ANDDOWNRANGEAND40 NM
TO EITHERSIDE OFTHE
ROLLRIGHT90 DEG
(DELAYED)TARGETPOINT
WILLBE CLEAROF ALL
LAND.

29-7 REMAINDEROF MANEUVER EARTH HIGHLYDESIRABLE
FOOTPRINTANDAN ELLIPSE ORBITAL
IJ9 NMUPRANGEAND
DOWNRANGEAND40 NM
TO EITHERSIDE OF
90 OEG/90DEGTARGET
POINT, ANDAN ELLIPSE
105 NMUPRANGEAND
DOWNRANGEAND40 NM
TO EITHERSIDE OF ROLL
RIGHT90 DEGTARGET
POINTWILL BE CLEAROF
LARGELANDMASSES.

29-8 A 5 NM RADIUSCIRCLE POST-TLI MANDATORY
CENTEREDON THE GNCS
TARGETPOINTAND AN
ELLIPSE26 NM UPRANGE,
26 NM DOWNRANGEAND
62 MM EITHERSIDEOF
THE EMS TARGETPOINT
WILLBE CLEAROF ALL
LAND.

29-9 REMAINDEROF OPERATIONALPOST-TLI HIGHLYDESIRABLE
FOOTPRINT(SEERULE
1-40)WILLBE CLEAROF
LARGELANDMASSES

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

MISSION RULES

SECTION30 - AEROMEDICAL

GENERAL

30-I PRELAUNCH

PRIORTO COMMITTINGTO LAUNCH,THE FOLLOWINGCONDITIONSMUSTBE MET:

A. SATISFACTORYFLIGHTCREWPHYSIOLOGICALSTATUS.

B. THE MINIMUMCABINOXYGENCONCENTRATIONFOR LAUNCHIS 60 PERCENT.

C. THE MINIMUMSUITOXYGENCONCENTRATIONFOR LAUNCHIS 95 PERCENT.

30-2 THE SUITCIRCUITMUSTBE MAINTAINEDAT LEAST2 INCHESOF WATERPRESSUREABOVETHE CABINPRESSURE.SUITLOOPPURGE

IS REQUIREDIF THE SUIT-TO-CABINDELTAPRESSUREREMAINSAT ZEROFOR A PERIODOF 5 MINUTES.

30-3 THE POTABLEWATERPH MUSTBE WITHIN6.0 TO 8.0 AT SERVICINGAND FINALSAF_PLING.

J

30-4 THEMAXIMUMALLOWABLECONCENTRATIONOF PCO2 IS 5 MM OF Hg.

30-5 LAUNCH

THEREARE NO MEDICALREASONSFOR ABORTINGDURINGTHE LAUNCHPHASEOTHERTHANTHOSECONDITIONSINTOLERABLE

TO THE CREW.

30-6 EARTHORBITAND DEEPSPACEOPERATIONS

EARLYMISSIONTERMINATIONFOR MEDICALREASONSFALLSINTO"I!_0CATEGORIES:

A. ONSETOF CONDITIONSWHICHADVERSELYAFFECTCREWSAFETY,OR FUNCTIONAND PERFORMANCE

B. FAILUREOF SPACECRAFTSYSTEMSTO MAINTAINA PHYSIOLOGICALLYSATISFACTORYENVIRONMENT

30-7 WATERPALATABILITY

CREWEVALUATIONOF THE DRINKINGWATERTASTEWILLBE THE BASISFOR DETERMININGWATERPALATABILITY,EVENFOR KOH
CONTAMINATION.

RULENUMBERS30-8THROUGH30-14ARE RESERVED.

MZSSION BEV DATE SFCTIQH GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION30 - AEROMEDICAL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/MOTES/COMMENTS

SPECIFICMISSIONRULES

30-15 LOSSOF OR UNREADABLE ALL A. CONTINUEMISSION A. ARTIFACTSANTICIPATEDDURINGLAUNCH. MCC
EKG PHASES SURGEONWILLEVALUATETHE PROBLEMAND MAY

RECOMMENDEARLYMISSIONTERMINATIONIF
CORRECTIVEACTIONIS NOT EFFECTIVE.

EVA B. CONTINUEMISSION B. MCC SURGEONWILLEVALUATEPROBLEMAND
RECOMMENDCORRECTIVEACTION. IF i_OT
EFFECTIVE,CEVAMAY BE RECOMMENDED.

30-16 ABONORMALHEARTRATE. LAUNCH A. CONTINUEMISSION MCD SURGEONWILLEVALUATETHEPROBLEMAND
RHYTHM.OR EKG MAY RECOMMENDEARLYMISSIONTERMINATIONIF

EPO B. NO-GOFOR TLI CORRECTIVEACTIONIS NOT EFFECTIVE.

TLC C. NO-GOFORLOI

LO D. ENTERNEXTBESTPTP

EVA E. TERMINATEEVA

TEC F. ENTERNEXTBESTPTP

30-17 ABNORMALRESPIRATORY LAUNCH A. CONTINUEMISSION THE ABNORMALRATESWILLBE EVALUATEDBY THE
RATE MCC SURGEONAND EARLYMISSIONTERMINATION

EPO B. NO-GOFORTLI MAy BE RECOMMENDEDIF CORRECTIVEACTIONIS
NOT EFFECTIVE.

TLC C. NO-GOFOR LOI

LO D. ENTERNEXTBESTPTP

TEC E. ENTERNEXTBESTPTP

30-18 ONSETOF SERIOUS LAUNCH A. CONTINUEMISSION MCC SURGEONWILLEVALUATETHE PROBLEMAND
MEDICALPROBLEM MAY RECOMMENDEARLYMISSIONTERMINATIONIF

CREWMAY ELECTTO ABORTIF CORRECTIVEACTIONIS NOT EFFECTIVE.
INTOLERABLE

EPO B. ENTERNEXTBESTPTP

TLC C. ENTERNEXTBESTPTP

LO D. ENTERNEXTBESTPTP

EVA E. TERMINATEEVA

TEC F. ENTERNEXTBESTPTP

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION30 - AEROMEDICAL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

30-19 DYSBARISMIN ANY CREWMAN LAUNCH A. CONTINUEMISSION A.l.CHECKSUITINTEGRITY,

CREWMAY ELECTTO ABORTIF 2. IF CONDITIONSPERMIT,CREWMAY ELECTTO
CONDITIONIS INTOLERABLE OVER-PRESSURIZEBY SELECTINGSUITDEMAND

REG TO PRESSPOSITION,

ALL B. TERMINATEPHASE B. MCC SURGEONWILLEVALUATEAND MAY RECOMMEN[
EARLYMISSIONTERMINATIONIF CORRECTIVE

ENTERNEXTBESTPTP ACTIONIS NOT EFFECTIVE.

30-20 ORALTEMPEXCEEDSlO0°F MCC SURGEONMAY RECOMMENDEARLYMISSIONTER-
DESPITECORRECTIVE MINATIONIF TREATMENTIS UNSUCCESSFUL.

A. IF DUE TO ILLNESS LAUNCH A.I. NOTAPPLICABLE

ALL 2. TERMINATEP_ASE

ENTERNEXTBESTPTP

B. IF RESULTANTFROM LAUNCH B.l.NOTAPPLICABLE
THERMALOVERLOAD

ALL 2. TERMINATEPHASE

ENTERNEXTBESTPTP

30-21 PLSSMETABOLICOVERLOAD EVA A. IF AMBERLINEIS EXCEEDED': A. AHBERLINELIMITIS WORKSUSTAINEDAT A
DECREASEACTIVITY. RATEGREATERTHAN2500BTU/HRFOR A PERIOD

LONGERTHAN5 MINUTES,AS DETERMINEDBY
PREFLIGHTERGOMETRYCALIBRATIONS.THEMCC
SURGEONWILLEVALUATEAND MAY RECOMMEND
DECREASEDCREWACTIVITY.

B. IF RED LINE ISEXCEEDED: B. RED LINELIMITIS WORKSUSTAINEDAT A
STOPACTIVITYAND REST. RATEGREATERTHAN3000BTU/HRFOR A PERIOD

LONGERTHAN2 MINUTES,AS DETERMINEDBY
PREFLIGHTERGOMETRYCALIBRATIONS.MCC
SURGEONWILLEVALUATEAND MAY RECOMMEND
THATTHE CREWSTOPACTIVITYAND REST.

RULENUMBERS30-22
THROUGH30-24ARE
RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION30 - AEROMEDICAL- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

30-25 INCREASEIN PCOZ

A. IS GREATERTIIANOR LAUNCH A.I,CONTINUEMISSION A, PC02SHOULDDECREASEBELOW2 MM Hg
EQUALTO 7.6MM HO WITHIN30 MINUTES.

ALL 2. CONTINUEMISSION

CHANGELiOHCANISTER

B. GREATERTHANOR LAUNCH B,I.CONTINUEMISSION
EQUALTO 7.6 _ Hg
AND UNABLETO ALL 2. CONTINUEMISSION B.2,LiOHCANISTERSMAy BE CHANGEDIN AN
DECREASE UNPRESSURIZEDCABIN,

(A)OPENSUITSAND BREATHE
FROMCABIN

(B) CHANGESECONDLiOH
CANISTER

(C) TESTPC02SENSOR B.2.(C) PC02SENSORTEST:

PURGEPC02SENSORWITHDIRECT02
VALVEOPENFOR I0 SEC (REFECS

I HALFNO. 12).

IF ABOVEPROCEDURERESULTSINA
PC02READINGNEARZERO,THE PC02
SENSORIS OPERATINGPROPERLY.

C. GREATERTHANOR LAUNCH C.l.CONT,INUEMISSION
EQUAL TO lO MM Hg

ALL 2. TERMINATEPHASE C.2.PLSSACCEPTABLEC02 LEVELIS 16 MM Hg
(REFERENCEEVA MISSIONRULESCHART)

ENTERNEXTBESTPTP

30-26. PC02INSTRUMENTATION ALL CONTINUEMISSION
FAILURE

RULENUMBERS30-27
THROUGH30-34ARE
RESERVED.

MISSION REV )ATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION30 - AEROMEDICAL- CONCLUDED

ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE
30-35 MEASDESCRIPTION. PC___M_M ONBOARD TRANSDUCERS CATEGORY REFERENCE

CS_MM

ELECTROCARDIOGRAM CJOO60J NOT DISPLAYED M* 30-15,16

ELECTROCARDIOGRAM CJOO61J NOT DISPLAYED M* 30-15,16

ELECTROCARDIOGRAM CJOO62J NOT DISPLAYED M* 30-15,16

CO2 PARTIALPRESSURE CFOOOSP MF'TER COMMON HD 30-2,27,28

SUITCABINDELTAPRESS CFDOO3P NOT DISPLAYED HD 30-3,19

ORALTEMPERATURE CLINICAL M 30-20
THERMOMETER

PNEUMOGRAM CJO2OOP NOT DISPLAYED HD 30-17

PNEUMOGRAM CJO2OIP NOT DISPLAYED HD 30-17

PNEUMOGRAM CJO202P NOT DISPLAYED HD 30-17

L_

C02 PARTIALPRESSURE GFI521P METER HD

ELECTROCARDIOGRAM GT9999 NOT DISPLAYED M** 30-15,16

PNEUMOGRAM NOT DISPLAYED HD 30-17

PLS__._SS

PLSSELECTROCARDIOGRAM GT8124J M** 30-15,16

GT8224J M** 30-15,16

*MANDATORYUNTILSUITROOMDEPARTURE.

**MANDATORYUNTILLM CLOSEOUT.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS

R iITEM

CONSTRAINTSAND OPTIONS

31-I LRVMOBILITYRATESWILL BE DETERMINEDIN REALTIME. THESERATESWILL BE PROJECTEDFORMAINTAININGTHEEFFECTIVE

OPERATIONALENVELOPEANDREASSESSINGTHETRAVERSEPLAN. 'THEPROJECTEDRATESMAYBE ADJUSTEDUPWARDORDOWNWARD

FROMCOMPUTEDRATESBASEDONQUALITATIVEJUDGEMENTOF:

A, TERRAINDIFFERENCES

B. LOSSESIN DRIVINGTIME ATTRIBUTABLETO SURFACEOBSERVATIONS

C. UNSCHEDULEDSTOPS

RULENUMBERS31-2 THROUGH31-30 ARERESERVED

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

PRECEDENCE/SCHEDULING

31-31 IN ESTABLISHINGTHE SURFACEEXPLORATIONPLAN,THE TRAVERSEPLANSPREPAREDBEFORELAUNCHWILLBE USEDAS BASELINESAND

MODIFIEDAS NECESSARYTO ACCOMMODATETHE ACTUALLANDING'POINT,RADIUSOF OPERATIONS,TIMELINEAND MOBILITYCONSTRAINTS

AND LUNARSURFACEHARDWARECAPABILITYTO REACHTHE SE SELENOLOGICALFEATURES.THE MINIMUMTIMEREQUIREDFOR EACH

REGIONARE INCLUDED:

A, SOUTHMASSIF TBD MINIMUMTIME

B. NORTHMASSIF TB.__DD MINIMUMTIME

C. DARKMANTLE TBD MINIMUMTIME

D. LIGHTMANTLE TBD MINIMUMTIME

31-32 FOR SITUATIONSWHEREALL SURFACETASKSCANNOTBE ACCOMPLISHED,THE FOLLOWINGORDEROF PRECEDENCEWILLBE USEDIN

MAKINGSTATION/TASKTRADE-OFFS.

EVA l EVA___._22 EVA 3
STATION PRIORITY STATION PRIORITY STATION PRIORITY

ALSEP 1 2 1 6_ 1
1 2 3 2 7)

4 3 8 2
5 4 10 3

9 4

31-33 REASSESSHENTOF THE OPERATIONALEVA PLANWILLBE DONE IFANY OF THE FOLLOWINGCONDITIONSEXIST:

A. BEHINDTIMELINEBY MORETHANlO PERCENTOF EVA TIMEREMAINING

B, AHEADOF TIMELINEBY MORETHAN15 MINUTES

C. DEGRADATIONOF THE LRV TO SUCHAN EXTENTTHATA MIMIMOMOF 4 KM/HRVEHICLESPEEDCANNOTBE MAINTAINEDOR

T_E PLANNEDTRAVERSEVIOLATESTHE REDEFINEDOPERATIONALENVELOPE

31-34 IF A REALIGNMENTOF THE TRAVERSEIS REQUIRED,EITHERBY EXTENSIONSOR REDUCTIONS,THE REVISIONWILLNORMALLYBE

PASSEDTO THE CREWAS EVA PAD UPDATESAT APPROXIMATELYTHE I/3AND 2/3 EVA COMPLETIONPOINTS.

31-35 TOTALDRIVINGTIME FROMTHE LM TO STATION2 WILLBE LIMITEDTO l HOUR. DEPARTURETIMEFROMSTATION2 WILLBE LIMITED •
TO 2 HOURSAND 50 MIN TO MAINTAINMARGINSFOR STATION3 AND 4 WALKBACK.

31-36THROUGH31-50ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

31-5] THE LRV RADIATORCOVERSWILLBE DUSTEDBEFOREOPENING. THE RADIATORsuRFAcESWILLBE DUSTEDEACHTIMETHE
COVERSARE OPENEDWITHRADIATORSIN THE SUN.

31-52 THE AUXILIARYPWR BYPASSSWITCHWILLBE PUT IN THE ON POSITIONONLYAFTEREVA3.

31-53 THE DRIVEENABLESWITCHESWILLNOT BE OPERATEDAFTERINITIALCONFIGURATIONEXCEPTAS REQUIREDFOR FAILURESOR
MALFUNCTIONISOLATION.

31-54 LRV PARKINGCONSTRAINTSFOR LRVAND PAYLOADTHERMALCONSIDERATIONSARt AS FOLLOWS:

A. THE LRV WILLBE PARKEDA MINIMUMOF BO FT FROMTHE NEARESTLM SIDE.

B. PARKINGDURATION REQUIREDSUN AZIMUTH CRITICALITEM

LESSTHAN:

6 HRS IN SUN ANY N/A

2 HRS IN SHADE ANY N/A

MORETHAN:

6 HRS IN SUN 80°-110° CCW FROMUPSUN* LCRU,C&D CONSOLE

2 HRS IN SHADE NOT RECOMMENDED C&D CONSOLE

LRV NAVIGATION

LCRU

*FORBETWEENEVA'SPARKING,THE LRVNAVIGATIONHEADINGWILLBE USEDTO PARKTHE LRV85° CCW FROMUPSUN.

HEADINGWILLBE SPECIFIEDBY MCC BASEDON SUN AZIMUTH.

31-G5 LRV BATTERYPOWER/THERMALMANAGEMENTWILLBE ACCOMPLISHEDTHROUGHCONFIGURATIONOF THE BATTERYLOADS,LIMITINGUSE

OF NON-CRITICALSYSTEMSAND BY OPENINGTHE BATTERYCOVERSWHILEPARKINGUPSUNAT TRAVERSESTOPSGREATERTHAN

30 MIN. THE CONDITIONSTO BE MAINTAINEDTHROUGHTHISMANAGEMENTINORDEROF PRIORITYARE:

A. BATTERIESSHALLBE MAINTAINEDIN TEMPERATURERANGEOF:

I. 40° F - 125° F FOR EVA 1 AND 2

2. 40° F- 140° F FOR EVA3

B. RELATIVESTATE-OF-CHARGEBETWEENBATTERIESBALANCEDTO WITHINgo AMP-HOURS

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

31-56 LRV BATTERYCOVERSWILLBE OPENEDDURINGEVA/LRVCLOSEOUTAT THE LM.

31-57 DELETED

31-58 THE LRV MUSTREMAINSTATIONARYFOR l MINUTE30 SECONDSFOLLOWINGNAVIGATIONSYSTEMTURN-ONTO ALLOWTHE DIRECTIONAL

GYROUNIT(DGU)TO ATTAINOPERATINGSPEED. DURINGTHISWARM-UPPERIODTHE GYROTORQUINGSWITCHMAY NOT BE
OPERATED.USE OF THE SYSTEMRESETSWITCHIS NOT CONSTRAINEDBY THISRULE.

31-59 THE LRV DGU WILL BE ALIGNEDBEFOREDEPARTUREFROMTHE LM ON EACHEVA. THE DGU WILLBE CHECKEDAT DESIGNATEDPOINTS

ON THE TRAVERSE.IT WILLBE TORQUEDTO REALIGNIF IT HAS DRIFTED>2 DEGREES.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFIC

31-60 RESERVED

3]-61 FORWARDOR REARSTEER- ELECTRICALLYDISABLETHE FAILED MAY EVENTUALLYREQUIREPINNINGIF UNPOWERED
ING UNITFAILSTO STEERINGUNIT. STEERINGWANDERSEXCESSIVELY.
RESPONDTO HAND-
CONTROLLERCOMMAND

31-62 FORWARDOR REARSTEER- ELECTRICALLYDISABLEAND MECHANICALDECOUPLINGAND STEERINGLOCKING
ING UNITDRIVEHARDOVER MECHANICALLYDECOUPLEAFFECTED ARE IRREVERSIBLEFORTHE FRONTWHEELS.
WITHHANDCONTROLLERIN UNITAND LOCKAFFECTEDWHEELS
NEARCENTERPOSITION IN STRAIGHTAHEADPOSITION.

31-63 BOTHSTEERINGUNITS ELECTRICALLYDISABLE,DECOUPLE,
DRIVEHARDOVERCONTRARY AND LOCKSTEERING.CREWASSESS
TO STEERINGCOMMANDOR DIRECTIONALCONTROLUSINGLEFT/
FAILTO RESPONDTO HAND RIGHTDRIVEPOWERTO DETERMINE
CONTROLLER TRAVERSELIMITS.

MISSION REV )ATE SECTION GROUP PAGE

APOLLO17 FNL 9/I/72 LUNAR LRV
SURFACEOPS MOBILITY 31-B Tape41.6

TSG 291 NASA--MSC



NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION HA:E RULING DUES/NOTES/COMMENTS

31-64 DELETED

Sl-6S TRACTIONDRIVEMOTOR
TEMPEXCEEDS4OO°FOR
PREDICTEDTO EXCEED
450°F

A. MOTORIS NOT NEEDED A. REMOVEMOTORFROMSERVICE A. MOTORiS REUSABLEAFTERCOOLDOWNTO BELOW
TO MAINTAINLRV ELECTRICALLY.DECOUPLE 400 DEG F. DUSTREMOVALMAY HELPCOOLDOWN.
MOBILITY MECHANICALLYAT NEXTSTOP.

B. MOTORIS REQUIRED B. MOTORWILLBE KEPTIN SER- V. ATTEMPTMOTORCOOLDOWNWHILEIN USE BY:
TO MAINTAINACCEPT- VICE. TRAVERSEWILLBE
ABLELRV MOBILITY AJUSTEDTO BE WITHINWALKING I. DRIVINGATLEAST4 _/HR

ENVELOPEBEFORETDS REACHES
450°F. 2. AVOIDINGPROLONGEDUPSLOPES

3. BRUSHINGACCUMULATEDDUST

31-66 INSUFFICIENTPOWERTO TAKEACTIONIN THE FOLLOWING
COMPLETETHE NOMINAL ORDERAS REQUIRED:
MISSION

I. REMOVETHE LCRUFROMLRV
POWER

2. CURTAILTHE TRAVERSETO
WITHINTHE LRV POWER
AVAILABLE

31-67 BRAKEWILLNOT RELEASE
ON ONE WHEEL

A. TRACTIONDRIVEIS A. REMOVEPOWERAND DECOUPLE A. IT WOULDBE WORTHTIMETO CHECKTHE WHEEL
NOT REQUIREDFOR WHEELBEFORECONTINUING AFTEREACHSTOPAS WORKINGVIBRATIONAND
LRVMOBILITY MISSION. SHOCKMAY FREEMECHANISM.

B. TRACTIONDRIVEIS B. ATTEMPTTO FREEBRAKEBY B. I? IS DUBIOUSIF TRACTIONDRIVEWILLOVER-
REQUIREDFOR LRV BACKING/FORWARDMOTION, COMEBRAKE,BUT ALL EFFORTSSHOULDBE
MOBILITY LEFTAND RIGHTSTEERING EXPENDEDBEFOREABANDONINGLRV.

COMMANDS,AND INDUCEDSHOCKS
AND VIBRATION.IF ALL
FAILS,USE TRACTIONDRIVE
TO ACHIEVELRV MOBILITY.

31-68 ABNORMALAMPEREUN- REDISTRIBUTELOADSTO MAINTAIN
BALANCEBETWEEN BATTERYREDUNDANCY.IF A
BATTERYl AND BATTERYB DEFINITEMOTORSHORTEXISTS

(LOSSOF POWEROUTPUTOF
TRACTIONDRIVE),SHUTDOWN
TRACTIONDRIVEAND DECOUPLE
AT NEXTSTOP IF EXCESSIVE
MECHANICALDRAGIS SUSPECTED.

31-69 RESERVED
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MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

31-70 TRACTIONDRIVEMOTOR
POWERCIRCUITRY:

A. FAILSON A. REMOVEPOWERFROMAFFECTED A. DRIVEPOWERCB WILLPOP IF FAILUREOCCURS
TRACTIONDRIVE. USE AS WHILEBRAKEIS SET. CURRENTLIMITINGIS
NECESSARYTO ACHIEVEACCEPT- BYPASSED.
ABLEMOBILITY,

B. FAILSOFF B. REMOVEPOWERFROMAFFECTED B. NO "JACKRABBIT"MODECAPABILITYWITH
TRACTIONDRIVE AFFECTEDTRACTIONDRIVE.

31-71 TRACTIONDRIVEMOTOR

CONTROLCIRCUITRY: AA. FAILSON . USE AFFECTEDTRACTIONDRIVE A. USE DRIVEPOWERSWITCHTO TURNAFFECTED
AS DESIREDTO ACHIEVEMAX MOTORON OR OFF.
MOBILITY.POWERDOWNIF
MOTORIS UNMANAGEABLEAND
FORSTOPS.

B. FAILSOFF B. POWERDOWNAFFECTEDTRACTION
DRIVE. DECOUPLEIF EXCESS-
IVEWHEELDRAGIS SUSPECTED.

RULENUMBERS31-72
THROUGH31-100ARE
RESERVED.
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MISSIONRULES
SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

SURFACEEXPLORATIONSYSTEMS

31-101 THE FILM-REMAININGSTATUSFOR 70-F_MFILMWILLBE TRACKEDVIA pERIODICCREWREAD-OUTSTO ENSURERETENTIONOF ADEQUATE

FILMFOR TASKSREMAININGON THE EVA, FOR FILM-LIMITEDSITUATIONS,PHOTODOCUMENTATIONWILLBE REDUCEDIN THE

FOLLOWINGSEQUENTIALSTEPS:

A. ELIMINATEHIGHLYDESIRABLEPHOTOGRAPHYBEGINNINGWITHLOWESTPRIORITYTASKS.

B. ELIMINATEMANDATORYPHOTOGRAPHYWHERETV COVERAGECAN ADEQUATELYFULFILLTHE PHOTODOCUMENTATIONREQUIREMENT.

C. ELIMINATEMANDATORYPHOTOGRAPHYBEGINNINGWITHLOWESTPRIORITYTASK.
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MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R RULEI CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

I

i

TRAVERSEGRAVIMETER

31-I02 TGE MEASUREMENTMADE iTHEMEASUREMENTWIL[BE REPEATED A PHASELOCKEDLOOPP4_TEALARMIS INDICATED
WHILEMOUNTEDTO THE WITHTHE TGE PLACEDON THE BY THE THREEMOSTSIGNIFICANTDIGITSOF THE
LRV INDICATESA PHASE LUNARSURFACE. ALL FUTURE DISPLAYBEINGZERO.
LOCKEDLOOPRATEALARM MEASUREMENTSWILLBE MADEWITH

THE TGE PLACEDON THE LUNAR
SURFACE.

