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FINAL FLIGHT MISSION RULES

PREFACE

THIS DOCUMENT CONTAINS THE FINAL FLIGHT MISSION RULES FOR APULLO ]5 A_ 3F MAr 3, |971. _L.
SUBSEQUENT REVISIDNS TO THIS DOCUMENT WILL BE PRINTED ON DIFFEREnt CDLDRE3 PAGES FOR _AS_
RECO_NITIONo

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENT5_ QUESTIDWS_ OR SUGGESTIDNS CDNCER_LW;

THESE MISSION RULES CONTACT MR. JOHN H. TEMPLE_ FLIGHT CDNTRDL DPERATI]NS B_N:_t BUILDING _t
ROOM 2N30 PHONE 483-3838.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST I_ APPENDIX B 3F TIIS

DOCUWENT MUST BE MADE IN WRITING TO MR. SIGURD A. SJOBERGe 31RECTOR 3: =.I;MT OPFRATI3_S,
MANNED SPACECRAFT CENTERt HOUSTONt TEXAS.

THIS IS A CONTROL DOCJMENT AND ANY CHANGES ARE SUBJECT TO tHE CHAWGE 2DNT_OL PRDCEDJ_ES
DELINEATED IN APPENDIX C. THIS DOCUMENT IS NOT TO BE REPRODUCED WITHOUT THE WRITTE_ APPROVAL 3P
THE :HIEFt FLIGHT CONTROL DIVISION, MANNED SPACECRAFT CENTERt HDUSTDN, T_XAS°

APPROVED BY---

DIi_ECTDI 0: FLIG4T OPERATIJNS

CONCURRED BY ---

MANAGE_&
APOLL3 SPA_,EC_AFT PROSRAM

_ _ _ _
R. SCDTT H_MN_R
MSFC
MISSIDN OPERATIONS OFFICE
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MISSION RULES

R ITFM

INTRODUCTION AND PURPOSE

MISSION RULES ARE PKOCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PFRSONNEL WITH GUIDELINES
TO EXPEDITE THE DECISION-MAKING PROCESS. THE RULES ARE BASED GN AN ANALYSIS OF MISSION
EQUIPMENT CONFIGURATION_ SYSTEMS OPERATIONS AND CONSTRAINIS, FLIGHT CREW PROCEDORESt AN0 MISSION

ObJECTiVES. THE DIRECTOR OF FL{GHT _PERAT[O_S_ MANNED SPAC£CRAFT CENTER. HOUSTON, TEXAS, HAS
THE OVERALL RESPONSIBILITY FOR THE PREPARATION, CONTENTS, AND CONTROL OF THE FLIGHT MISSION
ROLES.

_iSSJdN _ULES CAN BF CATEGORIZED AS GENERAL AND SPECIFIC. GENERAL MISSIUN RULES CONTAIN THE
_ASIC PHILUSUPHIES USED In THE OEVELOPMENT _F THE FLIGHT MISSION RULES. SPECIFIC MISSION RULES
PROVIDE THE BASIC CRITERIA FROM WHICH REAL-TIME DECISIONS ARE MADE AND WILL BE FORMATTED AS
FUI.L{]WS---

A. THE CCNOITI_}N/MALFUNCFION COLUMN DEFINES THE FAILURE.

_. TH_ PIIASE CdLUMi_ IOE_TIEIES TH_ TIME IMTERVAL IN WHICH THE CONDITION/MALFUNCTION OCCURS.

C. THE RULING COLUMN DEPI_ES FL'IGHT CCNTRULLER ACTIUN AND/OR PRDCEOLRES THAT MUST BE

ACCUMPLISMEO AS A RESULF OF THE CONDITioN.

U. THE CUES/NOTES/COMMEkTS COLUMN PROVIDES THE FLIGHT CONTROLLFR WITH ADDITIONAL INFORMATILN
Cd_w(ERNING THE EONDITION/MALFU,WUTibN ANOIUK RULING.

,41SSIUN KeY CaTE SECTION GRUUP PAGE

APOLLO 15 FNL 5/_/7[ INTRODUCTION

AND PURPOSE I
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MissION RULES
SECTION 1 -GENERAL GUIDELINES

k ITEM

' OMSF GENERAL RULES _

1-1 MISSION RULES ARE EFFECTIVE DURING THE LAUNCH CGUNTDOWN, FLIGHT, RECOVERY, A_ DURING PRELAUNCH
TESTS WHEN APPLICABLE. WHEN POST MISSION QUARANTINE IS IMPOSED, RULES MILL BE APPLICABLE UNTIL
DELIVERY OF THE FLIGHT CREW, FLIGHT HARDWARE, AND LUNAR SAMPLES TO TFE LUNAR RECEIVIEG
LABORATORY,

l-z DURING THE CONDUCT OF THE MISSION, THE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOMMENDA_IOhS
THAT INVOLVE CHANGES TO PRIMARY OBJECTIVES, MISSION RULES, FLIGHT PLAN CONTENT, OR LAUNCHIFLIGHT
SAFETY.

1-3 WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE SPACECRAFT COMNANDERt THE LAUNCH DIRECTORp
FLIGHT DIRECTURv ODD MANAGER F_R MSF SUPPORT OPERATIONS, AND THE MISSION DIRECTOR MAY TAKE OR
_LCOHMENO ANY ACTION REQUIRED FOR OPTIMUM CONDU_T OF THE _ISSION°

I-_ Tile SPACECRAFT CUMMAJ_OERt SPACECRAFT TEST CUNDUCTUR_ LAUNCH VEHICLE TEST CONDUOTORe SPACE

VEHICLE TEST SUPERVISOR, LAUNCH OPERATIONS HANAGER_ LAUNCH DIRECTOR, FLIGHT DIRECTOR, OOD
MANAGER FOR MSF SUPPORT OPERATIONS, _R THE MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS
WITHI_ THEIR RESPECTIVE AREAS UF RESPONSIBILITY.

I-_ DURING THE COUNTDOWN, THE LAUNCH VEHICLE AhD SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER

;]PERATIDNS MANAGERS WILL PROVIDE TECHNICAL ADVICE AND SUPPORT DIRECTLY TU THE LAUNCH OPERATIONS

MANAGER AND LAUNCH DIRECTOR. THE LATTER IW_ WILL KEEP THE MISSION DIRECTOR FULLY INFORMED CF
PROBLEMS AND PROPOSED SOLUTIONS. DURING THE FLIGHT PHASE OF DPERATIONS_ SIMILAR SUPPORT AS
RF_UIRED WILL _E PROVIDED TO THE FLIGHT D'IRECTOR AND THE MSC DIRECTOR UF FLIGHT OPERATIONS. THE
MISSION [)IRECTOR WILL BE KEPI FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED
_JLUIIDNS DURING THE APPLICABLE PHASES OF THE MISSION.

I-_ _N TIME PERMITS, THE FAILURE OF A MANDATORY OR HIGHLY UESIRABLE'ITEM WILL BE REPORTED TO THE

FwISSIL)N UIRECTOR BY THE LAUNC_ DIMECTOR OR THE FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLUDE
THE POSITION UR FACILITY THAT CETECTEO THE MALFUNTION. SUBSEQUENTLY, THE MISSION DIRECTOR WILL
B_ INFORMED _F ESTIMATED TIME TO REPAIR AND RECOMMENDED PROCEED, HOLD, RECYCLE, OR SCRUB ACTION
kS IT DEVELOPS.

MISSIUN REV LATE SECTION GRUUP PAGE

APOLLO 15 F_L 5/3/71 GENERAL UMSF GENERAL
GUIDELINES RULES I-E
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MISSION RULES
SECTION I - GENERAL GUIDELINES - CONTINUED

R ITEM

I-T IF A MANDATORY ITEM FAILS DURING THE COUNTDOWN, IT WILL BE CORRECTED PRIOR TD LAUNCHp HOLDING CR
RECYCLING THE" COUNTDOWN AS NECESSARY, IF A MADATORY _TEM CANNOT BE CORRECTED TO PERMIT LIFTOEE

WITHIN THE LAUNCH WINDOW, THE MISSION DIRECTOR MAY pROCEED WITH THE LAUNCH AFTER APPROPRIATE
_UORDI_ATIUN WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS, GENERALLY THE LOSS OF A
MANDATORY ITEM WILL RESULT IN A SCRUB,

1-8 AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTORp ONLY THE MISSION DIRECTOR MAY SCRLD
IHE MISSION. FURTHER, THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORI_ TO DOWNGRADE A

MANDATORY CATEGORY, THIS AUTPORITY WILL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTER
ARPRJPKIATE RECO_NENOATI_hS FROM THE DIRECTUR OF FLIGHT OPERATIONS, PROGRAM MANAGERSe LAUNCH
DIRECTDRt AND FLIGHT DIRECTOR.

I-9 CONSIOERATIUN WILL BE GIVEd TL THE REPAIR OF ANY HIGHLY OESIRABL_ ITEMv BUT IN NO CASE WILL THE
LAUNCH BE SCRUBBED FUR ANY SINGLE flIGHLY DESIRABLE ITEM. IF TWq OR MORE HIGHLY OESIRABLE ITEMS
FAJL AND/OR OTHER AGGRAVATING CIRCUMSTANCES OCCUR, THE MISSION DIRECTOR MAY SCRUB THE MISSICN
AFTER CUURDINATIuN WITH THE AEPRUPRIATE OPERATIONS AND PROGRAM MANAGERS,

I-IP _HCNEVER ROSSIDLEv THE LAUNCH SITE AND MCC WiLL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRIkG

PkIUR l_ LIFTOFF, IF THE MCC LUSES A PARAHETER BUT THE LAUNCH SITE HAS A VALID REAOUUTt THE MCC
_ILL C;]NTINUE ON THE LAUNCH SITE READOUT, THIS IS TRUE EXCEPT FOR THOSE MANDATORY PARAMETER6
(LI_TED IN THE FLIGHT MISSION RULESI UPON WHICH MISSION RULES ACTION IS TAKEN, IN THIS CASE, A
HDLU MAY 8E CALLED TU EVALUATE ThE PRUBLEM,

1-11 Tile COUIwTDOWN _ILL C_INTINUE WHERE P_]SSIBLE CONCURRENTLY WITH CORRECTION {IF Ah EKISTING PROBLEM_

1-12 THE LAUNCH _IRECTCR WILL _E RESPUNSIBLE FOR ALL ACTIONS IN THE EVFNT OF LAUNCH SITE EMERGENCIES_
EXCEPT FuR RECOVERY bRERATIO,_S (IF THE FLIGHT CREW AND SPACECRAFT RESULTING FROM A PAD ABORT,

1-13 tHE LAUf_CH OPEHATIONS MANAGFR MAY SEND AN ABORT REQUEST FROM THE TIMF THF LAUNCH ESCAPE SYSTEM
IS AKHEU UNTIL THE SPACE VEHICLE REALHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWER. THE CRITERIA FOR SENDING AN AEGRT REQUEST WILL BE ESTABLISHED IN THE LAUNCH MISSICN
_ULES.

MISSIuN REV DATE SECTION GRUUP PAGE

APOLLO 15 FNL 5/_171 GENERAL OMSF GENERAL
GUIDELINES _ULES I-2
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U|SSION RULES

SECTION ! - GENERAL GUIDELINES - CUNTINUED

R ITEM

1-14 FROM LIFTOFF TO UMBILICAL TOWER CLEARANCE_ THE LAUNCH OPERATIONS MANAGER AND FLIGHT DIRECTOR
WILL HAVE CONCURRENT _ESPONSIEILITY FOR SENDING AN ABORT .REQUEST, THE CRITERIA FOR SENDING AN
ABORT REQUEST DURING THIS PERIOD WILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT MISSION RULES
RESPECTIVELY.

1-15 WHERE POSSIBLE ALL MANUAL ABORT COMMAND/REQUESTS FR{JM THE GROUND DURING FLIGHT WILL BE BASED CN

TWO INDEPENDENT INDICATIONS 0P THE FAILURE. CREW ABORT ACTION WILL NORMALLY BE BASED UPON TwO
CUES,

1-16 THE LAUNCH OPERATIONS MANAGER WILL INFORM THE MCC WHEN THE SPACE VEHICLE REACHES SUFFICIENT
ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL TOWER BY STATING *CLEAR TOWER I OVER ONE OF THE LOOFS
FUR KSC TO MCC.

1-|7 {h THE EVENT OF NON-CATASTROPHIC SPACE VEHICLE COLLISION WITH THE UMBILICAL TOWER fiR OTHER

CU_IINbENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTION, THE LAUNCH OPERATIONS MANAGER WILL CONTINUE
TO EVALUATE THE EXTENT OF DAMAGE ANC WILL PROVIDE INFORMATION TO THE FLIGHT DIRECTOR FOR AhV
ACTION NECESSARY AFTER UMBILICAL TOWER CLEARANCE,

I-I_ LUMPLETE GROUND CONTROL CF THE SPACE VEHICLE PASSES FROM THE LAUNCH DIRECTOR TO THE FLIGHT
DIRECTOR WHEN THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
[O_ER,

l-l_ IN THE HCCt THE FLIGHT DIRECTCR_ FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER WILL HAVe
EHE CAPABILITY TO SENU A_ AB]RT REQUEST, THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE
ESTABLISHED IN THE FLIGHT RULES,

I-Z_ rHc SPACECRAFT COMMANDER HAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW
SAFETY,

1-21 FLIGHT CkE_ SAFETY SHALL TAK_ PRFCECENCE DYER THE ACCOMPLISHMENT OF MISSION OBJECTIVES,

L-22 IN THE EVENT OF COMMUNICATIONS L_SS #ETWEtN THE MANNED SPACE FLIGHT NETWORK AND THE SPACEGRAFT_
THE SPACECRAFT COMMANDER RILL ASSUME RESPDNSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE
FLIGHT MISSIUN RULES.

1-23 tHE FL|bHT DIRECTORo THRLUGH THE RECOVERY COORDINATOR, will PROVIDE THE ODD MANAGER FOR MANNED
SPACE FLIGHT SUPPORT OPEgATIuNS THE PREDICTED LUCATIC,_ Ai_O TIME OF SPLASHDOWN,

MISSION REV LATE SECTION GROUP PAG_

APDLLO |5 FNL 513/71 GENERAL OMSF GENERAL
GUIDELINES RULES I-3
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MISSION RULES
SECTION I - GENERAL GUIDELINES - CONTINUED

R ITEM

I-2_ THE DOO MANAGER FOR MANNED SPACEFLIGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERYt AND FCR
COMMAND AND C_NTR_L UF DCD RECOVERY FORCES. RECOMMENDATIONSt GUIDELINES AND REQUIREMENTS, AS
SET FORTH BY NASAt WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVER_ OF THE FLIGHT CREW
AND SPACECRAFT.

1-25 IF THE LM DESCENT STAGE kITH A NUCLEAR POWER SUURCE ABUARO IS ABANDONED WHILE SUBJECT TO EARIH
RETURN AND CREW SAFETY A_D CCNTRUL SYSTEMS CONSIDERATIONS PERMITB THE LM WILL BE TARGETED FUR AN
OCEAN AREA REENTRY. THE PREDICTED IMPACT LCCATION WILL BE DETERMINED AND REPORTED TO THE APOLLO
I'_ISSIUN DIRECTGR.

!I-2_ Nu SPACE VEHICLE COMPONENT WILL DE OELIBERATELY TARGETED _OR A LUNAR IMPACT WITHOUT THE PRIER
APPROVAL OF THE APOLLO MISS[O_ DIRECTOR,

RULE NUMBERS 1-27 THROUGH
1-35 ARE RESERVEO.

MISSION RE_ DATE SECTIUN GROUP PAGE
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MISSION RULES

SECTION I - GENERAL GUIDELINES - CONTINUED

k ITEM

DEFINITIONS '

1-3_ PRIMARY OBJECTIVE--- A STATEMENT OF THE PRIMARY PURPOSE OF THE FLIGHT, WHEN USED IN CENTER
CONTkOL DOCUMENTATION THE PRIMARY UBJECTIVE_SI MAY NOT BE MODIFIED_BUT MAY BE AMPLIFIED BY
DETAILED OBJECTIVES.

1-_7 DETAILED OBJECTIVE--- A SCIENTIFIC,ENGINEERING, MEDICAL uR OPERATIONAL TNVESTIGATIUN THAT
PKUVIDES IMPORTANT OATA ANO EXPERIENCE FU_ USE IN DEVELUPMENT OF HARDWARE ANDIUR: PROCEDURES FCR

APPLICATION TO APOLLO MISSIONS, CSM ORBITAL FHOTUGRAPHIC TASKSt THOUGH REVIEWEO BY THE MANhED

SPACE FLIGHT EXPERIMENTS BOAROt ARE NOT ASSIGNED AS FORMAL EXPERIMENTS AND WILL BE PROCESSED AS
A SINGLE DETAILED OBJECTIVE.

I-3E CATEGORY---A CATEGORY IS A DEGREE OF IMP£RTANCE ASSIGNED TO SPACE VEHICLE AND OPERATIONAL

SUPPORT ELEMENTS. SPECIFIC CATEGORIES APPLICAuLE TO MISSION RULES ARE MANDATORY AND HIGHLYU_SIRABLE.

1-39 ,IA_DAT{JRy (HI--- A M,a_VOATORY ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL SLPPORT ELEMENT THAT
IS ESSENTIAL FOK ACCOMPLISHMENT OF THE MI_SIUN_ WHICH INCLUDES PRELAUNCHt FLIGHT, AND RECOVERY

_JPERATIUNS THAT ENSURE CREW S_FETY AND E_EECTIVE OPERATIONAL CONTROL AS WELL AS THE ATTAINMEhT
_F TILE PRIMARy UBJECTIVES.

1-40 FIIbHLY OLSIRABLE IHOI---A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL
SUPPORT ELEMENT THAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION AND IS ESSENTIAL
FUR THE ACCOMPLISHMENT OF THE DETAILED OBJECTIVES.

|-41 SPA_L VEHICLE ELEHENT---A PART OF ANY LAUNCH VEHICLE UR SPACECRAFT SYSTEM.

t-42 JP_KATIONAL SUPPORT ELEMEkT--- A PART UF ANY SYSTEM OR ACTIVITY THAT IS INVOLVED IN THE
CuUNTDJWi_, LAUNCHt FLIGHTt dR RECOVERY OPERATIDNSt OTHER THAN THOSE ELEMENTS WHICH ARE A PART CF
fHF SPACE VEHICLE I[SELF.

I-_3 _[DLINE---A REDLINE VALUE IS _ MAXIMUM AND/Ok MINIMUM LIMIT OF A CRITICAL PARAMETER N_CESSARY TO
IpENTIFY VEHICLE, SYSTEMt AND COMPONENT PERFORMANCE AND OPERATION, REDLINE VALUES WILL BE

ESTABLISH£D SUCH THAT FURTPER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE TO
ACCOMPLISH IHF PRIMARY OEJECTIVE_.

I-_4 kEDLINE EUNCTIJN---A REI)LI_E FUNCTIJN IS A PARAMETER THAT HAS BEEN IUENTIFIED TO MONITOR THE

FUNCTIJNING OF A UNIT TD FNSdRE THE uPERATIO_AL PERFbRMANCE OF THAT UNIT IS ACCEPTABLE TO NEE_
THE PRIMARy UbJECTIVES, REDLINE FUkCTIONS ARE MANDATORY.

1-_5 I'=EAS!IREMtNT---A _EASUREMEKI IS A SPELIEIC OAIA CHANNEL OF INSTRUMENTATION MCNITORING A SINGLE
FUNCIIJN,

I-4o INSTRUMENTATIUN----INSTRUMEhTATICN IS THE E_UIPMENT THAT ACQUIRFS_ TRANSMITS AND MONITORS DATA
FUR PERFURPANCE EVALUATILN OF SPACE VEHLCLE AND OPERATIONAL SUPPORT ITEMS.

MISSION kEY DATE SECTION GROUP PAGE

APOLLO I_ F_L _/_#7_ GENERAL OMSF GENERAL

GUIDELINES RULES 1-5



NASA - Manned Spacecraft Center
13

MISSION RULES

SECTION I - GENERAL GUIDELINES - CUNTINUED

R ITEM

1-47 COUNTDOWN--- THE _ERIOD GF TIRE COMMENCING WITH ST ART OF THE OFFICIAL COUNTDOWN CLOCK. DURING
THE INTERVAL OF TiME PRIOR TO THIS PERIOD_ TASK ACCOMPLISHMENT IS NUT STRICTLY TIME RELATED AhO
A HOLD IS A MEANINGLESS TERM. THE OFFICIAL COUNTDOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH
VEHICLE BATTERY INSTALLATION.

I-_8 PROCEED---CONTINUE IN ACCORDANCE RLTH PRESCRIBEO COUNTDOWN PROCEDURES.

I-R9 HULO--- INTERRUPTION OR DELAY OF THE COUNTDOWN FOR ANY REASONt SUCH AS O_AVORABLE WEATHERw
REPAIR UF HARDWAREt OR CORRECTION OF CONDITIONS UNSATISFACTORY FOR LAUNCH OR FLIGHT.

I-b,) H_LD-POINT---A PREDETERMINED FEINT WHERE THE COUNTDUWN MAY BE CONVENIENTLY INTERRUPTED.

1-51 SCkUB---THE LAUNCH iS IEFMINAIED TO BE RESCHEDULEU.

1-52 RECYCLE---IHE COUNTDOWN IS STOPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE
LAUNCH MISSION RULES.

1-55 TURNAROOF_ TIME---TUkNA&DUND I|ME IS THE TOTAL TIME REQUIRED FROM A SCRUB TO THE NEXT SCHEDULED
L|FTUFF T[M_ IT-O) INCLUDING RECYLCE AND CEUNTOONNo

1-54 CUTOFF---THE AUTOMATIC UR MANUAL COMMAND TO STOP THE LAUNCH SEQUENCE AFTFR INITIATION OF ThE
=oAUTONATIC LAUNCH SEQUENCE tl .

1-55 LIFTUFF---TFlE EVENT UETE_HINEC BY THE IN$IRUMENTATIUh UNIT UMBILICAL DISCUNNECT SIGNAL AND IS
THE POINT IN TIHE WHEN PLUS TIME COMMENCES.

1-56 At_ORT---MISSIOM TERMINATION BY UNSCHEDULED INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE
LAUNCH VEHICLE PRIOR TU ORBITAL INSEkTIUN.

1-57 tR_LY MISSION TERNINATION--- LNSCHEOULEO INTENTIONAL MISSION TERMINATION AT OR AFTER ORBIIAL
INSERTION.

1-55 MISSION PERIOD TERMINATION (LbNAR LANi)ING MISSION|--- MISSION PERIOD TERMINATI;ON OCCURS UPON T_

_ELEASE _F THE FLIGHT CREwt FLIGHT HAkO_AREt OR RELEASE OF THE LUNAR SAMPLES TO APPROVED
P_[NCIPLE INVESTIGATG_S_ WMIC_ EVER OCCURS LAIER.

MISSION REV DaTE SECTION GROUP PAGE
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MISSION RULES
SECTION I - GENERAL RULES AND SOP'S

R ITEM

= GENERAL e

I-I THE FLIGHT MISSIUN RULES OUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT CF
RE AL-TIME RATIONALIZATION REQUIRED WHEN NON-NOMINAL SITUATIONS OCCUR DURING THE TFRM(hAL
CUUNTOOWN, THE FLIGHT PHASE, AND RECOVERY OPERATIONS.

[-Z WHENEVER POSSIBLE_ THE CREW AkO GROUND WILL VERIFY ALL MALFUNOTIDNS. WHENEVER THEPE IS A

CONFLICT BETWEEN SPACECRAFT AkD GROUND TELEMETRY READOUTS, THE SPACECRAFT READOUTS ARE PRIFE
IASSUM[NG THE SPACECRAFT HAS ADEQUATE INSTRUMENTATIUN AND THAT APPLICABLE SPACECRAFT COCKPIT
READOUTS ARE OPERATIONAL).

L-3 SPACECRAFT LAUNCH WILL N_T BE ATTEMPTED IF K_OWN SPACECRAFT SYSTEMS MALFUNCTIONS WILL LIMIT THE
MISSION DURATION SUCH THAT AECOMPLISHNENT OF THE PRIMARY DETAILED OBJFGTIVES WILL BE
CO_PROMISEO.

I-_ WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES DCCURSo THE FLIGHT DIRECTOR WILL DETERMINE THE
PRIORITY OF ACTIVITIES.

_-5 I,w SJ_E I_STANCES_ THE SPECIFIC MISSIDN RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINEO
I_ PART I OR FROM THESE GENERAL RULES. THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASESe AND
THL UEVIATIONS FROM THE GENERal GUIDELINES WILL BE NOTED.

L-6 THE FLIGHT DIRECTOR HAYt AFTER ANALYSIS OF THE FLIGHTt CHOOSE TO TAKE AN_ NECESSARY ACTION
_EQUIRED FOR THE SUCCESSFUL COMPLETION OF THE MISSION.

L-7 ,_[SSIJN RULE LIMITS THAT ARE CU_SIDE_EU T_ DE INTERIM OR UNCONFIRMEO NUMBERS WILL BE UNDERLINED

I,w THIS PUBLICATION ANU ALL SUBSEQUENT REVISIONS UNTIL THE NUMBERS ARE CONFIRMEO BY THE
RESPONSIBLE NASA AGENCY.

i-8 tHE _YSTFMS LIMITS LISTED IN IHESE RULES ARE THE ACTUAL VEHICLE LIMITS AS WELL AS THEY ARE KNOWN
AND UNDERSTOOD AND ARE NGT BIASED TO COMPENSATE FOR TIME DELAYS OR [NSTRUMENTAT{ON ERRORS WITHIN

IHE SPACECRAFT AND NSFN DATA/DISPLAY SYSTEMS.

L-9 UNLESS STATED OTHEWkISEt MAhDATUKY AND HIGHLY DESIRABLE INSTRUMENTATION REQUIREMENTS ARE
SATISFIED BY EITHER UNBUARD CA POP CAPABILITY.

MISSION REV DATE SECTIgN GROUP PAGE
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MISSION RULES

SECTIONZ - GENERA_Rq;p_ A_p;gp's - CONTINUED
R iTE_

l-[O MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF'FLIGHT MISSION RULES MUST BE IN
CONSONANCE WITH THE FOLLCHING CRITERIA--- |REFERENCE ONSF GENERAL RULE 1-421.

A. REqUiRED TG iNSURE FLIGHT CREW SAFETY.

B, REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

C, REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION,

D, kEQUIREO TO MflKE DECISION TO CONTINUE TG THE NEXT MISSION PHASE,

THE MANDATORY INSTRUMENTATION LISTINGS IN THIS DOCUMENT HILL BE CROSS-REFERENCED TO THE
APPROPRIATE MI.SSION RULE MEETING THE ABOVE CRITERIA,

i-ll THE CRITERION FOR CATEGORIZING INSTRUMENTATION AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES
IS ANY INSTRUMENTATION RE{UIRED FOR NORMAL SYSTEMS MANAGEMENT OR REQUIRED FOR PLIGHT CONTRCL
DECISIONS NUT IN THE MANDATORY CATEGORY,

1-12 _F C,IMMA_OS HILL NOT BE TRANSMITTED TO THE SPACECRAFT OR LAUNCH VEHICLE DUR|NG THE LAUNCH PHASE
UNLESS SPECIFIC NISSION RULES ARE INVOkeD WHICH REQUIRE CCMMAND ACTIVITY.

1-13 THE LAUNCH OPERATIONS MANAG6R HILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED
THE UMBILICAL TOWER BY STATING e_CLEAR TOWER _ OVER CHANNEL 111,

1-14 THE CUMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY,

i-l_ i_w THE EVENT OF LOSS OF CCRMU_ICATIDNS BETWEEN THE HSFN AND THE S/Ct THE COMNANO PILOT WELL
], _SSUME RESPONSIBILITY OF MISSION DIRFCTI_N WITHIN THE F_ORK OF THE MISSION RULES°

RtJLE NUMBERS 1-15 THROUG_
1-2_ ARE RESbRVED.

MISSION REV CATE SECTION GROUP PAGE
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MISSION RULES
SE_TION I - GENERAL RULES ANI_ SOP'S - CONTINUED

ITEN

= DEFINITIONS q

L-24 ASAP---AS SOON AS PRACTICABLE II.E.t AS SDCN AS POSSIBLE AND REASONABLEI.

I-_5 PTP---A PREFERRED TAFGET POINT IS A STRATEGICALLY LOCATED SET DF COORDINATES FOR WHICH THE
SPACECRAFT SHOULD BE TARGETE0 IF IT BECOMES NECESSARY TU LAND ON THAT REVOLUTION.

1-26 ATP--- AN _ALTERNATE TARGE{ POINT j_ 1S A STRATEGICALLY LOCAIED SET OF COORDINATES CHOSEN TO
FROVIDE A SPACECRAFT TARGET PCINT MIDWAY dETWEEN PTP_So

1-27 NEXT BEST PIP---A PREFERRED T_RGET POINT WHICh CAN BE REACHED BY THE SPACECRAFT WITHIN TFE
CbNSTRAINTS IMPOSED bY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TFRNINATION AND ALLOW[kG
THE BEST POSSIBLE REENTRY ANE LANDING AREA CCNDITLUNS, THE M[SSION WILL NOT PROCEED TO THE NEXT
PHASE UNLESS SPEC|FICALLY NOTED,

1-2_ _EENIeR ASAP---RFENTER AS SOON AS PRACTICABLE (I,e,t AS SUUN AS POSSIBLE AND REASONABLEI.

L-2 c, IER,_INATE ASAP---REENTER hITH THE MINIMUM TP_IP TIME Td AN UNSPECIFIED LANDING AREA.

L-3'_ CRITICAL MANEUVERS---

IAI ANY BUR_ REQUIRED TC EFFECT CREW RECOVERY WHEN THERE IS NO ALTERNATIVE METHOD FOR OBTAINING
THE NECFSSARY DELTA V d_

(<_) A,_Y REQUIRED BURN WHERE THE USE OF A DEGRADED SPS IS PREFERABLE TO THE USE OF ANY AVAILABLE
ALTtRNATIVE METHOD. THE MANUEVEMS TABULATED ON _ 3-96 FL_VIF_;;SPS LIMITS OF lll_(_qE=It

OR =°LOOSE '= ARF GENERALLY CATEGORIZED AS CRITICAL BURNS WITH THE DEGREE OF CRITICALITY
INDICATED BY THE ENGIne LIMITS AND CREW ACTIUNS SPECIFIED IN THAT TABLE.

1-31 NUN-CRITICAL BURN--- A NDN-C_LTICAL BORN IS ANY OTHER BURN AND INCLUDES THOSE CHARACTERIZED EY
t'TIbHT'' LIHITS IN MR )-86, BECAme OF TR_,JECTORYCOk_IDERATICNS OR O_R _PSONS A

NON-CRITICAL BURN MAY_ I)_CE [_IIIATEOt CHANGE CLASSIFICATION, ALSO SOME BLRN$ CONSIDERED AS
NON-CRITICAL MAY BE RECLASSIFIED IF, IN THE EXl;STING MISSION SITUATIONt THE FLIGHT DIRECTOR
JUDGES ITS VALUE TO BE CC#4ENSUP.ATEWITH_W INCREASED RISK.

L-32 EARLY STAGING---UNSCHEDULED SEPARATION OF THE S-IVB STAGE FROM THE S-IT STAGE.

MISSION REV 0aTE SECTION GROUP PAGE
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MISSION RULES

SECTIEN 1 - GENERAL RULES AAO SCPIS- CENTIF_UED

1-33 CONTINGENCY ORBIT INSERTION (COIl--- ARSFS PROFLLSIYE MANEUVER WHICH gILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREJTER THAN OR EQUAL TO 75 /_M| IN THE CVEFIT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIER TC IkSERTION_ OR IN THE EVENT GF DEGRADED SLV PERFORMANCE,

1-34 S-IVB DESTRUCT PACKACE SAFIEG--- THE EMERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANSMITTING
A COMMAND WHICH PERMANENTLY REMOVES ROWER FROM THE RANGE SAFETY RECEIVERS,

]-35 S-IVB SAFING--- A PASSIVATIOi\ SE_IIENCE IN WHICH S-IV8 LOXt LH _, AND HIGH PRESSURE SPHERES ARE
DEPLETED,

1-36 PRELALNCH PHAS'E (PRELk)--- THE TIME INTERVAL FROM The COMPLFTI_N OF THE FLIGHT READINESS REVIEW
TO LIFTOFF.

1-37 FLIGFT PHASE--- The INTERVAL FROM LIFTOFF THROUGH SPLASHOCWN. FrR MISSION RULE PURPOSES THE
FLIGHT PHASE IS FURTHER SUBCIVIDPD AS SHCWN BELOW---

A, LAUNCH PPASE--- FR[_ LIFT_FF THROUGH INSERTIC_ (TB1THRO_JGH _4)

B. EARTH ORBIT PHASE--- FR{]M INSERTICN THRCUGH S-IVB CUTOFF FOH TRANSLUNAR INJECTION (ILl|

C, TO AND E PHASE--- _RC_ CSM/S-IVE SEPARATICE TFRCUGH LM EJFCTIC_ FREM SLA

D, TRANSLUNAR COAST PHASE--- FRCM S-IVB CUTOFF F_P TLI THROUGH LOT I CUTCFF

Eo CECKF{) PHASE--- TPF TIME INT[RVALS DURING WHICH THE LM AND CSM ARE COCKED

F, LUNAR OREIT PHASE--- FF_H LCl CUTOFF TO UNDCCKI_G AND _RCV REEOCKI_G 1C TEl CUTOFF

G, LNDCCKEC PHASe--- FR{R U_C_CRI_G TO CSM CIRCULARIZATION

H, PRE-C£)I PHASE--- FRNH CIFCULARIZATICN TC PDI

I, FOWFPFE DESCENT--- The TIeF INTERVAL FRD_ TEE I_ITIATInN (?F THE PDI _ANEUYER TO TOUCHDCW_

I. PET TUPD] + _41_ - pORIkG TIIIS TIME PERI_Dt THE LP CA_ ABORT TEE POWERED
_ESCENT AND GET INT{I ORSIT USING THE DPS ONLY AND RETAIN THE DESCENT STAGE
AFTER INSERTION.

2, PDI . 6.IC tC _IGH GITE - THIS PERIOD ENDS WHE_ THE ".IANEUVER IS MADE TO
VISUALLY A_UIR_ THE LANDING SITE,

3. HIGH GATE Ir TnLCHDOWN -LANDIRG SITE'VISJBILITY TC TOUCFDDWN°

J, LUNAR STAY PHASE--- THE TIME INTERVAL FRZM T_UCHCOWN UNTIL t IFTOFF

K, EVA--- T_E TIME I_TE_VAL FRCM L" CEPRESSLRIZ_TICN (3,_ PSIA AnD DECREASING) UNTIL LP
REPRESSURIZATION |_._ PSIA AND INCREASINGI

L, A_CENT PHASE--- TFF TIFF INTERVAL FRCM LIFTCFF TO LM INSF_TInN INTO LUNAR CRBIT

M, RENDFZV_bS--- T_E TIfF INTeRVaL FR_P INSERTIE_ INTO LUN_R :I_PIT AFTER ASCENT OR AFTER Ah
ABORTE!) DESCENT UNTIL CSMIL _ COCKING

N, TRANS_ARTH COAST PHASF--- FPCM TEl CUTOFF TO CHIS M SEPARATION

O° ENTRY PHASE--- FRr_ CRISP SEPARATIC_ TC SFLASFEOWN

_ISSION R_V DATE SECTION GRDUP PAGE
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MISSION RULES

SEGTION I - GENERAL RULES ANG SOPeS - CONTINUED

k ITE_

1-38 RECOVERY PHASE---THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIGHT CREN AND SPACECRAFT
TO DESIGNATED LAND BASED INSTALLATIONS,

1-39 REENTRY DEFINITIONS---

A. AUTOMATIC---REENTRY CGNTRGLLEO BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TO THE RCS.

_. CLOSED LOOP---REENTRY CONTROLLED BY T_E CREW MANUALLY FLYING BANK ANGLE _ODULATICN USING CP_
ENTRY PROGRAM OUTPUTS.

C, LJPEN LOOP REENTRY---REENTRY CONTROLLED BY THE CREW US(NG SPACECRAFT DISPLAYS AND FLYING _--

1. BANK ANGLE (RR 0"9_1 AND RETR8 IRL O-90).

2. C_hSTANT BA_R ANGLE---CREW ESTABLISHES AND HAINTAINS A CONSTANT BANK ANGLE,
(COf_STANTBAJ_KANGLESGREATERTFL_Ng0 DEGREESWILLHOT BE FLOHN EXDEPTWHEN
SKIP-(_JTRU_ IS VIOLATED.)

3. ROLLING RFENTRY---M_INTAIN C_NSTANT 18 DEGREES PER SECOND ROLL RATE.

A. EMS RANGING---CC_NSTANTBANK ANGLE IS HELD TO 1G. 11f-N THE R.qqGE-TO-GODISPLAy
AND THE P-J_ POTENTIAL LINES PJ_ECOF_°AREDTO _LATE THE BANK ANGLE, AT
RETRB_ PRESENTBABE(P_/GLE IS REVERSED.

O. CU,qSTANT G E_TRY---CREk CENTRULS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVEL.

E, EMS REENTrY---CREW CC_TROL$ THE BANK A_GLE TO MAINTAIN A CONSTANT G UNTIL VELOCITY LESS THAN

2SsSO0 FPS. 1lie Et4S IS THEN USED TO CONTROL_ BY NULLING _ DIFFERENCEBETWEENTilE
_-TO-C4) CO_JNTERAND THE RA_ POTENTIAL GUIDELINES. ALL HANEU_ERS_ OVERRIDDENAS
NECESSPJ_YTO PP.EVENTAN CLOSETOR OFFSET VIOLATICt4.

L-4(! DPE_TIJNAL FCOTPRINT--THE AREA THAT I$ U_EEATI_NALLY ACCESSIBLE USING THE G&NtEMStAND CDNSTAhT
A_ Et_TRY _4UDES AiWDALLOWING FCR THEIR ASSOCIATED DISPERSIONS, THE G_ P_RTION |S AN AREA _70
I_,_ T,J EITHER SIDE OF THE GROUhD TRAC_ ANO EXTENDING F_UN el5 NR FROM El TO 20n_ N_ FROM El. THE
E_ A_E_ IS THE AREA FROM bl NM UPRAN_E TO 9t NM 0ONN_ANGE AN0 _52 NM IN CROSSRANGE ABOUT THE
CONSTANT 4G TARGET POINTS, _FE CONSTANT AG A_EA IS THE AREA _10 NM UPRANGE TO 160 NM DOWNRANGE
ANU ±27 NM C_uSSRANGE A_Ur THE CUN_TA_T _G TARGET PUINTS°

L-_I ALl_N_TE MISSi0N---ANY _EVI_TION FROM THE NUMINAL MISSION TINELINE WHERE FURTHER NISSICN
,J_JE_TIV_S ARE CONSIOEREL BEECRE THE ENC UF THE M_S$IUN.

L-_ CONTINUE _ISSIUN---THE CENTIhLE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSION WILL
_E CUNTINOED I,_ ACCOPOANCE WITH P_E_ENT PLANS UNLESS OVERRIDING FACTORS ARE PREGENT WHIGH WOULD
_AUSL StLECTI_N JF AN ALT_RhATE CHOICE,

iL-_J EVASIVE MANEUVER---USE OF RESIDUAL S-IVB PROPELLANTS TO ACHIEVE THE FOLLCWIN_ IN ORDER CE
PRIURITY---

_, A REDUCTION IN THE PR_BA_LITY UF S-IVB AND SPACECRAFT RECDNTACT.

2. A KEOU(.TI_N IN THE PROBABILITY UF S-IV@ EARTH IMPACT.

3. AN INCREASE IN T_E PROBABILITY _F S-[VB LUNAR IMPACT.

MISSION REV B_TE SECTION GROUP PAGE
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MISSION RULES
$ECTIOh I - GENERAL RULES AND $0P'$ - CONTINUED

R ITEM

1-44 LUNAR ABORT MODES AFTER EARLY LCI SHUTOFF (REFERENCE RULE 5-61 FOR ABORT MANEUVER DEFINITION)

DPS---

A. MGDE-I_- O TO "809 FPS {APPROX LOI IGN TO 1_5T)

B. MODE-If--- Bog TE 1313 FPS (AFPROX 1+57 TU 3+07)

C, MODE-Ill--- 1313 TO CONPLETIEN iAPPROX 3.07 TO G/O)

1-45 SATURN LIV TIMEBASES---

TIME BASE DEFINITION NOMINAL INITIATE _IME

TBI LIFTOFF TO S-IC INBOARD O.O0
ENGINE CUTOFF

Tb2 S-)C INBUARD ENGINE 2+15
CUTOFF TO S-IC OUTBOARG
ENGINE CUTOFF (S-IC/S-II
STAGING|

TO3 S-IC OUTBOARD ENGINES 2+44
CUTOFF TO S-II CUTOFF

(S-[I/S-[VB STAGING)

TO4 S-IT CUTOFF TO S-IVB 9.18
FIRST BURN CUTOFF

TO5 S-IVB FIRST BURN CUTCFF 11_46
TC S-IVB RESTART
PREPARATIONS (RESIART
MINUS 91 3RO_l

TBB S-IVB RESTART MINUS 91 3B le 2._0.48
TO S-IVB SECOND
BURN CUTOFF

T_7 S-IVB SECOND CUTOFF 2*36+22
TC START OF S-IVB
E_AS[VE MANEUVER
BURN

TbB START UF EVASIVE BURn A.14.22
TC END OF S-IVB/I_ (BY GROUND CMD,)
LIFETIME.

KULt NUMBERS 1-4_ THFOUGh

[-47 ARE RESERVED,

MISSION REVI CATE SECTION GROUP PAGE
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MISSION RULES

SECTION I - GENERAL RULES AND SOP°S - CONTINUED

R ITEM

G CRITERIA FOR TARGET POINT SELECTION q

[-¢B THE CRITERiA LISTED BELOW WILt EE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS. " THE
CRITICALITY OF THE MISSICN SITUATION WILL AFFECT THE APPLICATION OF THESE CRITERIA.

PRInRITY
ACCEPTABLE LAND MASS _LEARANCE 1

ACCEPTABLE WEATHER CDNDITICNS FOR RECOVERY OPERATIONS B
AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FCRCES 3

CC_Mt.JWI_TIONWITH'II-IESPACECPJ_F'rFRDMAGROUND BTATIONATLFJkST
40 MINUTES PRIOR TO OEORBIT BUI_N:_ 4

SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5

A bKOUND STATION FUR POST-DEORBIT BURN= TRACKING 6

VdICE CU_TACT PRI_R TO AEO CURIEG DE,_RBIT BURN= 7

POST-bLACKOUT TRACKING DATA AVAILABLE FOR REENTRY {ASSUMES B
PR_-BLACKDUT ACQUISITIDNSI

GROUND STATIONS AVAILABLE TO CBTAIN DELTA VC READOUTS AND TO 9
PASS CREW BACKUP GUIDANCE {UANTITIES

*OR FINAL MCC MANEUVER

-_q LUNAR _ETURh ENTBY RANGE PB|GBITY--- THE RELATIVE ENTRY RANGE 14DO,OOO FEET TO GPLASHI PRIURITY
IS AS FULLCWS---

A. LBO_ - LROO NH (NOMINALI

_. 14D,3 - |BOO NH (USED TO AVOID WEATHER VIOLATIONS IN PRIORITY A.|

C. 1SO,) - ZSOO ,wM (USED TC A_CID EXTREME WEATHER VIOLATIONS IN PRIORITY A AED B.)

RULE NUMBERS I-5Q THROUGH
1-55 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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mSStONnULES
SECTION I - GENERAL RULES AND SQPIS - CONTINUED

R ITEM

w PRELAUNCH RULES t

_-56 _ANOATORY - THE _UGNIZANT FLIGHT CONTROLLER WILL REG_EST A HOLD OP A CUTOFF FROM THE FL1G_T
DIRECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY ITEM. PRIOR lO T-I M{N, FAILURES EE
MANDATORY ITEMS WILL BE CC_FIR_ED PRIOR TO REQUESTING A HOLD OR A CUTOFF. AFTER T-1MIN_ CUTCFF
_ILL BE REQUESTED FUR MA_DAT_RY IrE,4S wITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINI_C*
AT T-20 SEC, ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLF UNLESS SPECIFICALLY DESIGNATED
AS MANDATORY TG L/O° REFERENCE THE LAUNC_ MISSION ROLES 00CUMENT FOR SPECIFIC PROCEDURES.

L-_7 HIbHLY DESIRABLE - THE C_CkI/ANT FLIGHT CUNTRCLLER WILL NOTIFY THF FLIGHT OIRFCTOR IN CASE UF A
LOSS OR A EAILUR= OF A H[CHLY DESIKABLE [TEMISIo A ftOLD MAY BE CALLED BY THE FLIGHT DIRECTOR TO
REPAIR THIS ITEM(SI WN_N IT IS CuNVENIENT AND IF THE ESTIMATED TIME T] REPAIR OR REPLACE THE

I[Ef4(SI IS ACCEPTAHL[. ALL HIGMLY gESIRABLE ITEMS QEVFRF T{I DESIRABLE AFTER AUTO SEQUEKEE
START.

t.-_,} bESI_A'JL[ - FLIGHT CONTROLLERS _ILL NOT CALL FOLUS FOR FHE LOSS i]F DESIRABLE ITEMS AS FHEY ARE
PLACEI) Ik T_tIS C_TEG_kY B_CAUSE THEY _RE ITEMS _F SUPPORT WHICII A_{ CJF M|N_R IMPORTANCE T£_
FLI,;JJT OPERATIONS.

;.-5_ ,I_NUAL CUTOFF _ILL NI_T BE _TT_MPFE_ FRCM T-It SECONOS (ENGINE IGNITIONI TO T-_.

_ULE NUFIBFRS 1-6) THRObGF

].-,'_5 ARE RESERVED°

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION I - GENERAL RULES AND SOPeS - CONTINUED

ITEM

= LAUNCH ABORTS I

I-6H ABORT REQUEST COMMANDS ARE CCMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND FILOTeS PANEL. THE 'ABORT LIGHT _ AND A VOICE REPNRT 'ABORT e OVER
AIG ARE CCNSIDERED TWU CUES FCR THE CREW TU TAKE THE NECESSARY ACTION TO ABORT THE MISSION. TEE
GkUUND WILL USE TWO INDEPENDENT CUES PRIOR TU TRANSMITTING 'ABORT REQUEST.' ADDITIONAL CUES FC_
THE CREh WILL CCME FROM CNEOARC INDICATIONS.

L-_7 A_URT AGTIOR CAN BE iNITIATEC OhLY BY THE CREW OR THE EDS.

I-o_ _HENEVER PuSSIBLEI ALL ABCRTS AND EARLY MISSION IERMI,tATIJNS WiLL BE TIMED FCR A WATER LANDING.

l-i_ THE FLIGh! dIRECTOR WiLL IhlTIATF THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONS.

1-7_ I_E FLIUHT _YNAMICS CFFICER WILL INITIATE THE ABORT REQUEST COMMAND DURING I_E FLIGHT PHASE I_
_HE SPACE VEHICLE EXCEEDS TH_ FLIGHT DYNAMICS ENVELOPE.

t-Ti [HE _Ut)SIER SYSIEMS ENbIKFER kILL iNiTIATE T_E ABORT REQUEST COMMAND BASED _PON LAUNCH VEHICLE

TIME-CHITICAL SYSTEMS MALFUNCTIONS THAT _UdLd NUT ALLOW A SAFE INSERTION OR CONTINUATIUN TJ A
_LIuHT DYI_AMICS LI,AIT LINE.

L-72 r_r JNLY KSC P_bITIUN THAT WILL HAVE ABORT kE_UEST CAPABILITY IS THE LAUNCH CPERATIONS MANAGER&
I_E LAUI_I_ bPERATIUNS ,_ANAGER I_AY _=,wD A=W ABURT REUUEST FROM THE TIME THF LAUNCH FSCAPE SYSTEM
13 A_HED UNTIL THE SPACE V6HICLE REACHES SUFFICIENT ALTITUDE TO CLEAR IHF TOP OF THE UMBILICAL

TU_. PRICR TG TRA(,SFER JF CONTROL TC THE FLIGHT CIRECTUR, THE LAUNCH OPERATIONS MANAGER WILL
I,_ITI%TE THE ABORT RE_UFST C_R_AND FROM KSC BASED Uis THE CRITERIA DEFINED IN THE LMRO. THE_E

_. MAJOR STRUCTURAL FAILURE OR FXPLOSIUN

_, ,_EGATIVE VERTICAL MCTICN

C. UNCONTROLLABLE VEHICLE TILTING

D. CATASTRCPHIC FIRES PRIOR TC LIFTOFF

MISSION _EV GATE SECTION GRUUP PAGE
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MISSION RULES

SECTION l - GENERAL RULES AND SOP=S - CEhTI_HFD

R ITEM

1-?3 THE RSO CAN SHUT DOWN THE SLV BY TRANSMITTING THE MFCD COMMANO WHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT' IN THE SPACECRAFT. THE MFCO WILL INITIATE AN AUTO-ABORT If TRANSMITTED PRIER TC

LOS DISABLE, THE MFCC COMMAND INITIATES A 4,1 SIC TIMER 'ON THE GRCUKD {CAPE RSC CONSOLE ChLYlt
WHICH IN TURN ENABLES DESTRUCT CAPABILITY IF TRANSMITTED, T_E BRSO INSERTS A TIME DELAY
MANUALLY, THE RSO DESTRLCT COMMAND CAN THEN DESTROY THE SLV* IFE RSC WILL ALWAYS S_FE IRE
S-IVB AFTER TRAkSMITTING MFCO UPnN VERIFICATION CF CUTOFF IF TPF _ESTRUCT COMMAND IS hOT TC eE
TRANSMITTED.

1-74 THE _SD WILL SAFE ThE S-IVB DFSTRUCT SYSTEM AFTER CCNFIRMATIOH r'F S-IVB C/_ FROM THE FLIGHT
DYNAMICS CFFICER. IF CI;PNUNICATInNS ARE LOST WITH TEE FIEO, T_ S-IVB DESTRUCT SYSTEM WILL BE

SAFEO= BASED Eh THE RSCIS VERIFICATION OF S-IVR CUTOFF. G_CE SAFED_ THE S-IVB DESTPUCT SYSTEM
CANNOT BE REINITIATED. IF TPE RSO INITIATES MFCO= THE PS(_ WILL INITIATE SAFING AFTER
VERIFICATION OE S-IVB CUTCFF,

1-75 EMERGENCY E_(;|'hE SHLT_CW_ _ETHCOS---

o I i i

'INITIATOR _ RETHfJD i STAGE ' TIME FFAM_ "
....................................................
t.......... •......... i ........ i .................... e

i i i i =

1ASTRONAUT CC_ CN S-IC T . SO SEC Ti_ S-IVP

= I THE _ S-II, = CUTOFF I

' ' S-IVB ' '
I I l e =

i.......... e......... =........ = .................... i
= B t i

'ASI_ONALT ' S-Ill i S-IT, t T . 2-A3 Ir S-IV8 ,
l = S-IVB t S-IVP i CUTOFF =

, = LIV l , i

_ STAGF t =
i I SWITCH = t

_PSP _ KF CMD _ S-IC_ = T-O TO S-IV q =

' ' IMFC_) ' S-If= _ CUTOFF

= ' S-IVE ' =

'F_S ' 2 OF 3 ' S-IC ' T + 30 S_I TC EDS '

' VOTING ' ' AUTO OFF LT =

' = LCGIC ' ' T + 2--0_ _]r4
=

' _ NOTE--- FCC _ILL
_ _ ' I_ITIATF Af_T FROM =

= = ' = T-O TC T + _C SEE, =

' = HOWFVE_ S-IC

_ _ ENGINES WILl NET
BE SHUT DOWN.

i i i = t

l-T6 THE AUTOMATIC EDS [TWZ _k_INF CUT AND OVERRATE AIITC-ARCRT CAPAEILITIESI WILL BE FLOWN CLCSED
LOOP _NTIL T . _2-00. DUPING LAUNCH, MALFUNCTIONS AFFFCTING Fi;S OPERATION WILL BE MANAGED AS
FOLLOWS---

THE EOS AUTO SWITCH kill FF TURNFD OFF WHENEVER ANY TWO CSR E_T{Y BATTERIES ARE TIED TO THE SAME
MAIN BUS DR ECK CONEIRME_ L_SS OF ANY CSM ENTRY BATTERY,

MISSION PFV DATE SECTION GROUP PA(E

APCLLI_ _ F&L 5/3171 _EFIERAL LAUNCH

RULES AND SOPHS RULES 1-10
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GEQTION t - GENERAL _ULES AND $OPqS - _NTINUEO

R ITE_

L-77 ABORT MODES---

MdDE I BOUNDARY OF APPLICATICN

IA LIESABORT ENABLE (AJ_PROXT-45

MIN) TO GET 42 SEC (IOK FEET)

IB GET 42 SEC TO I00K FEET ALTITUDE
(GET APPROX I + 50)

1c 10OK FEET ALTITU(_ETO TOWER

dETTISON (GET APPROX ) + 07)

I-7_ _;}UE II BOUNDARY CF APPLICATION PROCEDURES

TOWER JETTISON IGET APPRCX 3 . O71
UNTIL FULL LIFT SPLASHPOINT IS 32_n
NM DOWNRANGE (GET APPBGX IO + 13)

A° MCC PRUV[DES
1° GET OF 3_OK
2. BITCH AT °05O
3. GET DROGUE

B. ENTRY IS FULL LIFT

MISSION REV GaTE SECTI_E GRUUP PAGE

APGLLO 15 FNL 5/3/71 GENERAL LAUNCH
RULES AND SUP= RULES 1-11
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MISSION RULES

SECTICR I - GENERAL RULES AND SOPOS - CCNTIKUED

_!_LL"

1-79 MODE Ill B_UNDARY CF APPLICATION PROCEP{JRES

BETWEEN FbLL LIFT SPLASH POINT
=32DC A_ AAO INSERTION.

A, MCC FRnVIDES---

I, GFTI AT S-IVE CUTOFF PLUS 2-05
2, CELTA V FOR 3350 NW SPLASH POINT

3, 6II_H DURATION
4, GET _F 300K
5. PITCH AT .05G
6. GFT GROGUE

Bo PANELIVEP IS SOS AUTO,

C, ENTRY IS RDLL LEFT SS DEGREES.

NOTE

_C_E 111. INO BURNI kILL BE
CALLED IF THE ROLL LEFT 55 OEG
ENTRY RANGE IS LESS TH_N 3350 NM,

1-80 MODE IV 6£U_OARY PP APPLICATION PROCFD{JRES
.......................

CIINTIhCBKCY CRBIT INSERTION
CAPAEILIT? Tq IASERTICN (BASED
CN CG[ LIhF _IN GAMMA VS V PLOT

FC_ kEA_ NF_IKAL ALTITUDE}. A, MCC PP(_VICES---

I, GFTI AT S-IVB CUTOFF PLUS 2-05
2. DFITA V RFQUIREO TO ACHIEVE PERIGEE

GKFATFR THAN OR EQUAL TO 7C NM
3. _U_N DURATION
4, PITGP AT GETI

B, MA_FOVER IS SGS A_TO

I-B% MODE POUNCA_Y _F APPLICATION RROCEI_bRES

APQGEE KIEK PPE_RCG_r CUTOFPt D_TSICE THE CDI
BC_tJND_RYt CCRRECTA_LE TO SAEE

O_ITAL C_DITICNB BY A _ANEOVE_ AT Ao P_E P_IOES _oo
AR_G_E°

_° _FTI ROR _URN AT APOGEE
_o _E_ _ RE_UIREG TO A_HIE_E PERIGEE

GREATER TM_ _R _UAL TO _0 NM
_° _R_ OORATIDN
_° PI_G_ ATTITUDE

_o _AN_ER IS S_S AUT_

RULES I-B2 THROUGH
E-85 ARE Q_SER_F_

MISSION REV DATE SECTICK GRObP PAGE

AECLL_ E_ FkL S/3/71 GENERAL LAUNCH
kULES ANt SOPe_ RULES 1-12
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MISSION RULES ZT

SEGTION I - GENERAL RU_ES AND SOPtS -_CONCLUDEDi

R ITEM

........ n ...........

i CREW ABORT LIMITS '

1-87 HAX Q REGION PROCEDURES

A. TO0-50 TO 02-OOJ ABORT MODE I (ACTION ONLY AFTER BOTH HAVE
AUA GREATER THAN OR E{UAL TO 100 PCT AND ROLLt REACHED THRESHOLD.I
PITCHp DR YAw

ERROR GREATER THAN DR E{UAL TO 5 DEGREES
INUT APPLICABLE TO ANY ENGINE OUT
PRIOR TO 50 SEC.(

L-3_ _ATES AND ATTLTUDE PRUCEDURES

A. PITCH AND yAW ABORT MODE I

I. LIU TO 2 MIN - 4 ABORT HUDE It MODE lit MODE lilt OR
OEG/SEC MODE IV

Z. 2 MIN TU S-{VB CUTCFP

- 9 DEG/SEC

3. YAh DEVIATION GREATER rEAR 20 DEG.
(SIT AND S-{VE dURh ONLY(

B, R'_LL

I. LIO TO _-IVB CUTOFF - 20 DEGISEC ABORT MODE Iv MODE IT, MODE lilt OR
MODE IV

1-89 EDS AUTOF_TIC ABORT LIMITS (UNTILM_UALDEACTIVATIONOF1WOENGINESOUTAUTOAND LV
RATES AT 2-00 MINI

dCUNDARY OP APPLICATION

A. RATES

PITCH AND YAN W.O _.5 DEG/SEC
RJLL 2B._ ±,S DEG/SEC

_. ANY TWO ENGJ_E_ OUT

C. CM TO IU _HEAKUP

L-_ _ S-IVB TANK PRESSURE LIMITS

A. BULKHEAD DELTA P (FIRST SIVB C/O TD SIC LIV $EP|
FUEL GREATER THAN OXIC = 26 PSID
OXID GREATER THAN FUEL = 3E PSID

_. LHX TANK PRES_ GREATER THAh CR EQUAL TG 50 PSIA [LJO TO $10 L/V SEE|

1-qt ENGINE FAILURES PROCEDURES

LOSS OF 3 DR MORE S-IT ENGINES ABORT MODE I _R MODE II

PRIOR TO S-IVB TO COl CAPABILITY

MISSION iREV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/7! GENERAL CREW ABORT
RULES AND SUB'S LIMIT 1-13



2 FLIGHT OPERATIONS

RULES

I



NASA - Manned Spacecraft Center
MISSION RULES 29

SECTION Z - FLIGHT OPERAT(ONS RU4.ES

k ITEM

o GENERAL q

2-1 PHELAUNGH

A. LAUNCH AZIMUTH LINITATIJNSRESTRICT LAUNCHES T[J UCCUR BETWEEN 8_ DEGREES AND 130 DEG;_EF_.

_. THE FLIGHT DIRECTCR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE % |TOWERI ABORT TRACK
PRIOR TO THE START OF CRITICAL COUNTDOWN ACTIVITIES AND WILL ADVISE THE LAUNCH OIRECTGR Zf
A_Y PREDICTED PERIUUS OF LAND LAWwOIL_G. IF THE FLIGHT DIREETUR IS UNABLE TO PRUVIDE THIS

EVALUATIONt A LAND LAkDIflG WILL BE ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FOP LARD
IP'S WILL BE APPLIEC. TFESE CONSTRAINTS REQUIRE THAT THE SPACECRAFT NET BE LAUNCHED CR

R_MAIN IN A TOWER A_GRT MDD_ IF A TOWER ABORT WUULD RESULT IN A LAnD LANDING WITH A
H}KIZDNTAL VELDEITY ECMPENENT ,)F GREATER THAN _4 EEFT PER SECDND AT IMPACT. IN ALL CASES_
THE LAUNCH DIRECTOR WILL BE PRIME FUR CALLING HOLDS FOR LAND LaNDiNG LAUNCH Wlk!JVIOLATIONS.

C. THE LAUNCH WILL NOT EE ATTENPTEO IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COMPROMISED. _UNTINUGUS VOICEp TELENETRYt AND TRACKING COVERAGE FUR THE SPACECRAFt IS
REQUIRED FROM LIFT_FF THROUGH INSERTICN PLUS bO SECONDS.* CONTINUOUS TELEMETRY COVERAGF IS
REwUIREU FROM THE SLV fRE_ LIFTOFF THRCUGH INSERTION PLUS 6D SECONDS.* COMMAND IS HIGHLY
DESIRABLE FOR BOTH VEHICLES.

*FOR THE NOMINAL AZIMUTH LAUNCH, 30 SECONDS _F DATA AFTER INSERTION WILL BE
ACCEPTABLF. rEIB WILL ALLOW LAUNCH WiTH LOSS UF THE VANGUARD.

Z-2 LAUNCH

IT Ib RMEFtRAbL_ T_ GJ I_TC _R_IT RATHER THAN PERFORM A LAUNCH ABORT. TMEREFDREt THE LAUNCH
.ILL BE CUNTINUErJ AS LONG AS THE CREw LDNDITION IS SATISFACT_IRY, NO S/C OR SLV PROBLEMS EXIST
_HICH JE[JPARDIZE ERE_ SAFETY, AND SUFFICIENT CONSOMABLESt COqLANT_ AND ELECTRICAL ENERGY REMAIN
r_ _'I LEA_T _NE REVOLUTICN PLUS ENfkYo

MISSION kEV 04TE _ECTIUN GROUP PAGE

AP_LLJ 15 :kL 51_/?I FLIGHT GENERAL
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MISSION RULES

SEOTION 2 - FLIGHT OPt:RATIONS RULES - CONTINUED

R ITEM

_-3 EARTH ORBIT

A. ENTRY kILL BE MADE AT THE NEXT BEST PTP WHEN ONE MORE CSM FAILURF WILL RESULT IN AN ASAP
ENTRY CR UNCONTROLLABLE C_NDITICHS,

R, ADEQUATE CONSUMABLES kILL BE MAINTAINED FOR ENTRY IN THE NEXT PTPt MAKING ALLOWANCES FEB
SETUP AND ENTRY,

C. THE DEORBIT CAPABILITIES RFOUIRED FOR EARTH ORBIT ARE---

I. TWO METHODS OF DEORBIT ARE RFQUIRED,

2. IF A SUBSEQUENT SINGLF FAILURE W_JLD PRECLUDE DEORBIT BY EITFER METHOD REHAININGt
THE CSM WILL OEORBIT.

_, SPS IS THE PRIME MFTHOD OF DFORBIT AND SUFFICIENT DELTA V WILL BE RESERVE_ FURTHIS MANEUVER.

4. SM-RCS 14 OUAD) AND SM-CM/RCS FYRRIC WILL BE CONSIDERED AS INDEPENDENT DFDRuIT
HETHOOS AS LONG AS INOIVIOD'AL SM-RCS QUAD AND GNCS INTFGRITY IS MAINTAINED AND
SUFFICIENT ECS PRqPELLANT IS AVAILABLE.

5. THE LM PROPULSION SYSTEM IDES NR POSt MAY BE USED TO PLACF THF ESM IN AN ORBIT
IHP GRFATER THAN OR EQUAL T_ An NMI FROM WHICH A SB-RCS CR SM-CM/RCS HYBRID
DFDRBIT DAN BE CONDUCTED.

6. UTILIZATION _F BACKUP OEORBIT METHODS WILL BE BASED CN THE FOLLOWINGPRIORITIES---

(A) SM-RCS

(BI LM PROP PLUS SM-RCS

(El SM-CM/RCS HYBRID

IO) LN PROP PLIJS SM~CM/RCS HYBRID "

KULE NUMBERS 2-_ THROUGH
Z-I(_ ARE RESERVED

MISSION REV CATE SECTIuh GROUP PAGE

APOLLO 15 FEL 5131TL FLIGHT GENERAL
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SErTIrlN 2 - FLIGHT OPERATIONS RULES - (_-ONTINUED
..,,,

R I TEM

2-11 TRANSLUNAR INJECTION

A, THE TLI WILL BE GO IF THE SIC AND LIV SATISFY THE FOLLOWING CRITERIA---

1. THERE HAVE BEEN NO FAILURES IN THE LAUNCH VEHICLE WHICH RESULT IN A
CATASTROPHIC HAZARD

2, SUFFICIENT S-IVB CONSUMABLES ARE AVAILABLE TU ACHIEVE A LUNAR URBIT MISSION

3. THE CSN HAS TCTAL SYSTEMS CAPABILITY WITH REDUNDANCY. REDUNDANCY
VERIFICATION IS SUBJECT TO THE hUMBER AND TYPE DE REDUNDANT COMPONENT CHECKS
WHICH CA_ BE PERFORMED IN EARIH ORBIT.

U. THE ILl MANEUVER WILL BE DELAYED UNTIL THE SECCNO _PPORTL_WITY FUR SUSPECTED FAILURE OF A

CRITICAL SYSTEM (PRIME OR BACKUP---HANEUVERt LIFE SUPPORTt C30LINGt POWER SEQUENTIAL,
COMMUNICATIONS} WHICH RE{UIBES TIME FOR EVALUATION,

C, TLI TARGETING WLUL BE SUCH THAT A SAFE CIRCUMLUNAR RETURN TO EARTH C_N BE RE-ESTABLISHED

WITHIN LM OPS CAPABILITY AS LATE AS PC + 2 HRS. THE CAPABILITY WILL EXIST TO ESTABLISH A
SAFE CIRCUMLUNAR RETURN TO EART_ WITH THE SM-RCS UNTIL TLI + 5 HRS.

2-I_ TRANSPOSITION9 DOCKING AND EJECTION {TO AND E)

A. THE NCRPAL MINIMUM CABIN PRESSURE REDLINE OF _,0 PSIA FOR TUNNELILM PRESSURIZATICN
S_UBNCES MAY BE WAIVED CURING TD AND E. THE CM RILL BE OEPRESSURIZED AS REQUIRED TO
ACCOMPLISH HATCH RFMCVAL FCR UMBILICAL HCUKUP GR DUCKING INTERFACE INSPECTION.

_. IF NORMAL LM EJECTIC_ 13 NET SUCCESSFULt ND ATTEHPT WILL BE MADE TO MA_ THE LM AND OSTAGEe

TU RECOVER THE ASCENT STAGE. THE ASCENT STAGE MAY BE MANNEO FOR RETRIEVAL OF THE EQUIPMENT
WHICH IS REQUIRED FCR CRF EVA OPERATICNS (OPSt ETC, I,

MISSION REV BATE ;ECTIOB GRUUP PAGE

APCLLO 15 FNL 513171 FLIGHT GENERAL
UPS RULES Z-3
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MISSION RULES

SE_TICN 2 - FLIGHT OPERAT[QN_ RULES - CONT[NUEO

k ITEM

2-13 TRANSLUNAR CGAST

A. NO NCC WILL 6E PERFORMED IF LGI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTS.

B. TRANSLUNAR COAST WILL EE TERMINATED IF ADEQUATE CONSUMABLES ICSM AhO/OR LNI ARE NLT
AVAILABLE FOR A CIRCUMLUNAR EARTH REIURN . 12 HRS AND A TLC DIRECT ABORT PROVIDES AN
EARLIER LANDING TIME.

C. THE CREW WILL MAN THE LM FCR BACKUP CCMMUNICATIONS (VOICEt TMt TRACK) IF CSM COMMUN|CATIOkS
ARE LUST WITH THE MSFh. WITH LbSS OF CSM CUMMb(wICATIONSt A LUNAR ORBIT MISSIUN WILL _E
FLOWN GT[LIZ|NG THE LR CC@MUN|CAT[UN_ SYSTEMS.

D. _CGIS WILL BE DESIGNED TC MEET LOI TARGETING C_NSTRAINIS WHILE RESERVING A CAPABILITY Ib
PERFORM A RETURN TOEARTF MANEUVER WITH DPS ENGINE AS LATE AS 2 HOURS AFTFR PERILUNE DN THE
CIRCUMLUNAR.

€. FuR A CSM SOLO MISSICN, MCC=S WILL BE TARGETED Si) A SAFff CIkCUMLUNAR REIURN TO EARTH CAN RE
ESTABLISHED WITHIN RCS CAPAI{ILITY.

F. SIht BAY EXPERIMENT bPERAIIGN UUWING TLC

I. ALL.CREWMAN _ILL BE IN THE CSM FCR SIM BAY DOUR JETTIS_)N.

2. SIN BAY E_PERI_E_I _CC_ OPERAI[O_ _[LL BE FOR THFR_ CONTROL ONLY.

]. A NO-GO FCH LOI WILt A_T P_ECLUOE SIN bAY OduR JETTISUN.

,_--}*z_ L!J_A'_ d_BII INSERTIGIw

A. LOI WILL BE INHIBITED _D A LUNAR FLYBY PERFOP/4EDIF THE CSM DOES NOT SATISFY ANY OF THE FOLLOWING CONDITIONS---

I. FULL CRITICAL SYSTEPLSREDUNDANCY

2. ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATI_S WITH CAPABILITY TO SUSTAIN A CRYO T_HK LOSS AND
RETUR_ TO E/_=_I_ A_4AVI_E PO_ER LEVEL OF _O At6PS

3. SPS PROPELL.ANTRESERVI_CAPABILITY FOR TEl ._'_DT_SEARTH HCC'S

{+. RCS PROPELLANT RESERVE TO ACCOMPLISH TEl CONTROL, TRANSEARIIiMCC CONTROL, PTC, AND MINIMUM LUNAR ORBIT
OPERATIONS

B. A DPS LOI MAY BE PERFORMED IF REQUIRED TO ACCCbIPLISHA LUNAR ORBIT MISSION.

MISSION REV G_TE SECTIuN GRUUP PA_
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MISStON RULES

SECTION 2 - FLIGHT CPERATi_NS RULES - CONTINUED

B ITEM
__t .....

Z-15 LUNAR ORBIT

A, FOR LCI DISPERSIONSt IF A STABLE DRB(T HAS NUT REIN ACHIEVED, A DPS 30-_INUTE ABORT UR A
OPS 2-HOUR ABORT WILL BE EXEGUTEO FOLLOWED BY A SUBSEQUENT DPS {UR APS! MANEUVER IF
REQUIRED.