31-103 TGE MEASUREMENTMADE iPHASELOCKLOOPBYPASSMODE I. PHASELOCKEDLOOPRATEALARMIS INDICATED
WHILEPLACEDON LUNAR _WILLBE USEDTO REPEATTHE BY THE THREEMOSTSIGNIFICANTDIGITSOF
SURFACEINDICATESA :MEASUREMENTAND FOR ALL FUTURE THE DISPLAYBEINGZERO.
PHASELOCKEDLOOPRATE MEASUREMENTS.
ALARM 2. PHASELOCKEDLOOPBYPASSMODEIS INITIATED

BY DEPRESSINGBOTH"GRAV"AND "READ"
SWITCHESSIMULTANEOUSLY.

3. ALL MEASUREMENTSIN PHASELOCKEDLOOP
BYPASSMODEHAVEA ZERO INTHE MOST
SIGNIFICANTDIGITOF THE DISPLAY.

31-104 INTERMEDIATEOVENHOT PLACETGE IN LM SHADEWITH I. INTERMEDIATEOVENHOT ALARMIS INDICATED
ALARMIS EXPERIENCED RADIATORCOVEROPENEDPRIORTO BY A 6 OR 7 IN THE EIGHTHMOSTSIGNIFICANT
PRIORTO DEPARTUREON DEPARTINGON EVA TRAVERSE. DIGITOF THE DISPLAY.
EVA-I.

2. TGE WILLBE USEDON EVA'SII AND Ill.

}I-I05 PRECISIONOVENTEMP NO FURTHERMEASUREMENTSWILLBE MAXIMUMPOSITIVEDEVIATIONIS INDICATEDBY AN
REACHESMAXIMUMPOSITIVE ;TAKENDURINGTHE REMAINDEROF ODD NUMBERINTHE EIGHTHMOSTSIGNIFICANT
DEVIATION THE CURRENTTRAVERSE. DIGITOF THE DISPLAYAND A "7" IN THE NINTH

(LEAST)SIGNIFICANTDIGIT.
TGE WILLBE PLACEDIN THE LM
SHADOWWITHTHE RADIATOR
'SURFACEEXPOSEDAT THE EARLIEST
CONVENIENCE:

}I-106 RESERVED
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MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

:I-I07 TGEPHASELOCKLOOP PHASELOCKLOOPBYPASSMODE I. FAILUREOF PHASELOCKLOOPTO ACQUIRE
FAILS TO ACQUIRELOCK WILL BE USEDTO REPEATTHE LOCKIS INDICATEDBYA "9" IN THEMOST
DURINGA NORMALGRAVITY MEASUREMENTANDFORALL FUTURE SIGNIFICANTDIGIT OFTHE DISPLAY.
MEASUREMENT MEASUREMENTS

2. PHASELOCKEDLOOPBYPASSMODEIS
INITIATED BYDEPRESSINGBOTH"GRAV"AND
"READ"SWITCHESSIMULTANEOUSLY.

3. ALLMEASUREMENTSMADEIN THEPHASELOCKED
LOOPBYPASSMODEHAVEA ZEROIN THE MOST
SIGNIFICANTDIGIT OFTHE DISPLAY.

31-108 TGEIS OPERATEDIN PHASE TGEWILL BE PLACEDONLUNAR PLL BYPASSMODEHASNOFILTERINGREQUIREDFOR
LOCKEDLOOPBYPASSMODE, SURFACEFORALL MEASUREMENTS LRVMOUNTEDMEASUREMENTS.

TAKENIN THEPLL BYPASSMODE,

B1-109 TGEMEASUREMENTIN PHASE ABANDONTHETRAVERSEGRAVIMETERLOSSOF VIBRATINGSTRINGSIGNALACCELEROMETER.
LOCKEDLOOPBYPASSMODE :XPERIMENT
INDICATESZEROSIN THE
SEVENMOSTSIGNIFICANT
DIGITS OFTHE DISPLAY

31-110 BIAS MEASUREMENTLIGHT ABANDONTRAVERSEGRAVIMETER LOSSOF VIBRATINGSTRINGACCELEROMETEROUTPUT.
FAILSTO EXTINGUISH EXPERIMENT
AFTER5 MINUTESOF
MEASUREMENTTIME.
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MISSION RULES

SECTION31 LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SURFACEELECTRICALPROPERTIES

l-Ill SEP RECEIVERTEMPAT OPENRADIATORCOVERS,IO0% I. SEP IS NOT USEDDURINGEVA I.
INITIALDEPLOYMENTIS DURINGEVA I.
> TBD° F 2. COVERSNORMALLYREMAINCLOSEDDURING

EVA I_

l-If2 SEP RECEIVERTEMPPRIOR
TO A TRAVERSEIS:

A. > TBD___° F A. OPENRADIATORCOVERSIOO%
DURINGTHE EVA

B. < 20° F B. CLOSERADIATORCOVERS
DURINGTHE EVA

PLACETHE RECEIVERIN STBY
MODEPRIORTO THE TRAVERSE.

31-I13 SEP RADIATORSARE EXPOSE[ A. THE RADIATORSURFACESWILL
BE DUSTEDAFTEROPENINGTHE
COVERSAT THE END OF EACH
TRAVERSE

B. THE RADIATORSURFACESWILL
BE DUSTEDAT THE BEGINNING
OF EACHSTOPOORINGWHICH
THE COVERSWILLBE OPEN.

31-I14 RESERVED

31-115 BETWEENEVA SEP RADIATORCOVERSWILLNORMALLY
CONFIGURATION BE OPENED20% FOR BETWEENEVA

COUNTDOWN.

THISWILLBE ADJUSTEDTO 80%
OR I00%DEPENDINGON REAL-TIME
THERMALCONDITIONSAT THE END
OF THE EVA.
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MISSION RULES

SECTION32 - ALSEP

R ITEM

GENERAL

THE FOLLOWINGMISSIONRULESAPPLYTO FLIGHTCREW INVOLVEMENTWITHTHE APOLLOLUNARSURFACEEXPERIMENTPACKAGE

(ALSEP)WHILETHE CREWIS ON THE LUNARSURFACE. THESERULESARE EXCERPTEDFROMTHE EMRDFORAPOLLO17,AND MISSING

LETTERSON RULESOR MISSINGRULENUMBERSPERTAININGTO GUIDELINESOR RULINGSWILLBE FOUNDIN THATDOCUMENT.

ALSEPOPERATIONALGUIDELINES

32-I GENERAL

A. THESEALSEPGENERALOPERATIONALGUIDELINESARE BASEDON OBJECTIVESIN THE FOLLOWINGPRIORITIES:

I. HFE

2. LSF

3. LSG

4. LMS

5. LEAM

NOTE
RIPPLE-OFFSEQUENCEIS:

I. PDR l (7 W)

2. PDR 2 (14W)

B. LMS

4. LEAM

B. HFE

BTHROUGH REFERENCEEMRDFOR APOLLO17

H,

I. THE ALSEPSHORTINGPLUGSWITCHWILLBE ACTIVATEDASAPAFTERCENTRALSTATIONDEPLOYMENT.

J. IF THE GROUNDIS UNABLETO OBTAINDOWNLINK,THE GROUNDWILLREQUESTTHE ASTRONAUTTO ROTATETHE RESET
POWERSWITCHCW AND THENCOW.

K. REFERENCEAPOLLO17 EMRD

L. A SINGLECOMMANDCARRIERWILLBE MAINTAINEDON AND IN THE SAFEDCONFIGURATIONEXCEPTTO SENDCOMMANDSAND

REMOTESITEHANDOVERSFROMDEPLOYMENTINITIATIONUNTILAFTERLM LIFT-OFFTO PROVIDEADDITIONALPROTECTION

AGAINSTTHE GENERATIONOF SPURIOUSCOF'_4ANDS.

M. THE HFE BOREHOLESWILLHAVEPRIORITYOVERTHE DRILLCORESTEM. THE HFE BOREHOLESWILLBE ATTEMPTEDFIRST,
IF PROBLEMSARE ENCOUNTERED,EFFORTSON BOREHOLESWILLBE TERMINATEDAFTERA TOTALOF 20 MINUTESACCUMULATED

DRILLON TIME.
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MISSION RULES

SECTION32 - ALSEP- CONTINUED

R ITEM

32-I N, IF A HARDOBJECTIS ENCOUNTEREDWHICHREDUCESDRILLRATETO LESSTHAN5 INCHESPER MINUTEON EITHERHFE PROBE

(CONT) HOLE,THE FOLLOWINGWILLBE ACCOMPLISHED:

I. IF THE SECONDSTEMSECTIONIS NOT ATTACHED,WITHDRAWAND STARTAT A NEW LOCATIONFORA MAXIMUMOF TWO

WITHDRAWALS.

2. IF THE SECONDSTEMSECTIONIS ATTACHED,CONTINUEUNTILIO MINUTESOF POWERON TIMEFOR DRILLSTRINGHAS

ELAPSED.

O. REFERENCEAPOLLO17 EMRD

P, IF THE CREWMUSTRETURNTO THE LM PRIORTO COMPLETEALSEPDEPLOYMENT,THE SHORTINGPLUGSWITCHWILLBE

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

(PICKUP HEREON EVA 2)

Q. THROUGHR. REFERENCEAPOLLO17 EMRU

S. FORANY MALFUNCTIONDURINGA SURFACETASK,A MAXIMUMOF lO MIN WILLBE SPENTON THE CONTINGENCYPROCEDUREBEFORE

THE TASKIS ABANDONED,WITHTHE FOLLOWINGEXCEPTIONS:

•I. RTG FUELING- UP TO 20 MINWILLBE ALLOWEDIN EXERCISINGRTG FUELINGCONTINGENCYPROCEDURES.

2. ALSEPPACKAGEl TO PACKAGE2 CABLECONNECTIONS- UP TO 20'MINWILLDE ALLOWEDFOR MAKINGTHE CABLECONNECTION.

3. ALSEPANTENNA- UP TO 30 MIN WILLBE ALLOWEDFORANTENNAERECTIONAND ALIGNMENT.

4. ALSEPDEPLOYMENTMAY BE CONTINUEDON A LATEREVA IF ADDITIONALTIMETO SPENDON CONTINGENCYPROCEDURESIS

REQUIREDTO ATTAINAN OPERATIONALALSEP.

T. FOR EVA TERMINATIONOR OTHERINTERRUPTIONSDURINGALSEPDEPLOYMENT,THE FOLLOWINGDEPLOYMENTINTERRUPT!OBPOINTS
WILLBE OBSERVEDIF PERMITTEDBY CREWSAFETYCONSIDERATION:

I. REMOVEALSEPPACKAGESI AND 2. CLOSESEQ.BAY DOOR. REPLACEALSEPPACKAGESWITHHANDLESUP AND WITH

EXPERIMENTSFACINGTHE SUN WITHIN±15°.

2. TILTFUELCASK(DOMENOT REMOVED).

3, TILTFUELCASK. REMOVEDOME, DO NOT DEFUEL,

4. FUELRTG.THENCARRYALSEPTO DEPLOYMENTSITE. REMOVEALL COMPONENTSFROMPACKAGE2. CARRYPACKAGEl TO

EMPLACEMENTSITE, DO NOT CONNECTRTG CABLETO CS UNLESSSUFFICIENTTIMEIS AVAILABLETO ERECTTHE

CS SUNSHIELD.

5. CONNECTHFE CABLETO CS. REMOVEPSE,ASE,AND LSM FROMSUBPACKAGEI. ALIGNCS AND RAISESUNSHIELD.MOUNT

ANTENNAMAST,GIMBAL,AND ANTENNA. LEVELAND ALIGNANTENNA,DEPRESSSHORTINGPLUGON WAY BACKTO LM.

6. DEPLOYALSEPEXPERIMENTSAND COMPLETETASKS. A HOLDPOINTEXISTSAFTEREACHTASKIS COMPLETED.DEPRESSSHORT-

INGPLUGSWITCHAND ROTATEASTROSWITCHI CLOCKWISEON WAY BACKTO LM (SEECONTINGENCYPROCEDURESFOR

HOLDPOINTS).
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MISSION RULES

SECTION32 - ALSEP- CONTINUED

R ITEM

32-I U. IF ALL SPOTSON TEMPLABLEON HORSECOLLARARE BLACKAFTERFUELINGRTG,CREWMUSTNOT TOUCHSNORTINGPLUGUNTILIT

(CONT) HAS COOLEDSUFFICIENTLY(I0 MIN ON PKG l).

V. ALSEPDEPLOYMENTWILLNOTBE STARTEDIF IT IS KNOWNTHATLESSTHANI HR 30 MIN IS AVAILABLEFORALSEPIN EVA I.

32-2 REFERENCEAPOLLO17 EMRD

AND

32-3

32-4 A. REFERENCEAPOLLO17 EMRD

B. THE CREWWILLREPORTRECHECKOF THE LSG LEVELAND ALIGNMENTAFTEREXPERIMENTUNCAGING.

32-5 A, REFERENCEAPOLLO17 EMRD

B. THE LSP CHARGESWILLBE DEPLOYEDIN LINEOF SIGHTWITHTHE LSP XMTRANTENNAAND IN AN AREAWHERETHE CHARGEWILL
HAVEUNIFORMCONTACTWITHTHE LUNARSURFACE

C. THROUGHD REFERENCEAPOLLO17 EMRD

E. DEPLOYMENTOF THE LSP EXPLOSIVEPACKAGE(EP)WILLBE TERMINATEDANY TIMEONLYONE SAFETYFEATUREREMAINS. THE
FOLLOWINGCONDITIONSMUSTBE MET BEFORETHE EP CAN DETONATE:

I. ASTROSW #2 ROTATEDTO CW (ENABLE)POSITION.ENABLES29 V TO THE LSP CENTRALELECTRONICS.

2. LSP "OPERATE"CMD (OCTAL055)RECEIVEDBY LSP CENTRALELECTRONICS.

3. LSP TRANSMITTERPULSESENABLECMD (OCTAL156)RECEIVEDBY LSP CENTRALELECTRONICS.

4. LSP FORMATON CMD (OCTAL003)RECEIVEDBY THE ALSEPCENTRALSTATIONDDP.

5. TIME-OUTOF SAFE/ARMSLIDETIMERTO THE ARM CONDITION.

6. TIME-OUTOF THERMAL'BATTERYTIMER.

STATUSOF EACHOF THESESAFETYFEATURESDURINGNORMALCREWHANDLINGIS AS FOLLOWS:

FEATURESSAFED TOTALNUMBERSAFED

I. ALSEPDEPLOYMENT I, 2, 3, 4, 5, 6 6

2. CHARGEDEPLOYMENT 2, 3, 4, 5, 6 5

3. LSP PASSIVELISTENING 3. 5, 6 3

32-6

THRU REFERENCEAPOLLO17 EMRD

32-80
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MISSION RULES

SECTION32 - ALSEP- CONCLUDED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

32-81 UNABLETO DRILLNORMAL
HFE EMPLACEMENTHOLES

A. IF EITHERHOLEIS A.l.HAND-AUGERBORESTEMSINTO
LESSTHAN24 INCHES SUBSURFACEAT LEAST
DEEPAND DRILLIS 40 INCHES
INOPERABLE

2. IF UNSUCCESSFUL'INSERT
PROBEINTOHOLEMADEBY A
DOUBLECORETUBE. FILL
HOLEAROUNDPROBE.

3. IF UNABLETO OBTAINDEPTH
>24 INCHES,DIG TRENCH
APPROX.4 FT LONG,SLOPING
FROMl INCHDEEPAT ONE END
TO APPROX.18 INCHESDEEP
AT OTHERBMD. PLACEPROBB
IN TRENCHWITHCABLEAT
SHALLOWEND.'COVERPROBE
AND FIRST6 FT OF CABLE
WITHAS MUCHSOILAS
POSSIBLE.

B. NEITHERHOLE IS B. DRILLDEEPCOREAT PROBE B. USE TREADLEAND EXTRACTORTO HOLDSOILIN
24 INCHESDEEPAND NO, l LOCATIONAND INSERT PLACE. MOVETREADLEAT LEASTI0 FEETDOWN
DRILLIS STILL PROBEIN HOLETHROUGH THE CABLETOWARDTHE ELECTRONICS.
OPERABLE TREADLE,AND CAVESOIL IN

AROUNDPROBE.

C, IF HOLEIS NOT C. PLACEPROBEIN HOLEAS FAR
NOMINALDEPTH AS IT WILLGO. EMPLACE

LOWERRADATIONSHIELDON
THE TOP OF THE PROBE
REGARDLESSOF PROBEDEPTH.

32-82 HAVECHOICEOF DRILLING DRILLSECONDHFE PROBEEMPLACE- HFE HAS PRIORITYOVERCORESAMPLE.
SECONDHFE HOLEOR CORE MENTHOLE,
SAMPLEHOLE

32-83 DRILLRATEREDUCEDTO A. IF LESSTHANTWO STEM
i LESSTHAN5 INCHESPER SECTIONSARE ATTACHEDTO
MINUTE THE POWERHEAD,WITHDRAW

AND STARTAT NEW LOCATION
FOR MAXIMUMOF TWO WITH-
DRAWALS.

B. IF TWO OR MORESTEMSECTIONS
ARE A_TACHEDTO THE POWER
HEAD,CONTINUEUNTIL
lO MINUTESOF POWERON TIME
FOR THE DRILLSTRINGHAS
ELAPSED.

32-84 REFERENCEAPOLLO17
FHRU EMRD
32-II0
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MISSION RULES

APPENDIXA - ACRONYMSAND SYMBOLS

ACRONYMS

AC ALTERNATINGCURRENT
ACA ATTITUDECONTROLLERASSEMBLY
ACCEL ACOELEROMETER
ACCUM ACCUMULATOR
ADS ATTITUDECONTROLAND STABILIZATIONSYSTEM
ACT ACTUATOR
ADEG AUXILIARYDISPLAYEQUIPMENTGROUP
AEA ABORTELECTRONICSASSEMBLY
AELD ASCENTENGINELATCHINGDEVICE
AFD ASSISTANTFLIGHTDIRECTOR
AFETR AIR FORCEEASTERNTESTRANGE
A/G AIR-TO-GROUND
AGS ABORTGUIDANCESECTION
ALDS APOLLOLAUNCHDATASYSTEM
ALT ALTERNATE
AM AMPLITUDEMODULATION
AMP AMPERE(S)
ANT ANTENNA
AOA ANGLEOF ATTACK
AOH APOLLOOPERATIONSHANDBOOK
AOT ALIGNMENTOPTICALTELESCOPE
APS ASCENTPROPULSIONSYSTEM
APS AUXILIARYPROPULSIONSYSTEM
ARIA APOLLORANGEINSTRUMENTATIONAIRCRAFT
ASA ABORTSENSORASSEMBLY
ASAP AS SOONAS PRACTICAL
ASC ASCENT
ATCA ATTITUDEAND TRANSLATIONCONTROLLERASSEMBLY
ATP ALTERNATETARGETPOINT
ATT ATTITUDE
AUX AUXILIARY
AZUSA ELECTRONICTRACKINGAND VECTORINGSYSTEM,ETR

BA BANKANGLE
BAP BESTADOPTIVEPATH
BAT BATTERY
BDA BERMUDA,MSFNREMOTEDSITE
B/H BLOCKHOUSE
BMAG BODYMOUNTEDATTITUDEGYRO
BRSO BERMUDARANGESAFETYOFFICER
BSE BOOSTERSYSTEMSENGINEER
BTU BRITISHTHERMALUNIT

CAL CALIBRATE
CASTS COUNTDOWNAND STATUSTRANSMISSIONSYSTEM
CB CIRCUIT-BREAKER
CCATS DOI_MAND,COMMUNICATIONS,AND TELEMETRYSYSTEM
CCW COUNTERCLOCKWISE
CDH CONSTANTDELTAHEIGHT
CDP COMMANDDATAPROCESSOR
GDR COMMANDER
GDU COUPLINGDATAUNIT
DES CONTROLELECTRONICSSYSTEM
CEVT CONTINGENCYEXTRAVEHICULARTRANSFER
CFM CUBICFEETPER MINUTE_
CIF CENTRALINSTRUMENTATIONFACILITY
DIM COMPUTERINPUTMATRIX
CKT CIRCUIT
CLTC CHIEFLAUNCHVEHICLETESTCONDUCTOR
CM COI4_ANDMODULE
CMC COW#4ANDMODULECOMPUTER
CMD COMMAND
CMP COMMANDMODULEPILOT
C/O CUTOFF
C02 CARBONDIOXIDE
COAS CREWOPTICALALIGNMENTSIGHT
COl CONTINGENCYORBITINSERTION
COMM COF_MUNICATION
CONF CONFERENCE
CONTROL LM GNC SYSTEMSENGINEER
CP COV#IUNICATIONSPROCESSOR
CRO CARNARVON,MSFNREMOTEDSITE
CRYO CRYOGENICS

MISSION REV DATE SECT_QN GROUP PAGE
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MISSION RULES

APPENDIXA - ACRONYMSAND SYMBOLS- CONTINUED

R ITEM

CSI CONCENTRICSEQUENCEINITIATE
CSM COMMANDSERVICEMODULE
CTE CENTRALTIMINGEQUIPMENT
CVS CONTINUOUSVENTSYSTEM
CVTS CHIEFVEHICLETESTSUPERVISOR
CW CLOCKWISE
C&W CAUTIONAND WARNING
CYI CANARYISLAND

DAP DIGITALAUTOPILOT
DB DEAOBAND
DC DIRECTCURRENT
DCA DIGITALCOMMANDASSEMBLY
DCS DIGITALCOMMANDSYSTEM
DDD DIGITALDISPLAYDRIVER
DECA DESCENTENGINECONTROLASSEMBLY
DEDA DATAENTRYANDDISPLAYASSEMBLY
DEG DEGREE
DESC DESCENT
DPI DEVELOPMENTFLIGHTINSTRUMENTATION
DIC DPS INSERTIONCAPABILITY
DK DOCK
DKD DOCKED
DOD DEPARTMENTOF DEFENSE
DPS DESCENTPROPULSIONSYSTEM
DRA DISCRETERECOVERYAREA
DRS DATARECEIVINGSTATION
DSC DYNAMICSTANDBYCOMPUTER
DSE DATASTORAGEEQUIPMENT
DSKY DISPLAYKEYBOARD
DTO DETAILEDTESTOBJECTIVE
D/TV DIGITALTO TELEVISION

ECS ENVIRONMENTALCONTROLSYSTEM
EDS EMERGENCYDETECTIONSYSTEM
EECOM " ELECTRICAL,ENVIRONMENTAL,AND COMMUNICATIONS
EKG ELECTROCARDIOGRAM
EMR ERRORMONITORREGISTER
EMRD EXPERIMENTSMISSIONRULEDOCUMENT
EMS ENTRYMONITORINGSYSTEM
EMU EXTRAVEHICULARMOBILITYUNIT
ENG ENGINE
EPS ELECTRICALPOWERSYSTEM
ERR ERROR
ESE ELECTRONIC-SUPPORTEQUIPMENT
ETDM RANGESAFETYSUPERVISOR,KSCCALLOUT
ETR EASTERNTESTRANGE
EVA EXTRAVEHICULARACTIVITY
EVAP EVAPORATOR
EVT EXTRAVEHICULARTRANSFER
EVVA EXTRAVEHICULARVISORASSEMBLY

F/A FORWARD/AFT
FC FUELCELLOR FLIGHTCONTROL
FCSM FLIGHTCOMBUSTIONSTABILITYMONITOR
FD FLIGHTDIRECTOR
FDAI FLIGHTDIRECTORATTITUDEINDICATOR
FDO FLIGHTDYNAMICSOFFICER
FIDO FLIGHTDYNAMICSOFFICER
FIG FIGURE
FITH FIREIN THE HOLE
FL FULLLIFT
FM FREQUENCYMODULATION
FPS FEETPER SECOND
FQR FLIGHTQUALIFICATIONRECORDER
FTP FIXEDTHROTTLEPOINT

G GRAVITY
G&C GUIDANCEAND CONTROL
GASTA GIMBALANGLESEQUENCETRANSLATIONASSEMBLY
GBI GRANDBAHAMAISLAND
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MISSION RULES

APPENDIXA - ACRONYMSANDSYMBOLS- CONTINUED

R ITEM

GCTA GROUNDCOMMANDTV ASSEMBLY
GDA GIMBALDRIVEASSEMBLY
GDC GYRODISPLAYCOUPLER
GET GROUNDELAPSEDTIME
GETI GROUNDELAPSEDTIMEOF IGNITION
GMT GREENWICHMEANTIME
GMTLO GREENWICHMEANTIMEOF LIFTOFF
G&N GUIDANCEAND NAVIGATION
GN2 GASEOUSNITROGEN
GNC GUIDANCE,NAVIGATION,ANDCONTROL
GNCS GUIDANCE,NAVIGATION,ANDCONTROLSYSTEM
GND GROUND
GRR GUIDANCEREFERENCERELEASE
GRS GAMMA-RAYSPECTROMETER
GSFC GODDARDSPACEFLIGHTCENTER
GTS GIMBALTRIMSYSTEM
GUIDO GUIDANCEOFFICER

HB HYDROGEN
H20 WATER
Ha HEIGHTOFAPOGEE
HAW HAWAII
HBR HIGHBIT RATE
DF HIGHFREQUENCY
HFE HEATFLOWEXPERIMENT
Hp HEIGHTOF PERIGEE

, HS HIGH-SPEED
HZ HERTZ

IC INTERCOMMUNICATIONSEQUIPMENT
IGA INNERGIMBALAXIS
IMU INERTIALMEASUREMENTUNIT
INJ INJECTOR
INST INSTRUMENTATION
INV INVERTER
IP IMPACTPOINTOR IMPACTPREDICTION
IRIG INERTIALRATEINTEGRATINGGYRO
ISOL ISOLATION
ISS INERTIALSUBSYSTEM
IU INSTRUMENTATIONUNIT
IVT INTRAVEHICULARTRANSFER

JD JET DRIVER

KOH POTASSIUMHYDROXIDE
KSC KENNEDYSPACECENTER

LB POUND
LBR LOW BIT RATE
LCG LIQUIDCOOLINGGARMENT
LCRU LUNARCOMMRELAYUNIT
LEAM LUNAREJECTAAND METEORITES
LES LAUNCHESCAPESYSTEM
LET LAUNCHESCAPETOWER
LGC LM GUIDANCECOMPUTER
LH2 LIQUIDHYDROGEN
LiOH LITHIUMHYDROXIDE
LM LUNARMODULE
LMDE LM DESCENTENGINE
LMP LUNARMODULEPILOT
LMS LUNARMASSSPECTROMETER
L/O LIFTOFF
LOI LUNARORBITINSERTION
LOS LINE-OF-SIGHT
LOX LIQUIDOXYGEN
L/R LEFT/RIGHT
LRV LUNARROVINGVEHICLE
LSG LUNARSURFACEGRAVIMETER
LSP LUNARSEISMICPROFILING
LV LOW VOLTAGE
L/V LAUNCHVEHICLE
LVDA LAUNCHVEHICLEDATAADAPTER
LVDC LAUNCHVEHICLEDIGITALCOMPUTER
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NASA - Manned Spacecraft Center

MISSION RULES

APPENDIXA - ACRONYMSAND SYMBOLS- CONTINUED

ITE.___M_M

MALF MALFUNCTION
MC MAPPINGCAMERA
MCC MISSIONCONTROLCENTER
MOO MIDCOURSECORRECTION
MC&W MASTERCAUTIONAND WARNING
MDAS MEDICALDATAACQUISITIONSYSTEM
MED MANUALENTRYDEVICE
MFSC MASTEREVENTSSEQUENCECONTROLLER,
MFCO MANUALFUELCUTOFF
MFV MAINFUELVALVE
MGA MIDDLEGIMBALAXIS
MIL MERRITTISLAND
MITE MASTERINSTRUMENTATIONTIMINGEQUIPMENT
MNFLD MANIFOLD
M&O MAINTENANCEAND OPERATION
MOC MISSIONOPERATIONSCOMPUTER
MS MASSSPECTROMETER
MSFN MANNEDSPACEFLIGHTNETWORK
MSK MANUALSELECTKEYBOARD
MSTC CSM SPACECRAFTTESTCONDUCTOR.
MTVC MANUALTHRUSTVECTORCONTROL
MUX MULTIPLEXER

NASA NATIONALAERONAUTICSAND SPACEADMINISTRATION
NCC COMBINEDCORRECTIVEMANEUVER
NM NAUTICALMILES
NPV NON-PROPULSIVEVENT
NSR COELLIPTICALMANEUVER

02 OXYGEN
O/B ONBOARD
ODOP OFFSETDOPPLERAND POSITION
OGA " OUTERGIMBALAXIS
OMSF OFFICEOF MANNEDSPACEFLIGHT
OPS OXYGENPURGESYSTEM
ORDEAL ORBITALRATEDRIVEELECTRONICSAPOLLOLM
OXID OXIDIZER

PAFB PATRICKAIR FORCEBASE
PAM PULSEAMPLITUDEMODULATION
PB PUSH-BUTTON
PC PAN CAMERA
PC PERICYNTHION
PCM PULSECODEMODULATION
PCMGS PULSECODEMODULATIONGROUNDSTATION
PCOZ PARTIALPRESSURECARBONDIOXIDE
PDR POWERDISSIPATIONRESISTOR
PDS/DD PLOTTINGDISPLAYSUBCMANNEL/DATADISTRIBUTION
P&FS PARTICLESAND FIELDSSUBSATELLITE
PGA PRESSUREGARMENTASSEMBLY
PGNCS PRIMARYGUIDANCEAND NAVIGATIONCONTROLSYSTEM,CSM
PGNS PRIMARYGUIDANCEAND NAVIGATIONSYSTEM,LM
PIPA PULSEINTEGRATINGPENDULOUSACCELEROMETER
PLSS PORTABLELIFESUPPORTSYSTEM
PO POWEROUT
P02 PARTIALPRESSUREOXYGEN
POS POSITION
POS PRIMARYOXYGENSYSTEM
PPM PARTSPER MILLION
PQGS PROPELLANTqUANTITYGAGINGSYSTEM
PRELN PRELAUNCH
PRESS pRESSURE
PRI PRIMARY
PROC PROCEDURE
PROP PROPELLANT
PSA POWERSERVOAMPLIFIER
PSI POUNDSPER SQUAREINCH
PSID POUNDSPER SQUAREINCHDIFFERENTIAL
PSS PAD SAFETYSUPERVISOR
PTA PULSETORQUEASSEMBLY
PTP PREFERREDTARGETPOINT
PTV PITCHTHRUSTVECTOR
PU PROPELLANTUTILIZATION
PUGS PROPELLANTUTILIZATIONAND GAGINGSYSTEM
PVT PRESSURE-VOLUME-TEMPERATURE
PYRO PYROTECHNICS

1
MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

IMBALSE APPENDIXA - ACRONYMSAND SYMBOLS- CONTINUED

__ ITEM__.

QTY QUANTITY

PAD RADIATOR
RET RETRACT
RCS REACTIONCONTROLSYSTEM
RCU REMOTECONTROLUNIT
RCVR RECEIVER
REF REFERENCE
REFSMMAT REFERENCETO STABLEMEMBERMATRIX
REQD REQUIRED
RETRB RETROELAPSEDTIMETO REVERSEB
RETRO RETROFIREOFFICER
REV REVOLUTION
RF RADIOFREQUENCY
RFO RETROFIREOFFICER
RGA PATEGYROASSEMBLY
RHC ROTATIONHANDCONTROLLER
RIP RANGEOF IMPACTPOINT
RL ROLLLEFT
RNDZ RENDEZVOUS
RP-RT DOWNRANGEERROR
RR RENDEZVOUSRADAR
RR ROLLRIGHT
RSI ROLLSTABILITYINDICATOR
RSO RANGESAFETYOFFICER
RSVR RESOLVER
RTACF REAL-TIMEAUXILIARYCOMPUTINGFACILITY
RTC REAL-TIMECOMMAND
RTCC REAL-TIMECOMPUTERCOMPLEX

S/C SPACECRAFT
SCE SIGNALCONDITIONINGEQUIPMENT
SCS STABILIZATIONAND CONTROLSYSTEM
SDS SCIENTIFICDATASYSTEM
SEC SECONDARY
SEC SECOND
SECO SUSTAINERENGINECUTOFF,S-IVBCUTOFF
SECS SEQUENTIALEVENTSCONTROLSYSTEM
SEP SURFACEELECTRICALPROPERTIES
SHe SUPER-CRITICALHELIUM \
SIG SIGNAL
SLA SPACECRAFTLM ADAPTER
SLV SATURNLAUNCHVEHICLE
SM SERVICEMODULE
SMJC SERVICEMODULEJETTISONCONTROLLER
SODB SPACECRAFTOPERATIONALDATABOOK
SOL SOLENOID
SOP STANDARDOPERATINGPROCEDURE
SOV SHUT-OFFVALVE
SPAN SPACECRAFTPLANNINGAND ANALYSIS
SPS SERVICEPROPULSIONSYSTEM
SRO SUPERINTENDENTRANGEOPERATIONS
SSC SPACESUITCOMMUNICATOR
STBY STANDBY
SW SWITCH
SXT SEXTANT

TB TIMEBASE
TBD TO BE DETERMINED
TC TESTCONDUCTOR
T/C TELEMETRYAND COMMUNICATIONS
TCE CONDENSEREXHAUSTTEMPERATURE
TCP THRUSTCHAMBERPRESSURE
TO&E TRANSPOSITION,DOCKING,AND EJECTION
TDP TELEMETRYDATAPROCESSOR
TELCOM LM EECOM
TEMP TEMPERATURE
TFF TIMEOF FREEFALL
THC THRUSTAND CONTROLLER
TIG TIMEOF IGNITION
TLI TRANSLUNARINJECTION
TM TELEMETRY
TMG THERMALMETEROIDGARMENT
TNK TANK
TOK THRUSTOKAY
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MISSION RULES

APPENDIXA - ACRONYMSAND SYMBOLS- CONCLUDED

R ITEM

TPF TERMINALPHASEFINALIZATION
TPI TERMINALPHASEINITIATE
TRNS TRANSFER
TRUN TRUNNION
TTC TRANSLATIONTHRUSTCONTROLLER
TTY TELETYPE
TVC THRUSTVECTORCONTROL

OID UPIDOWN
UDL UPDATALINK
UHF ULTRAHIGHFREQUENCY
UNDKD UNDDCKED
USB UNIFIEDS-BAND

VC VELOCITYCOUNTER
VEI INERTIALVELOCITYAT ENTRY
VGX VELOCITYTO BE GAINEDX-AXIS
VGY VELOCITYTO BE GAINEDY-AXIS
VGZ VELOCITYTO BE GAINEDZ-AXIS
VHF VERYHIGHFREQUENCY
VLV VALVE
VSM VIDEOSWITCHINGMATRIX

WBD WIDE-BANDDATA
WMS WASTEMANAGEMENTSYSTEM
WT WEIGHT

XFEED CROSSFEED
XMIT TRANSMIT
XMTR TRANSMITTER

Y YAW OR Y-AXIS
YTV YAW THRUSTVECTOR

Z Z-AXIS

SYMBOLS

H ALTITUDE
AVIN DELTAVELOCITYIN INSERTION
ATB DELTABURNTIME
AH DELTAATTITUDE
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MISSION RULES

APPENDIXB - DISTRIBUTIONLIST

R ITEM

DISTRIBUTIONLIST

DIRECTOR

AA/KRAFT,C. C., JR.
AB/SJOBERG,_S. A.
AC/ABBEY,G.

DIRECTOROF FLIGHTOPERATIONS

FA/TINDALL,H. W.
ROSE,R. G.

FLIGHTCONTROLDIVISION

FC/KRANZ,E. F.
GRIFFIN,G. D.
FRANK,M. P.
ROACH,J, W.
BROOKS.M, F.

FC2/HARLAM,C. S.
FC3/LOE,T. R. (43)
FB3/BLAIR,L. W. (2)
FC4/HANNIGAN,J. E. (25)
FCS/BOSTICK,J. C. (16)
FCS/SHELLEY,C. B. (6)
FC6/HOOVER,R. (24)
Fcg/SAULTZ.J. E. (18)
P-MO-F/HAMNER,R. S. (20)
FC7/STULLKEN,D. E. (27)ALSO,SENDEXTRACOPIESTO STULLKEN/FC7

FLIGHTSUPPORTDIVISION ,_

FS/STOKES,J. D.
FS4/BULLOCK,E. C. (18)
FS6/RANDALL,E. L.
FS6/GARMAN,J. R.
FS7/WATKINS,J. D.

MISSIONPLAHMINGAMD ANALYSISDIVISIOH

FM/MAYER,J. P. (2)
FM2/BENNETT,F. V. (6)
FM3/BROWN,R. H.
FM4/JENKINS,M. V.
FM7/CASSETT,M. D.
FM8/LINEBERRY,E. C.
FMg/MCHENRY,E. N.
FMI3/GURLEY,J. R. (3)

DIRECTOROF FLIGHTCREWOPERATIONS

CA/SLAYTON,D. K.
CB/ASTRONAUTOFFICE(I0)

FLIGHTCREWINTEGRATIONDIVISION

CD4/KUEHNEL,H. A.
CO2/FRAHKLIN,G. C,

CREW TRAININGAND SIMULATIONDIVISION

BEI2/RUDD,D. D.
WARD,T.

CE2/FABER,S.
CEK/THOMPSON,L. E. (16)
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MISSION RULES

APPENDIXB - DISTRIBUTIONLIST- CONTINUED

R ITEM

CREWPROCEDURESDIVISION

CG3/ZEDEKAR,R. G. (5)
CG4/KRAMER,P. (4)
CGS/HOLLOWAY,T. W. (8)

DIRECTOROF MEDICALRESEARCHAND OPERATIONS'

DA/JOHNSTON,R. S.
DD/MEDICALbPERATIONS(7)

PUBLICAFFAIRSOFFICE

AP3/WARD,O. (3)

APOLLOSPACECRAFTPROGRAMOFFICE

PA/MORRIS,O. G.
LUNNEY,G. S.

PD/KUBICKI,R. L.
• PDI2/MISSIONSTAFFENGINEER

PG/GOREE,J. F. (2)
PDI2/KOHRS,D.
PD4/SILVER,M. (25)
PDg/WILLIAMS,L.
PE/CORCORAN,D. {4. 3)
PA23/TASH,H. L. (5
PT/ARABIAN,D. D,
PT3/DATALIBRARY(8)
KT/DOUGLAS,W. H.
NA/BLAND,W. M., JR.
PF/ (2)
PDI2/SEGNA,D. (2)

DIRECTOROF ENGINEERINGAND DEVELOPMENT

EA22/BURT,R.
EBS/BURTZLOFF
EB3/MUNFORD

JOHNSON,G. W.
EC/SMYLIE,R. E.

HURT,P. F.
EC2/GIBSON,J. L.
EC3/SAMONSKI,F. H. (2)
EC4/HINNERS,A. H.
EC7/RADNOFSKY,M. I.
EC9/LUTZ.C, C:
EEI3/IRWIN(9)
EF/GIESECKE,R. L.
EG2/COX,K. J.
EG7/HANAWAY,J.
EG8/WILSON,R. E.
EG/MIT/IL-LAWTON,T. M.
EP/FERGUSON,R. B. (3)
EP2/YODZIS,C. W. (4)
EP4/POHL,H. O. (3)
ES42/ROGERS,W. F, (Z)
EX/REDD,B.
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APPENDIXB - DISTRIBUTIONLIST- CONTINUED

R ITEM

FLIGHTSAFETYOFFICE

SN/RICE_C. N. (3)

RELIABILITYAND CERTIFICATIONOFFICE

NB2/WILLIAMS,H. L. (2)
NO/JONES,J. A.

DIRECTOROF SCIENCEAND APPLICATIONS

TA/CALIO,A. J. (3)
TA/WRIGHT,R. A. (3)
TDS/BALDWIN,R. (I0)

SKYLABPROGRAMOFFICE

KM/BISHOP,A.A.

TRW HOUSTON

TRW TECHNICALINFORMATIONCENTER,HOUSTONOPERATIONS(S)
H2/2064-MITCHELL,R. A.

NORTHAMERICANROCKWELLHOUSTON

SWIM,R. (2)

GODDARDSPACEFLIGHTCENTER

KNOX,C. B. (9)
CODE821.I
MANNEDFLIGHTOPERATIONSDIVISION,REQUIREMENTSSECTION

JOHNF. KENNEDYSPACECENTERNASA- MSOB

AA-AVO/SMITH,A. G. (4)
CEK/ASTROOFFICE(6)
LO/KAPYRAN,W. J.
LO-PLN-2/KNIGHT,G. W.
LV/GRUENE,H.
LV-B/RIGELL,I, A.
LV-OMO-I/NAGEL,C. G.
LV-OMO-3/YOUMANS,R. E.
LV-GDC/LEALMAN,R. E.
LV-INS/EDWARDS,M. D.
LS/WILLIAMS,J. O.
LS-EMG-71GASKIRS,R. B. (4)
LS-ENG-8/MARS,C. B. (4)

TBC,VAB 2LI/ZYZAK,E. (2E')(2)NR, 3MI/FISCHER,G. R.
MDC,3KI/SHAFFER,J. R. (2)
IBM,3NI/GROVIER,P. M. (2)
TS/CLARK,R. L. (2)
RS/MOORE,A. H.
IN/SENDLER,K. (3)
SO/GORMAN,R. E.
PSK/MORSE,A. E.
KSC MISSIONDIRECTOR'SOFFICE,R3121,MSO BLDG.
GAC,M/S 300-6/WATSON,J. K. (6)

MARSHALLSPACEFLIGHTCENTER

MSFC/P-MO-MGR,MISSIONOPERATIONSOFFICE(40)

/
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R ITEM

OFFICEMANNEDSPACEFLIGHT

M/MYERS,D.
MA/PETRONE,R.
MA/LEE,C. M.
MAO/LAND,E. W. (20)
TC/DRAPER,C. N. (5)
MAE/ALLMAN,J.

DOD MSF SUPPORTOFFICEPAFB_FLA

DDMS-M
DDMS-N/DEARMAN,J., MAJ.
ETOOP-2PAFBFLA,32925(7)

BIT INST.LABORATORIESCAMBRIDGE,MASS.

NEVINS,d. (4)
COPPS,S. (2)
LARSON,R. (2)
FELLMAN,P. (3)

GRUMMANAIRCRAFTENGINEERINGCORP.,BETHPAGE_NEW YORK

PRATT,R. (35)

HASA_DAYTONABEACHOPER_P. O. BOX 2500 DAYTONABEACH_FLA.32016

MA-2D/CAHALAN,P. F.

GENERAL'ELECTRIG_1830NASABLVD_HOUSTON,TEXAS77058

GE/753/NELSON,G. C.

BENDIX

TDX/MILEY,R.R.(2)

BOEINGCORPORATION

HAO4/DATAMANAGEMENT(4)

WEATHER

SANDERSON,ALANN.
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NASA - Manned Spacecraft Center

MISSION ROLES

APPENDIXC - CHANGECONTROL

CHANGECONTROL

1.0 INTRODUCTION

l.l PURPOSE

THE PURPOSEOF THISAPPENDIXIS TO DELINEATECHANGECONTROLPROCEDURESFORTHE MISSIONRULES. THISWILL

INSURETHE PROPERCOORDINATIONOF CHANGES,PROVIDEA RECORDOF PROPOSEDCHANGES(INCLUDINGTHE RATIONALE

FOR MAKINGTHEM),AND WILLPROVIDEA MEANSFORPROMULGATINGINDIVIDUALRULEUPDATESBETWEENREVISIONS

(INTERIMCHANGES).

l.Z EFFECTIVITY

SEPTEMBERl, 1972

2.0 CHANGEPROCEDURES

2.1 SUBMISSIONOF CHANGES

PROPOSEDCHANGESARE SOLICITEDFROMANY INDIVIDUALOR ORGANIZATIONHAVINGA VALIDINPUT. CHANGES

ORIGINATINGOUTSIDETHE FLIGHTCONTROLTEAMWILLBE SUBMITTEDDIRECTLYTO THE ASSISTANTFLIGHTDIRECTOR

(AFD). CHANGESORIGINATINGWITHINTHE FLIGHTCONTROLTEAMWILLBE SUBMITTEDTO THE AFD VIA THE PRIME

MISSIONOPERATIONSCONTROLROOM(MOOR)POSITIONCONCERNED,

2.1.I FORMAT

PERSONSDESIRINGTO SUBMITA PROPOSEDCHANGEWILLCOMPLETEALL ITEMSON THE FORMSHOWNIN FIGUREC-l

(FORMMUSTBE TYPED). ADDITIONALPAGESMAY BE USED IF THE SPACEPROVIDEDIS NOT ADEQUATE.THE COMPLETED

ORIGINALFORMAND ONE COPYWILLTHENBE FORWARDEDTO THE AFD.

THE AFD WILLREVIEWTHE FORMFOR COMPLETENESSAND PROPERMISSIONRULEFORMAT,AND MAKECORRECTIONSAS

REQUIRED.THE ORIGINATORWILLBE ADVISEDOF ANY SUCHCHANGES.

2.2 APPROVAL

2.2.1 COORDINATION

THE ORIGINATOROF THE CHANGEMAY OBTAINPRELIMINARYCONCURRENCES.THE AFD WILL,HOWEVER,OBTAINFORMAL

CONCURRENCESOR DISAPPROVALS(VERBALLYOR BY INITIATING)FROMTHE NECESSARYPERSONNEL.VERBALCONCURRENCES

WILLBE INDICATEDIN THE APPROPRIATESIGNATUREBOX.

2.2.2 SIGNOFF/DISAPPROVAL

UPONOBTAININGTHE REQUIREDCONCURRENCESOR NEGATIVECOMMENTS,THE AFD WILLPRESENTTHE PROPOSEDCHANGE

TO THE FLIGHTDIRECTORFOR FINALAPPROVALOR DISAPPROVAL.THE AFD MAY SIGNOFF OR DISAPPROVEPROPOSED

CHANGESIN THE ABSENCEOF THE FLIGHTDIRECTOR.

2,2.3 DISAPPROVEDCHANGES

IF A CHANGEIS DISAPPROVEDTHE AFD WILLRETURNTHE COPYTO THE ORIGINATOR.A COPYOF THE REQUESTED
CHANGEWILLBE RETAINEDFOR FUTUREREFERENCE.

M_SSION REV DATE SEOTIO_ GROUP PAGE
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APPENDIXC - CHANGECONTROL- CONCLUDED

R ITEM

2.3 PUBLICATIONANDDISTRIBUTIONOF INTERIMCHANGES

INTERIMCHANGESWILLBEDISTRIBUTEDVIA ANABBREVIATEDDISTRIBUTIONLIST CONSISTINGOFTHEMISSIONCONTROL

TEAM,PERTINENTNASAORGANIZATIONS,ANDTHEAPPROPRIATEVEHICLECONTRACTOR(S).

3.0 REVISIONS

3.1 DEVELOPMENT

THE AFD WILLCOMPILETHE EFFECTIVEINTERIMCHANGESAND CORRECTIONSOF MINORTYPOGRAPHICALERRORSINTO

COMPLETEPAGECHANGESTO THE BASICDOCUMENT. ("PENAND INK"CHANGESMAY BE USEDTO CORRECTTYPOGRAPHICAL

ERRORSIFTHEREARE NO OTHERCHANGESIN THE PAGECONCERNED).

3.2 APPROVAL

SINCEALL INTERIMCHANGESWILLHAVERECEIVEDPRIORCONCURRENCESAND APPROVAL,ONLYTHE FLIGHTDIRECTOR

(ORTHE AFD IN THE FLIGHTDIRECTOR'SABSENCE)WILLBE REQUIREDTO APPROVEREVISIOn.

3,3 PUBLICATION

3.3.1 SCHEDULE

REVISIONSWILLBE MADEON AN "AS REQUIRED"BASIS.

3.3.2 DISTRIBUTION

REVISIONSWILLBE PRINTEDAND DISTRIBUTEDTHROUGHTHE NORMALADMINISTRATIVECHANNELS.

NASA-MANNEDSPACECRAFTCENTER
MISSION RULE RE_ST/REVISIC$1 DATE

C(]NDIT1ON/MALFUNCTI (IN RULING NO'rES/CCttf_

I-'-"
CHANGERATIONALE: I"I NEWTECHNICALDATA 0 CLARIFICATION

ORIGINATOR: JAPPROVEO: APPRO_D:NAME ORGANIZATICN EXT COGNI,7_4TBRANCHOtIEF FLIGHT DIRECTOR

AFD: FiDO" GUIDO: C_'TROL: _ELCOH: OT_R'

HSC FOR_1555 (Rev, Dee

FIGUREC-l.- MISSIONRULECH'ANGEREQUESTFORM

J,EvIDATF J SECTION IGROUP IPABE J

TSG291
U.S. GOVERNMENTPRINTINGOFFICE:1972--779-469/428

NAtA-- MEt
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APOLLO17

FINALFLIGHTMISSIONRULES

REVA

PREFACE

THIS DOCUMENTCONTAINSREVISIONA TO THE FINALFLIGHTMISSIONRULESFOR
APOLLO17 AS OF NOVEMBERlO, 1972. ALL SUBSEQUENTREVISIONSTO THIS
DOCUMENTWILLBE PRINTEDON A DIFFERENTCOLOREDPAPERFOR EASYRECOGNITION.