Bo DESIGNED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEl AND
LIFE SUPPORT,

C. SUFFICIENT CONSUMABLES MLST REMAIN TO CUMPLETE THE NEXT MISSIUN PHASE kITH CAPABILITY TD
SUSTAIN A CRYU TANK LCSS PCINT DURING THE PHASE AND RETURN TU EARTH WITH AN AVERAGE PdWER
LEVEL CF 40 AMPS.

U, THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEl MANEUVERS AND TRANS'EARIH
MCC'S,

E. THE C_M MUST MAINTAIN RCS PROPELLANT RESERVE TO ACCOMPLISH TEl _ONTROLt TEC MCC CONTROL_
PTCt AND MI;_IMAL TRANSEABTM DPERATIUdwS.

F, IF NORMAL MISSION OPERATIONS ARE INH{BITEOt THE DPS WILL BE'USED FOR TEl WHEN THERE IS A
CHOICE BETWEEN THE DPS AND SPS.

G. LUNAR ORBIT SCIENCE CPER_TIONS

I. NL EVA WILL BE PERFCRMED FUR SYSTEMS T_OUBLE SHOOTING ON AN INDIVIDUAL SIM
BAY MALFUNCTION

2, RF ACTIVATIuN _F THE P AND FS WILL NOT OCCUR UNTIL MCC SUPPORT OF LM SYSTEMS
HAS CEASED

3, THF SIM BAY DUCR WILL NOT DE JETTISONED IN LUNAR UKBIT UNLESS THE LM IWITH
TEl CAPABILIrYI IS COCKEO TO THE CSM AND ALL CREWMEN ARE IN THE CSM.

MISSIJN REV C_TE SECTION GROUP PAGE
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MISSION RULES

SECTIUN 2 - FLIGHT OPERATIENS RULES - CONTINUED

k ITEM

?-Ib U_-SCENT ORBIT. INSERTION (DOll

OUT WILL BE PERFORMED ONLY IF A LUNAR LANDING MISSION CAN BE ACCOMPLISHED. AN LOI-2 HANEUVFR

WILL BE PERFORMED TO.ATTAIN APPROXIMATELY A 60 _ CIRCULAR ORBIT.

2-17 INIRAVEHICULAR TRANSFER

ONE HARDSUIT IVT FROM THE CS_ TG THE LM WiLL BE ACCCMPLISHED IF A REASqNABLE CHANCE EXISTS THAT

CORRECTIVE ACTION CAN BE TAKEN FUR A LM/TUNNEL PRESSURIZATION.

_-L_ OdCKEU LM OPERATION

t:OK AN IMPENDING HAZARDUUS SITUATION _EStJLTING'FROM A DESCENT STAGE PROBLE_ THE STAGE WILL _E
JETTISONED AND ASCENT STAGE OPERAT|ONS WILL CCNTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE
DISTANCE.

RULE NUMBERS2-19AND
2-20ARE RESERVED

2-2._ CS_i/L_ U_,)_CKING AND SEpARATILN

A. A _ANNED LM WILL ROT _E U_CDCRE_ FRUM ThE CSM wITHOUT INDEPENDENT MANELVER CAPABILITY CF
BJI_ VEHICLES TG RENDEZVOUS. A CEVA IS AN ACCEPTAHLF CREW TRANSFER CAPABILITY TO ALLEN
.JNULCKING AND CDNTIhLATIC_ UP THE L_NDING MISSION.

_,. _VT CAPABILITY IS RF_UInEO FuR _ANNFG UI_DOCKI_G,

_. VHF CCMMIJNICATIONS AVE _NCATORY FCR SEPARATION.

_-2_! IbM LtJNAk C_81T UNDOCK6D

A. U'JULCKING T,] POl

i. L_S OF REDUNDANT C_PAbILITY I_ CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE
THE LANDING MISSIES. LM SYSTEMS NAY dE UTILIZED TO PROVIDE SYSTEMS
kEDONUANCY FCR CCNTINUATIUN OF AN ALTERNAT_ MISSION,

2. LCSS t_ CSV _FSCLE CAPABILITY WILL BE CAUSE PO_ TERMINATING THE MISSION AND
PE_FJRAI_G A LV ACTIVE kENUEZVOUS ASAP°

_. POT TE LAhU[NU

N] CS_ _AILURES WILL eE CAUSE PD_ A_ORT DUHING _HERED DESCENT EXCEPT THOSE CONFIRMED SF_
_AILURES REQUIRING RETFNTICN UF LM P_CPDLSI_IN CAPABILITY°

C. LD,qA_ STAY

FAILURE TC MAINIAIN HEOU_CANT CAPAt_ILITY I_ SYSTtHS RE_UI_FO FOR TEl OR LIFF SUPPORT WILt

,_E CAUSE PGR TE_M|NATI_ OF LU'_AR STAY,

g-2_ .cSE_VEO

2.-24 LM-PU 1

E_IR PL)I, THE LM RUST MEET IHE LUNAR STAY _IT_ EVA (STARTUP Oh SURFACE) CRITERIA_ HAVE THE
CAPABILITY To LAND_ A_CENO_ AND F_EI_I)EZVOUSWITHUUT VIPLATINU ANY SPECIFIC MISSION RULES CR
MkOLI NES*

MISSION BE_ DATE SECTICN GHOUP PAGE
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SECTIC_ 2 - FLIGHT OPERATIONS RULES - CONTINUED

k ITEM

2-25 LM-POWEKED DE.SCENT

IF A SYSTEMS FAILURE OCCURS AND A CHOIICE IS AVAILABLE---

A. POI TO HIGH GATE'

REDUNDANTCAPABILITY OF CRITICAL "LMSYSTEMSAND SYSTEMSNEEDEDFOR AN EVA ARE REQUIREDTO HIGH GATE,
EARLY IN POWEREDDESCENTp IF AN ABORT IS REQUIREDt IT IS PREFERABLETO ABORT VfrlE_ DPS TO ORBIT
CAPABILITY IS AVAILABLE. HOWEVER,FOR FAILURES EFTECTING VEHICLE LIFETIME (POWEROR COOLANT)_
CONSIDERATIONWILL BE GIVIZN TO CONTINUE POWEREDDESCENTTO PDI + 6 + 10 TO ACHIEVE A SHORTER
RENDEZVOUS.

b. HIGH GATE TU TLIUCHDUwi_

BECAUSE OF LIMITED TIiVIEFOR PROBLEM VERIFICATION AND SYSTEM RECONFIGURATION_ IT IS PREFERABLE TO LAND
THAN ABORT. IT THE INDICATED FAILURE WILL ALLOW A SATE LANDING AND ASCENT INTO AN ACCEPTABLE ORBITs
A LaNDIkW_WILL BE ACCOi_PLISHED.

2-2,_ LM-LUNA_ STAY

A. U_LY THOSE TIME-CRITICAL SYSTEMS FAILURES OR TRENDS THAT INDICATE IMPEEDING LOSS OF THE

CAPABILITY TO ASCEND AND ACHIEVE A SAFE ORBIT WILL BE CAUSE FOB _N IMMEDIATE ABORT (ANYTIME
LIFTDFFI FROM THE LLhAR SURFACE.

B. LOSS CF REDUNDANT CAPABILITY IN CRITICAL LM SYSIEM_ IS CAUSE FOR ABORT AT THE NEXT BEST
OPPORTUNITY.

MISSION REV DATE SECTION GROUP PAGE
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SECTION 2 - FLIGHT OPERATIONS RULES - CONTINUED

k ITEM

I--1.....

Z-27 LUNAR SURFACE EVANS .

A. FOR THE NOMINAL iTWC-MAN) EVAv TOTAL END LIFE SUPPORT SYSTEMS CAPABILITY AND CRITICAL
INSTRUMENTATION FOR BETH ASTRONAUTS ARE REUUIRED,

U, A UNE-MAN EVA MAY BE INIIIATED,

C. THE ACTIVATION bF THE OBS IN THE MARE UP MO_E OR OF THE BSLSS (WITH SUFFICIENT CONSUMABLES)
wILL REQUIRE EXPEDITIGUS COMPLETION OF THE SPECIFIC ACTIVITY BEING PERFCRMED, FOLLOWED BY
IMMEDIATE RETURN TO THE LM, ACTIVAT(EN CF THE LM IN HIGH OR LOW PURGE MUDE WILL REQUIRE
IMMEOIATE RETURN TO "TPE LM.

u, THE OPERATIONAL EVA PLAN WILL BE CCNSTRAINED TG A MAXIMUM DURATION CIF 7 HOURS.

_. AN EVA TRAVERSE LIMIT WILL BE APPLIED ALLOWING ONE FAILURE (LRVt PLSSt BSLSS) WITH THE
CAPABILITY TO RETURN TO TPE LM. THE NAXIMUM ACCEPTABLE CREW HEAT STORAGE {S 300 BTUeS.

_, ALL PLANNED EVAt_ WILL IkCLUOE A _O-MINUTE, POST-EVA RESERVE ON EHU CONSUMABLES.

I. TWU-'PAN EVA

OPERATIONAL LRV

IAI EVA EXCURSICNS wILL B_ LIMITED TO ALLOW PLSS aALKHACK ASSUMING NO PLSS FAILURES,

(hi EVA EXCURSIONS WILL dE LIMITE_ TO SUPPORT RICEBACK WITH A FAILEO PLSSw USIAG
BSLSS AND THE CPS IN LOW PUREE FL_W.

N_ LRV AVAILABLE

(AT EVA EXCURSICNS WILL BE LIMITED TO A BSLSS WALRBACK CAPABILITY USING THE OPS IN
LOw PURGE FLO_.

(BÁ *ITH NO BSLSSt THE EVA EXCURSIONS WILL BE LIMITED_ ALLOWING L_ RETURN USING THE
bPS li_ HIGH PURGE FL_*.

2. ENE-MAN EVA

CPERATif,NAL LRV

(AT EVA EXCLR_ICNS WILL BE LIMITEI] TO PLSS *ALKBACK CAPABILITY ASSUMING NO PLSS
FAILURES.

(oI EVA EXCURSIuNS WILL _E LI,4ITEOt ALLOWING DRIVEOACK USING DPS QN HIGH PURGE FLOW€

NC LRV AVAILABLE

(A) EVA _XCURSIGN_ _ILL _E LI_ITEU TU ALLOW _AL_bACK Tn THE LMt UTIL{ZING THE OPS IN
HIGH PURGE FLC_.

b. CO_MU_ICAT[ONS

L. FOR THE NOP.P4_L(_VO-_) EVA, MSFN UPLINK VOICE _RD D(7_LINK VOICE FROH ONE

CREMAN (OR W DOWNLIM() _.RETHE MINIHL_ICCtlv_J_ICATIONRE(_JIREMENTS.

2. FiR NORMAL OPERAII_hS_ 6UTH EVA CREWMFN WILL MOT REMAIN OUTSIDE _F MSFN
COVERAGE F&R A PEMIO_ _(CEEDING 5 MINUTE_, WITH LCRU/ANTENNA PROBLEMS

P_EVENTING CG_P CURING A TRAVERSE_ THE SURFACE OPERATIONS WILL CONTINUE IF
MINIMUM CCMM CAN EE RE-ESTABLISHED AT THE END OF EACH TRAVERSE,

3, WIT_ THE LL)SS CF TCTAL LCRU COMM CAPABILITY, THE CREW WILL RETURN _0 THE
VICINITY _F THE LM AND RE-ESTABLISH COrM WiTH THE MCC VIA LM RELAY,

4, WITH L_SS OF LV VHF COHMUNICArIUhS THE GREW _ILL EGRESS_ ACTIVATE THE LCRUt
ANO _ONTI_UE _WL_MAL SURFACE OPERATIONS.

5, THE LGRU MAY BE HANG CARRIEU TG EXTENO THE ALLOWABLE TRAVERSE DISTANCES FROM
THE LM UR THE LRV (AS REQUIRED) Tu MAINTAIN CUMMUNICATIDNS.

H. A VACUUM TRANSFER WILL UkLY UE ATTEMPTED IN AN EMERGENCY.

MISSION {EV _ATE SEGTIbN GROUP PAGE

AF_LLu L5 :NL _/3171 FLIGHT G_NERAL

JPS RULES 2-8
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SEGTi(_N 2 - FLIGHT GPERATIONS RULES - OONTINUED

R ITEM

2-27 I. THE LH HILL NOT _E PRESSURIZED HITH • CREHHAN ON THE LUNAR SURFACE.
CONT

J. THE ANCUNT QF SCiENTIFiC EQUIPMENT AND PAYLOAD TAKEN INTO THE ASCENT STAGE AT THE
CONCLUSION OF AHY EVA H|LL BE L|MITEO SU A DEPRESSURIZATIDN TO JETTISON EXCESS HEIGHT PRIG
TO ASCENT RILL NOT BE RE_UIREOo

K. BOTH PLSSIS AND OPS kILL BE RETA|NEO UNTIL THO LI.FE SUPPORT UNITS 12 OPSt 2 PLSSt OR I PLSS
. [OPS| HAVE BEEN VERIFIEO TU HAVE _UFFECIENT CONSUMABLES TO SUPPORT CEVAo

L° FOB THE THQ-NAN EVAI THE CGR HILL RLHAYS EGRESS FIRST AND iNGRESS LAST LNLESS THE COB HAS
iNITiATED AN OPS PURGE* THIS NELL _NSURE THAT THE COB IS IN THE LEFT PILOT POSITICN
SHOULD ASCENT BE RE_UIREC _ITHOUT AN CPPQRTUNITY TO DOFF THE EMUtS,

MISSION REV BATE SECTION G_OUP PAGE

APOLLO 15 FNL _/3/71 FLIGHT GENERAL
UPS RULES 2-q



NASA - Manned Spacecraft Center
3_

MISSION RULES

SEGTIDN 2 - FLIGHT OPERATICN$ RULES - CONTINUED

2-28 ASCENT

IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHICH RESULT IN LOSS OF SOME CAPABILITY
USED FOR ASCENT DR F_R RENDEZVOUS ANO WHICH CAN BE CORRECTED IN ONE REVt IT IS BETTER TO DELAY
ASCENT FGR _NE PEW AND CCRREC/ THE SITUATICN THAN IT IS TO LIFT OFF ON TIME.

2-2_ RENDEZVOUS

A. SELECTION OF THE ACTIVE VEHICLE FOR RENDEZVOUS AND DOCKING WILL BE DETERMINED BY THE FLIGHT
DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCE. THE TOTAL tH
CAPABILITY MILL BE OEEICATED TO ACCUMPLISHING THE RENDEZVOUS,

B. THE SHORT RNDZ PROFILE WILL BE PERFORMED IF THE MANDATORY CSM AND LM SYSTEM CONSTRAINTS CAN
BE MET AND ALL PLANE ERRGR CAN BE CORRECTED WITH ASCENT YAH STEERING, FOR ANY OTHER CASFI
THE LONG RND_ (CS/_ CDHI PROFILE WILL BE EXECUTED,

Z-J r' RETENTION CF THE LM ASC STAGE

CUNSIDERATIGN WILL BE GIVEN TC RETAINING IHE ASC STAGE TO PROVIDE REDUNDANT CAPABILITY AFTER CSN
SYSTEM FAILURES, IF THE ASC STAGE MUST BE RETAINED FUR TEl1 THE DELTA VELOCITY RESERVED FCR
WEATHER AVGIDANCE HAY BE TRADED CFF TU ACCCMPLISH A FASTER EARTH RETURN TIME,

_-31 TRANSEARTH COAST

A, THE STEEP TARGET LINE WILL BE USED F_R ALL MCCtS EXCEPT WHEN BOTH THE VELOCITY AT ENTRY
INTERFACE IS LESS THAN 3IeOOO FPS AND THE G AND N IS _GO g- THEN THE SHALLOW TARGET LINE
WILL BE USED.

b. PCC'S RAY BE USED FOR LAhGING AREA CONTRCL PRIOR TO ENTRY INTERFACE MINUS 24 HOURS FCR
RECOVERY ACCESS VIOLATIDNSt UNACCEPTABLE WEATHERe, OR LAND MASSES IN ANY PART OF TVF
OPERATIONAL FODTPBIkT,

C. if THE FLIGHTPATH ANGLE IS _UTSIDE THE _NTRY CERBIDORt AN HCC WILL BE ERECUTED AS SOON AS
PRACTICAL,

u. MCLtS WILL BE AGCCMPLIS_ED EY THE 5P$ IF NECESSARY TO MAINTAIN RCS REOLINEE°

Z-32 /RANSEAkTH COAST EVA

A. THE TEC EVA WILL BE INITIATED 3NLY FGR RETRIEVAL OF FiLM FRoM THE PAN CAMERA OR MAPPING
CAMERA

B, THE CSM OXYGEN SUPPLYt THE OPSt AND CRITICAL INSTRUMENTATION MUST ALL BE GO FOR EVA,

C, ACTIVATION OF THE ORS DURING THE EVA WILL REQUIRE EXPEDITIOUS COMPLETION OF THE ACTIVITY
BEING PERFURNEOt FOLLCWEO BY IMMEDIATE CM INGRESS, FIFTEEN MINUTES ON TNE OPS WILL BE
RESERVED FOR CM INGRESS AND REPRESSURIZATIuN.

U, ALL BCS THRUSTER FIRE I_ THE VICINITY CF THE TRANSFER PATH MUST BE INHIBITED.

E, SPACECRAFT ATTITUDE AND ATTITUDE RATES MUST BE WITHIN LIHITS THAT ALLOW SAFE EVA OPERATIOE_
WITH SUFFICIENT SUNLIGHT THROUGHOUT T_E PLANNED EVA PERIOD,

F, A VACLUH TRANSFER hill CELY BE ATTEMPTEC IN AN EMERGENCY.

_. ALL SIN BAY POWER WILL @E DISABLED FCR THE EVA,

H. THE EVA WILL BE |NHIEITEC FOR PROPELLANT LEAK.

MISSIUN REV CATE SECTICN GROUP PAGE

APCLLO 15 FNL 513/71 FLIGHT GENERAL
UPS RULES 2-10
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SECTION 2 - FLLGHT GP_ATION RULES - _ONCLUDE_

k ITE_

Z-33 ALTERNATE MI SSIGN

A. EO

1. CSM ONLY - EO SCIENCEt SPS INCLINATION CHANGE. ORBIT FOR SCIENCE OPERATIONS
WILL BE A TRADE-OFF TC PROVIDE NCST OPTIMUM SIM BAY PtIOTOGRAPHY CONDITIONS
VET REMAIN WITHIh RCS _EOREIT CAPABILITY.

2, CSH/LM - EO SCIEhCE_ INCLINATIGN OHANGEI ESTABLISH ORBIT FUR OPTIMUM SIM BAY
PHOTOGWAPHY CONDIIICNS.

_o LO

I. CSM OhLY - SIM'UAY EXPERIMENTS. APPROXIMATELY 6-DAY STAYt 6O NM CIRCULAR
ORBIT.

2. CSM/LM |NfJ LANDING CAPABILLTYI - SIM BAY EXPER|_ENTS, APPROXIMATELY 6-DAY
SIAYf 60 NM CIRCULAR _RBIT, DPS TEl.

C, IN ANY ALTERNATE _ISSICN _IThIN THE CONSTRAINTS OF PROPELLANT REMAINING AND OTHER
OPERATIONAL CONSID_RATIChS SUCH AS CREw SAFEIY AND SYSTEMS LIFETIME_ THE COMBINED LN
ASC/OES STAGES WILL BE OISPUSED uF IN THE FQLLGWINO URDER OF DESCENDING PR{ORITY---

Lo LUNAR I_PACT

2, CCEAh [I_PACT

3. LLNAR ORBIT

MISSION REV CATE SECTION GROUP PAGE

APCLLO i5 FNL 5/3/7_ FLIGHT GENERAL
UPS RULES 2-11
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MISSION RULES _I

SECTION B - _IESION RULE SUMMARY

R lfE_

THIS SECTION IS A SUMMARY OF IHE DATA PRIORTY GUIDELINES BY mISSION PHASEw SLV RULES BY MISSI{N
PHASE, A_D SYSTEMS GOINO-GC CRITERIA ON CHARTS BY MISSION PHASE.

THE 3UMMARY RULES PLUS THE CHERT AHE REQUIRED TO ENCOMPASS EACH PHASE.

THE CAPABILITY LISTED IN THE CHARTS AKE THE REQUIREMENTS FOR INITIATION OR CONTINUATION OF A
,'IISSIUN PHASE UR EVENT. MISSION EVENTS FROM UNDUCKING TO PDI IGNITION REQUIRE THAT THE VEHICLES
_%_EI THE LUNA_ 5T_Y _{TH [VA CRITERIA ANO HAVE THE CAPABILITY TO LANDt ASCEND, AND RENDEZVOUS_

I LAUNCH PEASE

_-I FfIE LAUNCH WILL BE ABORTED FOR THE FOLLOWING PEASDNS---

A. SLV

S-IC ACJACENT ENG[=_S CUr (TIME. DEPEN£ENTI

S-IT GIMBAL ACTUATOR pARECVER IkBOARC PRIOR TO S-IVB TO GOT CAPABILITY

VIOLATION _F AUTOIMANLAL ECS LIMITS

S-If E_GINE FAILURES (TIME _EPENDENT)

S-II LOSS CF CONTROL (TIP_ _EPENDENTI

kAILURE _P SECOND PLANE SEPARATION

S-[VU LOSS OF HYDRAULIC FLUID IRRI_R TO S-IVB IGNITION)

S-IVd LJSS (]H THRUST ITIPE _EPE_OENTI (POSSIBLE CUT CAPABILITY)

S-IVB COLD HE StIUTUFF VALVEI31 FAILED OPEN

_. CSM

L. ENVIRuiWMEN]AL

LCSS JH CABIN Ak£ SUIT PRESSURE

L_SS LF CABIN P_SSLRE AN0 SUIT CIKCULATION

FIREIb_OKE IN CM

LOSS CF CABIN FPE3SbR_ AND 02 MANIFOLD LEAK

z. ELECTRICAL

THE HOLLOWING POWER S_URCES ARE REQUIRED To CONTINUE LAUNCH---

(A) C_E F/C UF AUX B_T PLUS GEE ENTRY BAF_ OR

(8) THREE ENTRY bATS

UNCONTROLLABLE SHGRTFD MAIN _US

LESS OF BBTH AC _U3ES DURIK_ NODE I OR MOgE IT

3. PRuPbLSIJN

SLSTAINED LEAK E_ L_SS OF H_ PRESSURE (SOURCE OR MANIFOLD) IN BOIM CM-RCS
RINGS (MODE I ONLY)

L. VIUL4TICN OF TKAJECTCRY LIMIT LINES

O. TEA_ DISCRETION WILL _E LSED F.]R---

I. SUIT/CABIN CONTAMInaTION

2. MEDICAL PROBLEMS

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/7_ MISSION _ULE LAUNCH PHASE
SUMMARY ]-1
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SECTION ] - MISSION RULE SUMMARY - CONTINUED

k ITE_

3-2 THE S-IVB EARLY STAGING WILL BE USED AFTER zS-IVB TO COl' CAPABILITY FOR THE F_LLOWING ---

S-IT GIHBAL ACTUATOR INBOARD RAROOVER

S-IT LOSS OF CONTROL

S-IT ENGINE FAILURES

S-IVB CbLO HE SHUTOFf VALVE(S| FAILS OPEN (AFTER TWR JFTTI

3-3 SwITCHOVER TO CSM GUIDANCE WILL BE PERFORMED FOH--

SATURN GUIDANCE REFERENCE FAILURE

KdLc NUMBERS 3-4 THROUGH
_-I0 ARE RESLRVED,

MISSION REV GATE SECTIG_ GRtJUP PAGE

APOLLO 15 F_L 5/3171 MISSION RULE LAUNCH PHASE
SUMMARY 7-2
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SECTICN] - MISSION MULE SUMMARY - CONTINUED

IIEM

I EARTH ORBIT '

_-11 _SM SEPARATION FNOM THE S-IVB (KITHOUT LM EXTRACIIONI kill BE PERFORMED EARLY FOR THE FOLLO_IkG
SLV CUNOITIGNS ICUNSIDERATI_N WILL _E GIVEN TO EXTRACTING THE LM LATER IF THE CONDITION CAN EE
_JRRECTED)

+S-IVB RANGE SAFETY PROPELLANT CISPE_SAL SYSTEM ARMS INADVERTENTLY AFTER INSERTION ANO PRIOR TU
SAFING

+S-IVB LOX TANK PRESS IS GREATER THAN 50 PSI

L;)bS OF ATTITUDE CONTROL UURI_G TB5 (CREW CISCRETION)

•$-[Vt} COMMON BULRHEAI) DELTA PRESSURE EXCEEDS LIMITS

• _TART BOTTLE GREATER THAn L_90 PSIA

_PERFOR_ SPS MANEUVER TD A SAFE DISTANCE

>-12 CSM SEPAFAIICN FROM THE S-[Vd IWIIH LM EKTRACTIONI WILL BE PERFORMED FOR---

A, S-IVB NO-Gd FOR TLI

r_. CSM NC-_C EOR TLI BLT GJ FOR EARTh ORBIT +_ISSIUN

:-12 ILl will _E IkHIBITED FOR---

Ir_SLIFFIC[E_T PBOPFLLANT RFVAINS FUR ALHI_VING A TBD NM APOGEE ELLIPSE

_-IVB Eh_INE MAIN LL,X VALVE F_ILS TC CLOSE AT CUTOFF

LOSS }F ATTITUDE CONTROL

_LJt_EI_J ACTUAI6R NARUOVt

L_,%S [JF ENG_I_ HY_RAULi_ FLU(_

41SALIGN_EkT RATE RETWFEk THE IU ANO IMU IS OUTSIDE LIMITS

J_ALCERTABLE DIFFERENCES PET^EEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY _T
I_SE_TI_N

,J,_A_EPIA_LE DI_FBREI_CE _TR_e_ _SE_ Ai_O IU _PB|TAL DECISION PARAMETERS

MISSIdN REV OATE SECTIC_ GROUP PAGE

AFCLLU ]5 FkL 513/71 MISSIO_ RULE EARTH ORBIT
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED

_. ITEM

3-1_ ILl WILL 8E TERMINATED FOP ---

A. PITCH UR YAW BODY RA_ES GREATER THAN 10 DEG/SEC

t_, ROLL BCDY RATE (,REATER TPAN 20 OEGISEC

C. PITCH CR YAW ATTITUBE DEVIATIONS FROM NOMINAL pROFILES IN EXCESS (]F DEG

d. tJVEK6URN WHERE VI (CivCI E_UALS Vl IPAD) PLUS 2 SECUNOS

_-15 TLI _ILL BE PERFORMED WITP MANUAL dACKUP FCR---

/,. A _ATUR_ GUIOANCE R_FEREkCE FAILUre --- CSM TA_GVER IN EART_I _RBIT OR DURING ILl

d. SATURM ACCELERCMETER FAILURES --- IU CCMPUTER CONTROL WITH A MANUAL CUTCFF BASED ON TOTAL
INERTIAL VELUCITY FRUM THE CMCo

b-Ib CSH SEPE_ATION (_ITH 24-SEC RCS ASAP FROM THE S-IVE hILL BE DONE FOR LOSS OF S-IVB ATTITUDE

RULFS 3-17 THRUUI;H 3-20
ARE RESEkVEB.

MISSION kEV O_TE SECTION GRUO_ PAGE
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SECTION3 - MISSt,__ULE SU_.A_Y- CaNTtNUEO

R ITEM

iTO AND E =

_-21 TD ANI) E WILL NCT BE'PERFCRMEC FCR---

A. PILOTS EVALUATION OF RATES AND ATTITUOES_ AND SLA CONFIGURATION NUT ACCEPTABLE.

_. THE $LV IS NO-GO FOR---

t, VIOLATION UF S-I_d EULKHEAD DELTA P LIMITS

2. LCX TANK P_FSSbRE GRE_TE_ THAN 50 PSI

RULE _UMBERS 3-_2 THROUGH
3-29 ARE RESERVED,

MiSSiON _FV UATE SECTICk GROUP PAGE

APOLLO 15 FNL 5/3/71 _ISSIDN NULE TD AND E
_UMMA_Y 3-5
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_ECTICN 3 - MISSION RULE SUMMARY - CONTINUED

R ITeM

i TRANSLUNAR COAST *

J-3 _ THL _ ANO h WILL BE THE PRIMARy MOOE OF EXECUTING TRANSLUNAR MCC.

_-_1 MIU_UIJRSE CORRECTION NOMINAL EXECUTION POINTS WILL _E AT THE FOLLUW[NG---

A. TLI C/G + q HOURS

_. ELI C/C + 28 HUURS

C. LOT - 22 HCURS

d. Lql -- 5 HOURS

_-_/ uURl_ T_E LdI UUR,W, THE ELI JET CREw WILL TAKE THE FOLLOWING ACTION---

LOT AfiCRT MOUES

_u_E TIME DELTA VM TYPE ABORT

I C TO I+34 0 10 b42 DPS 2-HR DIRECT ABORT

i+34 EU I+55 642 TO 78g DPS 30-MIN DIRECT ABORT

I+55 T=) i+57 78_ TO 8._q UPS TO DEPLFTIGk 30-MIN DIRECT

ABORT FOLLOWED RY AN APS BURN
2 HOURS LATER

I I I+_7 T'J _+(7 _)9 [0 I_13 UPS 2-IMPULSE CIRCUMLUNAR ABORT

ILl 3+f!7 TJ 6+32 13l_ TU 29gB EXECUTE TEl ISPS OR DPS) AT NEXT
OPPORTUNITY OR INITIATE ALTERNATE
MISSION

A. _LL ABUFT MANEUVERS ARE RCC TARGETED EXCFP1 THE UPS 3D-MIN ABdRT IS TAKEN FROM THE CREW
CH_T.

o. Cq]t_rR£L LI;_ITS APPLY AS FCLLOWS---

LCI DELTA T LCI DELTA V LIMITS

.) TO 1+34 0 TC 042 TIGHT
I+_4 r,; _*5_ 04_ TC I+41 LOOSE
3+_ n If:C/I_ 1041 I'C 29qR TIGHT

NCTE

IF ANY (_ALL VALU_ CLUSLS R_F_ATUKELYe SMUT DOWN GOOD BANK
IL) SEL PRILR {t CUToFf FO_ VERIFICATION CF THE FAILURE

REFERENCE RULE B-8_ FOR DEFIhITION UF T!G,T AND LOOSE LIMITS

_UL[:S _-3_ TIIRdUGrl
3-3? _KE HESERVEO.

MISSIUN REV ,_hTE SECTICN GROUP PAGE

APCLLO 15 FNL 5/_/71 _LSSION _ULE TRANSLUNAR
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SECTICN 3 - HISSIUN RULE SUMMARY - CONTINUED

, R I |TEM

l LUNAR CRBIT e

._-3d PRIOR TO UNDOCKINGt CS,v PAhEU_aERS WILL BE SCHEDULED WHEN REQUIRED TO CORRECT THE FULLuHIFL,
St TUAT IUNS---

A. MISS DISTANCE OVER THE LLS GREATER THAN 0.5 DEG OUT OF PLANE.

B, DEVIATIGN IN APPROACH .AZIMUTH GREATER THAN .I- 10 DEG FROM THE NC)M[NAL.

C, CURRENT PERICYNIHIIJh ALTITUDE LESS THAN 3O_OOO FT.

u. PREDICTED ALTITUDE AT PC[ IGNITIUN LESS THAN 30e'_qO FT OR GREATE'R THAN 7'3_00_) FI
(PRf-DICTICNS WILL BE BIASED USING EXPECTED/CALCULATED mORST CASE PROPOGATI(IN ERRORS).

NCTE

WHEN PCSSI_LE ANY REwIUIREO MANEUVERSIS) WOULD BE
SCHEDULED SHORTLY AFTER CREW WAKE-UP ON PDI DAY.

$-3_ {)OI kES|DUALS---

A. UNDERIIURhS (POSITIVE RESICUALS| will _LT BE TRIMHED.

i_. fiIH f)VERbUkNS (NEGATIVE RESIUUALS|_ TRIM G AND N AXIS TD WITHIN I FPS.

I* FCR EVERBU_NS LESS IMAh 2.2 FP_, T_IM TO -I FPS WITHIN THE -X SM R{S
IHRUST_RS

2. FOR OVERBURNS GkEAIER TITAN 2.2 FEb BUT LESS THAN 10 FPSt PITCH _8q DEGREES
AND TR|M TU FES USING +X S_ RCS THRUSTERS

3. RESIDUALS GREATER TPA_ ID EPS WILL BE TRIMMED USING SPS

L. IF EITHER THE b AND N HAS CBVIOUSLY _ALFUNCTIDNED_ THE NEGATIVE RESIDUAL INOI.CATED BY TPE
EMS hILL BE TRI_MED.

3-4_ t)dI I_.IM MA_'F-UVt_RRESIDUALS---

A. TRIM _ IN-PLANE HORIZONTAL RESIDUALS (UNDERBURNS .&'It)OVERBURMS) TO - 2 FPS.

B. FOR OVERBURN RESIDUALS (IN-PLANE HORIZONTAL)

i. GREATER THAN 3.2 FPS BUT LESS _ I0 FPS, PITCH 180 DEGREES AND TRIM TO 2 FPS WITH SM RCS
+X IIHRUSTERS

2. GR.EATERTH_i_lI0 FPS_,THE SPS WILL BE USED TO TRIM

C. IF THE _ HAS OBVIOUSLY ,'4ALFUNCTICHED_,_ EMS WILL BE UTILIZED TO TRIM THE IN-pLANE
HORIZ(]NTALRESIDUAL.

D. OUT-OF-PLANE ._NDRADIAL RESIDUALS WILL NOT BE TRIMMED.

H[SSIUN IRFV CATE _ECTIC_ GBUUP PAGE

APCLLO 15 _F_L 5/3/71 MISSIUN _ULE LUNAR ORBIT
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SECTION 3 - NISSL_N RULE SUMMARY - CONTINUED

R ITEM

B-_1 AT AUS AFTER F}OE AND IHE OOI TRIM MANEUVERt THE RE_UIREMENT'FOR THE BAILOUT MANEUVER WILL EF

DETERMINED BY EVALUATION OF THE THREE TRA,JECTERY MONITORING SOURCES. THFSE SOURCES - G AND F,t
EMS. AND MSFN - WELL _E EXAMIi_ED WITH THE FOLLOWING CRIT_RIA ---

A. IF MSFN R_DAR _TA' IS VALID _D REABGNABLEt A STAY VOTE FROM MSFN IS REQUIRED TO
REi_t_ININ THE LOW ORBIT.

B. IF HSFN _ DATA IS INVALID OR LJI_VAILABLEt THE FOLLOWING CRITERIA APPLY---

1. ,IF THE G_ _ EMS ARE AVAIL_J3LE, BOTH SOURCESMUST INDICATE STAY TO _IN
IN THE LOWORBIT.

2. IF ONLY THE G&N IS AVAILABLEs IT MUST INDICATE STAY TO _IN IN THE LOWORBIT.

3. IF THE EMS RESIDL&_LIS TRIMMED DUE TO CREWOBSERVATIONOF A G_ i_ALFUNCTION,
BAILOUT M_NUVERWILL BE EXECUTEDAT THE NO_AIN,_LTIHE.

NOTE....

1. THE EFISVOTE IS NO STAY IF THE EMS INDICATES A 6-FPS OVERSPEEDAFTER TRIiV#'IINGTHE G_J_.

2. THE MSPNVOTE IS NO STAY IF THE INC(_AINGRADARDATA INDICATES A CLOSESTAPPROACH
ALTITUDE OF GREATERTHAN 1.0 NM ABOVETHE L_R TERRAIN. THIS ALTITUDE CORRESPONDS
TO A PERICYNTHIONALTITUDE OF TBD NM _D DOPPLERRESIDLt_LS AT AOS OFTBD CYCLES
PER SECOND.

_-42 THE E {BLL_)_ING RNDZ/kESCUE UPTIONS WILL BE UTILIZED AS NECESSARY FOR FAILURES REQUI RE _,G
IERMINATION OF LUNAR LANDING---

A. FOR FOLLOWING RN

A. FOR FAILURES FROt4CIRCULARIZATIONTO CIRCULARIZATIOW PLUS 1 HR, EXECUTE THE POT ZERO ABORT
SEQUENCE WITH DOCKING IN ABOUT )-1/4 HR.

B. FOR FAILURES PR0t4CIRCULARIZATIOW PLUS I HR TO POT; EXECUTE THE NO POT + 12 ABORT SEQUENCE
WITH DOCKING IN ABOUT 5-I/4 HR.

C. ABORT DURING POWERED DESCENT WILL INSERT THE LJ4INTO ORBIT UTILIZING THE ONBOARO AVARIABLE ABORT

TARGETING. FOR ABORTS DURING THE FIRST 6 MIN _ SEE, DOCKING SHOULD OCCUR WITHIN 5-I/4 HR. FOR

ABORTS AFTER 6 MIN 10 SEC, DOCKING WILL OCCUR WITHIN )-I/4 HR.

D. FOR cOMPLETE LM FAILURES PRIOR TO PDI; THE CSM WILL EXECUTE A S-IMPULSE RESCUE WITH DOCKING IN
ABOUT 7-1/W HR FROM PDI.

,'IJLENUMHERS 3-43 THROUGH

J-4B ARE RESERVED

MISSION REV DATE SECT1UN GRUUP PAGE
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SECTION 3 - MISSICK RULE SUMMARY - CONTINUED

k ITEM

* POWERED DESCENT PHASE I

)-4q POI IGNITION

FH_ FULL_ING ACTION WILL BE TAKEN---

A. AUTG ULLAGE GI_uU

- IF NO AUTO UPS IGK_ FLIGHT GREW PERFORM MANUAL OPS IGNITION

B. Nu ALT_ ULLAGE

-PLIGHT CREW BAC_ UP THE ULLAGE MANEUVER

-iF NC AUIC DPS IGN FL[GFT CREW WILL NC-CO PDI

]-5 _ L_ U_IA IS R_-LQbIRED FOR LAhI3It_G---

A. LOCK ON

i. LR CONVERGENCE (ALTITUDE ONLY) - DATA NOT BEING ACCEPTED OR CONVERGIF_
FOLLOWING LGCK-C_NFOR 60 SECONDS - ABORT

2. LR DATA ACCEPTED _wNDCONVERGED CDNTINUOUS TO P64 - CONTINUE MISSION IF LOSS OF
LOCK OCCURS IN P64.

3. LR DATA ACCEPTED ,@_DC(_,IVIZRGEDWITH SUBSEQUENT DROPDUT - CONTINUE TO P6{_.

(A) La_IDINGP,,A_)ARREGAINED IN P6h

(I) DATA ACCEPTED BY LGC - CONTINUE MISSION

(2) DATA NOT ACCEPTED BY LGC - ATTEMPT M_'_UALLANDING

(B) LANDING RADARNOT REGAINED IN P64 - ABORT

4. LATE LR LOCK-ON WITH DATA BEIF,W_INCORPORATED ,eC_DCONVIZRGING- COI_TINDETO P6_.

(A) DATA ACCEPTED BY LGC - CONTINUE MISSION

(B) DATA NOT ACCEPTED BY LGC - AI-rEbIPTM,aJNLL_LL,a&W)ING

B. MINI_JM ALTITUDE WIII-IOUTLR ALTITUDE INCORpOPJ_TION---

1, PGNSALTITUDE LESS TITAN22pQl_) FEET AND pGNSNAVIGATION ERRORS, CONFIRMEDBY
F_FN OR DOPPLERRESIDUALS ni_,T CAUSE THE AGS-PITW_SRADIAL VELOCITY DIFFERENCE TO
EXCEED -10 FPS - ABORT

2. PGNSALTITUDE LESS THAN 18_000 FEET AND _ NAVIGATION ERRORS, CONVIRMEDBY
I)OPPLERBUT tqOTBY AGS_ T'_AT C_USE "P_EMS_-_ I_b_I)|AL'VELOCITYDIFFERE_CE
TO EXCEED -20 FPS - ABORT

3. PGNSALTITUDE LESS 1HAN IO,000 FEET---

(A) CONFIRMEDPGNS CROSSI_WNGEVELOCITY ERROR(D_LTA Y DOT) EXCEEDS+40 FPS (SOUTH) - ABORT

(B) RAIDAL N69 NOT INCORpORATeD- ABORT

4. PGNS ALTUTUDE LESS _ 6_000 FE_-T---ABORT

M|3S(UN kFV c_rE SECTIO_ GMUUP PAGE

APCLLU I_ FkL 5/3/7[ _ISSICN RULE LUNAR ORBIT

SUMMARy _-9
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MISSION RULES

SEC.TION 3 - MISSION RULE SUMMARY - CONTINUED

_< ITEM

3-51 POWERED DESCENT WILL BE TERHIhATEO FCR THE FOLLOWING---

A, PXT4_ISNAVIGATIDH ERRORS, CC_IFIP_4EOBY MSFN OR DOPPLER_SIDUALS_ T_T RESULTS IN ll_E FOLLOf_ING
AGS-PGNS VELOCITY DIFFERENCE---

DELTA X DOT (DOV_4R/_GE) GRF-_TERT_ + TBD OR -45 FPE

DIZLTAy DOT (CROSSR/_NGE)GREATER _ ±cJ0FPS

DELTA Z DOT (RADIAL) G_TER THAN +TB.__DOR -)5 FPS

B. pGNS NAVIGATION ERRORS, C(_NVIRMEDBY DOppLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE
FOLLOWING MSFN-PGNS VELOCITY DIFFERENCES---

DELTA Y DOT (CROSSRANGE) GRF-J_TER1HAM -+200FPS

DELTA Z DOT (RADIAL) GREATER TIiN_+ TBD OR - 35 FPS

C. CE_MFtANDED1HRUST INCREASING PRIOR TO THROTTLE-DOWt_OR P6) TGO = 80 SEC.

D, NO "ff_ROTTLERECOVERY BY P63/P64 PROGRAM SWITCH PLUS 15 SEC

E, FAILURE TO ACHIEVE FTp BY NOMINAL TIG +31 SEC (ABORT AT GTC DIVERGENCE.)

F. FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDS

G. THE FOLLOWINGPGNS ALARHS---20105,00214_ 20430_20607,21103,20607_01107,21204_21)02,21401t00402
(CONTINUING)

H. VIOLATI(_NOF THE TIME BIASED DPS ABORT BOUNDARY

I. NO THROTTLE RECOVERY WITHIN 40 SEC AFTER GTC EQUALS 57 PERCENT

_-92 AN A!_L)RT KILL Nr,T BE pEF_FC_MEC F{;R PGNS FAILURE AFTER O6TAINING P|TCHOVER IN THE APPROACH PHASE.

_,ULE ri,Ji_ii$ER
3-53 IS RESERVED,

MISSION REV LATE SECTION GROUP PAGE

APGLLO 15 F_L _/3/?I MISSION RULE POWERED

SUMMARY DESCENT 3-10
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MISSION RULES

6ECTION 3 - MISSION RULE SUMMARY - CONTINUED

R I!TEM

'LUNAR SURFACE EVA PHASE*
......................... .

3-5't CONSTRAINTS AND GRTI(JNS

A, PLSS WALK-SACK CONSTI_INTS WILL INCLUDE A 10-MINUTE ALLOW_CE FOR THE CREW TO ASSEMBLE THE

EQUIPMENT DESIRED TO RETURN TO THE LM AND I__ MINUTES FOR EVA CLOSE-OUT AND WILL BE BASED ON A
WALKING RATE OF 3.3 K_I/HR.

B. VARIOUS COMBINATIONS OF AVAILABLE EQUIPMENT AND CAPABILITY WILL BE UTILIZED AS REQUIRED TO
ACCOMPLISH TR._VERSEOBJECTIVES (E.G., DRIVING 1HE LRV PART WAY AND WALKING THE REST, USE OF PLSS
COMM RELAy AS A HALFWAY STATION ALLOWING ONE CREWFiANTO GO FURTHERs CARRYING THE LCRU, ETC.).

C. 111EFOLLOWING CHARTS SUM/4ARIZETHE TR._VERSEDISTANCE CONSTI_INTS FOR THE "NDC41NALEVA PLAN
(NUMBERS TBD).

]-. COMMUNICATI(INS IVHF TRAKS_ISSICh I_ANGE ASSUMING LEVEL SURFACE WITH LUNAR
RADIUS oF tURVATUREI

USING THIS RELAY T_GHNIQUE, THE MAXIMUM THAVEHSE DISTANCE FROM TFE LM IS
APPFbXIMAI'ELY _._ R_.

2. EPU CCNSUMAULES - SEE FOLL_hINC PAGE

D. THE pREMISSION ESTIVtATESUSED IN DEFINING THE ORERATIC_4ALENVELOPEp SSLSS RIDEBACK AND NORFg_L
RIDEBACK LIMITEj WILL BE UPDATED AS NECESSARy DURING THE TRAVERSE BARED ON A REAL-TIME
ASSESSMENT OF MOBILITY AND CONSUt4ABLES.

MISSION R_V CArE SECTI_k GPuUP P_GE

APOLLO 15 F_L _/3/TL M|SSION RULE LUNAR SURFACE
SUMMARY EVA PHASE _-11
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY- CONTINUED

REV ITEM
EMUCONSUMABLES

' ,.Rv_s,ss,,o,,s,.,,\" E-_ '

wAL.o,P.ss'o\ 1 eSLSS-- i\
DIST _ i D ST

'TROM "LRV/OPS(H)b _ _ ' FROM _ .

,L. "--"----% ! ,Rv-. ",2 MANEVA
WALK'N_S'SS_OPS('r_-k----eSLSS _ \wAL.o,o.,R,°.'\ \i CON..,N_ __ \

. '\_ iMANEvA_\

E.T,.E\X _'_v , o,.FROM,M
f •

;rest \ I olsT N

wA._,._o_s(.,°,"\ \\CO.STRA,N,' ._ \

EVA TIME DIIT FROMLM

•
; _ ( CONSTRAINTR '

OmT • \ _ OmT
FROM' LRV/OPS(mb\ _ FROM - •

- _ -_ 'NOTES _ " " ',E a DIST FROM LMi OperationalLRV - 2 MM EVA

boperatlonllLRV - I MM EVA • -'....

CLRVnotIvlllable - 2 Man EVA

• dLRV mt avlll-kle - I MN EVA

MISSION REV DATE SECTION , GROUP PAGE

APOLLO151 FNL J_[3_71 MISSION RULE .LUNARSURFACE, , -
..... SUMMARY (EVA Pi'&4kS_ _ ]-12
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CUNTINUED

ITEM

3-55 TEkMI NAT I DNICUR TAt LHENT

A. AFTER START OF A DRIVING TPAVERSE; THE TIMELINE WILL BE OPTIMIZED TO REMAIN WITHIN THE LRV DRIVING
CAPABILITY TO RETURNTO THE LM.

B. IF LRV MOBILITY IS DEGRADED;THE FOLLOWINGWILL BE EVALUATEDTO ACCOMPLISHMAXIMUMSCIENTIFIC
RETURN---

1, TRA'_ERSEDISTANCE

2. TIME AT EACH STOP

3. DELETION OF STOPS

C. THE LRV WILL BE I/TILIZED, IF ITS SPEED IS APPROXIMATELYTHE AVERAGEWALKINGSPEED, BECAUSEOF
ITS SCIENCE AND EQUIPMENTPAYLOADCAPABILITY AND ITS ABILITY TO REDUCEMETABOLIC RATES.

D. FOR EVA TEPJ,IINATIONOR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT;THE FOLLOWINGPREFERRED
DEPLOYHENTINTERRUPTION POINTS WILL BE OBSERVEDIF PEPJ'tITTEDBY CREWSAFETY "CONSIDERATION---

1. REMOVE ALSEP PACKAGES I AND 2. CLOSE SEQ BAY DOOR. EMPLACE ALSEP PACKAGES WITH EXPERIMENTS
IN AND FACING THE SUN.

2. TILT FUEL CASK. DO_ NOT REMOVED,

3. TILT FUEL CASK, REMOVE DCi_. 'DONOT DEFUEL.

4. FUEL RTG. CARRY ALSEP TO DEPLOYMENT SITE. REMOVE SUBPALLET FROM PACKAGE 1 AND PACKAGE 2.

CARRY PACKAGE I TO EPiPCACFJVIENTSITE (DO NOT DEPLOY). CONNECT RTG CABLE TO C/S (DO NOT
ACTUATE SWITCHES).

5. CONNECT SIDE CABLE AND HEE CABLE TO C/S. REMOVE PSEs SWS, AND LSM FRGM SUBPACKAGE I. ALIGN C/S
AND RAISE SUNSHIELD. MOLJNTANTENNA MAST, GIMBAL AND ANTE_IA. LEVEL AND ALIGN ANTEI_IN,_.DEPRESS
SHORTING PLUG _ ROTATE ASTRO SWITCH i CLOCKWISE ON WAY BACK TO LM.

6. DEPLOY ALSEP EXPERIMENTS AND CGbIPLETETASKS. A NOLD POINT EXISTS AFTER EACH EXPERIME_NTIS DEPLOYED.
DEPRESS SHORTING PLUG SWITCH AND ROTATE ASTRO SWITCH I CLOCKWISE ON WAY BACK TO LM.

E. EHU FAILURES

1. TERM[NATE[EVA

FOR THE FOLLOWINGFJ_UFAILURESs THE C_ WILL CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED "
(5 TO 10 MINUTES); RETURN TO THE L_t_ AND EXPEDITIOUSLY CCMPLETECLOSEOUTACTIVITIES_

(A) ENU REG PRESSURELESS _ 5,75 BUT MORETHAN 3,4 PSID

_B) LOSS OF THEPJ_L CCNTROL

(C) LOSS OF PRIMARY OXYGEN SYSTEM

(D) LOSS OP CRITICAL INSTRUMEI_ITATION

2. TERNINATE EVA IMMEDIATELY

FOR THE FOLLOWINGEMU EAILURES_ 1liE CREWWILL CF-_SETHEIR SURFACEACTIVITIES AND
IPIMEDIATELY INGRESS AND REPRESSORIZE11dELM_--

(A) EMU REG PRESSURELESS THAN 3,_" PSID

(B) LOSSOF VENTILATION

(C) CONTAMINATION IN VENTILATICN SYSTEM

(O) LOSS OF PLSS POWER

MISSION _EV OAEE SECTIDN GROUP PAGE

APOLLO 15 F_L 513171 MISSIG_ RULE LUNAR SURFAC_

SUMMARY EVA PHASE 3-13
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CUNTINUED

._-56 PRECEDENC EISCHEDUL ING GUICEL[hES

A. FOR ANY _LEUNCTION ON A SURFACE TASK_ A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE CONTINGENCY
PROCEDURE BEFORE TFIETASK IS ABANDONED, WITH THE FOLLOWING EXCEPTIONS---

I. RTG FUELING - UP TO 20 MINUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY
PROCEDURES.

2. ALSEP PACKAGE I TO PACKAGE 2 CABLE CONNECTIONS - UP TO 20 MINUTES WILL BE ALLOWED FOR FIAKING
THE CABLE CONNECTIONS.

3. ALSEP ANTENNA- UP TO 30 MINUTES WILL BE ALLOWEDFOR ANTENNAERECTION AND ALIGNMENT.

4. LRV ANOMALIES - UP TO 10 MINUTES WILL BE ALLOWED FOR ISOLATING F%_LFONCTIONS. UP TO 30 MINUTES
WILL BE ALLOWED TO RECOVER UTILI_TION OF THE VEHICLE.

B. IF IT iS NECESSABY TO CURTAIL EVA TABKSp THEY WILL BE DELETED IN ACCORDANCE WITH THE FOLLOWING
SPECIFIC TASK PRECEDENCE LISTING---

TBD

C. IF A TASK IS NOT ABANDONED AND IS LEFT INCOMPLETE AT THE END OF AN EVA, IT WILL BE SCHEDULED DURING

A SUBSEQUENT EVA CONSISTENT WITH ITS RANK WITHIN THE PRIORITIES DEFINED.

_-5_' LF,V _YSTEMS/NAVIGATI u,_

A. THERE ARE NO MINIMUM LRV SYSTEMS REQUIREMENTS WHICH WOULD CAUSE ABANDONMENT OF THE LRV IF CREW
EVALUATION OF THE FOLLOWING ARE PROTECTED---

i. MOBILITY AND CONTROL

2. TRAVERSE RATE IS AT LEAST APPROXIMATELY EQUAL TO WALKING PATE

3. REDLI_DANTLIFE SUPPORT CAPABILITY FOR LM RETURN

B. WITH A NONOPER.ATIONALLRV FLAVIGATIONSYSTEM, ONE OF THE FOLLOWING CAPABILITIES IS REQUIRED FOR A
RETURN TRAVERSE---

I. REAS(3(_BLEVISUAL ACCESS OF THE LN

2. REASONABLE VISUAL ACCESS OF THE OUTBOARD TRA_fIZRSEpATH

3. SL_IRELATIVE BEARING TO THE LM .

3-58 COiVI_L_NICATIC_NS/TV

A. THE FOLLOWING COt4NCABABILITY IS REQUIRED TO START AND CONTINUE A TRJ_VERSE---

1. MSFN VOICE UPLINK TO ONE CR_ AND VOICE DOWNLINK FROM OWE CREWIv_M_OR TV (FOR
MONITERING CREW RESPONSE).

2. FIONITORSTATUS OF EMU CRITICAL PARAYETERS (MSFN OR CREW).

3. LOSS OF COMN WILL BE ACCEPTABLE DURING LRV MOVING OPER,_TIONSIF MINIMUM CO{_NIREQUIREMENTS
CAN BE MET AT THE NEXT STOP. FOR APOLLO 15 THE MAXIMUM LOSS OF COFI_WOULD BE AppRoXI_TELy
30 MIN.

B. WHEN LCRU PROBLEhtSPREVENT SIMULTANEOUS l_/,VOICE_ AND PLSS TM DATA, A TV SCAN MAy BE MADE AT FJ_CH
GEOLO(;ICIALSTOP. HOWEVERp VOICE AND PLSS TM DATA WILL HAVE PRIORITY AFTER THE SCAN.

C. ll_EFVkXIMUMTIME OF CONTINUOUS OPEPATION USING THE LCRU IN THE HAND-CARRY MODE WILL BE LIMITED TO
TBD RESULTING FR(_ITHERMAL CONSTRAINTS.

NOTE

GCTA TV IS NOT AVAILABLE
IN THE HAND-CARRY MODE.

MISSIOP_ REV OArE SECTIU_ GROUP PAGE

APOLLU 1_ FNL 5/3/71 MISSION _OLE LUNAR SURFACE
SUMMARY EVA PHASE 3-14
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MISSION RULES s5

SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

R IIEMI
__J ..... q

3-58 D. GCTA OPEI_J_TI_S

I, _ COLOR TV C_Z*IEP_AWILL NOT BE POINIIEOSUCH THAT THE SLINWILL BE IN THE FIELD OF VIEW,

THE CAMERA MAY BE POINTED NEAR THE SUN. HOWEVER_ IF OBJECTIONABLE FLARE OCCURSs THE GROUND
WILL REQUESTTHE CAMERATO BE MOVEDOR WILL MOVETHE CAMERAVIA GROUNDCOtq_DS.

2, THE GROUND WILL MONITOR THE TV PICTURE _b RECOMMEND OR C0IR_D CAPERA MOVEMENT TO PREVENT
IRREVERSIBLE VIDICON TUBE BURNSFROMREFLECTIVE OBdECTS,

3, BETWEENEVAtS_ THE TV C/V4ERAWILL BE LOCATEDIN THE SUN A_JDWILL BE OFF TO MAINTAIN THERMAL
BALANCE,

4. IF THE THEPJ_L CCNSTRAINTSON _ CA;VlERAOPERATINGTIHE IN THE MESAARE VIOLATEDI
GROUNDWILL RE(_UESTTHE CAMERABE _JI_IED OFF,

5. WHE_A BRIGHT OBJECT WITH A CONTRASTINGDARKBACKGROUNDIS IN THE'FIELD OF VIEW_ THE GR(XJND
WILL RECOt4HENDOR COt4FtNkq)_q ALC SWITCH SETTING TO GET THE BEST PICTURE. THE ALC-PEAK WILL
GIVE THE BEST PICTURE OF THE BRIGHT OBJECTt _ID THE ALC-AVEP.a_EWILL GIVE THE BEST PICTURE
OF THE DARKBACKGROUND.

MISSION REV DATE SFCTIGh GROUP PAGE

APOLLO IS F_L 5/3/71 MISSION RULE LUNAR SURFACE

SUMMARY EVA PHASE 3-15
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MISSION RULES

SECTICN 3 - MISSZON RULE SUMHARY - CUNTI_UED

k ITEM

3-5q ALSEP

A. IF 1_tE SIDE DUST CO_/EROR CCIG DUST COVERCOW/_SOFF DURING DEPLOYM/ENTjTHE CREWWILL NOT ATTEMPT
TO REPLACE.

B. ALSEP SHORTING PLUG SWITCH AND ASTROi_AUTSWITCH ! WILL BE ACTIVATED IN THIS ORDERASAP AFTER
DEPLOYMENT.

C. IF THE GROUNDIS UNABLE TO CO/4v[AHDTRANSMITTERA ItONIt AND/OR EXPERIMENTS"ON"p THE GROUNDWILL
REQUESTTHE ASTRONAUTTO TURN _ ASTRO_L_UTSWITCHES 2 AND/OR 3.

D. IF 31_E CREWMUST R[TURN TO THE LM PRIOR TO COMPLETEALSEp DEPLOYMENTtTHE SHORTING PLLK; SWITCH
AND ASTRONAUTSWITCH 1 WILL BE ACTIVATED IRON" IF THE ANTEh_4AIS EMPLJ_CED. IF THE ANTENNA IS NOT
EMPLACED_THESE SWITCHESWILL NOT BE ACTIVATED (PICK UP HERE ON EVA 2 ).

E. THE DRILL CORESTE/4 WILL HAVE PRIORITY OVER THE H_ BOREHOLES. THE HFE BORE HOLESWILL BE
ATTEMPTEDFIRST. EFFORTS WILL BE TERMINATED AFrER 20 MINUTES SHOULDPROBLEMSARISE. HFE BORE
HOLES WILL NOT BE ATTEMPTEDAFTER _ ADAPTERHAS B_E/4 REMOVEDFROMTHE DRILL.

F. IF A HARD OBJECT IS ENCOL_ITEREOWHICH REDUCESDRILL RATE TO LESS THAN_5 INCHES PER MINUTE ON
EITHER HFE pROBEHOLE_ THE FOLLOWINGWILL BE ACCOMPLISHED---

1. IF 11_ETHIRD STEM SECTI_ lS NOT ATTACHED_WITHDRAWAND START AT A DIFFERENT LOCATION FOR
/_XIi_UM OF TWOWITHDPJ_WALS.

2. IF ]HIRD STEM IS ATTACHEOp CQ_ITINUEUNTIL 10 MINUTES OF POWER"ON" TIME FOR THE DRILL STRING HAS
ELAPSED.

G. OhL_BLETO DRILL NOP-]v_ALHFE BORE HOLES. TEIEFOLLOWINGSHCXJLDBE ACC(_4PLISHED---

1. IF THE HOLE IS NOT DEEP ENOUGHTO EMPLACEHFE PROBES, LAY THE pROBE HORIZGNTALON THE LUNAR
SURFACEAND COVERTHE PROBE AND FIRST_ FEET OF CABLE WITH SOIL TO A OEpII_ OF SEVERAL INCHES.

2. IF THE HOLE IS NOT NORMALDEPTH_ ADD ONE DRILL STRING TO SUPPORTPROBE IF NECESSARYAND PLACE
PROBE IN HOLE AS FAR AS IT WILL GO.

"_ULf NUMI_EI"_S 3-03 THkUUUH
3-?<; ,_RE ._ESEPVED

MISSION REV DATE SECTION GROUP PAGE

APULLU 15 F_L 5/3/71 MISSION RULE LUNAR SURFACE

SUMMARY EVA PHASE 3-16
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MISSION RULES 5T

SECTICN 3 - MISSION MULE SUMMAt_Y - CONTINUED

k ITEM

I ASCENT *

3-80 ASCENT

A. GUIDANCE SWITCHOVER TC AGS WILL BE P_RFORMED FOR ---

L, THE FOLLOWING PGNS ALAMMS---20105tOO21_, 20630.2060Tt 21103_01EOTt
21EO_w213OE_ AND 21501.

2. PGNS NAVIGATION ERRCRS (DURING ASCENT OR FOLLOWING DESCENT ABGRTI THAT
RESULT IN ANY CF THE FOLLOWING CGNDITIONS---

iA) AGS PREDICTED Hi) AT INSERTICN LESS THAN 4OttO0 FT •

(B) AGS PREDICTED HA AT INSERTICN GREATER THAN TARGET VALUE PLUS AO NAUTICAL MILES

(CJ AGS PREDICTED INSERTION WEDGE ANGLES GREATER THAN 1.0 DEG (DESCFNT ABORT CASE DR
CUELLIPTIC SEQ RNDZI GREATER THAN O,5 OEG (SHORT RNDZI

3, CONFIRMED PGNS NAVIGATION ERROR6 THAT RESULT IN THE FOLLOWING PSFN PGNS
VELOCITY DIFFERENCES---

{A) DELTA VX CDDWN RANGE) GREATER THAN ./- 24 FPS

(B) DELTA VY (CROSS RANGEI GREATER THAN .1- 90 FPS ICDELLIPTIC SEG RNDZI GREATER THAN
+/- 45 FPS ISHCRT RNDZ)

(C) DELTA VZ (RADIAL) GREATER THAN ./- 37 FPS

o. THE GROUND _{LL NOT REQUEST SW[TCHUVER AFTER AGS TGO LESS THAN 3q SECONDS.

L. DURING ASCENTp THE AGS wILL BE DECLARED NO-GO IF CONFIRMED AGS NAVIGATION ERRORS RESULT
IN---

_. PGNS PREDICTED INSEPTIDN H LESS ThAN 30BOO0 FT
P

2. FGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUG 40 NM

3. PGNS PREDICTED INSERTIUN WEDGE ANGLE GKEAIER THAN I,O (COELLIPTIC SEQ RNDZI
GREATER TIIAN 0.5 DEG (SHURT RNDZi

J-81 REQUIREHENTS TD COMMIT TC THE SHORT FNDZ

A. PRICR TC L/D THE FOLLOWING IS REQUIRED---

1. CNE (IPERATIONAL LM NJVIGATION SYSTEM

2. _EDG_ A_GLE AT LIFT-OFF LESS THAN 0,5 DEC.

3. NC VICLATIDN OF IHE NAVIGATIUN REQUIREMENTS (REFERENCE MATRIX PAG_ 3-Z8)

O, AT INSERTION )PRE-TWEAKI THE FOLLOWING IS REWUIRED---

I, ThEAK DELTA V LESS IHAN bO FFS

2. PCST-[WEAR Hp G_EATER THAN 5 hR

3. NC VIOLATION OR IHE NAVIGATICE REQUIREMENTS (REFERENCE MATRIX P_E }-18),

ihOTE---WITH THE EXCEPTION OF COMPUTERSt NO ONBOARD NAVIGATION SYSTEMS ARE
VtRIFIED AFTER LIFT-OFF)

MISSION REV DATE SECTIGN GROUP PAGE

APCLLD 15 FNL _/3/71 MISSION RULE ASCENT
SUMMARY EVA PHASE 3-IT



mm
]>

C
,- ACCEPTABLECOMBINATIONSOFG&N SYSTEMSNEEDEDFORSHORTRDZ
1-

c
z

COMPUTERS(G+N) RR VHF OPTICS/LITES _ Z
7 _ TAPE- ACCEPTABLE -

< LGC/ VHF/ VHF/ LM CSM CSM LM _'m LGC AEA CMC RR METER VHF SXT COMBINATIONS _=,
v, _ /RR RR CMC EMS COAS LITE COAS LITE OF NAVTECH •

._ R2 R2 R2 1. PGNCS+RR

_ 1. PGNCS+RR
c- _ R1 R2 R1 R1 R2 R2 z_ __ _ 2. GNCS+SXT =. ="3=_ -t

< c>-= _ R1 R2 R1 R1 R2 R2 (R2) REFLECT.EDLIG_IT{R21 2.1"GNCS+vHFPGNCS+RR _:__ _
rr 3: _

R1 R2 R1 R1 R2 R2 1. AGS+RR _-- 2. GNCS+SXT _ ;

:I>n O REFLE_'-r- i.AGS+RR ('_rn

-_z _ RI R2 R1 RI R2 R2 (R2) F.OUGHT {R2) 2 GNCS+VHF :'_ '_:z-, • z, =}

-_ 1. R indicatesthatthe systemisrequiredfortheNAVtechniqueto beavailable.

_ 2. Thenumbersindicatewhichtechniquethesystemis required[or.

_ 3. Theacceptablecombinationsof NAVtechniquesmaintaintwoindependentNAVmethods.

4. EITHERSOURCEis adequatefor( ) cases.
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SECTION 3 - MISSIION RULE SUMMARY - CONTINUED

R ITEM'

oTRANSEARTN COAST o

3-8Z T_ANSEARTH NCC NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING---

A. TEl . 17 HOURS

_;o EI - 22 HCURE

C° El - 3 HOURS

._.83 TRANSEARTH _CC PHILOSOPHY---

"tHE G&N 15 TltE PRIFY_RyMODEOF EXECUTIQ_IFOR ALL TEC HCCtS.

3-84 CSM EVA

A. ATTITUDE/RATES CONSTRAINTS---

THE SUNLOOK,qqGLES WILL BE M_INTAINED AT THETA lhSDEGREES_ PHI 350DEGREES _ TB,._.DDDEGREES.

_° SIM BAY CCNSTRAINTS_

L, A FAILURE OF ANY EXPERIMENT CCVER OR EXTENSION MECHANISM WILL NOT PRECLUDE
AN EVA FOR FILM RETRIEVAL,

2. FAILURE OF THE SATELLITE TO CLEAR THE LAUNCHERt FOLLOWING A VALID ONBOA_O

LAUhCH INDICATION (TB - GREYI WILL PRECLUDE THE NOMINAL CMP EVA.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

R ITEM
__q .....

IMANEUVERSI

3-85 THE FOLLOWING GUIDELINES WILL APPLY T8 LM MANEUVERS---

A, TRIMMING

I. DESCENT ABORTS/ASCENT

(A) NITH (DMM - TRIM CONTROLLING SYSTEM UNLESS GkOUND ADVISES DIFFERENTLY.

CB) WITHuUT CC_M - TRIM CONTROLLING SYSTE_ UNLESS P_NS/AGS VX DIFFERENCE IS GRtATER
THAN 10 EPS. IF SOt DETERMINE CORRECT SYSTEM USING RENDEZVOUS RADAR.

2. ALL RENDEZVOUS MA_EbVERS WILL _t _ULLEO.

3, DECKEr) DPS MANEUVERS WILL NOT BE TRIMM_Uo

B. ALT(!RNATE RISSI(;N DCCKEO DPS MANEUVERS _ILL BE CQ_PLETFD VIA AGS TAKE_VFR FOR VIOLATION CF
Tt_E FCLLD_ING LIMI{S---

1. AITITOfJE RATES - l) _EGISEC

2, ATTITOuF EFRGkS - tq CFG

3. _lTl TUDE LXCU_SICNS - 10 DEO

C, ALTERNATE MISSItIN DOCKED DPS MANEUVERS _ILL _E TEFMINATED AFTEk VI_LATICN IIF THESE OV_KBURN
CRIIE_IA---

I. DPS Lol - IO SEC AAD EEETA V ADS GREATEP THAN iO FPS

2. OE_ TFI- lh SE( ANC CEETA V ADS GHEATFR THAN 2 FPS

3, DPS LCi A_GRIS - I1 SEE AND _ELT_ V ADS GREATER THAN 2 FPS

_CTE--- A LMC GELT_ V CF 2 FPS ICVERSP_EI)) AL_D I¢,-SEE OVERBURN IS ALSO A
V_LIU Lo_ FOR SHUTDOWN,

_-_o THE TABLE C_ lliENEXT PME_ INCLUDING NOTES /_JDREFERENCESp SL94flV_RIZESTHE TPXEOVERp RESTART_
b_Uli,_l_I_ T_IMMING F_E_UIKER_NTS¢ AND sgb ENGINE L|_ITS F£_F_ALL SPS MANEUVERS.

i-dv A_E RESLkVLO.

MISSION _EV OATE SECTION GROUP PAGE

APOLLO 15 :NL 513/T_ MISSION RULE MANEUVERS
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MISSION RULES

SECTION 3 - MISSION RULE SUF_ARY - CONTINUED

E_GINE LIMITS RATES/ERRORS FOR MANUAL OV_RBURN EARLY C/O RCS
_UVER INHIBIT TERMINATE TAKEOVER ACTION START 5_IUTDOWN RESTART TRIM

ACTION CRITERIA CRITERIA GUIDELINES

MO_ II] NONE ERRATIC ENG 5/5 cOMPLETE START g Hp • 40 N/A

ip < 95 IF GSN

MO_ IV N_ ERRATIC BNG 5/5 CC¢4PLETE START g 30 AVTG > 60 OR N/A

2/O > 6 SEC EARLY

dp < 95 IF G_N

APOGEE KI_< NONE ERRATIC ENG 5/5 COMPLETE START g 30 AVTG • 60 OR N/A

2/O • 6 SEC EARLY

TLC MCC TIGHT i TIGHTi 10/10 TERMINATE DELAY i SEC NO X = 0,2a b

LO] TIGHT h START NO

a, MODE I

0 TO I + 34 TIGHT 10/10 COMPLETE YES

i + 34 TO

i + 55 LOOSE 10/10 CO#4PLETE YES

i + 55 TO

I + 57 LOOSE I0/I0 COHPLETE I YES

b. MODE I1 LOOSE 10/10 COMPLETE YES

¢, MODE Ill

3 + 07 TO

3 + 50 LOOSE 10/10 COMPLETE YES
J

3 + 50 TO C/O TIGHT b 10/10 COMPLETE 10 SEC i VGO • 50 AND G0NGO

COl TIGHT i TIGHT i 10/10 TERMINATE DELAY BT NO j

DOI TRIM TIGHTi TIGHT i 10/10 TERMINATE DELAY BT NO K
MANEUVER

CIRC TIGHT i TIGHT lO/10 TERMINATE OELAY I SE¢ NO X : 1,0
Y : 0,2

RESCUE LOOSE LOOSE 10/10 COMPLETE START 1 SEe 8V TOGO • 12 ALL = 0,2

LOMC TIGHTi TIGHT 10/10 TERMINATE DELAY i SEC NO Y = 1.0

TEl (G_N) NONE N(_ I0/I0 COMPLETE DELAY 2 SEC AND ¢/O • 3 SEC EARLY X AND Z
AV C : -hO e AND _VC • 50e : 0.2

TEl (SCS) NONE NONE i0/10 CCHPLETE START 2 SEC AVc • 50 OR C/O NO
• 5 SEC EARLY

TEC MCC

1 SEC AND NO X = 0,2
a. CORRIOOR LOOSE LOOSE 10/10 CSt_PLETE DELAY AVc = 0

b. XP CONTROL TIGHT TIGHT 10/10 TERMINATE DELAY I SEC AND NO X AND Z
AVC : 0 = 0.2

C/O • 10 SE¢

TLC ABORT TIGHT LOOSE 10/10 COHPLETE START IO $E¢ AND EARLV ,aN{) _VC NO
AVC = -70 • 70

EARTH _ORB L(X_dEd LOOSE 10110 COMPLETE START 1 SEC AND : AV TO GO • 30 AND
AVC = 0 C/O • 3 SEC EARLye ALL = 0.2

TIGHT LTMITS: Fuel Ox AP • 20 and low Pc; either prop tank press < 160 psi and low Pc; Pc < 80 or dee_vs I0 psi

and V M vs BT low I inhibit burn for any leak in He or prop tank. (Certain burns me_v be allowed with He tank leak

if blowdown AV exceeds remaining mission requirements)f; GN 2 A or B < 400 psi (for LOI only, GN 2 A and B < 400 psi).