THIS DOCUMENTHAS BEENPREPAREDBY THE FLIGHTCONTROLDIVISION,MANNED
SPACECRAFTCENTER,HOUSTON,TEXAS,WITHTECHNICALASSISTANCEBY LTV/KENTRON
HAWAII,LTD.

IT IS REQUESTEDTHATANY ORGANIZATIONHAVINGCOMMENTS,QUESTIONS,OR
SUGGESTIONSCONCERNINGTHESEMISSIONRULESCONTACTMR. JOHNH. TEMPLE,
FLIGHTOPERATIONSAND RECOVERYBRANCH,BUILDING30, ROOM2058,PHONE
713-483-4126.

ANY REQUESTSFORADDITIONALCOPIESOR CHANGESTO THE DISTRIBUTIONLIST
INAPPENDIXB OF THISDOCUMENTMUSTBE MADE IN WRITINGTO MR. HOWARDW.
TINDALL,JR.,DIRECTOROF FLIGHTOPERATIONS,MANNEDSPACECRAFTCENTER,
HOUSTON,TEXAS.

THIS IS A CONTROLDOCUMENTAND ANY CHANGESARE SUBJECTTO THE CHANGE
CONTROLPROCEDURESDELINEATEDINAPPENDIXC. THISDOCUMENTIS NOT TO BE
REPRODUCEDWITHOUTTHE WRITTENAPPROVALOF THE CHIEF,FLIGHTCONTROL
DIVISION,MANNEDSPACECRAFTCENTER,HOUSTON,TEXAS.

APPROVEDBY:

HOWARDW. TINDALL,JR.
DIRECTOROF FLIGHTOPERATIONS
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MISSION RULES

SECTIONl - GENERALRULESAND SOPHS- CONTINUED

._R ITE._M

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

A. MODE I - 0 TO 613 FPS (IGNTO l + 31)

B, MODE II - 613 TO 1200FPS (l + 31 TO 2:54)

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

A 1-45 SATURNL/V TIME BASES

TIMEBASE DEFINITION NOMINALINITIATETIME

TBI LIFTOFFTO S-IC INBOARD 0:00

ENGINECUTOFF )

TB2 S-ICINBOARDENGINE 2:19

CUTOFFTO S-ICOUTBOARD

ENGINECUTOFF(S-IC/S-II

STAGING)

TB3 S-ICOUTBOARDENGINES 2:41

CUTOFFTO S-II CUTOFF

(S-II/S-IVBSTAGING)

TB4 S-IfCUTOFFTO S-IVB 9:20

FIRSTBURNCUTOFF

TB5 S-IVBFIRSTBURNCUTOFF II:50

TO S-IVBRESTART

PREPARATIONS(RESTART

MINUS9 MIN 38 SEC)

TB6 S-IVBRESTARTMINUS9 MIN 38 SEC 3:11:41

TO S-IVBSECONDBURNCUTOFF

TB7 S-IVBSECONDCUTOFFTO 3:27:04

STARTOF S-IVBEVASIVE

MANEUVERBURN

TB8 STARTEVASIVEBURN TO 5:31:OO

END OF S-IVB/IC (BY GROUNDCMD)

LIFETIME,

RULENUMBERS1-45THROUGH1-47ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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SECTION2 - FLIGHTOPERATIONSRULES- CONTINUED

R ITEM

2-27 LUNARSURFACEEVA'S

A. FOR THE NOMINAL(TWO-MAN)EVA,TOTALEMU LIFESUPPORTSYSTEMSCAPABILITYAND CRITICALINSTRUMENTATIONFOR

BOTHASTRONAUTSARE REQUIRED.

B. A ONE-MANEVA MAY BE INITATED.

C. THE ACTIVATIONOF THE OPS IN THE MAKEUPMODEWILL REQUIREEXPEDITIOUSCOMPLETIONOF THE SPECIFICACTIVITY

BEINGPERFORMED,FOLLOWEDBY IMMEDIATERETURN I0 THE LM. ACTIVATIONOF THE OPS HIGH OR LOW PURGEMODE WILL

REQUIREIMMEDIATERETURNTO THE LM.

D. THE OPERATIONALEVA PLANWILLBE CONSTRAINEDTO A MAXIMUMDURATIONOF 7 HOURS.

E. AN EVA TRAVERSELIMITWILLBE APPLIEDALLOWINGONE FAILURE(LRVOR PLSS)WITHTHE CAPABILITYTO RETURNTO THE LM

THE MAXIMUMACCEPTABLECREWHEATSTORAGEIS 300 BTU'S.

F. ALL PLANNEDEVA'SWILL INCLUDEA 30-MINUTE,POST-EVARESERVEON EMU CONSUMABLES.

I. TWO-MANEVA

OPERATIONALLRV

(A) EVA EXCURSIONSWILLBE LIMITEDTO ALLOW PLSSWALKBACKASSUMINGNO PLSSFAILURES.

(B) EVA EXCURSIONSWILLBE LIMITEDTO SUPPORTRIDEBACKWITHA FAILEDPLSS,USINGBSLSSAND THE OPS

IN LOW PURGEFLOW. WITH NO BSLSS,A COMBINATIONOF HI AND LO PURGEFLOWWILL BE USEDFOR RETURNAND

INGRESSWITHA PAD ADDEDTO THE LO PURGEFLOWPHASE.

NO LRV AVAILABLE

(A) EVA EXCURSIONSWILLBE LIMITEDTO A BSLSSWALKBACKCAPABILITYUSINGTHE OPS IN LOW PURGEFLOW.

(B) WITH NO BSLSS,THE EVA EXCURSIONSWILL BE LIMITED,ALLOWINGLM REIURNUSINGTHE OPS IN HIGHPURGEFLOW.

2. ONE-MANEVA

OPERATIONALLRV

(A) EVAEXCURSIONSWILL BE LIMITED TO PLSSWALKBACKCAPABILITYASSUMINGNOPLSSFAILURES.

(B) EVAEXCURSIONSWILL BE LIMITED, ALLOWINGDRIVEBACKAND INGRESSUSINGTHE OPSIN A COMBINATIONOF LO AND
HI PURGEFLOWWITH A PAD ADDEDTO THE LO PURGEFLOWPHASE.

NO LRV AVAILABLE

(A} EVA EXCURSIONSWILL BE LIMITEDTO ALLOWWALKBACKTO THE LM, USINGTHE OPS IN HIGHPURGEFLOW.

G. COMMUNICATIONS

I. FOR THE NORMAL(TWO-FinN)EVA,MSFNUPLINKVOICEAND DOWNLINKVOICEFROMONE CREWMAN(ORTV DOWNLINK)ARE

THE MINIMUMCOMMUNICATIONREQUIREMENTS.

2. FOR NORMALOPERATIONS,BOTH EVA CREWMENWILL NOT REMAINOUTSIDEOF MSFN COVERAGEFOR A PERIODEXCEEDING

5 MINUTES. WITHLCRU/ANTENNAPROBLEMSPREVENTINGCOMMDURINGA TRAVERSE,THE SURFACEOPERATIONSWILL

A CONTINUEIF MINIMUMCOMMCAN BE RE-ESTABLISHEDAT THE END OF EACHTRAVERSELEG.

3. WITHTHE LOSSOF TOTALLCRUCOMM CAPABILITY,THE CREWWILLRETURNTO THE VICINITYOF THE LM AND

RE-ESTABLISHCOMM WITHTHE MCC VIA LM RELAY.

4. WITHLOSSOF LM VHF COMMUNICATIONSTHE CREWWILL EGRESS,ACTIVATETHE LDRU,AND CONTINUENORMALSURFACE
OPERATIONS.

B. THE LCRUMAYBEHANDCARRIEDTO EXTENDTHE ALLOWABLETRAVERSEDISTANCESFROMTHE LMORTHE LRV

(AS REQUIRED)TO MAINTAINCOMMUNICATIONS.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

A 3-Z THE S-IVBEARLYSTAGINGWILLBE USEDAFTER"S-IVBTO COI"CAPABILITYFOR THE FOLLOWING:

S-IfGIMBALACTUATORINBOARDHARDOVER

S-IILOSSOF CONTROL

S-IfENGINEFAILURES

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

S-IVBCRYOREPRESSVLV FAILSOPEH (TIMEDEPENDENT,REF. RULE6-5)

3-3 SWITCHOVERTO CSM GUIDANCEWILL BE PERFORMEDFOR:

SATURNGUIDANCEREFERENCEFAILURE

RULE NUMBERS3-4 THROUGH

3-I0ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

TRANSLUNARCOAST

3-30 THE G&N WILLBE THE PRIMARYMODEOF EXECUTINGTRANSLUNARMCC.

A 3-31 MIDCOURSECORRECTIONNOMINALEXECUTIONPOINTSWILLBE AT THE FOLLOWING:

A. TLI C/O + 5 HOURS

B. TLI C/O + 32 HOURS

C. LOI - 22 HOURS

D. LOI - 5 HOURS

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-41 AT AOS AFTERDOIl THE REQUIREMENTFOR THE BAILOUTMANEUVERWILLBE DETERMINEDBY EVALUATIONOF THE THREE
TRAJECTORYMONITORINGSOURCES. THESE SOURCES- G&N, EMS,AND MSFN - WILLBE EXAMINEDWITHTHE FOLLOWINGCRITERIA:

A. IF MSFN RADARDATA IS VALIDAND REASONABLE,A STAY VOTEFROMMSFN IS REQUIREDTO REMAININ THE LOW ORBIT.

B. IF MSFN RADARDATA IS INVALIDOR UNAVAILABLE,THE FOLLOWINGCRITERIAAPPLY:

I. IF THE G&N AND EMS ARE AVAILABLE,BOTH SOURCESMUSTINDICATESTAYTO REMAININ THE LOW ORBIT.

2. IF ONLYONE OF THE ONBOARDSOURCES(G&N,EMS)IS AVAILABLE,BOTHTHAT SYSTEMAND BURNTIME MUSTINDICATE

STAYTO REMAININ THE LOW ORBIT,

NOTES

A l. THE EMS VOTEIS NO STAY IF THE EMS INDICATESA 18-FPSOVERSPEEDAFTER

TRIRMINGTHE G&N.

2. THE MSFN VOTEIS NO STAY IF THE INCOMINGRADARDATAINDICATESA CLOSEST

APPROACHALTITUDEOF EQUALTO OR LESSTHAN l.O NM ABOVETHE ACTUALLUNAR

A TERRAIN. THISALTITUDECORRESPONDSTO A PERICYNTHIONALTITUDEOF 3.88NM.

A THE CORRESPONDINGDOPPLERRESIDUALSARE APPROXIMATELY-84 CYCLESPER SEC.

BUT THE ACTUALNUMBERWILLBE DETERMINEDREALTIME.

A 3. BURN TIME IS NO STAY IF AN OVERBURNOF 2.0 SECONDSIS INDICATED.

3-42 THE FOLLOWINGCRITERIONAPPLYTO DOI2:

A. VOICECONFIRMATIONOF CIRC IS REQUIREDFOR EXECUTION.

B. DOI2 WILL BE SCHEDULEDAT LEAST2 MIN AFTER CIRC.
C. LM RCS BURNTIMEWILL BE _ 30 SEC.
D. TARGETEDPERILUNEAT PDI WILLBE NO LESSTHAN40K FT.

3-43 THE FOLLOWINGRNDZ/RESCUEOPTIONSWILL BE UTILIZEDAS NECESSARYFOR FAILURESREQUIRINGTERMINATIONOF LUNAR

LANDING:

A. FOR FAILURESFROMSEPARATIONTO CIRCULARIZATION;THE NOMINALRNDZ IS A P34 PROFILEWITHDOCKINGOCCURRING

2 HRS AFTER SEP.

B. FOR FAILURESFROMCIRCULARIZATIONTO PDI,EXECUTETHE NO PDI +12 ABORTSEQUENCEWITH DOCKINGIN ABOUT3-I/4 HR.

C. ABORTDURINGPOWEREDDESCENTWILL INSERTTHE LM INTOORBITUTILIZINGTHE ONBOARDVARIABLEABORTTARGETING.

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

WILLOCCURWITHINS-I/4HR.

D. FOR COMPLETELM FAILURESPRIORTO PDI,THE CSM WILL EXECUTEA 5-IMPULSERESCUEWIIH DOCKINGIN ABOUT7-I/4HR

FROMPDI.

RULENUMBERS3-44 THROUGH3-48ARE RESERVED.
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-51 POWEREDDESCENTWILLBE TERMINATEDFOR THE FOLLOWING:

A. PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFNOR DOPPLERRESIDUALS,THAT RESULTIN THE FOLLOWINGAGS-PGNSVELOCITY
DIFFERENCES:

A_ (DOWNNANGE)GREATERTHAN +90 OR -35 FPS

A_ (CROSSRANGE)GREATERTHAN±90 FPS

A_ (NADIAL)GREATERTHAN +60 OR -35 FPS

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERRESIDUALBUT NOT BY AGS, iHATRESULTIN _HE FuLLOWINGMSFN-PGNS
VELOCITYDIFFERENCES:

AY (CROSSRANGE)GREATERTHAN ±200 FPS

A_ (NADIAL)GREATERTHAN+450R -35 FPS

C. COMMANDEDTHRUSTINCREASINGPRIORTO IHROTTLE-DOWNOR P63 TGO = 80 SEC

D. GTC GREATERTHAN57 PERCENTBY P63/64PROGRAMSWITCHPLUS 15 SLC

E. FAILURETO ACHIEVEFTp (AUTOOR MANUAL)BY NOMINALTIG PLUS31 SEC. (ABORTAT GTC DIVERGENCE.)

F. THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21103,Oil07,21204,21302,21501,00402(CONTINUING),
A 01406{CONTINUING),Of410 (CONTINUING).

G. VIOLATIONOF THE TIME BIASEDUPS ABORTBOUNDARY

H. NO THROTTLERECOVERY(AUTOOR MANUAL)WITHIN40 SLC AFTER G{C EQUALS57 PERCENT

3-52 AN ABORTWILL NOT BE PERFORMEDFOR PGNS FAILUREAFTEROBTAININGPITCHOVERIN THE APPROACHPHASt.

3-63 THE DESCENTTARGETPOINTWILL BE SHIFTEDDOWNTNACKIF GTC INDICATESNO THROTTLEDOWNBY P63/64PROGRAMSWITCH.
THE MAXIMUMSHIFTIS AS FOLLOWS:

A. 20,000_ DOWNTNACKIF VALID LANDMARKSIGHTINGSWEREOBTAINED.

B. lO,O00FTDOWNTNACK IF NO VALIDLANDMARKSIGHTINGSWERE OBTAINED.

C. NO DOWNTRACKSHIFTWILL BE ALLOWEDIF THE APPROACHAZIMUTHIS BETWEEN95 AND lO0 DEGREES.

NOT.__E

ONE MINUTEOF RCS WILL BE USEDTO ALLOWLANDINGWITHINTHE
ABOVELIMITS.

3-54 IN THE EVENTMSFNAND DOPPLERDATAARE NOT AVAILABLEFOR CONFIRMATIONOF PGNS/AGSERRORS,POWEREDDESCENTWILLBE

TERMINATEDFOR THE FOLLOWINGAGS-PGNSVELOCITYDIFFERENCES:

AX > -35 FPS

AZ > +60 OR -35 FPS

MISSION REVI DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

LUNARSURFACEEVA PHASE

3-62 INITIATION/TERMINATION/CURTAILMENT

A. AFTERSTARTOF A DRIVINGTRAVERSE,THE TIMELINEWILLBE OPTIMIZEDTO REMAINWITHINTHE LRV DRIVINGcAPABILITY

TO RETURNTO THE LM.

B. IF LRV MOBILITYIS DEGRADED,THE FOLLOWINGWILLBE EVALUATEDTO ACCOMPLISHMAXIMUMSCIENTIFICRETURN:

I. TRAVERSEDISTANCE

2. TIMEAT EACHSTOP

3. DELETIONOF STOPS

C. THE LRV WILLBE UTILIZEDBECAUSEOF ITS SCIENCEAND EQUIPMENTPAYLOADCAPABILITYAND IIS ABILITYTO REDUCE

METABOLICRATESIF ITS SPEEDIS APPROXIMATELYTHE AVERAGEWALKINGSPEED.

D. FOR EVA TERMINATIONOR OTHERINTERRUPTIONSDURINGALSEPDEPLOYMENT,THE FOLLOWINGPREFERREDDEPLOYMENT

INTERRUPTIONPOINTSWILLBE OBSERVEDIF PERMITTEDBY CREWSAFETYCONSIDERATION:

I. REMOVEALSEPPACKAGES] AND 2. CLOSESEQ BAY DOOR. EMPLACEALSEPPACKAGESWITHHANDLESUP AND

EXPERIMENTSIN AND FACINGTHE SUN WITHIN_ 15°.

2. TILT FUELCASK. DOMENOT REMOVED.

3. TILT FUELCASK. REMOVEDOME. DO NOT DEFUEL.

A 4. FUEL RTG. CARRYALSEPTO DEPLOYMENTSITE. REMOVESUBPALLETSFROMPACKAGE2. CARRYPACKAGEl TO

EMPLACEMENTSITE. DO NOT ACTUATESWITCHES.

A 5. CONNECTRTC,HFE AND LEAMCABLESTO C/S. REMOVELSP GEOPHONEMODULE,LSG,AND LMS FROMSUBPACKAGEI. ALIGN

C/S AND RAISESUNSHIELD.RAISEANTENNAMAST,MOUNTGIMBAL,AND ANTENNA. LEVELAND ALIGNANTENNA. ROTATE

SHORTINGSWITCHTO ON BEFOREDEPARTINGFOR LM.

A 6. DEPLOYALSEPEXPERIMENTSAND COMPLETETASKS. A HOLDPOINTEXISTSAFJER EACHEXPERIMENIIS DEPLOYED. ROTATE

SHORTINGSWITCHTO ON BEFOREDEPARTINGFOR LM.

E. IN REPLANNINGTHE LRV TRAVERSESBETWEENEVA'S,BATTERYTHERMALMANAGEMENTTECHNIQUESWILL BE SCHEDULEDAS

NECESSARYTO KEEPTHE PREDICTEDLRV BATTERYTEMPS BETWEEN40° 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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MISSION RULE$

SECTION3 - MISSIONRULESUMMARY- CONTINUED

ITEM

3-63 PRECEDENCE/SCHEDULINGGUIDELINES

A. FOR ANY MALFUNCTIONON A SURFACETASK,A MAXIMUMOF IO MINUTESWILL BE SPENTON THE CONTINGENCYPROCEDURE

BEFORETHE TASK IS ABANDONED,WITH THE FOLLOWINGEXCEPTIONS:

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

2. ALSEP PACKAGEI TO PACKAGE2 CABLECONNECTIONS- UP TO 20 MINUTESWILLBE ALLOWEDFOR MAKING LHE CABLE

CONNECTION.

3. ALSEPANTENNA- UP TO 30 MINUTESWILL B_ ALLOWEDFOR ANTENNAERECTIONAND ALIGNMENT.

4. LRV ANOMALIES- UP TO lO MINUTESWILL BE ALLOWEDFOR ISOLATINGMALFUNCTIONS.UP TO 30 MINUTESWILL BE

ALLOWEDTO RECOVERUTILIZATIONOF THE VEHICLE.

5. ALSEPDEPLOYMENTMAY BE CONTINUEDON A LATEREVA IF ADDITIONALTIME TO SPENDON CONTINGENCYPROCEDURES

IS REQUIREDTO ATTAINAN OPERATIONALALSEP.

B. IF A TASK IS NOT ABANDONEDAND IS LEFT INCOMPLETEAT THE END OF AN EVA, IT WILLBE SCHEDULEDUURINGA

SUBSEQUENTEVA CONSISTENTWITH ITS RANKWITHINTHE PRIORITIESDEFINED.

A D. ALSEP DEPLOYMENTWILLNOT BE STARTEDIF IT IS KNOWNTHATLESSTHAN l HR 15 MIN IS AVAILABLEFOR ALSEP IN EVA I.

3-64 LRV SYSTEMS/NAVIGATION

A. THEREARE NO MINIMUMLRV SYSTEMSREQUIREMENTSWHICHWOULDCAUSEABANDONMENTOF IHE LRV IF THE CREWEVALUATES

THE FOLLOWINGAS ACCEPTABLE:

I. MOBILITYAND CONTROL

2. TRAVERSEPJ_TEIS AT LEASTAPPROXIMATELYEQUALTO WALKINGPJ_TE

3. REDUNDANTLIFESUPPORTCAPABILITYFOR LM RETURN

B. WITHA NONOPERATIOMALLRV 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/ORTRAVERSEADJUSTMENTMUST BE EXERCISEDTO KEEPTHE LRV BATTERY

TEMPEPJ_TUREBELOW125° F ON EVA'S] AND 2 AND 14O° F ON EVA 3. EXCEEDINGTHIS LIMITWILL RESULTIN AN

UNPREDICTABLEDEGRADATIONOF BATTERYPERFORMANCEAND NAVIGATIONELECTRONICS.

D. THE LRV WILL NOT BE ABANDONEDBECAUSEOF EXCESSIVEBATTERYTEMPERATURE(S).

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

3-66 ALSEP

A A. ALSEPSHORTINGPLUGSWITCHWILLBE ROTATEDON ASAPAFTERCENTRALSTATIONDEPLOYMENT.

A B. IF THE GROUNDIS UNABLETO OBTAINDOWNLINK,THE GROUNDWILLREQUESTTHE ASTRONAUTTO ROTATEIHE RESETPOWER

SWITCHTO RESETAND THENTO POWER.

A D. IF THE CREWMUSTRETURn]TO THE LM PRIORTO COMPLETEALSEPDEPLOYMENT,THE SHORTINGSWITCHWILLBE ROTATED

"ON" IF THE ANTENNA IS EMPLACED. IF THE ANTENNAIS NOT EMPLACED,THISSWITCHWILL NOT BE ROTATLD(PICKUP

HEREON EVA 2).

D. THE HFE WILLHAVE PRIORITYOVERDRILLCORESTEM. THE HFE BOREHOLESWILLBE ATTEMPTEDFIRST. IF PROBLEMS

ARE ENCOUNTERED,EFFORTSON BORE HOLESWILL BE TERMINATEDAFTERA TOTALOF 20 MIN ACCUMULATEDDRILLON TIME.

E. IF A HARDOBJECTIS ENCOUNTEREDWHICHREDUCESDRILLRATETO LESSTHAN5 INCHESPER MINUTEON EITHERHFE

PROBEHOLE,THE FOLLOWINGWILL BE ACCOMPLISHED:

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

OF TWO WITHDRAWALS.

2. IF SECONDSTEM IS ATTACHED,CONTINUEUNTILlO MINUTESOF POWER"ON"TIME FORTHE DRILLSTRINGHAS

ELAPSED.

F. IF UNABLETO DRILLNORMALHFE BOREHOLES,THE FOLLOWINGSHOULDBE ACCOMPLISHED:

A I. IF HFE BOREHOLELESSTHAN 40 INCHES,ATTEMPTTO INSERTPROBEINiOLUNARSUBSURFACEBY HAND-AUGERAND

HAM_IERINGBORESTEM,USE DOUBLECORETUBE HOLE,OR LAY PROBEON SURFACEAND ORIENTBLACKTAPEON

CABLENORTH/SOUTH,IN THAT ORDER.

A 2. IF BOREHOLE IS AT LEAST40 INCHESDEEP,PLACEPROBEIN HOLEAS FAR AS IT WILLGO.

A G. THE LSG WILL BE RECHECKEDFOR LEVELAND ALIGNMENIAND FREEDOMOF GIMBAL,AND READINGSREPORTEDBY THE

ASTRONAUTAFTERTHE EXPERIMENTIS MANUALLYUNCAGED. IF OUTSIDE± 3° AZ, ± 3° LEVEL,THE LSG WILL BE

RELEVELEDAND REALIGNED.

A H. DELETED

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULE5

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

A 3-67 GEOPHYSICSEXPERIMENTS

A. IF THE TRAVERSEGRAVIMETERREADINGON THE LRV IS DIFFERENTFROMREADINGON THE SURFACE> 5 MGALS,A BIAS

READINGWILLBE INITIATED.IF THE GRAVIMETERHAS NOT SHIFTED,SUBSEQUENTREADINGSWILL BE TAKENON THE

SURFACE.

B. IF THE TRAVERSEGRAVIMETERPHASELOCKLOOP IS NOT USABLE,SUBSEQUENTREADINGSWILL BE TAKEN ON THE SURFACE

IN BYPASSMODE. REFERENCEMSN RULES31-I02,I03,I04.

C. IF THE TRAVERSEGRAVIMETERINTERMEDIATEOVEN TEMPERATURE(DIGITEIGHT)INDICATESA 6 OR 7 BEFORETHE EVA

I ALSEPTRAVERSEIT WILL BE LEFT IN THE LM SHADOWWITHTHE RADIATOREXPOSED. IF 6 OR 7 PRIORTO EVA If,

Ill TRAVERSE,READINGSWILL BE TAKENUNTILUNREASONABLEDATAIS RECEIVED.

D. IF A READINGIS DIFFERENTFROMTHE BASEREADINGWITHTRENDSWHICHREACH• 60 MGAL OR SUDDENSHIFTS• 20 MGALS,

A BIASREADINGWILLBE REQUESTED.

NOTE

ELEVATIONDIFFERENCESWILL BE ELIMINATED

WHENDETERMININGTRENDSOR SHIFTS.

E. IF THE LRV IS DISTURBEDWHILEA READINGIS IN PROCESS,THE STBY/ONSWITCHWILLBE CYCLEDAND THE READING

REINITIATEO.

F. SEP EXPERIMENTTHERMALCONTROLWILLBE ACCOMPLISHEDBY OPENINGOR CLOSINGOF THE RADIATORCOVERS,BRUSHING

DUSTFROMTHE RADIATORSURFACES,AND TURNINGTHE DSEATAPECASSETTEOFF AT TRAVERSESTOPSGREATERTHAN

30MINUTES, OR BY TURNINGTHE POWER CONTROLTO STBY.

G. SEP RADIATORSURFACESWILL BE DUSTED:

I. PRIORTO EACHCOOL-DOWNPERIOD.

2. AT EACHTRAVERSESTOPAT WHICHTHE COVERSARE OPEN.

H. IF THE NEUTRONFLUXPROBE EXPERIMENTDOES NOT HAVETHE DRILLCORE HOLEAVAILABLEOR ENCOUNTERSDIFFICULTYIN

PENETRATINGTHE COREHOLE,ALTERNATEMETHODSWILLBE USEDTO IMPLACETHE EXPERIMENTTO A MINIMUMDEPTHOF

l METERWITHAN EXPENDITUREOF UP TO I0 MINUTESADDITIONALTIME.

I. NO MORE THANONE MINUTEOF ACTIVEHAMMERINGOR APOLLOLUNARSURFACEDRILL IMPACTINGWILLBE USEDTO IMPLACE

THE NEUTRONPROBEEXPERIMENT.

J. USE OF THE APOLLOLUNARSURFACEDRILLFOR THE NEUTRONPROBEWILL BE RESTRICTEDTO THE LOWERSECTION.

RULENUMBERS3-68THROUGH3-79 ARE RESERVED.
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MISSION RULES

SECTION3 - MISSIONRULESUMMARY- CONTINUED

R ITEM

MANEUVERS

3-85 THE FOLLOWINGGUIDELINESWILLAPPLYTO LM MANEUVERS:

A. TRIMMING

I. DESCENTABORTS/ASCENTS

A (A) WITHCOMM- TRIM CONTROLLINGSYSTEMX-AXIS< 2 FPS,UNLESSGROUNDADVISESDIFFERENTLY.

A (B) WITHOUTCOMM- TRIMCONTROLLINGSYSTEMX-AXIS< 2 FPS,UNLESSPGNS/AGSVx DIFFERENCEIS GREATER
THAN lO FPS. IF SO, DETERMINECORRECTSYSTEMUSING RENDEZVOUSRADAR.

2. ALL RENDEZVOUSMANEUVERSWILL BE NULLED.

3. DOCKEDDPS MANEUVERSWILL NOT BE TRIMMED.

B. ALTERNATEMISSIONDOCKEDDPS MANEUVERSWILL BE COMPLETEDVIA AGS TAKEOVERFOR VIOLATIONOF THE FOLLOWING

LIMITS:

I. ATTITUDERATES- lO DEG/SED

2. ATTITUDEERRORS- lO DEG

3. ATTITUDEEXCURSIONS- lO DEG

C. ALTERNATEMISSIONDOCKEDDPS MANEUVERSWILL BE TERMINATEDAFTERVIOLATIONOF THESEOVERBURNCRITERIA:

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

2. DPS TEl - lO SEC AND AV AGS GREATERTHAN2 FPS

3. DPS LOI ABORTS- lO SEC AND _V AGS GREATERTHAN 2 FPS

NOTE
A CMCaV OF 2 FPS (OVERSPEED)AND
]0-SEC 0VERBURNIS ALSOA VALIDCUE

FORSHUTDOWN.

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

TRIMMINGREQUIREMENTS,AND SPS ENGINELIMITSFOR ALL SPS MANEUVERS.

RULENUMBERS3-87 THROUGH

I 3-89ARE RESERVED.
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MISSION RULES
SECTION 3 - HISSION RULE SUMMARY - CONTINUED

R ITEM

ENGIHELIMITS RATES/ERRORSFOR MANUAL OVERBURN EARLYC/O RGS
START SHUTDOWN RESTART TRIM

MANOUVER INHIBIT TERMINATE TAKEOVER ACTION ACTION CRITERIA CRITERIA GUIDELINES

MODEIII NONE ERRATICENG 5/5 COMPLETE START g Hp • 40 N/A

Hp • g5 IF GAN
NODEIV NONE ERRATICENG 515 COMPLETE START g GOAVTG• 60 OR N/A

D/O • 6 SECEARLY

Hp • 95 IF GGN
APOGEEKICK NONE ERRATICFN_ 5/5 COMPLETE START g GOAVI'G• 60 OR N/A

C/O • 6 SEGEARLY

TLCMCC TIGHTt TIGHTi 10/10 TERMINATE DELAY 1 SEE NO X = 0.2b

LOI TIGHTh START1 NO

HGOEI

0 TO0 + 53 TIGHT 10/10 COMPLETE YES

0 . 53 TO LOOSE 10/10 COMPLETE YES1 +31

MODEII

[ . 31 TO LOOSE 10/10 CO_I.ETE YES
2+54

NODEIII¢

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

3 + 40 VGO• 50 ANO
TO0/0 TIGHTh TO/lO COMPLETE 10 SEC G&NGO

OOI1 TIGHTl TIGHT1 10/10 TEOMIRATE DELAy BT NO J

CIRC TIGHTi TIGHT 10/10 TERMINATE START I SEE AV TO GO • 20 ALL = 0.2

RESCUE LOOSE LOOSE 10/10 COMPLETE START 1 SEC AVTOGO• 12 ALL• 0.2

LOrD TIGHTi TIGHT 10/10 TERMINATE DELAy 1 SED NO Y • 0.2

2 SECAND C/O • 3 SECEARLY X ANDZ
TEl (G&N) _ONE NONE TO/TO COMPLETE DELAY AVC = -40c AND6VD • 50c = 0.2

AVC > EOORC/O NOTEI (SCS) NONE NONE 10110 COMPLETE START 2 SEC • 5 SECEARLY

TEDMCC

1SEC AND NO X = 0.2
CORRIDOR LOOSE LOOSE 10/10 COMPLETE DELAY AVC = 0

IPOGRTROLb TIGHT TIGHT 10/10 TERMINATE DELAY 1SEC AND NO X ANDZ
AVC = 0 - 0.2

TLCARORT TIGHT LOOSE 10/10 COMPLETE START lO SECAND C/O • 10 SECEARLY NO
AVC = -70 AND6VC • 70

EARTHDEOB TIGHTd LOOSE 10/10 COMPLETE START 1SEC AND AVTOGO• 30 AND
AVE = 0 C/O • 3 SECEARLYe ALL= 0.2

TIGHT LIMITS: Fuel Ox AP > 20 and low Pc; either prop tank press < 160 psi and low Pc; Pc < 00 or decays 10 psi
and VM vs BT low; inhibit burn for any leak in He Or prop tank. (Certain burns may be allowed with He tank leak

if b1owdownAV exceeds remaining mission requirements)f; GNE A Or B • 400 psi (fop LOI only, GN2 A and B < 400 psi).

LOOSELIMITS: Pc < 70 psi and other cues; either prop tank < 115 pst and low Pc; erratic engine (popping, vibration,
etc.)f.

NOTES: a. Reserved. h. If indication of ball valve fatlure, sta_on good

b. Trim al1MCC (except MCC4) bank (with LH available). If thrusting, shut down

only if X<2 fps. goodbank 10 sec prtorto nominal cutoff to verify
indication.

C, See Rule N-131,
1, If indication of ball valve fallura, start on suspect

d. If SMRCSdeorblt bank. For dual bank burns, tf Indication of ball valve

not available, use fatlure whtle thrusting, shut downgoodbank to vertfyloose limits.
failure, If thrusting continues, reenable goodbank.

e. See Rule 5-27.
J, See Rule 3-39.

f. Somelimits bay be downgradedif k. Reserved.
warranted by mission circumstance.

1. Ignition may be delayed up to but nomore than Z20 sec.A g. See Rule 5-3.

IMISS ONIREVIoATEIs cTIONOROUIPAOEI" MISSION RULE MANEUVERS

I APOLLO 17 l'A 111/10/72 I SUMMARY EVA PHASE I 3-23 I
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

PRECEDENCE/SCHEDULING

A 31-31 DELETED

A 31-32 DELETED

31-33 REASSESSMENTOF THE OPERATIONALEVA PLANWILL BE DONEIF ANY OF THE FOLLOWINGCONDITIONSEXISa:

A. BEHINDTIMELINEBY MORE THANlO PERCENTOF EVA TIMEREMAINING

B. AHEADOF TIMELINEBY MORE THAN15 MINUTES

C. DEGRADATIONOF THE LRV TO SUCHAN EXTENTTHAT A MIMIMUMOF 4 KH/HRVEHICLESPEEDCANNOTBE MAINTAINEDOR

THE PLANNEDTRAVERSEVIOLATESTHE REDEFINEDOPERATIONALENVELOPE

31-34 IFA REALIGNMENTOFTHETRAVERSEISREQUIRED,EITHERBYEXTENSIONSOR REDUCTIONS,THEREVISIONWILLNORMALLYBE
PASSEDTOTHECREWAS EVAPADUPDATESATAPPROXIMATELYTHEI/3AND2/3EVACOMPLETIONPOINTS.

A 31-35 TOTALDRIVINGTIME FROMTHE LM TO STATION2 WILLBE LIMITEDTO l HOUR.

31-36THROUGH31-SOARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 17 A 1/10/72 LUNAR IPRECEDENCE/
SURFACEOPS SCHEDULING 31-2 Tape69.5
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MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

31-51 THE LRV RADIATORCOVERSWILLBE DUSTEDBEFOREOPENING. THE RADIATORSURFACESWILL BE DUSTEDEACH TIMETHE

COVERSARE OPENEDWITH RADIATORSIN THE SUN.

31-52 THE AUXILIARYPWR BYPASSSWITCHWILL BE PUT IN THE ON POSITIONONLYAFTEREVA 3.

31-53 THEDRIVEENABLESWITCHESWILLNOTBEOPERATEDAFTERINITIALCONFIGURATIONEXCEPTAS REQUIREDFORFAILURESOR

MALFUNCTIONISOLATION.

31-54 LRV PARKINGCONSTRAINTSFOR LRV AND PAYLOADTHERMALCONSIDERATIONSARE AS FOLLOWS:

A A. BETWEENEVA'S,THE LRV WILLBE PARKEDA MINIMUMOF 20 FT FROMTHE NEARESTLM SIDEAND 6 FT FROMTHE SHADOW.

B. PARKINGDURATION REQUIREDSUN AZIMUTH CRITICALITEM

LESSTHAN:

6 HRS IN SUN ANY N/A

2 HRS IN SHADE ANY N/A

MORE THAN:

6 HRS IN SUN 80°-II0° CCW FROMUPSUN* LCRU,C&D CONSOLE

2 HRS IN SHADE NOT RECOAMENDED C&D CONSOLE

LRV NAVIGATION

LCRU

*FOR BETWEENEVA'SPARKING,THE LRV NAVIGATIONHEADINGWILL BE USEDTO PARKTHE LRV 85° CCW FROMUPSUN.

HEADINGWILLBE SPECIFIEDBY MDC BASEDON SUN AZIMUTH.

31-5B LRV BATTERYPOWER/THERMALMANAGEMENTWILLBE ACCOMPLISHEDTHROUGHCONFIGURATIONOF THE BATTERYLOADS,LIMITINGUSE

OF NON-CRITICALSYSTEMSAND BY OPENINGTHE BATTERYCOVERSWHILEPARKINGUPSUNAT TRAVERSESTOPSGREATERTHAN

30 MIN. THE CONDITIONSTO BE MAINTAINEDTHROUGHTHISMANAGEMENTIN ORDEROF PRIORITYARE:

A. BATTERIESSHALLBE MAINTAINEDIN TEMPEPJ_TURERANGEOF:

I. 40° F - 125° F FOR EVA l AND 2

2. 40° F- 140° F FOR EVA 3

B. RELATIVESTATE-OF-CHARGEBETWEENBATTERIESBALANCEDTO WITHIN20 AMP-HOURS

MISSION REV DATE SECTION GROUP PAGE

_POLLO17 A II/I0/72 LUNAR LRV
SURFACEOPS MANAGEMENT 31-3 Tape69.10
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MISSION RULES

SECTION31 - LUNARSURFACEOPERATIONS- CONTINUED

R ITEM

31-S6 LRV BATTERYCOVERSWILL BE OPENEDDURINGEVA/LRVCLOSEOUTAT THE LM.

31-57 DELETED

31-58 THE LRV MUSTREMAINSTATIONARYFOR l MINUTE30 SECONDSFOLLOWINGNAVIGATIONSYSTEMTURN-ORTO ALLOWTHE DIRECTIONAL

GYROUNIT (DGU)TO AI7_AINOPERATINGSPEED. DURINGTHIS WARM-UpPERIODTHE GYROTORQUINGSWITCHMAY NOT BE

OPERATED. USE OF THE SYSTEMRESETSWITCHIS NOT CONSTRAINEDBY THIS RULE.

A 31-S9 THE LRV DGU WILL BE ALIGNEDBEFOREDEPARTUREFROMTHE ALSEPOR SEP ON EACHEVA. THE DGU WILL BE CHECKEDAT

DESIGNATEDPOINTSON THE TRAVERSE. IT WILL BE TORQUEDTO REALIGNIF IT HAS DRIFTED>2 DEGREES.

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

MISSION RULES

SECTION31 LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

TRAVERSEGRAVIMETER

A 31-102 TWO CONSECUTIVE INITIATEA BYPASSREADING
READINGSINDICATEPHASE ON THE SURFACE
LDCKLOOP DID NOT

CAPTURE I. WHENLEVELAND READING _ 610 XXX XXY
IS ODD 000 OYY, VSA HAS _ 730 XXX XYY
FAILED. TGE IS NOT USABLE.

2. READINGIS GOOD,PLL IS NOT
USABLE. ALL SUBSEQUENT
READINGSTAKENON SURFACE

A 31-103 TWO CONSECUTIVEREADINGS INITIATEA BYPASSREADINGON PLL RATEALARMIS INDICATEDBY DO0 XXX XYY
INDICATEPHASELOCK THE SURFACE
LOOPRATEALARM

l. IF READINGIS 000 000 OYY,
VSA HAS FAILED. TGE IS NOT
USABLE.

2. IF NOT ALL ZEROS,ALL IS NOT
USABLE. ALL SUBSEQUENT
READINGSTAKENON SURFACE

A 31-I04 LEVELLIGHTREMAINSON
AFTERNORMALMEASUREMENT
TIME
l. READINGIS . INITIATEBYPASSREADING

000 000 OYY
A. IF READINGIS

000 000 OYY,VSA HAS
FAILED.

B. IF READINGIS GOOD,PLL
IS NOT USABLE. ALL
SUBSEQUENTREADINGSTAKEN
ON SURFACE.

2. INDICATORIS COUNTING 2. INITIATEBYPASSREADING

A. IF INDICATORIS COUNTING,
TIMINGFAILUREHAS
OCCURRED. TGE IS NOT
USABLE.

B. IF READINGIS REASONABLE,
ALL IS NOT USABLE. ALL
SUBSEQUENTREADINGSTAKEN
ON SURFACE.

A 31-I05 TWO CONSECUTIVEREADINGS INITIATEBYPASSMEASUREMENT
INDICATERANDOMNUMBERS

OR REPEATEDMEASUREMENTS I. IF READINGIS 000 OOO OYY,
VSA OR ELECTRONICSHAS
FAILED.

2. IF READINGIS SAME,INITIATE
BYPASSREADING

A. IF SAME"AS LAST,ELEC-
TRONICSHAS FAILED

B. IF VALIDREADING,USE
BIAS READINGSONLY

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

MISSION RULES

SECTION20 - COMMUNICATIONSAND INSTRUMENTATION

R ITEM

GENERAL

20-I A. BASELINEREQUIREMENTS(ALLPHASESEXCEPTLAUNCH)

I. TWO-WAYVOICECOMMBETWEENSPACECRAFT

2. TWO-WAYVOICECOMMBETWEENCSM OR LM AND MSFN DURINGALL DOCKEDACTIVITIESAND BETWEENCSM, LM/LCRUAND

MSFN DURINGUNDOCKEDACTIVITIES

B. LAUNCH

THEREARE NO COMMUNICATIONSFAILURESFOR WHICH THE LAUNCH/INSERTIONPHASEWILL BE TERMINATED.

C. LUNARSTAYADDITIONALREQUIREMENTS

I. FOR TWO-MANEVA: VOICECOMMBETWEENMSFNAND ONE EVA CREWMAN

2. FOR ONE-MANEVA: VOICECOMMBETWEENMSFNAND LM/LCRUAND EVA CREWMAN

NOTE
MSFN-TO-EVA-ONLYVOICEIS ACCEPTABLEIF TV IS
AVAILABLETO MONITORCREW.

D. THE LM WILL BE RETAINEDFOR TEC COMM IN EVENTOF LOSSOF ALL COMMBETWEENTHE CSM AND THE GROUND.

E. FAILUREOF VOICEOR TM TO THE MSFN,OR FAILUREOF TWO-WAYVOICECOMMUNICATIONSTO THE CMP,OR BOTH,WILL NOT
PRECLUDETHE NOMINALCMP EVA.

20-2 VHF EVA COMMUNICATIONSPRIORITIESARE:

A. TWO-MANEVA

I. PRIME: EVA-IAR/EVA-2AR (RELAYMODEALLOWSDUPLEXVOICEBETWEENEVA'SPLUSTHE TRANSMISSIONOF VOICEAND

DATAFROM BOTHEVA'STO LM/LCRUPLUSTHE RECEPTIONOF VOICEVIA LM/LCRUBY BOTH EVA'S

A 2. BACKUP: EVA-IB/EVA-2Aor EVA-IA/EVA-2BOR EVA-IAR/EVA-2B(ANYOF THE THREEMODECOMBINATIONSALLOWSDUPLEX

VOICEBETWEENEVA'SPLUSTHE TRANSMISSIONOF VOICEFROMBOTHTHE EVA'STO THE LM PLUSTHE TRANSMISSIONOF

VOICEFROMONE OF THE EVA'STO THE LCRU PLUSTHE TRANSMISSIONOF DATAFROMONE EVA TO THE LM/LCRUANu THE

RECEIVINGOF LM/LCRUVOICEBY ONE EVA.)

B. ONE-MANEVA

1. PRIME: EVA-1AOR EVA-2A (ALLOWSDUPLEXVOICEBETWEENEVAANDTHE LM/LCRUPLUSTHETRANSMISSIONOF DATA
FROMEVATO LM/LCRU)

2. BACKUP: EVA-1BOREVA-2B (ALLOWSDUPLEXVOICEBETWEENEVAANDLM)

NOTE

NOVOICECAPABILITYVIA LCRUIN THIS MODE.

RULES20-3THROUGH20-6ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION20 - COMMUNICATIONSAND INSTRUMENTATION- CONTINUED

R CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

LOSSOF TWO CSM AUDIO EPO CONTINUEMISSION
CENTERS

NO-GOFOR TLI

TLC CONTINUEMISSION

DOCKED CONTINUEMISSION

NO-GO FOR DOI OR UNDOCKING

UNDOCKED NO-GO FOR CIRC

PRE-PDI/ CONTINUEMISSION
DESCENT/
LUNAR
STAY

POSTDOCK RETAINASCENTSTAGE

FAILUREOF LM VHF LUNAR CONTINUEMISSION
RELAY. NO TWO-WAY STAY
VOICEWITHEITHER PROCEEDWITHEVA AND ACTIVATE
CREWMAN. THE LCRUASAP

A LOSSOF VOICE FROM DUAL CONTINUEMISSION
EVA-2 TO EVA-I EVA

A. EVA-2 GOTO POSITION"A" EVA-I (CDR) HASEVC-I, EVA-2 (LMP) HAS
EVC-2.

B. EVA-I GOTO POSITION"B"
I. IF ON LCRU, EVA-I CANNOTCOMMUNICATEWITH

MSFN.

2. NOTM FROMEVA-I.

3, EVA-IMUST PROCEDURALLYTIME-SHAREALL
VOICETRANSMISSIONSWITHMSFN.

4. MODESWILL BE SWITCHEDEVERY45 MIN TO
MONITORPLSS DATAON BOTHCREWMEN.

A LOSSOF VOICEFROM DUAL CONTINUEMISSION
EVA-ITO EVA-2 EVA

A. EVA-2GO TO POSITION"A"

B. EVA-IGO TO POSITION"B" B,I. IF ON LCRU,EVA-ICANNOTCOMMUNICATE
WITH MSFN.

2. NO TM FROMEVA-I.

3. EVA-IMUST PROCEDURALLYTIME-SHAREALL
VOICETRANSMISSIONSWITHMSFN.

4. MODESWILLBE SWITCHEDEVERY45
MINUTESTO MONITORPLSSDATAON BOTH
CREWMEN.

MISSION IREVIDAT[,. ISECTION GROUP PAGEAPOLLO17 IA III/",/72 COMMAND INST COMM-SPECIFIcFUNCTIONAL20-6 Tape69.8
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION20 - COF94UNICATIONSAND INSTRUMENTATION CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

A 20-19 LOSSOF DUPLEXVOICE DUAL CONTINUEEVA, IF ONE CREWMAN
BETWEENEVA-IAND EVA-2 EVA CAN RELIEVEMSFN VOICEAND

TRANSMITDOWNLINKVOICE.