LOOSE LIMITS: Pc < 70 psi and other cues; either prop tank < i15 psi and low Pc; erratic engine (popping, vibration,
etc. )f.

NOTES: a. MCCh: Trim X to 1.O fps. h. If indication of ball valve failure, start on good

b. Trim all MCS (except MCC4) hank (with LM available). If thrusting, shut down
good bank i0 see prior to nominal cutoff to verify

only if X <_ 2 fps. indication.

C* See Rule 5-131. i. If indication of ball valve failure, start on suspect

d. Both prop tank pressures > 140; bank. If indication of hall valve failure while

one GN 2 tank press > 400 if thrusting, shut down good bank to verify failure. If

SM-BCS deorbit is available, thrusting continues, reenable good bank. For D0I

e. See Rule 5-2L or DOI trim, apply only when bringing second bank
on llne.

f. Some limits may be downgraded if

warranted by mission circttmstance. J. See Rule 3-39.

k. See Rule 3-40.
g, See Rule 5-3,

APOLLO 15 FNL 5/3/71 MISSION SULE M_EUVERS 3-21
EVA PHASE

I SL._LhLa,Ry

TSG 291 NASA-- MaC



NASA - Manned Spacecraft Center
62

MISSION RULE'S

SECTION 3 - MKSSICk RULE SUMMARY - CONTINUED

k |TEM

o S[M BAY SCIENCE i

3-90 GENERAL

Ao LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELUW IN THEIR 3RDER OF PRICRITY.

L° GAMMA-RAY SPECTRCMETER (GRSI

2. X'RAY ELUbRESCEkCE

3. ALPHA PARTICLE SPECTROMETER

_. SM ORBITAL PHOTOGRAPHIC TASKS

5. SOBSAIELLITE (P&FS)

b. MASS SPECTROMETER

_. PRI_R T(J _IM OO()R JFTTISCK. THE SIP EXPERIMENTS ANI) SCIENTIFIC i).%rASYSTEM (SOS) HILL RE
POX[RED AS _E_UIRED TC SbPP_HT THE FOLLOWING EUNCTIdNS---

I° THtRMAL MONITORIhG A_D THERMal MAnAGEmENT t}F THE SIM BAY

2. PERICOIC ADVANCEMENF OF THE PANORAMIC AND MAPPING CAMERA FILM

L. IF _CRCr.A IS DETECTEC IN Ak EXPERIMENT AND IS DEGRADING ONLY THAI EXPERIMENTp THAF
EXPZRIMZ,_TIS OPFRATIO_ WILL NUT BE TERMINATED FOR THE MISSION HUT MAY RE RFFSCHEDULEO TO
_A_I_IZE TH_ SCIENTIFIC RETURN.

o. AFTER S|M DJUR JEITISL_t life LSP_ ATTITUDE WILL uE CONSTRAIhEU TU KEEP 01RECT SUNLIGHT FRCM
FNT{_ING THE EXPERIMENT SUN-AV;IIDANCE ENVELOPES°

L. ALL EXPERIMENT COVERS _ILL _E CLCS[C FOR THE FuLLJk [_G CUNO IT ICNS AFTER SIN DOOR
JETT|SC_---

I. ACTIVATION OF SM RCS JETS A2t A_t _It UR _4 (ALSO CI AND C3 FOR MASS
SFECIRJMETER

2. SPS BURNS

3. hATEW AND URINE 0UMPS (MASS MAY 8E FULLY EXTENDED BUT CFFI

4. FbEL C_LL PURGEE (M_SS MAY _E FULLY EXTENDED bUT OFF)

b. VI_LArICN f'F T_.E Sb_-AVOICANCE ENVELOPE

6. EVAPL_TOR DPERAIICh

7, CMP EVA

r. S'4 kCS THRusTERS A2vA4_QI t AND _ _Ll _E DISAULED DURING ALL EXPERIMEhT OPERATIONS WITH
TH_I;STE_S C_ A._D C3 ALSu DISABLED DURING MASS SPFCTROMETER DUTGASSING AND OPERATION.

_. A FAILLRE CF ANY EXPERImEnt CCVER CR EXTENSION MEEHAISM WILL N_T PRECLUDE _N EVA FO_ FILM
METRIEVAL.

H. THL_c A_ TWO AVAILAblE CQES UN BCCM PCSITIuN. THESE ARE THE APPROPRIATE ROOM TALKBACK
{NOICATJk A'_O VISLAL VERIFICATIU_ FR_ A_ UNDUCKEO tH. ANY ROOM THAT CANNOT BE VERIFIED AS

RETRACTED _Y ONE UF THE_E MEANS WILL EE A_SUME_ TO BE EXTENDED BEYOND le INCHES.

I. HARD^ARE REOLINES _Ill _CT RE VIDLATE_ lh Tile PURSUIT OF SCIPNEE DATA bNLEBS THE DATA BEING
CuLLECILO IS JUDGED TO _E MORE IMPORTANT THAN ALL SUBSEQUENT DATA.

J. IF _E_bIRED_ JETTISCh aF THE SUbSATELLITE DURING TLC OR TEE WILL RE DQ&F IN ACCORDANCE WITH
THE F_Llu,I._G CRITERIA---

TBD
TBO

K. CO_KECTIVE ACTION FCR ANY EXPERIMENT MALFUNCTION _ILL REQUIkE CREW PARTICIPATION. THE CREW
will BE A_AKEiwFU TU SUPPCRT THIS EFFORT WITHIN THE _ISSION CONSTRAINTS.

MISSION REV 0_TE SECTION G_OUP PAGE

APOLL/ 15 F_L 5/3/7_ MISSION RULE SIN BAY
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MISSION RULES

SECTION 3 - MISSION RULe SUMMARY - CONTINUEn

k ITEM

_-91 OPTICS MANAGEMENT

A. THE FILM IN THE PANORAM[_ AND MAPPING CAMERAS WILL BE CYCLED AT INTERVALS OF Z4 ./- 6
HOURS, THE CAMERAS AND S_S SYSTEM WILL BE ACTIVATED TO MONITOR THESE FLNCTIONS,

B. THE PANORAMIC-CAMERA (PCI LENS-STOW POSITION WILL BE VERIFIED PRIOR TO S|M-DUUR JETTISON
AND PRIOR TO INITIATING THERMAL PRECONDITIONING OF THE PANORAMIC CAMERA° ADDITIONAL STEW
VERIFICATIONS WILL BE SCFECULED AS RECUIRED°

C° THE BCCM SPECTROMETERS _{LL NORMALLY BE FULLY _ETRACTEC ON SURFACE PHOTOGRAPHY PASSES,

8UUM EXTENSIONS UP TC IB INCHES DURING PANORAMIC CAMERA OPERATION AND 29 INCHES DURIBG
MAPPING CAMERA (IRERATIEN ARE ACCEPTABLE.

[J, TOTAL FAILURE OF THE C-N2 SYSTEM WILH NCF P_ECLUbE ATTEMPTS TO OPERATE TEE MC AND PC°

_-_2 UUOM MANAGEMENT

A. THE FIRST TIME THE SPECTROMEIER BDOM_ AWE USED IHF INTEGRITY OF THE RETRACT FUNCTION MILL
BE VERIFIED PRIOR TC EXTENDING THE _OCM BEYUN_ 18 INCHES° IF THE RETRACT CAPABILITY HAS
BEEN LGSTt THE FIRST EXTENSION WILL 8E DELAYED UNTIL IMMEDIATELY AFTER THE CIRCULARIZATIEN
MANEUVEr,

_, ANY BUU_I EXTENDED BEyCNO IB INCHES THAT WILL NJT RETRACT WILL BE JETTISONED PRIUR TO ANY $PS
MANFUVER,

C° THE GRS B_C_ WILL NET BE JETfISUNED TC ACHIEVE AN ION-TIMEr SUBSATEtLITE LAUNCH_ BUT WILL
EVENTUALLY _E JETTIS_NEC TD CLEAR THE P AN_ FS LAUNCH ENVELOPE.

D. A _PECTBOMETER b_OM _ILL NET _E JETTISCNED IU REMUVE AN OBSTRUOIION FROM THE CAMERA FUV_S.

_-_ ,qASS SPLCTRC_TFR MANAGEMENT

A, THE MASS SPECTROMETER (MS) UGUM WILL BE FULLY LXTENUEO BEFORE THE MS FILAMENTS ARE POWEREC.

_, DUKiN_ MS GUTGASSINGt THE MS JNSTRUMEATATIDN WILL 6E POWERED.

L. THE IL_-SGURLE HEATER OPE_AIIU,_ RILL BF INHIBITED FRUM 15 MINUTES BEFORE UNTIL I HOUR AFTER
A WASTE wATEK UUMP_ URINE DUMP_ OR FUEL_CELL PURGE,

L). DATA C_LLECTIDi_ WILL _E INHIBITED FROM 5 MI_wUTES EEFOKF UNTIL 2 HOURS AFTER A WASTE WATER
L_UMF_ bRINE DU_P_ UP FUEL-CELL PURGE,

F. SM _CS IHHUSTERS A2_AA,_[_B_C_ A_ C3 WILL bE INHIBITED DURING I:ON-SOURCE HEATER
}PZ_ATION ANt) UATA EOLLECTIUN,

}-_4 bAPMA KAY SPECTR_IMETFR MAkAGEWENT

TH_ {;R_ _iLL bE A_JUSTEU TC MINIMUm SENSItiVITY AT TURN UN IF THE UNSTAGED LM I£ DOCKED TO THE
C_M°

}-S _} X-FAY/AL_IA SPECIRUMbT_R MANAG_RENT

_HILt IN LU{',_k CRBIT "fHF X-RAY AND ALPHA PARTICLE SEECTRDME|ERS wILL BE CALIBRATED ¸ONCE EACH
DPERArlUi_AL _)AY BY PL;{NTING THE LUNAR DETECTORS AT _EP SPACE FOR 15 MINUTES ON THE DARK SIDE CR
THE 14JU_w.

_-q6 SUbSATELLJT_ MAhAGEM_;WT

A* THE P AKD FS WILL BF LAUNCHED NURTHWARB PERPENDICULAR TO TH{ ECLIPTIC PLANE,

_, SUbSAIELLIIE LAUNCH _ILL NET _E AIFtMPTE_ WITH THE GRS SPECTROMETER BOOM EWTENDED.

_. SU_SATeLLITE LAUNCH _ILL NET _E C_NSIRAI_ED BY THE FAILURE OF EXPERIMENT COVERS.

RULE NUMBERS 3-97 THBOUGH 3-[05
_E _ESERVED

MISSION REV bATE SECTION GBUUP PAGE
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LM TELMU GO CRITERIA
B,_/71

RENDEZVOUS

POWEREDDESCENT LUNARSTAY LM ACTIVE DOCKING

GO/NO-GOITEM UNDOCK CIRC PDI PDIpDITO+PDI Jr6:10 HI GATE STAY 2-MAN ]-MAN LM ACTIVE
6:10 TO HI GATE TOT/D W/O EVA EVA EVA

PYROBAT VOLT >TBB VDC, AND (_)
--_-.NOT DEGRADI"_ -- BOTH -_ l

I_{TEGRITY _j ,I --BOTH ABLE TO ARM AND DE-ARM _BOTH ABLE TO ARM
BTAGIRGRELAYS_ --
INTEGRITY

I. CDR AND LMP BUS (_ BOTH -- "_ •

2.ocFEEDERSDESCENT< BOTH ' / BOTH I I • I

(_ (_ = ASCENT --BOTH-- : _- _ BOTH::TH5 / l i [ : '(( { IOF:IOF' ,3. BATTERIES@ DESCENT _20F5 l, ,( 20F5
**** ASCENT -<-.----BOTH-- ; < BOTH i ,n _ ! BOTH I • • IIOF;

5. AC BUSES ,_ .... BUS A OR B(_---

I. SUIT/CABININTEGRITY

2. SUIT FANS _ <'_10F2

3. 02 DEMANDREGS _ • 2

4-. H20 SEPARATORS _ ,( 1 OF 2
r _ • H2O SEPS ....

02 TANK_

6.COOLANT l
LOOPS BOTH

7. B2O FEED PATHS

OF2 - "l"

8. H2O TANK'. _ _-I OF2

9 NO FIRE,SMOKEOR
• GLYCOL INSUITOR CABIN

10,OPERATIONAL EMU EVA XFER SYS

(_) DURINGPOWEREDDESCENTWHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT, I

A SHORT ON EITHER AN ASCENT OR.DESCENT FEEDER WILL BECONSIDERED I LEGEND: _ RETAIN DESCENT STAGE ALAP
LOSS OF A BUSAND THUS REQUIREANABORT I NO REQUIREMENT

(_)A SHORTEDDCFEEDER WILL ALWAYS BE REASONFOR ABORTINGTHE LANDINGMISSION. ONE OPEN
DESCENT FEEDERWILL NOT BE REASONFOR ABORTINGTHE LANDING MISSION

FUNCTIONALCAPABILITY ONLY - SEE REDUNES FORCONSUMABLES REQUIREMENTS NOTE:

(_ DONOT DEPRESSCABIN 1. T1 NO STAYCONDITIONS:
" LOSS OF I ASC BATT

(_) ABORT FOR ARMED SYSTEM THAT CAN NOT BE DEARMED • LOSS OF BOTH COOLANT LOOPS

(_ CONSIDERATION WILL BE GIVEN TO CONTINUING DESCENT UNTIL THE SHORTER RDZ ISACHIEVED AND THEN ABORT 2. T2 NO STAY CONDITIONS:
(_ BUS A REQUIRED IF RR REQUIRED • NONE

(_) AFTER HIGATE IFTIME DOES NOT PERMIT TROUBLESHOOTING, CONFIG. FOR SINGLE BATT, 2 BUS ABORT BUT LAND
AND TROUBLESHOOT.

(_) LAND, MANUALLY STAGE AND L/O NEXT BEST OPPPORTUNITY (_ WILL CONTINUE POWERED DESCENT SINCE CANNOT CONFIRM

(_ IFUNABLE TO ARM, LAND, MANUALLY STAGE, AND L/O NEXT BEST OPPORTUNITY FAILURE WITHOUT STAGING



LM CONTROLGOCRITERIA
5/3/7,1

UNOOO_,.G PD,TOPO,_.oH?o_TESTA_2_:N1M..[ OOGK,.OITEM CIRC POI POI6=10 HI GATE LDG W/OEVA EVA LM ACT RNDZ

GBC

1, GUID PGNS
STEER AGS _-

2 -3ATAX'S PGNSRATECMD

ORPGNSAUTO R I
AGSRATECMD(_ f AOS'---------_

3. 3-AXIS TRANS

4. FDA)-ATT/RATES/ERR

5. T/D 40 SECOF 57% GTC

6, VHF RNG/CSMOPTICS
7. RR

8. AOT

9. LR

]o, oPS AUTOON

]3. REDNT APS ON

_3. MANTHTL _7_ {1 TTCA)

14. AUTO THTL

FUOROX INLET/"
1. ULLAGE PRESSPSI

2, AP OXANDFU
3. PROPTEMP>50=<90 _

q, PROPAT< 10" F

5. PROPQTY >61NG0/2%

6. FTPBLOWDOWNCAPABILITY

7, FU/OX PQGSAQ < I0%

8, 35[, EROSIONEXCEEDED

2.FU/OX _bILE1PRESS >62 &<220

3.FU/OX AP (EITHERHIGH}< 90

4. PROP TEMP >50_ & <go o

5, PROPAT < 10_ F
6. R OUNOA_TpRESSPATH

2, FUtOX MANIFPRESS>100

3. PROPTEMP(>40°F<10 o_r)

(_ AGSRAIE CMDMAY CONSISTOF2 AXISRATEOMDANOONEDIRECT,I*E. ONERATEGYROFAILED

FORSINGLEOONTROLMODELANDINGIS DREWOPTION LEGEND:_ NOREQUIREMENT

LOSSOF AGSGUIDSTEERINGIS AOCEPTABLEPROVIDEDRONTS-AXIS ATTITUDECONTROLEXISTS

MSFNWILL EVALUATECAPABILITYTOLANDWITH RESPECTTO PROPELLANTREMAINING

(_ MANUALIS MANOATORYPLUSEITHERPNGSAUTOORAGSAUTO NOTE

LOSSOFPGNSGUIDSTEERINGIS ACOEPTABLEPROVIDEDRDNT3-AXIS ATTCONTROLEXISTS 1. T NOSTAYCONDITIONS:WORKAROUNDPROCEDUREEXISTSFORMAXIMUMTHRUST 1 APS PROPLEAK

(_) NOAUTOULLAGEPLUSNOAUTOSTART- PDINOGO •RCS PROP LEAK (BOIHSYS)T NOSTAYCONDITIONS:
(_ APS HELIUMSOURCELEARAFTERPRESSURIZATIONREQUIRESI_AMEDIATELIFTOFF 2, 2 APS PROPLEAK

(_) MUSTBE CONFIRMEDBYOTHERCUES • RCSLEAK(BOTHSYS)

3-28



FCD 5-69.25.5B COMMUNICATIONS/INSTRUMENTATION GO CRITERIA
5/3/7Z

EARTH ORBIT TLC LUNAR ORBIT POWERED DESCENT LUNAR STAY

GO/NO-GO RENDEZVOUS
ITEM LM ACTIVE

UBB 2-WAY VOICE COMM

VHF COMM LM/CSM

VHF COMM LM (LCRU)/EVA

VHF COMM EVA/EVA

MSFN/EVA VOICE

CRITICAL INSTRUMENTATION

LM TELEMETRY

CSM TELEMETRY

DSM SCE

VHF IS ACCEPTABLE (_ CBM AND LM CRITICAL INSTRUMENTATION IRESERVED REQUIRED FOR BOI LEGEND: NO REQUIREMENT

LM RELAY TO CSM IS ACCEPTABLEADQUATE DATA TO MAKE FINAL GO/NO GO
TO CONTINUE POWERED DESCENT (TM OR ONBOARD DISPLAY)

(_ CSM AND LM COMM tS REQUIRED
FOR DOI

(_) IF LM PROBLEM IS BEFINED CONTINUE EVA
PREP AND ACTIVATE LCRU ASAP

(_ CSM AND LM CRITICAL INST. REQUIRED FOR DOI

(_ VOICE UPLINK TO EITHER VOICE DOWNLINNCREWMAN,
FROM ONE CR_NMAN OR TV
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MISSION RULES

SECTKDN 3 - MISSION RULE SUMMARY - CONTINUED

R iTEM

' CCNSUMABLES '

J-1DE 5PS

A. AFTER TD AND E AND THE FIRST DOCKED SPS MCCv THE DELTA V REQUIRE{) TO CONTINUE WITH A LUNJk
MISSION IS 5500 FPS (CSM UNDOCKED CAPABILLTYI.

B. THE DELTA V REQUIREC FOR LET GC IS BASED ON A MINIMUM LUNAR ORBIT MISSIEN .INU LANDING _bT

LUNAR ORBIT EXPERIMENTSI. THE SEQUENCE UF _AN_UVERS WOULD DE LU[L (6Q X tTOI,LOI Z IEq x
_OI, TEl AND TE_CIS, F0R THE NOMINAL TLL TRAJECTORY THE VALUE IS TBF) FPS ITBD PERCFkT
PROPELLANTI. THIS CELIA V INCLUDES---

TBD LCI I

136 LOT 2

TAD TEl (TBD HR RETDRNI

T60 MCCIS

TBD FPS

C. THE DELTA V REQUIREr] FOR GG FOR UNODCKIhG IS TBD FPS, THIS DELTA V INCLUDES---

300 FPS, LM RESCUE IAPPL¥ WITH TB0 hR EARTH RETIJRNt FAST RETURNI

75 EPS, CIRC

TI_C FPS, L_PCI

T_i[)FPSv TEl (APPROXIMATELY TAG HR RETURNI

TbU FPS, 3 SIGNA MCC AA_ED DN SCS-Ct_TRL_LLED TEl

T6._D FPS

TBD FP5

_-I, 7 5,'4MCS

A. ll_ECSM RESCUE REDLINE INCLU_S ---

i. NOMINAL USAGE FROM LAUNCH TO CSM CIRCUL_IZATION BU_

2, ALLITUDE HOLD FROM CIRCULARIZAT[ON BURN TO LM LIFTOEF (INCLUDED IN "_ilSPERIOD IS
LOPC I ULLAGE /_D D_ING)

3, RESCUE ALLOW_CE INCLUDING NOMINAL RENDEZVOUS BL_)OET,THREE 10-SECOND {+-JETULLAGES,
_D CSM ACTIVE BRP_<I_

_. l_VOREVS ATTITL_)EHOLD PLUS "FEI(ULL._GE_D D/_vLDING)

5. SEVEN FPS MCC (Z SIGPt_G I_NDN TEl CUTOFF)

6. PTC ALLOWP_JCE

7, NOMINAL USAGE FROM MCC 7 TO CM/SM SEP

THE REDLI_ DOES NOT If_W_LUDECSM SOLD EXPERIHENTS_ BDOTSTR._PF_OT(X_P,/_HY_OR P2315 IN TEE, ll_ECSM
RESCt_ REDLINE AT EARTH LAt_CH IS TAD LB.

_, VIbLATIJh CF THF LUNAR L]R_IT REULINF WILL F_SULI IN TERMINATION =JF LUNAR ORBIT ACIIVITIES_
THL LU _,EDI_LNE INCLUIJES---

T_U L_ 2 R_VS LEt rEI tiLLAGE ANU CAMPING, NUM[NAL TEC AUDGET

Tr_u L_ zo FPS MCC IJ SIGMA G_ TEI CUT OFF)

TBD LB TOTAL

hUt.F 'IUMmERS J-138
_,_D J-l£,g ARE R_SERV_C,

_ISSION REV D_TE _ECTION GWOUP PAGE

APOLLO IS F_L _/3/?I MISSION RULE CUNSUMABLES
SUMMARY _-_0
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MISSION RULES
SECTION 3 - MISSION RULE SUHIViARY- CONTINUED

APOLLO14DATA

:_._ _'_
1400 -:a -- :_

_'- _ ..J _ F- €'_

1200 _"_i._._Nomina[ budget

800 Redline

._ 600

_- 400

2O0

Rescue re I
0 20 40 60 80 100 120 140 160 180 200 220

Ground elapsed time, hr

(31 Jan 1971 Lift-off)

Apollo 14
SMRCS redline

MISSION REV DATE SECTION GROUP PAGE
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M|SSlON RULES

SECTION 3 - MISSION ,RULE SUMMARY - CONTINUED

R ITEM

_-LI_ CSM BATTERY ENERGY ANO CRYCG{nlC UZ AND H2

THE FOLLOWING _INIMUM USABLE ENERGY/QUANTITIES MUST BE AVAILADLE TO INITIATE THE SPECIFIC
PHASES,

t i q t I _

o LAUNCH o LOT a UNOOCK I PC-! PC-2
i o • ! e I q

to g g o e I I

' BAT o 3 _AT ' TPE_I.)°TBO o TP}D a TOO ('3,_ ql |

t A_P_Iit_URSI I o o e _ I I

+ RE'_AINING | 2 BAT o TOO OTBO a TOO o THD ' N/A a
o i o q o o i i
...........................................................................
e o o _ i e e

' u2 '3 TANKS t TEE ,TED. ' TOO o TeD _ N/A o
e t t o o o i i

4....... _ .......... I ....... S ............. a ............. I----..--. t
T_sTAL LOS°2 TANKS o TOO tTBO i TBD t TBD o NIA o

1 g g o t e i i
...........................................................................
i t e o i e t

H,_ '3 T_NKS' lED OTBO o TeD _ TOO o NIA o
o n o o i e e
t ....... i .......... i ....... i ............. e ............. i ...... I

T')TAL Li_S°2 TANKS n TOG =T_O ' TOO • TB_ ' N/A
...........................................................................

G EEER_Y RE_UIREVEET TO PFRFORM hONINAL MISSION WITHOUT CHARGER. REDLINE DOES
_LT ALLL)W PRE-L(JI GIMBAL DRIVE CHECK Ok BACKUP SPS BURN PREPS AND REQUIRES
PO_ER L_OWN OF ECS R_DIATOR HEATERS OVERLOAD SENSING.

OEL_ I_D

Q KEQUIFE_, FERFCRM PC-I AND REMAIhOEW OF MISSION
ENERGY TO

N_TFS

(AT PRELAU;_CH bATTERY REDLINES ARE BASEB ON FAILURE OF THE BATTERY _HARGER
eEFDRE ACCUHPLISHING ANY CHARGING.

(Hi THE T_U BATTERY RECLINES REFLECT THE ENERGY REQUIRED iN THF TWO LOWEST
BATTERIES TO PROVIDE CAPABILITY FC_ A SAFE RETURN FROM ANY POINT IN THE

MISSIu,w. TH_ RE_LI_ES ARE BASE_ Cn LOSS OF THE HIGHEST BATTERY SUBSEQUENT
TC LESS UF IHE E_TTERV CHARGER WITH A.TWO-BATTERY ENTRY (WITH G AND N) AND
L2 HOURS OF POSTLANOIhG TIME.

(C) IF RESCUE IS _E_U[RED, THE THBEE-BATTER_ ENEBGY REQUIREMENTS WILL BE
_ECOVERED BY PCWERIhG DOWN TO A TWO-BATTERY G AND N ENTRY.

(O1 AUX BAT ENERGY ISNOT INCLUDED IN BAT REDLINES.

(E) CRYOGENIC REDLINES _RE RASED ON CAPABILITY TU PEMFURM NUMINAL MISSIUN WITH
¢APA_LLITY TO RFTURK TO EARTH AT A 40 AMP AVERAGE POWEH LEVEL AFTER LOSS OF
EkE CRYO TANK AT TEl-L2 HRS (WCflST CASE TIME FOR FAILURE).

IF| IHREE-TANK CRYLGENIC REDLINE IS BASED ON THE TOTAL QUANTITY REQUIRED TO
PERFOR_ NOMINAL LENGTH MISSION.

{G) THF TWO-TANK CRYCGEhIC REULINE IS BASED ON THE QUANTITY REQUIRED In THE TWO
'LOWEST TANKS TO PERFORM NOMINAL LENGTH MISSION AND STILL CAPABIL{TY TO
RETURN TO EARTH AT A 4G-AMP AVERAGE POWER LEVEL AFTER LOSS OF TEE MIGHEST
GUANIITY TANK _I TEl-12 HRS.

RULES 3-111 AND 3-t12 ARE RESERVED.

MISSION REV D_TE SECTION GROUP PAGE
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MISSION RULES _

SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

k I TE

_-11:_ LH-hCS PROPELI_ANT GU/NO-GC_S aND REDLINES

A. ASSL_PT[(_N$

1. TOTAL LOADED633" LB5 EQUAL 100 PERCENT

UNUSABLE

TRAPPEDPROPELLAHT 7.3 PERCENT

GROUNDGAGINGUNCERTAINTY 6.0 pERCENT

TOTAL L_uSABLE 13.3 PERCNT

2. OPS RESERVE

(A) PRIOR TO TPF - CNE REV LOS TRACKINGOF CSM CSTAGED)EQUALS2.5 PERCENT

(B) AFTER TPF - ¢SM ACTIVE DOCKINGEQUAL 1.0 PERCENT

3. ALL GO/NO-GOtS ARE THE AVERAGEOF SYSTEMA AND B. ALL REDL[NES REQUIREA PERCENT
READIt_ _ EACH It_IVII_AL SYSTF,.M_SGAGE(C_ AN E_IVALENT /_OUNT OF PROPELLANTIF THE
GAGEHAS FAILED) EQUAL TO OR GREATER1H/;N THE REDL[NE VALUE.

4. THE _EAK BURNIS ASSLF_D TO BE 10 FP$ IN "_E X-AXIS AND 20 FPS IN THE Z-AXIS.

B. GO/NO-GOBS

1, UNDOCKI NG/SEPARATI(_N

PROPELLANTREQUIREDFOR UNDOCKING,DESCENT_ASCENT, ,N_D 1-REV REN[_ZV_J$ PLUS
OPS RESERVE.

2° P_t

PROPELLANTREQUIREDFOR DESCENT, ASCENT_AND 1-REV RENDEZVOUSPLUS OP5
RESERVE.

3 • "TWEAK

PROPELLANTREQUIREDFOR N(_tlNAL U,t-ACTIVE 1-REV

4° TPI

PROPELLANTREQUIREDFOR RE_AINDEROF 1-REV RNDZ PLUS OPS RESERVE.

5, TPF

PROPELLANTREQUIREDFOR REi_AINDEROF 1-REV RNDZ PLUS OP5 RESERVE.

H[SSIUN REV, CATE S_CTICk GRQUP P_GE

A_LLO 1S F_L 5/3/71 _IS_ION RULE C_NSUMABLES
StJMPA_Y 3-33
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MISSION RULES

|_EM

3-113 C. REDLINES
CONT

1. UNDOCKING TO CIRC

pROPELLN_T REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE

2. CIRC TO PDI

PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RNDZ WITH DPS ATTACHED UNTIL dUST

BEFORE TPF (P-20 MAXIMUM DEADBAND)_ STAGINGs BRAKING_ /_qDDOCKING PLUS OPS
RESERVE.

3. PDI TO TOUCHDOV_I

PROPELLa/qTREQUIRED FOR DESCENT, NOM ABCEINTs LOMGEST LOS FOR CSM RESCUE
(P-20 MAXIMUM DEADBAND)s BR/_KING_AND DOCKING PLUS OPS RESERVE.

4. LUNAR STAY

PROPELLANT REQUIRED FOR NOM ABCF.NT_LDNGEST LOS FOR DSM RESCU_ (P20 MAX DEAOBAND)_
BRAKINGp DOCKING, PLUS OPS RESERVE.

5. ASCENT TO TWEAK

PROPELLANT REQUIRED FOR ABCENTs TWEAK, I-REV RNDZ (CSM ACTIVE), AND DOCKING PLUS
OPS RESERVE.

6. TWEAK TO TPF

PROPELLANT REQUIRED FOR I-REV I_NDZ(CSM ACTIVE)p AND EKING PLUS OPS
RESERVE.

7. TPF TO DOCKING

PROPELLANT REQUIRED FOR OPS RESERVE

Y,ULES 3-114 THRGUGH
.i-It7 AF,E RES_R_E[I.

C

MISSION RFV DATE SECTICN GROUP PAGE
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MISSION RULES

&ECTICN 3 - MISSION RULE SUMMARY - CONTINUED

K ITEM

)-118 LM EPS. ECS

TM_ LM CPS AND E_S MINIMUM _hSUMABLC RC_U|REMENTS ARE DEFINED hS FOLLOWS---

A° FRCM U_DOCKING TO T0UCHDCW_t THE MI_|MUM REQUIREMENTS ARE BASED ON THE TIME TO COMPLETE A
LANDINGt A 24o5-HR STAY _ITH ONE EVA. ASCENTI ANC A A.5-HR RENDEZVOUS THROUGH CRE_
TRANSFERt A 2-HR GREITAL CONTINGENCY_ AND REDUNDANT ASCENT EPS SOURCES FOR THE RENDEZVOUS.

THE T|PE TC COMPLETE _ L_NCING AND THE 24.5-HR LUNA_ STAY MAY BE SUPPORTED BY A_Y

CUMbINATI_I_ UF DESCENT A_D ASCENT CCNSUMABLES. IN ADDITION_ EACH ASCffNT BATTFRYt ONE H21_
TANK ANC ONE ASCENT C2 TANK (THE LM CABLN IS C_NSIDERED A REDUNDANT D2 _OUPCE) MUST CONTAIN

THE CC_SUMABLES REQUIRED FOR LIFTOFF AND A 4.5-MR MENDEZVDUS THRIIUGH CREW TRANSFER. THE
2-HR CKBITAL CuNTINGE_CYo INSOFAR AS ASCENT 02 AND ELECTRICAL PDWER ARE CDNCERNED. IS
C(JNSIDERED TU BE SATISFIED BY THE REDUNDANCY REQUIREMENT. SHDULD TWn A_ENT H20 TANKS PE

AVAILA_LEt THE R_QUIREME_T FCR LIETOFF TPROU_H CREW TRANSFER CAPABILITY IN EACH TANK " HILL
SATISF_ THE 2-HR URBITAL CCNTL_GENCY. IF ONLY ui_E TAN_ IS AVAILABLEt IT MUST ALSO INCLUCE
THE 2-H_ CONTIN6_NCYo

b. EGR THE REMAINDE_ OF THE LUNAR STAy_ THE MI_IMU_ DESCENT STAGE REQUIREMENTS ARE _ASED CN

T_OSC CONSUMABLES _E_UIRED F_R THE SChEdULED ACTIVITIES DURING EACH D_F{_ED PHASE_ AN

_CF.NT PREPARATION, _D A 2-HR SURFACE RESERVE. THE LAST FOUR HOURS OF THIS REQUIRF_V_ENTFOREPSMUST BE
SPLIT-BUS OPERATION. ASCENT STAGE MINIMUM REQUIREMENTSAREASSTATEDABOVE.

C° FOR THE RE_DEZVOU$_ T_E _INIMUM ME_U{REMENTS ARE THUSE C_NSUMA_LES NECESSARY TO SUPPQR_ A
LM-_CTIVE KENDEZVOIJS THRCUGH CRE_ TRANSFER° SHbULD THESE MINIMUM REQUIREMENTS RE VIULATEDt
THE L_ _ILL BE POWERED OEWN WHILE THE _S_ _ECOMES THE ACTIVE VEHICLE° FOWEVEP_ THE LM NILL
UE POWERED UP TC PERFGR_ BRAKING-- SUFFICIENT C!)NSUMA_LES BEING RETAINED FOR THIS PURPOSE_

MISSION AEV BArE SECTION GRUUP PAGE

APOLLO IS FNL _/3/71 MISSI£N _ULE C_NSUMABLES
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MISSION RULES T_

SECTION 3 - MISSISON RULE S_Y -- CONCLUDED i

k j ITEM

_-LI9 EMU

A. PLSS AMP HRSt 02_ LIOH, _NC H20 REDL(NES

NUMINAL A_D ALTERNATE EVAS-THE PLSS AMP-HRSe O2t LIOH, AND H20 REOLINES FOR EACH OF IFE

NOMINAL OR ALTEFNATE EVA=S ARE DEFINED AS THOSE VALUES REQUIRED FOR 3q MINUTES OF POST EVARESERVE,

B. PLSS AMP-HRt O2m LICH ANC H20 GO/NC GCtS ARE DEFLNED AS THOSE VALUES REQUIRED TO COMPLETE
EVA PREP_ EVA(NOMINAL OR ALTERNATE) PLUS THE VALUESREQUIRED FOR 30 MINUTES OF POST EVA RESERVE,

C, OPS 02_ PLSS 02, H2C AN0 AMp-HR CEVA GO/NO-GOeS ARE _EF[NED AS THOSE VALUES REQUIRED TO
COMPLETE A 3D-MINUTE CEVA,

b, DPS 02 GOIND-GD q& ARE DESIGNED AS THOSE VALUES REQUIRED TO COMPLETE A IFMINUTE TRANSFER TO
CMt iNGRESS_ AND REPRESSbRIZATIDN,

MISSION _EV C_TE SECTIUh GRUUP PAGE
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MISSION RULES

SECTICN _ - GRQUND INS;RUMENTATION REQUIREMENTS

R ITEM

;-1 G_NERAL

_. THE F_LL_W|NG P_ELAUNCH _E_UZREMENTS DE_INE IHE MCC/MSFN _E_UlREMENTS _HIGH MUST BE MET
BEFG_E A _qGO It IS GLVEN FOR LAUNCH.

_. _HEN A SPECIFIC HARDWARE ITEM OR OPERATIONAL CAPABILITY IS DEFINED AS A MANDATDRY ITEM, T_E
HARUwARE AND/_R SOFTWARE INTERFACE REqUIReD TO PRUVIOE THE MANDATORY FUNCTIQNS OF THaT
HARDWARE ITEM 0_ CPER_TICNAL CAPABILITY ARE TU ASSUME A MANDATORY STAT_S _LS_.

C. _ERE RFDU_ANCY E_STS FCR MANDATORY ITEMS, A BACKUP CAPABILITY IS CONSIDERED HIGHLY
OESLRABLE.

NOtE

THE VARIGUS E_d[PMENT L1STI_G_ IN THIS
SECTICN ARE TG BE UTILIZED AS A GUIOE
CNLY. IT I$ MA_DATORY_ PRIER TD COMMITTING
THE _ISSIC_ TU LAUNCH, T_ BE ABLE T_---

_. RECEIVE ANO O|SPLAY TELEMETRY AND
T_ACK|NG _ATA.

B. _INTAIN VOICE CGMMUNICATIUNS WITH
TFE CREW.

MISSION REV CATE SECTICh GROUP PAGE
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MISSION RULES

SECTION _ - GROUND INSTRUNERIATIGN REQUIREMENTS - CONTINUED, i

R RULE CONDITION/MALFUECTEON* PHASE RULING e CUES/NOTES/COMMENTS

e t s
€ i e
e o , •

_-Z TELEMETRY * o t
a * i

A, CONSOLE DISPLA_ IpITVt o PEELAUNCH e MANDATORY o Ao FOR DISPLAY OF MANDATORY S/_
EVENTS* ANALUGS) i e _ PARAMETERS,

, . _B, PCM GkGUNO STATIONS € PRELAUNGH _ 2 CF 4 MANOATO_Y_ B, FOR O[SPLAY OF NhNDATORY Sl_
141 * € 2 HIGHLY * EVENTS AND ANALOGS.

• o DESIRABLE m
€ o

C* RECDNOiNG AN0 PLAYBACK * o o
i ! o

ALDS * * *

- _ PRELAUNCH * aCTH DESIRABL_ o
MSFN g o t

• = e

0. FM - GRObND STATION o PRELAUNCH ' HIGHLY DESIRABLE o
• o |
o o e

4-3 _OMMAND * o t
• a t

A* _OCR TOGGLE S_ITCHES * * ' A, FOP LAUNCH PHASE ABORT REQUEST
(BOTH A AND B) m t o

o o i

1. BSE ABOGT REQUEST i PRELAUNGH o HIGHLY DESIRABLE
= | o

2. FIDZ ABORT REQUEST o PPELAUNCH o HIGHLY DESIRABLE o
t o g

3° FO ABCRT REQUEST a P_ELAUNCH o _(GHLY DESIRABLE •
• o o

b. C_MMAND PANELS--- o o •

INGOt GUIDO, uSE, * PRELAUNCH i HIGHLY DESIRABLE *
CCATS t * m

o i |
C. HOCR CONSOLE/SITE e o •

SELECT CAPAdILITY ' ' •
I * s

1. RTC CCNSOLE t * i
(CCAIS) t . .

I RRELAUNCH * H|GHLY DESIRABLE •
2. CCATS CF'U CONSOLE ' ' •

NED _ * *
o * o

D, FCIM AND O SWITCHING m * ,
CAPABILITY g _ ,

€ l o

1. CCATS * ' *
• PRFLAUNCH o HIGHLY DESIRABLE o

2. CCATS CMO MiD t , t
o i •

E. 4_ORTICC_TS TEST i PRELAUNCH ' HIGHLY DESIR&BLE *
ShITCHI_G CAPABILITY o , ,

, J o

L. FO CONSOLE ' ' *
a , o

Z, CCATS C_O MED * * •

MI@_IUN _v QAT| _ECTI_h GDOUP PAG(

AP_LL0 1_ FEL_ _/]/T| GROUNOINSTR MCC
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MISSION RULES

SECT|ON 4 - GROUA_ INSTRUMENTATION RErQUIRENENTS - CONTINUED

_ULE CUND[T|ONIMALFUhCTION t PHASE RULING _ CUES/NOTESICOMMENTS

e e #
I I i

_-6 TRAJECTORY I e e "

, , _A, TRAJECTCRy DATA e e " A. THE TRAJECTORY DATA SOURCES AK[
PROCESSING J w _ UTILIZED AS FOLLOWS---

I | i
l. AVAILABILITY OF e PRELAUNCH | I NANDATORY t 1.. |AJ INDEPENDENT VERIFICATION "OF

ONE INDEPENDENT a I .e L/V NAVIGATION.
TRACKING SOURCE i e e

(|PRt USBI FROM o e z (BI PROTECTION AGAINST VIULATION QF
LIETOFF TO T + IO I J z LAUNCH ENVELOPE,
HINOTES. I I

I | t

2. IU AND CMC TH a PRELAUNCH I dOTH NANOATCRY o A.2. REQUIRED FOR ORBIT GO/NO-GO
VECTORS FRUH . i , o

LIFTUFF IU INSERTI_h = i Q
PLUS 60 SECONDSb I e e

i I e

B, RTCC - DATA SELECT g PRELAUNCH I MANDAT_RY ' B. TU SELECT BEST AVAILADLE DATA
CAPABILITY e i t SOURCE.

J e

4-5 CUMMUNICATICNS o ,
| i t

A. MJC R--- t , e
i i t

AF_ CONE LUOP _ i i FOR MISSION CDNTRCL
FD LCGP i PRELAUNCH i I OF Z MANDATORY _

i I i

MOCK DYN o PRELAUNCH m ALL HIGHLY t
MUCR SYS I & 2 ' i DESIRABLE
A/G I LC_P I I •
A/G 2 LCCP t I

b. HCC/LAUNCH COMPLEX--- i e

121CLTC _ ' ' FOR TERMINAL COUNT COORDINATION OF
111CVTS ' PRELAUNCH _ t DF 3 MANDATORY _ MCC-PAO ACTIVIT[ES
212 MSTC ' , ,

_. 4CC/R SO--- ' _ '

FD LI_E TO RSO e • • _ FOR TRAJECTORY VERIFICATION AND
RSU PkIVATE LINE _ PRELAUNCH e _ CF 3 MANDATORY t _00STER SAFING
CAPE 1_1 RSC LOOP _ _ •

_. MCC/NEMCTED SITES--- ' , ,

CNE RIG PATH _ PRELAUNCH t PA_DATURY • USED FOR COMMUNICATION WITH CREW

MISSION REV DATE SECTION GROUP PAGE

APCLLO 15! FNL S/3/TI GRGUND INSTR MCC
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MISSION RULES

SECTION 4 - GROUhO INSTRUMENTATICN REQ_JIREMENTS - CONTINUED

KULE _CONDITION/MALFUNCT_ON* P_ASE RULING i CU_S/NOTES/COMMEhTS
.................................................. _ .....................................................

e e e
w e e

4-b COMPUTEK q m e
= e e

A. MOC I|BM _b0/751 = PRELAUN_H = MANDATORY = TO PRnCESS MANDATCRY S/V PARAMETFRS
e e = AND TPAJECTURY OATA
e = t

_, OSC (iEM 360/75| t PRELAUNGH g HIGHLY DESIRABLE i AN SSC (IBM 360/7_1 [S AVAILABLE AS
a e i _ACKOP TO TH_ MUC OR OSC.
= | =

C, C_ATS (UNIVAC 4941- i g t
ONLINE I , .

o PRELAUNCH I I MA_DATuRY AND I' TO THROUGH PROCESS MANDATORY S/_
I ' HIGHLY DESIRABLE m PARAMETERS TO MOC

CCATS IU_IVAC 494) - m e t
SIANDGY . , o ,

| e

4-7 TIMING t g .

,'rITE(21 _ PRELAUNG_ _ 1 RANDATORY • MCC TIMING STANOARD TO SUPP,)RT
i , I MANOATORY RTCC/CCATS COMPUTERS

MI'SSION REV GATE SECTION GROUP PAGE
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SECTION _- GROUhO INSTRUMENIATIDN REQUIREMENTS - CnNTINUEO

R RULE CONDITIUNIMALFUNCT(ON' PHASE RULING * CUES/NOTESICOMMENTS

l € s

| o •
4-8 MCC POWER ' . o '

• * e

A* BUS AL o PRELAUNCH * MANDATORY '' UNIIWTERRUPTABLE POWER FOR O/T_
• * ' CONVERTERS
e e e

B, BUS A2 o PRELAUNCH ' M_RDATORY ' UN|NTERRUPTABLE P_WE_ FOR DITV DATA
o * ' DISTRIBUTORS AND VSM

_ ° ,
G, bUS gl PRELAUNGH o H|GHLY DESIRABLE o 2q SECONDS INTERRUPTABLE POWER FL_

o , ' THE FOLLOWING HIGHLY DESIRABLE
' * ,' ITEMS---
t e a

o . * "- FLT OYN SSR CONSOLE@ AND
• * e o

• . o PLU TBOARDS
o e e

e . • - RTCC CONSOLES (EXCEPT COME SUP)
o e ,

I . * - PDSOO
e e q

' * o - CMCC
o e e

• ' * - TTY
e • e

U* _US E2 'PRELAUNC_ m MANDATORY ' 20 SECONDS INTERMLPTABLE POWER FOb
' ' ' MOCR AND SSR CONSOLES AND DODeS

e I *
e • e
• e 1

_-9 DISPLAY * * *
e e ,

A. MOCR D/IV CHANNELS mpRELAUNC H o IO OF 36 e FOR DISPLAY OF MANDATORY S/V
l _ MANDATORY _ PARAMETERS

(_U. OF ' * •
€PUSITION CHANNEL,S

e t e

RETRO 1 • * *
FIO0 1 * * *
GUIDO 1 * ' ,
EE_OM 1 I I ,
GNC l * * ,
RTCC l ' e ,
BOOSTER € m m ,

o • e

B, TRAJECTORY DISPLAY * o •
| I I

I. FDL LAUNCH DIGITALS tPRELAUN_H * MANUATDRY ON * FOR CONTINGENCY ORBIT INSERTIO_
m ' DtTV * MANEUVER DATA AND TFF LIMITS,
e o e

2. GAMMA VS V tPRELAUNC H o MANDATORY ON • FROM SELECTED TRACKING DATA SOURCE,
' ' 1 OF €--- *
o g e

' ' (AI lO X 20 .
' ' S_RIBER PLOTTER *
' ' 181 D/TV '
• * IC} RTCC '
' ' PL CTBCARD '
' ' (DI SSR *
' * PLOTBCARD *
o e *

3. RFO LAUNCH DIGITALS 'PRELAUNCH o MAhOATDRY ON # MONITOR FOR MODES Ill AND IB
o ' DITV ' MANEUVER DATA*
e e e

4. GAMMAIEII VS VIEII 'PRELAUNCH ' MANDATORY ON ' MONITOR FOR G-LIMIT VIULATION,
' *IGF2--- #
e e o

' ' IA| O/TV *
t _ I6I SSR PLOTBOARD '
• e s

MISSION REV DATE SECTIDh GROUP PAGE
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MISSION RULES

SECTION 4 - GROUND iNSTRUNENVATION RE_JIREMENTS - CONTINUED,i

K KULE C_ND|TLONIMALFUNCT4ONI PHJSE EULENG .i CUESINUTESICOMNENTS

i | €
i i i

4-9 = l g.

CONT 5. PHI VS LAMBDA °PRELAUNCH = HIGHLY DESIRABLE • MONITOR FOR CROSS-RANGE LIMITS
* * ON L OF 2 ..... q
= o e

o o PLOT_CARD *
* o IA} RTCC *
* t (B! SSR •
* * PLCTBOARO *
I I t

b* TIFF) VS RIIPI *PRELAUNCH * HIGHLY DESIRABLE o MONITOR FOR ABORT MODES [I_ liT. ANC
* * O/V I OF 2--- t IB.
* o l

' * (AT O/TV '

• g * 1_1 SRR *
i * PLCTBCARD *
e o o

7. H VS O =PRELAUNCH * HIGHLY DESIRABLE =
' ' ON I0 X 20
o * SCRIBER PLUTTER *
* t i

_, GAMMAII) VS VIII *PRELAUNCH * HIGHLY DESIRABLE * MONITOR FOR L/V AND S/C NAVIGAT[_
(CHC DYNAMIC o ' ON Iq x IO ' PERFORMANCE (GUIOANCE SYSTFR
STATUS) * * SCRIBER PLOTTER ' ANALYSIS - CDWPARES CMC WIIF

* ' ' TRACKING).

9. WEUGE ANGLE MONITOR *PRELAONCH o HIGHLY DESIRABLE t MONITOR FOR L/V AkO S/C NAVIGATIO_
' * _N DITV * PERFORMANCE
o o l

I_. GUIDL ANALOG CHART ORRELAUNCH o HIGHLY DESIRABLE o
RECORDERS ONE AND * * DN TV *
TWC * * *

* * e

It. INSERTIUN/INJECTIO_ °PRELAUNCH * MANCATGRY UN * FUR G_N GO/i'K)-GO
DLGITALS * ' O/TV '

! * e
i i *

C. ADEG CHAN_ELS 9_-93 *PRELAUNCH * HIGPLY DESIRABLE * FOR DSC OISPLAYS
* o e

r). VSM 'PRELAUNCH * HA_CATORY ' FOR DITV
o i ,

E. AUX VSM *PRELADNCH * HIGHLY DESIRABLE *

F. EIDdPHCRS (]) *PRELAUNCP * 2 FiGhLY '
* ! DESIRABLE *

DIOTE--- I_OIV[UU_I FLIGHT CONTRCLLERS WILL BE
_ESP_,_SI_LE FbR RFPuRTING L_SS CF DISPLAY
_ARA_|L|TY EF _A_DATORY PARAMETERS TO TPE FLIGHT
UIRECTDR.

MISSION REV DJTE SECTION GROUP PAGE
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MISSION RULES

SECTION _ - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

k tULE G_NDIT|ON/MALFUECTIGN _ PF_SE RULING o CUESINOTES/COMHENTS

o g |
t i |
t e e

_-I0 GSFC = w o
! o 'o

A, GSFC UNIVAC - _gH. |2| aPRELAUNC H m L YANOATORY m A. _NE UNIVAC - AqH CAN PERFOgN ALL
COMMUNICATIONS e I € NECESSARY FUNCTIONSt THE SECOND DNE
PROCESSOR i o i IS BACKUP.

I I I

b, WgO lSO.C KBPS) LINES °PRELAUNCH I 1 MANOATORY i W, EI'THER LINE CAN BE SWITCHED TC
121 BETWEEN MCC ANO ' o t EITHER UNIVAC - AgH.
GSEC e , ,

I i l

C, TTY CIRCbITS BETWEEN t e • C= VFTG PROVIDES TWQ REDUNOANT 16
IHCC AND GSFg I ' CIRCUIT TTY CHANNELS=

. t t t

L. OUTGCING 'PRELAUN_H ' 1 CF 32 CIRCUITS ' I. FOR AC_ MSG, LS CMD
I I HIGHLY DESIRABLE
o I I

2. INCOMING (JJI 'PRELAUNCH ' I OF 32 CIRCUITS ' 2. FOR RECEPTID_ OF LOWSPEED RADAR
' ' MANDATDRY i DATA,

o e o
i e o
o o o

4-11 _SC ' ' '
i o e

i o o

Ao VHF TV FRCN IHE o o e Ao THESE ANTENNAS CAN fie SNITCHEC
JFOLLG_I{_ E_R S-II_ ' ' TO MILA OR CIF FACILITIES

S-IVBt AND IU--- ' ' !
I I o

1, CIF ANTENNA °PRELAUNCH ' I HIGHLY m
' ' DESIRABLE !

m am

2, ,aitA VHF ANTENNA ' ' o
o i o

b. USR TN FRL?M THE ' ' ' D. USE IS THE CSV'S ONLY SOURCE OF
EOLLLI_ING--- m g g DATA,

o o

L. MILA USB 'PRELAUNCH o I MANDATORY '
o _ o

_. ElF USB ' ' '

o _ o

CO_M_NO---

T_IS CAPABILITY IS UEFINEE UNEER GSFC/KSC/_SFh
CUMNAND RULE H-t2 FOR LAUNCH COVERAGE.

T_ACKIN_---

THAT CAPABILITY REOUIKEO TE S_TISFY RULE _-A
(TBAJECT_RYI l S MANDATORY=

VUICE CCMMU_ICAIIONS---

ThIS KSC CAPABILITY IS OEEINEC UNOLR MCC RULE _-5

(CI_MMUNICATIIINSI,

MISSION REV CATE SECTION GROUP PAGE

APGLLO 1_ FNL 513/71 GRGUNO /NSTR GSFC/KSC/MSFIREQUIREMENTS _-T
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MISSION RULES

SECTION # - GROUNG INSTRUMEN(IAIION REQUIREHENTS - CONTINUED
i

R ULE _ND|TION/HALFUNCTION ° PP!$E RULING i CUES/NOTESICOMMENTS

o i e
I ! e

! t •
_-12 LAUNCH COVERAGE m

K5C/MSFI_ SITES (SITES NUT LISTED DUE TC VARIABLE
LAUNCH AZIMUTHI MUST'PROVIOE IHE FOLLOWING
CAPABILITIES FROM LIFTDFR THROUGH S-IVB CUTOFF
PLUS 60 SECGNDS._
REFER TO DECISION MATRIX (RULE _-lT ANO CI-_TS 1 THROUGH)
N-I TO D_TERMINE CAPABILITY,

i q e
q •A, CMU o

COS OpRELAUNO H o HIGHLY DESIRABLE t
! i a

o iB, TELEMETRY I
I o I

S-IC (VHF) IPRELAUNC H i HIGHLY DESIRABLE i S-IC DATA 1S ONLY HIGHLY DESIRABLE
o , a SINCE TN_ MCC IS NOT PRIME FOP
t o o REQUESTING AN ABORT FOR S-IC
a o _ MALFUNCTIONS,
i i i

S-IT (VHF) . IPRELAUNCH o HIGHLY DESIRABLE t FOR ABORT CUES FROM MCC
o o FROM o
* o LIFT{]FF TO S-IT t
a o CUTCFF (APPROX. o
t o 8 "_ 36 SEC)
i t i

S-IVt_ YHF (CP-I) gPRELAUNCH o HIGHLY UESIRABLE o
i o i

IU CC_ IDP-]._I _PRELAUNCH ' I CF 2 MANDATORY ' FOR ABORT CUES FRCM MCC

Lu VHF (UP-IT a l ,
i _, o

L.S_ (USBI mPRELAUNC H o MANDATORY FROM i FOR ABORT CUES FROM MOC
! o LIFTUFF THROUGH o
o o S-IVB CUTOFF e
, I PLUS 60 SEC e
i e i

Co T_CKIhG o o i

THAT CAPABILITY REQUIRED TC S_TISFY RULE 4-4
(TRAJECTURY) IS _ANUATORY

U, A/G COMMUNICATIONS o o o
a o i

oi, _'11LA
V)tE IPRELAUNgH _ }. OF 2 MANDATORY •

2, MSFN a I
VHF Ip._ELAUNCH I I GF 2 MAI_DATORY ¢
USB o o •

o o e

o e i

I_ FOR _ N(W41NALBG,1 DEGREE LAUNCH AZIM.UTH_T_
COVEN PROVIDED BY THE VANGUARDIS CONSIDERED

MIC_LY _SIR_IFo IF THE V_K_ID IS LOST, THE
COVERAG_ PROVIDED BY BOA IS APPROXIMATELY IN-
SERTION PLUS 30 SECONDS, FOR OTHERLAUNCH
AZIN_TrlS_ THE COVERAGEPROVIDED BY THE V._I_D
IS FV_DATORYBECAUSEOF DF_CREASEDBOA COVERAGE.

MI'SSIUN BEY _TE SECTIC_ GROUP PAGE

APOLLO I_ FNL 5/3/71 GRCUND INSTR GSFC_RSC/MSFN
REQUIREMENTS 4-8
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MISSION RULES _1

SECT!ON 4 - GROUND ENSTRUMENTATIgN REQUIREMENTS - CONTINUED

tKULE PCUNDITION/MALFUNCT|ON I PHASE RULENG _ CUES/NOTES/COMMENTB
-.. ..................................... . ..... = .................................... .___. ............... .

o e o
e o m
o e | '

_-13 GENERAL URBITAL COVERAGE o I e

IT IS REQUIRED THE H'SFN HAVE T_E CAPABILITY OF
PROVIDING THE MCC MINIMUM MISSICN CONTROL SUPPURT
LISTED BELCW OF TWO H&FN GSB SITES PEK KEVDLUTIGN
THROUGH REVOLUTION 3,

J e G

A. CMD _ o t

i | =

CCS _PRELAUNCH ' HIGHLY UESIRABLE
$ | e

CS_ USB BPRELAUNCH o HIGHLY DESIRABLE '

5. TtLE_TRY _ q •

t i o

S-IVb VHF (CP-II _PRELAUNCH o HIGPLY DESI_AdLE o
J i o

iU CCS (DP-LBI t t o DOWNLINKS REQUIRED TO RECOVER S-IVB

'P_ELAUNCH o I OF 2 MANDATORY g DATA,
IU VHF (OP-_l g e g

e . o o

CS;4 OSB ePRELAUN_ H o MANDATORY =
a o e

_, TRACK I t
i i t

Cm3AN_ oPAELAUNC H o HIGHLY DESIRABLE o
I e e

USB °PRELAONCH = MANDATORY o
o o e

O, A/G Ci]_LNICATIONS I _ t
I e I

VHF _PRELAUNCH o 1 CF 2 MANDATORY o USB NANDATqRY AT LEABT ONE STATION

* i PRIOR TD TLI TD CCNFIRM ONBOARD CSM

US_ OpRELAUNC H o o USB A/G CAPABILITY,
! o o

_-L_ 9(IST S/C SEPA_AT|DN _ _ •

IT 13 _A_OAT_Y THAT _ SITE PRCVIDE THE

_LJLLiJWI_G _APA_IL|TIES---

o a o

A, TL_ - CCS o RRELAUNCH _ MANDATORY o A, TO PRUV[OE T_ FOR DETERMINING

o o _ S-IVB STATUS BEYDkD VHF RANGE,

b. C,_:) - CCS o PRELAUNCH _ HAkDATORY o B. Tf) PROVIDE CORRECTIVE CDMHAN_

o , ' CAPABILITy FOR S-IVB BULKHEAD DELTA
t a PROBLEMS.

t _ _ C, BLITH OF THE AEOVE ARE REQUIRE_t
u o TO INSURE CREW SAFETY AND L_

o _ ' EXTRACTION,

KI'SSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 GRCUnO INSTR GSFC/KSCIMSFh
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MISSION RULES

, SECT|ON 6 - GROUND IN_TRUNBNTATI_N REQU|_EMENTS - gUNTINUED

k RULE CUNUITION/MALEUkCTIUNe PHASE RULING o CUES/NOTESIGOMMENTS

t o i
m t •
o ! o

4-1b HSKt GDS_ MAD" o o

IT IS NAhDATORY 2 OF. 3 OF THESE SITES PROVIDE
THE FOLLOWING CAPABILITIES---

o o o

A, TM USB o PRELAUNCH i MANDATORY • A, TO COVER TRAhSLUNAR COAST ANC
= e I LPO,
g e |

b, TRAC_ USB ' PRELAUNCH ' MANDATORY '
o g i

C, VOICE USB t PRELAUNCH o M_K_ATDRY e
! o o

U, C_D bSB • o PRELAUNCH B HIGHLY OESIRABL_ •

! e i

4-16 _IUMLTER NETWORK o PRELAUNCH o o
SITES o o o

o o o

A, LI_A o f HIGHLY DESIRABLE 4
i I i

_, CRI) a l ! CF 2 HIGHLY e

CYI o _ DESIRABLE

MI'SSION REV G_TE SECT[C_ GROUP PAGE

APCLLO 15 FNL 513/71 GROUND INSTR GSFC/KSC/MSFN
REQUIREMENTS q-tO
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MISSION RULES s3

SECTION 4 - GROUND |NSTRUNEN_ATION RE_JIREHENTS - CONTINUED|, ii i
K ITEM

_-17 INTRODUCTION .T_ S|TE FAILURE CECISIUN NATRIX

FOR PRELAUNCH FAILURE5 OF LAUNCF PHASE SITE CAPABILrITye THE FOLLOWING DECISION MATRIX APPLIES
THE LAUNCH PHASE GROUND INSTRUMENTATION REQUIREMENTS TO THE RESULTING DEGRADED COVERAGE.

THIS MATRIX E_INTS OUT THE LOSS OF CONTINUCUS COVERAGE BETHEEN LIFTOFF AND INSERTION PLUS" 60
SECUNOS FUR VARIOUS SITE FAILURES. IF SITE FAILURES OCCUR PRIOR TO L_UNCH,,, THE HATRIX _ILL EE
USED TO DETERMINE NHETHER _AACATORY CONTINUOUS COVERAGE HAS BEEN LOST.

INUNINAL INSERTION IS II . 55)

TO USE THE PATRIX--- ..

A. LOOK FOR AN X UNDER,TH6 CCLUMN FOR SITE WHERE THE FAILURE OCCURRED.

B. GO ACROSS TO TIlE COLURN FOR THE CAPA61LITY THAT WAS LOST AND.READ THE DECISION.

C. THE COVERAGE THAT WAS LOST IS IN THE CCLUHN LABELED "APpROXII_TE E_.DATORy GO_EpJL".,,ELOST."

LJ. HORE THAN C_E X IN _ RO_ SPECIFIES A FAILURE OF THE SAME CAPABILITY AT _ORE THAN ONE SITE.

MISSION REV DATE SECTION GROUP PAGE
iHiI

APOLLO 15 FNL 5/3/TI CRCUND INSTR GSFC/KSC/MSFN
REGUIREMENTS 6-It
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....... MISSION RULES
• SECTION _ . GROUND INSTRUNENTATIQN REQUIREMENTS - CONTINUED

CHART 1--- Bqol DEGREE AZIMUTH (APOLLU 15 NOMINAL)

t '................. •? ........................ . ....................................

o SITES FAILED e IAppRDXIMAT E. CAPA8ILITY LOST '
o___' ..... ' ........ o..... ' ..... '._.o MANDATGRY ' ......... e ..... e......... ' ...... .
g o , , ' o 'COVERAGE ' q ' o o
' o ALDS,NIL/CAPE o BOA I VAF, °ANT°LOST FOE 'TELEMETRY ° END ' TRACK e A/G o
o ' TM ' o . o '¢X_GO ITEHSI , . i , .
, . o , o ' FUR ALL o . , o '
' , ' ' o oLAUNGH ' , o o ,
o o..... o........ . .... € ..... '---' AZ IMUTH5 o......... , .... o......... o...... ,
' '¢)O-OO' O0-OD '04-13'09-10'TBD° ' USB UR o USB ' BOTH ' IJSB '
' ' TO ' TO ' TO o TO ' TOm ' CCS AND ' AND ' S AND C ' AND o
' ''OB-_" D8-_9 '12-40'16"05'TBD' ° VHF ' CCS ' BAND ' VHF '

, , o e o ' a e ' e i 't '
,-----B..... o........ o..... i..... e---o ........... w......... o..... '.._ ...... '...... m
o S o o o o , o i i t o o

' I o . o , ' ' NONE o o o , o
' N o X ' o . o . ' GO ' N/A ' NIA ' hlA '

s' G ' ° ' ' ' 'SEE NOTE I ' ' '
o 4. o . | o ! . ' o l ' '
' E s..... s........ i..... o..... l.__i ........... J.......... ..................... i
o q o i , i i o ' i e '

' $ ' ' ' ' ' 'OO-O0 TC ' ' ' ' '
' I ' ' X ' ' ' ' 04-10 ' GU ' UU ' ND-G(J ' N_-GO '
' T ' ' ' ' ' 'SEE NCT _" 2 ' € i , o

' E s o o . . ' ! ' . s i
e o ..... O ........ ' ..... _ ..... e----.i ..... . ..... l......... 4..... i......... i...... .

' F ' ' ' ' ' ' 0B-49 o , o . '
' A ' o ' X ' ' ' TO 09-10 ' GO ' GO o GO ' GO o

' I o , ' ' ' "SEE _'_LTE 3 m . ' . ,
l L I ..... l ........ I ..... I ..... I------l ........... I ......... s ..... € ......... S ...... S

' U ' i i I . i i • ' I '

' R ' ' ' ' _ ' 'SEE N_TE 3 o Gu ' O0 ' GO ' {_0 o

i '..... ,........ o..... , ..... 1---1 ........... i......... i..... o......... ,...... '

, o o i i _ , o o , ' i

o , , o o o X ' NONE ' O_ o GD ' GO a GD
, e o _ o l i ' i ' o ,..................................................................... •

' M ' ' o , ' ' OD-OO ' . o . '
o U ' X ' X o ' ' ' TO ' NO-GO ,a GO ' NO-GO ' NE-GD '
• L ' ' ' ' ' * O4-1D ' ' ' * ,
t T o..... i ........ o..... J ..... i__-o ...... .___'__. ...... s ..... e......... o.... _.i
' I ' ' ' ' ' ' OD-OD ' , o ' ,,
' p . o o . ' ' TC ' ' ' ' '
' L o ' X ' X ' , o 09-10 ' GO ' GO ' NO-GO o N_GO '
' _ o o ' o ' °SEE NCTE 2 ' ' , ! !
I O ..... O ........ e ..... I ..... I --I--I ...... _iIIO ......... I ..... I ........ ! ...... I

o S o ' ' , , o 0D-OD , _ . , o
o I ' ' o o o ' TD o o , o o
' T ' a X s ' X ' o O_.-ID ' GU ,o O0 ' NO-GO s Ni2.,GR '
o E ' ' ' ° ' 'SEE NOTES ' . o o o
e o • o o o ' 2 AND'_ w ' , , '
€ a ' ' a s t i o • € o

o A m , ' X ' X l o TD ' NO-GO ' GD ' NO-GO o NO-GO o
• o I o t o o ' ' L6-05 • o . . '

O L I ..... O ........ I ..... O ..... O InIl ....... .IIql ....... I ..... I ......... el Illl. e

' U J ' I I t t 08-49 e _ o I o
OR' ' , ' o o TC ' o _ ' o
' E ' X ' ' X ' ' i 09-10 o GO ' GD ' GO ' GO '
o S ° ' ' ° ' °SEE NOTE 3 ' o , o o
' ' s o m i ' ' € s s _ e
o o o l w ' e . € t o e

o ° X ' , o X ' 'SEE I_CTE 3 ' GO ' GO ' GO ' GD o
o i e' ' s o o o • € |

, o , , o ' DO-DO ' ' * '
. o ' s € ! ' o o o m IX X X TO NO-GO GO _-GO N_GO
, o . o o ' ' 09-ID ' S' o . *
I ------I ..... I ...... w--I ..... I ..... I Illl ........... e ......... { ..... I ......... I ......

' q o o , o i i o i o e
lII--I ..... l ........ O ..... I ..... l----II ........... l ......... O ..... i ......... I ...... I

NOTES-_ 1. LOSSDF ALDS RESULTS IN LOSS DF S-IC TFI. HOWEVER,IT [S NOT HANDATQRyFOR LAUNO:I

2. GOON TM BECAUSEOF AIDS DATA UNTIL 08-_9.

3. LOSSOF CDVERAGEIS NOT SEVEREENOUGHFOR A NO-GO CONDITION.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 513171 GR0t_tD INSTR
REQUIREMENTS GSFC/KSC/MSFN 4-12
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MISSION RULES

SECTION _1 - GRDUhD INSTRUMENTATION REQUIREHENTS - CONTINUEO

CHART 2--- 80.II TO 90.00 DEGRFES Ai{IMUTH

l i

o SITES FAILED = =APPROXIMATE g CAPABILITY LOST ,
t_._o ..... m........ ,..... o..... e-..1MANOATOI_y o......... o..... i......... o....... o
, , o ' • " ' 'COVERAGE ' o , , o

o t ALOSI_IL/CAPE o BOA o VAh °ANT=LOST FOR °TELEMETRY' CMD o TRACK ' A/G o
e ' TN o , e o i I,K)-GB [TEI'_; i • q t ,=
o a g o o °FOR ALL • i I , o
o o , I o oLAUNCH o , o , •
, o..... ,........ ,..... =..... '---' AZ INUTI'S ,......... ,..... ,.......... o...... ,

' '00-00' 00-00 °04-1O'O9-tO'TBO' ' USB UR o USE o BOTH o LSB o

, o TO ' TO ' TO o TO ' TL)' ' CCS ANO• AND o S AND C ' AND o
' '08-4g ° 08-@9 °12-40'16-05°T80° o VHF J CCS o BAND • YHF m
i-__, ..... , ........ e-__;._e ..... I --., ........... , ......... • ..... e......... , ...... i
, , e i I i i i , I , i
I------I ..... I ........ I ..... I ..... III--I ............ I ......... I ..... I_ ........ I ...... I

i S ' i e i i , , q , , ,

' I ' ' , , . m NONE ' o , o ,
o N o X o o o o u ' GO e N/A o N/A o N/A o
' G ' o ' ' ' mSEE NETE I o o m , o
q L ' ' , o o , , , , o ,

I I I I I I I I I I I I

' S ' ' o , ' '00-00 TG ' , B o ,

o I ' ' X m , m m tD_t-lD m GO m GO g NO-GO m NC-GO '
' T ' o ' ' ' 'SEE NOTE 2 " m i , ,
I _ I I I I I l I I I I I

I I ..... , ........ ,..... , ..... II.--, ........... I......... I ..... I......... I...... I

' F ' ' ' ' ' ' 08-49 o , m * ,

t A ' ' ' X i ' ' TC Og-LO ' GO • GO ' GO ' GO m
i I ' ' ' ' ' 'SEE NOTE 3 ' ' ' ' ,
i L i ..... i ........ o..... , ..... l---. ........... . ......... . ..... i ......... . ...... ,
' O ' ' , , , o 11.90 ' ' * " ,

' R ' ' m o X o m TO o NC-GO ' GO ' GO m NC-GO .i
m E ' t I , o o I NS . 60 ' m . t o
, . , . 1 o , i , . o i
, ...... ,........ ,..... ,..... o---i . i i , l........................................

, , i ' ' ' X ' NOhE ' N/_ N/A N/A ' GO '

t , , , i t.......................... e , , , i i........................................... .
' M I o ' ' ' ' OO-OO o . m • ,

' U ' X ' X ' ' o ' TO ' NO-GO ' GO ' NO-GO o t_O'-GO o
' 'L ' ' ' ' ' ' 04-10 ' • ' ' .
I T 0 ..... I ........ O ..... O ..... I------I ..... ' ......... ' ..... ' ......... ! ...... B

e P Q o o , t o TC ' o o l o

' L ' ' X ' X ' ' ' 09-10 ' GO ' GO ' NO-GO ' NC-GO '
' E ' ' ' ' 'SEE NOTE 2 '. , l o o

' S ' ' ' ' ' ' 00-00 ' ' ' , ,
' I ' _ ' ' ' ' TO ' , , , ,

' T ' ' X a ' X | ' '_#'10 ' GO ' GO ' NOmGO I NC_GO '
' F ' ' ' ' ' 'SEE NOTE 2 ' ' ' ' '
I I ..... I ........ I ..... I ..... I*----I ........... I ......... t ..... I ......... I ...... e

' F ' ' ' ' ' ' 08-69 i . l € m
' A ' ' ' X ' X ' ' TO . NO-GO _ GO ' NO-GO ' N(_GO m
' I ' ' ' ' ' ' 16-OB " ' _ . , m
t L ' ..... I II._III I ..... I ..... I------I ........... t ......... , ..... I ......... t ...... l

•' U o , , . o ' 08-49 ' ' ' ' '
i R ' 9 i i I ' TE i i 1 #
' E ' X ' ' X ' ' ' O9-LO ' GO ' GO ' GO ' 00 '
' S ' ' ' ' ' 'SEE NL_TE 3 ' ' ' ' '
I I ..... I ....... I ..... I ..... IIIIl .......... l ......... I ..... i ......... I .... II t

' ' X ' ' ' X i m NONE o GO ' GO i GO m GO o
i l , l o , 1 o _ , i ,
I I ..... I ........ O ..... l ..... lmIIl .......... I ......... I ..... l ......... I ...... I

J I I I I g I 00100 8 I I I i

' ' X ' X ' X ' ' ' TO ' NO-GO • GO ' NO-GO ' NC-GO '
' ' ' 1 ' ' ' 09-10 ' ' ' ' '

. , i o I . o lZ.O0 ' e o o
' ' ' ' ' X ' X ' TC ' NO-GO ' GO ' GO ' N{]-GO m

t I I /NS . Of) , . , o .
, . e . o , , e . . i o
iI_--I ..... lI--.. .... I ..... I .... I I--.I .......... I ......... I ..... I ......... I ..... I

NOTES--- 1. LOBS OF AIDS RESULTS IN LOSSOF S-IC THo _R_ IT IS NOT MANDATORyFOR I..A_CH

2. GO ON TH BECAUSEOF AIDS DATA UNTIL 08-_9.

3. LOSS OF COVERAGEIS NOT SEVEREF.NOUGHTFOR A NO-GO CONDITION.

MISSION REV DATE SECTION GROUp PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECT|IJN 4 - GROUkD INSTRUMENTATILN KEOUIREMENTS - CONCLUDED

{;HART 3--- 90.1 TO lOO.n DEGREE AZIMUTH

o..... _...... "................................................................... e

' SITES FAILED o oAppK(]X[MATEO GAPAUILITY L_}ST o
o-.-, ..... ,........ I...... I..... o--.o MAN_ATCR Y t......... ,..... ,......... ,....... ,

' ' ' ' ' ' 'COVERAGE ' ' ' ' '
, o ALOS'MILICAPE' BCA a VAR 'ANTILOST FC_ °TELEMETRYm C_D ' TRACK e AIO '
' ' TM ' ' ' ' 'NO/GO ITEMSI ' , , , o

t Io o o o i o FOR ALL o a o
o , , o a o LAUNCH o , o , ,
, ,..... ,........ o..... ,..... ,---a AZIMUTHS o......... ,..... ,......... ,....... ,
' 'OO-OO' O0-UO 'D@-I]'Og-IO'TBD' o US6 OR ' USB ' BOTH ' LSR '

, o TO ' T(_ ' TC ' TC o TC' _ CCS AND ' AND ' S AN;) C ' ANt) '
t ' )8-_9 ° (_}-49 'I2-K_°}.t)-_}51TBDa t VHI: _ CCS t BANq ' _/HF o

o i o i t t o
, , , t , i i o i i o a......................................................................

' S I a , i i , | 1 , • , o
t I g o _ . t g o RCNE o m o e $

h ' X ' _ _ ' ' ' Gu ' NIA _ N'/A ' hlA
, _ , , , , , °_EE NOTE 1 ' ' ' ' '

' L I o ! i i , o t i o i
I _. I ..... ,........ o ..... I ..... ,-----I ............. I.................... I
o o o , o o e i o o 1 o

o S ' ' , , ' 'O0-nq TG o , , , ,
o [ , ' X ' ' , o 04-I0 , GO ' GO m N_-GO ' NL-GO '
o T ' ' ' ' ' 'SEE NCTE 2 ' ' ' ' '

g i o i o o , oe E _ , i
i , ..... o........ i..... i ..... ,---o -. e ......... m..... i......... i...... t

o F o o o f o • 08-_g o m o t e
o A ' ' ' X o o m TC Og-lO o G:I _ GO o GO o GO
I l o o ' ' ' 'SEE NCTE 3 ' o , , ,
I L o..... o........ o..... o .__._1___1 ........... l ......... o ..... _ ......... i..'t. .... o

g LJ _ o i o i _ e , o o i i
' k ' ' ' " ' X m ' SEE RETES _ NC-GC i bO i G[.) i G_) '
' E ' ' i ' , , _AND W ' ' ' '
o o _ o u o | i • _ o

| ..... o........ i ..... o ..... i __., ........... t ......... o ..... _......... i ...... f

o , o o I X o NONE I N/A _ N/A _ N/A I GO

i---_ ..... t ........ i ..... o..... ,----o ........... i ......... i ..... i ......... o ...... i
, i , I o , , t I i t 1............................................................

' M ' ' ' ' ' ' OO-O0 ' ' ' ' '
b ' X ' X ' o , m TC ' NO-GO ' CO _ NO-GO m RE-GO a

o L *
, T I ..... I ........ I ..... I ..... I--II -I ......... I ..... I ......... I ....... I

, [ ' ' ' _ ' ' O0-O0 ' ' ' ' $

' L o ' X o X ' ' ' 09-I0 ' GII ' Gr_ ' NO-GO ' NC-GO '
' ' 'SEE ROTE 2 'o ( o , l e l o o

I @..... I ........ l ..... l ..... I------I .......... I ......... I ..... e ......... e ...... I

' S ' ' , , 1 ' OO-O0 , , , , ,
' I ' _ _ i o ! TC o o i o
' T ' ' X ' ' X ' ' 04-10 ' G_ ' GU ' NO-GO ' NC-GO '

' E ' ' o , ' 'SEE NOTE 2 ' _ , , o
i , ..... t........ o..... o..... 1---i i......... l..... i......... $...... e

' F o e o o $ a 08-49 o m o _ I
o A a o a X ' X o ' TC ' NG-GG I GO o NO-GO o NC-GO '

o I _ _ o o m o 16-05 ' , _ m *
l L l ..... I ........ I ..... e _.-1-I--.I ...... I ......... I ..... I ......... I ...... I

i U _ $ o $ $ m 08./,9 , o e _ e
i R o 1 i i I i TC I o _ , o

' E ' X ' ' X ' ' ' O9-IO m GO _ GO ' GO ' GO o
o S ' * , , o 'SEE NOTE 3 ' ' ' ' '
o i..... e........ i..... $..... e---e ........... l......... i..... i......... _....... i
, e e e o , o l o _ i o

, m X , , o X o , _CkE o GO ' GO ' GO _ GEl i
I I I I I I I I I @ I I

, ,..... e........ i..... o..... l_..o ........... i......... _..... I_. ....... i...... i

o o o o o _ o r)O-O0 _ • o _ o
, i X _ X ' X o o ' TO e NO-GO ' GO o NO-GO i NC-GO o
, • • • i i $ O9-_O i • i o •
1___1 ..... $........ l..... $.....e ...1 ......... ..e ......... i..... I......... 1....... e

e m e m m m o II.OO o o o m

o , o o o X o X o TC o NU-Gu o GU i GO t NC-GO a
o o I I m , o INS _' 60 _ m o o m
I I I I I I I I @ I I I

i-----I ..... I ........ , ..... i ..... I----, ........... i ......... • ..... i ......... $....... e

NOTES--- ].. LOSSOF ALDS RESULTS {I.I LOSSOF S-IC TM. HOWEV_R_IT IS NOT MANDATORYFOR LAUNCH.
2. GO ON TM BECAUSEOF AIDS DATA UNTIL 08-L_9o
). LOSS OF COVERAGEIS NOT SEVEREENOUGHFOR A NO-GOCONDITION.
{I. VHF A/G VOICE PROVIDEDBY /_NT.

MISSION REV DATE SECTION GROUp P_;E

APOLLO 15 FNL 513/71 GROUND INSTR GSFC/KS/MSFN 4-I_
REQUIREMENTS
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MISSION RULES 96

SECTION S - TRAJECTORY AND GU|OANCE

R I_EM

5-1 THE LAUNCH PHASE MILL BE TERRINATEU FOR ANY OF THE FOLLOWING CONDITIONS---

A. VIOLATION OF THE VEHICLE BREAKUP LINE

B. TFF IS LESS THAN OR E_UAL TO I . AO AND DECREASING AFTER TOWER JETTISON

C. VIOLATION CF ENTRY °G° LIMIT

_. VS INCREASING

E. UVERSPEED CONDITIONS AT INSERTION

F. VIOLATION OF EXIT HEATING LINE

G. IF H 1S LESS THAN OR EQUAL TO 75 NM AND DECREASING BEFORE ACHIEVING MODE IV CAPABILITY

5-_ THE LES WILL NUT BE JETTISONED UNTIL MODE IT CAPABILITY IS ESTABLISHED BY TFF IS GREATER THAN CR
E_UAL TU I . _O AND INCREASING.

5-3 MOUE lit ILl. IVl AN_ APCGEE KICK.

A. THE GROUND IS PRIME FCR _BDRT MODE DETERMINATION AND MODE Ill MANEUVER COMPUTATION. T_E

CREw USING THE G AND Nt _ILL BE PRIME FOR MUDE IV, APOGEE KICK MANEUVERSw AND DETERMINATION
OF S-IVB CVERSPEED CCkEITIONS.

B. MODE Ill MANEUVERS WILL BE INTEERUPTEC WHEN TFF = 1 . O_ ANO DECREASING.

C. _ODE IV MANEUVEFS ANN APOGEE KICK MANEUVERS WILL BE iNTERRUPTED WHEN TFF = 1 + 40 ARDDECREASING.

u. MUUE Iv MANEUVERS WILL BE INTERRUPTEO IF THE CURRENT ALTITUDE IS Tq NMo DECREASING_ AND HP
IS LESS THAN 3OOK FT.

_. IF ENTERING. UTILIZE LIFT TC AVOIO LANO_ UNAVOIDABLE LAND LANDING USE RL 90 DEG.

F. IF NC SLA SEP Oh IF SPS FAILS---

1. HF IS LESS THAN 40 - EXECUTE CMZSP SEP BY TFF = I + 40.

2. HP ] _ BETWFEN 4_ _ 70 - GROUND WILL OECIDE Tn USE SM RCS ASAP OR AT APOGEE
T_ REDUCE hP TO 40 NR,

_-4 MUUE Ill A_CKTSo

A. PREDICTED TPF AFTER SPS CIC IS LESS THAN 1 + 40.

L. FLLL LIFT IP ON _AFER - OG NOT BURN.

2. G ANU _ GO AND FULL LIFT IP Oh LAND - BURN TO TFF : I + 40, RL qh OEG.

3. G AND h NO-GO A_C FULL LIFT IP ON LAND - BIRN A REDUCEU DELTA V TO MAINTAIN
IFF _FTER C/O ANC RL QO DEF.

_. IF DELTA TB IS LESS THAN OR EQUAL TO Z SECt DO NUT BURN.

C. IF IGNIIIU,_ OCCURS AFTER GET[ +10 SECe BURN UNTIL G AND N DELTA R = _B RL 55 OEG. lip
UNA[_LE TO BURN [)ELTA R : Ot RL 90 DEG.I

MISSION REV C_TE ;ECTION GROUP PAGE

APELLO 15 FNL 5/3/71 rRAJECTERY ILAUNCH
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M|SS|ON RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-5 THE SIC CMC W,|LL 6E NO-GO FOR ABORT MANEUVER OETERM|NAT|ON AND MONITORING FOR ANY OF TEE
FOLLOWING---

A. CMC PROGRAM ALARMS---

SINGLE UCCURRENCE- 0021_t O07TTt OIlOTt 01407t 0477Tt 07777, 10777, t3777£ 14777e 002n5

COi_TlhUCUS dGCUERENCE - 20430t 20607t 206|0t 21103t 21204t 21206t 2E21Ow 21302t 2150h
21502t 21521_ 31104t 312Qlm 31ZOE_ 31203t 31207t 31211

fi. RTCC AND CMC TFF DIFFERENCE GF GREATER TMAN #0 SEC.

Co C_NFIRMEU ERROR IN S/C PLATFORM VELOCITY COMPONENTS OF GREATER THAN BO FPS IN X OR IOO FPS
IN Z,

D. CMC TRAJECTORY SOURCE INCICATES IGOe CR tNO-GOI INCONSISTENT WITH BEST TRAdFCTORY SOURCE(SI
INDICATION.

b-_ THE ORBIT IS _GC _ IF HP IS GREATFK THAN OR E_UAL TO 70 NM,

RULES 5-7 THROUGH 5-19
A_ kESER_ED.

MISSION REV C_TE SECTION GROUP PAGE

APuLLO 15 FNL 3/5/7! TRAJECTORY LAUNCH
AND GUIDANCE IRANSEARTH 5-2



NASA - Manned Spacecraft Center
g_

MISSION RULES

SECTILh 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-20 EARTH ORBITAL ALTITUDE CChSTRAINTS---

A, REAL-TIME MISSION PLANNING

PERIGEE - 85 NM MINIMUM. MAXIMUM MP IS DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEDRBIT,

G, CONTINGENCY

PERIGEE - 70 NM MINIPbM (VIOLATIONS WILL _E CORRECTED ASAPI IF HP LESS THAN T9 NM AND
MANEUVER TO RAISe HR IS _CT POSSIBLE---

L, HP IS BETWEEN _O ANC TO . EXECUTE SPS RETRqGRAOE ASAP UNTIL HP IS LESS THAN
40. IF NO SPS, LSE SM-RCS.

2, MP IS LESS THAN _O - CM/SM SEP - RETRO WILL RECOMMEND FNTRY PROFILE,

5-21 RE SERVEL)

5-2_1 S/C L/d TIME IGN_I WILL _E UPCAIEU WITH SkC L/u TIME IF THE TWO ARE DIFFFRENT BY 10 SEC.

5-23 TIME UETWEEN EPU _ETRGFIRE GETI AND tOOK MUST BE GWEATEk THAN q MIN. IF NOT, RETARGET FOR NEXT
PTP,

'_-2_ _cSEffVED

_-25 PLAHNEO b AND h AND SCS REIR{]FIRE MANEUVERS WILL BE UPDATED IF---

A, THE C_MPU[E!I RETrOFIrE PCSITION CHANGES PY GREATER THAN _,5 OEG LONGITUDE PRIOR TO GETI -30

_. [HE CCMPUTtU RETRGEIRE PCSITIUN CHANGES BY GREATER THAN 2 DEG LONGITUDE AFTER GET[ -30 MIh,

MISSION REV OATE SECTION GROU_ PAGE
i

APCLLO 15 FNL _/3/71 TRAJECTC_Y EART_ ORBIT

AND GUIDANCE AND TLI 5-3
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

! ITEM

b-26 RESERVED

5-27 IF SPS FAIL5 AFTER EPU RETROFIRE IGNITION GR NO SLA SEP---

A. HP IS GREATER THAN 70 NM - RETA_GET FCR NEXT BEST PTP USING RES.

bo HP BETkEEN 40 ANO 70 - PITCh UP TO LOCAL HORI6DNTAL ATTITUDE AND RURN SM RCS USING
FOLLOWING PRIORITIES---

1. BURN HP TO PAO .VALUE

2, BURN _AXIMU_ SM RCS OELTA V AVAILABLE

3, BURN CM RCS TO HF = 40 NM IF SM RCS DELTA V NOT SUFFLCIENT TO _BTAIN
HP = 40 NM IF HP IS LESS THAN UR EQUAL TO 40 NM TERMINATE ALL THRLSTING AT

TEE = 7 MIN,

C, HP IS LESS THAN 40 NM - REMAIN IN RETRO ATTITUDE AND BURN SM RCS _SING THE FOLLOWING
PRIORITY---

_* B_RH _ELTA _ RESIOOALS°

2° BURN MAXIMUM SH CELTA V AVAILABLE.

N_TE

T_E S_IVB LDX OUME CAPABILITY
MAY BE USEG TO _HAPE THE ORBIT
ECR RETROFIRE MANEUVER OR TO
REDUCE THE S_IVR _EIGHT TQ
D_TAI_ M_RE S_ RCS DELTA V°

MISSIUN REV C_TE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

ITEM

5-28 THE G AND N IS NO-GO FOR ENTRy IF---

A. THE CNC VALUE Of DOWNRANGE ERROR IRP - RTI AT .2G DIFFERS GREATER THAN ._- TOO NM FREN
GROUND VALUE. GREW PAILCVER TU EMS ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND RETRB
AS SECOND PRIORITY.

B. V AND GAMMA AT 400K ARE OUTSIDE THE _CRRIDUR. GROUND WILL PRUVIOE ENTRY PROFILE.

5-2q BUUSTER NAVIGATION AND TARGET UPDATES FOR TLI---

A° AN IU NAVIGATION UPDATE WILL BE PERFORMED _ANO TIME TAGGED PRIOR TO LOS OF THE LAST SITE
PRI JR T_ TB6 INITIATIONI F_R THE P_LLCWING S[TUATIONS---

1. WHERE AN IU ACCELEREVETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTION.

2, FOR A FIRST OR SECOkD ILl CPPORTUNITY WHERE MSFN VERSUS IU DIFFERENCE
VIOLATES ANY OF THE FOLLOWING---

AT GET = 56 PIN--- COWNRANGE POSITICN GREATER THAN *I- 48575 FT

SEMI-MAJOR G_EATER THAN */- 1.6 NM
CRCSSRANGE VELOCITY (MAXIMUM) GREATER THAN .I- 18.2 FPS

AT GET = I HR _5 MEW--- DCWNRANGE POSITION GREATFR THAN ./- 836_5 FT
SE_I-MAJOR AXIS GREATER THAN ./- I.._8NM
CRDSSRANGE VELOCITY IMAKIMUM) GREATER THAN .I- Ig.A FPS

h, THERE WILL _E Nb IU TARGET UPDATES Ft, R EITHER TLI OPPORTt_HITY.

b-3(; F,ESEX VED

5-31 HESEFVED

b-_Z T_E _AXI_Ud ALLb_ABLE PISALIGhMENT RATES UETWEEN THE IU AND IMU ARE 3.6 OEGIHR (IU| AND 1.5
OEO/HR (IMU|.

5-33 EESERVED

5-3_ uISPERS_O TLI C/iJ---

Pk_DICTED DELTA V CAPABILITY |CSM ALbNE) AFTER TO E AND DOCKED SPS M[DCOURSE---

A. GREAIEH THAN 55('0 FPS - CONTINUE _ISSICN

_. LEbS THA_ 5500 FPS - EXECUTE EArTh t)R61T ALTERNATE

MISSION REV DATE ISECTIUN GRUUP PAGE

APOLLO 15 FNL 5/317E TRAJECTORY EARTh ORBIT
AND GUIDANCE I AND ILl 5-5
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MISSION RULES

SECTION 5 - TRAJECTCRY AND GUIDANCE - CONTINUED

R ITEM

5-35 OIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION---

A, VIOLATION OF ANY OF ThE FOLLOWING MEANS TLI IS NO-GO---

OELTA XDOT IS .GhEATEF THAN +/- 38 FPS

DELTA YDOT IS GREATER THAN +/- 73 FPS

DELTA ZDOT IS GREATER THAN+l- 87 FPS

DELTA VT IS GREATER THAN ./- 3_ FPS

B. VIOLATION OF ANY OF THE FCLLDNING MEANS ILl IS TEMPORARILY NO-GO---

DELTA XDUT IE BETMFEN +/- 7.5 AND +/- 38 FPS

DELTA YDOT I_ BETHEEN ./- 41 AND ./- 73 FPS

DELTA ZDDT IS BETkEEN ./- 28 AND ./- 87 FPS

DELTA VT IS BEThEEN ./- t4 AND ./- 34 FPS

NOTE

ILl IS N_-GC UNTIL PARTS C AND 5-36 APE
DETERMINED (ORBITAL PARAMETER OECISIONSI.

C. VIOLATION OF ANY OF THE FOLLONIHG ORBITAL DECISION PARAMETERS AT GET = I HR _5 NIN MEANS
TLI IS NO-GO* PABAMETERS ARE IU VERSUS MSFN,

SEMI-MAJOR AXIS |S GREATER THAN +/- 3.28 NH

CROSSBANGE VELOCITY IS G_EATER THAN +/- 32 FPS

h-3o DIFF{RENCE IN MSFN AND IU CD_hRANGE PQSITICN (DELTA RV) IS GREATER THAN +I- [Q5_IO0 FT AT GET =
5o vim _EANS ILl IS NO-GO.

_-3T _ITH AN S-IVB GUID R_F FAIL OR AN S-IV8 ACCELEROHETEW FAIL DURING LAUNCH PHASE, VIOLATION OF AhV
(IF THE FHLLGWING ORBITAL DECISION PARAMETERS MEANS ILl IS NO- GO. PARAMETERS ARE CHC VERSLS
;.ISF_.

A, DIFFERENCE IN DOWNRANGE POSITION IS GREATER THAN ./- 535,.gOn FEET AT GET = 56 MIND

,}, DIFFERENCE IN SEHIMAJCh _XIS IS GREATER THAN +I- II.6 N. MI AT GET = I HR 45 MIN,

C* DIFFERENCE IN CRDSS_ANGE VELOCITY IS GREATER THAN ./- 78,T FPS AT GET = I HR 45 NIN,

_ULES 5-38 THFCUGH 5-45
AKE kESEHVEO,

MISSION REV DATE _ECTION GROUP PAGE
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MISSION RULES to,2

SECTICN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-46 THE CMC OR LGC HILL BE TEMPORARILY NO-GO FCR MANEUVER CONTROL FOR ANY OF THE FOLLOWING---

A° COMPUTER PROGRAM ALA_S---

SINGLE OCCURRENCE - 03205, 002[4, 00777, 01107, 01407t 07777, 04777, 07777t [0777t [3777,
14777

CONTINUOUS OCCUkRENCE - 20_30, 20b07_ 206[0, 2110_, 21204, 212q6, 21210_ 21302, 215_I_
2[502, 2152[t 31104t 3[20[1 31ZO2t 31203_ 31207t 3[2[[

b. CMC/I_b ALIGNMENT EISCREPANCy (FOR MANEUVER EXECUTION, MONITERING, ANI) OREIT
OETERMINATIONI.

[. SEXTANT STAR CHECK--- AUTO DPTICS POSITIONING POES NOT PLACE SELECTED STAR
IN FIELO UF VISICN EF SXT°

2. HCRIZ_N CHECK ERRCR IS GREATER THAN 4 OEG FOk RETROFIRE FROM EPO°

C. LGC/[Mb ALIGNMENT DISCREPANCY I_DICATE BY GREATER THAN 2" UEG FROM PREDICTED CCAS
CUbRUINATES.

D. O[FFERENCE BETWEEN _MC/LGC GROUND NAV CHECK AFTE_ A NAV UPDATE FROM GRCLNO IS---

[. LATITUUF IS GREATER TPAN .02 OEG.

Z_ LC_GITU_E IS GREATER T_A_'.02 OEGo

3. H IS GREATER THAh .2 NMo

L_-za? SP_.C_:CRAFT TLP,INC, MUST B_ PA|hTAINEC _[Tkilh THE LIM|TS---

CMC (SEC) LGC (SEE) AGS (see)

A. RETROFIRE 2 ..................

B. ENTRY 2 .......

C, TLI 2 ............... "-.,--

D. MCCIS 2 ..................

E. LOI/DOI/CIRC/LOPC 2 2

F, TEl 2 2

G. DESCENT .S .3 .3

H. ASCENT .5 .3 _3

I • RENDEZVOUS •5 • 5 , 5

d. SXT TRACKING .5

_ULES 5-_8 THRU 5-55 ARE RESEFVED.

MISSION REV CATE SECTICh GROUP PAGE
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MISSION RULES lo3

$ECT[CN 5 - TkAJECTORY ANU GUXOAi_CE - CUhT[NUED

R ITeM

5-50 t<ESI:R VED

5-57 TRANSLUN_R _ EXE_UT|CN C_|TER|A

A° MCC 2 AND _ ARE _REFERR_C EXECUTION PC[NTS, THE FIRST MIOCOURSE W[LL BE D_LAYED UNTIL MCC2
IF THE COST IS NOT PRCH[EATIVEo

_, _[OGQURSE ¢_R_GTT_S _[LL bE ¢O_PUTEO TO UT|L[LE 1H_ P_EFE_ED ¸ PR_P_)LSION SYSTEM. TH]S
_AY INCLUUE NON-FREE PETURN MANEUVERS OFF OF A NOMINAL FREE PETURN TRAJECTORY.

C° _HEh THE _GMINAL MISSION IS HYSRIID, THE MANEUVE_ TU GO NON-FREE _[LL BE EXECUTED AT MCC 2,

5-5b RE SERVEO

5-5_ L()[ SttALL BE TARGETEn WITHIN TPESE CCNSTRA|NTS---

A. TH[ PER]CYNTHIUN OF TPE _PPR_ACH HYPERBt_LA _ILL BE MAINTAINED WITHIN ./- 10 NM OF _P
TARGFT.

_° THE ALTITUDE [IF THE NOOE (BETWEFN THE APPROACH HYPERBOLA ANF) THE DffSIRED LPOI WILL 8E
MAInTaINED BETWEEN -10 _ +15 kM CF _P TARGET.

5-CO A IGuI FLR L_I kE_UIRES THE F_LLOWING---

A. CUM_ITME_T TO AT LEAST 4 HRS IN LPC (P_OVIDES U_E REV uF TRACK AFTEP LC! FOR C_LCULATION CF
TEl)°

_, A_EQUATE FUEL RLMA[NIhG FO_ SUbSEqUeNT LUNAR ORHIT _PERAT|_NS (MINIHUM |S TEl AND TEC
MC¢'S)

HISSiUN REV CATE SECT[GN GROUP PAGE
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MISSION RULES le4

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-b_ P_EMATORE LOI.SHOIDQWN FOR $PS PROBLEMS ILOI ABORT MODES)

A, SHUTDOWN IN MODE I REGION -

EXECUTE A OPS 2 HR DIRECT ABORT FOR---

Lql BURN TIME FROM 0 TO 1.34

LOT DELTA VN FROM O TC b_2

EXECUTE A DPS 30 MIK DIRECT ABORT FOR---

LOT BURN TIME FROM I•+34 TD i.55

LO| DELTA VM FROM 8_2 TO 789

EXECUTE A UPS TO DEPLETION 3O-MIN DIRECT ABORT FOLLOWED BY A SUPPLEMEATARY APS
BURN 2 HRS LATER_

LOT BUHN TIME F_OM I+55 T_ L.BT

LOT DELTA V FRbM 78g TO Bog

B, SHUTDCW,¢ I14 MODE IT REGIL_ -

EXECUTE A UPS 2-IMPULSE CIRCUMLUNAR ORBIT---

LOT BURN TIME FROM _+57 10 3+07

LOI DELTA VM FROM BfJ9 TC 1313

C, SHUTULWL_ Ik NUDE I|I REGION -

EXECUI_ IEI ISPS CR UPS) AT NEXT OPPORTUNITY 00 INITIATE AN ALTERNATE MISSION-- 7

LOT _bRN TI_E F_nM _407 TC 6+32

LCI DELTA V FROM 1313 T_ 2998

I. ALL ABORI _ANEUVERS A_E MCC-H TARGETED

EXCEPT FOR THE ORS 3O-MI_ ABORT WHICH IS
TAKEN FRCM THE CB C_U_RT

2, CONTROL LIMITS APPLY AS FOLLOWS ---

LOT HORN TIME LOI DELTA VM LIMITS

TO 1+34 0 TL o_2 TIGHT
1.3_ TC 3.5q) o42 TO 16_1 LOOSE
3+50 TC 6._2 1641 [C 2998 TIGHT

5-6E IF ThE $PS FAILS AT IG_ITICN---

A. MC_ - RESCHEOULE MCC FOR FLYBY 1RAJECT_RY WITH OPSISM-RCS EXECUTION,

b. LCI - EXECUTE A_ORT' MANEUVER WITH DPS/S_-RCS,

C. DOT - EXECUTE GROUND COMPUTED TEl WITH OPS AS SOON AS PRACTICAL.

_ULES 5-b3 THROUGH 5-75
ARE KESERVEO°

_ISSIDN REV DATE SECTION GROUP PAGE
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MISSION RULES

SEGTIL.N 5 - TKAJ_CTDRY AND GU[DA_E - CQNTINUFO

R I TEM
--, ..... 4

5-76 THE DOT MANEUVER WILL BE TARGETED TO PROD&ICE A 50K PT HP AT'PDI AND TO OPTIMIZE THE GROUND TRACK
FOR LUNAR LANbING AND FOR LANCMARK pHOTOGRAPHS. J

5-77 A 4G01 FOR DOT REQUIRES CORMITMENT TO AT LEAST 4 HRS IN LUNAR ORBIT.

NOTE

{FIS P_OVIOES ENE FULL REV OF TRACK AFTER
DOT FOR CALCULATION OF TEl

5-71_ AFTER AOS FOLLOWING DOlt EXECUTION OF THE BAILOUT A_GRT MANEUVER WILL BE RECOMMENDED IF INCOMING

MSFN RADAR DATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TO OR LESS THAN I,O NM ABOVE TFE
LUNAR TERRAI_

NOTES

I, THE PERICYNTHIUN ALTITUDE WHICH CORRESPONDS TO

1._ _R CLOSEST APPROACH IS 3,b NM.

2, THE VALUE OF DOPPLER RESIDUALS AT AOS WHICH

CORkESPENDS T_ THIS PERICYNTHILIN IS -32 CYCLES
PER SECOND.

MISSION REV OATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

k ITEM

5-T9 PkIOR TO UNDO£KINGt CSM RANEUVERS WILL BE SCHEDULED ASAP TO CORRECT THE FDLLCWING SITUATIONS---

A. MISS DISTANCE OVER T_E LLS GREATER THAN 0.5 DEC OUT OF PLANE

B. DEVIATION IN APPRDACH AZIMUTH GREATER THAN ./- 10 DEC FROM THE NOMINAL

C° CURRENT PERICYNTHIO_ ALTITUUE LESS THAN 30000 FT

D. PREDICTbD ALTITUDE AT POT IGNITION LESS THAN 30000 FT DR GREATER THAN 7_00 FT {PREDICTIUhS
WILL BE BIASED USING EXPECTED/CALCULATED WORST CASE PROPAGATION ERRnRS).

NOTE

WHE_ P_SSIELE ANY REQUIRED MANEUVER(S) WOULD BE
SCHEDULED SHCRTLY AFTER CREW WAKE-UP UN POl DAY°

5-80 THE DOT TRIM MANEUVER WILL BE TARGETED TO ACHIEVE THF FOLLOWING CONDITIONS---

A. ALTITUDE AT POl BETWEEN 35fOOO AND 5OtOOq FT

B. MI_S DISTANCE OVFR TEE LLS EQUAL TO ZERO

C, APPROACH AZIMUIH RETURNED T_ NORMAL

NGTE

MR 5-T9 MUST _E VIOLATED dEFORE THE DOT
TRIM MANEUVER IS REQUIRED

5-_I AFTER ADS FOLLOWING THE DOT TRIM MANEUVER, EXECUTION uF THE BAILOUT ABORT MANEUVER WILL eE
RECDMMEhDEU IF INCOMING MSFN CATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TO DR LESS THAN
l,O NM AdOVE THE LUNAR TERRA[_

NOTES

_, THIS PULE APPLIES TO A RETROGRADE SPS
MANEUVER APPROXIMATELY 180 DEGREES FROM
FERICYNTMIDN,

2. THE PERICYNTHION. ALTITUDE WHICH
CORRESPONDS TO 1,n NM CLOSEST

APPROACH IS TBD NM,

3. THE VALUE CF UOPPLER RESIDUALS
AT A_S WHICH C&RRESPUNUS TD THIS
PERICYNTHION IS TBD CYCLES PER
SECOND.

MISSION REV _ATE SECTIGN GROUP PAGE
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MISSION RULES lo7

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

w ITEM

5-82 AN UPDATE TO.THE LLS WILL BE PROVIDE0 THE CREW DURING POT TO CURRECT ANY OOWNRANOE ERRURS THAT
HAVE kCCURULATED IN THE LGC ESTIMATE OF POSITION PROVIDING THIS UPDATE IS NO LESS THAN ThOU ET
NOR MORE THAN 35t000 FT.

i5-83 THE CIRCUL_RIZATION MANEUVER _ILL BE TARGETED TO ACHIEVE A CIRCULAR ORBIT AT RENDEZVOUS AND AN
ORBITAL PERIOD THAT MAINIAINS THE GSM SOLO TIMELINE.

5-84 A. "nAELLS _ SIGHTINGS WELL BE CONSIDERED ACCEPTABLE Ela TIIEpRF-J'AISSIONLLS POSITI()NIS
CHANGED BY LESS TIIAN-

x _<lo_oooz_T

R<_,oooZI

B. POWERED 'DESCENT WILL BE SLIPPED AS REQUIRED TO ACHIEVE AN ACCEPTABLE SET OF LANDMARK

SIGHTINGS. IF THE DELAY IN POT CCMPROMISES EITHER LANDING OR ABCRT CAPABILITY, AN
ALTERNATIVE TARGET _IlL eE SELECTED TC MAXIMIZE CLEARANCE OF MOUNTAINOUS TERRAIN.

5-85 ALLOWABLE HISALIUN,_EhTS AT P_( ARE 0.6 DIG ABOUT THE X ANO Y AXES. IF THE SECOND P52 ALIGNMEkT
uETECIS DRIFT RATES INDICATIVE CF GREATER MISALIGNMENT, POI WILL BE SLIPPED CNE REV.

RULES 5-66 THRCUGH 5-69 ARE RESEPVED.

MISSION REV GATE _ECTION GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORy AND GUIDANCE - OJNTINUFD

R ITEM

5-90 LR DATA IS RE._UIRED FOR LANDI_Go

A. L(3CK-Ch

I, LR CONVERGENCE (ALTITUDE QNLYb - DATA NJI BEING ACCEPTED OR CONVERGING
FOLLOWING LOCK-CN FCR 60 SECGND_°

2, LR DATA ACCEPTEC ANC CONVERGED CC_TINU_U$ TQ Pb_ - ¢UNTINUE MISSION IF LOSS
CF LCCK OCCURS IN P64.

3, LR DATA ACCEPTED A_O CONVERGED WITH SUBSEQUENT ORUPOUT - CONTINUE TO P6_,

(A| LANDING RACAg REGAINED IN P_6,

111 DATA ACCEPIE_ BY LGC - CONTI_E MISSION

(21 DATA NCT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING

(BI LANDING RACAR hOT REGAINED AT P6_ - ABOR3

4, LATE LR LOCK-ON WIT_ CATA BEIN_ INCORP{)RAT[D AND CONVERGING - CONTINUE TO
P-64.

(A) DATA ACCEPTED BY LGC - CONTINUE MISSION

(Bl DATA NOT ACCEPTEE BY LGC - ATTEMPT MANUAL LANDING

b. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCCKPORATION

1, RGNS ALTITUDE LESS THAN 22t000 FEET AND PGNS NAVIGATION ERR_RSt CONFIRMED BY
MSFN OR DOPPLER RESIDUALSt THAT CAUSE THE AGS-PGNS RADIAL VELOCITY
DIFFEHENGE TO EXCEE£ MINUS 10 FPS - ABORT°

2. PGNS ALTITUDE LESS THAN l_10OO FEET AND PGNS NAVIGATION ERRQRSt CONPIRMED BY
DOPPLER BUT NOT BY _GSt CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TO
EXCEEO MINbS 2h FPS - AOCRT,

3. PGNS ALTITUDE LESS THAN [3rOOD FT

(A) CCNFIRMED FG,wS CREJSSRANGE VELOCIIY ERROR (DELTA Y DOT( EXCEEDS . 40 FPS (SOUTH) -
A_ORT

(B) RA_IAL _69 NOT INCORPORATE()- ABORT

4. PGNS ALTITUDE LFSS ThAN 6DOn FT - ABORT

MISSION REV CATE iSECTIOh GROUP PAGE
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MISSION RULES lo9

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R IT[_

5-_1 P_WEKEO DESCENT WILL BE TERH[N_TED FOR THE FOLLOWING---

A° PGNS NAVIGATION ERRORS CONFIRMED BY NSFN OR DOPPLER RESIDUALS THAT RESULT IN THE FOLL_WI_(;
AGS-PGNS DIFFER.ENCES---

OELTA X OCT (DOWNRANGE) G_EATER THAN + TSD OR -45 FPS

UELTA Y DOT (¢ROSSRANGE) GREATER THAN +/- gO EPS

DELTA Z DOT (RACIAL| GREATER THAN . TBD OR -35 FPS

B. PGNS NAV[GAIION ERRORSt CONFIRMED BY DOPPLER RES[GUAL _UT NUT BY AGS, THAT RESULT IN THE
FULLOWIN_ RSFN-PGNS'VELOCITY OIFFERENCES---

DELTA Y D_T (CRCSSRANGE! GREATER THAN ./- 20_ FPS

OELTA Z DOT |R_DIAL) GkEATER THAN . TGD C_-35 FF"3

C. CU_MANDEO TH_USI INCREASING PRIOR TO THROTTLE GOWN OR P63 TGO = RO SECONDS.

0. No THRCTTLZ RECOVERY BY F63/b4 PROGRAM SWITCH PLUS 15 SECONDS°

c. FAILURE T_ ACHIEVE FTP 8Y hOMINAL TIG .31 SECONDS (ABORT AT GTC OIVERGEhCEI

F° FAILURE TC ENTER P64 WHEh TGO = 60 SECONDS

_. THE FOLLOWING PGNS ALARMS--- 201_5, _21_, 2043_t 20bOTt 21103, _11_7, 2t204, 2130_, 21501,
0_402 (CC_NTINUING)

5-_2 Al_ Ab_URT wILL NGT BE RE_UFSTEC Ff!R A PGN5 FA|LUR_ AFTER PiTCHOVER IN THE APPROACH PHASE.

RUL[ 5-_3 THK_UGH 5-1_) ARF RESERV_C

MISSION REV GATE SECTI£N GROUP PAGE

APCLLO 15 FNL 513/71 TRAjECTCRY LUNAR ORBIT

AND GUICANCE 5-16



NASA - Manned Spacecraft Center
110

MISSION RULES

SECTION _ - TI_AJE_TORy AND GUIDANCE - CONTINUED

R ;TE:4
-_r .....

5-L_I LM LIFTGFF WILL BE OELAYEC ONE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NCMINAL LIFTUFF TI_E
GREATER THAN

A. I0 SECUNDS FUR THE SHCRT RNOZ TECHNIQUE

B, gO SECONDS FOR THE CGELLIPTIC SEQUENCE RNDZ

5-IG2 FOLLOWING A DESCENT ABCRT t GUIDANCE S_ITCHOVER TD AG_ WILt BE PERFORMED FOR---

A. THE FCLLDWING PGNS ALARMS--- 201h5, O02I_t 2063D, 23607t 21103, 9110Tt 2120At 21302p AND
21501

b, P_NS NAVIGATION ERRORS THAT RESULT IN---

I. AG_ RRE_ICTEO INSERTION HR LE_S THAN 4OtOOn FEET.

2. AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 43 NAUTICAL MLLFS.

3. AGS PREDICTED IKSERTICN HEDGE ANGLE GREATER THAN 1.0 DEGREE.

5-10J i)URINb ASCENT_ GUIDANCE SWITCFOVER TO AGS WILL BE PERFORMED FOR---

A. THE EGLLU_ING PGNS ALARMS--- 2_I05, ()_2L_t 20_30_ 20607_ 21[O3t g11_7, 2120_, 21302t A_O
215_'I

b. PN_S NAVIGATION ERRORS, GONFIk_ED @y AGS RESIDUALSt THAI RESULT IN THE FOLLOWING MSFN-PNGS
VELbCITY DIFFERINCES---

IIELTA X DCT (OG_.NRAKGE) GREAIER TMA_ ./- 2_ FPS

DELTA Y DOT (CR_bSRANCEI GREATER THAN +I- 93 FPS (CDELLIRTIC SEQUENCE RENDELVOUS|
GREATER IHAN ./- 45 FPS (SHORT RENOELVUUSI

UELTA Z &CT IRADIAL) GREATER THAN ./- )T FPS

L, PGNS NAVIGAFI3N cRRCRS THAT RESULT IN---

L. AGS P_EOICTED INSERTION HP LESa THAN 4O, Ogg FEET.

2. AbS PREDICTED INSERTION HA GREAIE_ THAN TARGET VALUE PLUS 40 NAUTICAL MILES.

3. AGS PREDICTED INSE_TICN WEDGE ANGLES G_EATEK THAN I.0 DEGREE {CDELLIPTIC
St_UEI_CE RF._DEZVCU_I GREATER THAN .).b DEG (SHORT RENDFZVOUSI

U. IF MSFN NOT VALID DL_ING ASCENT THE FCLLUWING DOPPLER RESIDUALS WILL BE USED TO CONFIPH
SWITCHDVER---

I. AuS - PGNS IJELTA X COT IO0_NRANGEI GREATER THAN .I- 24 FPS AND DOPPLER -
PGNS RESIDUAL GREATER THAN I_ FPS.

2. AGS - PGNS DELTA Z gOT (RAInfALl GREATER THAN +/- 37 FPS AND DOPPLER - PGNS
RESIDUAL GREATER THAN _3 FPS.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES tit

SFCTICM 5 - TRAJECTDRY AND GUIDANCE - CnNTINUED

R ITEM

5-10€ DURING ASCENT., THE AGS WILL _E BECLARED NO-GC FOR CONFIRMED'AGS NAVIGATION ERRORS THAT RESULT
IN---

A. PGNS PREOJCTED .INSERTION HP LESS THAN 30BOO0 FT,

D. PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 4h NM

C. PDNS PREDICTED INSERTICN WEDGE ANGLE GREATER THAN 1.0 DEGREE ICOELLIPTIC SEQUENCE
RENDEZVUUS) GREATER THAN 0.5 DEG (SH_RT RENDEZVDUSI

5-1L,5 THE GRUUND WILL NOT _EQUESI SwITCHOVER AFT.ER AGS TGC LESS THAN 3G SEC.

RULE NUMBERS 5-I06 THROUGH
5-110 ARE RESER_D

MISSION REV, CATE SECTIDk GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTO_tY AND GUIDANCE - CONTINUED

k ITEM

5-111 THE PGNS IS PRIME FUR EITHE_ THE SHURT P._NDZ)TPI ONLY) DR T_E COELLIPTIC SEQUENCE (CSI,CDHt AND
TPi) MANEUVER COMPUTATION/EXECUTiON WITH THE AGS AS BACKUP UT)LIZING THE ACCEPTED SOLUTION. THE
AVA)LABLE SGLUT10NS FOR THESE PANEUVER|S) ARE° fiN ORDER OF PRIORITY) PGNStAGS,CMCcANO CHARTS_

A° THE FCLLG_iNG VOTING LOGIC WILL BE OBSERVED FOR ALL _ANEUVERS_--

1. IF VHF AND _R AGPEE - VOTE 2 GUT OF 3 SOURCES AND EXECUTE THE P_IUR[TY
SOLUTION

2° IF VHF AND RR DISAGREE - MSFN W)LL BE UTILIZED TO ISOLATE THE FAILED SYSTEM

_. AGREEMENT B_TWEEN SCU_CES IS DEFINED AS---

1. SHORT RNOZ - TPl---

(AI 3 FPS iN _ELTA VX

(_l 7 FPS tN 0_LT_ VV

(C) 9 FPS IN DELTA VZ
NCTE

LM _)ASES OF I FPS )N _LTA YX A_ _2 EPS WILL BE APPL)E_ TO
THE LM _LUT)CN ECR CCM_ARIS_N _)TH T_E _SM SULD_I_N

_ _L|_T_ SE_C_ R_ ALL _A_E_S _

IA) _ E_S IN _T_ _

I_) _ E_S |N _E_ _Y

_° _ _R_ S_U_I_ E_ T_ R_A_E _A_ _A_O_E_ _I_ _AYS _E E_E_U_E_ _ _EA_ER _N

5-1L2 L)ETnFF _[LL BE C_MPUTED TC $_TISFY THE FOLLU_ING C_NSTkAINTS---

A° SH_RT _DZ

1° ThE DELTA H AT TEl _ILL _E 15 _M.

2. T_E OELTA THETA _T TPI WILL BE * 1°B9 DEC°

3, TP! wILL _CUR _ MINUTES AFTEK |NSERTION.

_. TH[ _EOGF ANGLE _T INSFRTILN _[LL _E ZE_U _EGREES.

_° CUELLIPTIC SEQUENCE RNDZ

1, THE OELTA h AT TPl _ILL _E 15 N_.

_. TNE I_iNAL ELEVATION ANGLE 126.6) DEG WILL DCCUR 16 MXN PRIOR TC SUNRISE°

_ THE CBH MA_EbVE_ _ILL BE APP_G×|_ATELY ZERO DELTA Vo

5-113 CUELL[PTIC SE_E!¢CE RNGZ EXECLTION StIALL, WHERE POSS)6LE, OBSERVE THE FOLLOWING CONSTRAINTS--

A. THF _CTUAL OELT_ M _Y _ SLIPPEO €/- _ _M FROM 15 NM°

i_° TPI MAY CCCU_ N_ EARLIE_ TEAN 31 _)N ER)_R TO SUNRISE,

C. THE DELTA T BETWEEN CCH _ND TPi MUST eE GRE_TER THAN _0 MIN.

MISSION REV CATE SECTIGh GROUP PAGE
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MISSION RULES
SECTIuN 5 - TRAJECTGRy AND GUIDANCE - CONTINUEO

R ITEM
-- I.....

JS-_l_ THE aBAILGUTI MANEUVER TC TRANSFER FROM THE SHORT RNDZ TECHNIQUE TO THE COELLIPTIC SEQUENCE RNCZ
WILL BE EXECUTED IF---

A, THE DELTA VG OP THE TWEAF MANEUVER B_C_MES GREATER THAN 6h FPS,

B. EXECUTIGN CF THE TWEAK _CULD RESULT IN A LM PERILUNE OF LESS THAN 5 NM.

5-115 TWO INDEPENDENTMETHOOSOFRNDZNAVIGATIONAREREqUIRED TO COMMITTO ll_E SHORT RNDZ. 11-1E
ACCEPTABLE RNOZ NAVIGATIC_ TECHNIQUES ARE ....

A, LOG AMD RNDZ RACAR

B, AEA A_D KNDZ RACAR

Co AEAt VHF EMS, LM _CAS AND CSM LIGET

Do AEA, VHE CMC, LM CCAS AMD LIGHT

E. GMC_ SE×TANTe AkO L_ LIGHT

F. C_CI VHF CMC, SEXTANIf AND REELECTED SUNLIGHT

G. ¢MC_ VHF CMC_ CSP CO_St AN_ LM LIGHT

H. GMCt VHF CMC_ CSM CO_St AND REFLECTEO SUNLIGHT

kULES 5-1_6 THROUGH 5-_2_
ARE kESEKVEO.

MISSIUN REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 5 " TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-121 TRANSEARTH MCC WILL BE TARGETED TO ACHIEVE ENTRY CONDITIONSAS FOLLOWS-=-

A° IF VEI GREATER THAN 31DO0 FPS DR G_N ND-GU_ USE STEEP TARGET LINE,

Bo IF VEl LESS THAN' 3LDO0 FPS AND G_N GOt USE SHALLOH TARGET LINE,

5-122 TRANSEAKTH MCC PHILOSOPHy

A. TEE hCC HILL NOT USE LANDING POINT CONTRGL UNLESS THE LANDING POINT IS DNACCEPTAbLE,

Bo IF HA_MA EI IS OUTSIDE THE ENTRY _GRRICER, EXECUTE MCC ASAP IEXC_PT---MCCSIo

C° _CG GREATER THAN MINIMbM IMPULSE CAPABILITY _[LL USE THE SPS IF PRACTICAL°

5-1Z TEE MCC FOR LANOING AREA CCNT_GL---

A. PRIOR TO EI-2# HRS---RILL BE E_EGUTED FUR RECOVERY ACCESS VIOLATIONSt UNACCEPTABLE WEATHER
AT IPt UR IF THERE IS ANY LAND _ASS I_ THE G&N EdSm OR CONSTANT G LANDIhG AREAS OR IF
SIGNIFICAhT LAND MASS IS IN ANY OTHER PCRTION OF THE OPERATIONAL FOOTPRINT.

R. _FTER EI-24 HRS---WILL NOT BE EXECUTEC,

_-IZA _ESE_VED

_-I_5 rl_C_lJP ENTRY IS CONSTRAINED AS FOLLE]_S---

Ao THE CONSTANT G {:NTRy RU_T FALL BETWEE_ B AND 5 G_S°

_, EmS RAKGi_G WILL NOT EE _TTEMPTED UNTIL V IS LESS THAN 25500 FPS°

5-126 _EAINER AVOIDANCE _ITH AFRECYNAMIC LIFT WILL NOT RE ATTEMPTED UNLESS THE GgN IS OPERATIONALt ER
EMS-INDICATED VELOCITY IS LES3 THA,_ 2550_ FPS°

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTICE 5 - TRAJECTORY AND GUIDANCE - CONTINUED

R ITEM

5-121 PREDICTED ENTRY CORRIDOR VIOLATION AFTER THE LAST MOO OPPORTUNITY---

A. UNDERSHOOT LINE EXCEECEO'-- GROUND ADVISE CREW TO FLY FULL LIFT UNTIL PEAK G IS PASSEC,
THEN FLY GSN,

B, OVERSHOOT LINE EXCEEDED---GROUNLI ADVISE CREW TO FLY NEGATIVE LIFT TO 2 E_S FOLLQWEO BY 4-G
CONSTANT ENTRY.

5-128 RESERVED

5-[29 _ESERVEO

5-13 _) THL G&N IS NO-GO DURING ENTRY IF---

A, P65 VALUE CF VL DIFFERS ERCH THE GRCUk_ CUHPUTEO LIMITS

B, P65 VALUE CF DL DIFFERS FREM THE GRCUhP COMPUTED LIMITS.

C. CAUSES TRAJECTORY TC VIOLATE THE OFFSET LIMITS (SKIP) ON FMS SCRC)LL.

U. CAUSES TRAJECTORY TC VICLATE THE C_SET LLMITS (G} Oh EMS SCROLL.

E • THE GSN TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER
THAN 5 DEG.

F, THE G_N TRIM ATTITUDES AT .0S G DIFFERS FROMTHE GROUNDVALUESBY GREATERTHAN 5 DEG.

G. THE CMC FAILS TO SEQUENCEFROMP63 TO P6k AT RET .05 G ±5 SEE.

MISSION REV DATE SECTION GROUP PAGE
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SECTION S - TRAJECTORY AND GUIDANCE - CONTINUFD

ITEM

5-13t TEl ABORTS AND RESIDUAL TkIMMING PHILOSOPHY.

A. IN GENERAL ONCE THE SPS HAS BEEN IGNITED, THE MANEUVER WILL BE COMPLETEO WITH THE SPS

ENGINE. THIS |MPLIES T_AT THERE WILt BE NO MANUAL SHUTDOWNS AND AS MANY RESTARTS AS
NECESSARy TO COMPLETE THE TEl' MANEUVER. QUANTITIES FOR THE DELTA V RULES LISTED BELOW FCR
PRENATLRE SHUTDOWNS ARE GUIDLINES FOR USE OF RCS PRUPPLLANT.

L, NC $P$ IGNITIU_- DO NET ATTEMPT A MANUAL RESTART. SLIP I RE_ AND DU
MALFUNCTION PROCEDURES.

2. AFTER SPS IGNITION, THERE WILL BE NC MANUAL _PS SHUTDOWN.

3. FCR PREMATURE S_UTO_WN---

{AT TEl DELTA V RERAINING GREATER THAN THE RCS DELTA V CAPABILITY MINUS 20 FPS -
RESTART SPS ANC COMPLETE THE TARGETE_ BUkN. NQ TRIM.

(BI TEl DELTA V REMAINING LESS THAN ThE RC$ DELTA V CAPABILITY _INUS 20 FPS, Bbl
GREATER THAN 5 FPS - WCS .X OR SPS MAY BE USED TO COMPLETE THE TARGETED BURN
BASE{) UPOK CREW JUDGEMENT. NO TRIM.

(C) . RESIDUAL LESS TPAN 5 FPS - TRIM X ANC Z.

NOTE--- THIS RULE ALSO APPLIES FCR A UPS TEl WITH N_ JPERATIUI_AL SPS FOR BACKUP.

B. PREMATLBE UPS TEl ShUTDEWE kITH AN OPERATIONAL SPS AS BACKUP.

I. NU DPS IGNITION - SLIP [ RPV ANO DC MALFUNCTION PROCEDURES AND RETARGET
_SING DPS DK SPS.

2. FOR A PREMATURE SHUI_C_N IN THE MCOE Ill REGION (ACHIEVED TEl DELTA V LESS
ThAN ITOO FPS/PRE-_ORT PERIO0 LESS TIIAN 15 HRI - TARGET THE SP$ FOR THE
NEXT TEl.

_. FEB A PRFMATUk_ SHUTOCWN IN TPE RCDE I REGIUN (ACHIEVE[) TEl DELTA V GREATER

THAN II_ FPS} - TARGET THE SP_ AT TEl . B HP.

_UtI:3 5-L}2 THRU 5-1:,q AI_E R_SERVEO°

MISSION REV DATE SECTION GROUP PAGE
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SFCTICh 5 - TRAJECTORY AND GUIbANCE - CONTINUED

R ITEM'

................................. __

i RANGE SAFETY RULES AND AGREEMENTS t

' GENERAL i

5-14q kA_GE SAFE TY POLl CI ES AND CRITERIA ARE SPECIFIED IN AFETR MANUAL IAFETRMI 127-I DATED I JANUARY
IVb9. THE FULLOWING MISSION RULES CONCERNING SPECIFIC AFETR/NASA iNTERFACE SUPPLEMENT AFEIRM
127-I.

_-141 rHE BSO WILL ACCONPLISH THE PAD EMERGENCY RANGE CUTOFF PRUCEDt_RE [F THE SPACE VEHICLE WILL NET

LIFT OFF AFTER IGNITION ANC NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND OARM/MFCE*
ONLY IN RESPONSE TO A COCEC VEREAL REQUEST FROM THE NASA LAUNCH VEHIGLE TEST CONDUCTOR (CLTCI.

THE CLTC wILL CALL THE RSU ON THE CLTC-RSO DIRECT LINE TO TRANSMIT THIS REQUEST. THE RSO WILL
NUT EXECUTE THIS PROCEDURE IF hE HAS A LIFT_FE INDICATION.

)-i_2 IHE FLIGHT DIRECTUR (FOI HILL [_[TIATE ABORT IN RESPuNSE TO A CODED VERBAL REQUEST FROM THE RSC_
THIS PRUCEDbRE HILL BE EXECUTED IF _ANGE SAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED
A_D RSO EFFORTS TD TERMINATE THRUST HAVE FAILED. THE REQUEST FROM RSO TO FD WILL BE TRANSMITTEB

ON THE FLIGHT UIRECTUk L_P _ITH THE FIOG-RS_ PRIVATE LINE AS BACKUP.

5-143 [HE RSO wILL SEND eAkM/MFCC _ IN RESPONSE TCA CODED VERBAL REQUEST FROM THE FLIGHT DIRECTOR (FDI
CK FHE FLIGHT DYNAMICS dFFICER (FIDUI. THIS PROCEDURE WILL BE EXFCUTEO IF ABORT LIMITS HAVE
t_EEN EXCEEDED AND ABORT ACTIO_ hAS BEEN U_SUCCESSFUL. THE REQUEST FROM FD/FIDO TO THE RSD WILL
_E TRANSMITTED _N THE RSC LCCF {CAPE 1111 WITP THE FIDD-RSO PRIVATE L|NE AS BACKUP.

_-144 IHE FO WILL INFOR_ THE RSC WHEN THE S-IC NO. 3 OR NO. 4 ENGINE HAS SHUT DOWN BY STATING eRSE_
NO. 3 UUT _ OR 'NO. 4 OUT g CN THE RSO LOOP (CAPE Iltl ANOIOR ACTIVATE THE ENGINE OUT LIGHT CN
THE ,SO CONSOLE. THE NO. 3 ENGINE OUT LIGHT CIRCUIT FOR FD TO RSO IS HIGHLY DESIRABLE.

5-14_ IF B_N_E SAFETY DESTRUCT LINES ARE @IOLATECt THE RSO WILL SEND 'ARMIMFCC t AND NOTIFY THE
FOIFIDO. NC SPS THRUSTING WILL BE INITIATEG FOLLOWING SUCH RANGE SAFETY ACTION EXCEPT TO
PKuVIDE CRE_ SAFETY AS DETERMINEO _Y THE FC*

5-14_ (F AN ESfA_LISHED IMPACT PREOICTICN (IPI POINT IS ON THE CAPE KENNEDY LAND AREAe _DESTRUCT/PC '*
WILL BE TRA&_MITTED.

MISSION :REV OATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GU|DANCE -CONTINUFD

ITEM

5-147 IF AN ATTEMPT. IU TERMINATE FHRUST BY °OARN/MFCU Do IS UNSUCCESSFUL WHILE THE IP |S ON THE CAPE
KENNEDY LAND AREA_ IOBESTRUCT/pDI_ WILL BE SENT,

5-L48 WHEN THE [P HAS MOVED OFF THE CAPEr FLIGht TERMINATION ACTIUN WILL BE LIMITED TO '°ARH/MFC0O' CR
CREW INITIATED ABORT, THE °°DESTRUCT/POt' FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CDNFIRMATICN
OF SATISFACTORY SPACECRAFT SEFARATIDNm AND ONLY IF FUEL DISPERSION IS NECESSARY.

5-149 IF AN IP PCINT IS ESTABLISFED AND O'DESTRUCT/RD ot IS DEEMED UNNECESSARYt THE RSO WILL NOTIFY
FD/FIDD_ *OSAFE WILL BE SENT OPEN FD/FID_IS REQUEST---t,RSO SEND SAFE *a.

]
B-15_i. F()/FIDU WILL DECLARE T_ THE RSO WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN

JRBITt AND IHE RSO WILL NET ALLOW THE AFRICAN GATE TO BE OVERFLOWN,

5-151 AN ETR RANGE SAFETY bFFICER (_RSO) IS REQUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND IMPACT
PREDICTION CIIARrSt TO CBSERVE TELEMETRY DISPLAYS, AND TU TRANSMIT THE RANGE SAFETY FUNCTIONS
_I4EN COMMANDED TO DO SC _Y THE RSC, FOR FLIGHT AZIMUTHS LESS THAN OgO DEGREES THE BRSO WILL

ASSU,4E PRIMARY RANGE SAFETY RESPUNSIRILITY IN THE EVENT OF LnSS OF COMMUNICATIONS BETWEEN THE
_RSO AND THE RSO.

5-L52 SAR[NG BY THE RS3 WILL BE TRAASMITTEC AFTER GATE PE,_ETRATION AND FIRST S-IWB CUTOFF WHEN TPE
FU/FIUO REQUESTS---''RSO SEND SAFE,'' WHEN SAFING IS CUNFIRMEDt THE RSO WILL STATE 'OSAFI_G
CJNFIRME_I 'o. IN THE EVENT GE LESS CF CC_M WITH FD/FIDO, THE RSO WILL SEND SAFE ONLY IF HF C_N
CUNFLRM S-IV(_ CUTOFF,

b-LS_ IF SAFING CA,WNGT BE CONFIRME,3 BY THE KSD, ANOTHER SAFING ATTEMPT WILL BE MADE BY THE RSO ON THE
FIkST ORBITAL PASS UVER THE CAPE. COORDINATION wILL BP EFFECTED WITH THE SUPERINTENDENT CF
RANGE OPERATInNS ISRO) AND FIEC TU ENSURE CEMRAND CCVERAGEt AND TELEMETRY DISPLAY AVA[LABILITYI

_T THE AGREED TI_Et-FIOO WILL STArEr ,o RSO SEND SAFE'mo UPON CDNFIRMATIONt THE RSO WILL STATE_
OOSAFING CONFIRMED Do,

5-IE4 THE FUIFIDO WILL INF_RM THE RSG IMMEDIATELY UPON DETERMINATION DF A SPACECRAFT SEPARATION, THIS
NOTIFICATION WILL BE TRANSMITTED ON THE RSO LOOP (CAPE [III WITH THE FIDO-RSC PRIVATE LINE A_
_ACKUP,
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SECTICN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

k iTEM

i TRACKING SOURCES

5-155 AT LEAST INL (2) _EHICLE FCS|TILN DATA SOURCES ARE MANDATORY TO L/O FOR EACH PHASE OF PONERE_
FLIGHT PRIOR TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER T_ DETERMINE IF THE VEHICLE
IS NORMAL E_ VIOLATES ESTAeLISPED INFLIGHI SAFETY CRITERIA.

5-156 DATA FRUP TWO (21 OF IHE. FOLLOWING THREE (3| RADARS ARE MANDATORY TO L/O (OTHER HIGHLY
D_SIRABLEI--- BERMUDA FPS-ZOt BERMUDA FEQ-6t AND GRAND TURK TPQ-18°

5-L57 PRESENT POSITICN AND IP PECTS AT BEKMUOA (IDA) USING INPUTS FROM EITHER THE BOA FPS-tb OR BGA
FPw-_ RADAR ARE HIGHLY OES[RAELE FOR LAUNCH,

MISSION REV 0ATE SECTION GROUP PAGE
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SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

K I'TEN

....... u ...........

I AIRBORNE SYSTEMS o

b-_58 THU (2) OPERATIONAL _ANGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH VEHICLE SIAGE {S-]C, S-lit AND
S-IVb| ARE MANDATORY TO L/_, THE RANGE SAFETY SUPERVISUR (CRSSI AT THE tA_CH CONTRdL CENTER
W|LL OETERMINE IF THE RECEIVERS ARE OPERATING PROPERLY,

5-15q Id C-8AI'_O BEACCF, t_O. t qF N_, 2 IS HIGHLY DESIRABLE FOk LAUNCH,

HISSIUh RE_ O_TE SECTIbh GROUP PAGE
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• MISSION RULES

SECTION 5 - TRAJECTCRY AND GUIDANCB - CONTINUED

R ITEM

'' COMMAND/CONTRUL '

5-1_C NASA BERMUDA ORS COMMAND/CCNfROL CAPABILITY IS MANDATURY 10 L/O FOR FLIGHT AZIMUTHS LESS THAN qO
DEGREES.

5-161 A 4 SECOND [[ME DELAY BEThEEN ''ARM/_FCC'' AND ''DESTRUCT/PD 't WILL BE PROVIOEO BY TIMERS IN THE
RSO CONSOLE IN THE RCC, •

MISSION REV C_TE SECTIEh GROUP PAGE

APCLLO I_ FNL 5/3/?! TRAJECTCRY RANGE SAFETY

,_V4DGUIDANCE 5-26
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MISSION RULES

SECTICN 5 - TI_AJECTL_RY AND GUIDANCE - CONTINUED

R ITEM

' COMMUNICATIONS e

_-I_2 ONE Ill OF T_O (ZI PR(VAIEp I_DEPENOENT_ GEOGRAPHICALLY DIVERSIFIED C_IMMUNICATIONS L_NK$ _ETWEEN
TNE RSO AND _RSO IS MAN_ATCR_ AND THE DTHEA IS HIGHLY DES{RABLEo

_-_3 ,h_E 111 OF THE FOLLOWING TPREE I_) CDMMUNICA] ]ONS LINKS |S MANDATORY _ETWEE_ THE RS(I AND FD/FI[O
AND T_E UTIIERS ARE HIGHLY CESIRA_LE.

(A) RS,J LCUP (CAPE Ill( •

(B) _S_ PRIVA]E LINE*

(C) FLIGHT OIRECTD_ LOOP.

_.-It.4 A CI)*441_ICATIIJNS tli4_-_EIWEE._ rFIL _S.C AND TFI_ RANbE b_EETY SUPERVISOR ICR_SI AT THE LAUNCH

t.L)NTkDL LENf{_R IS MANDATCRY FLR {-_'I _'4INUTE [3LSTRUCT CH_CKSo

b-lt_5 A DIRE[.I LIF.€ CC'_MUNICAI"I{.F.S LIN_( dEI,EE,_ TF_E RSJ A_wb [HE LAUNCH VEHICLE TESI CnNOUCTDR ICLTC|
IS HIGHLY _)FSIRA_LE.

MISSION KEV _ATE S_CTIDh GRUUP PAGE

APOLLO 15 FNL _/3/71 TRAJECTORY RANGE SAFETY

AND GUIDANCE 5-27
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MISSION RULES

SECTION S - TRAJECTORY AND GUIDANCE - CONTINUED

., t

J' t ELEMET I_Y j

5-166 ZU TELEMETRY DATA IONBOARC GUi0ANCE PARAMETERSI TO THE RTCS ARE HIGHLY DESIRABLE UNTIL S_IV_
CUTOFF FOR IP COMPUTAIION AND RSO DISPLAY.

5-tBT TELEH_T_Y _EQUIKE_ENTE TC BE OISPL_YED FOR THE _SO AND THE BESG ARE HIGHLY OESI_ABLE.

IMISSION REV DATE SECTION GROUP PAGE

APGLL_ 15 FNL 5/3/71 TRAJE_TDRY RANGE SAFETY
AND GUIDANCE 5-28
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MISSION RULES

SECTION S - TRAJECTI31_Y AND GUIDANCE - CONTINUED

R ITEM

I RANGE SAFETY WEATHER RESTRICTIONS e

5-168 RINU RESIRICTIGNS---

AN ANNUAL PROFILE WINC RESTRICTION OF 1.25 SIGMA It1 PERCENT) WILL BE l_ E_FECT FOR LAUNCH6

5-169 GELLING AED VISIBILITY RES1RICIIONS---

NO CEILING UR VISIBILITY RESTRICTIONS HILL BE IMPOSED PROVIDING CNV FPS-16 AND MILA IPQ-IR
RADARS AND BEACON ND. [ ARE OPERATIONAL,

I

MISSION REV DATE SECTIGh GROUP PAGE

APOLLO 15 FNL 5/3171 TRAJECTORY RANGE SAFETY
AND GUIDANCE 5-29
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MISSION RULES

SECTION 6 - SLV ° TBI THROUGH TBk/TB6A
ii ii i

R ITEM

SUMMARY OF LAUNCH PHASE RULES

6-1 S-IC LOSS OF THRUST

6-2 LOSS CF ATI{TUOE CONTROL

6-3 INERTIAL PLATFORM FAILURE.- ACCELERUNETER

a-4 SLV INERTIAL PLATFORM FAILURE

6-b EXCESSIVE ATTITUDE ERROR IN PITCH O_ YAW DURING S-IT BURN

b-7 S-If LOSS QF THRUST

6-8 S-IT GIMBAL SYSTEM FAILURE

6-_ S-IT SECOND PLANE SEPARATIUN FAILS

,6-Iq S-IV8 LOSS OF HYDRAULIC FLUID

o-II S-IVB LOSS OF THRUST

b-]2 S-IVB CULD HELIUM SHUTOFF VALVEIS) FAIL OPEN

THE FOLLOWING MIbSIOh RULES ALSO APPLY TO THIS SECTIUN---

NLINE

MISSION REV CATE SECTIOt¢ GRUUP PAGE

APOLLO 15 FML 5/3/71 SLV - TBI
THRU T _41TI_.A 6-t

i
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MISSION RULES

SECTION 6 - SLV - TBl THROUGH T86/TBAA - CONTINUED

R ITEM

A, BSE GENERALII_EO SWITCH SELECTOR COMMAND CAPABILITY EXISTS---

1, WHEN CREW ENABLES IU C_NMAND SYSTEM (EXCEPT AS'NOTED BELOW [N ITEM O|

2. FIVE SECONDS AFTER SPACECRAFT SEPARATION

B. BSE MANEUVER UPDATE ANO INHIBIT CAPABILITY EXISTS FOR TBT MANEUVERS ONLY,

C* BSE ,HAS NAVIGATION UROATE CAPABILITY (FNR 6-31 AND TARGET UPDATE CAPABILITY (_
REQUIREMENTI

D, BSE HAS NO COMMAND CAPABILITY DURING PCWERED BUHN PHASES.