20-20 LOSSOF TWO-NAYVOICE DUAL VOICE UPLINKWITHTV AVAILABLE
BETWEENMSFN AND EVA EVA FOR MSFNMONITORINGOF CREW

RESPONSESIS ACCEPTABLE

A. LCRU A. CONTINUEEVA

I. EVA-2GO TO POSITION A.I.EVCSMODE-BWILLNOT COMMUNICATEWITH
"A" EVA-IGO TO POSITION LCRU.
"B"

2. IF SUCCESSFUL,CONTINUE
EVA.

3. IF UNSUCCESSFUL,RETURN
TO VHF RANGEOF LM.

B. LM B. CONTINUEEVA

I. IF LCRUAVAILABLE,
ACTIVATEASAPAND
CONTINUEEVA.

2. IF LCRUNOT AVAILABLE,
EVA 2 RETURNTO LM AND
RECONFIGURECOiv_i.THEN
CONTINUEEVA WITHINVHF
RANGEOF LM.

20-21 LOSSOF TWO-WAYVOICE ALT VOICEUPLINKWITH TV AVAIL-
BETWEENMSFNAND EVA EVA ABLE FOR MSFNMONITORINGOF

(ONE-MAN) CREWRESPONSESIS ACCEPTABLE

A. LCRU A.l.ATTEMPTTO RECONFIGURE
EVCS.

2. IF SUCCESSFUL,C'ONTINUE
EVA.

3. IF NOTSUCCESSFUL,RE-
TURNTO VHFRANGEOF LM
ANDCONTINUEEVA.

B. LM B.1. IF LCRUAVAILABLE,
ACTIVATEASAPANDCON-
TINUE EVA

2. IF LCRUNOT AVAILABLE,
RETURNTO LM AND RECON-
FIGURECOi_4.THEN
CONTINUEEVA WITHINVHF
RANGEOF LM

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION20 - COMMUNICATIONAND INSTRUMENTATION- CONCLUDED

R ITEM

CSM - INSTRUMENTATIONREQUIREMENTS

20-81 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSIONRULEREF

UDL VALIDITYSIGNAL CTO262V HD 20-42

USB RECEIVERAGC CTO62OE METER COMMON HD 20-42,20-7A(9),
20-8B

A USB RECEIVERERROR CTO640F HD

DSE TAPEMOTION CTOOI2X TB HD 20-42,20-46

CTE TIME CTO145F HD 20-47

SCE lO VDC CTOOI8V HD

SCE 5 VDC CTOOI7V HD

SCE 20 VDC CTOOISV HD

SCE -20 VDC CTOOI6V HD

PCM HI REF 85 PERCENT CTOI25V HD

PCM HI REF 15 PERCENT CTO126V HD

HI GAINANT POS-PITCH STO152H HD

HI GAINANT POS-YAW STOIS3H HD

HGA BEANWIDTH SW POS - NAR CTOI61X HD

HGA BEAM WIDTHSW POS - MED CTO162X HD

HGA TRACKSW POS - AUTO CTOI63X HD

HGA TRACKSW POS - REACQ CTD164X HD

MASTERUNITTEMP STO562T HD 20-56

SLAVEUNITTEMP STO563T HD 20-56

LM - INSTRUMENTATIONREQUIREMENTS

20-82 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSIONRULEREF

A PCM OSC FAIL2 GLO422V HD

PCM OSC FAIL3 GLO423V HD

CAL 85 PCT GLO4OIV HD

CAL 15 PCT GLO402V HD

MET GLOSOIW HD

C AND W FAIL GL4054X CAUTION HD

MASTERALARM GL4069X MASTERALARM HD

DUA STATUS GTO441X HD 20-67

S-BND ST PH ERR GTOgg2B HD

S-BND RCVRSIG GTOg94v METER HD 20-67
/CAUTION

STEERABLEANT TEMP GTO4S4T METER HD 20-9B,20-71
/CAUTION

XMTR PO GTO993E ND 20-67,20-76

LCRU RADIATORTEMP RTSOOIT METER REDUNDANT HD 20-34

LCRU SUBSYSTEMSVOLTAGE RT8OO3T METER HD 20-34

M_SSION REV D_TE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION

R ITEM

INSTRUMENTATIONREQUIREMENTS

SYSTEM MEAS DESCRIPTION PCM DNBOARD CATEGORY

SEQUENTIAL/ ED RLY A Kl-K6 GYO2OIX SYS A STAGINGLIGHT HD
PYROTECHNIC COMMON

CAUTION HD
LIGHT

ED RLY B KI-K6 GYO202X SYS B STAGINGLIGHT HD
ED RLY A K7-KI5 GYO231X HD
EO RLY B K7-KI5 GYO232X HD
SELECTEDED BAT METER HD

ELECTRICAL AC BUS FREQ GCOI55F CAUT I OF 2
POWER AC BUS VOLTS GCOO71V METER,CAUT M

:A BAT I CUR GCI201C METER --I l OF 3

BAT 2 CUR GCI202C METER I M PCMBAT L CUR GC1207C METER -- 7
BAT 3 CUR GCI203C METER | l OF 3
BAT 4 CUR GC1204C METER ___J M PCM

A LMP BUS VOLTS GCO302V METER,CAUT--
BAT l VOLTS GCO2OIV METERI 2 OF 3
BAT 2 VOLTS GCO202V METER_ M
BAT 5 VOLTS GCO205V METER

A CDR BUS VOLTS GCO3OIV METER,CAUT--
BAT 3 VOLTS GCO203V METER] 2 OF 3
BAT 4 VOLTS GCO204V METER/ M
BAT 6 VOLTS GCO206V METER
BAT L VOLTS GCO207V METER -- HD

BAT 5 CUR GCI205C METER{ l OF 2
BAT 6 CUR GCI206C METERJ M PCM

BAT I MAL GC996]U CAUT,COMP HD
BAT 2/L MAL GD9962U CAUT,COMP HD
BAT 3/L MAL GC9963U CAUT,COMP HD
BAT 4 MAL Gcgg64u CAUT,COMP HD
BAT 5 MAL GC9965U CAUT,COMP HD
BAT 6 MAL GCgB66U CAUT,COMP HD
BATTERYMAL GL4047X COMP HD

BAT I LOW TAP GC4362X FLAG HD
BAT 4 LOW TAP GC4368X FLAG HD

BAT S B/U CDR GC4369X FLAG HD
BAT 6 NORMCDR GC4372X FLAG HD

NOT__E

LOSSOF SEVEI_I.HD MEASUREMENTS
WILL CAUSESEVERELYDEGRADED
MISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EMUINSTRUMENTATION- CONTINUED

R ITEM

INSTRUMENTATIONREQUIREMENTS

SYSTEM MEAS DISCRIPTION PCM ONBOARD CATEGORY

GUIDANCE LGC DOWNLINK GGOOOIX M

AND PLS TORO REF GGIO40V HD

CONTROL 2.5 VDC TM BIAS GGIIIOV HD

IMU 28 VAC 800 GGI2OIV HD

IRIGSUSP3.2 KC GG1331V HD

IMU STBY GGISI3X ND

LGC OPR GG1523X HD

X PIPAOUT IN PHASE GG2OOIV HD
Y PIPAOUT IN PHASE GG2021V HD
Z PIPAOUT IN PHASE GG2041V HD

A IG SVO ERR IN PHASE GG21OlV HD
IG IX RSVROUT SIN GG2112V FDAI HD
IG IX RXVROUT COS GG2113V FDAI HD

MG SVO ERR IN PHASE GG2137V HD
MG IX RSVROUT SIN GG2142V FDAI HD
MO IX RSVROUT COS GG2143V FDAI HD

OG SVO ERR IN PHASE GG2167V - HD
OG RSVROUT SIN GG2172V FDAI HD
OG RSVROUT COS GG2173V FDAI HD

PITCHATT ERR GG2219V FDAI HD-PCM
YAW ATT ERR GG2249V FDAI HD-PCM
ROLLATT ERR GG227BV FDAI HD-PCM

PIPATEMP GG2300T* C&W HD-PCM

RR SHIFTSIN GG3304V FDAI HD-PCM
RR SHIFTCOS GG3305V FDAI HD-PCM
RR TRUNSIN GG3324V FDAI HD-PCM
RR TRUNCOS GG3325V FDAI HD-PCM

LGC WARNING GG9OOIX C&W HD-PCM
ISSWARNING GGgOO2X C&W HD-PCM

LR ANT TEMP GN7563T TEMPMONITOR HD-PCM

RR NO TRACK GN762]X C&W _ HD-PCM
RR ANT TEMP GN772BT TEMP MONITOR HD-PCM

LR RNG BAD GN7521X C&W HD
LR VEL BAD GNT557X C&W HD

YAW ERR CMD GHI247V HD
PITCHERR CMO GHI248V HD
ROLLERR CMO GHI249V HD

JD A4D OUTPUT GNl41BV HD
A RCS TCP A4D GRSO32X HD

JD B3D OUTPUT GH1423V HD
JD A2D OUTPUT GHI427V HD
RCS TCP A2D GR5040X HD
JD BID OUTPUT GHI431V HD
RCS TCP BID GRSO44X HD

JD B4U OUTPUT GHI418V HD
JD B4F OUTPUT GH1420V HD
JD A4R OUTPUT GHI421V HD
JD A3U OUTPUT GHI422V HD
JD B3A OUTPUT GH1424V HD
JD A3R OUTPUT GH1425V HD
JO B2U OUTPUT GHI426V HD
JDA2A OUTPUT GHI428V HD
JD B2L OUTPUT GHI429V HD
JD AIU OUTPUT GHI430V MO
JD AIF OUTPUT GHI432V HD
UD BIL OUTPUT GH1433V HD

* INDICATESSEPARATETRANSDUCERSUSEDFOR ONBOARDAND PCM

NOTE
LOSSOFSEVERALHDMEASUREMENTSWILL CAUSE
SEVERELYDEGRADEDMISSIONMONITORINGCAPABILITY.

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION21 - LM/EHUINSTRUMENTATION- CONTINUED

ITE.m_..M

SYSTEM MEASDESCRIPTION PCFI ONBOARD CATEGORY

GUIDANCE RCS TCP D4U GRSO31X HD
AND RCS TCP B4F GREO33X HD
CONTROL RCS TCP A4R GR5034X HD
(CONTINUED) RCS TCP A3U GRSO35X HD

A RCS TCP 3D GRSO36X HD
RCS TCP B3A GRSO37X HD
RCS TCP A3R GRSO38X HD
RCS TCP B2U GR5039X HD
RCS TCP A2A GRSO4IX HD
RCS TCP B2L GRSO42X HD
RCS TCP AIU GRSO43X HD
RCS TCP AIF GRSO45X - HD
RCS TCP DIL GR5046X HD

YAW ATT ERR GHI455V FDAI HD
PITCHATT ERR GH1456V FDAI HD
ROLLATT ERR GHI457V FDAI HD

RGA YAW RATE GHI461V FDAI HD
RGA PITCHRATE GHI462V FDAI HD
RGA ROLLRATE GHI463V FDAI HD

AGS SEL GHI621X HD

ROLLPLS/DIR GHI628X HD
PITCHPLS/DIR GHI629X HD
YAW PLS/DIR GHI630X HD

AUTO ON GHI214X HD

APS ARM GHI230X HD

ENG FIREOVRD GHI286X HD

MAN THRUSTCMD GHI31IV METER HD

PITCHGDA POS GHI313V HD
ROLL GDA POS GHI314V HD

P TRM FAIL GHI323X C&W HD
R TRM FAIL GHI330X C&W HD

AUTOTHRUSTCMD GH]331V METER HD

DPS ARM GHI348X HD
DPS VAR ACT GQ6806H HD

CES AC PWR FAIL GL4026X C&W HD
DES DC PWR FAIL GL4027X C&W HD

AGS DOWNLINK GIOOOIX HD

ASA TEMP GI3301T HD

AGS PWR FAIL GL4028X C&W HD

AUTO OFF GHI217X HD

AGS AUTO GHI641X HD
AGS ATT HOLD GHI642X HD

PGNSAUTO GHI643X HD
PGNSAT]-HOLD GH1644X HD

DESCENT STARTTNK PRESS GQ30]SP HE MON HD

PROPULSION HE REG PRESS GQ3OI8P C&W HD
HE REG PRESS GQ3025P HD

HE PRESS GQ3435P ] OF 2 M
HE PRESS GQ3436P PRESS

FU TNK l QTY GO3603Q QTY l OF 4 M
FU TNK 2 QTY GQ3604Q QTY

OX TNK I QTY GQ4103Q QTY SEE NOTE 2
OX TNK 2 QTY GQ4104Q QTY

FU I TEMP GQ3718T TEMPMON HD
FU 2 TEMP GQ3719T TEMP MON HD

OX l TEMP GQ4218T TEMPMON HD
OX 2 TEMP GQ4219T TEMP MON HD

FU PRESS GQ3611P 2 OF 3 M

OX PRESS GQ4111P

• TCP GQ6510P THRUST

LOW LEVEL GQ4455X DPS LOW HD SEE
NOTE3
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MISSION RULES

SECTION21 - LM/_U INSTRUMENTATION- CONCLUDED

ITEM

SYSTEM MEAS DESCRIPTION PCM ONBOARD CATEGORY

ASCENT APS He ] PRESS GPOOOIP HEL r40NC&W _ I OF 2 M
PROPULSION APS He LR PRESS GPOO41P _ PCM

APS He 2 PRESS GPOOO2P HEL HON C&W j ] OF 2 M
APS He 2R PRESS GPOO42P I PCM
APS He REG PRESS GPOO]8P l OF 2
APS He REG PRESS GPOO25P C&W _ M - PCM
APS FUELTEMP GPO718T TEMP _ HD
APS FUELLOW GPO908X C&W HD
APS OXIDTEI4P GP1218T TEMP HD
APS OXID LOW GPI408X C&W HD
APS FUEL PRESS GPISOIP _ l OF 2 M
APS FUELPRESS GPOSOIP

APS OXIDPRESS GPISO3P ) l OF 2 M
APS OXID PRESS GPIOOIP

VLVSA DELTAPOS GP2997U HD
VLVS B DELTAPOS GP2998U HO
APS TCP GP2OIOP HD

REACTION RCS "A" PROPQTY GRIO85Q QUANTITY ) ] OF 2 M
CONTROL RCS "A" He PRESS GR]IOIP PRESSMON C&W

RCS "A" REG PRESS GRI2OIP PRESSMON C&W ) 2 OF 3 M
RCS "A" FUELMFLD PRESSGR220IP PRESSMONA RCSAOXMFLOPRESSGR320,P PRESSMO,

lOPF 2M
RCS "B" OX MFLD PRESS GR3202P PRESSMON )

RCS "B" FUELMFLD PRESSGR2202P PRESSMON I 2 OF 3 MA RCS "B" REG PRESS GRI202P P_ESSMON C&W

RCS "B" PROPQTY GRIO95Q QUANTITY l OF 2 M
RCS "B" He PRESS GRIIO2P PRESSMON C&W

RCS "A" FUELTEMP GR2121T TEMPMON HD
ACS 2 H20 TEMP GF4586T HD

RCS "B" FUELTEMP GR2122T TEMPMON HD
ACS I H20 TEMP GF4585T HD

RCS MAIN "A" CLSD GR9609U MAINSOV HD
RCS MAIN"B" CLSD GRg61ou MAINSOV HD

A/B XFEEDOPEN GR9613U CRSFD HD

QUADl TEMP GR6OO4T TEMP MON HD
QUAD2 TEMP GR6OO3T TEt4PMON HD
QUAD3 TEMP GR6OO2T TEMP MON HD
QUAD4 TEMP GR6OOIT TEMP MOM HD

ASC FEEDOXIO"A" OPEN GR9641U SYS A ASC OXID HD
ASC FUEL

ASC FEEDFUEL"A" OPEN GR9631U SYS A ASC OXID HD
ASC FUEL

ASC FEEDFUEL"B" OPEN GR9632U SYS B ASC OXID HD
ASC FUEL

ASC FEED OXID"B" OPEN GR9642U SYS B ASC OXID HD
ASC FUEL

NOTES

I. LOSSOF SEVERALHD MEASURE'MENTSWILL CAUSESEVERELY
DEGMADEDMISSIONMONITORINGCAPABILITY.

2. FOR THE LOSSOF EITHERTHE FU OR OX MEASUREMENTS,AN
APPROXIMATE20 SEC HOVERTIME PENALTYIS REALIZED. FOR
LOSSOF BOTHSYSTEMS,A PENALTYOF 60 SEC HOVERTIME
RESULTS.

3. LOSSOF LO-LEVELRESULTSIN AN APPROXIMATE28 SEC HOVERTIME
PENALTY.
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MISSION RULES

APPENDIXB - DISTRIBUTIONLIST- CONTINUED

ITEM

A CREW PROCEDURESDIVISION

CG3/ZEDEKAR,R. G. (5)
CG4/KRAMER,P. (4)
CGS/HOLLOWAY,T. W. (8)

DIRECTOROF MEDICALRESEARCHAND OPERATIONS

DA/JOHNSTON,R. S.
DO/MEDICALOPERATIONS(7)

PUBLICAFFAIRSOFFICE

AP3/WARD,D.(3)

APOLLOSPACECPJ_FTPROGRAMOFFICE

PA/MORRIS,O. G.
LUNNEY,G. S.

PD/KUBICKI,R. L.
PDI2/MISSIONSTAFFENGINEER
PG/GOREE,J. F. (2)
PDI2/KOHRS,D.
PD4/SILVER,M. (25)
PDg/WILLIAMS,L.
PE/CORCORAN,D. 11.(3)
PA23/TASH,H. L. (5)
PT/ARABIAN,D. D.
PT3/DATALIBRARY(8)
KT/DOUGLAS,W. H.
NA/BLAND,W. M., JR.
PF/ (2)
PDI2/SEGNA,D. (2)

DIRECTOROF ENGINEERINGAND DEVELOPMENT

EA22/BURT,R.
EB5/BURTZLOFF
EB3/MUHFORD

t JOHNSON,G. W.
EC/SMYLIE,R. E.

HURT,P. F.
EC2/OIBSON,J. L.
EC3/SAMONSKI,F. H. (2)
EC4/HINNERS,A. H.
EC7/RADNOFSKY,M. I.
ECB/LUTZ,C. C.
EEI3/IRWIN(9)
EF/GIESECKE,R. L.
EG2/COX,K. J.
EG7/HANAWAY,J.
EG8/WILSON,R. E.
EG/MIT/IL-LAWTON,T. M.
EP/WHITE
EP2/YODZIS,C. W. (4)
EP4/POHL,H. O. (3)
ES42/ROGERS,N. F. (2)
EX/REDD,B.
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MISSION RULES

SECTION3 - MISSIONRULE SUI_.]ARY- CONTINUED

F ITEM-- i

3-I0 CSM BATTERYENERGYAND CRYOGENIC02 AND H2F

THE FOLLOWINGMINIMUMUSABLEENERGY/QUANTITIESMUSTBE AVAILABLETO INITIATETHE SPECIFICPHASES.

A LAUNCH LOI DOI UNDOCK LOPCl

3 BAT 96 76.6 70.9 68.4 61.7
BAT AMP-HOURS
REMAINING

2 BAT 62.2 45.2 44.4 41.5 40.3

02 TOTALLBS 3 TANKS 803.4 631 621.7 584.4 457.1

H2 TOTALLBS 3 TANKS 66.5 49.8 48.7 44.7 29.7

l
ENERGYREQUIREMENTTO PERFORMNOMINALMISSIONWITHOUTCHARGER. REDLINEDOES NOT ALLOWPRE-LOIGIMBAL

DRIVECHECKOR BACKUPSPS BURN PREPSAND REQUIRESPOWERDOWNOF ECS RADIAIORHEATERSOVERLOADSENSING.

NOTES

(A) PRELAUNCHBATTERYREDLINESARE BASEDON FAILUREOF THE BATTERYCHARGERBEFOREACCOMPLISHINGANY'CHARGING.

(B) THE TWO BATTERYREDLINESREFLECTTHE ENERGYREQUIREDIN THE TWO LOWESTBATTERIESTO PROVIDECAPABILITY

FOR A SAFE RETURNFROMANY POINTIN THE MISSION. THE REDLINESARE BASEDON LOSSOF THE HIGHESTBATTERY

SUBSEQUENTTO LOSS OF THE BATTERYCHARGERWITHA TWO-BATTERYENTRY (WITHG&N)AND 12 HOURSOF POSTLANDING
TIME.

(C) IF RESCUEIS REQUIRED,THE THREE-BATTERYENERGYREQUIREMENTSWILLBE RECOVEREDBY POWERINGDOWNTO A

TWO-BATTERYG&N ENTRY.

(D) AUX BAT ENERGYIS NOT INCLUDEDIN BAT REDLINES.

(E) CONSIDERATIONWILLBE GIVENTO PERFORMINGSPS BURNSWITHOUTBATTERYSUPPLEMENTIF REDLINENOT MET.

(F) CRYOGENICREDLINESARE BASEDON CAPABILITYTO PERFORMNOMINALMISSIONWITHCAPABILITYTO RETURNTO EARTH

AT A 40 AMP AVERAGEPOWERLEVELAFTERLOSSOF ANY CRYOTANKAT THE WORSTCASETIME FOR FAILURE.

(G) THREE-TANKCRYOGENICREDLINEIS BASEDON THE TOTALQUANTITYREQUIREDTO PERFORMNOMINALLENGTHMISSION.

RULENUMBERS3-102THROUGH3-II0ARE RESERVED.

MISSION _ SECTION GROUP

MISSIONRULE
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M!SSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

ITEM

5-27 IF SPS FAILSAFTEREPO RETROFIREIGNITIONOR NO SLA SEP:

A. Hp > 70 NM - RETARGETFOR NEXTBEST PTP USINGRCS.

B. 40 < Np < 70 - PITCHUP TO LOCALHORIZONTALATTITUDEAND BURNSM RCS USINGFOLLOWINGPRIORITIES:

I. BURNHp TO PAD VALUE

2. BURNMAXIMUMSM RCS AV AVAILABLE

3. BURNCM RCS TO Hp = 40 NM IF SM RCS AV NOT SUFFICIENTTO OBTAINHp = 40 NM. IF Hp ! 40 NM, TERMINATEALL

THRUSTINGAT TFF = 7 MIN.

C. Hp < 40 NM - REMAININ RETROATTITUDEAND BURNSM RCS USINGTHE FOLLOWINGPRIORITY:

I. BURNAV RESIDUALS.

2. BURNMAXIMUMSM AV AVAILABLE.

NOT___.EE
THE S-IVBLOX DUMPCAPABILITYMAY

BE USEDTO SHAPETHE ORBITFOR

RETROFIREMANEUVEROR TO REDUCE

THE S-IVBWEIGHITO OBTAINMORE

SM RCS _V,

5-28 THE G&N IS NO-GOFOR ENTRYIF:

A. THE CMC VALUEOF DOWNRANGEERROR(RP-RT) AT .2GDIFFERS• ±lO0 NM FROMGROUNDVALUE.CREW B. V AND VTY.

B. V AND GAMMAAT 400KARE OUTSIDETHE CORRIDOR. GROUNDWILLPROVIDEENTRYPROFILE.

5-29 BOOSTERNAVIGATIONUPDATESFOR TLI:

A. AN IU NAVIGATIONUPDATEWILLBE PERFORMED(ANDTIMETAGGEDTO INSUREINCORPORATIONOVERA MSFNSTATIONPRIOR

TO TB6 INITIATION)FOR THE FOLLOWINGSITUATIONS:

I. WHEREAN IU ACCELEROMETERFAILOCCURREDPRIORTO EARTHORBIT INSERTION.

2. FOR ALL TLI OPPORTUNITIESWHEREMSFNVERSUSIU DIFFERENCEVIOLATESANY OF THE FOLLOWING:

A AT GET = 56 MIN: DOWNRANGEPOSITION_ 21,174 FT

SEMI-MAJOR_ .78NM

CROSSRANGEVELOCITY(MAXIMUM)_8 FPS

A AT GET : I HR 45 MIN: DOWNRANGEPOSITION_36,B14 FT

SEMI-MAJORAXIS_ .84 NM

CROSSRANGEVELOCITY(MAXIMUM)_9 FPS

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION31 LUNARSURFACEOPERATIONS- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

A 31-I06 PRECISIONOVENTEMP NO FURTHERMEASUREMENTSWILL BE MAXIMUMPOSITIVEDEVIATIONIS INDICATEDBY AN
REACHESMAXIMUMPOSITIVE TAKEN DURINGTHE REMAINDEROF ODD NUMBERIN THE EIGHTHMOST SIGNIFICANT
DEVIATION THE CURRENTTRAVERSE, DIGITOF THE DISPLAYAND A "7" IN THE NINTH

(LEAST)SIGNIFICANTDIGIT,
TGE WILLBE PLACEDIN THE LM
SHADOWWITHTHE RADIATOR
SURFACEEXPOSEDAT THE EARLIEST
CONVENIENCE.

A 31-I0 INTEMMEDIATEOVENHOT PLACETGE IN LH SHADEWITH I. INTERMEDIATEOVENHOT ALARM IS INDICATED
ALARM IS EXPERIENCED RADIATORCOVEROPENEDPRIORTO BY A 6 OR 7 IN THEEIGHTH MOST SIGNIFICANI
PRIORTO DEPARTURETO DEPARTINGLM. DIGITOF THE DISPLAY.
ALSEP.

2. TGE NILLBE USEDON EVA'SII AND Ill.

A 31-I08 PRECISIONOVENTEMP READINGSWILLBE TAKENUNTIL MAXIMUMPOSITIVEDEVIATIONIS INDICATEDBY AN
REACHESMAXIMUMPOSITIVE UNREASONABLEDATAIS RECEIVED. ODD NUMBERIN THE EIGHTHMOSTSIGNIFICANT
DEVIATION DIGITOF THE DISPLAYAND A "7" IN THE NINTH

(LEAST)SIGNIFICANTDIGIT.

A 31-I09 DELETED

A 31-1I( DELETED

MISSION REV )ATE SECTION GROUP PAGE
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MISSION RULES

SECTION32 - ALSEP

R ITEM

GENERAL

THE FOLLOWINGMISSIONRULESAPPLYTO FLIGHTCREW INVOLVEMENTWITHTHE APOLLO LUNARSURFACEEXPERIMENTPACKAGE

(ALSEP)WHILETHE CREWIS ON THE LUNARSURFACE. THESERULESARE EXCERPTEDFROMTHE EMRD FOR APOLLO17, AND MISSING

LETTERSON RULESOR MISSINGRULENUMBERSPERTAININGTO GUIDELINESOR RULINGSWILL BE FOUNDIN THAT DOCUMENT.

ALSEPOPERATIONALGUIDELINES

32-1 GENERAL

A. THESEALSEPGENERALOPERATIONALGUIDELINESARE BASEDON OBJECTIVESIN THE FOLLOWINGPRIORITIES:

I. HFE

2. LSP

3. LSG

4. LMS

5. LEAM

NOTE

RIPPLE-OFFSEQUENCEIS:

I. PDR I (7 W)

2. PDR 2 (14 W)

3. LMS

4. LEAM

5. HFE

A 6. LSG

A 7. LSP

B.

THROUGH REFERENCEEMRD FOR APOLLO17

H.

I. THE ALSEPSHORTINGPLUGSWITCHWILLBE ACTIVATEDASAPAFTERCENTRALSTATIONDEPLOYMENT.

J. IF THE GROUNDIS UNABLETO OBTAINDOWNLINK,THE GROUNDWILL REQUESTTHE ASTRONAUTTO ROTATETHE RESET
A POWERSWITCHTO RESETAND THEN ROWER.

K. REFERENCEAPOLLO17 EMRD

A L. DELETED

M. THE HFE BOREHOLESWILLHAVE PRIORITYOVERTHE DRILL CORESTEM. THE HFE BOREHOLESWILLBE ATTEMPTEDFIRST.

IF PROBLEMSARE ENCOUNTERED,EFFORTSON BOREHOLESWILLBE TERMINATEDAFTERA TOTALOF 20 MINUTESACCUMULATED
DRILLON TIME.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION32 - ALSEP- CONTINUED

ITEM

32-I N. IF A HARDOBJECTIS ENCOUNTEREDWHICH REDUCESDRILLRATETO LESSTHAN 5 INCHESPER MINUTEON EITHERHFE PROBE

(CONT) HOLE,THE FOLLOWINGWILLBE ACCOMPLISHED:

I. IF THE SECONDSECTIONIS NOT ATTACHED,WITHDRAWAND STARTAT A NEW LOCATIONFOR A MAXIMUMOF TWO

WITHDRAWALS.

2. IF THE SECONDSTEM SECTIONIS ATTACHED,CONTINUEUNTILlO MINUTESOF POWERON TIME FOR DRILLSTRINGHAS

ELAPSED.

O. REFERENCEAPOLLO17 EHRD

P. IF THE CREWMUST RETURNTO THE LM PRIORTO COMPLETEALSEPDEPLOYMENT,THE SHORTINGSWITCHWILL BE ACTIVATED

"ON"IF THE ANTENNAIS EMPI.ACED.IF THE ANTENNAIS NOT EMPLACED,THISSWITCHWILL NOT BE ACTIVATED(PICKUP
HERE ON EVA 2)

Q. THROUGHR. REFERENCEAPOLLO17 EMRD

S. FOR ANY MALFUNCTIONDURINGA SURFACETASK,A MAXIMUMOF lO MIN WILL BE SPENT ON THE CONIINGENCYPROCEDURE

BEFORETHE TASKIS ABANDONED,WITHTHE FOLLOWINGEXCEPTIONS:

I. RTG FUELING- UP TO 20 MIN WILLBE ALLOWEDIN EXERCISINGRTG FUELINGCONTINGENCYPROCEDURES.

2. ALSEPPACKAGEI TO PACKAGE2 CABLECONNECTIONS- UP lO 20 MIN WILLBE ALLDWEDFOR MAKINGTHE CABLE

CONNECTION.

3. ALSEPANTENNA- UP TO 30 MIN WILL BE ALLOWEDFOR ANTENNAERECTIONAND ALIGNMENT.

4. ALSEPDEPLOYMENTMAY BE CONTINUEDON A LATEREVA IF ADDITIONALTIMETO SPENDON CONTINGENCYPROCEDURESIS

REQUIREDTO ATTAINAN OPERATIONALALSEP.

T. FOR EVA TERMINATIONOR OTHER INTERRUPTIONSDURINGALSEP DEPLOYMENT,THE FOLLOWINGDEPLOYMENTINTERRUPIION

POINTSWILLBE OBSERVEDIF PERMITTEDBY CREWSAFETYCONSIDERATION:

I. REMOVEALSEPPACKAGES] AND 2. CLOSESEQ.BAY DOOR. REPLACEALSEPPACKAGESWITHHANDLESUP AND WITH

EXPERIMENTSFACINGTHE SUN WITHIN±15°.

2. TILT FUELCASK (DOMENOT REMOVED).

3. TILT FUELCASK. REMOVEDOME. DO NOT DEFUEL.

A 4. FUELRTG. THENCARRYALSEPTO DEPLOYMENTSITE. REMOVESUBPALLETSFRUM PACKAGE2. CARRYPACKAGEl TO

EMPLACEMENTSITE. DO NOT ACTUATESWITCHES.

A 5, CONNECTRTG,HFE,AND LEANCABLESTO CS. REMOVELSP,GEOPHONEMODULELSG,AND LMS FROMSUBPACKAGEI.

ALIGNCS AND RAISESUNSHIELD. RAISEANTENNAMAST,MOUNTGIMBAL,AND ANTENNA. LEVELAND ALIGNANTENNA.

ROTATESHORTINGSWITCHON WAY BACK TO LM.

A 6. DEPLOYALSEPEXPERIMENTSAND COMPLETETASKS. A HOLD POINTEXISTSAFTEREACH EXPERIMENTIS DEPLOYED.
ROTATESHORTINGSWITCHON WAY BACK TO LM.
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MISSION RULES

SECTION32 - ALSEP - CONTINUED

ITE._._.M.M
A 32-I U. IF ALL SPOTSON TEMPLABLEON HORSECOLLARARE BLACKAFTERFUELINGRTG, CREWMUSTREMOVEHORSECOLLARWITHUHT

AND SET IT ASIDE. CREWMUSTNOT TOUCHHORSECOLLARUNTIL IT HAS COOLEDSUFFICIENTLY(lOMINUTES).

A V. ALSEPDEPLOYMENTWILL NOT BE STARTEDIF IT IS KNOWNTHAT LESSTHANl HR 15 MIN IS AVAILABLEFOR ALSEP IN EVA L.

32-2 REFERENCEAPOLLO17 EMRD

AND

32-3

32-4 A. REFERENCEAPOLLO17 EMRD

A B. THE CREWWILL REPORTRECHECKOF THE LSG LEVELAND ALIGNMENTAND FREEDOMOF GIMBALAFTER EXPERIMENTIS MANUALLY

UNCAGED.

32-5 A. REFERENCEAPOLLO17 EMRD

A B. DELETED

C. THROUGHD REFERENCEAPOLLO17 EMRD

A E. DEPLOYMENTOF AN LSP EXPLOSIVEPACKAGE(EP)WILLBE TERMINATEDANY TIMELESSTHAN4 SAFETYFEATURESREMAIN. THE

FOLLOWINGCONDITIONSMUSTBE MET BEFORETHE EP CAN BE DETONATED:

I. ASTRO SW #2 ROTATEDTO CW (ENABLE)POSITION. ENABLES29 V TO THE LSP CENTRALELECTRONICS.

2. LSP "OPERATE"CMD (OCTAL055) RECEIVEDBY LSP CENTRALELECTRONICS.

3. LSP TRANSMITTERPULSESENABLECMD (OCTAL156)RECEIVEDBY LSP CENTRALELECTRONICS•

4. LSP FORMATON CMD (OCTAL003) RECEIVEDBY THE ALSEPCENTRALSTATIONDDP.

A S. SAFE/ARMSLIDETO THE ARM POSITION.

A STATUSOF EACHOF THESESAFETYFEATURESIS AS FOLLOWS:

FEATURESSAFED TOTALNUMBERSAFED

A I. ALSEPDEPLOYMENT l, 2, 3, 4, 5 5

A 2. CHARGEDEPLOYMENT 2, 3, 4, 5 4

A 3. LSP PASSIVELISTENING 3, 5 2

A (NOTPLANNEDWITH CREW

ON SURFACE)

A NOTE: BATTERYTIMERAND CIRCUITACTIVATIONIS NOT CONSIDEREDIN THE ABOVESAFETYFEATURESBECAUSENO STATUS

INDICATIONEXISTSAFTERTHE PIN HAS BEEN PULLED•

32-6

THRU REFERENCEAPOLLO17 EMRD

32-80
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MISSION RULES

SECTION32 - ALSEP- CONCLUDED

RULE CONDITION]MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

32-81 UNABLETO DRILLNORMAL
HFE EMPLACEMENTHOLES

A A. IF EITHERHOLEIS _.].HAND-AUGERAND HAMMERBORE
LESSTHAN40 INCHES STEMSINTOSUBSURFACEAT
DEEPAND DRILLIS LEAST40 INCHES
INOPERABLE

2. IF SUCCESSFULINSERT
PROBEINTOHOLEMADE BY A
DOUBLECORETUBE. FILL
HOLEAROUNDPROBE.

A 3. IF LESSTHAN40 INCHES,LAY ..
PROBEON SURFACEAND ORIENT
BLACKTAPE ON CABLENORTH/
SOUTH.

A B. IF EITHERHOLE IS I. DRILLDEEP COREAT SHALLOW B. USE TREADLEAND EXTRACTORTO HOLD SOIL IN
A LESSTHAN40 INCHES BORE LOCATIONAND INSERT PLACE. MOVE TREADLEAT LEASTIO FEET DOWN

DEEPAND DRILL IS PROBE IN HOLETHROUGH THE CABLETOWARDTHE ELECTRONICS.
STILLOPERABLE TREADLE,AND CAVESOIL IN

AROUNDPROBE.

C. IF HOLEIS NOT PLACEPROBEIN HOLEAS FAR
NOMINALDEPTH AS IT WILLGO. EMPLACE

LOWERRADATIONSHIELDON
THE TOP OF THE PROBE.

A EMPLACEMIDDLERADIATION
SHIELDBELOW LUNARSURFACE
OR ON TOP OF PROBE.

32-82 HAVE CHOICEOF DRILLING DRILLSECONDHFE PROBEEMPLACE- HFE HAS PRIORITYOVLRCORESAMPLE.
SECONDHFE HOLEOR CORE MENTHOLE.
SAMPLEHOLE

32-83 DRILLRATE REDUCEDTO A. IF LESSTHAN TWO STEM
LESSTHAN 5 INCHESPER SECTIONSARE ATTACHEDTO
MINUTE THE POWERHtAD,WITHDRAW

AND S_ARTAT NEW LOCATION
A FOR MAXIMUMOF THREE

LOCATIONSFOR EACHBORE.

B. IF TWO OR MORE STEMSECTIONS
ARE AITACHEDTO THE POWER
HEAD, CONTINUEUNTIL
IO MINUTESUF POWERON TIME
FOR THE DRILLSTRINGHAS
ELAPSED.

32-84 REFERENCEAPOLLO17
THRU EMRD
32-II0
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

ITEM

5-30 RESERVED

5-31 RESERVED

5-32 THE MAXIMUMALLOWABLEMISALIGNMENTRATESBETWEENTHE IU AND IMUARE 0.6 DEG/HR(IU)AND 1.5 DEG/HR(IMU).

5-33 RESERVED

5-34 TLI UNDERBURNS

A A. FOR APOGEEALTITUDESABOVEll8KNM, A LUNARLANDINGMISSIONIS AVAILABLE. THE TRADEOFFSTHATWILLBE MADE TO

ACHIEVETHISMISSIONARE,IN ORDEROF PRIORITY: {ITEMSARE ADDITIVE)

I. PROVIDEADDITIONALaV FOR MCC BY FOREGOINGANY NOMINALCONSTRAINTSON TEC RETURNINCLINATION.

2. EXECUTEMCC l AT ILl + 3 HRS

3. PROVIDEADDITIONALAV FOR MCC l BY:

(A) UTILIZETHE LM YAW STEERINGBUDGETDURINGASCENT

A (B) ADD 24 HRS TO TEC

4. EXECUTEMCC l AT TLI+ l HR

5. PROVIDEADDITIONALAV FOR MCC I BY:

(A) REOPTIMIZETLC {INCREASEDESCENTSEA)

A (B) REOPTIMIZETHE DESCENTAPPROACHAZ

A (C) SHORTENLUNARPARKINGORBITTIME

(D) SHORTENTHE PLANNEDLUNARSTAYTIME TO DECREASETHE LOPC

NOTE
THE ADDITIONALCAPABILITYACHIEVEDBY

EACHITEMIS HIGHLYMISSIONDEPENDENT.

A 8. FOR APOGEEALTITUDESBETWEENll8K NM AND 28,000NM, A LUNARORBITALTERNATEMISSIONIS AVAILABLE. THE NOMINAL
PLAN FOR THISMISSIONIS:

I. EXECUTEMCC I ASAP (BEI'WEENTLI+ l AND ILl + 3 HRS)

2. EXECUTEA DPS LOI

3. EXECUTEALLREMAININGMANEUVERS(CIRC,LOPC,TEl) WITHTHE SPS

C. FOR APOGEEALTITUDESBELOW28,000NM, AN EARTHORBITALTERNATEMISSIONOR DIRECTABORTWILL BE PERFORMED.

MISSION REV DATE SECTION GROUP PAGE

APOLLO17 A II/I0/72 TRAJECTORY EARTHORBIT
AND GUIDANCE AND TLI 5-5 Tape68.3

TSG 291A NASA--MSC



NASA - Manned Spacecraft Center

MiSSiON RULES

SECTIONS - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

LUNARORBIT

5-76 THE DOllMANEUVERWILLBE TARGETEDTO OPTIMIZETHE GROUNDTRACKFOR LUNARLANDING.

NOT.._._EE

THE TARGETEDHp IN REV 12 IS 80K FT.

A 5-77 A "GO"FOR DOIl REQUIRESCO_41TMENTTO AT LEAST4 HRS IN LUNARORBIT.

NOTE
THISPROVIDESONE FULLREV OF TRACKAFTER

DOI FOR CALCULATIONOF TEI

5-78 AFTERAOS FOLLOWINGDOIl, EXECUTIONOF THE BAILOUTABORT MANEUVERWILL BE RECOMMENDEDIF INCOMINGMSFN RADAR
DATA INDICATESA CLOSESTAPPROACHALTITUDEOF EQUALTO OR LESSTHANl.O NM ABOVETHE LUNARTERRAIN.

NOTES

I. THE PERICYNTHIONALTITUDEWHICH CORRESPONDS

A TO l.O NM CLOSESTAPPROACHIS 3.88 NM.

2. THE VALUEOF DOPPLERRESIDUALSAT AOS

WHICHCORRESPONDSTO THIS PERICYNTHION

A IS APPROXIMATELY-84 CYCLESPER SEC

BUT THE ACTUALVALUEWILL BE DETERMINED

IN REALTIME.

5-79 PRIORTO UNDOCKING,CSM MANEUVERSWILLBE SCHEDULEDASAPTO CORRECTTHE FOLLOWINGSITUATIONS:

A. MISSDISTANCEOVERTHE LLS GREATERTHAN0.5 DEG OUT OF PLANE

B. DEVIATIONIN APPROACHAZIMUTHGREATERTHAN±I0 DEG FROMTHE NOMINAL

D. CURRENTPERICYNTHIONALTITUDELESSTHAN30,BOO FT
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

RULES5-85THROUGH5-89ARE RESERVED.

5-90 LR DATA IS REQUIREDFOR LANDING.

A. LOCK-OH

I. LR DATAACCEPTEDAND CONVERGEDCONTINUOUSTO P64 - CONTINUEMISSIONIF LOSS OF LOCKOCCURSIN P64.

2. LR DATAACCEPTEDAND CONVERGEDWITH SUBSEQUENTDROPOUT- CONTINUETO R64.

(A) LANDINGRADARREGAINEDIN P64.

(1) DATAACCEPTEDBY LGC - CONTINUEMISSION

(2) DATANOT ACCEPTEDBY LGD - ATTEMPTMANUALLANDINGIF LR/PGrlSAH <ISDOFT

(B) LANDINGRADARNOT REGAINEDAT P64 - ABORT

B. LATELR LOCK-ONWITHDATA BEINGINCORPORATEDAND CONVERGING- CONTINUETO P64

(A) DATAACCEPTEDBY LGC - CONTINUEHISSION

(B) DATAHOT ACCEPTEDBY LGC - ATTEMPTMANUALLANDING

B. MINIMUMALTITUDEWITHOUTLR ALTITUDEINCORPORATION

I. PGNSALTITUDELESSTHAN22,000FEETAND PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFNOR DOPPLER

RESIDUALS,THAT CAUSEAN AGS-PGHSRADIALVELOCITYDIFFEREHCE

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

A (B) RADIALN69 INCORPORATEDAND DIFFERENCEEXCEEDS-20 FPS - ABORT

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

CAUSETHE MSFN-PGNSRADIALVELOCITYDIFFERENCETO EXCEED-20 FPS - ABORT

3. PGNSALTITUDELESSTHANIO,DOOFT

(A) RADIALN69 NOT INCORPORATED- ABORT

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

4. PGNSALTITUDELESSTHAN 6000FT - ABORT

NOT,___E
FOR FAILURESIN THE PGNS/LRINTERFACES,INCORPORATIONMAY
BE SATISFIEDBY A PGNS/LRCOMPARISONRESULTINGIN AH < 1SO0 FT.

C. MINIMUMALTITUDEWITHOUTLR VELOCITYINCORPORATION

I. PGNSALTITUDELESSTHAN IO,OOOFEETWITH LANDMARKTRACKINGOBTAINEDAND PGNSNAVIGATIONERRORSCONFIRMED

BY AGS OR DOPPLERTHATCAUSEMSFN- PGNSDOWNRANGEOR CROSSRANGEVELOCITYDIFFERENCES

(A) NAV H69 INCORPORATEDAND AX 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. PGNSALTITUDELESSTHANlO,OOOFEETWITHOUTLAHDMARKTRACKINGOBTAINEDAND PGNSNAVIGATIONERRORSCONFIRMED

BY AGS OR DOPPLERTHAT CAUSEMSFN- PGNS DOWNRANGEOR CROSSRANGEVELOCITYDIFFERENCES

(A) NAV N69 INCORPORATEDAND A_ EXCEEDS_35 FPS OR AY EXCEEDS+70 OR -25 FPS - ABORT

(B) NAV N69 NOT INCORPORATEDAND AX EXCEEDS±15 FPS OR AY EXCEEDS+30 OR -IO FPS - ABORT.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

A 5-91 POWEREDDESCENTWILLBE TERMINATEDFOR THE FOLLOWING:

A. PGNSNAVIGATIONERRORS,CONFIRMEDBY MSFN OR DOPPLERRESIDUALS,THAT RESULTIN THE FOLLOWINGAGS-PGNS

DIFFERENCES:

AX (DOWNRANGE) > +90 OR -35 FPS

A_ (CROSSRANGE)> ±90 FPS

A2 (RADIAL) > +60 OR -35 FPS

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY DOPPLERRESIDUALBUT NOT BY AGS, THATRESULTIN THE FOLLOWING

MSFN-PGNSVELOCITYDIFFERENCES:

A_ (CROSSRANGE)> 5200 FPS

A_ (RADIAL) > +45 OR -35 FPS

C. COMMANDEDTHRUSTINCREASINGPRIORTO THROTTLEDOWNOR P63 TGO = 80 SECONDS

D. GTC GREATERTHAN 57 PERCENTBY P63/P64PROGRAMSWITCHPLUS15 SECONDS

E. FAILURETO ACHIEVEFTP (AUTOOR MANUAL)BY NOMINALTIG + 31 SECONDS(ABORTAT GTC DIVERGENCE)

A F, THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21103,Oil07,21204,21302,21SOl,00402 (CONTINUING),

01406 (CbNTINUING),Ol41O (CONTINUING).

G. CONSIDERATIONWILL BE GIVENTO ABORTINGFOR VIOLATIONOF THE TIMEBAISEDDPS ABORT BOUNDARY.

5-92 THE DESCENTTARGETPOINTWILL BE SHIFTEDDOWNTRACKIF GTC INDICATESNO THROTTLEDOWNBY P63/64PROGRAM

SWITCH- THE MAXIMUMSHIFTIS AS FOLLOWS:

A. 20,000 FT DOWNTRACKIF VALIDLANDMARKSIGHTINGSWEREOBTAINED.

A B. I0,000FT DOWNTRACKIF NO VALIDLANDMARKSIGHTINGS

C. NO DOWNTRACKSHIFTWILLBE ALLOWEDIF THE APPROACHAZIMUTHIS BETWEEN95 AND IOO DEG

NOTE
ONE MINUTEOF RCS WILLBE USEDTO ALLOWLANDING

WITHINTHE ABOVE LIMITS.

5-93 AN ABORTWILLNOT BE REQUESTEDFOR A PGNSFAILUREAFTERPITCHOVERIN THE APPROACHPHASE.

5-94 IN THE EVENTMSFNAND DOPPLERDATAARE NOT AVAILABLEFOR CONFIRMATIONOF PGNS/AGSERRORS,POWEREDDESCENTWILLBE
TERMINATEDFDR THE FOLLOWINGAGS-PGNSVELOCITYDIFFERENCES:

AX • -35 FPS

A_ > +60 FPS OR -35 FPS
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MISSION RULES

SECTION6 - TRAJECTORYAND GUIDANCE- CONTINUED

ITE____M

ASCENT

5-I01 LM LIFTOFFWILL BE DELAYEDONE REVOLUTIONRATHERTHANACCEPTINGA SLIP IN NOMINALLIFTOFFTIMEGREATERTHAN

A A. 30 SECONDSFOR THE DIRECTRNDZTECHNIQUE

B. 90 SECONDSFOR THE COELLIPTICSEQUENCERNDZ

5-I02 FOLLOWINGA DESCENTABORT,GUIDANCESWITCHOVERTO AGS WILL BE PERFORF4EDFOR

A. THE FOLLOWINGPGNSALARMS: 2010S,00214,20430,20607,21103,OllO7,21204,21302,AND 21501

B. PGNSNAVIGATIONERRORSTHATRESULTIN:

I. AGS PREDICTEDINSERTIONHp < 40,000FEET.

2. AGS PREDICTEDINSERTIONHa GREATERTHAN TARGETVALUE PLUS40 NAUTICALMILES.

3. AGS PREDICTEDINSERTIONWEDGEANGLEGREATERTHAN 1.0 DEGREE.

5-I03 DURINGASCENT,GUIDANCESWITCHOVERTO AGS WILLBE PERFORMEDFOR

A. THE FOLLOWINGPGNSALARMS: 20105,00214,20430,20607,21103,OllO7,21204,21302,AND 21501

B. PGNSNAVIGATIONERRORS,CONFIRMEDBY AGS RESIDUALS,THAT RESULTIN THE FOLLOWINGMSFN-PGNSVELOCITYDIFFERENCES:

AX (DOWNRANGE) • ±24 FPS

a_ (CROSSRANGE)> ±90 FPS (COELLIPTICSEQUENCERENDEZVOUS),• ±45 FPS (DIRECTRENDEZVOUS)

AZ (RADIAL) > 537 FPS

C. PGNS NAVIGATIONERRORSTHAT RESULTIN

I. AGS PREDICTEDINSERTIONHp < 40,000 FEET.

2. AGS PREDICTEDINSERTIONHa GREATERTHANTARGETVALUEPLUS40 NAUTICALMILES.

3. AGS PREDICTEDINSERTIONWEDGE ANGLESGREATERTHAN l.O DEGREE (COELLIPTICSEQUENCERENDEZVOUS),

GREATERTHAN0.5 DEG (DIRECTRENDEZVOUS)

D. IF MSFNNOT VALIDDURINGASCENTTHE FOLLOWINGDOPPLERRESIDUALSWILL BE USEDTO CONFIRMSWITCHOVER:

A I. AGS-PGNSAR (DOWNRANGE)• 524 FPS AND DOPPLER-PGNSRESIDUAL> ±14 FPS

A 2.(A). AGS-PGNSA_ (CROSSRANGE)> 545 FPS AND DOPPLER-PGNSRESIDUAL• ±14.6 FPS FOR THE DIRECTRNDZ

A (B). AGS-PGNSa_ (CROSSRANGE)> ±90 FPS AND DOPPLER-PGNSRESIDUAL• ±29.2 EPS FOR THE COELLIPTICRNDZ

A 3. AGS-PGNSa_ (RADIAL)> ±37 FPS AND DOPPLER-PGNSRESIDUAL• 527.5FPS
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

RENDEZVOUS

B-Ill THE PGNS IS PRIME FOR EITHERTHE DIRECTRNDZ (TPIONLY)OR THE COELLIPTICSEQUENCE(CSI,CDH,AND TPI)MANEUVER

COMPUTATION/EXECUTIONWITHTHE AGS AS BACKUPUTILIZINGTHE ACCEPTEDSOLUTION. THE AVAILABLESOLUTIONSFOR THESE

MANEUVER(S)ARE, (IN ORDEROF PRIORITY)PGNS,AGS,CMC,AND CHARTS.

A. THE FOLLOWINGVOTINGLOGICWILLBE OBSERVEDFOR ALL MANEUVERS:

I. IF VHF AND RR AGREE- VOTE2 OUT OF 3 SOURCESAridEXECUTETHE PRIORITYSOLUTION"

2. IF VHF AND RR DISAGREE- MSFNWILL BE UTILIZEDTO ISOLATETHE FAILEDSYSTEM

B. AGREEMENTBETWEENSOURCESIS DEFINEDAS

]. DIRECTRNDZ- TIP

(A) B FPS IN AVX

(B) 7 FPS IN AVy

(C) 9 FPS IN AVz

NOTE

LM BIASESOF l FPS IN AVX AND -2 FPS IN AVZ
WILL BE APPLIEDTO THE LM SOLUTIONFOR COMPARISON

WITHTHE CSM SOLUTION

2. COELLIPTICSEQUENCERNDZ - ALL MANEUVERS

(A) B FPS IN AVX

(B) 7 FPS IN AVy

(C) B FPS IN AVZ

C. THE CMC SOLUTIONFOR THE PLANECHANGEMANEUVERWILL ALWAYSBE EXECUTEDIF GREATERTHAN5 FPS.

5-I12 LIFTOFFWILLBE COMPUTEDTO SATISFYTHE FOLLOWINGCONSTRAINTS:

A. DIRECTRNDZ

I. THE AH AT TPI WILL BE IS NM.

2. THE A@AT TPI WILL BE +I.69 DEG.

3. THE WEDGEANGLE AT INSERTIONWILL BE ZERODEGREES.

A 4. TPI WILL OCCUR47 MIN AFTER INSERTION.