E. A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S-(VB/IU IS DEFINED AS TOO0 FT.

F. 8SE WILL RECOMMEND [C S-EVE RESTART FOR ANY CONFIRMED CONDITION/ NALFUNCTEON IN THE LAUNCH
VEHICLE WHICH RESULTS IN---

E, A _ATASTROPHIC HAZARD

2. ACHIEVEMENT OF AN S-IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTOFF OR

SHUTDOWN CGNOITICNS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSION. IN
APPLYING THIS CRITERIA TO SPECIEIC MISSION RULESt A GO/NO-GO RECOMMENDATION
WILL BE REQUIRED IF INSUFFICIENT S-IVB CONSUMABLES OR PROPULSION PERFORMANCE
IS AVAILABLE TC ASSbRE ANY. FINITE PROBABILITY OF ACHIEVING A CUIEFF ORBIT

WITH THD NM APCGEE ALTITUDE.

u. IN THE EVENT OF NO S-IVB IGNITION AT RESTART OR AN EARLY S-IVB SECOND BURN CUTOFF. THE
SPALECRAFT SHOULD REMAIN ATTACHED TO THE S-IVBIIU AND MONITOR LHZ AND LCX ULLAGE PRESSURES
UNTIL THE STAGE STATUS CAN BE ASSESSED BY GROUND, IF EMERGENCY SEPARATION IS REQUIRED
IMMEDIATELY AFTER S-IVB CUTOFFt THE SPACECRAFT SHOULO IMMEDIATELY GO TC A SAFE DISTANC_
(7G,,)JFT) FROM THE S-IVE/IU.

_. ABII_I CR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECUMNENDED FOR THE FOLLOWING---

6-L S-I_ LOSS UF THPCST

6-2 LLSS OF ATTITUOE CChTROL

**_-7 S-I( LOSS OF THRUST

*_-B S-If ANY SINGLE _CTLATUR HARDUVER ,INBOARD

6-e S-I( SECOND FLAKE SEPARATION FAILS TO OCCUR AT TB3 . 31 SEC

b-l() S-IVB LOSS OF ENGINE HYDRAULIC FLUID PRIOR TO FIRST S-IVB BURN

6-LL S-IV_ STAGE LOSS OF THRUST

b-IZ S-IV_ CULD HELILP SHUTOFF VALVEISI FAILS OPEN

I. SPACECRAFT UUIOANCE TAKECVER WILL BE RECEMNENDEU FOR THE FOLLOWING---

6-4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE-ATTITUDE REFERENCE

7-_ LESS OH ATTITUCE CChTRCL DURING TES_ T_7

J. S-II/S-IV_ EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING---

*_6-6 EXCESSIVE AITITUEE ERRCR IN FITCH OR YAW DURING S-El BURN

_€_-7 S-I( LGSS uF THRUST

_6-B S-El AI;Y SINGLE ACTUATOR HARDCVER IEBOARO

*_6-L2 S-IV@ COLD HELIbM SHUTOFF VALVEIS) FAILS CPEN

** TIME DEPENDENT

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/_/T1 SLV - TBI
THRU TB_/TB_A 6-2
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MISSION RULES

SECTION 0 - SL'_ - TBI THROUGH TB_/TBAA - CONTINUED

R ITEM
__i ..... i

K. Ill" INHIBIT PRIOR TC RESTART OR SPACECRAFT SEPARATION MILL BE RECOMMENDED FOR TFE
FOLLOWING---

7-I INSUFFICIENT PROPELLANTS REMAIN FOR ACHIEVEMENT UF ACCEPTABLE ALTERNATE
MISSIONS.

7-5 FAILURE OF RANGE SAFEIY SYSTEM AFTER INSERTION

7-B LCSS CF ATTITUDE CONTROL

7-22 S-IVB LOSS DF E.hGINE HYDRAULIC PLUTO

8-6 S-IVE ACTUATOR CONFIRMED HAROEVER PRIOR TO TB6 . 9 PIN _0 SEC

8-8 LESS CF ATTITUDE CONTROL DURING S-IVB SECOND BURN

L. SPACECRAFT SEPAkATICN OR TLI INHIBIT MILL _E RECOMMENDED UNLFSS COMMAND ACTION IS
SUCCESSFUL FOR THE FCLLOWIhG---.

7-4 d-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF

x 7-A S-IVB COLD HELIUH SHUTOFF VALVES FAIL TO CLOSE

_€7-14 S-IVB STAGE CC)HM(I_BU_ DELTA PRESSURE REACHES OR EXCEEDS +36 OR -26 PSID

7-20 d-2 ENGINE START BOTrLE PRESSURE OUTSIDE RESTART LIMITS

* EPERGENCY SEPARATION &_QU|RED

M. BS_ hill INHIBIT TB6 IN THE EVENT A TLI NO-GO GECISION IS MADE IN TB_.

_. THERE VUSI BE AT LEAST AN 80 MIN COAST PERIOD BATMEEN SIVB FIRST AND SECOND BURNS.

MISSION REV O_TE SECTION GROUP PAGE

APuLLO 15 =_L 513171 SLV - TBI
THRU TBA/TB4A 6-3
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MISSION RULES

SECTION 6 - SLY - T81 THROUGH TB41TBAA - CONTINUED

R RULE CONOITION/NALFUNCTIONI PHASE t _ULING * CUES/NOTES/COMMENTS

q g !
t * o

6-1 S-I* STAGE LO.SS OF e_RUhCH * *CUES---
THRUST i * I

t * " *ASB. 1. THRUST OK SNITCHES - OFF
A* ANY SINGLE * gA* CONTENUE MISSION * (K33-E[5 THROUGH K_T-2151

ENGINE '* .1 *

PRIOR TO TB3 * * BSE INFORM FLIGHT AND i 2. THRUST CHAMBER PRESSURE
• * FLOG, * (08-101 THROUGH D8-LOSI
i e i

B, ANY TWO GR MORE * rE* ABORT * 3, L_NGITUNDINAL ACCELERATION
ENGINES PRI,CR _ * * (A2-6031
TU DEACTIVATIOW * * BSE INFORM FLIGHT AND *

DF ENGINE AUTO * * TRANSMIT ABORT REQUEST. * 4, FINAL THRUST OK CUTTOFF- ON

ABORT * * * CK52-115 TF_OUGHK56-115)

C, LOSS CF TMO * gO, ABORT *NOTES---
ADJACENT g _ *
CONTkOL ENGINES * * BSE INFORM FLIGHT'ANO *A&B. I. CREW HAY DEACTIVATE
AFTER ' * TRANSMIT ABORT REQUEST *AUTOqATIC.ABORT AFTER TBI 120 SEC*
DEACTIVATID_ dF ' * WHEN ALL ENGINES *
AUTO ABORT AhU * * CUT OFF *C,I, FOR LOSS OF TWO ADJAC£_I

BEFORE T82 .8 i * *CONTROL FNGINES BEFORE CECO (TO2
SEC * ' '.Of, ALL ENGINES WIbl CUT OFF AT

' * 'CEOOt FOR LOSS OF TWO ADJACENT
I). LOSS CF TWO ' 'D. CJNTII'._J_MISSION *CONTROL ENGINES AFTER CECO, ALL

ADJACENT CONTROL ' * *ENGINES WILL CUT OFF IMMEDIATELY,
ENGINES AFTER T82' * BS_ INFORM FLIGHT '

. 8 SEC ' * AND FEUD, *D*I. ALL ENGINES WILL SHUT OOW_
• * 'IMMEDIATELY, S-ICIS-II STAGING IS

E* LOSS UF THRUST - *LAUNCF 'E* CONTINUE MISSION *ENABLED AT TO2 . IB*6 SEC*
ENGINE 3 OR 4 ' J *
(THIS RULE * * BSE IhFLRR FLIGHT AND *CUES---
APPLIES ONLY FOR ' i FIOO, *

THE UNIQUE CASE ' ' FLIGHT INFORM RSO, *E.I. THRUST CHAMBER PRESSURE

OF ENGINE 3 OR A ' * *(OB-l_3 ANB OR-IOAI
THRUST LOSS * * *

BETWEEN C TO 45 * , * 2, ENGINE 3 OR ENGINE A THRUST GK

SECT * * *SWITCHES OFF (K3g-115 THROUGH
• _ *K46-1151

I* VOICE CORM ' ' i. IAI FLIGHT CUNFIRH g
WITH RSO ' * E_GINE 3 OR 4 *++3, ENGINE 3 9R € FNL TH[UST _K

' * OUT VIA RSO 'CUTOFF 1K54-115 THROUGH KSS'IISI
' ' PRI_ATE LINE, *
• * *NOTES---
' • (B) FLIGHT CONFIRM *
o , NO GTHER KNOWN *E,t, RSU LOOP 111 OR FD LOOP BACKUP
' ' ANOMALIES 'TO Pt,
t * BY LIGHT *

' ' ACTIVATION AND ' 2, CONFIRMATIGh OF NO OTHER KNOW
• * VOICL REPORT, *ANOMALIES WILL BE BASED ON---
i ! i

Z, _u VOICE CJM m * 2, FLIGHT CONFIRM * (AT ENGIFE CHAMBER PRESSURE

_JTH RSO ' * ENGINE _ OR 4 OUT * NOT OECRFASINGf AND
• * AhD NC UTHER KNOWN
' ' ANOMALIES BY LIGHT * (El THRUST OK SWITCHES - Oh
' ' ACTIVATION, *

• e |

_ISSION REV OATE SECTION GROUP PAGE

APOLLO 15 F_L 5/3/71 SLV -TBI

THRU TE4/TB_A 6-4
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MISSION RULES

SECTION 6 - SLV - TBI THROUGH TBG/TBGA - CONTINUED

R RULE CONDITION/MALFUNCTION* PHASE I RULING o CUESINOTESICOMMENTS

6 2 LOSS OF ATTITUDE LAUNCH * *CUES
CGNTROL o * o

= i =A*I. ANGULAR RATES-PITCH (R4-bOZlOR

A. PRIOR TO THE + 2 * CA. CONTINUE MISSION tYAW (RS-BO2) GREA_R THAN 2 I)EGISEC
HIN _ t 'AND NOT DECREASING. ROLL (Pb-602)

•o BSE INFORM FLIGHT AND °GREATER THAN 5 OEGISEC AND NOT
• FIDO 'DECREASING.

m I t

• o CREW WILL ABORT GN = 2. ANGULAR RATES-PITCH (R13-6_21
i ONBOARD LIMITS _DR YAW (R8-6021 GREATER THAN 2o |

'OEG/SEC AND NUT DECREASING. ROLL

_ '(R12-602) GREATER THAN 5 UEG/SEC ANE
'NI]T DECREASING (SEE NOTE A,2I

, o o

' = = 3. LOSS OF ATTITUDE CONTROL ALERTG o
'(SEE NOTE A,2.)o o t

' ' 'NOTES---
• ' t

' ' 'A*I* THESE CUES _RE VALID IF RATE
• * _CHANNEL SWITCHOVER HAS NOT OCCURRED.

t * o 2. LOSS OF ATTITUDE CONTROL ALERT
• t 'hill RE GIVEN FOR THE FOLLOWING
' ' 'CONDITIONS---
I ,

' = *(A| LVDE/LVDA COMPUTATIONAL FAILURE
, =

• = '(B) ATTITUDE ERROR SIGNALS GREATER
= ' 'THAN ./- 5 OEG,
e o t

• t =(C) FAILURE Tq INITIATE PROPER
• t 'GUIDANCE SEQUENCE
= ,

_ '(O} S-IC ENGINE ACTUATOR HARDOVERI
°GREATER THAN ./- _ DEG.

, t o

, I =

tl. BBTWEFN T_! t 2 'LAUNCH 'E* CONTINUE MISSION tCUES---
,_IN Ate;)T_5 ' ' I

INITIATE , , DE.}. ANGULAR RATFS - PITCF
• ' HSE INF_RM FLIGHT AND '(R4-bC2It YAW (RS-6021= OR ROLL
= = FIDO '(R6-6021 GREATER THAN 5 DEG/SEC ANE
= = °NOT DECREASING,
I o CRFW WILL ABORT ON =

• _ ON.tARO LI_41TS t 2. ANGULAR RATES - PETCH
' * '(R13-6_2|_ YAW (R8-6021= OR ROLL
' ' '(R12-602) GREATER THAN 5 OEG/SEC ANCg

'NOT DFCREASING. (SEE NOTE B.21

' ' ' 3. LOSS OF ATTITUDE CONTROL
' ' 'ALERT. tSEE _OTE B.21
, o I

• o ONOTES -

' aB 1, THESE CUES ARE VALID IF RATE
q * ICHANNEL SWITCHOVER HAS NOT, =

'OCCURRED.

' * , 2. LOSS OF ATTITUDE CONTROL ALERT
I * tWILL BE GIVEN FOR THE FOLLOWING

*CONDITIONS---
= i
o

=(AT LVDCILVDA COMPUTATIONAL FAILURE.

v o
'(_I ATTITUOE ERROR SIGNALS (TB[ *

' ' '120 SEC AND S-IT BURN| ROLL

' ' °GREATER THAN +/- 3.5 OEG - PITCH AND
o I 'YAW GREATER THAN +1- 5 DEG (S-I.VE
t I =BURN ONLY|

• ' *(C| FAILURE TO INITIATE PROPER
, o =GUIDANCE SEQUENCE

' ' '(O) S-IVB ENGINE ACTUATOR HARDOVER
' * *GREATER THAN +/- 5 DEG IS-IT BURN

o , 'ONLY}
! f !

I I =(El FAILURE OF S-IVB ENGINE
m J tHYDRAULICS IS*IVB BURN ONLYI
I & l

N|_S|ON REV _ATE IS_TION GROUP PAGE

AP_LLQ IS FhL I 5/]/71 ISLV - TB|
THRU TBR/TBGA 6-5
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MISSION RULES t_l

SECTIUN 6 - SLY - TBI THRUUGH TB4/TB4A -CONT[NUED

12 'ROLL DN.P.ASE' RULl '  O S NOYES,COMME TS
-i ..... e e i

, e m o

6-3 INERTIAL PLATFORM OLAONCH °CONTINUE MISSION *CUES---
FAI Lt_m'E- gCUAST o o

ACCELERDMETER ._RESTAET °ESE INFORM FLIGHTt gl. GUIDANCE STATCS WORD (MODE C_I)E
(ONE Ok MORE AXISI ' tFIOOt ANO GUEOQ °Z¢ 1H60-603|

ICAPCOM ADVISE CREW a

, o OBITS [J26 AND 025 FOR Z ACOLL SET rE
o a OlONFO
o • ,

o o _BITS D2_ AND D2] FOR X ACCEL SET TCe e q 'ONE '

* o °hiTS DZ2 AND D2_ _OR Y ACCEL SET T_
* o itONEa
* o e

' ' i_. AGOELEROMETER PICKDFFS (×, y, CR
o e '_| INnICATE IN EXCESS OF _ DE_, A_

o o INdT DECREASING. (HI)-6_3. HII-bQ3,
o , oH12_603 |
o o o

o INOTES__ -
* o t
o o

'L. NU EFFECT ON VEHICLE TRAJECTORY
'' ' °OURING S-IC STAGE BURN.
e t o
o e g

o o *2. LVDC SWITCHES TO A BACKUP
g ' 1MODE AND UTILIZES A PRECOMPUTEO F/_I
o I °PROFILE FOR FAILED A%IS DURING THE

a , 'S-iCp S-il, AND S-[VU bURNS. THE IL
t t eSTATE VECTOR THEREAFTER MAY NCI
* t °REFLECT THE A_TUAL FLI@HI
o o OTRAJECTDRY,
m e o

' * o). A NAVIGATIO_ UPDATE WILL BE

o , °REQUIRED UNLESS REALTIML ANALYSIS
g ' _INDICATES _ NAVIGATIOH UPDATE IS NG1
o _ °REQUIRED (SEE FMR S-291
o , e

o _ '4. CREW WILL INITIATE MANUALe ,
°CUTOFF FOR AM _VERSPEED CONDITION,

o o

o o '5, THE SECOND B_RN PREOOMPOTEU FIM
*pROFILE FOR THE FAILED AXIS ASSUMES

, o °NOMINAL PROPUL_[C_ g_RFORMANCE ANC
_ °N{)MINAL MASS HISTORY.

e e e

MISS|UN REV OATE SECTION GRUUP PAGE

APCLLO _5 FNL 5/3/?_ SLV - TB|
TItRU TE4/TB4A _-6
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MISSION RULES

SECTION b - SLY - TEl THROUGH TB_/TBAA - CONTINUED

R :RJLE CUNDITION/NALFUNCT|ON o PHASE o RULING ' CUES/NOTES/COMMENTS

e e o
o e o

b-4 LAUNCH VEHICLE 'ALL °CONTINUE MISSION oCUES---
INERTIAL PLATFORH t 'BSE |NFORM FLIGHT AND *

FAILURE - ATTITUDE _ 'RECOMMEND SPACECRAFT gt. GUIDANCE REFERENCE FAILURE (DO4

REFERENCE o aGUIDANCE T_KEOVER °OR DO6 MODE CODE 26 BIT D8 SET , TC
o o °t°ONEmt 1H60-6031
t e o

i o. a2. GUIOANCE STATUS WORO-IMJDE CJDE

o , °2AT 1H60-63_}
e e o

, o OBITS O2_ AND OL9 FOR Z GIHBAL SET TC
= , ,o,ONE,,
t o o

' 'BITS OIB AND DI7 FOR X GIMBAL SET TC
o , ,t,ONEI ,
. o o

t o OBITS 016 AND Dr5 FOR Y GIMBAL SET TC
' ' '°'ONE''
, e o

' ' '3. LADDER nUTPbTS CONSTANT FC_

' ' 'FAILED AXES 1E54-603, H55-_33,
. I 'H56-60_1
l l o

' o o '4. ATTITUDE ERROR CONSTANT FOR

I , °FAILED AXES(HA_-602, Hlq-632_
' ' 'HT1-6021
o o o

o . ' N{)TES--- "
, e

t i Olo IN THE EVENT _ THIS FAILUR[
, o °PR|UR TO TB6, THE CREW WILL HAVE TC
' ' 'INITIATE TB6*
t , l
e I
e .

b-5 S-IVB LOX CRYO aLAUNCE ' UA.L. COLD HELIUM REGULATOR
REPRESS VALVEIS} ' ' 'DISCHARGE PRESSURE REMAINS LESS THAN
FALLS UPEN ' ' '5_ PSIA iO 1_5-4031
A. PRIOR TO S-iT ' 'A. ABORT/E.e_RLySTN;E t

CUTOFF ' ' '2. LUX TK ULLAGE PRESSURE 5_ PS/A
' ' iOR OFF SCA_E HI_ (O "ITU-AO6,

i. PRIOR TO ' o I. ABORT -- , D 180-406)
TOWERUETT ' ' BSE INFOt_4 FLIGHT '

' ' N_ORECOf_FIE]NDABGRT '3. BURNER COX REPRESS COIL
' ' 'TEMPERATURE EELGk"IO0 OEG F

2, BE'{!_FJWTOWER , ' 2, EA.RLYSTAGE- '(C 37E-_03)
JETTAND S-If ' a BSE INFORHFLIGHT '
CUTOFF ' ' AND RECCHMEND '_. COLD HELIUN BOTTLE PRESSURE

' ' F-J_RLYSTAGE 'DECAYING (D Z61-4_3. D 263-4031

, t
. o i
t , i

b-_ EXCESSIVE ATTITUDE 'LAUNCH °ABORT/EARLY 'CUES---
ERROR IN PITCH OR ' 'STAGE i
YAh DURING S-IT BURN = o 'I. GUIDANCE CHI MIN_S THETA GIMiAL

' ' IANGI-E IHbO-6_3) GREATER THAN 85 OEGo
A. PRIOR TO S-IVB TO' 'A. ABORT - °PITCH, _5 DEG YAW AND DIVERGING.

COl CAPABILITY o o BSE INFURM FLIGHT ANU o
, o TRANSMIT A_CRT REQUEST '
e o

B. BETWEEN S-IVB TO , 'B. EARLY STAGE- '2. ACTUATORS NOT REEPONOING 1G8-20!

COl AND S-IT CUT ' ' BSE INFORM FLIGHT AN_ 'FHRU 2D6. Gg-201 1HRU 204t G30-20!
OFF ' ' F|O0 AND RECOMHENC EARLYITHRU 2_4. G31-20_ THRU 2_1

' ' STAGING '
' ' '3. VERIFIED TRAJECTORy DEVIATION.
o e o
i ' ' NOTE---
o o e

' ' 'THIS RULE OOES NOT APPLY FOR OTHER
' ' 'IDENTIFIEO LAUNCH VEHICLE
' ' 'MALFUNCTIONS. SEE FMR 6-Z_ 6-3.
' ' '6-_ _-7, AND 6-q.

MISSION REV DATE SECTION GROUP PAGE

APOLLO ES FNL 513171 SLY - TBI
THRU TBA/TBAA 6-T
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MISSION RULES

SECTION b - SLV - TB[ THROUGH TB_/TB_A - CONTINUED

R IRULE CONDITION/MALFUNCTION o PHASE w RULING a GUESINOTES/COMMENTS
.............................................. . ........................................................

m o i
, o t

6-B S-I| STAGE ANY qLAUhCH °A_ORTJEARLY $TAGEIC_NTINUE _'
SINGLE ACTUATUR 'MISSION t
HARDOVER INBUAR_ , o o

e e B
"e , e

A. PRIOR TO S-IVB ' 'A. A_RT- 'CUES---
TJ COl ' ' BEE INFORM PLIGHT a
CAPABILITY ' ' AND TRANSMIT A_OMT ' 1. YAW ACTUATCR PnSITION EXCEEDS

' ' REQUEST °+6 DEG (GB-2Ol IHRU 204. G3C-20I
' ' ITHRU 2_41

_. _ETwEEN S-Iv6 ' 'B. EARLY STAGE - ,

TJ COl I , ' 2. PITCH ACTUATOR POSITICfl
_APAmlLI[Y AND a ' BS_ INFORM FLIGHT AND 'EXCEEDS +6 OEG (G9-2_1 THRU 234t
_0 SEC ' ' RECOMMEND EARLY aG31-2nI THRU 2OAT
PRIOR Tb S-IT ' STAGING '

CUTOFF ' ' 3. ADJACENT C_NTROL ENGINE
, v °ACTUATOR IN SAME PLANF MOVES 4 i/2

C. AFTER S-It ' 'C. CUNTINOE MISSIbN- 'DEG INBOAQD (SAMff MEASUREMENTS AS
CUTOFF MINUS t o =CUES I AND 21
_U SEE _ ' BSE INF_RM FLIGHT

' ' 'NUTES---
o , !

i o 'I. THE CREW SHOULD ABORT OR EARLY
' e 'STAGE AS SOON AS POSSIBLE AFTFR
I , 'MALFUNCTION OCCbRS TD PRECLUDE

' ' 'EXCESSIVE THERMAL RROBLEM IN AFT
' ' 'INTERSTAGE°
o g o

o-g S-If SECENU PLAkE 'LAUNLF 'ABORT - 'CUES---
SFPA_ATION PALLS TU ' 'PSE Ii_FURM FLIGHT ANO '

f;LCU_ AT TB_ . 31 ' 'TRANSMIT ABORT REQUEST. 'I. SECOND PLANE SEPARATIOh
SLL ' 'CREW ABORT PRlnR TU TB3 'INDICATION SHOWS NO SEPARATIOh

' '. 66 SBC* e(MBe-2_ee M87-2_61

' ' J2° GUIDANCE MODE WORD } MODE CODE
' ' eZS BIT D15 REMAINS ZERO 1H6_-6031,

' ' '3. IGNITION BUS _OLTAGE REMAINS AT
' ' IAPPRUXIMATELY 28 VOLTS IH12E-2371o

' '4. EECIRCULAT|CN BUS VOLTAGE
' ' 'REMAINS AT APPROXIMATELY Sb VJLTS
' ' 'IMII1-2OT)
a , o

' 'NOTES---

' 'THE CREW SHOULD ABqRT AS SOON AS
= ' 'POSSIBLE AFTER _LFUNCTI_N _CCURS TC

' 'PRECLUDE EXCESSIVE THERMAL PROBLEMS
' _IN AFT INTERSTAGE.

o
o ,

MISSION RZV C_TE SECTION GRIIOP PAGE

ARCLL,3 1_5 FNL 5/3/71 SLV - TBI
THRU T B_',/_B4A 6-9



NASA - Manned Spacecraft Center _36
MISSION RULES

SECTION 6 - S_V - TB_ THRUUGH TB4(TB_A - _ONTINV_D
J

R _RULE CONDITION/MALFUNCTION t PHASE I RULING * CUESINOTFSICOMMEhTS
.......................................................................................................1 w o o

g o a
o g g

b-LO S-iVB LOSS OF .°LAUNCH qNU $'IVB START- ICUES---
HYDRAULIC FLUID o t
PRIOR TO FIRST S-iVB ° °6SE INFORM FLIGHT AND =to HY[)RAULIC RESERVOIR OIL L_VEL
BURN B °FIOO AND RECCMMENO NO oAPPRC)X ZEF.} RFRCEAT ILT-t.O_)° '

' aS-IVB START '
l o t2. HYDRAULIC SYSTFH PRESSURE LESS

o ICAPCOM ADVISE CREW °FHAN 1700 PSIA (O4I-4r_]I.
t t o

o o o3. HYDRAULIC RESERVUIR PRESSORE
, o UAPRHI]X IERO PSIA (D42-403|.
l

s s o

o , st. L 7-4h3 PLUS _,NE UF THE CTHEF
s s qCUES ARE REQUIRED PDR IMPLEMENTATIC_
a t oOF THIS ROLE.
, s s

o l s2. IF ALL THREE CUFS AkF

s s sFUNCTIONING PROPERLYv THEY ARE
a s SREQUIflFD FOR IMPLEMENTATION OF THIS

e s _RULE.
' , e t

, I u3. SPACECRAFT SHOULD HAVE CC[
l t sCApABILITY AT S-If CUTOFF
o s e

s s s4. AT S-IT CUT']FF_ THE CREW SHOULL
, o o INHItlIT THE S-iVB START WITH THE
s s s TRANSLATI(JN HANDCCNTRQLLER°
s e
t a s
i e g
o J s

_-_I S-iVB STAGE LOSS OF o e oCUES---
THRUST t s e

s s sl. THRUST CHAMBER PRESSURE - ZERC
A. FAILS TO ATIAIN SLAUNCH tA. SPACECRAFT SEPARATIDN- _iDI-4CJI|.

THRUSI CR s t
PREMATURE t BSE iNFCRM FLIGHT AND o2. THRUST PK SWITCHES - OFF

SHUTOCWN PRICR TO' l FiDO IIRl4-40It KIST-4CI).
OBTAINING PARKING s

ORBIT , i '3. LONGITUOINAL ACCELERATION - ZERC
s , ' 1A2-6031,

_. SHUTDCWN PRIGR Dill 'B. CUKTI_.UE MISSION- '
TU ACHIEVING s o s4. TB_ IS INITIATED. MODE CODE 25t
MINIMUM ' ' BSE INECRM ELIUHT toBIT D2 SET TO ONE (H6h-6031.
REQUIRED ' ' AND COMMAI_O TU EARTH '
APOGEE ALTITUDE s ' ORBBITAL CONFIbUR_TIUN '5. TB7 IS INITIATED. MODE CODE 26t
AND ENTWY INTO t , 'BIT D20 SET Tfl ONr_ 1H60-6031

TBT FCR REASONS ' s
OTHER THAN A ' ' sNOTES---

PROPELLANT o s s
L)EPLETIGN _ o s I. SEPARATIONWILL BE P_QUIRED FOR

' , ' VIOLATION OF FMR 7-6 OR FMR 7-14.

, t THE SPACECRAF.T SHOULC '
s o REMAIN ATTACHED TO ThE °2. FOR A FAILURE OF THE S-iVB TO
' ' S-IVBIIU ANO MUNITUR LH2 s RESTART THE ONB(3ARDPR_ WILL

. s AND LOX TANK ULLAGE s RECYCIF TO TB5 THROUGH TB6C FOR A
t o PRESSURBS, IF SEPARATIGN' SECOND RESTART OPPORTUNITY.
' ' iS REQUIREDt THE '
t ' SPACEGRAFT SHOULD t
. s IMMEDIATELY GO TO A o
o ' SAFE DISTANCE 1700 n FT) s
s s FROM THE S-IVBIIU° '

MISSION REV CATE SECTIG_ GRUUP PAGE

ARCLLO 15 FNL 513/71 SlY - T81
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MISSION RULES

SECT[ON ? - SlY - TB5 ANn TP,7 - C_LUOED

k ;_ULL CONDITION/NALFUNCT{ON* PHASE w RULING * {,UFS/Nf}TFS/COMMEi_TS
...................... _ ............................ .....................................................

i ,
i i i
I { i

h--12 S'IV_ COLE) HEi.IUM 'LAOF,Cp ' *CUES---
_HUTuFF VAL _/ES * ' ,

FAIL OPEN _ _ ' Io COLD HFLIOM PEG DISChAR,;E
l

A. PKICR T; LAUI'_CH ' 'A. ABORT- * P_,ESSUPF RFMAINS GREATER
ESCAPi: TOHER ' ' BS_ INFORM FLIGHT AND '

JETTIS_]N t ' TRANSMIT AbCAT _UEST ' T_tAN 2(_q PSIA FO_ A

1_, IIETWEEN LAUNCH ' 'B. bARLY STAGE- ' MINIMUM 0_" 2) SECONDS
EbCAP[i TLWER ' ' BSE I_FGRM FLIGIIT AND '
JFTTISON AF,D 50 ' ' RECOMMENC EARLY S)'AG[HG ' [I}I05-4")3|
S{:C P'_IC_ TO * ' IMMFCIATELY *

5-I1 CUTOFF * ' ' Z. L[}X ULLA(;F PRESSURE AF

L. AFTEq S-II CUrUFF' 'C. CONTINUE MISSION- * FELIEF SFITING (41-44
_'_INU_ 53 SEC ' I

• BS_ INFORM FLI_;HT ' PSIA) ANO PELIEVING

' ' ' 1D!79-40_ p OI _-4nb|

• ' 3. CgL_) HF !_OTTLE PRESSURE

' ' DFCAYING (D241-4')3,

' ' D25_-4O3 )
= I

' ' 'NCITF---

' 'ALL CUES _HST INDICATE THE FAILURE
' * 'FUR I,_PLFMENTATIC_ 0€ THIS RULE.

NISSIOg MEV CATE SECTION (;ROOP PAGE

APCLLU 15 FkL 5/3/71 SLV - T_l

THRU TU_/_d4A 6-11
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MISSION RULES

SECTION 7 - SLV - TB5 AND TBT - CONTINUED

R ITEM
--. .....

SUMMARY OF COAST PHASE RULES "

T-I INSUFFICIENT PEOPELLANT

7-2 LESS OF ONE AP5 MDCULE

7-3 MAIN FUEL VALVE FAILS TC CLOSE

7-4 MAIN CXIDIZER VALVE FAILSTU CLOSE

7-5 RANGE SAFETY SYSTEM NuT SAFED AFTER INSERTIUN

7-6 COLD HELIUM SHUTOFF VALVE FAILS CPEN

7-7 AUXILIARY HYDRAULIC pUMP FAILS

7-_ LCSS _F AITITUDE CONTRCL

7-_ GUNTINUUbS VENT REGULATER FAILS TO OPEN

7-I_ APS ULLAGE ENGINE FAILS OK

7-1t RESERVED

7-12 RESERVED

7-13 IU EhVIRON_ENTAL CONTROL SYSTEM FAILS

7-14 CUMMCk bULKHEAU _ELTA P

7-I) LOSS OF S-IV8 SIAGE PNEUMATICS

7-16 RESERVED

7-17 LH2 TAN& VENt FAILURE QR LEAK

7-1_ Lu_ CULU H_L[UP SUFPLY

7-19 LOX TANK ULLAGE PRESSURE IS LESS THAh 31 PSIA

7-20 J-2 EhGIhE START BLTTLE PRESSURE OUTSIDE RFSTART LIMITS

7-2_ PU VALVE FAILUFF

7-_L S-IVB LESS OF hYCRAULIC FLUID

7-23 RESERVED

7-24 RESERVED

7-2D L_X NCN-PRUPULSIVE VENT FAILS TO EPEN

7-26 LH2 LATCHING VENT VALVE FAILS TL) OPEN

7-27 G_2 START _TTLE UURF F_ILS TG UCCUR

7-2d CULtl HELIUM DUMP FAILS 70 ()CCUR

7-29 KESERVED

T-3_ KESERvE_

tHE FULLbWIhG MISSIuh RULES ALSC APPLY TO THIS SECTION---

o-3 IhERTIAL PLATFORM FAILURE - ACCELEHCMETER

_-4 LAUNCH VEHICLE INERTIAL PLATFORM FAILURE- ATTITUE PJEFEREHCE

MISSION qEV gATE SECTIC_ GROUP PAGE
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MISSION RULES

SECTION ? - SLV - TB§ AND TB7 - OUNTINUED

R jRULE CONDITIONIMALFUNCF|ON, PHASE i RULING ' CUESINOTESICOMMENFS

"" i | t t

i e I,

7-I PRIUR TU RESTART, 'EARTH °NO S-IVB RESTART 'CUE---
INSUFFICIENT 'ORBIT '

PROPELLANT REMAINS ' 'BSE INFORM FLIGHT ANO ,

FOk ACHIEVEMENT OF _ _RECdMMEND NC S-IVB 'PROPELLANT REMAINING AS ASCERTAINEC
ACCEPTABLE ' 'RESTART. =DURING REAL-TIME EVALUATIONS
ALTERNATE MISSION. ' € t

, t =
i, =

i i7-2 L{}SS OF ONE APS '
_ODULE € I a

€ ¢ ¢

A. TO5 TO TBG.9 ¢EARTF CA. CONTINUE MISSIJN 'CUES---
RIM 20 SEC ' , '

'ORBIT ' I. BSE INFORM FLIGHT 'I. MANIFOLD PRESSURE MOO. 1 B[LC_

'TLC ' AND COMMAND- S-IVB '10_ PSIA (DT0-41_lt 1D71-4141
' _ BURN RODE ON

' ' 2. CREW WILL STABILIZE '2. _ANIFOLU PRESSURE MnO. 2 BELCk
' ' THE VEHICLE WITtl CSM 'I00 PSIA 1072-41_1, 1D73-_151
i _ RCS o

I_. {_7 TC TBT.15 MIN' 'B. CONTINUE MISSIUN '
e

t ' I.. BSE INFORM FLIGHT AND €
' COMMAND - FCC POWER

' OFF '
i i ,

i I 2, CRE_ WILL STABLIZE '
t ' VEHICLE WITH CSM RCS '
: t t

L. TOT+IS MI,_ [d Li,I' IC. C_I_TI_UE _ISSIUN =
EJECTION ' m i

= i 1, BSE INFORM FLIGHT AND'

' ' CaHlAAl_e - FCC PbWER t
, i IIFF ¢
i i i

' _ 2, CREw DISCRETION Eb_ '
' ' DOC_ I _G i
, I i

r). L_ EJECTIJI_ TiJ 'D. CONTINUE MISSION I

yAW MANEUVER ' =
C_}MPLETE i I t

I _* BSE INF_RM FLIGHT AND _
' ' GOMMANC - FGC PUwER t
' ' OFF '
! t i

, i 2. SPACECRAFT WILL DU
' _ EVASIVE MANEUVER '
= ,

' ' _. UC NOT INITIATE TB6 '
I I I

, a _. BSE PEBFCRM NON-
= PROPULSIVE S-IVB
' ' SAFING BY GROUND '

' ' COMMAND '

F. AFTER YAk _ 'E. CONTINUE MISS'IdN 'NOTES---
ATTITUDE 4AhEdVER _ m BSE INFORY FLIGHT &'_U '

CUMPLEIE ' ' 'LIMITS IN FMR 7-8
' I. AFIER ULLAGE BURNt ¢CONDITION/MALFUNCTION 'cO _ DU NCI
i COMMAND - S-IVB _URN 'APPLY T_ THE FAILURE IN T-2

I ¢ MODE CN 'CUNBITIONIMALFUNOTIUN E.
, t ,

m = 2. AFTER LOX DUMP AND I
' _ PRIOR T_ APS BU_N_ '
I ' CE,_MANO - S-[VE BURN l
' ' MODE OFF
i i

' ' ?. AFTEW COMPLETION OF '
€ LUNAR IMPACT BURNS, '

' ' COMMAN_ FCC POW_H '
' ' uFF '

MISSION REV OATE SECTICk GRUUP PAGE
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MISSION RUI.IES 

SECTION 1 - SLV - T85 AND T87 - CONTINUED 

k 

-­.-----.
IRUl~ t PHASE RULlNG • CUES/NOTES/COMMe~TS_----------------------------------_._-----------------------------------------------------------

CUNDITION/MALfUNCTION' 

7-3 J-2 ENGI NE 1441 N 
FUEL VAlVE 'f'!F~J 
FA lLS TO CLOSE AT­

A. FIRS T S~I V8 
CUTOF~ 

, EARTI­
'uRfliT 

, CUES--­, 
'I. MAIN 
'I G"'-40lJ. 

FUE L IIAL VE POSI Tt O~ 

'A, CONT INUE HI SS ION • 
'Z. HAIN fUEL VA"~E opeN IK118-4')'1I.

, 

I" StCONlJ 5-1 ve 
CuT,:)F f 

'TlC 

8SE INFORM FLIGHT AND 
CL~MAND (ASAPI--­

1. PKEVALVES AND 
RECIRC ~HUTOFF 
VALV ES CLOSED 
I SEE NoTE 1) 

'3. FUEL FLCW'IETC:R FLOWRAH 
'( F2-40 11., 
'4. FUEL RECIRC FlOWRATE CF5-404J. 

Z. ATTEMPT Tu CYCLE AND 'NuTES---
CLCSt MFV ' 

IF SUCCtSSFUL. BS~ 
COMHAND--­

3. PREVALVE AND KEC IRC 
SHUTuFF VALVES 
OPEN 

IF UNSUCCESSFUL AND 
H~V CONFI~MED FULLY 
OPEN, RSE CCMHAND--­

4. MAINSTAGE ENA8LE 
NO. 2 - ON 

5. ~URN MODE A ON 

'l. IF THE MFV I S OPEN. THE LH2 PUI''' 
'INUT PRESSUR~ WILL GO TO ZERO AFTER 
'CUMMAND ACTION IA.lI. 

'2. THIS FAIL\.IIF WILL REQUIRE 
'EVALUATIUN OF L~2 RESIDUALS TC 
'OETFR"1INE ADfQUACY FOR TLI VELOCITy 
'CUTOFF (REF FMR 1-11. 

'3. A fAILURE FOLLOwING SECOND 8UR~ 
'CUTOFF WILL REQUI~E A RE-EVAlUATla~ 
'OF LUNAR IMPACT VELOCITY DESIRED. 

'4. If THE !o!RV DOES NOl CLOSE, THE 
'I<ESULT WILL Sf AN EXTENDED FUEl LEA[ 
'JUST PRIOR TO TLI IGN, AND THERE 
'WllL BE NU LOX AND LH2 
'RECIRCULATION. ENGINE START WLLL 
'OCCUR 1 SFCONOS EARLY. 

'5. If THE '4RV DOES NOT CLOSE, F,"~ 
'8-4 SHOUlD NOT BE IMPLEMENTED SINCE 
• IT Will R~SIJLT III A SIMULTANEOUS La. 
'AND lH2 DU,",'. 

• B. CJI'<T I f\U E M I ~~ ION 

BSf INFOR~ FLI~HT AND 

1. ATTEMPT TO CLOSt ~FV ' 
WHEN Lex DU..,P IS 
CC~PLETEo SSE 010. 

~. PREVALVES AND ~,CIRC ' 
VALVES ClOSF. 

MISSION kEIi I <lATE 

~/3171 

SECTION GKOUP PAGE 
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MISSION RULES

SE_'T[J,_I 7 - SLV - TB5 A_D TB7 - CuNTINDED

k RUL_ CUND IT lUN/MALFUNCT| ON' PHA_E f RUL[NG e CUE S/Nt)TF SIC_IMMEF,TS

I t
I I t

I-4 J-2 ENGINE MAIN ' I 'CUES---

JXIOILER VALVE (MOV)' =
FAILS TO CLOSE AT---' ' 'i. MAIN DXIDILFR VALVE POSITICf_

o I(G_-4'_I) GREATER THAN 10 DEC.
A. FIRST S-[VB _EARTh IA. CONTINUE MISSIUN/ l

CUTOFF IURB[ T t NO S-IVB REST,_RT- '2. MAIN OXIDIZER VALVE {)PEN-Uk
B i BSE INFORM FLIbHT AND I(_,120-4ql).
t i CCMMANt) (ASAPI--- '

q E, PREVALVES AND o3. L(_X FLDwMETER FLOWRATE Fl-_*f_I
' ' RECIRC SHUT(SFF GGREATck THAN 47 LR/SEC.

J VALVES CLOSED
t ' Z. ATTEMPT TO CLOSE '_. LIIX INJECI'0M Pt<ESSU_F
' ' MCV ,(b_nn_-4_II

, I IF A.2 IS SUCCFSSFUL,
i t_SE INE:]RM FLIbHT '_I)T[S
' _ AND COPIV_NI)-

' ' 3. PREVALVES AND RECIF-C 'I. IF THE '4OV IS OPEN, THE LDX PUMF
SHUTOFF VALVES t_PEN 'INLtT PRESSURE WILL GO TO ZERO AFTEI_

' ' IF A.2. IS UNSL}CCESSFULr'Ct)MMAND {All.
t _ BS_ INFLRM FLIGHT AF_C J

i RECOMMEND N_ S-IVB '2. tHIS FAILURE W[LL REQUIw_
' I RESTART '_VALUATIDN OF LEX RESIDUALS TC

o 'DF'TER_'INE A(JFQUACY FOR TLI VELOCITY
' 'CUTf)EF (_EP FSR T-I)

_, SEEr}NO L_UPN 'FLC '_. CCNTINUE MISSIbN '

CUT]FE ' O_E I,'_EURMFLIGHT AND 'O_LTA VELUCITY RE(.UIREMENTS
t L. ATTEMPT TO CLOSL MI)V '
t WhEN LCX DUMP IS

i C_M_'LETE_ I_SC C_JMMANL)'
I 2, PREVALV_S AND RLCIRC I
' VALVES CLUSE. '

MISSIu,_ R6V 0ATE _ECTIGN GROUP PAGE
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¥1SSION RULES

SECTION T - SLV - TIS AND TBT - CONTINUED
n

RULE _ONDITION/NALFUNCT|ON o PHASE o RULING t CUES/NOTESICOMMENTS

q , e
! i e
e

7-5 KANGE SAFETY 'SYSTEM qEU ! ,CUES--.
NOT SAFED AFTER o o " i

, o el, FIPING UNIT I RS EBN GREATER
INSERTION _ o °THAN OR EQUAL TO 1.6 VOLTS
A. PROPELLANT o eA. CONTINUE MISSION 'IM30-_II|.

UISPERS|GN * i
SYSTEM NCT ARMED o I °2. FIRING UNIT 2 RS EBW GREATE6

o ' 8SE INFORM'FLIGHT AND eTHAN DR EQUAL TO 1.6 VOLTS
• ' RECUMMENO RSO SEND *1M31-4111.
, o SAFE COMMAND I

oI B

b. PI, OPELLANT o 'B. SPACECRAFT SEPARATION °3. RANGE SAFETY RECEIVER NO. l
DISPERSICN * ' °ENABLE 1N57-411| BETWEEN 2,_ AND 4.5

SYSTEP ARMED AND o o ,VOLTS.
RSO HAS NOT SENT ' ' BSE INFORM FLIGHT ANC '
MFCU _ o '4. RANGE SAFETY RECEIVER NO. 2

, o I. REDDMMEND 'ENABLE 1N62-411| EET_EEN 2._ AND _.5
o ' SPACECRAFT 'VOLTS,

' ' SEPARATICN TO A '
o o SAFE DISTANCE '5. RSO DISPLAY AND COMMAND SYSTEM

' ' 17000 FTI* 'STATUS.
e Bi

e e 2. WHEN SPAGECKAFT HAS 'NOTES---

' ' • REACHED A SAFE o
, o DISTANCED 'I. RSO SHOULD NCT ATTEMPT TO SAFF
, B RECOMMEND RSO SEND 'THE RANGE SAFETY R_CEIVERS UN REVS 2

' ' SAFE CCMMAND, 'AND 3 UNTIL MCC CONFIRMS THE
' ' 'PROPELLANT DISPERSION SYSTEM IS NIT
' ' 'ARMED (CONDITION A ONLY}.
e I e

' ' '2, EITHER CUE I DR CUE 2 IS
' ' 'SUFFICIENT FOR IMPLEMENTING RULE B.
u , t

' ' '3. CIJFS 3 4 ARE _A'LID ONLY WHEN THE

' ' 'VEHICLE IS RECEIVING 450 MHZ
' ' 'RADIATION.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND T87 - CONTINUED

H RULE CJNDITIUN/MALFUNCTIGNO PHASE o RULING t CUES/NOTESICOMME_TS

i i q

' _ '7-b S-IVB STAGE COLD t 'CU_S---
HELIUM SHUTCFF ' ' i

VALVES FAIL 10 i • el, CULO HELIUM REGULATOR DISCHARGE
OPEN IN ? ' IPRESSURE GREATER THAN 200 PSIA

, I IIODIO5_6G3I °
A, TB5 IEARTH tA, CONTINUE k;ISSIUN/SPACE- e

' ' CRAFT SEPARATION '2, LOX TANK ULLAGE PRESSURES
i t i(OO1Tq_406wOOiB_.4061.
' ' BSE INFORM FLIGHT AND J

'3. COLD HELIUM BOTTLE PRESSURE
' To VE_T LCX TANK 'DECAYING 10261-4_3100263-4031,

' , t

t 2, ATTEMPT TO CLOSE THE
' ' STAGE CULD HELIUM 'MOTES---

' VALVES *

' ' IF 2 IS SUCCESSFUL, el, ACTION RE{UIREO TO AVOIE
' ' 'EXCEEDING- LOX TK OVER PRESS GR

' ' 3, TERMINATE LUX VENT 'BULKHEAD PQSTIVff DELTA PRESS LIMITS
, l IMMEOIATELY '(FMRT-]4),

' ' IF 2 IS UNSUCCESSFUL, t2, SEE FMR 7-18 FOR RESTART
' ' 'CRITERIA E_R OFF-NOMINAL COLO HELIUM
' ' 4. TERMINATE LDX VENT 'PRESSURE,

' ' • AFTER 8.._555MINUTES '
' ' J_, IF LOX NPV VALVE FAILS TO OPEN
' ' IF LOX ULLAGE 'THE LOX VENT VALVE CAN BE OPENED AS
, t PRESSURE AT 5D PSIA tBACKUPo

' ' DR SATURATED, BSF '

q INFORM FLIGHT AND _, THIS FAILURE WILL REQUIRE
, i RECGNNENO IMMEDIATE 'EVALUATIbN OF RESIDUALS TO DETERMINE
' ' SPACECRAFT SEPARATIUN'ADE_UACY FOR TLI VELOCITY CUTOFF ANE
' ' TD A SAFE DISTANCE, 'LUNAR IMPACT OPERATIONS
e e i

B. T_7 'TLC '@. CCETINUE MISSION t
, e

' ' AFTER TB7 . 2 MIN 30 SE_'
, e BSE INFORM FLIGHT AND t
, , l

' ' I, VENT LCX TAf_K EbR '
' ' 12 MIN'30 SIC '

i e l

i ' VENTING SHOULD BE i
' ' TERMINATED PRIOR TO '
' ' S/C SEPARATION '

MISSION REV C#TE S_CTI_N GROUP PAGE
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L44

MiSSiON RULES

SECTION T - SLY - TB5 AND TBT - CONTINUED

k RULE CONDITION/MALFUNCTION' PHASE ' _ULING t CUESINOTES/COMMFETS
.-4 ..... ,_

€ i o

7-7 S-IVB AUXILIARY ' ' 'CUES---
HYDRAULIC PUMP FALLS' '

' ' " 'A.I. SYSTEM PRESSURE IDEI-¢03I.
A. TO TURN OFF AS 'EARTH hA. CGNTINUE MISSION '

SEQUENCED _ORBIT .' ' 2. RESERVOIR LEVEL (L7-60]I.
' ' @SE INFORM '

' ' FLIGHT AND ' 3. AFT BUS NO. 2 CURRENT
' ' '1M22-4041.
' ' 1. ATTENPT'TO TURN OFF '
o ' AUXILIARY HYDRAULIC o 4. HYDRAULIC RESERVOIR OIL
' ' PUMP AS SOON AS 'PRESSURE 1062-6031.
' ' PCSSIELE '
, , t

s t 'NOTES---

' ' 'A.I. .FAILURE IN HYDRAULIC PUMF
' ' 'DEPLETES AFT NO. 2 BATTERY IN
' ' 'APPROXINAIELY 9q MIN AND OVERHEATS

' ' 'HYDRAULIC SYSTEM IN APPROXIMATELY ?C
' ' 'HIM

B. TO TURN ON t 'B. CONTINUE MISSIbN 'CUES---
s . w

1. AS SE_UEQCED ' ' BSE INFORM FLIGHT AND 'B.I. SYSTEM PRESSURE (D_I-_031o
AND THE ' '

HYDBAULIC ' t I." ATTEHPT TO TURN ' 2. RESERVOIR OIl LEVEL IL?-4031.
FLUID TEMP IS ' ' AUXILIARY HYDRAULIC '
BELOW OR ' ' PUMP CN ' 3. AFTER BCS NO. 2 CURRENT

RREDICTEO ' ' '(M22-AnAl.
TO BE @ELCw TO' '

TO DEG F ' ' t 4. RESERVOIR PRESSURE 1{)_,2-403|.
BEFORE NEXT ' '

STATION A0S ' ' 5. HYDRAULIC PUMP INLET OIL TEMF
' ' '(C50-4_11.

2. AT TO6 + 3 'TLI ' HSE INF_RN FLIGHT ANG '
MIN 39 SEC ' ' '6. RESERVOIR OIL TEMP 1C51-4031.

' ' 2. COMMAND AUXILIARY '

' ' HYDRAULIC PUMP UFF '

C. TG TURN ON FOR 'ILC 'C. CONTINUE MISSION 'C.I. AC'TUATOR POSITION IGI-4031
LnX DU,_P (J-2 ' '
k_GINE N_T ' ' ' 2. SYSTEM PRESSURE 104_-403|
CENTERED IN PITCH' '

PLANE P_loR TO ' ' ' 3. CHI MINUS THET_ GREATER THAW
L()X DUMP) ' ' 'I_ DEGREES (HEO-E_3I

I. ENGINE GIM_AL ' ' 1. CGNTINUE MISSION 'NOTES---
ANGLE LESS ' '
THAN +I- _ ' ' BSE [NFbRN FLIGHT '
OFI, REFS ' '

2. ENbINE GIMEAL ' ' 2. CONTINUE MI_SIUN el. A PITCH ACTUATOR DEFLECTION IN
ANGLE GREATER ' ' 'EXCESS OF ./- 3 DEGREES IS ONLY
THAN ./- 3 ' t fiST INFORM FLIGHT AND 'EXPECTED FnR THE FOLLOWING
OE{,REES ' ' INHIBIt LCX DUMP 'CONDITIONS---

. t

' ' 'IAI ERRONEOUS COMMAND SIGNAL
, , a

' ' e(B) ACTUATOR FAILLRE

_. ATTITUDE ERROR' ' 3. CCNT_NUt HISSION '2. SINCE TWO APE ENGINES ARE
GFEATER THAN ' ' 'AVAILABLE FOR ATTITUDE CONTROL IN
I00FGREES ' ' BEE INFORM FLibHT AND 'THE YAW pLANE, ATTITU{WECONTROL IN
OUTING DUMP ' s TERMINATE LCX bUMP 'THIS PLANE WILL BE MAINTAINED FOR AN

' ' |ACTUATOR IN A HAREOVER CONDITION.
i

' ' '3. IF APS PROPELLANT IS
' ' 'INSUFFICIENT AND EITHER CONDITION
' ' 'C.2. OR C.3. PRECLUES LOX DUMPe
' ' 'CONSIDERATION WILL BE GIVEN TO
' ' 'CONDUCTING A CYCLE LOX DUMP TC
' ' 'ATTAIN THE REOUIREO DELTA V FOR
' ' 'LUNAR IMPACT BASED ON REAL -TIME
' ' 'DECISION OF LUNAR IMPACT TEAM

MISSION REV CATE SECTION GROUP PAGE
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MISSION RULES 145

SECTIO_ 7 - SLV - TBB AND TB7 -CUNTINUED

k RULE CONDITIDN/AALFUNCT|ON i PHASE = RULING _ CUESINOTESICOMMENTS

' t o
t o e

7-8 LOSS OF ATTITUDE o o oCUES__ -
CONTROL DURING o o o

o o o

A. T_S °EARTH °A. SPACECRAFT GUIDANCE aA. I. ANGULAR RATES - PITCF
UORBITl l TAKEOVER/ °IRA-6q2lt OR YAW (R5-6021 GREATER

°TLC ' SPACECRAFT SEPARATION °THAN 0o3 DEGISEC AND NOT DECREASING,
o , lOP ROLL (w_-602t R12-6021o GREATER
' ' BSE [NFCRP FL|GHT ANO 'THAN 0.5 OEOISrO _NO NOT DECREASING
= o RECOMMEND SPACECRAFT =

o ' GUIDANCE TAKEOVER. °2. ANGULAR PATES-P|TGH IRI3-Bq2)t
= o 'OR YAW IRB-SO21 GREATER THAN ).3
q t IF UNSUCCESSFUL_ BSE 'DEG/SEC AND NRT DECREASING, OH ROLL
' ' RECOMMEF_)SPACECRAFT '1R12-6C21 GREATER THAN q.5 DEGISEC
' , SEPAR/_.TION 'A_D N{_T DECREASING (SEE NOTE 31
' l

, = o3. L_SS DF ATTITLOE CONTROL ALEFT
t o oISEE J_OTE _1
, o t

h. Ti!_ TO TB_ . 9 'TLI °B. TLI INHIBIT 'R. I. SA_F AS A.I. ABOVE
_I,_ 20 SEE t . i

I , '2. SAME AS A.2. ABOVE
t ' BSE INFORM FLIGHT AND o

, I RECUMMENG TLI INHIBIT '_. LOSS OF ATTITLDE CONTROL ALERT
' '(SFE NOTE ?|

' , o

_. TL;7 'TLC °C. CREW DISCRETIU_ 'C. I. SA.'4EAS Aol. ABOVE
o B_E INFORM FLIGHT AN_ o

' g FIDO '2. SAME AS A.2. ALCOVE
o i =

, o L. DO NOT START EVASIVE '3. LeSS OF ATTITUDE CONTROL ALEF
' ' MANEUVER °(SEE NOTES 2 AND _I
, t

' ' 2. DC ,_OT INITIATE TB8 '

, o %. BSE PERFORM NUN- i
' _ PROPULSIVE S-IVB '

' SAFING _Y GROUND '
' ' COMMAND. '
, o o
i t e

,;. T_ aTLC '_. CUNTINJE MISSION 'G. I. SAME AS BoL. ABOVE
' e BSF INFCR_ FLIGHT AN_ =

i o FIbO AN_ TERMINATt--- 12. SAME AS B.2. ABOVE
o a

I o I. LCX DUME '_o SAME AS B°3. ABOVE
a

' ' 2. ULLAGE ENGINE BURNS mNL)TESt
t = l

, o 3. LH2 CVS o[. IMMEDIATELY AFTER S-IVB CUTOFF_
' ' 'SIC RETURN OF CONTROL TO SATURN OR
, t 'DURING PROGRANMEE MANEUVERS THE

o 'ABOVE RATE LIMITS ARE NOT
' ' 'APPLICABLE.
a o

o , '2, LOSS OF ATTITLOE CONTROL ALERT
' ' twill BE GIVFN FOR THE FOLLOWING

' 'CONDITIONS---

' ' '(At LVOC/LVUA CORPUTATIONAL FAILUR_
e o o

• ' '(BI ABNORMAL ATTITUDE ERROR SIGNALS
= ,

' ' 'IGI FAILURE TO INITIATE PROPER
' ' °GUIDANCE SEQUENCE
o o

'3. THESE DUES ABE VALID IF RATE

o o 'CHANNEL SWITCHOVER HAS NOT OCURREO.
l l

' _ t6. LOSS OF ATTITLDE CONTROL ALERT
' ' 'iS SUFFICIENT F_R IMPLEMENTING THIS

' ' 'RULE EXCEPT FPR PARTS B AND D.

MISSION RFV GATE SECTICN GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - T85 AND T87 - CONTINUED

R _ULE GONOITION/MALFUNGTION' PHASE ' RULING ' CUES/NUTES/COMME_TS
............................................. . ..........................................................

! e
. t , e

e , e"

7-9 CONTINUOUS YEN1 'EARTH _CONTINUE MISSION ICUES---
SYSTEM (CVS) 'ORBIT/ ' " ,
REGULATOk FAILS TO 'TLI 'ESE INFCRM FLIGHT ANC _I. CVS NUZZLE PRESSURE (D181-4Oq,
OPEN IN TB5 (TB5 * I I 'D[82-4091,
59 SECT ' ,

' 'I, ATTEMPT TO OPEN CVS '2. CVS R_GULATOR CLQSED (KI54-41EI.
' ' RELIEF OVERRIDE SHUTOFF '
e

i VALVE e3, LH2 ULLAGE PRESSURE 10177-408,
' ' 'DITB-4GB).

' 'IF UNSUCCESSFUL_ BSE--- '

' t2. VENT THE LH2 TANK ¢N{JTFS---

i ' PRIOR TO Td6 + 8 MIi_ _f) '
' ' SEG TD A VALUE _ELO_ THE'
' ' PRESSURE REQUIRED FOR 'I, IF THE CVS REGULATOR FAILS TC
' ' S-IVB RESTART. 'uPFNt THE LHZ SATLRATIUN TEMPERATURE

' ' 'will INCREASE ABQ_E NOMINAL RESTART
' 'IF THE LH2 BLGWOORN 1S 'LIMITS,
' 'C_MPLETEC WITHIN 3_ '
' 'MINUTES PRIER IU TB5 '2, COMMAND ACTION WILL REOUIRE
' 'INITIATE, CCMMAND--- 'EVALUATION OF LH2 RESIDUALS TC

' ' 'DETERMINE ADEQUACY FOR TLI VELOCITY
' '3. ULLAGE E_GINES ON 'CUTOFF,

' 'AFTER 90 SEC OF ULLAGE_ '3. IF THE CVS REGULATUR IS GLUSEE

' 'SEND--- 'DURING ORRITt THE IU STATE VECTOR
' ' 'will BE IN ERRnR SINCE THE IO USES

' '4. ULLAGE EkGLNES OFF 'STORED PROGRAM FCg THIS THRUST. A
' ' 'NAVIGATION UPDATE MAY BE REQUIREC
' 'ULLAGING SHOULD BE 'TREE FMR 7-1L).
' 'CI]_PLLTED PRI_R T_ THP '
' 'A_blENT REPRESSURIZATION. '
, , e

'EARTh ell EITHER ACTIEN I

'uR_IT 'OR Z IS UNSUCCESSFUL, '
' '_SE INFORM FLIGHT '

1 i J

MISSION REV CATE _ECTION GROUP PAGE
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MISSION RULES

SECTION T - SLV - TB5 AND TOT - CONTINUED

R RULE CUNDITION/MALFUNCTION I PHASE € _ULING i CUES/NOTFSICOMMEbTS
.......................... . ...................... . ....................................................

t | e
1 e

7-10 APS ULLAGE ENGINE'ISI¢EARTH 'CONTINUE _ISSION *CUES---
tORBITI . €

THRUST FAILS TO 'TLIITLC t 'I, ULLAGE ENGINE THRUST CHANBE_
TERMINATE AT _ °8SE INFORM FLIGHT AND 'PRESSURE (D220-_14_ D221-_151o
SEQUENCED TIMES ' 'eATTEMPT TO TERMINATE *

' 'ULLAGE ENGINE THRUST '2. APS HELIUM SPHERE PRESSURE
• ' 'DECREASING (D35"-_I4t D36-415,
i 'IF UNSUCCESSFUL, USE 'O250-41_t 0251-41=1.
' ¢INFURM FLIGHT OF '
' mIMPENDLNG LCSS OF '

' =ATTITUDE CONTROL CAPABILITY m
i t ¢

! ' t
€ ' t

7-_I IU STATE VECTOR 'LAUNCH 'CONTINUE MISSION 'CUES---
DIFFERS FROM THE ' i

MSFN STATE VECTOR BY' 'BSE INFGRH FLIGHT ANC 'IF IU AND'MSFN DELTA At DELTA R V,
o SIGMA IU ERRORS ' 'RECOMMEND IU NAVIbATIUN 'AND DELTA W DOT MAX DIFFER BY THE
AND CVS UNCERTAIN- ' 'UPDATE 'FOLLOWING AMOUNTS---
tIES AND IS CONFIR- ' m

MID BY A C_MPARI- ' ' 'i. AT T PLUS 56 MIN.
SON OF IMU TO MSFN ' '

' ' ' (A) DELTA A = 1.6 NH

' ' ' (B) DELTA RV = 48575 FT
, e

t , ' (C) DELTA W DOT MAX = 18.2 FT/SEC
' ' ' WHENW = 6466 FT

, o

' ' '2, AT T PLUS I HOUR 45 MIN,

' _ ' (A) DELTA A = 1.8 NM
i I t

' ' ' (B) DELTA RV = 83675 FT
, , j

' ' ' (C) DELTA W DOT _ = lg,4 FT/SEC
' ' ' WHEN W = 10822 FT

i , e

l ' t

l-l_ J-2 LNGINE RAI_ 'EARTH 'A. CUNTINUE ACTION 'CUT
PUEL VALVE LEAKAGE 'ORBIT ' t

OURI_(, C.GASI ' ' USE INFORM FLIGHT AND tL. THRUST CHAMBEB TEMP |C_99-_011
' ' COMMAND (ASAP) 'COLDER THAN 160 DIG R
i t

t 1. MAINSTAGE ENABLE '2. FUEL INJECTION TEMP 1C200-4011
' NO, 2 'COLDER THAN 160 OEG R
t ,

' ' 2. BURN MEOE 6 - UN '3. MAIN FUEL VALVE POSITIO_

,' ,' i(Gh-4Ol)

' ' 'NOTES---
, =

' ' '1. THIS FAILURE kill REQUIRE EVALU-
' ' 'ATIDN OF TRAJECTORY UPDATE ANO

' ' 'CONSUMABLES (REF FMR 7-I1.

t '2. THIS FAILURE MILL REQUIRE A
' ' 'I-SFC FUEL LEAD PRIOR TO TLI IGN ANC
' ' 'ENGINE START APPRCX 7 SECONDS EARLVo

MISSION REV 0ATE SECTEuN GROUP PAGE
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MISSION RULES

SECTION T - SLY - TBS AND TBT - CONTINUED

FL _ULE CUN[I T I ON/MAI.F UNC TI ONI PHASE ! RULING I CUES/NOTF S/COMMENT S
--q ....................................................................................................

o i •
i m i

7-13 iU ECS HATER )/ALVE 'ALL aA, CONTINUE MISSION 'CUES---
FAILS TO CYCLE (]PEN , o

AND CLOSED ' ' 11. WATER VALVE CLOSED/OPEN 1G5-631,
* , ' (]6-60[ |

A. WATER VALVE _ * BSE INFORM FLIGHT AND '
CLUSEO AND i ' SEND--- '2. COOLANT TENP iCIS-6011
COOLANT INLET ' ,

CONTROL i * '3. ST-E24 INERTIAl. GI MBAL TEMF
tTEMPERATURE IS ' 1. ECS LCGIC INHIBIT '1C34-6n3|

b_" DE(; F OR t _ COMMAND '

HIGHER, AND q * tR. SUBLIMATOR INLET TEMP ICIL-br)II

THE I_ERTIAL ' ' 2. WATER VALVE OPEN '5. LVDC MEMORY TEMP 1C54-6031
GI MtsAL ' '
TEMPERATURE IS ' ' '6. LVDA TEMP NO. I 1C55-6031 "
L17 PEG F ' '
OR HIbHER, OR ' * '7. LVDA TEMP NO. 2 1C56-6031

THE LVOA MEMORy ' '
TEMP NC,I OR ' '
NO.2 IS ' '
Ib_ DE(] F ' o
OK HIGHER, OR ' '
T_E LVOC ME_CRY ' '

TEMP IS 124 DEG F t _ I
*JH HIGHER ' I t

b. _ATER VALVE CPEN ' 'B. CONTINUE MISSIGN '
A_U C_CLANT II_LET' 1 *
CO_TRtJL IEMP IS ' , BSE INFORM FLIGHT AND *
55 DEG F OR ' ' SEND--- '

LE SS, AND ' t
i i

TUL INERIIAL 'EARTh ' I. ECS LCGIC ZNHIBIT '
GI HI_AL '(JRBIT ' COMMAMJ t
re _PE RATURE IS 'TLI '

Ln2 DIG F OR 'TLC ' 2° HATER VALVE CLCSED l
LFSS, OR ' '
THE LVUA TEMP ' '
NJ.i LR NO.2 IS ' l

5q rIEb F (;P LESS,' *
!}_ I

THE LVOC ' '
T[:HOE RA TLRE IS t ,
5c} OEG F O_. LESS.' '

, t

MISSION REV DATE SECTICN (]ROUP PAGE
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MISSION RULES tso

SECTION 7 - SLV - T,B5 AND TB7 -CUNTINUED

RULE CUNDITIDN/MALFUNCT|ON m PHASE e RULING • CUES/NOTES/COMMENTS

I i e

7-14 S-[Vt_ STAG_ COMMON DEARTh o _COES---
_ULKHEAU DELTA OORBI T o o

PKESSURE REACHES *TLC o _1, LH2 TANK ULLAGE PRESSUPE
UK EXCEEUS--- ' * '(K177-408, DtT8-A_8I.

o o

A. MINUS 20 PSID o IA. CGNTINUE MISSION °2. LOX TANK ULLAGE PRESSUkE
OR o i U(Ol80-4_bt 0179-A_6|

PLUS 30 PS1D o o BSE INFORM fLIGHT AND =
e

q CCMMAND--- '3, LH2 PUMP INLET PRESSUREi' 'IO2-Ar3|o
i I LH2 AND/ER LOX VENT o

m VALVES _PEN DR CLCSED °4. LUX PUMP INLET PRESSURE
m o TO PRECLUDE REACHING '(U3-An31,
i o SEPARATION LIMITS =

D. MI+_US 26 PSIU g =B. SPACECRAFT SEPAPATIGN ONI)TES-_-
IJR i

PLUS 3b PSID * o BSE INFORM FLIGHT AND gl. MINUS-DELTA PRESSURE IS DEFINED
o t FIDu ANO RECUMMEND °AS A FUEL TANK ULLAGE PRFSSURE

o ' SPACECRAFT SEPARATION eGREAFER THAN THE LOX TANK ULLAGE
= I TU A SAFE UISTANCE =PRESSURE.oo

, o '2. PLUS DELTA PRESSURE IS DEFINED

o , 'AS A LOX TANK ULLAGE PRESSURE
t m IGREATER THAN THE FUEL TANK ULLAGE
o o ORRESSUEF.
o I l

, i g3. THE MI;WIMUM RFCONMENDED DISTANCEi =
'BETWEEN THE S-IVB AND _HE SPACECRAFT

, o _IS 71000 FT.
t e e
a

o °4, THF BULKHEAD WILL STRUCTURALL_

I 'FAIL AT THE ULTIMATE LIMITS OF MINUS
' _ '32.5 PSID OR PLUS _2._ PSID.

MISSION key OATE SECTIUN GRUUP PAGE
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MISSION RULES _I

SECTION T - SLV - TB5 AND TB7 - CONTINUED

R RULE CONDITIONINALFUNCTION G PHASE e RULING ' CUESINOTESIGOMMBNTS

e e e
e i e

7-15 S-IV' SIAGE . IEARTh 'CONTINUE MISSION ICUES---
PNEUMATIC SUPPLY 'ORBIT/ o t

PRESSURE DECAY ITtG _8SE INFORM FLIGHT AND IT. ENGINE PUMP PURGE PRESSURE
EXCESSIVE IN TB5 _ ' '1050-4031

OR TB7 ' _ I. ATTEMPT TO TERMINATE o

' ' PUMP PURGE AND/OR '2. AMBIENT HELIUM PNEUMATIC SPHERE
' ' CLOSE AMBIENT HELIUM IPRESSURE (D236-_C_, 0256-4031.
' * SUPPLY S_TDFF VALVE. I
, e '3. L_X REPRESS SUPPLY PRESSURE
t I 2, RE-OPEN AMBIENT '(088-BD3t D254-_031.
o i HELIUM SUPPLY SHUTOFF'
I t VALVE AS REQUIRED. 'NuTE---
I e

t , 'I. AN EXCESSIVE PNEUMATIC SUPPLY

' 'PRESSURE DECAY IS ONE WHICH WILL
e _ 'RESULT IN DEPLETION OF STAGE

, l °PNEUMATIC PRIOR TC COMPLETION OF TBB
t , 'FUNCTIONS.

KULE T-lb IS ' ' o

;_ESERVED t t I
! I

7-17 LU_ LH2 TANK ULLAGE ' 'CONTINUE MISSION oCUES---
PRESSURE _ , l

, e . 'l, LH2 ULLAGE PRESSURE (D1TT-_OB_
Ao LH2 TANK ULLAGE (EARTH °A. CONTINUE MISSION 'D178-4081.

PRESSURE LESS 'ORBIT/ B

TlIAN 17 PSIA IN 'ILl I BSE INFORM FLIGHT 12. LH2 POMP INLET PRESSURE

T_ 5 ' ' ANO CUMM_NO--- t(D2-4_31.