B. COELLIPTICSEQUENCERNDZ

I. THE AH AT TPI WILL BE 15 NM.

2. THE NOMINALELEVATIONANGLE (26.6DEG)WILLOCCUR 16 MIN PRIORTO SUNRISE.

3. THE CDH MANEUVERWILL BE APPROXIMATELYZEROAV.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

RANGESAFETYRULESAND AGREEMENTS

GENERAL

5-140 RANGESAFETYPOLICIESAND CRITERIAARE SPECIFIEDIN AFETRMANUAL(AFETRM)127-IDATEDl JANUARY1969. THE

FOLLOWINGMISSIONRULESCONCERNINGSPECIFICAFETR/NASAINTERFACESUPPLEMENTAFETRM127-I.

5-141 THE RSO WILLACCOMPLISHTHE PAD EMERGENCYRANGECUTOFFPROCEDUREIF THE SPACEVEHICLEWILL NOT LIFT OFF AFTER

IGNITIONAND NASA IS UNABLETO ACCOMPLISHCUTOFF. THE RSO WILL SEND "ARM/MFCO"ONLY IN RESPONSETO A CODED

VERBALREQUESTFROMTHE NASALAUNCHVEHICLETESTCONDUCTOR(CLTC). THE CLTCWILL CALLTHE RSO ON THE CLTC-RSO

DIRECTLINETO TRANSMITTHISREQUEST. THE RSO WILLNOT EXECUTETHISPROCEDUREIF HE HAS A LIFTOFFINDICATION.

6-142 THE FLIGHTDIRECTOR(F8)WILL INITIATEABORTIN RESPONSETO A CODEDVERBALREQUESTFROMTHE RSO. THIS

PROCEDUREWILL BE EXECUTEDIF RANGESAFETYFLIGHTTERMINATIONCRITERIAHAVEBEENVIOLATEDAND RSO EFFORTS

TO TERMINATETHRUSTHAVE FAILED. THE REQUESTFROMRSO TO FD WILL BE TRANSMITTEDON THE FLIGHTDIRECTOR

LOOPWITHTHE FIDO-RSOPRIVATELINEAS BACKUP.

5-143 THE RSO WILLSEND "ARM/MFCO"IN RESPONSETO A CODEDVERBALREQUESTFROMTHE FLIGHTDIRECTOR(FD)OR THE FLIGHT

DYNAMICSOFFICER(FIDO). THIS PROCEDUREWILLBE EXECUTEDIF ABORTLIMITSHAVEBEENEXCEEDEDAND ABORTACTION

HAS BEENUNSUCCESSFUL.THE REQUESTFROM FD/FIDOTO THE RSO WILL BE TRANSMITTEDON THE RSO LOOP (CAPEIll)

WITHTHE FIDO-RSOPRIVATELINEAS BACKUP.

A 5-144 THE FD WILL INFORMTHE RSO WHENTHE S-ICNO. 3 ENGINEHAS SHUT DOWNBY STATING"RSO,NO. 3 OUT"ON THE RSO LOOP

(CAPEIll). THE FD WILLACTIVATETHE ENGINEOUT LIGHTONLY IF NO OTHERKNOWNANOMOLIESEXIST. THE ENGINEOUT

LIGHTCIRCUITFROMFD TO RSO IS HIGHLYDESIRABLE. THE PROCEDUREWILLALSO BE EXCUTEDIF THE SIC NO. 4 ENGINE

SHUTSDOWNAND THE INTENDEDFLIGHTAZIMUTHIS GREATERTHAN 96 DEGREESAND THE LAUNCHAREAWIND PROFILEIS GREATER

THAN0.75 SIGMA,

6-14S IF RANGESAFETYDESTRUCTLINESARE VIOLATED,THE RSO WILLSEND "ARM/MFCO"AND NOTIFYTHE FD/FIDO. NO SPS

THRUSTINGWILLBE INITIATEDFOLLOWINGSUCH RANGESAFETYACTIONEXCEPTTO PROVIDECREW SAFETYAS DETERMINED

BY THE FD.

5-146 IFANESTABLISHEDIMPACTPREDICTION(IP)POINTISONTHECAPEKENNEDYLANDAREA,"DESTRUCT/PD"WILLBE
TRANSMITTED.

5-147 IF AN ATTEMPTTO TERMINATETHRUSTBY "ARM/MFCO"IS UNSUCCESSFULWHILETHE IP IS ON THE CAPE KENNEDYLANDAREA,

"DESTRUCT/PD"WILL BE SENT.
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MISSION RULES

SECTION5 - TRAJECTORYAND GUIDANCE- CONTINUED

R ITEM

5-148 WHENTHE IP HAS MOVEDOFF THE CAPE,FLIGHTTERMIMATIONACTIONWILLBE LIMITEDTO "ARM/MFCO"OR CREW INITIATED

ABORT. THE "DESTRUCT/PD"FUNCTIONWILL BE SENT ONLYAFTER FD/FIDOCONFIRMATIONOF SATISFACTORYSPACECRAFT

SEPARATION,AND ONLYIF FUELDISPERSIONIS NECESSARY.

5-149 IF AN IP POINTIS ESTABLISHEDAND "DESTRUCT/PD"IS DEEMEDUNNECESSARY,THE RSO WILL NOTIFYFD/FIDO,"SAFEWILL

BE SENT UPONFD/FIDO'SREQUEST,'RSOSENDSAFE'".

5-150 FD/FIDOWILLDECLARETOTHERSOWHENTHEREISNOPOSSIBILITYOFINSERTINGTHESPACECRAFTINTOAN ORBIT,AND
THERSOWILLNOTALLOWTHEAFRICANGATETOBEOVERFLOWN.

5-151 AN ETR RANGESAFETYOFFICER(BRSO)IS REQUIREDAT BERMUDATO MONITORPRESENTPOSITIONAND IMPACTPREDICTION

CHARTS,TO OBSERVETELEMETRYDISPLAYS,AND TO TRANSMITTHE RANGESAFETY FUNCTIONSWHENCOMMANDEDTO DO SO BY

THE RSO. FOR FLIGHTAZIMUTHSLESSTHAN090 DEGREES,THE BRSOWILL ASSUMEPRIMARYRANGESAFETYRESPONSIBILITY

IN THE EVENTOF LOSSOF COMMUNICATIONSBETWEENTHE BRSOAND THE RSO.

A 5-152 SAFINGBY THE RSO WILLBE TRANSMITTEDAFTERGATEPE'NETRATIONAND FIRSTS-IVBCUTOFFWHENTHE FD/FIDOREQUESTS,

"RSOSENDSAFE." WHENSAFINGIS CONFIRMED,THE RSO WILLSTATE "SAFINGCONFIRMED." IN THE EVENTOF LOSSOF

COMMWITHFD/FIDO,THE RSO WILLSENDSAFEONLY IF HE CAN CONFIRMS-IVBCUTOFFAND HE HAS NO INDICATIONTHAT

THE EBW'SARE CHARGED.

S-153 IF SAFINGCANNOTBE CONFIRMEDBY THE RSO,ANOTHERSAFINGATTEMPTWILLBE MADE BY THE RSO ON THE FIRSTORBITAL

PASSOVERTHE CAPE. COORDINATIONWILL BE EFFECTEDWITHTHE SUPERINTENDENTOF RANGEOPERATIONS(SRO)AND

FIDOTO ENSURECOMMANDCOVERAGEAND TELEMETRYDISPLAYAVAILABILITY.AT THE AGREEDTIME,FIDOWILL STATE,

"RSOSENDSAFE." UPONCONFIRMATION,THE RSO WILL STATE,"SAFINGCONFIRMED".

5-154 THE FD/FIDOWILL INFORMTHE RSO IMMEDIATELYUPON DETERMINATIONOF A SPACECRAFTSEPARATION. THISNOTIFICATION

WILLBE TRANSMITTEDON THE RSO LOOP(CAPEIll)WITHTHE FIDO-RSOPRIVATELINEAS BACKUP.
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SECTIONS - TRAJECTORYAND GUIDAMCE- CONCLUDED

R ITEM

RANGESAFETYWEATHERRESTRICTIONS

5-168 WIND RESTRICTIONS

AN ANNUAL PROFILEWIND RESTRICTIONOF 1.25SIGMA(11 PERCENT)WILL BE IN EFFECTFOR LAUNCH.

A 5-169 CEILINGAND VISIBILITYRESTRICTIONS

NO CEILINGOR VISIBILITYRESTRICTIONSWILL BE IMPOSEDPROVIDINGIU C-BANDBEACONNO. l AND TWO OF THE FOLLOWING

THREEDATA SOURCESARE AVAILABLE: CAPE FPS-16,MLA TPQ-IB,AND TM IP. FAILUREOF C-BANDBEACONNO. l WILLRESULT

IN CEILINGAND VISIBILITYLIMITSOF APPROXIMATELY14GO FEETAND II.5NM RESPECTIVELY.ADDITIONALFAILURESWILL

RESULTIN CEILINGAND VISIBILITYLIMITSAS DETERMINEDBY THE AVAILABILTYOF OTHER INSTRUMENTATION.
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MISSION RULES

SECTION6 - SLY - TBI THROUGHTB4/TB4A- CONTINUED

R ITEM

A. BSE GENERALIZEDSWITCHSELECTORCOMMANDCAPABILITYEXISTS:

I. WHEN CREWENABLESIU COMMANDSYSTEM(EXCEPTAS NOTEDBELOWIN ITEMD)
2. AFTERTB7 + 20 MIN

3. AFTERSPACECRAFTSEPARATION

B. BSE MANEUVERUPDATEAND INHIBITCAPABILITYEXISTSFOR TB7 MANEUVERSONLY.

A C. BSE HAS NAVIGATIONUPDATECAPABILITY(FMR6-3)AND TARGETUPDATECAPABILITY.

D. BSE HAS NO COMMANDCAPABILITYDURINGPOWEREDBURNPHASES.

IE. A SAFEDISTANCEBETWEENTHE SPACECRAFTAND S-IVB/IUIS DEFINEDAS 7000 FT.

F. BSE WILL RECOMMENDNO S-IVB RESTARTFOR ANY CONFIRMEDCONDITION/MALFUNCTIONIN THE LAUNCHVEHICLEWHICH
RESULTSIN:

I. A CATASTROPHICHAZARD

2. ACHIEVEMENTOF AN S-IVBENGINEMAINSTAGEBURN WITHEXPECTEDCUTOFFOR SHUTDOWNCONDITIONSDEFINITELY

PRECLUDINGAN ACCEPTABLELUNARMISSION. IN APPLYINGTHIS CRITERIATO SPECIFICMISSIONRULES,A GO/NO

GO RECOMMENDATIONWILLBE REQUIREDIF INSUFFICIENTS-IVBCONSUMABLESOR PROPULSIONPERFORMANCEIS

AVAILABLETO ASSUREANY FINITEPROBABILITYOF ACHIEVINGA CUTOFFORBITWITH28K NM APOGEE

ALTITUDE(FMR7-I).

G. IN THE EVENTOF NO S-IVB IGNITIONAT RESTARTOR AN EARLYS-IVBSECONDBURNCUTOFF,THE SPACECRAFTSHOULD

REMAINATTACHEDTO THE S-IVB/IUAND MONITOR_LH2 AND LOX ULLAGEPRESSURESUNTILTHE STAGESIATUSCAN BE
ASSESSEDBY GROUND. IF EMERGENCYSEPARATIONIS REQUIREDIMMEDIATELYAFTERS-IVBCUTOFF,THE SPACECRAFT

SHOULD IMMEDIATELYGO TO A SAFE DISTANCE(7OOOFT) FROMTHE S-IVB/IU.

H. ABORTOR SPACECRAFTSEPARATIONDURINGLAUNCHPHASEWILLBE RECOMMENDEDFOR THE FOLLOWING:

6-I S-IC LOSSOF THRUST

A 6-2 LOSSOF ATTITUDECONTROL

6-5 S-IVBLOX CRYOREPRESSVALVE(S)FAILOPEN

6-6 EXCESSIVEATTITUDEERRORSIN PITCHOR YAW DURINGS-II BURN

**6-7 S-II LOSSOF THRUST

**6-8 S-IIANY SINGLEACTUATORHAP.DOVERINBOARD

6-9 S-IISECONDPLANESEPARATIONFAILSTO OCCURAT TB3 + 31 SEC

6-1O S-IVBLOSSOF ENGINEHYDRAULICFLUIDPRIORTO FIRSTS-IVBBURN

6-11 S-IVBSTAGELOSSOF THRUST

6-12 S-IVBCOLDHELIUMSHUTOFFVALVE(S)FAILSOPEN

I. SPACECRAFTGUIDANCETAKEOVERWILLBE RECOMMENDEDFORTHE FOLLOWING:

6-4 LAUNCHVEHICLEINERTIALPLATFORMFAILURE-AlTITUDEREFERENCE

7-8 LOSSOF AI'fITUDECONTROLDURINGTB5, T137

J. S-II/S-IVBEARLYSTAGINGWILLBERECOMMENDEDFORTHEFOLLOWING:

6-5 S-IVBLOX CRYOREPRESSVALVE(S)FAILOPEN

**6-6 EXCESSIVEATTITUDEERRORIN PITCHOR YAW DURINGS-IIBURN

**6-7 S-llLOSS OF THRUST

**6-8 S-IIANY SINGLEACTUATORHARDOVERINBOARD

*'6-12 S-IVBCOLDHELIUMSHUTOFFVALV(S)FAILSOPEN

** TIMEDEPENDENT
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MISSION RULES

SECTION6 SLV - TBI THROUGHTB4/134A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

A. 5-2 LOSSOF ATTITUDE CUES
CONTROL

A.l.ANGULARRATES- PITCH(R4-602)OR
A, PRIORTO DEACTIVATIONLAUNCH A. ABORT YAW (R5-602)GREATERTHAN4 DEG/SEC.

OF EDS AUTO ABORT ROLL (R34-602)GREATERTHAN OR EQUAL
BSE TRANSMITABORT REQUEST TO 20 DEG/SEC.

2. ANGULARRATES- PITCH(R13-602)OR
YAW (R8-602)GREATERTHAN4 DEG/SEC.

3. EDS OVERRATE,PITCHOR YAW (K84-602),
ROLL (K83-602).

NOTES

A.l.THESECUESARE VALID IF RATECHANNEL
SWITCHOVERHAS NOT OCCURRED.

B. BETWEENDEACTIVATION LAUNCH B. ABORT CUES
OF EDS AUTOABORT
AND TB5 INITIATE BSE TRANSIIITABORTREQUEST B.l.ANGULARP_TES- PITCH(R4-602),YAW

(R5-602),GREATERTHANOR EQUALTO
lO DEG/SEC,ROLL(R34-602)GREATERTHAN
OR EQUALTO 20 DEG/SEC.

2. ANGULARRATES- PITCH(R13-602),YAW
(R8-602),GREATERTHANOR EQUALTO
lO DEG/SEC.

3. EDS OVERRATE- PITCHOR YAW (K84-602),
ROLL (K83-602).

NOTES

B.I, R13-602 ANDR8-602 AREVALID IF RATE
CHANNELSWITCHOVERHASNOTOCCURRED.

2. DELETED

3. DELETED
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MISSION RULES

SECTION6 SLV - TBI THROUGHTB4/TB4A- CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

A _-8 S-IISTAGEANY SINGLE LAUNCH ABORT/EARLYSTAGE/CONTINUE CUES
ACTUATORHARDOVER MISSION
INBOARD I. YAW ACTUATORPOSITIONEXCEEDS+6 DEG

(GS-2OlTHRU204, G3O-201THRU204)
A. PRIORTO S-IVBTO COl A. ABORT

CAPABILITY 2. PITCHACTUATORPOSITIONEXCEEDS+6 DEG
BSE INFORMFLIGHTAND (G9-201THRU204, G31-201THRU204)
TRANSMITABORTREQUEST

3. ADJACENTCONTROLENGINEACTUATORIN SAME
!B. BETWEENS-IVBTO COl B. EARLYSTAGE PLANEMOVES4-I/2 DEG INBOARD(SAME

CAPABILITYAND 30 SEC MEASUREMENTSAS CUES I AND 2)
PRIORTO S-IICUTOFF BSE INFORMFLIGHTAND

RECOMMENDEARLYSTAGING NOTES
IC. AFTERS-IfCUTOFF C. CONTINUEMISSION PO-"O'S'STBLECATASTROPHICENGINEFAILUREMAY OCCUR

MINUS30 SEC BEFOREABORTCAN BE IMPLEMENTED.ANALYSES
BSE INFORMFLIGHT INDICATEA POSSIBILI]YOF VEHICLELOSS WITHIN

I0 SLC.AFTERTHE FAILUREOCCURS.

i-9 S-IISECONDPLANE LAUNCH ABORT CUES
SEPARATIONFAILSTO
!OCCURAT TB3 + 31.7 SEC BSE INFORMFLIGHTAND TRANSMIT 1. SECONDPLANESEPARATIONINDICATIONSHOWS

ABORT REQUEST. CREWABORT NO SEPARATION(M86-206,MB7-206)
PRIORTO TB3 + l MIN 45 SEC.

2. GUIDANCEMODE WORD1 MODE CODE25 BIT
DIS REMAINSZERO (H60-603).

3. IGNITIONBUS VOLTAGEREMAINSAT
APPROXIMATELY28 VOLTS (M125-207).

4. RECIRCULATIONBUS VOLTAGEREMAINSAT
APPROXIMATELY56 VOLTS(Mill-207).

NOTES

THE CREWSHOULDABORTAS SOONAS POSSIBLE
AFTERMALFUNCTIONOCCURSTO PRECLUDEEXCESSIVE
THERMALPROBLEMSIN AFT INTERSTAGE.

6-10 S-IVBLOSSOF HYDRAULIC LAUNCH IABORT CUES
FLUIDPRIORTO FIRST
S-IVBBURN BSE INFORMFLIGHTAND FIDOAND I. HYDRAULICRESLRVOIROIL LEVELAPPROXZERO

RECOMMENDNO S-IVBSTART. BSE PERCENT(L7-403).
TRANSMITABORTREQUESTAT
S-If CUTOFF. 2. HYDRAULICSYSTEMPRESSURELESSTHAN

1700PSIA (D41-403).

3. HYDRAULICRESERVOIRPRESSUREAPPROXZERO
PSIA (D42-403).

NOTES

I. IF L7-403IS FUNCTIONINGPROPERLY,IT IS
REQUIREDFOR IMPLEMENTATIONOF THIS RULE.

2. SPACECRAFTSHOULDHAVL COl CAPIBILITYAT
S-II CUTOFF

3. AT S-II CUTOFF,THE CREWSHOULDINHIBIT
THE S-IVBSTARTWIIHTHE TRANSLATION
HANDCONTROLLER.
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MISSION RULES

SECTION9 - SLY - TB8 - CONCLUDED

R ITEM

PRELAUNCHINSTRUMENTATION

STAGECOMMUNICATIONSSYSTEMAND FLIGHTCONTROLMEASUREMENTCATEGORIZATION

MEAS EFFEC- MISSION
MEASUREMENTDESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVIIY RULEREF

STAGECOMMUNICATIONSSYSTEM

S-II STAGE

LINKBPI HD
MUX BPIAO MD
MUX BPIBO HD
MUX CPIAO HD

S-IVBSTAGE

LINK CPI HD
MUX DPIBO(VIAIU) M
MUX CPIBO HD

INSTRUMENTUNIT

LINK DPI HD
LINK DPIB M
MUX CPIAO(VIAS-IVB) HD
MUX DPIAO HD

EMERGENCYDETECTIONSYSTEM(EDS) M

COMMANDCOMMUNICATIONSSYSTEM
(CCS)UPLINK M

FLIGHTCONTROLMEASUREMENTS

S-IVBSTAGE

PRESS,FUELPUMPINLET D2-403 7-14
PRESS,FUELTANK ULLAGEEDS I D177-408 METER* COl'lION 2 OF 3 7-14
PRESS,FUELTANK ULLAGEEDS 2 D178-408 METER* COMMON M 7-14/19
PRESS,OXID PUMPINLET D3-403
PRESS,OXIDTANK ULLAGEEDS l D179-406 METER* COMMON 2 OF 3 7-14/19,8-5
PRESS,OXIDTANK ULLAGEEDS 2 DIBO-4O6 METER* COMMON M 7-14/19,8-5

A VOLT-F/UIEBWRANGESAFETY M30-4ll HD 7-5
A VOLT-F/U2EBW RANGESAFETY M31-411 HD 7-5

A RSCRNO. l, SIGNALSTRENGTH N57-411 HD 7-5
LOW LEVEL

A RSCRNO. 2, SIGNALSTRENGTH N62-411 HD 7-5
LOW LEVEL

INSTRUMENTUNIT

GUIDANCECOMPUTEROPERATION H60-603 M 6-I/4/7/9,
7-8/II,8-I/8

COMPUTERRESETPULSE J71-603 REQUIREDTO
NO. I-GUIDANCEDECODER COMPLEIE

1 OF 2 MULTIPLEWORD
COMPUTERRESETPULSE J72-603 M GROUND
NO. 2-GUIDANCEDECODER COMMANDS

*ONBOARDDISPLAYMANDATORY
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MISSION RULES

SECTION16 - CSMSPS - CONCLUDED

R ITEM

INSTRUMENTATIONREQUIREMENTS

MSN RULE

16-50 MEASDESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

OX TK PRESS SPOOO3P METER/C&W COMMON l OF 2 M O/B 16-20,28
OX TK PRESS SPOO33P METER/C&W COMMON 16-20,28
OX SM/ENGINTERFACEP SPO93IP HD 16-20,29

FU TK PRESS SPOOO6P METER/C&W COI_ION l OF 2 M O/B 16-20,28
FU TK PRESS SPOO66P METER/C&W COMMON 16-20,28
FU SM/ENGINTERFACEP SPO930P HD 16-20,28

A SPS VLV ACT PRESS-PRI SPO6OOP METER COMMON MD 16-21,22
A SPS VLV ACT PRESS-SEC SPO6OIP METER COMMON HD 16-21,22

SPS FU FEEDLINETEMP SPOO48T METER COMMON HD 16-24
SPS OX FEEDLINETEMP SPOO49T SYS TEST COMMON HD

A ENG CHAMBERPRESS SPO661P h METER COMMON MD 16-26

He TK PRESS SPOBOIP METER SEPARATE l OF 2 M 16-29

FU/OXVLV l POS SPOO22H DISPLAY SEPARATE l OF 2 M 16-21,26
FU/OXVLV 2 POS SPOO23H DISPLAY SEPARATE l OF 2 M 16-21,26

FU/OXVLV 3 POS SPOO24H DISPLAY SEPARATE I OF 2 M 16-21,26
FU/OXVLV 4 PDS SPOO25H DISPLAY SEPARATE I OF 2 M 16-21,26

OX TK l QTY - TOTALAUX SPO655Q DISPLAY COMMON HD 16-I0,II,13
OX TK 2 QTY SPO656Q DISPLAY COMMON HD 16-10,11,I3
FU TK 1 QTY - TOTALAUX SPO657Q DISPLAY COMMON HD 16-10,11,13
FU TK 2 QTY SPO6S8Q DISPLAY COMMON HD 16-10,11,13

ENG INJ FLANGETEMP SPOO62T HD 16-25
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MISSION RULES

SECTION17 - CSM SM-RCS- CONTINUED

R ITEM

SYSTEMSMANAGEMENT

17-15 PROPELLANTGAGING

A. PRIMEMETHOD: RTCCEQUATION(5 PERCENT)

A B. BACKUPMETHOD: HELIUMPRESSURE/TEMPERATURE(6.3PERCENT)(ONBOARD)

]7-16 qUADPROPELLANTBALANCE

PROP ISOLATIONVALVESWILL NOT BE USED FOR QUAD PROPELLANTBALANCE. PROPELLANTBALANCEWILLBE ACCOMPLISHEDBY

SELECTINGTWO-JET+X AND -X TRANSLATIONSWITHEITHERTHE PITCHOR YAW QUADAND BY CHOOSINGSUITABLEJETS FOR

ALTITUDECONTROL. PROPELLANTDIFFERENCESBETWEENQUADSWILLBE MAINTAINEDWITHIN±50 POUNDS.

]7-17 SECONDARYPROPELLANTFUELPRESSUREVALVE

THE RCS SECONDARYFUELPRESSURIZATIONVALVEWILLBE OPENEDWHENTHE FUELMANIFOLDPRESSUREREACHESISO PSIAOR

RTCCSHOWSI15 LBS WILLBE EXCEEDEDDURINGA TRANSLATIONMANEUVER.

RULENUMBERS17-18THROUGH17-19ARE RESERVED.
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