, i I. LM2 TANK VEN_ VALVES 13. LH2 VENT CLOSED DISCRETES

t ' BOOST CLOSE ON AND 'IKI-410t K21h-A_OI,
i o OFF AND/CR CVS '

' REGULATOR CLOSED. 'NOTES---
' ' (ORIFICE OPEN, '

, I 'I. IF THE ULLAGE PRESSURE RISES
' ' IF THE CONDITION CANNOT IABOVE 21 PSIA AFTER THE REGULATOR

, I BE CORRECTED( BSE--- 'HAS BEEN CLOSED, THE REGULATOR

G t 'SHOULD B.E CYCLED TO MAINTAIN A IT TC
' ' 2. INHIBIT 021H2 BURNER '21 PSIA ULLAGE PRESSURE IN LH2 TANK.
i o

' ' '2. IF LH2 TAKK ULLAGE PRESSURE

, i IOROPS BELOW 19.5 PSIA DURING TB5t
, o 'RESULTING _ROPELLANT LOSSES SHOULB
' ' 'BE INCLUDED IN THE EVALUATION DE

' 'CAPABILITY TO ACHIEVE ACCEPTABLE
' ' 'ALTFRNATE _ISSION PER FMR 7-1,t
I , e

7-1_ LU_ LOL,_ HELIUM ' 'CUE---
SUPPLY v_ESSURE I =

' ' 'CdLD HELIUM SPHERE PRESSURE
_. EXCESSIVE CCLO 'EARTH 'A. CONTINUE MISSION '(D261-_03_ D263-4_31.

HELIUM SUPPLY 'ORBIT _

P_ESSURE _{CAY ' ' BSE INFORM FLIUHT ANC *

( ._TE I) ' ' COMMAND FRGM LAST '
' ' STATICN PRIER TO TB6-- '

' I I. BURNEq LOX SHUTDOWN =
' ' VALVE CLOSE ON '
' ' 'NOTE---
t ,

' ' 'i. AN EXCESSIVE COLD HELIUM SUPPLY
' _ mPRESSURE DECAY IS ONE WHICH WILL
' ' 'RESULT IN A COLD HELIUM BOTTLE
' ' 'PRESSURE OF LESS THAN lO00 PSIA AT
• ' 'TB_ INITIATE OR LESS THAN _50 PSl_
' ' eat COMPLETION OF CRYOGENIC
' ' 'REPRESSUR1ZATION.
' , e

t_* UURING BURNER ' 'B. CONTINUE MISSION '
OPERATION ' _

' ' _SE INFORM FLIGHT '
' AND CMD--- '

, e

t I. LH2 ANO LOX REPBESS '
' ' VALVE CLOSED. '

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 7 - SLV - TB5 AND TBT - CONTINUED

K RULE _ONDITION/i4ALFUNCTION o PHASE o RULING o CUES/NOTES/COMMENTS

I i o

i i i

7-19 LGW LUX TANK .ULLAGE 'EARTH 'A. CONTINUE MISSIUN 'CUES---
PRESSURE 'ORBIT '

o , '}. LOX ULLAGE PRESSUR{
o o OiDiTg_406__DiSO_6q6 )

A. LOX TAkK ULLAGE " _ BSE INFORM FLIGHT AND e

P_ESSURE LESS o o COMMAND--- '2. LOX PUMP INLET PRESSURE (U3-4031
THAN 31 PSIA o I I
OURING ORBITAL t o ,
COAST UR o t £. LQX TANK VENT VALVE ,
EXPECTED TO BE , ' BGGST CLGSE o
LESS THAN 3} _ '
PSIA BY TBb i o

INITIATE ' i
i i a

' ' IF LCX TANK ULLAGE o
t o PRESSURE XS NUT MURE '

' THAN 9 PSI _ELOW THE
, o REQUIREG ULLAGE '
' ' PRESSURF, BSE '
' ' COMMAND--- '
g I I
I I

I I 2, LOX TAhK REPRESS o
' CG_T_CL VALVE UPEN '

' ' . ON UNTIL TANK
' ' PRESSURE GREATE_ '

, o THA_ REQUIRED, '
' ' THEN CFE. '
i t v

'' ' 3. AMBIENT REPRESS '
' SYSTEM MCOE SbLECTUR '

i ' UFF ANC CRY_ UN. '

, o IF LOX T_,NKULLAGE PRES- '
i t SURE IS GREATER THAN '

' 9 PSI BELOW llIEREQUIRED o
' ' ULLAGE PRESSUP_Z_OR IF '
' ' THE REQUIREDULLAGEpRES- '
o t SURE IS GREATER THAN 1>IE l

' ' FLIGHT CONTROL PRESSURE '

, o SWITCH SETTING, BSE i
' COMMAND-_-

q e i

i ' 4. 6URNER LUX SHUTDUWN t
, I VALVE CLOSE. '
I I I

' ' 5. AS CLCSE AS PUSSI_LE '
o e TO T_6.7 MIN 30 SEC* I

I LGX A_IENT REPKES_ I
o f _N a
o a

H/SSION REV OATE _ECT[_h GRUUP PAGE
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MISSION RULES

SECTION 7 - SLV Q TB5 AND TB7 - CONTINUED

k !RULE CONDITION/MALFUNCTION t PHASE _ RULING , CUES/NOTES/COMMEKTS
........................................................................................................

1 i i
i e t

T-20 d-2 ENGINE START IEARTH = *CUES---
BOTTLE PRESSURE ,ORBIT i ,

JUTSIUE RESTART i , 11. START BOTTLE PRESSURE 1D17-€01_
LIMITS , i ,D2fl1_Ahl)

'_ ,| B

A. ABdVE 1400 PSIA , 'A. CONTINUE MISSION '
DURING ORBITAL ' , *

COAST FOR FIRST ' , BSE INFORM FLIGHT AND '
OPPORTUNITY , o SEND--- t
RESTART GR ABOVE ' i t
L500 PSIA FOR ' ,

SECOND w t L. START BOTTLE VENT '
UPPURTUNITY o OPEN FOR B SEC '
RESTART ' ,

t e 2. REPEAT CCMMANU AS '
# t NECESSARY TO INSURE '

, I A PRESSURE OF LESS ,
I THAN ]40D PSIA FOR '
l FIRST OPPORTUNITY '

l a RESTART GR ISO0 '
, l PSIA FCR SECONC '
' ' OPPORTUNITY '
I t RESTART '
l l !
t t o

_. ADJVE LBOb PSIA ' IB. SPACECRAFT SEPARATION l
PRIOR TC RESTART ' =

' l BSE INFCRN FLIGHT ANC '
' ' FIDU ANU _ECUMMENC '

' _ SPACECRAFT SEPARATION '
i o

C. BELUW BCG PSIA IEARTB °Co CONTINUE MISSION '
(SEE I_uTEI IURRIT ' l

' ' BSE INFORM FLIGHT ANB '
l COMMAND ASAP--- ONOTES---

e e I

, l 1. START TANK RECHARGE '1. EXCESSIVE START BLITTL_ DECAY

' ' ARM ON IDURING ORBITAL COAST IS DEFINED AS A
' ' 'PRESSUPE DECAY WPICN WILL RESULT Ik
l J 2. START TANK VENT OPEN =A STAFT 'BOTTLE PRESSURE BELOW BOG
' ' UNTIL TA_K PRESSURE 'PSIA AT SECOND RNRN ENGINE STARt

' ' LESS THA_ 3_0 PS|A, 'CUMMANO (TBB * g _IN 30 SECT.
' ' ThEN CLCSE
, , '2. A START BriTTLE PRESSURE OF )0¢
' ' 'PSIA MAXIMUM IS ALLOWABLE AT START
' ' IBOTTLE RECHARGE CCMMAND.
; ! o

MISSION REV DATE SECTION GRUUP PAGE
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MISSION RULES

SECTION I' - SLV - TF,5 AND TB1' - CONTINUED

H RULE CONDIT IONINALFUNCT| ON t PHASE _ RULING ' CUES/NOTE SlCOMM EKTS

, , o

, m 1
T-_ ). RESERVED , ,

e i i

7-22 S-IVF, LbSS bF ,1 Ikl_ S-IVF, RESTART 'CUES---
HYDRAULIC FLUID 'ORF,IT/ '(TB5IlTL[

'TLI ' INHIBIT (TF,6I 'I. HYDRAULIC RESERVOIR OIL LEVEL

' ' 'APPROX ZERO PER(:E,_T IL7-4331,
t '_SE INFORM FLIGHT ANt]

' 'RECOMMENC NO S-IVF' _2. HYDRAULIC SYSTFM PRESSURE LESS
' tRESEART ITHAN 17(30 PSIl (D4t-Bn3).
, e

, t '3. HYURAUL IC RESERVOIR PRE SSUkE

' ' 'APPROXIMATELY ZF_RE RSIA 1D42-403 Io
t e

' ' 'NF)TES---
e e t

' ' 'I. L7-433 PLUS CNE OF THE RTHEF

' ' 'CUES A_(E REQUIRED FOR IMPLEHENTATICi_
q ' 'OF THIS RULE.
l e l

' ' '5. IF ALL 3 CUES ARE FUNCTIONING

l = 'PROPERLY, THEY _RE REQUIRED FDR
' ' ' IMPLEMENTATION OF THIS PULE_

e

-.ULb HUHbERS 7-2_ ' ' I
AND 7-Z4 ARE t ,
_r. SEF,VEt'). ' '

MISSION RFV C_TE SECTION GPQUP PAGE

APCLLO |5 FNL 5/3/71 SLV - TF,5
AND TB7 7-16
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J55

MISSION RULES

SECTION 7 - SLV - TB5 AND TB7 - CONTINUED

R kU_E CUND|¥1ON/NALFUNCT,|OHO PHASE i RULING o CUFS/NUTES/COMMENTS
.........................................................................................................

o i i
m t o
o o l"

7-25 S-IVA STAGE LOX o t *CUES---
NUNP_OPULSIVC VENT o e o

! o I1, LOX _PV NO{ZLE PRESSURES
(NPVI FALLS i i _(D243-4n4, D244-Ag41o
A, TO OPEN AT T_7 4TLC aA. CJNTIM3E MISSIUN o

. 0,7 SEC i o 12o LOX T^NK UCLAGF PRESSURE
m o °(D1RO-406t OITq-AO6l°
o o BSE INFORM FLIGHT ANU t
1 e VENT THE LOX TANK TO '3, LOl NPV OPeN OISCRETES
' ' 18-20 PSIA PRIUR TU '(KIgR-424, KIq9-4241°
i ' TB7 + 15 M[N. o
o o o
, o i
i , t

g. {J LATCH OPEN AT 'TLC 'B. CONTINUE MISSION
TH8 + 23 MIJ_ 22°2 o '
SEC ' , ,

o ' _SE INFORM FLIGHT ANL '
i o o

' ' 1. ATTEMPT TO LATCH '
o ' OPEN THE LOX VE,wT '
e o o

' , IF UNSUCCESSFUL, BSE ,
, t CC_MANO _I TB_ + 23 MIN '

' ' 30 SEC.--- '
i o

' 'IF I IS UNSECCESSFUL, BSE
o ICOMMAND AT TB_ + 23 PIN 3q o
I 'S_C---

o

t ' 2. LH2 LAICHING VENT
t t VALVE CLCSEO '

, o
t l
, l i

7-2e Lh_ LAT{IdkG VENT °TL_ =CL;NTINUE _|SSION tCUES---
VALV[ FAILS Tb '

LATCH UPE_ AS ' 'RSE INFORM FLIGHT ANB 'I. LH2 NPV NOZZLE PRESSURE
_bGFAM_FI) o I '1OL_-4_9_ OT84-A_glo

o

_. IN _7 i 'I. ATTEMPT ru OPEI_ THE LH2 '2. LH2 UtLAGF PRESSURE IOETT-4OBt
i o LATCHINb VENT VALVE f0178-4_81,
o o t

i 'IF UNSUCCESSFUL, _SE °3. LH2 LATCFING VeNT VALVE
'COMMAND--- °OISCRFTES (K210-4lq, K211-4101.

o o a

' '2. LH2 LATCHING VENT °4. LH2 PUMP INLET PRESSURe (02-4331
= ' VALVE CLCSEG '

, o_. LHZ VE,_T VALVE UPFN '

_aT TB? . 15 HIiw OK T87 + o
, o[ HR 15 PI_ CIIMMA_O--- '

u

_4, lM2 VENT VALVE CLOSE

L}. IN TI)_ | 'CUNTINUE MISSION '
; o

o °BSE IiwFORM FLIGHT AND--- o
i l

' _I. ATTEMPT TL LATCH bPEN o
o TEL L_2 LATCHING VENT '

o I VALVE. '

, o IF I IS UNSUCCESSFUL, bSE '
' ICCMMARD (ASAP| o

' '2. LUX NPV UNLATCHED '

MISSION REV DATE SECTION GROUP PAGE

APCLLU 15 FNL 51317E SLY - TB5
AND TBT 7-17
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MISSION RULES

SECTIUN 7 - SLV - Tt35 AND TB7 - CONCLUDED

K RULt: CL1NDIT [ ON/PALFUNL T [ ONa PHASE o RUL lhG o CUES/NOTF S/CONM ENTS

e e B
o o i

7-27 ENGINE SIARI B_TTLE tTL_, tCL)NTINUE MISSI_.N t_,UES---
DUMP FAILS TO" _ e
INITIATE ' g 'I. GH2 START BOTTLE PRESSUPE

' oBSE INFURM FLIGHTAND OiD17-4Ol, L)24I-4rll.
I gATTEMPT TC CPEN THE START '
' °BOTTLE VENT VALVE °NOTES---

i , o], THE MAXIMUM SAFE PKESSURE LI_411

' _IS 60") PSIA AT ._.._.DEG F.
e o

i a o
t o o

i t e

t _ o
t I o

7-2_ $-[Vt_ STAGE COLD 'TLC 'C(INTINUE MISSISN 'CUES---
HkLIUH L)U,4P FALLS TI'I' o

INITIATfi , i _I, C_LD H_LIIJM BOTTLE PRE SSUR_:
o IBSE INFORN FLIGHT ANL) '102_I-403, O2R3-4_31.
o i

t _1. AT[E_PT TO INITIATE _NIJTES---
* t THE COLD H_LIO_ UU_IP '

_ TtIR_UGtl LN_ C_IL _ s _, IHF MAXIMU_ SAFE PRESSURE LIMI1

o o n?/H2 ilURNt.R° o IS Ir_O.__PSIA AT 7r_D_G F o
o o g

=IF UNSUCCESSFIJLt dSE INFORM'

o IFLIGHT AN0f AFTEI_ LllX I
'F, PV L;PEN [l'_ TeH_ CUMNAN_ ---t

a a o

o _2, LLIX P_ESSU_IZATIOt_ o
' * StIUTOFF VALVES [JPE;'_
' ' FD,'( A NIhI_UM OF 30
o _ MINUTFS $
o i i

_ o o

_&_L[ t_UNII_RS 7-2q ' '

ARF " E S(V V_L_, ' '

AN0 T_T 7=1_
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MISSION RULES I'_B

SECTION R - SLV - _kl_

R I T_M

SUMMARY OF RESTART PHASE RULES

8-I RESERVED

u-2 C2/H2 BURNER LH2 VALVE FAILS

8-3 LHZ CHILLOOWN SYSTEM FAILS

d-4 LUX CHILLUUWN SYSTEM FAILS

8-5 RESERVED

B-6 S-[VB ACTUAFOR HARDCVER

0-7 CONTINUOUS VENT REGULATOR FAILS TO CLOSE

_-8 LOSS CF ATTETUDE CONTROL DURING SECOND BAJRN

THE FOLLOWING MISSIUN RULES ALSO APPLY TO THIS SECTION---

6-3 INERTIAL PLATFORM FAILURE - ACCELERGMETER

o-4 LAUhCH VEHICLE INERTIAL PLATFORM FAILURE ATTITUDE REFERENCE

6-11 S-IVB STAGE LOSS OF THRUST

7-2 LCSS GF ONE APS MODULE

7-7 S-IVB AUXILIARY HYCRAULIC PUMP FAILS

7-B LOSS QF ATTITUDE CONTROL OURING TB6 TO TB6 . 9 HIN I0 SEC (CREW IMPLEMENTATIONI

l-_ COhIINUOLS VENT REGULATOR FAILS TO OPEN

7-13 IU ECS WATER VALVE FAILS TO CYCLE uPEM ANO CLOSED

7-14 S-IVB SIAGE COMNON BL_LKHEAO DELTA HE'SUrE REACHES OR EXCEEDS MINUS 20 PSIO OR PLUS 36
PSID ICREW IMPLEMENTAT_ONI PSIO OR P&US 30 PSIDt MINUS 26

7-17 LH2 TANK VENT F_ILU_E DR LEAK _RI_ ORIITAL COAST

7-18 LOW COLD HELIUM SUPPLY PRESSURE

7-19 LOX TANK ULLAGE PRESSURE LOW (CREW I_PLEMENTATIUNI

7-20 J-2 ENGINE START BOIILE PRESSURE OUTSIGE RESTART LIMITS

7-22 S-IVB LOSS OF ENGINE HYCRAULIC FLUID

MISSION REV nATE SECTION GROUP p._{

APULLO 15 FhL 5/3/71 SLV - TB6
R-!
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MISSION RULES 159
SEGTIGN 8 - SLV - TB6 - CONTINUEO

RU_EK
CON_ IT I LIN/MALFUNGT[QN, PHASE t RULING _ CUESlNoTE SICDM_ENTS

t t !
i a o

8-1 RESERVED ' , ,,

q I t

_-2 S-[VB STAGE U2/HZ 'ITLI , tA, CONTINUE MISSION eCUES---
BURNER FUEL ' ' e

PRuPELLANT VALVE t tBSE INFORM FLIGHT ANC =A AND B
;-AILS CLCSEO I 'COMMAND--- =

' = IT. BURNER CHAMBER DOME TEMPERATURE
A. PRIOR TO TBb. I °l. BURNER SHUTDOWN t(C2034-403t C382-403|o

34! SEC ' ,

t , '2. BURNER PROPELLANT VALVE
' t2. CENTINUUUS VENT SYSTEM *POSITIONS (K18O-4_4t K192-4031°
' ' ORIFICE OPEN t

t t e3o AMBIENT RE PRESSURI ZATION "M_OE
' '3. CRYO REPRESSURIZATION 'SELECT (KXgS-4041.
I e CONTROL VALVE CLOSE t
I ' ' NOTE--'_
' t4° LOX REPRESSURIZATION =

' ' CONTROL VALVE CLOSE 'I.. THE 02/H2 BURhER VOTING CIRCUIT
t , 'WILL NOT DETECT FAILURE {3F THE
t , °BURNER TO IGNITE CR BURNER FLAME-OUT
' ' TIN THE EVENT THE FUEL PROPELLANT
B t 'VALVE FALLS CLOSED.
t , t

g I I

I , i

_. AFTER TOE. 'TLI 'B, CONTINUE MISSION 'CUES---
3_-1 SEC _ t

, i BSE INFORM FLIGHT 'L. LH2 PUMP INLET TEMP 1C3-4031
, 1 _D CMD '

' ' '2, LH2 RFCIRC FLEW IF5-404)
' ' 1, BURNERSHUT[X_ ', t

'3. LH2 RR EWALVE DISCRETES

' * 2. APS ULLAGE ENGINES 0N *IKLII-404, K112-4C41
I ! i

' ' 5, LH2 REPRESSURIZATION '4, LH2 BLEEO VAL_E CLOSE (K[27-4011
, I CONTROLVALVE CLOSE ', |

'5. LH2 REEl RC VALVE CLOSE

' ' 4. LOX REF_RESSURIZATION *(K136-4091t I
COHTROL VALVE CLOSE

i e

8-3 LH2 CHILLEX)k_ ' TLI _CONTINUE MISSION :NOTES_-SYSTEM FAILS DURING *

RESTART , t BSE INF(_ FLIGHT *I. LH2 GHILLD(_WNWILL NOT BE
PREPARJ_TIONS ' ' NWD---- ' SATISFACTORYIF---e i ,

' ' I. ATTEMPT TO CORRECT ' (A) pRL=VALVEIS OPEN
' ' SlTL_TION SPECIFIED '

' ' IN k_)llEI.A_ l.B_ l.b t (B) RECIRCULATI(_ VALVE IS CLOSED

u

IF UNSUCCESSFUL_ ' (C) BLEED VALVE IS CLOSED
, i USE INFORM FLIGHT
' ' ' (D) CHILt.D<_dNPUMPIS NOT ONo e o
t i ,

l i i

MISSION REV GATE SECTION GROUP PAGE

APCLLD FNL 5/3/71 SLV - TBb
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NASA - Manned Spacecraft Center l_
MISSION RULES

SECTION 8 - SLV - TB6 - CONTINUED

R RULE LdNDITION/MALFUNCTION o PHASE t _ULING o CUES/NOTES/COMMENTS

t I e
e e e
o e'. o

b-4 S-IVB STAGE LOX °TLI °CONTINUE MISSION/ TLI °CUES FOR CHILLDONh FAILURE
o _INHIBIT o

CHILLOUWN SYSTEM .o i _I, LOX CHILLODWN FLOW RATE
FAILS DURING ' '°BSE INFORM FLIGHT AND--- '1F_1-4241o
RESTART t t

pREPARATIONS ' el, ATTEMPT TO CORRECT °2, LUX ULLAGE PRESSURE TO LOX DUMP
i o. SITUATION SPECIFIED °INLET PRESSURE DELTA P
t o IN N_TES I.At 1eEr 1.D tIOlTg-606oDIBD-6C6tDO_3-603|
o i o

o tEF [ IS UNSUCCESSF_Lt BSE g3o LOX PU_F INLET TEMP NOT
o °INFORM FLIGHT AND BETWEEN °DECREASINGICA-60]|
' 'TB6._ MIN I0 SEC AND TB6. i
o °7 MIN 37.8 SEC C(_t¥_WD.---I oLOX PREVALVE DISCR.ETES
t o °(KIOq-AO3.KIlO-6e31 tOX BLEED VALVE
t °2. ALTERNATE SEQUENCE 6O 'CLOSED" (KI2_r'6011LOX RECIRCULATION
l i °VALVE CLOSED IKI3e_€26!
o IIF LCX LEAD EXCEEDS ZO SEC.°

°BSE INFORM FLIGHT AND--- GCUES FOR MOV FAILURE
m l i

o 13. RECOMMEND TLI INHIBI,T It, NOV POSITION GREATER THAN I0 DIG
, o =(G3-4NII
i o o

o o 12° ROY OPEN DISCRETE ON (K_ZO-AOLI
o e i

o o °3° tOX FLUWMETER (FI-_OL)
o e i

' g °A. LDX INJECTOR PRESSURE (DQOS-AOII
o | I

_ o o tN_)TES___
o o e

I o 11. LOX CHILLDO_N WILL NOT BE
o t °SATISFACTORY IF---

o t I(A) PREVALVE IS OPEN
! e J

o o °(BI REOIRCULATIQN VALVE IS CLOSED
o e e

* °(CI BLEED VALVE IS CtOSED
o e Q

o t *(DI CHILLDOWN PUMP IS NOT ON
t l I

' ' °2. ALTERNATE SEQ 6D COI'_tN_OWILL
o o °ENABLE AN ONBOARD PROGRAMMED B SEC
o o °LOX LEAD BEGINNING AT TB6.7 MIN 37,B
o a ISEC.

MISSION REV CATE SECTION GROUP PAGE

APOLLO 1_ FNL 513171 SLV - TB6
8-3
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16I

MISSION RULES

SECTION B - SLV - TB6 - CONTJNUED

k RULE CONOITION/HALFU_CT|ON e PHASE o RULING t CUES/NOTES/COMMEhTS

e e e
t ie
e e t

8-5 RESERVED o o o
I t e
| e o
e ,e o
e ee

8-6 S-IVb ACTUATUR eTLI aCUNTINUE HISSICN/ tCUE---
C_h_FIRMEO HARDOVER t eTLI INHIBIT CUIOFF o
PRIOR TO TLI ]GN o t el., ACTUATOR POSITIONS ./- 5 DEG GR
AND AUKILIARY o 'A, CONTINUE NISSIUN 'GREATER (Gl-#_Ot Gl-403t G2-4_(,t
HYDRAULIC PUMP o o OG2_6031 ,
IS OPERATIKb m e IF TIME PERMITSf SET UP t

• o FOR THE CREW T_ ATTEMPT 'NUTE---
e t TO GIMBAL THE ENGINE I
e o WITH THE ROTATIONAL HANOqBOTH INDIVIDUAL PITCH/YAW ACTUATGP
e o C_NTRGLLER 'POSITIGN INDICATORS MUST CONFIRP
o o eMALFUNCTION PRIOR TO IMPLEMENTATIOh

o elF THERE IS NOT TIMEr OR IFtOF THERULE.
o oUNSUCCESSFUL t ,
e t i

o lB. TLI ]NHIBITICUTDFF t
e o e

e e 8SE INFORM FLIGHT ANO i
o • RECOMMEND TLI INHIBIT/ '
i t CUTOFF AND IMPLEMENT THE e
e o ABOVE PROCEDURE '
e o
e e e

8-I S-|VB STAGE DILl aCUNTINUE MISSIDN 'CUES---
CONTIr_u_us VENT o i
MODULE-- o o °A.1. CVS NOZZLE PRESSURE REMAINS

t o °GREATER THAN 3 PSIA (Ol81-_Og
A. _EGULAICR FAILS e tBSE INFORM FLIGHT AND eTHROUGH D182-6091.

LLOSE OURING e oCOMMAND... ,

RESTARI SEQUEJ_CE o o ' 2. CVSREGULATOR CLOSED(KISh-AII)
o el. ATTEMPT TO CLOSE THE CVS o
e a KEGULATOR *
o o o 3. LH2 TANK ULLAGE PRESSURE

o elF E IS UNSUCCESSFULe BSE °11)[T7"408 THROUGH OlTB-_D8|,
o °INFORM FLIGHT AND COMMAND --°
• e i

o o2, GZ/H2 BURNER SHUTOUWN e
e t ,

_* REGULAT_H FAILS e °B. CUhTINUE MISSION °B.I. LH2 TANK CONTINUOUS VENT
TU CLOSE UR e e eORIFICE SHUTOFF VALVE CLOSEC
Q_IFICE SHUTOFF o ! BSE INFORM FLIGHT AND OIKDI55-ALI)
VALVE FAIL_ T_ e o o
CLOSE AT TBT _ 2 o a L, ATTEMPT TO CLOSE THE e 2. CVS NOZZLE PRESSURE DOES NOT
MIN 30oq SEC e o GVS REGULATOR OR THE _OECREASE TO 0 PSIA AT TBT . 2 Hlh

INOTE |I o e CVS ORIFICE SHUTOFF e33.9 SEC (ODI81-ACg-- DOIB2-6ogl.
e o VALVE ,
e o ONUTF---
e o o

o o IF 1 IS UNSUCCESSFULe el. THIS FAILURE WILL REQUIRE
e e BSE COMMAND AT TBT • 15 eRE-EVALUATION OF DELTA V REQUIREO
e o RIN AND TB7 + I HR 15 °FOR LUNAR IMPACT.
o o HIN
e e e

t e _* LH2 LATCHING VENT o
o t VALVE CPEN AND LATCH o
I t !

MISSION REV 0ATE SECTION GROUP PAGE
i

APOLLO | FNL 5/3/7L SLV - TB6
B-6
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MISSION RULES 16z

SECTION 8 - SLV - TBb - CONGUJDED

k IRULE CONOITIUN/RALFUNCTION e PHASE * RULING * CUES/NOTES/COMMEnTS
......................................................................................................... .

i l i

e t e.
• t * o

_-B LOSS IIF ATTITUOE ITLI ICONTINUE MISSIUN *CUES---
CUNTMUL DURING * J *

S-[V_ SECOND BURN .1 IBSE INFO_H FLIGHT ANC *1* ANGULAR RATES - PITCH (k4-6qZI e
• "*FIDO* QVAW (RS-632It CR ROLL (R6-6921
• I *GRFATEB THAN 5 OEG/SEC ANU NCT
• *CREW HILL TARE ACTION ON *DECREASING
= 'LIMITS (NOTE 11 *

• '2° ANGULAR _ATE_-P|TCH |RIB-6n21*
• * *YAH (g8-6qZ)t GR ROLL (RIZ-Gq2)
• * * GREATER Tt4AN 5 OEG/SEC AND NUT
• * * DECREASING(SEE NOTE 3),

= * =3* LOSS 0 F ATTITLDE CONTROL ALERT
' ' '(SEE _GTE2).

• . IN{)TES___
! e *

• * 'I. TLI BURN WILL BE TERMINATEZ
i * *FOR---

• ' *A. PITCH DR YAH BODY RATES GREATER
. B JTHAN +/- 13 DEG/SEC

• i *B. R_ILL BODY RATE GREATER THAN

• * *./-20 OEG/SEC

• * *C. PITCH OR YAW ATTITUDE DEVIATION

' * *FROM NOMINAL PROFILES GREATER THA_
• * '45 D_G
o i ,

• * '2. LOSS OF ATTITLDE CONTROL ALERT

t * *WILL BE GIVEN FOR THE FOLLOWING
• ' 'CONDITIONS---
• * e

' ' *(AT LVDCILVDA CDHPUTATIDNAL FAILURE.
m e I

• * '(BI ATTITUDE ERROR SIGNALS ROLL
• * 'GREATER .THAN +/- _.5 DEG. PITCH AND

• * *YAW GREATER THAN +/- 5 OEG.

• * 'IC) FAILURE TO INITIATE PROPER
• * *GUIDANCE SEQUENCE.

' ' '(O) FAILURE OF S-IVB ENGINE
• ' *HYDRAULICS.

• * *3, THE CUES ARE VALID IF RATE
' * *_HANNEL SWITCHOVER HAS NOT OCCURRED.

MISSION REV DATE SECTIOh GROUP PAGE

APOLLO 15 FNL 5/3/71 SLV - TB6
8-5



9 SLV-TB8 (SAFING

AND LUNAR IMPACT)



NASA - Manned Spacecraft Center

MISSION RULES 16_

SECTION 9 - SLV TB8

R ITEM

SUMMARY DF SAFING AND SLINGSHOT RULES

9-1 STAGE PNEUMATIC DUMP FAILS

9-2 LOX DUMP FA(LS'

9-3 ENGINE CCNTROL 8_TTLE DUMP FAILS

_m4 RESERVED

9-5 RESERVED

THE FOLLOWING REFEREhCED "FLIGPT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT (TBBI

7-3 J-2 ENGINE MAIN FUEL VALVE IMFVI FAILS TO CLOSE AT FIRST $-iVD CUTOFFt SECOND S-IVB
CbTDFF -'

7-6 J-2 ENGINE MAIN OXIDIZER VALVE FA{LS TO CLOSE AT FIRST S-IVB CUTOFF, SECOND BUrN CUTOFF

7-8 LOSS CF ATTITUDE CONTROL DURI_WG TBB AND TB7 TG SPACECRAFT SEPABATIONt IB6 TO TB6 . 9

MIN 20 SIC AFTER SPACECRAFT SEPARATICNt AFTER TBB INITIATE

T-13 IU ECS VALVE FAILS TC CYCLE OPEN AN_ CLCSEO

7-14 S-IVB SFAGE COMMON BULKHEAD..DELTA P.RESSUR_ REACHES OR EXCEEDS MINUS 20 PSIO OR PLUS 30
PSIOt MENUS 26 PSID CR PLUS 36 PSIO,

7-25 S-IVB STAGE LUX NON-PRUPULSIVE VENT (NPVI FAILS TO OPEN AT TB7 + 0.7 SECt TO LATCH OPeN
AI Tb 8 + 17 MIN 3 SEC

7-2b LH2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMMED

7-28 S-IVB STAGE COLD HELIUM DUMP FAILS TC INITIATE

MISSION REV _ATE SECTION GROUP PAGE

APCLLO 15 FNL 513171 SLV - TU6
9-1



NASA - Manned Spacecraft Center

MISSION RULES

SECTION9 - SLV ,- Tee _, ¢ON(INUEO
RULE GONDITION/NALFUNCTI.ON o PHASE e RULING g CUESINOTES/CONNE_TS

e | ,
e i i
o * o"

9-1 S-IVB STAGE *ELC 'CONTINUE MiSSICN 'CUES---
PNEUMATIC DUMP t , a

FALLS TO INITIATE .' QBSE INFORM FLIGHT AND al. ENGINE PUMP PURGE PRESSURE
• 't '(OSO-_03l.
o *L. ATTEMPT TO OPEN THE • t
, I ENGINE _UNP PURGE °2. AHBIENT HELIUM SUPPLY PRESSURF
w t, CONTROL VALVE mID236-403* D256-AC31*
| o *
, * ONUTES---
, e I

, o °I, THE MAXIMUM SAFE PRESSURE LIMII
m l 'IS 2Dqn PSIA AT 210 DEG F.
, e |

• t o
e = I

= o i

9-2 S-IV6 LOX DUMP FAILStTLC *CONTINUE MISSION *CUES---
TU INITIATE _ •

' tESE INFORM FLIGHT AND mk. MAIN OXIDIZER VALVE POS[TIOE
' 'ATTEMPT TO INITIATE '1G3-4011.

• mTHE REQUIRED LaX DUMP o
, i '2° MAIN OXIDIZER VALVE UPEN

' ' mDISCRETE (KI2n-_BII,

o g °3. LOX PUMP INLET TEMPERATURE
' ' '1C_-4031,
l o e

, e 14, LOX FL_W RATE (FI-401).

B I °5. LOX PREVALVE OPEN DISCRETE
, e O1K109.6031
, e e

°6. Lax PREVALVE CLOSE OISCRETEi ,

, s '1K11_-6031
, l *

' ' 'NOTES---
a i

, o 'I* lOX DUMP MILL FAIL TO INITIATE
, , 'IF---

' • °A, THE MUV REMAIhS gLOSED
o * a

l , IB. THE LOX PREVAIVE REMAINS CLOSE_
, e l

, o mZ. IF A LOX DUMP IS UNSUCCESSFUL* A
, i IRE-EVALUATION OF THE LUNAR IMPACT
' ' *DELTA VELOCITY WILL BE REQUIRED.

e eI
e

i e o
I e I

9-3 ENGINE CONTROL mILL *CONTINUE MISSIUN 'CUE---
60TTLE DUMP FAILS TO m '

INITIATE t *BSE INFGRM FLIGHT AND '1. ENGINE CDhTROL REG PRESS
' ' '(DI8-6011.
' *1. ATTEMPT TO EPEN THE m

' ' ENGINE HELIUM CONTROL e2. ENGINE CONIROL HELIUM SPHERE
, o VALVE °PRESSURE 1D19-401. D242-6011.
, e o
I , o

, , ,NOTES.-.
o e i

o , tl. THE MAXIMUM SAFE PRESSURE LIMIT

• ' 'IS 1850 PSIA AT 7C OEG F.€ * e
e t

I * l
I € ¢

RULES 9-6 AND 9-5 o i m
ARE RESERVED. i i

MISSION REV _]ATE SECTION GROUP PAGE

APCLLO 15 FNL 5/3/71 SLV - TB8
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MISSION RULES

SECTION 9 - SLV - TBB;.,,r TCBIGL,UDED

R TEM

PRELAUNGH INSTRUMENTATION

MEAS EFFEC- MISSION RULE
MEASUREMENT DESCRIPTION NUMBER ONBOARU TRANSDUCERS CATEGORY TIVITY REF

STAGE CGMMUhICAT[ONS SYSTEM AhG FLIGHT CONTROL MEASUREMENT CATEGORIZATION

STAGE COMMUN[CATIBNS SYSTEM

S-IT STAGE

LINK BPI HD
MUX BPIAQ .HD

MUX BPIBO HD

S-IVfi STAGE

LINK CPI HD

MUX OPtBO (VIA [UI M
NUX CPtBO HO

INSTRUMENT UNIT

LIKK DPI HD
LINK DPI_ M

MUX CPIAO (VIA S-IVBI HD
MUX OPIAO HD

EMERbENLY DETECTION SYSTEM IEOSI M

COMMAND ECMMUNICATIONS SYSTEM (CCSI UPLINK M

FLIGHT CONTROL MEASUREMENTS

S-IVb STAGE

PKESSe FUEL PUMP INLET 02-403 7-1.4

P_ESSt FUEL IANK ULLAGE EOS [ U177-_08 METER = COMMON 2 OF 3 7-14
pRESSt FUEL TANK ULLAGE EOS 2 0178-408 METER • COMMON M T-14/E9
pRESSw _XlO PUMP INLET 03-403
pRESS_ OXID TANK ULLAGE EOS L D179-406 METER • COMMON 2 OF 3 7-t4119eS-5
PRESSt DXIU TANK ULLAGE EGG 2 Dt80-4u6 METER = COMMON M 7-14/19,8-5

INSTRUMENT UNIT

GUIDANCE COMPUTER OPERATICN H60-b03 M 6-I14171gt
T-8/ILt8-1/_

COMPUTER RESET PULSE NU. JTZ-b03 REQUIRED TO
[-GUIDAt_CE OEC_UER COMPLETE

I RF 2 MULTIPLE WORD

COMPUTER RESET PULSE NO. J72-603 M GROUND
2-GUIDANCE CEG_DER COMMANDS

•UNBOARD OIS-
PLAY MANDATORY

MISSION REV OATE SECTION GROUP PAGE
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MISSION RULES

SECTION IO - GSM ENVIRONMENTAL CONTROL SYSTEM

M ITEM

' GENERAL '

10-1 LAUNCH

LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND U2 SUPPLY WILL SUPPORT FLIGHT CREW
DEMANDS FOR AT LEAST ONE REV AND ENTRY INTO 2-h THFRE ARE NO COOLANT FAILURES FOR WHICH
LAUNCH/INSERTION PHASE WILL BE TERMINATED.

TLC g TEC

WATEK EVAPORATION WILL BE LIMITED TG COMPONENT TESTING* •

PuwENED DESCENT

THERE ARE NG CSM ENVIRONMENTAL CONTMOL SYSTEMS FAILURES FOR WHICH POWERED DESCENT WILL EE
TERMINATED.

ALL PHASES

A. BACKbP SYSTEMS AND BACKUP COMPONENTS WILL NORMALLY BE USED FOR THE MOST
RAPIU PRACTICAL RETURN TO EARTHt NOT FOR MISSION CONTINUATION,

_. LN SYSTEMS WILL BE USED AS. REQUIREQ FUk CSM SYSIEMS BACKUP, IF CSM SYSTEMS
REQUIRE LH BACKUP_THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLE,

C, TC CONTINUEr WATER _UANTIIY PREDICTIONS MUST REFLECT ADEQUATE QUAEIIIEES TO
MEET NORMAL MISSIOH REQUIREMENTS,

MISSION REV DATE SECTION GROUP PAGE

AROLLJ 15 FNL 5/3/7[ CSN ENVIRONMEN1 GENERAL
CONTROL IO-I



NASA - Manned Spacecraft Center

MISSION RULES 169

_rTfnN IN -- _ _NVIQnHMAMTII _nHTQJ['_I _¥_T_M . _DNTI_IiF_

k ITEM

10-2 DEFINITIONS "

LOSS OF CABIN INTEGRITY---

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER
THANt OR E_UAL TC 4.5 PSIA BY CABIN PRESSURE REGULATORS 11o2 LBIHR TOTALI.

LOSS OF SUIT INTEGRITY---

TOTAL PGA AND SUIT LOOP LEAKAGE IS GRFATER THAN 0.5 PSI/MIN 11.5 LBIHR) DURING
RGA SUiT LOOP PRESSURE CHE_Ko

LUSS OF SUIT CIRCUIT---

INABILITY OF THE SUIT CIRCUIT TO MANTALN AOEQUATF CREW COMFORT'ANDIOR CO2 REMOVAL'
WITHOUT USING CIRECT C2.

LOSS OF 02 MANIFOLO---

A,_ 02 MAi_IFQLD OR REGULATUR FALLURE MITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNCT
6E SUPPLIED FCR ENTRY.

L_JSS _F PRI, VARY LOOP COOLIhG---

LUSS DF ALL FLCWe A L'EAK WHICH CANNOT BE ISOLATEDe OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO CUULING.

LUSS GF SECCNDARY LOOP COOLIhG---

L_SS OF ALL FLOW, A LEAK WHICH CANNOT BE [SOLATEDt OR COMBINED FAILURES SUCH THAT
RAO|ATORS AND EVAPORATOR PROVIDE NO COOLING.

LuSS OF COLLANT LGUP RADIATORS---

RADIATOR LEAK, BLOCKAGE OF ALL FLUW THROUGH RAOIATORS_ OR RADIATOR OEGRAOATICN
SUCH THAT TCTAL LONG TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCED.

LOSS OF ALL COCLING---

LOSS OF PRIMARY AND SECONDARY LOOP COOLING*

LOSS OF SURGE TA_K AND/OR REPRESS PACK---

SURGE TANKo REERESS PACK, OR ASSOCIATED ISOLATABLE PLUMBING PAILURES MHICH
REGUIRE ISOLATION UF THE SURGE TANK ANOIUR REPRESS PACK.

• ULE NOHbERS 13-_ TH_QUG_ lo-q ARE KESERVEC.

_I_I=]N RFVI nATF _F_TI_N GRRIIP pAGE
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MISSION RULES tTO
SECTION IO " GSM ENVIRONMENTAL DDNTROL SYSTEM CONTINUED, • , f |

R LTEM

'_SYSTERS MANAGEMENT e

LO-lO U2 SYSTEM

A, SUIT FLOg RELIEF VALVE HILL REMAIN CLOSED FoR DURATION OF FLIGHT,

B. NCRMAL CH REPRESSURIZATION WITH LM MANNED RILL UTILIZE THE _EPRESS PACK.

C, THE REPRESS PACK VALVE MILL BE IN _FF POSITION FUR ALL PHASES EXCEPT LAUNCHt
ENTRYt AND "TUNNEL/LM PRESSURIZATION AND RECHARGE.

0, THE SUET CIRCUI.T MUST BE _URGED EF ACCUMULATED H2 ONCE EVERY 6 HO_RS FUR ONE
MINUTE NHEN ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT IS ISOLATED,

E, THE SURGE TANK AhD REPRESS PACK RILL NORMALLY BE RECHARGED SIMULIANEOUSLY,

F, CM CABIN PRESSURE _[LL NOT BE ALLCRED TO DROP BELOR 6.0 PS|'A DURIEG NORMAL
LM PRES_UR|ZATIDN ERCEPT DURING TD AND E,

_, THE CMECS gILL RCRMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE DURING
IVT PHASES,

H. THE FLIGHT CREW WILL DON SUITS FOR THE FOLLORENG---

_. IHABELIIY TO MAINTAIN CABI_ PRESSURE AEOVE 6.5 PSIA

2. TD AND E,

3, GLYCOL LEAKS _IN DDMNANU MODULE

6. FIREt SMOKEe CChTAMINATICN IN CAB[N

I, THE FLIGHT CRER RILL DOFF SU[TS (TIME AND CONDITIONS PERMITTINGI FOR THE
FCLLOR[NG---

1. LOSS OF SUIT CIRCUIT

2. CONFIRMED LEAK CF GLYCOL IN SUET CIRCUIT

COOLANT MANAGEMENT

A, F_R SIMULTANEUUS PRIMARY AND SEED(GARY LOOP OPERATEONt NORMALLY EITHER THE
PRIMARY OR SECONDARY LOOP RADIA_TDR RILL BE ISOLATED.

B, GLYCOL RESERVOi_ RILL BE Oh LINE AND RADIATURS gILL BE BYPASSED FOR LAUNCH,

C, |hDICATED GLYCOL ACCUMULATOR QUANTITY RILL BE MAINTAINED 6ETREEN 3C AND TO
PERCENT.

0, SECONDARY CUQLAHT _ILL BE OFF FOR LAUNCH,

E, ADD[TIOt4AL PUREP LOADS RILL BE ACDED AS REOUIREO IN AN ATTEMPT TO M_INTAIN
PRIMARY RADIATOR OUTLET TEMPERATURE GREATER THAN -2_ DEC.

HI $SION REV DATE SECT I£N GROUP PAGE
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MISSION RULES t_!

SECTION 10 - CSM ENViRONMeNTAL CONTRQ_ SyST,EH - CONTINUED

R ITEM

tO-tO HATER SYSTEM .
(CONT

A. WASTE WATER HILL BE MANUALLY OUMPED OVER_ARD AS REQUIRED TO MA]NTAIN
iNDI.CATEO QUANTITY LESS THAN 85-90 PERCENT. HASTE WATFR HILL NCRMALLY BE
DUMPED TO 25 PFRCENTt HOWEVERe IF HASTE WATER QUANTITY iNSTRUMENTATION
{CFOO09I IS LOSTt _ASTE WATER WILL BE DUMPED UNTIL POTABLE HATER QUANTITY
(CFOOtOI BEGINS TO CECREASE.

B, hATER DUMPS _LLL BE MANAGED SO THAT---

I. AT LUlL ThE WASTE TANK WILL CGNTAIN GREATER THAN 75 PERCENT,

2. AT CM-SM _ERARATION, THE POTABLE IANK WILL BE FULL AND THE WASTE TANK WILL bF _()
PERCENT FULL,

_. WATER DUMPS AND FUEL CELL PURGES hILL NORMALLY BE SCHEDULED TO OCCLR---

I. IMMEDIATELY AFTER THE SEXTENI STAR CHECK IN MANEUVER PREPARATION - OR CISLUNAR
NAVIGATION - OR ND LATER THAN ONE HOUR BEFORE AN OPTICAL SIGHTING.

2. BEHIND THE MOONp WITH THE COMPLETION OF THE DUMP OR PURGE BEFORE AOB,

D. IN ORDER TO REDUCE TRAJECTORy CALCULATION PERIUBAT|ONS, WATER DU_F_ AND FUEL
CELL PURGES WILL NOT BE S_HEDULED---

1. TEN HOURS BEFORE MCC-4 UNTIL AFTER LOT

2. DURING MSFN TR_CKING PERIODS

3. TE_ H_URS BEFORE MCC-7 UNTIL ENTRY

SYSTEM _ACKUP

LM SYSTEMS _|LL BE USED AS REQUIRED FOR CSM SYSTEMS BACKUP. DESCENT AhDIOR ASCENT STAGE
WILL BE RETAINED IF POSSIBLE.

RULE NUMBERS 10-11 THROUGH

tO-L9 ARE RESERVED.

MISSION REV DATE SECXION GROUP PAGE
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MISSION RULES

SECTION 10 - CSM ENVIRONMENIAL CONTROL SYSTEM - CONTINUED

R RULE CUNDITIUN/MALFUNCTION t PHASE e RULING o CUES/NOTES/COMNE_TS

e | i
o ! i'

i SPECIFIC o

i e i

_0-20 CABIN R_ESSURE 'LAURCP tDONTINUE MISSION INURMAL RELIEF STARTS AT 50 SECONDS
CANNOT BE RELIEVED t _ I

I I e
e m t

10-21 CABIN PRESSURE _ o oCREW OPTION TO USE LM ENVIRONMENT
UECREASING AND/OR t , IFUR EARTH RETURN IN LIEU OF SUITE£
LESS THAN Q.5 PSIA t I mFETURNo
AND--- ' ' I

e t e
t t i
t e t

A, SUIT PRESSURE ILAUNCH 'A.I. CONTINUE MISSLUN '
GREATER THAN t I I
3.5 PSIA ' ' o

e , e

OPRE-PD I o 2. ENTER NEXT BEST PTP- '
o t NO-GO FOR PDI. RETAIN t
• t _ESCE_T STAGE FOR TEl '
I ' IF POSSIBLE '
e i o

_ROWEkEO _ 3° _ONTINUE MISSION-
IDESCEN T I NO-GO FOR LUNAR STAY i
e e i

IALL ' 4° ENTER NEXT BEST PTP i
e I IF CABIN PRESS NUT i

t RESTORED GREATER I
e ' THAN _.5 PSIA, i
e e e

B. SUIT PRESSURE 'LAUNCH °B.L° ABORT ASAP =
LESS THAN 3.5 PSI I =

IAL L i 2, ENTER ASAP *
e e i

C. LOSS OF SUIT 'LAUNCH 'D,l. ABORT ASAP 'C,Io CORRESPONOS TO 12,6 LBIHR
CIRCULATION _ ' UPEN DIRECT 02 65 _IAPPRUX 3 CFMICREk_IANI

I ' DEG FRC_ LAUNCH e
o t SETTING. i
t e e
g _ e

OALL I 2. ENTER ASAP i
o e e
e e e

e e i
w o e

MISSION REV CATE SECTION GROUP PAGE
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MISSION RULES

SECTIUN 10 - CSP EhVIRUNMENTAL CONTROL @YSTEM - CONTINUED

k RUL_ _CdNDITION/MALFUNCTION t PHASE ' RULING t CUES/NOTES/COMMENTS

, o

! e !

10-22 LOSS UF SUIT a t °LM SYSTEMS (IF A_AILABLEI WILL BE

CIRCUIT, CABIN ' a °USED FOR Cq2 AND H20 REMOVAL.
STABLE AND GREATER ' '

THAN 4.5 PSIA , '
', |

'LAUNCH 'A. CONTINUE MISSION- 'A. CORRESPONDS TO 12.6 LB/HP
o o OPEN DIRECT U2 VALVE °(APPROX 3 CFM/CREwMANI
t ' _S DEG FROM LAUNCH *
' ' SETT(NG '
o o l

'EU 'B, ENTER NEXT BEST PTP- '
, e l

' ' 1. DOFF SUITS o
, l e

' ' 2. OPEN WASTE 'B.2° WASTE OVERBCARD BLEED = I.'0 tE
i o OVEP_B_ARD DRAIN o02/HR

' VALVE TO _BTAIN '
o ' CAB[I_ BLEED FLU_ o
' ' l

o ' 3. DGN FACE MASKS °3. TIME REQUIRED FOR CM COZ PARTIAL
' _ AFTER I HOUR 'PRESSURE TO INCREASE TO 7.6 MM HG---
i o e

I , ' i CREWMAN---4 HR
! I I

' ' . t_ CRFRMAN---8_ MIN

°PRE-P_I °C. ENTER NEXT EEST PTP- J
' ' NC-GE FOR POT. RETAIN LMO
o o OESCENT STAGE FOR TEl *
, o IF POSSIBLE o
o l o

'POWERED °D. CCNTINUE MISSION-
'DESCEnt I NO-GO FCR LUNAR STAY o
t , o

°ALL 'E. ENTER NEXT PEST PTP o
! l

MISSION REV OATE SECTIGN GROUP PAGE
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MISSION RULES 174

SECTION |3 - CSM ENVIKONMENTAL CONTROL SYSTEM - CONTINUED

P RULE oCUNDITIUN/,UALFUNCTIONO PHASE ' RULING " CUESINOTESICOMMEnTS
.........................................................................................................

i t o
t t
' q t

1C-._ LOSS OF SURGE TANK 'TIC °A. NO-GO FIR CSM EVA IF(JR LEAK IN SOPGE FANKf ISULATF
OK REPRESS PACK ' o UNLESS _PS AVAILABLE 'SURGE TANF AND PLACE REPRESS PK(_

o ' FOR USE BY CDR AND LMP 'VALVE Tf) E[LLo
o e

e o o

°ALL DO. CJNTINUE MISSION '
o w o

a o g

L')-_ LOSS LIE SURGE 'LAUNCH °A. CONTINUE MISSIuN '
TANI',, AND REPRESS I ,

PACK 'ALL =B. Cbr_TINUE MISSION _b. OPS 02 QTY--- 4 LRS/OPS ITWU UPS
o o 'AVAILABLE I
a o PkAN TU RESTORE ENTRY o
a o 02 BY _TCRInG I)PS IN '
i o CM AT FINAL LM EGRESS.
a o l

tTEC aC. CQNTINUE MISSI'JN
o t q

' g DOFF _,UITS f,Gt_ENTitY. '

' ' NO-GO FOR CSM EVA '
l | i
o a o
o | i
o e o

B !
I 1-Z') f-LIKE,JR SNCKE |(\ 'LAUNCh aA. ALBERT q

LUM '4Al',UMODULE = o i

= i L, OECOMPF*ESS CAL_IN '

o 2, T RCtg_LEbhi_:)T
i o ELECTRICAL i
' SYSTE_ PE_ fLIGFIT i
' ' CRE,V CHECKLIST u

BI2USI t-IRE
' ' PRCCE CUIRFS.
a e

'PRE-PCI °6. ENTEr< NEXT 6EST PTP- '
' ' NO-Gu E=]R PCI. F-_IAIfl: '

e L,_ UESLEF, T STAbD FUR TEl'
o i

'POWERED eC. CONTINUE NISSI_iw-

o = _'_O-GCf,(_RLUNA;'_ SlAY o
o

'FEEl '_, NO-GO FUR LSM EVA '

'ALl _E° 1. TR_LJt_LE_t'(JbT/Cu,'_UAT '
o ' FIRE PE_ FLIGHI CRE_ '
' ' CHEL,KL IbT EMERbENCY *
' ' PRCC EL:LJRES. '

o o

o _ 2. ASSESS GAMAL,E AND
o ' REMOVE EOWE_ F_LIN '

_ AFFECTFG SYSTEMS e
o o a

o _ 3. [NT_:_ NLXT t_ESr PTP- '
o _ e

' P_TAIN LM_ '
' ' IF PUSS II!LE. . _
o € o

o o

e i o

MI SSIdN REV OATE SECTION GROUP PAGE
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MISSION RULES 17s

SECTION 10 - CSM ENVIRONMENTAL CONTROL _YSTEM -CUNTINUED

k 'RULE CJNDITI_N/NALFUN_TICN t PHASE e RULING e CUES/NOTES/COMMENTS
.........................................................................................................

e e i
! i
i e t
e , e

lO-2E CUNTAHINATION IN _ALL 'CREw MAY ELECT TO 'if UNABLE TO CLEAR CONTAMINATIOn,
CABIN ' 'DECOMPRESS 'MISSION MAY BE TERNINATED EARLY.

'i i e
I o e
| I Q

I I I
e t i

10-21 LOSS _F _UIT ' '

INTEGRITY ILAUNCH IA. CUNTINUE MISSIuN '

'ALL 'B. CCKTINUE MISSION '
' ' N_-GC FCR UNDOCK i
! l e

ll i
e , i
I l l
I i i

t i

'TEL 'C. NO-GO FSR CSM EVA '
e
{ i e
i t i

13-2_ LOSS ')F L2 ,WANIFJLD l
i. | i

A. 02 Ftz_IFOLDLEJ_KS 'LAURCH 'A.1. CONTINUE MISSION '
GREATER THAN , t

LB/HR _D CABIN 'U_O_CKEO/' 2. Cu&TI_UE MISSIUN J
PRESSUREGREATER 'PRE-PDI '
ll_aJ_4.5 PSIA =PO_ERE0 I

IUESCEhT/ ,
JLUNAR
'STAY o
o , t
, i i

'ALL t _. ENTER NEXT HEST PIP 'A.3. APPROXIMATFLY 5 HOURS APE
' 'BE_UIREO TO DEPLETE CABIN 02 FRO_

' ' (AT VERIFY SURGE '_.8 TO ).S PSIAt WITH 0.456 LB/HR
, i TANK AND REPRESS 'USAGE _TE (CREW . CABIN LEAK . TAN_
' I PACK ISOLATED 'PRESS BLEED}
' ' UNTIL ENTRY,

' ' IBI RETRIEVE DPS 'A.3.IBI CREW OPTION TO USE l_
' ' FROM LM, IF 'ENVIRONMENT FOR EARTH RETURN IN tIF_
' ' _CKEC 'OF MANUAL CABIN PRESSURE REGULATION.
i e l

' ' (CI NC-GO FOR CSM FVA Ii e

e , i

B. 02 HANIFOLD LEAKS _LAUNCH 'E,I. A_CRT aSAP I
GREA_R _ _ ' ,
LB/HR AND CABIN ' .
PRESSURE_SS ' t

"rrLa_44.5 PSIA _ , eLM _2 IIF AVAILABLE} MAY BE USED T_
'ALL ' 2o ENTER ASAP _SUPPLEMENT CSM S_PPLY.
' ' USE CPS IN ,SUITED '
' _ MOOE FOR ENTRY IF

t ' PRACTICAL '

[')-2_ LvSS ,JF _NE _4AIN ' _ l
REGULATOR , ,

A. FAILED CLLSEO =TEC/ 'A.I. NO-GO FCR CSH EVA '
'EO ' UNLESS OPS AVAILABLE

' FOR USE _Y CDR AND LMP_
l I t

'ALL e 2. CONTINUE RISSION '

_. FAILED OPEN 'ALL 'E. CONTINUE MISSION '

l I e

MISSION REV GATE SECTION GROUP PAGE
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MISSION RULES l_

SECTION 10 - CSM ENVLRGNMENTAL CONTROL SYSTEM - CONTINUED
J

tWUL{ CONL)IT ION/MA LFU/_CTION ° PHASE o RULING ' CUESINOTE S/COMMFt_TS
.........................................................................................................

o e o
e | o

_0-3! BOItl MAIN REGULATORS u o tLM SYSTEMS (IF AVAILABLEI MAY BF

F_ILEU CLUSEO o o fUSED IN LIEU DF CSM SYSTEMS,i o o

.°LAUF,CH °A, CONTINUE MISSION
o o i

tLG 'B. NU-GC FL_R UND_CKIn'_G o
o o e

'UNOCCKEL)/tC. CCNTI_,UE MISSION
'PRE-PDI t i
opo,,WkRE0 o t
DOESCEhT/ D
_LUNAR m m
mSTAY m a
m o m
o o m

mALL °C, ENTER NEXT BEST PTP- IC, SUIT LOOP PRPSSURE WILL ORCF

m B NO-GO FOB LSM _VA mFRuM 3,75 PSIA TO 2.5 PSIA IN
t m *APPROXIMATELY q N[NUTES,
m o o

l)-?I LOSS OF t._E SUIT 'ALL °A, CONTIF,UE MISSION m
CGMPRESSOR m m o

m o i
m m I
t m m
I i o

_-_ LL)3_ JP T_U SUIT ILAUF,EH °A, CUNTINUE MISSIUN- eVACU[IM CLEANER MAY BE CONNECTED TC

CUMPRESSUHS ' m OPEN DIKECT (32 45 UEG 'SUIT LOOP BUT WILL NOT PROVIf)E SUIT
o m PROM L_UNCH _ETTIhG ° INTI:GRITY. CONSIDERATION WILL BEt q

IGIVEN TO RETAINING LM.
°E.O, mt_. CO{',TINUE t_ISSIu_ - m
m o NO-GO FOR TL[ o
o

'LO mC, NO-GC FUR UF,DOCKh_G '
o o m

m a
o _ m
o o

mALL °C, C]NTINuE MISSION- =
a o NO-GO FUR CSM EVA m
m m o

m o
o m
m i m
e o

i 4 m
mm o

e o o
r,ULE NUMBERS L.]-'L_ m m i

TrtkuUUH 10-39 ARE ¢ =
hESERVEL) o m m o

m m

MISSION REV OATE SECTION GkUUP PAGE
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MISSION RULES 177

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R RULE _ONOITIONIMALFUNCTION' PHASE ' RULING ' CUESINOTESICOMMEkTS
.......................................... . ............................................................

e I |
, e o
' ' o'

10-40 PRIMARY COOLANT ' o o

LOOP MALFUNCTIONS g '
, o o

A. LOSS DF 'LAUNCP _A.I. CONTINUE MISSION ' o
EVAPORATOR ' '

'ALL ' 2. CONTINUE MISSION" 'A.2.IAI MAINTAIN PRI BAD OUT fEMF

t ' ACTIVATE SECONDAR_ °GREATER THAN-20 OEG F.
, e COOLANT LOOP WITH '

' ' RADIATORS IN BYPASS '2.(61 WATVR MANAGEMENT MAY DICFATE

' ' AS REQUIRED IO 'ACTIVATION AND DEACTIVATION OF
, o MAINTAIN PRIMARY 'SECONDARY LOOP TO MAINTAIN PRIMAR_
, o EVAP_RATGR UUT TEMP 'RAD UUT TEMP BETWEEN _5 AND 8C
' ' %ESS THAN 80 I)EGF 'DEGREES F,
, e OR AS REQUIRED '

' ' FOR CREW COMFORT. '
o , o

_. LOSS OF EITHER 'LAUNCF 'B.I° CONTINUE MISSION 'B.{. ALTERNATE MISSION MAY BE
RADIATOR PANEL o , ,PERFORMED

, o o
'ALL ' 2. BASEC ON WATER ,
, t AVAILABLE FOR ,
' ' EVAPORATIVE CODLING a
' ' .THE MISSION '

' ' WILL BE CONTINUED ,
' ' USING SECONDARY '
' ' RAOIATORS ,
' ' SUPPLEMENTED BY e
' ' PRIMARY LODP o
' ' EVAPORATOR. ,
; ' n
o , t
, , {

o
' ' o

C. TOTAL LOSS OF 'LAUNCE 'C._* CONTLNUE MISSION- o

L']UP , o ACTIVATE SECONDARY '
' ' LUCP
' ' , e

'En o 2* CONTINUE MISSION- 'C.2° ALTERNATE MISSION' MAY BE
' hO-G_ F_R TLI. 'PERFORMED.

' ' ACTIVATE SEC{JNOARY o
' ' LOCF
, e =

'POWERED o 3. CONTINUE MISSION- €
'DESCENT' ' ACTIVATE SECUNDAR_ '
'LUNAR ' LOOP.
'STAY '
, t

'EEC ' _. NO-GO FOR CSM EVA '
, , o

'ALL o 5, BASED ON AMOUNTOF ,

o o WATER AVAILABLE, ,
o ' CONSIDERATIONWILL '
' , BE GIVEN TO CONTINUING ,

' • ' MISSION ON SEC(_NDARY ,
LOOP.

MISSION REV DATE SECTIUN GROUP PAGE
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MISSION RULES

SE(_TION 10 - CSM ENVIR_]NNENTAL CdNTR[3L SYSTEM - CONTINU_:_

H _ULE CJND I T ION/MALFUNC TI ON t PHASE o RULING * CUES/NC}TESICOMMEr_TS
.......................................................................................................

o I I

I I i
i i t

LO-A SECUN{)AR y LCOP i o i
MALFUNCTIONS o a

i l i

A. LOSS OF °ALL 'A. Ct}hTINUE MISSION ,
EVAPORA TTOR , o

i

n. LOSS OF 'EO o_° CUNTINUE MISSIuN 'L(!OP IS STILL OPERATIONAL IN!
RADIATORS g = _EVAPORATIVE MODE.

i l l
i l i

i l o
B e t

C. TOTAL LOSS OF _ALL 'C° CONTINUE MISSION '
LOOP a , ,

• • t
I i i

l l ,
i i o

).I-z*2 LOSS OF PRIMARY AND 'ALL o CONTINUE MISSION '
SEC rJNOA_Iy * o
_VAPf;RATL_RS g

i i l
i i i
i i

l l t
i * l

13-_ LL;S_ UF ALL COULINGt o g °LM SYSTEMS (IF AVAILABLEI _ILL tie
PF,I'I_Ry AND * I °USED TO SU_PLEMEf_T CSM OPERATIONS.
_ECONDAt_Y * e a

g i t

°LAUNCH IA. CJhTIhUE MISSI_JN
o o l

°EO DE° ENIER NEXT EEST A/P L)F_ o8. L[iSS C)F TWO FUEL CELLS POWER
t * p`rp_ iOOWN.

! #

• MAXIMUM CRBIT TIME--- im

o * 4 H_UF(_ EMERGENCY

• * PO_wER DOWt_ FOLLOWEL) BY
' ' L*5 HOURS L.F P_JWER UP *

' ' FOR ENTRY; '
• t j

•POWERED 'C. CCkT[NUE MISSION- o
'OESCE_T o
i s

IALL '0. ENTER ASAP *
Q I 4

l l o

i l .

MISSION REV DATE SECTION GROUP PAGE

APOLLO IS FNL 5/3/71 CSM ENVIRONMENT COOLANT

CONTROL SYSTEM tO-1_
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MISSION RULES

SECTION I0 - CSM ENVIRONMENTAL CONTROL SYSTEM - CnNTINUEO

k RULE CJNDITIuN/NALEUNCTION' PHASE o RULIhG o CUESINOTESICOMMEhTS
.........................................................................................................

o o l
o g o'

[O-44 CUNFIPMED LEAK DF ' ' 'LM ENVIRONMENT liP AVAILABLEI MAY BE
bYLCbL COOLANT t t IUSED FOR EARTH RETURN IN LIeU DE

o o oCSM.

A. 1;5 COMMAND aLAUNCH °A.l, CUNTINUE MISSION '
M_DULE a o o

oEO a 2, ENTER NEXT BEST PTP o

I t DON SUITS, PURGE o
a o SUIT LCCP WiTH m

, a OIRECT 02. e
l o e

opowEOE O o 3. COkTINUE MISSION-

o DESCENT o NO-GO FOR LUNAR STAY '
g i o

tTEC ' 4, hO-GG FCR CSM EVA o
t w o

'ALL ' 5, ENTER NgXT _EST PTF '

b, IN SUIT CIRCUIT °LAUNCH mB,1, LUNTINOE MISSION o
e o e

'FU ' 2. EJ_TER hEXT BEST PTP '
' ' DOFF SUITS AI_D USE
i ' FACE MASRS IF
o t .BE_UIhECo t
i o o

oPOWERE D o 3. CONTINUE _ISSION o

oDESCENT ' N0-GO FOR LUNARSTAY ' i
oo w

oTE C o 4, NO-GC FCR _SM EVA t

OAL L t 5. ENTE_ NEXT BE_T PIP '
I I o
I e l

o o w
g _ o

_ULE NUM_ERS I0-45 o o o
ThRuUGH 1_-_9 ARE g g i

_ESERVEUo t o o
t g w

MISS|dN REV DATE SECTION GRUUR PAGE

AFCLLO 15 FNL 5/3/7[ CSM ENVIRONMEN1 COOLANT
CONTROL SYSTEM 13-12
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MISSION RULES ]Bn

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

Ik RULE CONDITION/MALFUNCTION I PHASE o RULING o CUES/NOTES/COMMEkTS

e e l
! I

Ll_-Sq LUSS OF ALL . _ e _ioOVERBOARD DUMP t o BLEED q2 FROM WATER TANK THROUGh
CAPABILITY , o 'WASTE MANAGEMENT OVERBUARD DRAIk

°VALVE INTO CABIN.

'EO °A.l. ENTER NEXT BEST PTP- '2. IF POTABLE AND WASTE TANKS (LR

°TLO ' NO-GC FOR TLI 'WASTE TANKS ALO_) BECOME FULL,
' ' NO-G_ FCR LOl °FORCED WATER EOILING WILL BE

, o. 'NECESSARY TO ALLOW FUEL CELL AND/URo =
=CYCLIC ACCUMULATOR OPERATION.' ' e

, t _). CSM FLUID STORAGE BAGS AND LM
• t °URINE STJRAGE CAPABILITY (IF

tAVAILABLEI WILL BE USED.
' " ! I

OALL o B. CONTINUE _ISSION I
, o
l o
i o e
I o

i'3-51 UNCONTROLABLE o t
HIGH HUMIDITY ' o °LM SYSTEMS MAY BE USED FOR HUMIDITY

'CONTROL°

'LAUNCH 'A. CONTINUE MISSION t
, e o

'PRE-POI eB. ENIER NEXT BEST PTP- '

o o NO-GC Feb PDI.RETAIN LM '
, o DESCENT STAGE FUR TEl '
= i o

IPOWE_EO _C. CONTIMUE MISSION- o

°DESCEhT ' NO-GO FOR LUNAR STAY o
i a I

'TED DO. NO-GO FOR CSM EVA '

'ALL °E° ENTER kEXT BEST PTP o
, I e
o o o

I'.)-52 wASTE WATER TANK ' o 'LM SYSTEMS IIF AVAILABLE| MAY BE
LEAK OR LCSS OF o , tUSED TO SUPOLFME_T CSM
wASTE WATER STORAGE ' ' o

CAPA6[LITY _ o 'WHEN POTABLE WAIER TANK BECOMES
o o °FULL, FUEL CELL WATER WILL BE DUNPEBt I

'THROUGH OVERBOARD RRESSURE RELIEF
t , ,VALVES°
i e !
°ALL mCUNTINUE M|SSICN t
I

$ ,

MISSION REV DATE ISECTION GROUP PAGE

APCLLO 15 FNL 5/3/71 OSM E_VIRONMENT WATER AND WAS'E

CONTROL SYSTEM MANAGEMENT LO-IB
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MISSION RULES let

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

R RULE CONOI T IDN/MALFUNCT(ON e PHASE m RUL;NG t CUESINOTE S/COMMENTS

o o e
t e m
m • t"

10-53 CUNFIRMEO LEA'K IN o o °LM SYSTEMS (IF AVAILABLE) MAY BE
POTABLE WATER TANK o o mUSED TO SUPPLEMEN1 CSMo
OR UNABLE TO .q i o
TRANSFER FUEL CELL e e mWATER STORAGE BAG (S) WILL BE USEC
WATER TO POTABLE m o DAB BACKUP WATER TANK;
TANK, m t i

i m m

'LAUNCH °A. CONTINUE MISSION m
m m I,

'ALL °B, CONTINUE M|SSIUN '
o e t
o q m
w m j

l m m

m o a

RULE NUMBERS 10-5_t o o m
THROUGH I0-59 ARE m m =
RESERVEO. I Q m

m o o

MISSION REV DaTE SECTION GROUP I|EPAGE

APOLLO 15 FNL 5/3/71 CSH ENVIRONMEN! WATER AND WAS

CONTR,SL SYSTEM MANAGEMENT tO-ld
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MISSION RULES

SECTION [0 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

LI i,E,

INSTRUMENTATION REQUIREMENTS

lh-bK MEAS DESCRIPTIUN FCM QNB_ARD TRANSDUCER CATEGORY REFERENCE

CABIN PRESS CEO031P METER COMMON ! OF I0-20
SUIT pRESS CFOOI2P METER CUMMON 3 M
TANK BLADOER PRESS CF012_ ....

SUIT PRESS ..... MANDATORY 10-21

(CUFF GAGES| (EACH CREWMAN)

bURGE TANK PRESS CEOO06P METER COMMON I OF I0-28
OXYGEN REPRESS PRESS METER 2 M

PRIM ACCUM _IY CFSOIQO METER COMMON [ OF 10-40,

PRIM PUMP OUT PRESS CEO016P METER COMMuN 2 M 10-44

POTABLE H20 OTY CFOOLOQ METER COMMON HD tO-53t

WASTE N20 QTY CFOOSg_ METER COMMON HO 10-52

SEC STEAM PRESS CEOO73P METER COMMON HD 10-41
SEC EVAP OUT TEMP CFOOTIT METER COMMON HD

SEC ACCUM _TY CFBO72P METER COMMON HD

SEC POMP QLT PRESS CFO_T_P ,IETER CUMMON MD

PRIM EVAP CUT TEMP CFQO18T METER COMMON HD

PRIM STEAM PRESS CF_O_ _ETER COMMON HO

ECS UZ FLU_ CFOOS_R METER CUMMON HO

02 MANIFOLD PRESS CFOOSEP HD

SUIT CGMF PRESS CFOOISP METER COMMON HD

PRIM RAD OUT TEMP CFOO2OT METER COMMON HD

PRIM EVAP INLET TEMP CFOISET ..... HO

STEAM OUCT TEMP CPOOETT ..... HD

SEL RAO OUT TEMP SFO236T METER HO

MISSION REV DATE SECTIUN GROUP PAGE

APOLLO 15 FNL 513171 CSM ENVIRONMENT £NSTR

CONTROL SYSTEM REQUIREMENTS 10-1_
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MiSSiON RULES

SECTION _1 - CSM CRYQGEN_CS

R ITEM

e GENERAL e

l[-L LAUNCH

THERE ARE NU CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TERMINATED, FCR
COMPLETE LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURES, ENTRY WILL RE PLANNED
INTO PTP 3-1, THRE.E ENTRY BATTERIES AND THE AUK BAT ARE CAPABLE OF S_FPORTING THE LAUNCH
AS MUCH AS 3 REVS PDWERE_ D_WN TO 50 AMPS AND ENTRY.

LL-2 ALL PHAGES

THE CRYOGENICS SYSTEM IS REQUIRED ONIIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL

BE ENTERED INTO WITH FULL CONSUMABLES POTENTIALt THAT IS, FULLY CHARGED ENTRY BATTERIES AND
ENTRY 02 TANKS* IF THIS CAPABILITY iS PCTENTIALLY JEOPARDIZED BY CRYO SYSTEMS DEPLETIUN CR
NALFUNCTICN, MISSION TERMINATION PROCEDURES WILL BE ENACTED IN WHATE_ER TIME FRAME IS
APPROPRIATE OR AVAILABLE, ANY ENTRY BATTERY OR ENTRY O_ USAGE AFTER LOSS OF RECHARGE
CAPABILITY FROM THE CBYQ SYSTEM WILL REDUCE SUPPLY AVAILABLE F_R ENTRY, LANDING, AND
POSTLANDING.

IL-3 POWEREO DESCENT

THERE ARE NO CRY8 SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED.

IL-_ LOSS OF CRYCGENIC TANK IS CEFINED AS---

A, PRESSURE CANNOT BE MAINTAINED ABOVE [SO PSIA FOR 02 AND TOO PSIA FCR HID

8. A LEAK, WHICH COMBINED WITH A 60 A4WPLOAD FLOW FROM THE TANK, WILL DEPLETE
THE TANK BEFORE CNISM SEP.

C, LOSS OF ALL HEATERS IN AN 02 TANK LOSS OF 2 HEATERS AND ONE FAN IN HE TANKS
AND 2 OR BOTH FANS IN H2 TANK 3.

11-5 THE LUNAR MISSION WILL BE CONTINUED IF THE F2 AND 02 TANKS MEET REDLINE CRITERI& AND THE LOWEST
TWO TANKS ARE CAPABLE OF SUPPORTING AN EARTH RETURN FRUN ANY POINT WITH AT LEAST AN AVERAG_E
POWER LEVEL OF 60 ANPSo

Ll-6 EARTH. ORB'IT MISSION WILL BE CONTINUED AS LONG AS ENOUGH !DIAL CRYO I02_H2I IS AVAILABLE T8
PERFORM AN ENTRY INTO THE NEXT DALLY COINS-GO AREA,

RULE NUMBERS IL-7 THROUGH
EI-9 ARE RESERVED*

MISSION REV DATE SECTIBN GRouP PAGE
i i

APOLLO 15 FN4. 5/3171 CSM CRYOGENICS GENERAL
POWER SYSTEM 11-1
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... SSlON RULIS 

SECTION 11 ... CSM CftVOGlitUC$ • C.ONTrNUED 

R I InK 

11-101 

, SYSTEMS MANAGEMENT' 

CMYO MANAGEMENT 

to. NORMALLY. TANK PRESSUA8S lULL 8E MAINTAINED IIV USE OF TANK HEATERS IN 'AUTu' MODE wITH TH, 
ElCCEPTJ(IN OF H2 lANK 3, WHICH WILL UfiLUE AUTO FANS •. 

8. MANUAL pftES$URE CONTIICL WILL NORMALLY BE USED AS REQUIREO Tv MAINTAIN--­

1. TANK PRESSURES .GREATER THAN 750 PSIA ll2 AND 200 PSIA FOR H2. 

2. SUFFICIENT QUANTifY IN THE LOWEST TWU TANKS IN EACH SYSTEM TO SLpPOIlT AN 
EARTH RETURN FMC" ANY POINT WITH AT lEAST AN AVERAGE POWER LEVEL OF ItO AMPS 
AND AS REQUfREO HI "EET IUSSI(II'4 08JECTlIIES. 

C. ONE FUEL CELL HAY 8E PURGED OR THE SPACECRAfT elECTRICAL LOADS MAY KE INCREASED TO pRECLuce
CRYO TANK VENTING. 

O. H2 TANK 3 F4NS .ILL ~CT BE OPERATED IN THE AUTO MODE. 

E. Ol TANK! ISuLAT"'IN II ALII F.. IIIILL NORMALLY REMAIN OPEN, BUT .IT wiLL 8E CLOSI'O tF lOSS OF TANKS 
1 all t AFfECTS TANK ! PRESSURE INoltb!1t TO PRESERVE 02 FOil THE fCS. 

11-1 11 C~Yu G4ulNG 

A. ONBCARD CRYOGENIC QUANTI'Y GAGING IS PMIHE. ACCURACY IS .'-2.65 pERCEN' '+1-8.1t8 L8 02 • 
• ,-0.72 L6 H2' PER TA~K. INSTANTANECUS v2 QUANTITY ACCURACIES MAY BE OEGRADEO FROM THESE 
NUMBERS DUE TO LACK Cf TA~K FANS. 

~. ~CC CALCULATED QWANTITY USING PRESSURE VERSUS TEMPERATURE IS BACKUP. 

hULE NUMBERS 11-12 THROUGH 
11-19 ARE R~SERVEO. 

HI SSION I REV I CATE SECTION GROUP PAGE 

APOLLO 151FhLI 5/1/71 I
POWER SYSTEM 

CSM CIlYOGENICS I 
I 
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MISSION RULES

SECTIOfl 11 - CSM CRYOGENICS - CONT(NUEO

B R_LE ICONOITiON/NALEUNCT|ONI PHASE ' RULING ' CUES/NOTES/CONMEhTS

e I t
• i i t

0 $ e'

t SPECIFIC N|SSION RULES i

! e t

11-2C LOSS OF ONE 02 ILAUNCH CA. CUNTIMIE MISSION ILM, PLSSe AND OPS O2 NI.LL BE USED AS
TANK i , IREQUIRFD TO SUPPLEMENT CSM OZ.

IALL lB. CONSIDERATION WILL *
• BE GI,VEN TO CONTINUING i

I ' THE MISSION AFTER LOSS I
., t OF A TANK IF OTHER .TWO i
' * TANKS MEET REOLINE *"

!
g CRITERIA. *
i q t
• POST DOCK*C. JETTISON LM *
i * I

• TEC '0. CONSIDERATION WILL *
• ' BE GIVEN TO PERFORMI,NG t
• e CSM EVA IF TANKS 1 AND *
• * 2 OR [ AND 3 REMAIN AND t
. i _UANTITY IN 2 OR 3 IS *
• * LESS THAN 60 PERCENT. *

E1-21 LUSS OF TWO O2 *LAUACH *A. CONTINUE MISSION *
TANKS AND/DR TBD ' i ,
H2 TANKS _E.O. SE. CCNTINUE MISSIUN- m

= * N_J-GC F_R TLI *
• i |

•ROWERED IC. CONTINUE MISSION- J
• OESCEhT t NO-GO FOR LUNAR STAY '

t i i

HALL *O, ENTER NEKT BEST PTP" *
• t RETAIN LV IF POSSIBLE *

' * e

_I-22 LOSS OF ONE M2 TANK *LAUNCH IA, CONTINUE MISSION *

'ALL *E. CONTINUE MISSION- l
• _ NO-GO Tkl *

• * ENTER NEXT BEST PTP- *
' * NO-GO LOT *

= * CONTINUE MISSION- *
• ' NO-GO LUNAR STAY o

• POST DOCK*C, ENTER NEXT BEST PTP- *
, i JETTISON LM, '
• | i
• i e

11-23 LOSS OF 3 02 TANKS tLAUhCH *A. CONTINUE MISSION- 'AUX BATTERY WILL POWER SNJCIS.
AND/OR 3 H2 TANKS * * ISOLATE SURGE TANK e

w ' BEFORE 800 PSIA t
• =

• TLC 'B. ENTER NEXT BEST PIP- *
• * NO-GO FOR LOI *

'POWERED *C* CONTINSJE MISSION- *
• DESCENT ' NU-GC FOR LUNAR STAY *

'ALL '0. ENTER NEXT BEST PTP- *
• ' RETAIN LM IF POSSIBLE *

RULE NUMBERS 1L-24 * '
THROUGH 11-69 ARE m * ,
RESERVED, ' *

MISSION RE_ DATE SECTICN GRUUP PAGE
i

APOLLO IS FNL 5434TI CSM CRYOGENICS SPECIFIC
POWER SYSIEM 11-3
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MISSION RULES

SECTION 11 - CSM Ct_YOGENICS - C.ONCLUDED

R ITEMI

1NSTRUMENTAT_ICN REQUIREMENTS
..............................

MISSION RULE
11-531 MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE

,}2 TANK I QEY SC0O]2_ M,ETER COMMON 2 OF 3 11-20,21122
U2 TANK 2 _TY SC0033G METER COMMON MANDATORY
02 TANK _ QTY SCOOBI_ METER COMMON

02 TANK 1 TEMP SCOO_IT ..... HIGHLY II-2n,21,2E
U2 TANK 2 TEMP SC0042T ..... DESIRABLE
_2 TANK 3 TEMP SCO055T .........

t12 TANK I QTY SCO030Q METER COMMON 2 OF 3 11-2tB22
H2 TANK 2 GTY SCO_3IQ METER CDMMdN MANDATORY
H2 TANK 3 _TY SCOOBOQ METER CUMMON

H2 TANK I TEMP SC0043T ..... HIGHLY [I-21t22
H2 TANK 2 TEMP SCO0_6T ..... DESIRABLE
H2 TANK 3 TEMP SCOOS_T .....

u2 TANK I PRESS SCOO37P METER COMMON 2 OF 3 11-20,21,22
02 TANK 2 PRESS SC0O3BP METER COMMON MANDATORY ll-20t21t22
J2 TANK 3 PRESS SCOO53P METER COMMON

H2 TANK I PRESS SC0339P METER COMMON 2 OF 3 II-21tZ2

H2 TANK 2 PRESS SCOO40P METER COMMON MANDATORY II-21t22
H2 TANK 3 PRESS SCO052P METER COMMON

02 TANK 2 AkD 3
MAN. PRESS SCOOAgP C_W COMMON HD

U2 TANK 1 HTR

TEMP SCBOTOT METER COMMON HU 11-23
• J2 TANK 2 HTR

TEMP SCOOTIT METER COMMON HD II-23
J2 TANK 3 HTR

TFMP SC0072T METER CUMMON HD II-23

NOTE---PRESSURE OR _UANTITY MEASUREMENT REQUIRED IN EACH CRYO TANK.

MISSION REV GATE SECTION GROUP PAGE

APOLLO 15 FNL 5131TI CSM CRYOGENICS INSTR REQ
11-4
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M|SSION RULES

SEET_|QN 12 - CSN EkECTRICAL POWER SYSTEM

R ITEF

e GENERAL '

12-1 LAUNCH

Ao LAUNCH WILL BE CONTINUED A'S LONG AS SUFFICIENT ENERGY IS AVAILAOLE TO PERFORM AN ENTRY INTO
AT LEAST PTP 2-1, THERE MUST BE AT LEAST ONE MAIN BUS AND ONE AC BUS (THROUGH MODE I A_O
[I REGIONS) OPERATIENAL TO CONTINUE.

H, THE LAUNCH PHASE WILL NOT BE TERMINATED AS LONG AS THREE ENTRY BATTERIES REMAIN {0 SUPPLY
MAIN BUS LOADS OR ONE ENTRY BATTERY AND ONE SM PUWER SOURCE _EHAINo

L2-2 POWERED DESCENT

THERE ARE NO EPS FAILURES FOR WHICH POWEREO DESCENT wILL BE TERMINATED,

12-_ 4LL PHASES

THE MISSION WILL BE CONTINUED AS LONG AS THE PErU[RED NUMBER OF FUEL CELLS ARE AVAILABLE ANO ARE
LAEABLE UF SUPPORTING MISSION REQUIREMENTS OF T5 TO 90 AMPS (W[THOUT BATTERY SUPPLEMENT EXCERT
UURING SHS DELTA V'SI ANC THREE GOOD ENTRY BATTERIES REMAIN,

12-4 _ATTERY IS CUNSIDERED FAILED IF---

A, LAUNCH- A BATTERY BUS VOLTAGE IS 0,5 VOLTS LESS THAN TH_ C{)EPESPONOING PAIN BUS,

B, ORBIT- AN ENTRY BATTERY OUTPUT IS LESS THAN 3 AHPS WHEN CONNECTEO Tn A RAIN BUS DURING SFS
MANEUVERS (;wDMINAL TCTAL BATTERY CURRENT FUR SPS MA_wEUVERS IS 20 ./- 2 AMPS|.

C. SUSTAINED BATTERY CHARGER OUTPUT TO AN ENTRY BATTERY IS GREATER THAN 2. r ANPS AND ALL LOAES
REMOVED.

0. THE AUX. BATTERY CANhOT SUPPORT REQUIRED MAIN BUS LOADS.

12-5 AN AC BU_ IS CONSIDERED FAILED IF ANY T_O PHASES CANNOT BE MAINTAINEO GREATER THAN q5 VOLTS.

1Z-0 AN INVERTER IS CONSIDERED FAILED IF---

A, OUTPUT VOLTAGE ON AhV PHASE IS GREATER ThAN 130 VAC°

b. OUTPUT VOLTAGE ON ANY T_ PHASES IS LESS THAN _ MAC.

L2-7 FUEL CELL IS CONSIOENED FAILED FOR MISSION PLANNING IF---

A, FUEL CELL CANNOT SUPPLY SUFFICIENT POWER TO MEET ITS OWN PARASITIC LEADS (5 AMPS PLUS
INLINE HEATER POWER AS REQUIREOI.

B. FUEL CELL H2 LOOP IS CONTAMINATED WITH KOH,

C, REGULATED H2 PRESSURE IS LESS THAN 3b.7 PSIA (CORRESPONDS TO NE PRESSURE SHIFT DOWN TO 2B._
PSIA FOR CRITICAL OPERATION- LOWER N2 PRESSURE CAN BE MANAGED BY TUR_IN6 I_FF H2U TAB
PRESSURE).

12-B TLI MINIMUM PURGE CAPABILITY IS BOTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND A@ LEAST OXYGEN [N
ONE OTHER FUEL CELL.

RULE NUMBERS 12-9 THROUGH
12-19 ARE RESERVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 1_ FNL 513/TE CSM ELECTRICAL GENERAL
POWER SYSTEM 12-1
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MISSION RULES

SECTION 12 - CSH ELECTRICAL POWER SYSTEM - CONTINUED

R _TE_

12-20 BUS MANAGEMENT

A, ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES.

B, INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS I AND MAIN BUS B WILL
SUPPLY AC BUS 2,

C, MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26,5 VDC AND LESS THAN 31 VDC, _NE FUEL
CELL MAY BE OPEN CIRCLrITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT,

O. THE BATTERY CHARGER WILL BE USED TO CHECK UUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSESI
AFTER ALL EQUIPMENT AND PURER SUURCES HAVE BEEN REMOVED FPOR BUS,

_. MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO BE CUMPATI@LE WIT_ ONLINE OPERATION
EWUIPMENT,

1. SPS 24.5

2. PGNS 25.0

3. AUTO SM-RCS 22.0

4. AUTO CU-ROS 21.0

5. DIRECT SM-RCS 21.0

6. DIRECT CM-RCS 17.0

7. INVI_RTERS 19.0

12-21 BATTERY MANAGEPENT

A. BATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LUADS FROM T-T5 SECONDS TO INSERTION_

_, BATTERIES A ANO B WILL _E USED TU SUPPLEMENT MAIN BUS LOADS FOR 5PS MANEUVERS, BATTERY C
WILL BE ROTATED TO MAINTAIN BATTERy BALANCE IN THE EVENT THE BATTERY CHARGER FAILS,

C. BATTERY CHARGING WILL BE TERMINATED FOR _NE UF THE FULLbWINGt WHICHEVER UCCURS FIRST---

[, INTEGRATED AMP-HCURS INTO BATTERY bY CHARGER EQUALS INTEGRATEU Ah_°-FK)URSOUT
OF BATTERY BY LOADS

2. W_EN _ATTE_Y CHARGER CURRENT DECREASES TO O.b_ AHPS (CORRESPONDS TC 39,8 VDC
AT THE BATTERY BbSl

D, THREE BATTERIES WILL EE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY,

E, BATTEHIES ARE CONSIDEREC TO HAVE 40 AMP-HR. CAPABILITY INFLIGHT ANO 45 A_P-HR CAPABILITY FOR
POSTLANDING,

F, A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING OEORBITe ENTRY AND
POSTLANDING.

G. BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN 6 PS[A,
VENTING OPERATION WILL BE ALLOWED TO TRUUBLESHUOT A SUSPECTED FRO[EN DUMP,

H. THE AUX BATTERY WILL WeT BE USED FOR NORMAL MISSLON OPERATIONS,

MISSION REV GATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3171 CSM ELECTRICAL MANAGEMENT

POWER SYSTEM 12-2
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MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

K ITEm

12-2_ FUEL CELL MANAGEMENT

A, FUEL CELL HiLL BE eSHUTCCWN° FOR THE FOLLOWING---

i. SUSTAINED CURRENT OUTPUT LESS THAN 5 AMPS

2. FUEL CELL H2 LOOP iS CONTAMINATEO WITH KUH

3. REACTANT LEAKAGE JEOPARDIZING MISSION DURATION

B. FUEL CELL MAY fiE *UPEN CIRCUITED _ FO_ THE FOLLOWiNG---

t. SKIN TENP GREATER TPAN 475 DIG F.

Z. TOE TEMR _REATER THAN ?25 OEG F.

3. FAIL_RE OF H2 PUMP CR GLYCOL PUNP

4, VOLTAGE MANAGEMENT

5. FUEL CELL CANNLT BE PURGEO AND TIME TD GO IS GREATER THAN PREDICTED FUEL
CELL LIFETIME

C. FUEL CELL U2 AND H2 PURGES WILL NORMALLY BE PERFURMED AT 24 AND 48 HOUR INTERVALS_
RESPECTIVELY. HOWEVERt THE iNTERVALS WILL BE FLEXIBLE TO COINCIDE WITH RATER DUMPS (REF_
MR _9-LO_ WATER SYSTERt tOT AND lOT).

U. ADDITIONAL PURGES _iLL BE INITIATED AS OPERATIONAL CONDITIONS DICTATE.

E. FUEL CELLS wILL NOT BE RURGED FOR CGNFIRMEO HIGH PH INDICATION.

F. EACh H2 PURGE WILL NORMALLY BE PRECEDED BY 20 MINUTES OF H2 VENT HEATER OPERATION FOLLOWED
_Y Iq MI_UTES OF HEATER UPERATIuN AFTER PUR_E CUMPLETION.

G. FC iNLINE HtATERS WILL .WCRMALLY OPERATE IN =AUTO' CqNTINUOUSLY.

H. REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS ThE FUEL CELL IS DECLARED FAILED.

1° ADDITIONAL POWER LOaCS _ILL BE ADDED AS REQUIRED TU _AINTAIN FC RAO OUT TENP GREATER THAN
-40 DEG. IF CRYO BUDGET JEOPARDIZED GR RAOUUT TEMPS NOT MAINTAINED GREATER THAN -40 OEGt
FC kAG WILL BE PLACED iE EMERGENCY BYPASS.

J. dNE FUEL CELL _AY BE RU_GED TO RRECLUDE VENTING OF CRYO TANKS OR F_R CRYO PRESSURE
MAi_AOEMENT.

K. IF IT BECOMES OPERATIONALLY NECESSARy TU SHUTDOWN dR dPEN-CIRCUIT A FUEL GELL, THEN FUEL
CELL 2 WILL BE SELECTEO.

12-23 INVEkTER MANAGEMENT

I,wVERTERS MAY BE REMOVED FROM LINE FUR ANY OF THE FOLLOWING REASONS---

A. iNVERTER TEMP GREATER TFAh 190 BEG F

B. SPACECRAFT LDAU MANAGEMENT

BOLE NUMBERS 12-2_ THROUGh
12-29 ARE RESERVED

MISSiON REVI GATE $ECEION GROUP PAGE

APOLLO L! Fhl: 5/3/T1 CSM ELECTRICAL MANAGEMENT
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MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

!_ RUL/ CUNDITIONIMALFUNCTION o PHASE o RULING + CUESINOTESICOMMENTS
......................................................................................................

i B

m l l
i o i

..........................

+ SPECIFIC MISSION RULES '

i l l

12-3.1 LOSS OF ONE FUEL +LAUNCH °A, CENTINUE MISSIUN 'OAT C WILL USED TC SUPPLEMENT MAIn

LELL (OUTPUT o i _BUSFS LOADS DURING SPS BURNS TU DACK
LE3S THAN 5 AMPSI + o I, IF LOSS IS FC 3 OPEN IUP ANY SUBSEQLENT FUEL CELL

o o CIRCUIT AND CONFIGURE'FAILURES, BAT C MAY RE TIED IC

, o FC 2 TC MAIN BUS B +EITHER OR 8_JTH BUSES.
t o ONLY. +
+ + +

+ALL. +0. CONTINUE MISSIUN '
+ + +

t I. OPEN CIRCUIT FUEL '
+ _ CELL '
i i l

' 2. IF LOSS IS FC 3 '
+ + CCNFIGU_F PC 2 TO

' + MAIN EOS B dNLY, +
+ o i

+ t 3. IF FUEL CELL. CANNUT a
i + BE RESTbRED+ P_RFuRM +
, t • S HUTUCNN. o
+ u a

o + o

12-3L LOSS UF TWO FUEL 'LAIJNC_ 'A. CUNTLNUE MLSSIUN 'LH SYSTEMS MAY _E USED TO SUPPLEMENt
GELLS (ULJTPUT LESS a o +CS M POWER,
THAN 5 AMPS EACH) o AFTER 2 . _q GET

+ o PERFORM +
+

' E. EOS AUTO/OEF TO OFF. o

o o aA,2 AIJX _ATTERY M_Y BE USED IN LIEU
++ 2. TIE BAT C TU BOTH +OF BAT C

o + MAIN OUSES, +
i i !

+POWEE_U °B, CONTINUE MISSION-
+DESCENT +

+ * NO-GE FOR LUNAR STAY +
t +

+POST CO_K°C. IWO-GO F_R'LUNAR STAY- ,
o i o

+ + RETAIN LP IF P(}SSIBLE t
, + o

'TEE +G. GO FOR CS_ EVA +
o t a

'ALL °Eo ENTER NEXT BEST PTP- +E, ONE ENTRY BATTERY OR AUX BAT MAY
+ °BE USE[) TO SUPPLEMENT REMAINING FC

+ o }. CONNECT RE_AINING +FUR O AND N ALIGNMENT PRIOR TO
+ + FUEL CELL Tu BuIH UDEORBIT,
I _ MAIN BUSES, '
o o

' + 2, PERFORM POWEROCWN TO 'E.2 REF CREW EMERGENCY POWEROONN
, o MAINTAIN MAIN BUS JPROCEOURE,
+ _ VOLTS CREATER THAN '

' 24.5 VEC.. +

MISSION REV GATE SECTION GPUUP PAGE

APOLLO 15 FNL 5/3/71 CS_ ELECTRICAL FUEL CELLS

P(J_E+( SYSTEM 12-4
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MISSION RULES

EECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

E, ROLL C,M',DIT IUN/MALFUhCTI ON' PHASE q _UL ING a CUES/N_TES/COMMEETS
........................................................................................................

i o i
i i e

12-32 Lt]SS .JE THREE. FUEL e l 'LM SYSTEMS (IF AVAILABLEI MAY PF
CELLS o o 'USED TO SUPPLEMENT FUEL CELL P_HER°

! e

A. [J_TPUT LESS THAN .°LAUNCH IA. CONTINUE MISSION o
I0 AMPS EACH g o

e e t

o o 1. AFTER 2 . DO 4
o a. LOS AUTO/OFF TU o
, o OFF. i
i o o

i o 2. TIE BAT C TO '
o _ BCTH MAIN BUSES. '
o o o

, e 3. TIE AUX BAT TO DAD3. 4.75 HOURS LEFT IN O_BIT
t m MAIN A. IBEFOR[ OE(_RBIT MANFUWERo
t a e
o o e
' ' 4. PcwER DOWN TU '

, o 5Q l_PS AND ENTER o
' Q 3-1 IF FUEL CELLS 4

o CANNOT BE RESTORED a
o g o

°POWERED IF. CONTINUE MISSION- o
oOESCEh T o o
q m . NG-GC FLR LUNAR SlAY o

o i

mALL IC° ENTER NEXT EEST PTF m
_ o o
t | i
o ! o
t i t

12-33 Lt;SS _)F ALL SF POWEM' i ellSE LM SYSTEMS IF AVAILABLE.

PLUS dNE ENTRY t B °RESERVE ENTRY BATTERIES FOR ENTRY.
tiATTFRY CURRENT o G m
LLSS THAt_ 5(I PERCENT ° o o
,JE L!IAO ON _ITHEN o t I
_E;_AINING BATTERY 1 g i

i o o

mLAURCH °A. ABORT °A. ASSUMES ALL THREE FUEL CELL
o , 'CURRENTS LESS THAE OR EQUAL TO 5
o o mAMPS AND _ATTERY C TIED TO BOTF
o t OMAINS.
e J o

DEC BE. E'ITER NEXT EEST ATP °B. 2.4 HOURS LEFT IN ORBIT BEFORE
' ' OR PTP °SPS IGNITION
o o PERFGRM EMERGENCY o

o o PO_ER DOWN o

°POWERED °C. CU_TENU_ MISSION

'OESCFNT ' NO GO FUR LUNAK STA_ '
o o m

QALL 10° ENTEP NEXT EEST PTP m
o o PE_FCR_ EMFRGENCY m
o ' PCwER D_WN '
! o Q

! t m
ei i

t o o

e
MISSION REV CATE SECTICE GROUP PAGE

APOLLO 1B FkL 513/71 CSM ELECTRICAL FUEL CELLS
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MISSION RULES

SECTION E2 - CSN ELECTRI£AL POWER SYSTEM - CONTINUED

tMULL 'CLJ,'_I)ITION/NALFUNCTIONI PHASE i RULING 0 CUES/NUTES/COMMEt_TS

i t e
e e i

12-3Q dPG_AUEO FbE_ CELLS-'LAUhCH 'A. CONTINUE MISSION-
(UNABLE TC SUPPORT I , I
NORMAL DRIFTING g '

FLIGHT LOADS- SCS AND ' e
G&N POWERED DOWN - IPOWEREO IB. CONTINUE MISS[_N e

AND i_INTAIN MN BUS IOE_CEI\T i NO GG FOR LUNAR STAY i
VOLTAGEGREATER i l i
TH/_ 26.5 VOC) ' '

i i l

4ALL 'C. ENTER NEXT EEST PTP-
t i t

i i i

i ! i

_ULL NUMBERS 12-35 ' '
rll i_uiuL;H L2-39 ' '

A_E RE SERVED. ' '

MISSION RE_ DATE SECTION GROUP PAGff

APCLLO 1! P_L _/_/71 _SM ELECTRICAl FUEL CELLS

PO_ER SYSTEM _2-6
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MISSION RULES

SECTION 12 - CSM ELECTRICAL ROWER SYSTEM - CONTINUE[)

E '_ULE %JNOITIUfx/MALFU,WCTION' PHASE o RUL[BG a CUES/NOTES/C_MME_TS
........ r................................................................................................

o e
o e

L2-4" LOSS OF G_E {NIRY ILAUhCB °A. CONTINUE MISSION
_ATTERY IOUTPOT o o
LESS THAN 3 AMPS ' '

_HEN TIED TO MAIN ,' ' t
lBUST I L. EOS AUTO/OFF TU o

' OFF.
, =

' ' 2. IF LOSS CF BAT At, '
, , TIE _AT C Tb MAIN '
a ' A.
g ,

' ' 3. IF L_SS GF dAT h, '
' TIE BAT C Ttl BA[N B, '

'ALL 'B. _ASEO GN FAILURE MUDE, 'g, IF" LOST DURING SPS MANFOVER,
' CONSIDERATION WILL BE 'CtJNTINUE nN REMAINING BATTERY.

' ' GIVEN TU CONTINUIN(, '
' ' NOMINAL MISSION,

o , o

LL-41 LoSS OF TwO ENTRY 'LAUNCH 'A. CONTINUE MISSION AS LONG'
BATTERIES (OUTPUT ' i AS ONE SM POWER SOURCE '
LESS THAN 3 AMPS I I R@MAINS. '
EACH wHEN CCNNECTED ' '

Tu MAIN BUS| m t I. LOS AUTOIOFE TC '
o OFF.

, l o

' 2. ENTER NEXT bEST PTP '

°PRE-PCI DO. E_TER _EXT _EST PTP- o
_ NO-GC FQR PCI '
! o

'PuWERE_ 'C. CJNTINUE MISSIb*_-
'DESCENT ' NO-GO FOR LUNAR STAY i

'ALL DO. ENTER NEXT BEST PTP- 'D. IF LOSS DURING SPS MANEUVER,
, o 'ATTEMPT TO TIE BATTERY C TO BOTH
' ' USE ONE BATTERY ENTRY 'MAINS.
' ' PRUCEOURE. '

u o

e ,
, o a

' ' o

L2-A_ LoSS uF BATTERY 'EL tA. C_TINUE MISSIJN- '
C_ARGER , e ROTATE _ATTERY C Rl:k '

, m BURNS TC MAINTAIN '

' ' bALANCEC EATTE_IES '
, a

,TLC '8, NJ-GC FCR LOI '
' ' IF SUM GF TWO LOWEST '
• ' ENTRY BATTERIES '
o t LESS THAN 45od AMP'Hk3. I

°LO 'C, NO-GC FCR UNOUCK '
' IF SUM CF TWO LOWEST t

' ' ENTRY UATTI.RIES

' LESS THAN _2._ AMP HRS, '
o e O

12--4) L,J3S _F AUX bAT 'ALL ' CONTINUE MISSION '
o o

FULL NUMBERS 12-4_ ' '
THRUUGH 12-49 ARE ' '
_E SER VEo • ' '

, l o

MISSIO_ REV OATE SECTION GROUP PAGE

APCLLO 15 FNL 5/3171 CSM ELECTRICAL BATTERIES/
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MISSION RULES

SECT|UN 12 - CSM ELECTRIC. AL EUWER ._Y_T_M- _,_J_TJ,NVFO

k ,_ULE ILdNI)IT|ON/MALFUNCTION _ PHASE ' RULING ' CUES/NOTES/CDMMEI_TS

i t ,

i ,

i i i

)._.-5C F1AI_q I_U5 TIE MGTOR ' '

b_| [CH FAILURES i o

A, bI,E MGTOR S_wITGH 'LAUNCE iA*I, LdNTI/_UE MISSION

FAILS OPEN g '

i (l) IF MOTOR SW '

' ' AIC TIE BAT '

' t C TO MAIN

' ' 8US A. '
t i

' It}) IF MCTUR SW t_/C '

' ' TIE fiAT C TC

i , MAIN t}US B,
!

tALL ' 2o CCNTINUE MISSION 'h._). t}ATTERIES MUST RE CHAq".;EC

' ' CLCSE ALTERNATE 'THR(JUOH OPeN MOTOR SW, LEAVE 8AT
' ' MCTC_ SW AN() USE 'kLY (-n CLt_F:) FOR CHARGING,

' ' MAIN l_bS TI_ C/!'S '

, i AS MbTC_ SWITCHES. '
o t i

b. ONE U_, t}tJTH 'ALL It}, COF, TINUE MISSI{JN 'ho IF BOTH F%L]TUR SWITCHES FAIL

MOTdR SW FAILEO ' i USE Et}'S AS MOTOR 'CLOSEDt t}AI[ERIES CiWNNOT BE CIiARGEI.},

CLJSFU , s SdITCHES.

NISSIbN REV OATE SECTION GROUP PAGE

APGLLO 15 ENL 51_171 CSM ELECTRICAL OC
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MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CnNTINUED

k _.ULE CONI) IT ION/MALE UNC TI ON i PHASE I RULING I CUES/NOTES/COMMENTS
.........................................................................................................

e t t

, t t

LZ-.sL A. MAIN BUS A" 'LAUNCH _A.l. CONTINUE MISSI.DN i
SHORTED GREATER i t i

THAN 25 AMPS y ' (AT EOS AUTuIOFF -UFF _
t i g

a ' (B) EC 2 TO MAIN B I

' ' ChLY
q e i

i i IC) BAT C TO MAIN B
, B e

, i (0) INVERTER ) T[J A_ '

I I L_ MAIN B i

' = (El POWER DOWN MAIN 4

' ' (Fi TVC CIMBAL DRIVE.

' lot YI - 2
o ! t

, t IGI GIRBAL MOTOR CBfS '

t o C_NTR_L (YAW 2t

g ' OlTCtl 21 BAT 6 - '

' _ OPEN AFTER GIMBAL t

' MOTOR TU_N ON e

'P_E-PCI 'A.2..ENTER NEXT BE_T PTP - =

I t *_u GC FC_ POl. RETAIN '

I LM DESCENT STAGE FOR
i ' TEl.

'POWERED =A.3o CONTINUE MISSION

'DESCENT e hO GC FOR LUNAR STAY '
| t

'ALL _A.4. eNTER NEXT BEST PIP. '

POwEB C£_N MAIN A.
i , e

b. MAIN bUS I_ _LAUNC_ tS.[. CONTINUE MISblON

5hOOTED G_EATER I , a

ThAN 25 AMPS a t IAI EOS AUTOIOFE - IJFP l

' (BI BAT C TO MAIN A '

' ' (C| INVERTER 3 T_ AC

' 2t MAIN A
, i

' _ IDA P_]WER DOWN MAIN B

=_E-P_I _B.2. ENTER NEXT BEsr PTP - '

t ' N_ GL FOR PDI° kETAIN
' ' LM DESCENT STAGE FOR

' ' TFI. '

'POWERED '_.3. CONTINUE MISSION

'DESCENT ' NO GO FOR LUNAR STaY '

IAL L I_._. ENTER NEXT B_ST PTF '

POWER D_WN MAIN

C. MAIN BUS SHORTED =LALJNCH 'C.I. ABORT 'C*I. FAILURE OF MOTOR SWITCH TC
G_EATER THAN 25 t , 'DISCONNECT FROM SHORTED BUS

A+_P_ AND FUEL ' ' tlNDICATED BY FC SHORTED BUS T/8

LrLLISI CANNOT ' 'GRAY.

{_L UISCGNNECTEO '

FROm SHORTED _US.' '

'PRE-PD[ 'C.2. ENTER NEXT BEST PTP IF'

' MAIN UUS NOT RESTOFFD '

NO GC Fu. POT. RETAIN '

ttl DESCENT STAGE FOR '

' TEl .

'PC'WEREO 'C.3. CONTINUE MISSION

'I)ESCENT ' NO GC FUk LUNAR STAY '

'ALL 'C.4. ENTER NEXT {}eSr PTP 'C._. IF FUEL CELL FEED CIRCUITRY

' ' 'SII(]RTED, ELOSE FC REACTANT VALVES.

@
MISSION REV _ATE SECTION GRUUP PAGE
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MISSION RULES

_ECTION 12 - CSM ELECTRIGAL BOWER SYSTEM - CONTINUEn

R 'KdLE ICUNDITION/MALFUNCTIONe PHASE , RULING = CUESINOTES/COMME_TSt g i
t t t

J o

1_-52 A. BATTbRY BUS 'LAUNCH 'A.I. CONTINUE MISSION IA.I. GREATER THAN 18 AMPS WILL
SIIORTED ' ' 'CAUSE BATTERY BUS VOLTAGE TU BE LESS
GREATER THAN 5 y I 'THAN OR EQUAL T_ MAIN BUS VOLTAGE.
AMPS I m

' ' (A| PtACE EOS t
' ' AUTO/OFF TO OFF. '

, I

* * (el OPEN ASSUC[ATED
' ' MAIN BUS TO BAT '
I ' BUS CB. i

g t (CI TIE BAT C TU '

i i ASSOCIATED MAIN '
' ' BUS. '

'_RE-POI ' 2. ENTER NEXT BEST PTP-
t ' NO GO FOR PDI '
' ' RETAIn LM DESCENT '

' ' STAGE FOR TEl '
o

'POWERED ' 3. COhTInUE MISSIUN-
'DESCEnt ' NO GC FOR LUNAR STAY '

=ALL = 4. _NTER AEXT BEST PIP IA.A. REMUVE PO_ER FRJM BUS_ IF
' IF BUS NOT R_SIORED 'SHURTEO LESS THAN OR EQUAL TO }r
t 'AMPS. POWER BUS JUST PRIOR TO ENTRY
' ITO MAINTAIN SECS REDUNDANCY.

6, mATTEKY BUS 'ALL 'B. CONTINUE MISSION '
SHORTED LESS THAN' I REMOVE POWER FKOM BUS '

5 AMPS ' ' EXCEPT fER ffANEUVERS '
' ' ANU ENTRY '

12-53 BATTERY RELAY BUS t ,
tSHCRTED '

A. Sh_RT GREATER ILAU_Ch 'AoL. CONTINUE MISSIOn t
THAN 2.0 AMPS l , i

'POWERED _ 2o CONTINUE MISSION.
'DESCENT ' hO GC FOR LUNAR STAY '
i I i

'ALL ' 3. ENTER nEXT BEST PTP '
, t OPEN _ATTERY BU_ TO '
, m BATTbRY RELAY BUS '

' CB'S.
t i

o. SHURT LESS THAN 'ALL 'B.CONTINUE MISSION 'B. CHARGE BAT 8 CONTINOUSLY WITH

2..3 AMPS ' e °BAT B POWER ENTRY AND POST LANDING
' • tCB OPEN. CONSIDER BATTERY CHARGER

' ' 'LOST FOR MISSION PLANNING.

i

@
MISSION REV CATE SECTION GROUP PAGE

APCLLO 15 PNL 5/3/71 CSM ELECTRICAL CC
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MISSION RULES 1_9

SECTION 12 - CSN ELECTR|GAL POWER SYSTEM - CONTINUED

k RULE ICONOITION/MALFUNCT|DNO PHASE o RULING o CUES/NOTES/COMHENTS

o * o

e | o

L2-56 A. LOSS UF BA'T *LAUNCH eA,[ CONTINUE MISSION *
RELAY BUS OR _NE _ o J
BATTERY BUSy } o o
(UNABLE T_ P_MER oPRE-PCI .o 2, ENTER NEXT BEST PTP- o
BUS) * i NO-GO FOB POT.RETAIN o

• o LN DESCENT STAGE o
o o FOR TEl. =
i t e

opOHERE D m 3. CONTINUE NISSION- o
ODESCEET t NO-GO FOR LUNAR STAY o
• i t

IAL L m 4o ENTER NEXT BEST PTP o
e * e

Bo LUSS OF ONE N_IN *LAUNCH °B,l° CONTINUE MISSION o
BUS |UNAULE TO m m m

P{}WER BUS) *PRE-PDI o 2, ENTER NEXT BEST PTP- o
a o NO-GO FD_ PDI°RETAIN o
• ' LM DESCENT STAGE FOE '
m m TEI. *
o , e

opDNEEE O t 3. CUNTIflUE PISSION
oOESCEh T o NO-GO FOR LUNAR STAY t
s i i

roTEC * 4, 'NO-GO FOB _SM EVA o
t e |

• ALL e S. ENTER NEXT BEST PTP- e

o o RETAIN L/4_ IF POSSIBLE o
l e i

i i i
i e o
i * a

RULE NUMBERS 12-55 u * *
F_kOUGH 12-59 ARE o o i
_L SERVEU, m m

t i ,

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES 2G_

SECTION tZ - CSM ELECTRICAL POWER SYSTEM - CONTINUED

K RULE CJNOITIUNIMALFUNCTIQN' PHASE i RULING o CUESINOTES/CONMENTS

o , ,
i o e

12-t 3 LGSS aF TWO . °LAUNCH BA. GONTIkUE MISSION _PLACE REMAINING INVERTER ON BOTH AC
II_VER TFRS o o 'BUSES,

'PRE-PGI '_. ENTER NEXT BEST PTP-
.o ' NO-GO FOR PDI. RETAIN LM'

' ' _ESCENT STAGE FOR TEl '
, e o

'POWERED 'C. CONT ll_4JEMISSIUN-
'DESCENT m NO-GO F_R LUNAR S[A_ o
i i ,

°TiC 'D. NO-GO FOR CSM EVA t
, i ,

'ALL IE. ENTER NEXT BEST PTP- I
' ' RETAIN LM '
, • e i

L2-_L LoSS UF ONE AC BUS 'LAUNCh °A. CONTINUE MISSION
ITkO PHASES CANNOT ' ' o

RE 14AINTAINED _PRE-PDI °H. ENTER NE_T EEST PTP- w
GREATER THAN 95 VAC|' I NO-GO FOR POI. RETAIN IM I

, o DESCENT STAGE FOR TE_ o
o IF POSSIBLE o

t o ,

°PGWERED eC. CONTINUE MISSION- o
'DESCENT o NO-GO FOR LUNAR STAY '
o , o

'ALL '_. ENTER NEXT BEST PIP- '
' ' RETAIN LM '
, , i
e o o

, w

o i ,

L2-_2 L JSS ,IF t_TH AC 'LAUNCH 'A. ABORT MODE I OR MUOE '
l_uSE S ' ' II J

, i o

' ' I. OPEN DIRECT 02 FOR '
' ' SU|r VENTILATION. o
, o o

' ' 2. IF AFTEk MODE II1 =A.2o INITIATE CONTINUOUS FC H2
' ' ENTER PTP 2-I. 'PURGE FOR COOLING.
, , i

'POweRED 'B. CONTINUE MISSIIIN-
aDESCEK T ,

l
, o o

'ALL DO. ENTER NEXT BEST PTR DO. FOR CSM ONLYt ENTER WITHIN 1-1/2
' ' OR ATP- _HOURS. |NITIAT_ CONTII_UOUS FO M2
, o °PURGE FOR COOLING.
' ' RETAIN LH. IF SUITED, '
' ' REHOVEHEL/'q_T_ o

o GLOVES. IF TIME '
' ' PERMITS, REMOVESUITS. '

' ' IF CABIN DEPRESSURIZEDp '
o USE DIRECT 02 UNTIL o

, o CABIN IS REPRESSURIZED, '

, o e
a o e
, o o

_Ot_ ,_U_RERS 12-b3 _ •
T_RUU_H _-69 ARE ' _ e
RESERVEI_. , o

MISSION REV 0Ale SECTION GROUP PAGE
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MISSION RULES 2(_1

SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONCLUDED

ITEM

INSTRUMENTAT(C_ REQUIREMENTS '

MISSION RULE

12-73 MEAS OESCRIPTION PCM DNBOARD TRANSDUCERS CATEGORY REFERENCE

_C BUS I PHASE A VAC CC020)V METER SEPARATE HIGHLY DESIRABLE

AC bUS L PHASE B VAC METER HIGHLY DESIRABLE [2-5,b,61
AC BUS L PHASE C VAC METER HIGHLY DESIRABLE

CCMMON
METER

AC BUS 2 PHASE A VAC GCO23_V METER SEPARATE HIGHLY DESIRABLE

AC BUS _ PHASE B VAC METER HIGHLY DESIRABLF 12-5t6,6[
AC uUS 2 PHASE C VAC METER HIGHLY DESIRABLE

_AIN BUS A VDC CCO2O6V METER SEPARATE I OF 2 12-32e52,2GC
WAIN BUS b VOC CC020/V METER SEPARATE MANDATCRY 12-Z2
cAT liOS A VOC CC021TV METER SEPARATE HIGHLY DESIRABLE
bAT bUS b VDC GCO21&V METER SEPARATE HIGHLY DESIRABLE
BAT _ELAY BUS VDC CC02J2V METER SEPARATE HIGHLY DESIRABLE

H_T A CURRENT CC0222C METER COMMON

t_AT _ CURRENT CC0223C METER COMMON 2 OF 3 MANDATCRY 12-4t33,40,41
_T t, CURRENT CC0224C METER CCMMDN

ECI CURRENT SC2113C METE_ COMMON

FC I J2 FLO SC2141R METER CUMMdN I UF 3 MANDATORY 12-7,31t32t33,
FL[ H2 PLC SC213_R METER COMMON 22A

EL 2 CURRENT_ SC21[4C METER COM,AJN

FL Z 02 FLO SC2142R MEIER COMMUN I OF 3 MANDATORY 12-T_31_32,_3,
hC 2 H2 PLC SC214)R METER COMMON 22A

FC J CURRENT SC2115C METER COMMON

EC _ 02 ELO SC2144R METEH COMMON I OF 3 MANDATORY 12-?t31_32t33,
_C S H2 FLG SC2141R METER COMMON 22A

dAT _HARGFR CURRENT CC0215C METER COMMON HIGHLY DESIRABLE

FC I SKIN TEMP SC2084T METER C_MMON HIGHLY DESIRABLE
FC 2 SKIN TEMP SC2085T METER COMMON HIGHLY I)ESIRABLE %Z-22B
EC 3 SKIN TEMP SC2086T METER COMMON HIGHLY DESIRABLF

ECI CONE TEMP SC2QBII METER CCMMON HIGHLY DESIRABLE
FC 2 CUNO TEHP SC2082T METER COMMON HIGHLY DESIRABLE 12-228
FC _ CQNO TEMP SC20B)I METER CCMMDN HIGHLY DESIRABLE

rb 1 RAO ObI 1EMP SC208/T METER COMMON HIGHLY DESIRABLE
FC 2 RAO OUT TEMP SC2086T METEH COMMON HIGHLY DESIRABLE 12~221
FC 3 RAG CUT TEMP SC2089T METER COMMON HIGHLY DESIRABLE

ti_[ MANIFCLO PRESS METER HIbMIY DESIRABLE

INV 1 T_P CCOIT5I MCN$ COMMON HIGHLY DESIRABLE
INV 2 TEMP CCOI76T MEwS CUMMON HIGHLY DESIRABLE
IgV 3 TEMP CCGITTI MEWS COMMON HIGHLY DESIRABLE
E_ I PH SC21oDX TALK_ACK COMMON HIGHLY DESIRABLE

FC 2 PH SC2_IX TALKBACK COMMON HIGHLY DESIRABLE 12-22E
EC 3 PH SC2_62X TALKBAC_ COMMON HIGHLY DESIRABLE

AUX _ATT SC0233V HIGHLY DESIRABLE
ISM HATTI

NOTE--- USE BAT C IN LIEU CF eATTERY WITH LOST INST

* CUMMCN SHUNT FOR FC 2 _NC AIJX fiATT CURRENT

MISSION REV D_TE SECTION GROUP PAGE

APdLLu 15 FNL 5/317I CSM ELECTRICAL INSTR REQ
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MISSION RULES

SECTION 13 - DOCKING ANO UMBILICAL

[TE_

z GENERAL i

L3-] THkEE GOUD OOCKING RING LATCHES 120 OEG APART ARE REGUIRED FOR AN [VT.

_--Z ULI(.I'.{-USPS CR UPS BUR'_S REQUIRE AT L_AST NINI: GOOD COCKING RING LATCHES.

13-_ MAhNEJ UNDCCKING OPEFATICMS dILL BE TERMINATEC FOR ANY FAILURE OF .A DOCKING RING LATCH TU
k_LEASE. NO ATTEMPT WILL BE _ACE TO DISASSEMBLE A _I)CKING KING LATCH.

i_-4 wITH FAILdH_ CF THE CSM FORARC _ATCfi PRIMARY LUC_IUNLOCKED MECHANISM, THF NOMINAL MISSION WILL
BE R_RFU_EO USING THZ SECONDARY LOCKIUNLCCK MECNANISM.

L_-5 LOSS :H VISGAL OUCKING AILS ICCAS ARC TARGETS) WILL r_OT INHIBIT DOCKING AND LNDCICKINO.

!_-_ IF TH_ DbCKII\G PROBE FAILS TC INDICAIE EXTE/_SIJN UR IF BOTH TALK BACK [NDICATI_RS_' ARE BARBER
ADLF _ TD&E WILL BE ATTEJ'IPTED.

_;OTE---THE bNLY I}LJCk{NG PRL;BE I._STRUt4ENTATI_k CJNSIST$ UF Two TALK BACK INDICATORS IN THE CSR_

_ULE _UM_ERS 13-7 THROUGH
l_-]n ARt R£SERVEO

e
MI3SION MEV D_TE SECTION GROUP PAGE

APL;LLO 15 FNL 5/3171 DOCKING AND GENERAL

UMBILICAL 13-1
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MISSION RULES

SECTION 13 - DOCKING AND UMBILICAL

R [TE_

' MANAGEMENT '

13-11 FO_ MISFIRE OF A DOC'KING RETRACT SQUIB, THE REMAINING SQUIB IN THE SAME SYSTEM WILL BE USED TU
ATTEMPT COMPLETION OF DOCKING, TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLC_
UNDOCRING--HOWEVER_ BASED CN THE FAILURE MCDE, CONSIOERAT_ON _ILL BE GIVPN TC UNDOCKING WITH O_E
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM,

1_-1_ T_E CM FORWARD AND L_= UPPER HITCH NORMALLY WILL BE INSTALLEO FOR ANY T_PE OF MANEUVER E_
UtJC_ING,

13-1 JURING OPERATIONS WHEN CMILM DOCKED STATUB IS MAINTAINED BY P_IIBF PRELOAD ONLY (DOCKING LATCHES
LOCKEDI CM/LM THRUSTER ACTIVITY ABOUT CM/LM X-AXIS IS LIMITEO AS FOLLOWS---

TUNNEL PRESSURE PSIA COMBINED CMILM ACTIVE THRUSTEPS
...............................

GREATER THAN 1,5 PSIA INHIBIT ALL CSM ROLL AND LM YAW CUNTRCL

bETwEEN 0 AhP 1,5 PSIA _C MOVE THAN 2 JETTS

:! PSIA NC MERE THAN 4 JET[S

L_-1_ L:tW PROIIE TEMPERATURE WILL N]IRINHIBIT BECKING ATrEMPTS.

RULE NUMBERS 13-L5 THROUGH
L3-19 ARE RESERVED,

@
MISSION REV LATE SECTID_ GROUP PAGF

AECLLO _.5 FNL 5/3/TI. DOCkinG AND MANAGEMENT• UMBEL{CAL 13-2
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MISSION RULES 2o_

B RULE CUND|TIUN/MALFUNCT|ON e PHASE e RULING a CUESINDTESICOMME_TS

| • g
q o |.

a SPECIFIC MISSION RULES '

,i i q

L_-21 FAILURE T_ A_H[EVE aODCKEC "ICONT|NiJE _|SSION - q • ANUNIOOC_/C_RPNI CB MUST b_

OR MAINTAIN POWER t o °OPENED BEFORE 9 HRS AFTER CSM
TO X-LUNAR BUS t aA. OPEN CB 1111 'SEPARATION BECAGSE OF THERMAL
LOADS FROM CSM o t LTG: .N',JtJN/[_DCK/CCt.IPNT'CONSTRAINTS OF THE L,IGHTING CONTROL

e I EPS: D![SECA gASSEMULY ILEAl.
o oe

a e OPEN CB|261 g • NOMINAL MISSION MAY BE PERFORMEC
' ' LTG: FLO00 °BECAUSE LCA_ ECA, AND BATTERY
' ' EPS: D_S ECA °THFRMAL CONSTRAINTS WILL NOT _E
' ' 'VIOLATED.
g o B* ALTERNATE USE OF o
e t BATTERIES I•2t3t AND _ ' • OVERCURRENT PROTECTION IS LOSE
, , UNTIL ACTIVATION 'UNTIL A DES ECA CB IS CLOSED
, t

i o e
o e t
o !
t" e o

I}-21 FAILURE TO ACHIEVE ''rOGE °PERFORM CSMILM FINAL SEP eS-IVH/LM SEP CANNOT BE ACHIEVEC

S-IV_IL_ SEPARATION _ _ 'WITHOUT MATING AT LEAST ONE
U_ FAILURE TO MATE t o 'UMBILIOAL.
LM UMBILICALS (P23 l o o

AND P2_l , o 'POWER CAN BE SWITCHEO AND MAINTAINEE
' ' °WITH EITHER PLUG.
t e e
o e e
, e l

e l l

13-22 FAILURE Td ACHIEVE 'OCCKED 'MUST PEREd_P NORMAL

CSN/L_ FINAL t oUNOUCKIN O o
S_PARATIL_ , q e

! , e

' °A. RETRIEVE PROBE AND g
' _ DROGUE AND INSTALL. '
, o e

, o_. AFTER UNEOCKING_
' ' DEPRESS CSM AND '

' ' JETTISON _ROBE '
• OVERBOA_O. •
e e

e e e

o , t

13-2_ _ FAILURE TO INDICATE 'TD&E 'A. CONTINUE MISSIUN- °DOCKING RING TUNNEL STRUCTURE DAMAGE
OLCKING PROBE EXTEND' o ATTEMPT TD_E 'MAY OCCUR TO THE EXTENT THAT TUNNEL
OR BoTH TALK BACK ' o °PRESSURE CAN NOT BE MAINTAINED.
INDICATORS ARE o o

BARBER PULE 'UNDCCKEO LB. CONTINUE MISSION- '
' ' ATTEMPT DGCKING '
, o o
e , e

o t e
, e I

, o o

I_-24 CAI_uT _MOVE OSM _TD&E _k. PERFORM CSMILM FINAL '
FORWARD HATCH t o SEP- t

w

°DOCKED rE. PERFORM CSM/LM FINAL o
, t SEP- o

oo

, o IF LM HANNE_. PERFORM o
' ' EVT TO CSM. '
o t e

o o
, t t

a t

MISSION REV CAT[ SF£TI£_ AgnIlP PA_

APOLLO I_ FNL 513/71 DOCKING AND SPECIFIC
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MISSION RULES

SECTIOh [3 - DOCKING AND UMBILICAL - CONCLUDED

K KtJL_ CuNbITIU,_/MALFUhCTION• PHASE o ' RULING i CUES/NOTES/COMMEhTS

* o o

t3-25 CANNOT REMOVE. oOOCKED oCONTINUE MISSION- o.SPS A_D S_ RGS MANEUVERS HAY bE
DUCKING o o OPERFORMED.

PRUBEt LN DRGGCE, t tPERFURN EVT IF LM MANNED '
AND/OR LH UPPER .o o o
HA TCH, t o o

o i o
! o o

o i 1
J o o
i o o

[3-2_ FAILURE ID RELEASE °I)OCKEC *REDOCK o
CAPTURE LATCHES t i ,

_ t o

o i o

i t o

o o o

o t i

13-21 P_IHARY FCRhARD WALL °CnNTINJE M|SSION o
HATCH LOCK/UNLOCK t o •
MECHANIS_ o o o
INllPFRAT[VE g I o

o l o

l o I
o o l

o t l
l o e

[3-28 FAILURE I_ LOCK DID AND E ICONTINUE MISSION- tREE SCP A[5 I, A--- ASSUMES HATCH

CSM F:)kWARD IIATC_ °DDCKEC I'ENTER IN SUITS 'CAN BE SEALED AND SECURED WITH CABL_I I PRFSSURP
i i g

o i |

o o !

o o i

l_-Zc; FAILURE TO REINSTALLIDOCKED _hO UNlOCKInG

P_U_E AND/ON D_O_UE t e I
(lk FAILURE ID CLOSE t * o

L_ UPPER HATCH m a m
_ t

o o o

t i o

e q o

i o g

IS--J!l LOSS UF PRIMARY _ALL _CONTINUE MISSION m
OK SECUNUARY I I o

DUC_IhG _YSTFM o o t
o o o

PISSION iREV DkTE SECIION GROUP PAGE

APCLLO 15 FNL 5/3/71 DOCKING AND SPECIFIC
UMB[L{CAL 13-_
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MISSION RULES
s_ctio__, - csMSEQUENTIAL

R ITEM

I GENERAL '

14-I LAUNCH

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED.

;14-Z IF AN E_T,_Y BATTERy IS LGSTt IHE EDS WILL BE FLGW;_ QPEN LOuPo

L_-3 ALL _IS_ICN PHASES (EXCEPT LUmP.RORBIT),

TO Ci_JNTINUE THE MISSIO_ _CTH PYRO BUSES AhD BOTH LCG[C BUSES AR_ REQOIRFO,

_-- PL;_EWEO UESCENT

TIIERE ARE _ C3M SEQUENTIAL SYSTE_ FAILURES FOR WHICII POWERED DESCENT WILL BF TERMINATED

I_-5 SEQUENTIAL LUG[C BUS IS CChS[CEREO FAILED IF---

_. VOLTAGE IS LESS THAN Z2 VCC AND UNABL_ TO ACTIVATE RCS ENABLE ANOICR SLA SEP RELAYS
(CO0170X AND/OR C00123X SYSTEM At COOITIX AND/OR CDOI24X SYSTEM _|.

B, LOGIC BUS SHORTED GREATER THAN 10 AMPS.

14-o PYkd _US IS CONSIDERED FAILED IF---

A, SHORTED GREATER THA_ LO ANPS

b. FAILURE TC PERFORM ANY SEQUENTIAL FUNCTION'WITH _USPECTEO FAILED PYPO SYSTEM

KULE NUMBERS 14-7 THROUGH
I_-9 _RE RESERVED

MISSION PEV ; CATE SECTI_h GRUUP PAGE

APGLLO 15 FNL 5/3/71 CSM SEQUENTIAL GENERAL
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MISSION RULES

SECT|O_, I_ - CSM SIEQUENTIAL " f;ONTINUED

R ITEM

MANAGEMENT '

L4-1Q ARMING OF TH_ SEQUENT(AL SYSTEM WILL BE PERFORMEO WHILE IN CBNTACT WITH A G_CUNO TELEMETRY S[TE_
TME FLIGHT CREW WELL ARM THE LCGIC BUSES ANO STAND BY FQR A GO FRUM THE GRUbEO TO PROCEED WIIM
ARMING THE PYRO BUSES,

RULE NUMBERS I_-I[ THROUGH

14-1g ARE RESERVED.

MISSION REV DATE SE_TIO_ GROUP PAGE

APGLLO 15 EEL 5#3/71 CSM SEQUENTIAL MANAGEMENT
1_-2
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MtSSION RULES

SECTION 14 - CSM SEQUENTIAL - CONTINUED

R JRULE JCONDITION/MALFUNCTION e PHASE t RULING e CUES/NOTES/COMMENTS
............ --.......... ----m--- ...... - .... ---- ..... ---- .................................... . ..............

, i e
i e e

::::::::::::::::::::::::::
._ ......................

L4-20 SEQUENTIAL LOGIC 8US e ' °CDO17hX AND/OR CDOI23X SYSTFM At
A OR B LESS THAN OR ' ' aCDOITIX AND/OR CDqI24X SYSTEM B
_QUAL TU 22 VOC AND , = ,
UNABLE TO ACTIVATE ' i a

RCS ENABLE ANDIJR ' o. o
SLA SEP BELAYS o o

t i u

'LAUNCh 'Ao CONTIIVdE MISSION+
' ' ENTER 3°1 IF BUS NUT '
, a' RESTORED
, q q

'EO 'B. TERMINATE OPERATIUNS- '
'TLC o ENTER NEXT BEST PIP IF o
' ' BUS _CT RESTORED '

e et

'LUNAR 'C. CONTINUE MISSION

'ORBIT/ '
qLUN_R q t
OSTAY o
i o o
, , o
i , o
i f o
, , 4

_4-21 P_RU BUS A uR _ LESS' t
THAN (JR _UAL TO 35 g o =
VOC ' ' '

o a

A. SHORTFD GREATER OLAU_CH °A.l. CONTINUE MISSI.ON '
THAN 13 AMPS t o o

e e o

'EO o Z. TERMINATE OPERATIONS- nA.2. USE BATTERY TIE FOR PYRO POWER
gTLC t ENTER NEXT BEST PTP °TO AFFECTEO BUS.
l o

'LUNAR ' 3. CONTINUE PISSICN 'B. USE BATTERY TIE FOR PYRO POWER

'ORBIT/ o °TO AFFECTED BUS.
OLUNAR o o
'STAY ' o
i , |
t e e

_. SHORTED LESS THAN'ALL °B. COI_TINUE HISSIUN o
IC' AMPS o , 4

e i l

C. PYKO BUS TM READS'LAUNCP °C,l. CONTINUE MISSION
0 VDC AND PYRO ' +
_AT ONB_ARD ' ' o
GREATER THAN 3B o , o
VOC , t ,

'ALL ' 2° ATTEMPT FUNCTION 'C.2° ASSUME PYRO BAT VERIFIE_
o I US|NG tGREATER THAN 35 VDC PRIOR TO ARMING°
' ' SUSPECTEO FAILED _US 'IF ENTRY BAT USED IN LIEU OF PYRE
o ' ONLY--- tBAT_ VOLTAGE SHOULD BE APPROXIMATELY
' ' '= TG BAT BUS VOLTAGE.
o _ IA) IF FUNCTION o
' ' NORMAL, CONTINUE '

' M_SSICN '
e e e

, o (B) [F FUNCTION DOES o
' ' NCT WORK o
o , NORMALLY, ENTER t
t , NEXT BEST PTP e
, e o
, e e

, o e
, e e

MISSION REV CATE SECTICh GROUP PAGE

APOLLO 15 FNL 5/3/T1 CSM SEQUENTIAL SPECIFIC
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MISSION RULES 2LI

SECTION 14 - CSN SEQUENTIAL -CUNTINUEO

R OkUL_ mCONDITION/MALFUNCTIONO PHASE o RULING o CUES/NOTES/COMMENTS

e e i
. i t i

L_-22 TLLEMETRY INOI;CATES aLAUhCH qCONTINUE M|SSIGN _'PARAMETERS ARE CD_32Xf C00133Xt AbE
AN bUS VOTE INPUT leo t ICDOI34X RESPECTIVELY.
2_ dR 3 o o o

, ee

'o ' wA* IF ANY ENTRY BATTER_ IA, BAT C VOLTAGE CAN ONLY BE
o LESS THAN 22 VDC, EDS mNONITORED ONBOABD.

i o AUTO/CFF SWITCH TO OFF g
e t o
o IB, ALL ENTRY BATTERIES o
o t GREATER THAN 22 VOC--- m

I CHECK CORRESPDNOING m
t EOS o
o CB_S It 2t OR 3 CLOSED "
J o

e o q
i o o
a o i
i e o

14-23 LET JETTISCN MOTOR ILAUNCH °CCNTINUE MISSION I
DUES NOT FIRE i = o

I IATTEMPT JETTISON PER LREW o
' ,CHECKLIST EMERGENCY m
* , PRGCEDURE t
I i !
t o i
! i i

o o

[4-2_ SHJC ACTIVATES aEO °CONTI_JE MISSICN IF SOURCE m
PkPMATURELY °TLC OOF ACTIVATICN CAN BE o

v °CETERMINEO AND ISOLATED. o

t •ENTER NEXT REST PTP IF o
J °SOURCE OF ACTIVATION CAN i
a °NOT _E ISOLATED, i
w e !

°ALL _C_NTINUE MISSICN

! t o

14-25 A_TIVATE_ CM RCS IALL *CONTINUE MISS|CN °COOIT3X AND/OR CO0IT_X
PRESS L_IC RELAYS. o o =

oA. PRIOR TO CM RCS o
o o PRESS---D_ NOT ARM o
o ' RESPECTIVE PYRO BUS
e e

o o (FOR BOTH INDICATIONS i
o PERFORM SLA SEP WITH '

o _ SEES AR_ CB°S OPEN.) o
o o o

' °B. AT CM RCS PRESS---ARM o
• o RESPECTIVE PYRD BUS
i i i
i , m
i o t

e
MISSION BEV DATE SECTICh GROUP PAGE

APCLLO 1_ FNL Sl3/T1 CSM SEQUENTIAL SPECIFIC
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MISSION RULES 212

SECTION 14 - CSR SEQUENTIAL - OONTI_UEq

k _ULL POUNDITION/MALFUNCTION o PHASE o RULING e CUES/NOTES/COMNEATS

I t I
| t t.

[_-26 ACTIVATED SLA OEPLOYIALL °CONTINUE MISSION eOOO123X AND/OR CDC124X
LOGIC RELAYS i e a

' '_* PRIOR TC SLA SEP--- o
., e 00 NOT ARM RESPECIIVE
o _ PYRO BUS o
, i i
' DE. FGR SLA SEP--- o
o o ARM RESPECTIVE PYRO BUS o
o o FIRST o
I t t
o t o
m I I
t o . !
I g i

i_4-27 UNABLE TO PERFORM ITLC tENTER NEXT BEST PTP e
SLA SERARATION o ,

t _ o
o o t
e o q
o o e
o i t
o o t

14-_B ACTIVATED APEX 'LUNAR °A, CJNTINUE MISSIUN- eDETECTED AT SACS POWER UP ICDOZ30X
JETTISON LOGIC OORBIT/ t _U NOT ARM PYRO BUSES _AND CO023Xi
RELAYS eLUNA R o UNTIL MALFUNCTION HAS i

1STAY o BEEN ISGLATEO o
o t e

eALL DE. ENTER NEXT BEST PTP- a
o t DO NOT ARM PYRO BUSES o
m t UNTIL MALFUNCTION o

' _ HAS BEEN I_OLATED, o
J o o
, o e
o , o

o o o

O
MISSION REV CATE SECTION GROUP PAGE

APOLLO 1§ FNL 513171 OSM SEQUENTIAL SPECIFIC
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MISSION RULES zl_

SECTIQN 14 . CSN SEQUENTIAL - CONTINUED

R =RULE PCUiwDITIONIMALFUNCT|ON o PHASE o RULING a CUES/NOTES/COMMEnTS

t o t
o q o

14-2' ACTIVATED DROGUE °LUNAF 'J. CONTINUE MISSION- °'MA_ BF DETECTED AT ANY TIME (CEO001_
CHUTE DEPLGY LOGIC 'ORBIT/ o DO NOT ARM PYRU BUSES °AND/OR CEO)O2X)
kELAY 'LUNAR ' UNTIL MALFUNCIIUIW HAS t

.'STAY o BEEN ISOLATED,
t e l

'ALL °B. ENTER I_XT BEST PTP- o
, o i

' _ DO NOT ARM PYRO BUSES t
o _ U,_TIL MALFUNCTION o
' ' HAS BEEN ISOLATED. ,
o l o

, l I
i l l
a , e

, e t

14-3_ ACTIVATED PILOT °LUNAR DAD C_NTINUE MISSION- °DETECTED AT SECS PAWER UP PRIOR IC
C_UTE OEPLCY LOO[C _ORBITI _ DO NOT ARM PYRO BUSES 'ENTRY (CEOO33X ANDIOR CEOOO4X) WITF
RELAY 'LUNAR o UNTIL MALFUkCTION HAS eELS BAT AIB) CB CLOSE_.

'STAy t BEEN IS_LATEO o
' ' o

°ALL °B. ENTER NEXT EEST PTP- t
o a 00 NCF ARM pyR_ BUSES o
* o UNTIL MALFUNCTION HAS t
, , BEEN XSCLATED ,
t Q
, t l

l t
! o o

RULE NUMBERS 14-Jl t t
THROUGH 14-49 ARE o t I
RES_VED. ' ,

@
MISSION REV; GATE SECTI£N GROUP PAGE

APCLLD 1.= FNL 5/3171 CSM SEQUENTIAL SPECIFIC
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MISSION RULES

SECTI_h 16 - CBH _:QUENTI_L _ _ONCLUDRD

ITEM

................................

I_STRUMENTATICN REQUIREMENTS

MISSION RLL
14-50 MEAS DESCRIPTION ELM ONBOARO TRANSDUCERS CATEGORY REFEREKCE

YY_U BUS A VOLTS GCOO)SV ..... I OF 14-21
PYRU BUS B VOLTS CDOO36V ..... 2 M 16-21

SEQ LOGIC BUS A VOLTS CC0210V ..... HD 14-23
SE_ LOGIC BbS B VOLTS CO0231V ..... HO 14-2g

APEX JET A C_32)0X ..... HD 14-Z9
APEX JET B CDO231X ..... HD 14-2q

DROGUE OEPLGY A CEOOJIX ..... HD 14-30
_)ROGUE OEPLCY B CEO332X ..... HD 14-3)

PILOT CHUTE DEPLOY A CEOO)3X ..... HO tA-3t
PILUT CHUTE DEPLUY B CEOO34X ..... HD 14-31

SLA bEP RELAY A CDOI2]X ..... HD 14-26
kCSISCS ACTIVATE A CDO[TJX ..... HO

SLA SEP RELAY B CDOI24X ..... HD _4-26
RCS/SCS ACTIVATE B COOl?IX ..... HD

CM RCS PRESS SIG A C_0173X ..... HD _4--25
C4 RCS PRESS SIG B CC01?4X ..... HO 14-25

CH-S_I SEA RELAY A COO n2]x ..... HD
LM-SM SEP RELAY 6 CDO3_4X ..... HD .....

C_EW ABO_T A CDOI30X ..... HD

CREW ABORT B COOl,IX ..... HD .....

[DS AB{_KI VCTE 1 CQO132X ..... HD 14-22
EUS _BORT VOTE 2 CDOI33X ..... HD 14-22
EOS _;]ET VCTE 3 CDOI_6X ..... HD 14-22

LOS At_C)RT A C_0135x '-.... HD
EOS A_URT _ C_0136_ ..... HD

_Alt, CHUTE DISC A CEO321X ..... HD .....

MAIN CHUTE DISC B CEO322X ..... HD .....

EUS ABORT REG A _SOOBOX ..... HD .....

EI)S ABORT RE_ e BSOOBIX ..... HO .....

DUCKING PROBE TEMP CS022_T ..... HO

CSM-LM LOCK RING CDLI54X ..... HD 13-22
SEP RELAY A

CSP-I M LCCK RING CC1155X ..... HO 13-22
SEP RELAY B

LH CURRENI CL2952C METEk COMMON HO .....

MISSION REV DATE SECTION GROUP _[

APOLLO 15 FNL 5/3/T1 CSM SEQUENTIAL INSTR REQ
1€-7
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MISSION RULES 21_

SECTION 15 - GU'IOANCE AND CONTROL

R IT['M

t GLNERAL

15-I LAUNCH

THERE ARE NO FAILUkES DF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABORT,

15-2 EARTH ORBIT PHASE

A. IN ORDER TO CONTINUE THE MISSION PAST THE NEXT BEST PTP, THE GUIOANCE AKD CONTROL SYSTERS

MUST PROVIDE SPS CRITICAL BURN CAPABILITY AND ONE BACKUP DEORBIT METHOD (SM OR HYBRiD),
THE FOLLOWING MINIMUM CAPAEILITIES MUST BE AVAILABLE---

L, ATTITUDE CONTROL--- DIRECT RCS AUTO ATTITUDE CONTROL AND RAT; OAMP(NG IN
EACH AXIS,

2. TVC (CRITICAL EURNS)--- D_E TVC SERVO LOOP IN EACh AXIS AND ONE TVC CONTROL
MODE (ACCEL CMD EXCLUOED].

3. BACKUP OEDkBIT--- AS LUNG _S ENCUG_ PROPELLANT IS AVAILABLE FOR AN SH
UEuR_IT, THE G A_O C SYSTEMS MUST PRuVIDE THAT CAPABILITY. IF SM DEORRIT IS
NOT POSSIBLt DUE r_ LACK OF PROPELLANT DR A SYSTEMS FAILUREt THF G AND C
SYSTcRS MUST PROVIDE CAPABILITY FOR A HYeRID OEORBIT.

(A) SM DEORBIT REwLIREMENTS---

- TEANSLATI_A CAPAdILITY
- ONE 9PERRFIOKAL FOAl
- _ATE CAMPING IN ALL THREE

ARESt CAP LR SOS

(d| HYBR]O OEORRIT RE_UIREMENTS---

- ALL SM DEURBIT REQUIREMENTS
(PATE _AMPING MUST BE $CS!

- OPERATIONAL IF_J,CMC_ AND
MAiN CSKY

- TWO _RERATIC_AL RHC_S

_. 1_ GKDE_ TO VERfURM A N]_-CRITiCAL UURN AFTER THE STORAGE TANKS ARE EMPTY_ THE G AND C
SYSTEMS MUST PROVIDE THE CAPABILITY T_ EXECUTE AN ULLAGF MAhFUVEQ BY EITHER CNC AUTO (RCS
DAP|, SCS AUIU, OR DIRECT ULLAGE,

C, IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE, THE GUIDANCE AND CONTROL SYSTEMS MUST
PROVIDE SPS NON-CRITICAL GUIDANCE AND CCNTROL SYSTEMS BURN CAPABILITY. THE FOLLOWING
HINIMUN CAPABILITIES MUST ALSO BE AVAILABLE TC BE GC FDP TLI---

l, ATTITUDE CDNTRCL--- DIRECT RCS AKD MATE DAMPING IN EACH AXIS.

2, IVC--- TWO SERVC LOOPS ANU B_TH G AND H TVC AND ONE SOS TVC CONTROL NODE
(ACC_L CMO EXCLUDED(.

3. G AhU N--- CMC+ IMUe AND ONE OSRY FULLY OPERATIONAL AND OPTICS OR COAS
CAPABLE OF ALIGNING PLATFORM,

4, GISPLAYS--- ONF OPERATIONAL FOAl.

5. ATTITUDE REFERENCE--- REOU_OA_T AIIITUOE SuUR_ES ARE REQUIRED FOR HIGH-SPEED
ENTRY

5-_ T_ANSLU_A_ C_ST

IN qkDFR TC CONTINUE THE MISSION PAST THe NEXT B_ST PTP, THE GUIbANCE AND COKTRDL SYSTEMS MUST
PROVIDE THE FOLLOWING MINIRUM CAPABILITIES---

A. ATTITUDE CDNIRCL --_ DIRECT RCS ANC RAre DAMPING IN EACH AXIS,

_, RCS TRANSLATION--- X-JXIS VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON.

HISSIuN REV DATE SECTIbh GROUP PAGE
i

APOLLO 15! FKL S/3/71 GUIDANCE AND GENERAL
CONTRuL 15-1
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_, ITEM

15-4 LOT

IN OF_I)EK TC COMMIT TO LOT, THE FOLLOWING MINIMUM CAPAUILITIES MUST BE AVAILABLE---

A. ATTITUDE _NTR{JL--- _IRECT gCS AND RATE DAMPING IN EACH AXIS

b. TVC--- RUTH SERVU LCCPS [N INERTIAL YAW_ ONE IN PITCM (IF UPS IS AVAILABLE FOR ABORTS AND
FOR TEIIt AND T_U TVC CONTRCL 'IUOES (ACCEL CMD EXCLUDED).

£.. G AND N--- THE b AND R _LST BE FULLY EPERATIONAL WITH THE EXCEPTION OF EPT(CS AND UNE DS_Y

D. SPS--- _Ct_CRITICAL @URN CAPABILITY IS REQUIRED

_5-5 LUNAk ORBIT

A° LUNAR LIkBIT _ILL BE TERMINATED EARLY IF EITHER FcDUNCANT ATTITUDE CONTROL UB NONCPITICAL
SPS CAPABILITY IS LOST. REDUNDANT SPS CU_TBUL IS RE_UI_ED IF LM UPS IS NoT AVAILABLE FLR
TEl.

_. 1_ O_DEk T_ PEgF_RN A N,]NCRITICAL BURNt THE O AND L SYSTEMS MUST BE ABLE TO PRdVIDE AN
ULLAGE MAINEUVER BY EITHER CMC _UTO I_CS DAP|t SCS AUTOt OR GIRECT ULLAGE.

15-6 U_DOCKEO

THE UNDOCKEO PFtASE WILL BE DELETED OR TERMI_TED IF Tb_Z GSC S'(X_TEHS CA_NNOT PROVIDE REDOCK[NG

LN RESCUE CAPABILITY. llIE G_C SYSTF.HS _ST PROVIDE DIRECT RCS _t_D TRANSLATION CAPABILITY IN

EACH AXIS, AND PJ_TE DANPING IN 13VO AXES, FOR LINE-OP-SIC-HT CONTROL. IN ADDITIONp THE FOLLOWING
MINIMUM CAPABILITIES FOR L/_ RESCUE MUST BE AVAILABLE---

- UPFRAT|_AAL LPrICS UR VFF SC_SYSTEM AND C_AS

- ONE OSKY

- T_Ar_SLATIuM CAPABILITY IN EAC_ AXIS

- kAT_ UAMEING IN TW_ AXES

- OPERA|TONAL IMU AND CMC

- _NE OPERATIONAL RHC

- ONF OPERATIONAL FUAI

- DIQECT RCS {N ALL THREE AXES

- NONCR|TICAL SIS BURN CAPABILITY

MISSION REV DATE SECTION GRUUP PAGE

APCLLO 15 FNE 5/3/71 GUIDANCE AND GENERAL

CONTROL 15-2



NASA - Manned Spacecraft Center
218

MISSION RULES

SECTIUN 15 - GUIDANCE AND CONTROL - CUNTINUED

k ;TE_

[5-7 ASCENTt DESCENT---THLRE ARE NC GUIDANCE AND CONTRUL SYSTEM 'FAILURES THAT AFFECT THE ASCENT CR
DESCENT PHASES,

[_-_ LUNAR SlAY PHASE

LUNAR STAY RILL uE TERMINATED EARLY IF REUUNOANT SPS CONTROL CAPABILITY IS LEST, IN ADDITION,
THE FdLLOWING MiNiMUM CONTROL CAPABILITIES MUST 8E AVAILA6LF FOA THE ACCOMPLISHMENT LIF TEl---

A, AITITUUE CGNTRLL---CIRECT RCS I_ THREE AXES AND RATE DAmPInG IN TWC AXES

_. TVC---dOTH SERVC LCCPS AND TWU TVC CONTROL MUDES (ACCEL CMD EXCLUDEDI

C, G AND N---THE G ANB N MUST DE FULLY OPERATIUNAL WITH THE EXCEPTION OF OPTICS
AND EITHER OSKY

15-9 CSM EVA

CSM EVA WILL BE NO-GO/TERMINATED FOR LOSS OF llIREE-AXISATTITUDE CONTROL (REF MR 17-5)

MISSION REV OATE SECTION GROUP PAGE

APGLLU 1_ FNL 5/3171 GUIDANCE AND GENERAL
CuNTR_L [5-3
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R ITEM

' SYSTEMS MANAGEMENT G

_5-1G ATTITUDE CDNTROL---C'SM IN ACTIVE RCS CONTROL- LM WILL NOT BE IN ACTIVE ATTITUDE HOLD. LM IN
ACTIVE RCS CONTROL- CSM WILL hOT BE IN ACTIVE ATTITUDE HOLD. FOR DOCKING ACTIVITIES AFTER
OPENING THE APS INTERCONNECT IECTH VEHICLES IN ACTIVE RCS CONTRnLI_ THE CSM _UST BE IN A TIGHTFR
OEAUBAND THAN THE LM.

IS-IT PIPA _IAS WILL BE UPDATED WHEA ACTUAL BIAS DIFFERS FROM THE VALUE IN CMC ERASABLE BY +/-,QC3

FT/SEC2. THE FAILURE LIMIT CN THE CSM ACCELEROMETER IS +/-,164 FT/SEC2. TIIE FIRST GYRU BLAS
URIFT WILL BE UPDATED IF THE ERIFT IS ./- I MERU I.GI5 DEGIHRI. THEREAFTERt .J- 3 MERU 1.I-

•045 DEG/HR) WILL BE IHE UPDATE CRITERIA, THE FA&LDRE LIMIT qN THE CSM GYRO IS ./- lO0 MERU
(+I- _.5 DEG/HRI.

15-12 DELTA V CEU_TER DRIFT

A. FOR SPS BURNSt THE DELTA V COUNTER S_CULC BE APPROPRIATELY BIASED FOR DRIFTS OF GREATER
THAN 0.03 FTISEC2.

B, FOR RCS BURNSp THE DELTA V COUNTER WILL BE BIASED FOR DRIFTS GREATER THAN OR EQUAL TO 0,01
FT/SEC2o SHOULD THE DRIFT BE GREATER THAN 0.1 FTISEC2 , THE EMS Will BE CONSIDERED FAILED4

LS-l_ DAP INITIALIZATION

GIMBAL TRIMS---WILL BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF ThE

PKEVIOUS MANEUVER AS MONITORED ON TELEMETRY_ IF THE PREVIUUS MANEUVER WAS SCS CONTROLLED. IF
THE PREVIOUS MANEUVER WAS G_tN CCNTROLLEDt THE CMC STORED VALUES WILL BE USED, TRIMS WILL BE
REINITIALIZED FROM THE GRCUNO AFTER EACH VEFICLE CONFIGURATION CHANGE AND AFTER "EACH WEIGH_
UPDATE. TRIMS MUST BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 0.5
UEGREE.

CSMt LM HEIGHT--- SHOULD BE UF_ATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES g_
1.O PERCENT. WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CNG VALUES BY EO.O PERCENT_

[5-16 SPS THRUST CONSTRANTS

A. ET DECAY WILL BE UPDATED WHEN ACTUAL VALUE DIFFERS FROM LOADED BY ./- O.OS SECONDS,

B. EFIMPI6 WILL BE UPDATED WHEN ACTUAL VALUE .DIFFERS FROM LOADED BY TBO LB THA_UST°

MULE NUMBERS IS-L5 THRDUGH
15-19 RESERVED.

RISSION REV OATE SECTION GROUP PAGE

APOLLO 15 FNL 5#S/TI GAJIDA_CE AND SYSTEMS
CONTROL MANAGEMENT E§-_
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R RULE _CdNDITION/MALFUNCTION o PHASE t RULING o CUES/NOTES/COMMENTS

t t e
t e l.

' SPECIFI_ MISSION RULES ° ,

15-2C LUSS OF EITHER ,'ALL °CONTINUE MISSION tA, REF HALF PROEq-
BRAG I OR 2 o '1 t

IN EITHER PITCH o • °G AND C-It3t4.B
JR YAH CHANNEL o o o

a I oSCS. lt3B3At_ 6
I e o

e a mB. NO SCS AUTO TVC
! e t

I IC, IF IN YAW CHANNELt AFTER ,05G

, o . _RSI IS USABLE IF REMAINING GYRO I.So
°SELECTED FOR RATE. RSI MUST BE

, o °REALIGNED_ IN ADDITION TO THE ABQVEt"
o o °FOR YAW FAILURE. AFTER ,OSG,
o e o
o t e
e I o
I ! e
e |

15-21 LOSS OF BOTH BHAG I °LAUNCH tA, CONTINUE MISSION °A, MTVC ACCEL CPD IS ONLY MODE Ill

AND 2 IN EITHER o o 'OR MODE IV SPS C_hTROL MODE,
PITCH OR YAW CHANNEL o I o

t e
o e o
' oe

'TLC IB. NO-GC FOR LOI m
t i o

°LO IC, NO-GE FOR UNDOCKING- De. PLAN DPS TEl
o o ENTER NEXT BEST PTP •

o IF 124DPS NOT AVAILABLE =
o t FOR TEI o
o o o

ei o
°DESCENT DO, CUNTINUE MISSION o
e e e

_CSM EVA 'E. CCNTINUE MISSION
o e e

°ALL qF, TERMINATE PHASE AND J

'OTHERS o ENTER NEXT BEST PTB 'IN EARTH ORBITt LOSS OF PITCH
o o °CHANNEL RESULTS IN ALL THREE DEORBIT
o o °METHODS BEING S_BJEOTED TO SINGLE
o ' IFAILURES IN THE G AND N SYSTEM. THE
o o IYAW LOSS PRECLUDES HYBRID OEORBIT

_ °AND SUBJECTS BOTH RENAI, NING DEORBIT
IMETHOOS TO SINGLE FAILURES IN THE G

o _ rAND N SYSTEM
o o o
e i i .

_ENTRY IG. CONTINUE MISSION eG. RS{ AND SCS FOAl ROLL UNUSABLE
i e °WITH YAW CHANNEL FAILURES,
e , i
i e !
e l e
e e i

L5-22 LOSS OF ROLL BMAG o o m
i i i

A, NUMBER ONE IALL °A, CONTINUE MISSION °A.I. MANUAL ROLL AFTITUDE CONTROL
o e eREOUIREO 1N ALE SOS MODES.
o t e

e o o 2. FOR ENTRy NC SOS FDAI ROLL.
o o °RSl VALID.
• • e

eo , e

B. NUMBER TWU °ALL lb. CONTINUE MISSION eB.l. USE OF ATT I/RATE 2 AND LIH
i o eCYCLE MAY PROVIDE RATE OAMPE_
a e 'ATTITUDE HOLO WHEN RCS OAP IS NOT
t o _USED. GVRO PACKAGE 2 MUST BE
, e °POWERED DOWN TO EFFEOT ATTITUDE HOL0
m o tiF FAILURE IS HARDOVER.

"e t o 2. SELECTION OF RATE 1 WILL
o t °PROVIDE BOTH RS! AND SOS FOAl ROLL
' _ _FOR ENTRY, RSI RUST BE REALIGNEC
o o tFOR ROLL FAILURE AFTER .OSG.

MISSION REV OATE SECTI,GN GRqVP p_§
APOLLO 1_ FNL 5/3/71 GUICANCE AND SOS

CONTROL 15-5
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K 
-­. 

IRUlE 
_____ 6

ICU~OITIUN/~AlFONCTION' PHASE RUUNG , CUES/NOTES/cOMME~TS________________________________________________________________________________________________ _ 

t5-211 lOSS OF BOTH ROLL 
8101AG'S ' 

'LAUNCH 

"EO 

" 

'A. CONTINUE MISSION, 

. • s. 1. NO GO FOR ill, 
•
'. 

2. ENTER hEXT 8EST 
PTP iF SM OEOR81T 
NOT AVAIL'8lE . 

'TlC, 
'All 
'OTHE RS 

·C. NO-GO FOR LOI, 
·e. CONTINUE MISSION 

'C. NO SCS FOAl ROLL 
'AVAILABLE FOR ENTRY. , . 

OR RSI 

15-241 

15-251 

LOSS UF EITHER TVC 
SERVO lOOP IN 
EITHER PITCH OR YAW' 
AXIS 

'LAUNC!-' 'A. CONT IMJE ALTERNATE EO 
'EO MISSI~N 
t S~lECT 1 OR 2 ON TVC 

GIMBAL DRIVE SWITCH 
IN AP,PROPRIHE AXIS 

'TlC '8. GO FCR lOI IF 
REDUNDANCY CAN BE 
MAINTAIM:D IN INERTIAL 
YAH AXIS 

,. MAINTAiN 20 LBS/QUAO/AXIS FCR 
'HAROOVER REcOVERY FOR uNDOCKEO AND 
'T80 l8S/QUAD/ AXIS FOR HARDOVEII 
'RECOVERY FOR DOCI(EO Sf>S MANEUVERS. 

'LO "C. NO-GC tCR UNDOCK ING­ 'C. IN LUNAR ORBI J. PLAN DPS TEl. 
ENTER NEXT BEST PTP 
IF LM DPS NOT AV All Al;!l E ' 
FOR TEl 

LOSS OF 80TH TIIC 
SERVO lOCPS 

'OESCEhT 'D. CONTINUE ~ISSION 

'ALL 'E. TERMINATE PHASE AND 
'OTHERS eNTER NEXJ BEST PTP 

, 
• L AUII.CH 'A. CaNT IHUE MISSION 

'EO 'e. ENTER NEKT eEST PTP 

RCS OEORI!IT 

'TlC 'C. NO-GO FOR lCI 

'OEsce,.,T 'c. C~NTlNUE "'ISS ION 

'ALL 
'OTHERS 

'E. TERMINATE PHASE AND 
ENTER NEKT BEST PTP 

, 
'A.1. REF ~ALF PRCC , AND C-1. G ANt 
'N-it, SCS-A1, 
'2. NO MODE III OR IV CAPABILITV. 
'LIMITED LANDING POINT CONTROL III 
• MODE I t I Oil. I V II I JH SM-II.C S. 

'E. IN LUNAR ORBIT, 00 DPS TEl. 

15-261 LOSS OF PROPORTIONAL' 
CONTROL FRDH--­

A. HTHER RHC 'ALL ., 

1:1. BOTH RHC'S 'All 

'A. CJNT INUE MISSluN 
USE REMAINING RHC 

'B. CONT 1NUE I'll SS ION 
USE DIRECT RCS OR 
ACCEL CMO FCR MANOAL 
HANEUVERS 

'B. NO MTVC RATE OR MTVC ACCEL CHO 
•CAPAB ILITY 

I'll SSION REVI DATE SECTION GROUP PAGE 

APOllO 151 FNLI 5/3111 I GUIDANCE AND 
COHTReL 

SCS 
15-6 

http:Sp.ctcr.ft
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R RULE +CONDITION/MALFUNCTION+ PHASE o RULING o CUES/NOTES/COMNEBTS

i e I
' e , e

t + i'

15-27 LOSS OF DIREC'T o o o. REF HALF PRDC SOS 5
RCS CONTROL FROM--- o o a

I e i

A+ EITHER RHCt ANY tALL '°A. CONTINUE MISSION +
OR ALL AXES o o o

a e O

B. BOTH RHCoSt SAME +LAUNCH °_.I. CONTINUE MISSION +
AXIS . o

o t +

'DESCENT ' Z. CONTINUE MISSION t
e i t

'LUNAR ' .3. CONTINUE MISSION ''
1STAY +
I e i

_CSM EVA o 4. CONTINUE MISSION '
o t

+, e

OALL o 5. TERMINATE PHASE AND mB,5. FAILURE VIOLATES DIRECT lOS
°OTHERS + ENTER NEXT BEST PTP eREQUIREMENI.
+ . | +

C. BOTH hHCOSt TWU °LUNAR ICoI* TERMINATE PHASE AND '
AXES +STAY o ENTER NEXT BEST PTP o

! + +

+ CSM/EVA o 2.. CONTINUE MISSION +
e + e

15-28 COMPLETE LCSS OF + Q o. REF HALF PRDC _S I
AUTO ATTITUDE + o +
CONTROL IN PITCH + o +SUSPECTED FAILURE WOULD BE AUTO
AND YAW CHANNELS i o +INHIBIT CIRCUITRY.

| + +

A. CdNTRCL IS 'ALL °A. CONTINUE MISSIUN- +
REGAII_ED BY o o AFTER SN JETTISOiW EMS *
OPENING EMS CB°S J o MAY BE REENABLED +

, o WITHOUT LOSS OF AUTO +
' + RCS +
e o e

b* CONTROL IS °ALL +g. CONTINUE MISSION 'B. NO SOS ATTITUCE CONTROL
REGAINED BY g o +
PLACING SIC + * +
CPNTBOL SWITCH TO o '
CMC. o t

, o e

_. CONTkOL IS NOT 'DESCENT gO.L. CONTINUE MISSION
REGAINED o t o

' CSmlEVA a 2. CONTINUE _ISSI[k
a + i
o o- +

tAL L o 3. TERMINATE PHASE AND +C.3 FAILURE VIOLATES RATE DAMPING
°OTHERS + ENTER NEXT B_ST PTP- 'REQUIREMENTS,
, e USE DIRECT ULLAGE AND o
+ o DIRECT RCS. +
I , o
I o I

15-i9 LOSS UE FLIGHT o . '. REF HALF PROG GGC-l,2,3pg, Sg6
DIRECTOR ATIITUDE _ _ +
INDICATORS , e t

t e e
e e l

A. ONE °ALL 'A. CONTII_JE MISSION +
+ o l

_° BOTH °LAUNCH aB._. CONTIKUE MISSION *
i + i

'TLC ' 2. NO-GO FOR LOI o
, ee

gDESCENT ' 3. CONTINUE PESSEON o
e Ie

'LUNAR ' 4. CONTINUE MISSION +
'STAY t o
+ e e

gDSM EVA g 5, CONTINUE MISSION +5. IN LUNAR ORBIT+ DO DPS TEl,
o i e

o°ALL 6. TERMINATE PHASE AND o
++OTHERS + ENTER NEXT BEST PTP

i e i
+ e +

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/T1 GUIDANCE AND SCS
CONTRGL 15-T



NASA - Manned Spacecraft Center
223

MISSION RULES

SECTION IS - GUIDANCE JNO CONTROl. - CONTINUED

R _KULE CUNDITIUN/MALFUNCTION e PHASE e RULING a CUES/NOTES/¢D_NEhTS

e e |
t e t
! i t'

15-30 LOSS OF ACI PHASE A e * e. LOSS DE ACt PHASE A RESULTS IN THE
, e eLUSS OF---
i i i

'l ,e lAD • REDUNDANT SERVO LOOP POWERo
t _ eBOTH SERVO LOOPS _UST BE POWERED BY
I I ITHE SAME RUS.
I l m

i I IB, PROPORTIONAL ATTITUDE CUNTR_L
i e eFROH BOTH RHCISo ALL PROPORTIONAL

I mCONTROL FPOM RHC NO. I.o t

w e IC. FOAl NU. [
i i i

t IO, GYKO ASSEMBLY NO. 1
e m i

mE. SOS TOTAL ATT|TUDE ERRORe i
m i i

IF. SOS TOTAL ATTITUDEi i

m , e IG° SOS AUTO TVC CAPABILITY
t I I

t B eH° SOS MINIMUM IMPULSE CAPABILITY
i i t

Q I °l. SOS ATTIT_CE CONTROL RATE
m o eDAHPIN G
e ! t

! _ _J. GPI P _ND y DRIVE NO. 1
e e i
I I

i. IN EARTH ORBIT_ LOSS OF ACI
t t tPRECLUDES HYRRID DEORBIT AND
, t ISUBJECTS BOTH RENAINI:NG OEORBIT
I m IMETHOOS TO A SINGLE FAILURE IAC2
o I IPHASE AI
I e I
I t e

eLAUNCH WA. CONTINUE MISSION I
g m

ITLC tB° N_-GG F_R LOI m
i e t

IDESCENT =C. CONTINUE MISSION
e e i

eCSM EVA too CUNTINUE MISSION m
m I e

aALL gE. TERMINATE PHASE AND IE. IN LUNAR ORBIt DO UPS TEl.
mOTHERS _ ENTER NEXT BEST PTP i

m e e

MISSION REV BATE SECTION GROUP PAGE

APOLLO IS FNL 5/_/T1 GUIDANCE AND S_S
CONTROL 15-8
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k RULL _CUNDITIONIMALFUhCT|ON o PHASE _ RULING o CUES/NOTES/COMMEkTS

= e e
' e e |

o o e"

15-3L LOSS OF AC2 PHASE A = _ =- LOSS OF AC2 PHASE A RESULTS IN THF
e o =LOSS OF---
= o o

'o ,* IA. REDUNDANT SERVO LOOP POWER
t e I

o e °B, ALL PROPORTIOhAL CONTROL
= e. I

= o °C, FDAI NO. 2
v g o

= ; ID* GYRO ASSEMBLY NO. 2
J o e

= o DE," SCS PITCH AND YAW TOTAL AFT=rUDE
m I =

I I eF* ALL SCS TVC CAPABILITY (_UTOt "
o t ORATE AND ACCEL _ND|t e =

q t OG, RSI •
o i =

o t OH, GP[ P AND Y DELVE NO. 2
= t 4

o o Oo IN EARTH ORBIT= LOSS OF AC2
o w °RESULTS IN ALL THREE DEORBIT METHODS
o o =bEING SUBJECTED TEA SINGLE FAILURE
a t °(ACI PHASE AID
i e l

=LAUNCE mA. CONTINUE MISSIUN =
i o o
°TLC tB* NO-GO FOR LCi =
i t !
°DESCENT DE° CONTINUE MISSIJN *
I e i
°CSM EVA eD° CUNTINUE MISSION o
o o i

=ALL =E° TERMINATE PHASE AND =E, IN LUNAR ORBIT= DO ORS TEl.
=OTHERS o ENTER NEXT BEST PTP o
t i o
t ! i
o o o
o e t
i o t

15-32 LOSS OF ORBIT RAFE tALL °CONTINUE M,ISSION =RE_ MALF PROC G A_D €-4.5
OISPLAY (ORDEALI o o o
EARTH AND LUNA_ = * w

a t !
= o o
= o o
o = o

15-33 LOSS OF ENTRY =ALL ICONTINUE MISSIGN OREF MALF PROC ENS-E
MUNITOR SYSTEM o o =

= = g
I a o

o o o
o o t

_5-34 GkOUND AT WALL °CONTINUE M_SSION- °REF MALE PROC G A_D C-I
EITHER SPS SUL ' wCPEN SPS P(LUT , o
DRIVER OUTPLT o OVALVE CBoS o
AND UNABLE TO REMOVEe o u

e | t
o o I
m o i
t o w
o • =
I o e
e o o
= o

MISSION KEY DATE SECTION GROUP PAGE
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k RU_E CQNDITION/_ALFUNCTION t PHASE o RULING a CUES/NOTES/COMMENTS

e t e

t e I
o | o

[3-35 LOSS OF TRANS'LATIDN °LAUNCH DAD CONTINUE MISSIDN •
HAND CONTROLLER o e o

e e =

IEARTH "°B, ENTER NEXT BEST PTP tB, VIOLATES 60IH SM AND HYBRID

OORBI T o 'DEQRBIT MINIMUM REQUIREMENTS.
i e e

°TLC °C. CONTINUE MISSION o
, t o

°LU DO. NU-GC F_R UNDOCKING tVIOLATES LM RESCUE MINIMUF
o o ORFQUIREMENTS .
t e o

°UNOCCKEO IN. DUCKED o
o g e

ALL iF. CONTINUE MISSION
OOTHERS o t
t e e
, e e
e e o

15-36 _UMPLETE LCSS UF RHC° o
o • I o

A, ONE RHC tALL _A. CONTINUE MISSION t
, o t

_. B_TH _NCtS 'LAUNCH °B._o _DNTINUE MISSIUN e
e e o

ITL c t 2, NO-GC FO_ LOI =
l e

'DESCENT i 3, CONTINUE MISSION t
, e e

'LUNAR ' €. CONTINUE MISSION t
'STAY o =

°CSM EVA e 5. CONTINUE MISSION a
t g o

OALL o 6, ENTER NEXT BEST PTP o
=OTHERS o o

• e. o !

i[ t qe
o

RULE NUMBERS 15-37 i
THROUGH 15-49 ARE t
RESERVED. g

MISSION REV DATE SECTION GROUP PAGE
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SECTION IS -GUIOANGE AND OONTRDL - CONT|NV[_'

R RULE tCOND]TIQN/MALFUNCTIONO PHASE e RULING o CUES/NOTESICONNENTS

o t e

€ e t
e • o

15-50 LUSS OF CCNRANB • t . °REF HALF PROC G AND N-5
HUDULE COMPUTER I _ o

t • e

gLAUNCH ' IA* CONTINUE MISSION o
o e e
e e o

DID e'B, CONTINUE ALTERNATE EU °B, VIOLATES HYBRID OEDR_IT H[NI_UP
o • MISSION ORFUUIREHENTS
• o IF BOTH SPS AND SM o
€ e DEDRBIT CAPABILITY e
o o AVAILABLE o
i • z

tiLL' eC, NO-GC FCR LGI e
o e o

°L_ °O, NO-GO FOR UNDOCKIG- _0* IN" LUNAR ORRIT_ PLAN DPS TEl
• a ENTER NEXT BEST PiP '

o o IF LM DPS NOT AVAILABLE e
o o FOR TEl o

°UNDOCKED DE. DOCK oF* VIOLATES LP RESCUE MINIMUM
• o OkEQUIREMENTS
°DESCENT *F, CONTINUE MISSION o
| o a

_PCST COCK*G. RETAIN LM ASCENT eG, USE LM FOR COt'IMB/U
o o e

°CSM EVA °H, CONTINUE MISSION e
| ! a

eENTR Y oI, PERFORM BACKUP FNTRY t
o t e

OAL L oj. TERMINATE PPASE AND o
€OTHERS o ENTER NEXT BEST PiP o
o o |

€o #
e I |
o o o

t

15-51 LUSS {}F DSKY ' o eREF HALF PR_C G ANO N 5
I e e

A° ff[THE_ HDC OK LE_gALL °A, CONTINUE MISSION g
D_KY o o o

i i i

b. fldTH MOC AND LEB 'LAUNLP _B._. _UNTINUE MISSION
USKV a i g

o e o

lEO •B,2, CONTINUE ALTERNATE IB,g, VIOLATES HYBRID OEORB[T
o o LAUNCH#EO MISSION eMINIMUM REQUIREMEETS
o ' IF BCTH SPS ANO SM i
l I UEQRBIT CAPABILITY g
o I AVAILABLE g
I I e

_TLC g 3° h_-GC FUR L_I g
o e g

OLO t 4° NO-DE FEB UNDOCKING- a6, PLAN ORS TEl
• • ENTER NEXT BEST PTP i
t o IF U4 DPS NOT
o i AVAILABLE FOR TEl o
o e t

IUN_EK_D e 5, DOCK °5o VIOLATES LN RESCUE MINIMUM
o i OBEQUIREMENTS
g i e

IDECENT o 6, CONTINUE HISSION o
e | o
i i e

op_ST CUCKO 7. RETAIN LM ASCENT °?* USE LM FOR COt_ B/U
e , e e

gENTRY g 8. PERFCRH BACKUP ENTRY
| o e

• ALL e g, TERMINATE PHASE
• OTHERS o AND ENTER NEXT BEST o
o • PTP •
o e e

o g

NISSION REV OATE SECTIqN GRgUP PA_

APOLLO IS FNL 513/71 GUIDANCE AND G AND N

CONTROL [P-_I
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MISSION RULES zz7

SECTION 15 - GUIDANCE AND GON_NOL - CONTINUED

R 'RULE CONGITIDNIMALFUNCTION o PHASE t RULING o CUES/NOTES/COMMENTS

e w a

i o I
INERTI AL15-5E LOSS OF o

°REF HALF PROC G ABD N-6SUBSYSTEM e o
,e # i
o • o i

ILAUNCH eA. CONTINUE MISSION e
t i i

°EO °'Bo CONTINUE ALTERNATE EO °B, VIOLATES HYBRID OEORBIT MINIMUM
o i MISSION JREQUIRENENTS
e • IF BOTH SPS AND SM e
o t DEURBIT CAPABILITY w
t o AVAILABLE e
t o e" "

eTLC" eC'. NO-GO FOR LO[ o
€ t o
i t o

°LO too ENTER NEXT BEST PTP DO. IN LUNAR ORBITe O0 DPS TEl
q o I
t I t

_UNDOCKIED DE° DOCK tED VIOLATES LM RESCUE REQUIREMENTS
e t t
o t i
I e !

t w
tDESCENT IF. CONTINUE MISSION o
t z t

°POST C_CKtG, RETAIN LM ASCENT °G. USE LH GANDN TO MONITORBURNS
i t t

tCSM EVA Zho CONTINUE MISSION o
t _ t

°ENTRY el, PERFORM BACK UP ENTRY o
o o i

OALL tj, TERMINATE PHASE AND ad,l. VIOLATES LM RESCUE MININU_
OOTHERS o ENTER NEXT BEST PTP tRE_UIREMENTS
i o i
i e i
! t t
e q i
e t e
! i o
t e t

15-53 LOSS OF OPTICS tALL °CONTINUE MISSION- _REF MALF PROC G AND N-S
SUBSYSTEM g °USE BACKUP ALIGNMENT t

m °PROCEDURE IECASI t
i o o
t o i

I

i ii

MI SSEON ! REV DATE SECqrI ON GROUP PAGE
i ii i i

APOLLO 15 FNL 513/71 GUIDANCE AND G AND N

CONTROL 15-[2 ii
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MISSION RULES

SECTION 15 - GUIDANCE AND CONTROL - CONTINUED
i

R RULE CUNDITIUNIMALFUNCTION o PHASE o RULING o CUES/NOTES/CONNEETS

l i e
i q i
e i t"

OPTIC'S o e °REF HALF PROC G RED C-L15-54 LUSS OF
SUBSYSTEM COUPLING o i o

DATA UNIT DIGITAL- o 1 °CONSTITUTES LOSS OF TVC DAP
TO-ANALOG "o ,e o
CUNVERTER , t o

I o o

'LAUNC_ DR, CONTINUE MISSION
e i i

°EO °B. CONTINUE ALTERNATE o
t t EO MISSION a
I 1 . e

m • IF BOTH SPS AND SM i
v o DEORBIT o

o i CAPABILITY AVAILABLE o
I o i

°TLC De. NO-GO FOR LCI o
i i I

°LG 10o N_-GC FOR UNDOCKING ID, IN LUNAR ORBifp PLAN DPS TEl.
I o ENTER NEXT BEST PiP a
l a IF LM DPS NOT AVAILABLE o
, o FOR TEl o
I o !

°UNDOCKED aEo DOCK I
o o i
i i t
'DESCEhT °F. CONTINUE MISSION o
e i e
i i i

°CSM EVA °G. CONTINUE MISSION i
i t i

'ALL IN. TERMINATE PHASE AND o
IO'_ER S I ENTER NEXT BEST PTP o
| I I
I o o
I I o
o o e
o o I
o I 1
! o 1
o o o
| I !
o e e
| e I

RULE NUMBERS 15-55 t I m
THROUGH 15-59 ARE t o e
RESERVED. o o o

MISSION REV DATE SECTION GROUP PAGE

APOLLO tE FNL 513171 GUIDANCE AND G ANO N
CONTROL 15-13
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MISSION RULES

SECTION LS - GUIDANCE RND OONTI_OL - CONCLUDED

R ITEM

INSTRURBNTAT(DN REgUIREMENTS

15-60 MEAS DESCRIPTION PeR' ONEOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE"

CMC DIGITAL DATA CGOO31V MANDATORY 15-5_

SPS SOL DRIVER 1 CHBBOAX EMS-SPS-DN SEPARATE HIGHLY DESIRABLE 15-36
SPS SOL DRIVER 2 CH3605X EMS-SPS-ON SEPARATE HIGHLY DESIRABLE 15-36

PITCH GIMDAL POS I _ 2 CH351TH GP1 COMMON t OF 2 MANDATCRY 15-2&125
• -OB/HD-PCM

YAW GIMBAL POS I g 2 Ch35IBH GPI COMMON I DF 2 MANOATCRY 15-2612_

-OB/HO-PCM

TM BIAS 2,5 VOC CGUlOV HIGHLY DESIRABLE 15-52/53/54
PIPA TEMP CG2303T - HIGHLY DESIRABLE 15-52
IMU HTR +2B VDC CHIGL3X - - HIGHLY _SIRABLE 15-52
CMC r)PERATE +28 VDC CGIGZ3X - - HIGHLY DESIRABLE 15-50

OPTX OPERATE +28 VAC CGIB33X - - HIGHLY DESIRABLE IB-S&

IG IX RSVR OUT SIN CG2112V FOAl COMMON HIGHLY DESIRABLE 15-52
IG IX RSVP OUT COS CG2II3V FOAl COMMON HIGHLY DESIRABLE 15-52

HG IX RSVR OUT SIN CG2142V FOAl COMMON HIGHLY OESIRABLE 15-52
Mb IX RSVR OUT COS CG2143V FOAl COMMON HIGHLY DESIRABLE I5-B2

JG IX RSVP OUT SIN CG2172V FOAl COMMON H|GHLY DESIRABLE 15-52
dG IX RSVR OUT CCS CG2173V FDAI COMMON HIGHLY DESIRABLE 15-52

SHAFT COU DAD CUT CG372IV - - HIGHLY DESIRABLE 15-54
[kUNNIUN CDU DAD OUT CG3722V - - HIGHLY DESIRABLE 15-54

CMC WARNING CGBOAOX C W CUMMDN HIGHLY DESIRABLE 15-50

PITCH ATT ERROR CH3500H FOAl COMMON HIGHLY DESIRABLE 15-20121/22/23
YAW ATT ERROR CH350IH FOAl COMMON HIGHLY DESIRABLE 15-20121/22/23

ROLL ATT ERROR CHBS02H FOAl CUMMON HIGHLY DESIRABLE 15-20/21/22123

SOS PITCH EDDY RATE CPBSOBR FOAl COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS YAW BODY RATE CH3534R FDAI COMMON HIGHLY DESIRABLE 15_20121/22/23

SCS RJLL BODY RATE CH3505R FOAl COMMON HIGHLY DESIRABLE 15-20121/22/23
SOS TVC PITCH AUTO GMD CH3SB2V - - HIGHLY OESIRABLE _5-24125
SOS TVC YAW AUTO CMD CH3SBBV - HIGHLY DESIRABLE 15-26/25
MTVC PITCH CMD CH3585H - HIGHLY DESIRABLE 15-24/25
HTVC YAW GMD CH35BEM - HIGHLY DESIRABLE 15-26/25

FOAl ERROR 5_ RATE 5 CH3592X - HIGHLY DESIRABLE 15-20121/22/23
FOAl ERR OR SO/151 CH35)3X - - HIGHLY DESIRABLE 15-20121122123
RATE 50lID
PITCH DIFF CLUTCH CUR CHBBB6C - HIGHLY DESIRABLE 15-26/25
YAW DIFF CLUTCH CUR CH3667C - - HIGHLY DESIRABLE 15-26/25

MISSION REb DATE SECTION GROUP PAGE

APOLLO 1! FhL 513/71 GUIDANCE AND INSTR REQ
CONTROL 15-14
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MISSION RULES

SECTIGN 16 - CSM SPS

R _11:

e GENERAL t

16-1 A, CATEGORIES OF FAILURES---"

' FAILURES AFFECTING THE SPS FAIL INTO CNE OF THREE CATEGORIES---

|. FAILURES MHICH CAUSE THE SPS TO BE UNSAFE-- THESE FAILURES _ESULT IN MISS|ON
TERMINATION ASAP,

E. FAILURES MHIGH CAUSE THE SPS T_ BE INLPERAULE _R HA/ARUUUS TO nPERATE--
THESE FAILURES RESULT IN ALTERATION OF THE MISSION TO MINIMIZE USAGE OF THE
SPS,

3t FAILURES SUCH |HAT CONTINUEU CPERATION WILL RESULT IN SUBSEQUENT
DEGRADATION-- THESE FAILURES ALLCM PERFURRANCE OF CKITICAL _URNS UhLY.

B. ULLAGE RE_blREMEN|$---

SUBSEGUENT TO THE UEPLETIUN OF STORAGE TANK PRUPELLANTS, AN ULLAGE MANEUVER dILL NORMALLY
RE PERFORREO PRIOR TO ANY BURN. HOMEVFR_ INABILITY TO PERFORM AN ULLAG_ MILL NOT PRECLUOF
A CRITICAL BURN.

_. PREMA|URE |ERMINATICN OF BURNS_--

CRITICAL BURNS _|LL NOT EE TEENINATEO BECAUSE OF ANOMALIES. NON-CRITICAL BURNS RILL EE
TERMINATEO UNDER VARIOUS CONOITIUES AS SPECIFIED iN RULE 3-86 AND THE SPECIFIC PULES £F
THIS SECTION+

NUT E

A CRITICAL BURN IS DEFINED AS ASPS _URN THAT
IS REOUIRED FOR THE SAFE RETURN OF THE CREW

[6-2 LAUNGH PHASE

THLRE ARk EC SPS FAILURES RHICP REQUIRE A LAUNCH ABORT.

IA-3 _ESERVEO

MISSION REV OATE SECTION GRUUR PAGE

APOLLO l_ FNL 51_lTl CSM SPS GENERAL •
16-1
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MISSION MULLS

SECTI_ON 16 - CSM $PS- CONTINUED
/

R ITEM

16-€ EARTH ORBIT PHASE

A. CR|T[CAL BURNS IN THIS PHASE ARE NODE IVw APOGEE KICK AND DEORBIT. IF THE SPS IS INCAPABLE
OF PERFORNIN6 CRITICA_ BURNBt THE HISS[ON WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST
PTP US|NG SRt_CS DR HYBRID TECHNIQUES. •

B. IF THE SPS IS IN£APABLE CF PERFGRHLN_ NON-CRITICAL 8URNSt TLI _|LL BE INHIBITED ANO A
SUITABLE EARTH D&B[T ALTERNATE HISS1ON HELL BE LHPLEMENTED. THE SRS HAY BE USED F_R
DEURBET G_LY.

C. IN ORDER TO GROVIDE THE TOTAL CAPABILITY TO OEO_BIT FROM ANY POINT IN THILS PHASE, THE LH
DES AND LN RGS HAy BE USED FOR ORBIT SHAPING, ' '

[ 6m5 TRANSLUNAB COAST gHAS£

AO CRITICAL BURNS IN THIS PHASE A_E TIME'CRETICAL ABDRTGt BURNS TO ASSURE FREE RETURNt OR BURNS
TO AVOID LUNAR _ LANO IMPACT° HCNEVERe UNCE INLTIATEO HITH THE SPS, THESE BURNS ARE
CONSfDERED N_N'C_ITICJL BECAUSE SUFFiCIEET TIHE IS AVAILABLE FUR ANALYSIS AND POSSIBLE
CORRECTIVE ACTION,

B. IF THE SPS IS |N_APABLE CF PERFORNIN6 NON'CRITICAL HANEUVFRS9 FURTHER NON'CRITICAL BURhS
AND LCI HILL BE (NHIBITED.

_, CERTAIN ABORT BURNSt BURNS TO ASSURE FREE RETURN OR BURNS TO AVOfD LUNAR UR LAND IMPACT HAY
USE THE LM ORS AND LM RCS°

MISSION REV DATE SECTION GRDUO PAGE

APGLLO IE FHL 513/T1 CSN SPS GENERAL
16-2
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MISSION RULES, 2_3

SE£110N lb - CSM _PS - CONTI_U_n

k ITEM

16-6 LUNAR ORBIT PHASE

A. TEl IS THE UNLY CRITICAL BURN IN THIS PHASE.

B. IF THE SPS I S INCAPABLE OF PERFORMING NON-CRITICAL BURNSt FURTHER NON-CRITICAL BURNS WILL
BE INHIBITED.

C. LM DPS MAY BE USED FOR TEl IF THE CAPABILITY EXISTS.

D. TERMINATE PHASE FOR LOSS OF SPS REDUNDANCY WHEN OPS IS NOT AVAILABLE FOR TE! OR FOR
COMPLETE LOSS OF SPS.

16-7 DESCENT PHASE

TH_ LM POWERED DESCENT WILL BE ABURTEO FOR SPS PRUPELLANT LEAKS.

16-8 UNDOCKED AND LUNAR STAY PHASES

A. THE LUNAR _KBIT PLANE CHANGE IS A CRITICAL BURN IF OUTSIDE TOTAL L.M CAPABILITY.

b. THESE PHASES WILL BE TERMINATED FUR CONFIRMED LOS@ OF SPS REDUNDANCY,

Lo LUNAR SIAY kILL BE ABCRIED AT TZ ONLY FOR SPS PROPELLANT LEAKS.

Ib-9 ASCENI PHASE

LM RESCUE BURNS MAY BE REQUIRED. AND THEY ARE CRITICAL.

16-10 THANSEARTH COAST PHASE

A. CRITIC_L BURF_SIN "fillsPtIASEARE MIEX'OURSECORRECTIONS TO ATTAIN THE pROPER ENTRY CORRIDOR VdAICH
ARE OUTSIDE SM-SCS C_°_J31LITY. HOWEVER, (3NCEINITIATED, THESE BUPJ_S_ CONSIDERED NON-CRITICJ_L
BECAUSE SUFFICIENT TIME IS 134ENAVAI_LE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION.

B. CSM EVA WILL BE NO-GO/TER_IINATEDFOR SPS PROPE'LLP_TLF-CKS.

I_-11 CONSIDERATION WILL BE GIVEN TO RETAINING INE LM ASCENT STAGE TO GAIN ADDITIONAL DELTA V FOR
CERTAIN SPS FAILURES.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FkL 513171 LSM SPS GENERAL
16-3
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MiSS|OIl IlULES
SECTEON 16 - CSM SPS - GGBITINUED

i
R ITEM
_., .... .q

t SVSTL_qS MANAGEMENT * , •

|6-12 PROPELLANT GAGING

A, FOR BURNS LESS THAN 25 SECONDS DURAT,ION---

1. PRIME METHUD.... INU DELTA V OBTAINED

2. BACKUP METHOD.... FLON RATE X BURN'TIME

b. FOR BURNS GREATER THAh 25 SECUNDS OURATICN---

1. PRIME METHOD.... EMU DELTA V OBTAINED

2. BACKUP METHOD.... ONBOARO GAGING SYSTEM

LB-13 THE PU VALVE NELL BE USED TO PAENTAIN THE UNBALANCE READING---

A. PRIOR TD CROSSOVER---hITPIN e/-.SO LBS CF THE STABLE VALUE OCCURING APFRGKIHATELY 25 SE_
AFTER LUI IGNETEON.

u. AFTER CROSSDWER---HITHIN ./- IOO LBS CF ZERO UNBALANCE.

L6-14 UUAL BANK VS SINGLE BANK CPERATEON

THE SPS NELL ALWAYS BE STARTED USING A SIhGLE BANK. HOHEVERt THE OTHER BANK NELL BE OPENED E TO
5 SECUNDS AFTER IGNETIQN ECR BURNS PLANNED TO DE LONGER THAN 6 SECONDS. THE FEAST BURN HIlL BE
STARTED WE BANK A,

L6_15 PROPELLANT MANAGEMENT

A. TI'_SPS PROPELLANTREDL]NEPRE-UNDOCKING IS TBDPIERCENTREMAINING. THIS PROVIDES FORD|RE,
PROVIDES FOB LO[, OOI_ DIRE* LDPCt LM RESCUEe TE_ 191 HR RETURN), AND TEMC#S 13 SIGMA SES
CUTOFF ON TELl. THIS REQUIRES A TOTAL DELTA V OF TB_ FPS.

U° THE SPS PROPELLANT REDLENE PRE-UNDOCKING ES TBD PERCENT REMAINENG. THES PRaVLDE$ FOR CERC_
LOPEr LM RESCUEr TEl (TBD°HR RETURNIt AND TEMC*S 13 SIGMA SCS CUTOFF ON TEE|, THIS
REQUIRES A TOTAL OF DELTA V QF TBO FP$.

C. _tE SPS PROPELLANTREDLINE PEN LOI FOR A MINIMUM PHOTOMISSION 1S TBD REHAINING_ _IS PROVIDES
' FOR LOI 1 (60 X 170), LOI 2 (60 X 60)_ TEI 99-HR RETUt_Ip AND TEMC=S. 1HIS REQUIRESA TOTAL

DELTA V OF TBD FPS ASSUMINGA NOMI_L TLC TRA_ECTORY.

Lb-l_ P_OPELLANT FEEDLINE TEMPERATURE MANAGEMENT

SPS LINE HEATERS NELL BE MANUALLY CYCLED TO MAINTAIN FEEDLENE TEMPERATURES BETMEEN 65 DEG F AND
T5 OEG F AND ENGINE VALVE TEMPERATURE ABOVE _5 DEG F.

RULE NUMBERS 16-17 TI_OUGH
26-19 ARE RESERVEO,

MISSION REV DATE SECTION GRUUP PAGE

APOLLO IE FNL 51_171 CSN_SPS MANAGEMENT
16-4
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MISSION RULES

SECTION lb - CSM SPS - CONTINUEO

R RULE CUNDJTION/MALFUNCTION o PHASE i RULING o CUES/NOTESICONNENTS

l ,
o g
i e

' SPECIFIC MISSION RULES o
..........................

Ib-20 SUSTAINED PRESSURE o e. o

OECAY IN EITHER THE I , aMALF PROC--- SPS IB
FUEL OR CXIOIZER ' i u
TANK (COULD BE o i 'REF MR 3-fib MANEUVER TABLE
H_LIUM OR FUEL UR ' '

UXIDIZER| °LAUNCH 'CGNTINUE MISSION '
, l

, i '. FIANUAL PRESSURIZATION UF THE
' ' ITANKS SHOULD BE CCNS{DERED PRIOR TC

' ' I_HY REOUI_EO SPS _URN.
' °PLAN RCS DECRBIT AT '
' 'NEXT UEST PTP
, e

o 'IF LAND IMPACT IS '

' 'IMMINENT AFTE_ ABuRTLI_G, '
o 'REPRESS MANUALLY AND '
' °PERFORM BURN TO AVOID t

, ,LAND ,•
, , e

'EO 'ENTER NEXT BEST PTP- '
= °RCS Ot_RBIT '
l o l

'TLC 'NG-GO FCR LCI-
q IINHIBIT N_N-CR|TICAL SPS o

• BUR NS •
i e

' 'ENTE_ NEXT BEST PTP- '
' °DO OPS TEl* o

OLD OPLAN TEl A&AP/NO-GO COl- '
o rUSE LM OPS IF CAPABILITY o
o ,EXiStS o
e l

'UNOOCKED 'COCK ASAP '_0 NOT STAGE LM
o =

'DESCENT oABCRT *
l l t

=LUNAR eRETURN TC CSM ASAP ,
'STAY o
, l a

'TEE 'CONTINUE MISSICN- t
' 'INHIBIT NCN-CRITICAL o

•, oBURN S o
l o

'CSM EVA 'NO-GO/TERMInATE o
, o l

A. UURING BALL OA. TERMINATE BURN t
_u_-CRITICAL BURNo a
(PRESS LESS THAN o e t
UK E_UAL TO o i t
160 PSIAI o o

t o t

u. DURING CRITICAL taLC oB. CONTINUE BURN '
BURN _ i o

o o o
l t e

o q e
. o o
t , e

LO-_! LOSS OF ONE C_N2 TAN)( OEd '1, ,_O-G0 FCR TLI o • MALF PgOC--- SFS q
PRESSURE(LESS _ tALL i
400 PSI) BOTHERS '

• t o.e TRANSDUCER INDICATION CANNOT BE
' t2. VERIFY OPERATION CF °VERIFIED WITHOUT ENGINE OPERATION.
o ' SUSPECTEC TANK BY '
• ' STARTING CN SUSPECT =
t o BANK

' '3. IF LGSS CCNFIRMED o
, o BY ENGINE OPERATION o
t ' REF MR 16-22. t

MISSION RE_ OATE SECTIC_ GROUP PAG£

APOLLO 15 FNL 5/3/71 CS_ SPS SPECIFIC
16-5
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MISSION RULES
SECTION 16 - CgM SPS - CONTINUED

RULE CUNU|TION/MALEUNCTION o PHASE o RULING o CUES/NOTES/COMMEnTS

' e e e
t o e

16-22 LOSS OF ONE BANK OF _ _ eMALF PROD SPS-9
BALL VALVES o * o

.OLAUNCH/ mAD GDNT|NUE EO MISSION- o
OEO o NO-GC FOR TEl; e
e e *

ITLC 'B, GO FaR LOI e
i e e
t t t
ILO °C, NO-GO FOR UNDOCKING- oC, PL.N_IDPS TEl
o o ENTER NEXT BEST PTP IF o
i o LN UPS NOT AVAILABLE t
t o EO_ TEl o
| • o e

oUNODCKEDIOD, N/A i
=DESCENT = o
i o i

OLUNAR rE, ENTER NEXT BEST PTP o
tSTAY o o
t o I
I e o
t I e

I o o.
lb-2t LOSS OF BO_H GN2 , tLAUNCH tA, C£NTINUE MISSION t. MALF PROD--- SPS 9

TANK PRESSURE o o o
(LESS THAN 400 PSIA) a u o

o i e

OEG aB. ENTER i_EXT BEST PIP- e, TRANSDUCER INDICATION CANNOT _E
o o °VERIFIED WITHOUT ENTWINE OPERATION,

o o BUS DEURBIT +
e e|

eTLC mC, NO-GC FOR LDI +
e 1 e

°LO I0. ENTER NEXT BEST PTP ID, IX] DPS TEl,
I o e

°UNOUCKED °Eo OOCK ASAP mE. DO NOT STAGE LM
o | t
IDESCENT eF. U_NTINU_ MISSION +
i i •

°LUNAR tG, RETURN TC CSM ASAP =
;STAY e o
°TEC DE, GUNTINUE MISSIUN i
o e e
e t e
e e !
o e i

FUEL FEEDLINE AND_GR° + +
OXIDIZER FEEULINE o o eMALF PROD--- SPS lI
[EMP LESS THAN _0 ' e o
OEG F AAD UAABLE TO o • o
INCREASE, e e _LIMITATI,ON FOR CRITIGAL BURNS IS 25

o ODEG F,
OLAUNUH aA, _JNTINUE MISSION a
e e t

mEO IB, ENTER NEXT BES[ PTP- o
! 1 e
o o RCS DE_RBIT .
t t t

aTLC °C, NO-GO FOR LCIIO01 o
i e e

qi i

_LO DO. ENTER NEXT BEST PTP mO. DO OPS TEl.
o e e

• UNDCCKED DE, UOCK ASAP
i e e

_ ee
oOESCENT _Fo CONTINUE MISSION _F, DO NOT STAGE LM
o o e

=LUNAR DO, RETURN TC CSH ASAP
OSTAY o
e g !

•TEC _H, CONTINUE MISSION o
e e e
e e e

o e e
e t e

o | e

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 51_/71 CSM SPS SPECIFIC

t6-6



NASA - Manned Spacecraft Center

MISSION RULES 237

SECTION t6 - CSM SPS - CCNT|NUE_

R _ULE CUNQITION/MALFUNCTION: PHASE t RULING a CUES/NDTESIC_MMENTS

o e e
e e o

16-25 ENGINE FLANGE" TEMP ' o 'h(]T APPLICABLE FEB APOLLO lB. THE
GuES HIGHER THAIW u o IFLANGF TEHP MEASUREMENT HAS BE[_
_BO DEG E DURING AN .o e _EHUVE() FROM TM FCR CSM [12 ONLY.SPS BURN. , o t

o i o
°LAUNCH tNDT APPLICABLE *
o i. o

°EO DENIER NEXT BEST PTP- o
i o I
m °RCS OEORBIT o
o e o

ITLC eND-GO FCN LCI/DOI/PDI o
o o o

gLC eE3_TERNEXT BEST PTP- i
o rUSE DPS IF AVAILABLE. =
q o

A, DURING tALL *A* TERMINATE _URN" o

NUix-C_ITICAL BURN' o INHIBIT FURTHER '
' ' NON-CRITICAL BURNS '
f e

B, DURING CRITICAL °ALL °B* CONTINUE BURN- e
BURN o _ INHIBIT FURTHER o

•' ' NON-CRITICAL BURNS o
e a

o a t
o 4
o o o
o q o

[6-26 THRUS[ CHAMBE_ g o o HALF PROC--- SRS 6
PRESSURE LESS THAN ' o o
TO PSI _CNFIRMED BY = o =
OTHER o _ o
INSTRUMEKTATION ' q •

o m t

°LAUNCH °A, NGT APPLICABLE _, CONFIRMING INSTRUMENTATION

' ' °INCLUI)ES ONBOARD PC METERt CREWt
'EU _E, ENTER _xEXT BEST PTP- °DEGRADED THRUSTt FU AND OX "INTERFACF
o o KCS DEORBIT °PRESSURESt F/O VALVE POSITIONSt EL
o o lAND [)X TANK PRESSLRES.
tTLC DE. NO-G_ F_R LCI/OUI/PDI o
o e e

'tO 'O. EhTER NEXT BEST PIP *D. DO DPS TEl,
o o o
=UNDOCKED oE. DOCK
o ,e o

aALL °F, GUNTINUE MISSIUN °F. DO DPS TEl IF AVAILABLE.OOTHERS o o
e t o

A, DURING o o --TERHIhATE BURN- e
NUN"(.;_ITICAL BURN I e INHIBIT FURTHER

, o NON-CRITICAL BURNS o

B. DURING CRITICAL' t . --CGNTINUE BURN- ,
BURN ' . INHIBIT FURTHER ,

t o NO-CRITI EAL BURNS t
o e e
a e i
o o o

MISSION !REV DATE SECTION GROUP PAGE

APOLLO IS FNL 5/3/71 CSR SPS SPECIFIC
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ulSSlOmmULES

SECTION 16 - G$R SRS - CONTINUED

k RULE [0NOITION/NALFUNCT|ON a PHASE o RULING o CUES/NOTES/COMMENTS

• t e e
o e 0
e e !

16-27 LACK OF ULLAGE °LAUNCH °A. NOT APPLICABLE w
CAPABILITY e o =

e " _ o

*EO *B. NO-GG FOR TLL- *
' = CONTINUE HISSIUN IN EO '
t " WITH SUITABLE '
, o ALTERNATE '
, e w

'TLC 'C. NO-GO F_R LDI '
• e e

OLD " eO. NU-GO FOR UNDDCKING- eO. PRECLUDES LM RESCUE. PLAN OPS
' ' ENTER NEXT BEST PTP IF ' TEL.
' = ORS NOT AVAILABLE '
' ' FOB TEl '
e e
, e

tWNDCCKED =E. REOUCK
= t e

°ALL 'F. CONTINUE MISSION- t
,OTHERS t INHIBIT NON-CRITICAL '.

. t ' BURNS I_ POSSIBLE ' "
o e e
e e o
• o e
e = e

Lb-28 DELTA P BETWEEN _LAUNCH tA. CONTINUE MISSIDN =HALF PROC--- SPS IC
FUEL ANO QX TANK e e
PRESSURES GREATER ' e
THAN 20 PSI AND i e
UNABLE TC DECREASE ' '

It o
t , i

'BO =B. ENTER NEXT BEST PTP" '
' ' RGS OEC_BIT ,
o s s

_TLC tC. NU-GC F_R L_I o
o j e

°LO eD. ENTER N'EXT BEST PTP 'D. DO ORS .TEl.
, e e
o e #

'UNDOCRED rE. DOCK ASAP
z e

'ALL 'rF. CCNTII_JEMISSION '
'OTHERS '

' e =

A. DURING e ' --TERMINATE BURN- '
NON'_RITICAL BURN' ' INHIBIT FURTHER '

t ' NUN-CRITICAL BURNS '
= , o

B. DURING CRITICAL o o --CONTINUE BURN- o
BUKN ' ' INHIBIT FURTHER '

o t NON-CRITICAL _RNS i
, l l
o t t
, t
e t l

MISSION REV CATE SECTION GROUP PAGE

APOLLO 1_ FNL 513471 CSH SPS SPECIFIC
16-8
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MISSION RULES ;'_q

SECTION 16 - CSM SPS - CONr.INUED

R uRULE _CONDIT[ON/MALFUflCTION o PHASE e RULING ' CU_S/_UTES/CDNME_TS

• m e t
• m | |

m _ o

10-2_ LEAK OR COMPLETE o o °BLUNDD_CN DELTA V REMAINING IS
LOSS OF HELIUM o . 'FUNCT|_N OF ULLAGE VOLUME AT TIME _F
SUPPLY PRESSURE OR ' ' .FAILURE.
BOTH HELIUM VALVES o . e
FAIL CLOSED. ' e o

i o e

'LAUNCH °Ao CONTINUE MlSSIOtq 'HALF PROC--- SPS 7 AND 8
e e m

tEO 18. NO-G_ FOR TLE- o
"' ' CONTINUE MISSION IN EO m
m o IF SUFFt[CIENT ULLAGE '
i t BLO_O0_I DELTA V m
m m CAPAB|L_TY EXISTS €
s e t
'TLC mC. NO-GO F_R LO[ '
. e m
t s e

°LO DO. NO-GO F_R UNOOCKING- _O. PLAN OPS TEl
m ' ENTER NEXT BEST PTP IF '
t o LM DPS t_CT AVAILABLE o
. I FQK TEl .

, o o o
'UNDOCKEO tEo OCICK ASAP
e q e

mALL 'F. CONTINUE MISSION- '
mOTHERS ' INHIBIT NCN-CRIT IOAL m
' € BURN5 t
o s |
m s o
t s o

RULE NUMBERS 16-30
THROUGH 16-49 ARE
RESEBVED,

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15; FNL S/31TI OSM SPS SPEC|FIC

, , |6-9
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MISSION RULES 24_

SErTIOM 16 - CSM SPS - CON£LUDEDr ,,,

R ITEM

INSTRUMENTATION REQUIREMENTS

_1b-50 HEAS OESCR[PTIUN PDM ONB_ARD TRANSDUCERS CATEGa_Y MISSION RULE
REFERENCE

OX TK PRESS SPOqO3P HETER/C_ COMMON M OIB 16-201 28
UX SM/ENG INTERFACE P SPOg3IF HO 16-29129

FU TK PRESS SPOOO6P METER/CAW CUMMUN N JIB 16-20f 28
FU SM/ENG INTERFACE P SPO930P HD 16-2_t 2A

SPS VLV ACT PRESS-PR! SPO6OOP METER COMMON 16-211 22
SPS VLV ACT PRESS-SEC SPO6OIP METER CUMMGN -I OF 2 M n/B 16-21, 22

SPS FU FEEDLINE TEMP SPOQ48T METER CI._MON 16-24
SPS JX FEEDLINE TEMP SPOO49T SYS TEST COMMON -I OF 2 M

ENG _HAMBER PRESS SP_661P METER CDMMON M O/B 16-26

HE TK PRESS SPOOOIP PETER SEPARATE: I DF 2 M 16-29

FU/UX VLV 1 POS SP_OZ2H DISPLAY SEPARATE I I DF 2 M 16-211 26
FUIO× VLV 2 PDS SPON23H DISPLAY SEPARATE I DIEt PCM 16-211 26

FU/OX VLV 3 POS SPOOZ_H DISPLAY SEPARATE ) 1 DF 2 M 16-211 26
FU/OX VLV 4 POS SPO_25H DISPLAY SEPARATE ] O/Bt PCM 16-211 26

'OX TK 1 QTY - TDTAL AUX SPO65SD DI6PLAY COMMON HD 16-101 Lie 13
OX TR 2 QTY SPO656Q 'DISPLAY COMMON HD 16-101 lle 13
FU TK I QTY - TOTAL AUX SPObSTQ DISPLAY C_MMON HD 16-101 11, 13
FU TK Z QTY SPO658Q DISPLAY COMMON HD 16-101 _It 13

MISSION REV DATE SECTISN GROUI_ PAGE

APOLLO IS FNL 5/3/71 CSM SiPS INS,TR REQ
16-10
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MISSION RULES

i SECTION 17 - CSN SN-RCS

t GENERAL w

17-1 LAUNCH

THE L_SS OF ONE QUAD IS NOT CJUSE FOR ABORT ABO THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE
_EALISTIC COMBINATION OF FAILURES WHICH LEAD ONLY TO LOSS OF MULTIPLE CUADS. THERE ARFt
THEBEFDkEe fig SM-BDS FAILURES WHICH ARE CONSIDERED CAUSE FOR ABORT,

Z7-2 EARTH ORBIT PHASE

A. LOSS OF ONE DUAD, IN IESELFt IS NOT NECESSARILY CAUSE FUR EARLY. TERMINATION OF THE MISSIOh,
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUOE CAN BE CONTROLLED AND THE SPS CAb
BE _URNEO THE MISSION NEEO NOT BE TERMINATED EARLY. _WEVERt LOSS nF ONE QUAD wILt
REUUIRE TLi BE INHIBITED AND MAY LEAD TC EARLY MISSION TERMINATION SINCE THE CAPABILITY TG
PERFORM SM _]R HYBRID CECRBIT WILL BE AFFECTED,

b. LOSS DF TWO OR MORE CHAOS IS CAUSE FOR ENTRY INTO THE NEXT BEST PEP.

I. LOSS _F TWO ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WiLL BEGUIKE DELETION OF NON-CRITICAL $PS MANEUVERS. LOSS OF
Trio A_JAGENT _bACS PRECLUDES SM CR PYBRIO OEORR(T.

g. LC_S OF TwO OPPCSI[E _UAO$ WILL DESTROY THE CAPABILITY TO PERFORW PRECISE
3-AXIS ATTITUDE CONTROL AND PRECLUOES SN OR I-rfBR1D OEO_BIT.

17;J TMAN_LUNAR COAST

LOSS OF _NE _UAO IS NOI CAUSE FOR TLC TERMINATION UR LUi iNHIBIT. TD_ WILL CONTINUE AS LUNG AS
THE SM RCS CAN PROVIDE 3-AXIS ATTITUDE CONTROL AND 3 AXIS TRANSLATION CONTROL.

LT-_ LUNAR _KBIT

LOSS OF ONE .QUAD IS hOTt IN ITSELFt CAUSE FOB EARLY TERMINATION OF LUNAR ORBIT OR LUNAR STAV
PHASES. UNOOCKING WILL BE N_-GO BECAUSE LOSS OF ONE _UAU PRECLUDES CSM ACTIVE _GKING. LOSS CF
TwO wUADS IS CAUSE FUR TERMINATING LUNAR ORBIT OR LUNAR STAY PHASESt AND IS ALSO CAUSE FOR
PERFORMING T_l WITH THE LM UPS CR RETAINING THE LN ASCENT STAGE THI_OUGH TEl FOR ATTITUDE
CO_Tk3L*

IT-5 GSM EVA

THE CSM FVA WILL BE hU-GC ORe IF IN PROGRESS WILL BE TERMINATED FOR THE FOLLOWING FAILURES---

A. PROPELLANT LEAK

B. LOSS CF ANY ONE UF THRUSTERS ¢2t C), CAt 01, D)t OA IF LN _CS CRNN(1T BE USED FOR ATITUCIE
CONTROL

RULE NUMBERS ll-6 THROUGH
17-14 ARE RESERVED.

e iMISSION REV DATE SECTION GRUUP PAGE
, i i

APOLLO IS FNL 9/3/T1 CSN SR-RGS GENERAL
17-1
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MISSION RULES

SECTION 17 - CSM SM-RCS - CONTINUED

ITEM

T-;;;;;;;.ANAGE.EN''

[7-[5 PRUPELLANT GAGING

A, PRIME METHGO---RTCC EC_ATiON 16 PERCENT|.

_. BACKUP METHOD---HELIUR PRESSUREITEMPERATURE (11 PERCENT) (UNPOARD)

_7-_6 _UAO PROPELLANT _ALAt_CE

Pk_P [SULATION VALVES WiLL NOT BE USED FC_ _UAO PRUPELLANT BALANCE. PROPELLANT BALANCE WILL EE
ACCUMPLiSHEU BY SELECTING TWO-JET .X AND -X TRANSLATIONS WITH EITHER THE PITCH UR YAW QUAD A_D
_Y CNJCSING SUITABLE JETS FOR ATTITUOE CONTRGL. PRCPELLANT DIFFERENCES BETWEEN OUADS WILL BE
MAINTAINED .[THIN ./- 50 PCUNOS.

7-17 SECONDARY pRGPELLANT FUEL ERESSURE VALVE

TH_ RCS SECCNDARY FUEL PRESSURIZATION VALVE _ILL BE OPENED wHEN THE FUEL MANIFOLD PRESSUPE
REACHES 150 PSiA UR RTCC SHOWS 119 LBS WILL BE EXCEEDED DURING A TRANSLATION MANEUVER.

KULE NUMBERS 17-18 THROUGH
17-1q ARE RESERVED.

e
MISSION REV 0JTE SECTION GROUP PAGE i

APL;LLL} t5 FNL 5/3/7t CSN SR-RCS GENERAL t7-2
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MISSION RULES

SECTION |7 - CSM SM-RCS - CONTINUEDi

R RULE CONDITIONtMALFUNCTION t PHASE e RULING o CUESINOTESICUN_E_TS

t e e
I o |
I I e

, SPECIPIcMISSION-;2;;:
o e m

o. HALF PR()C--- RCS 2L7-2C SUSTAINED LEAK IN = t
HELIUH TANK o o ,

o o o

A. _NE GR HORE _UADS=LAUNCH °4. CONTINUE MISSION o° QUAD WILL RE_AIN USABLE UNTIL HE
i g eMAN1FULO PRESS_E REACHES 75 PSI

B. ONE _UA0 (ALL DID °B.l° NO-GG FOR TEl I
OTHER QUADS o t l
NORMAL| o ! q

'ALL o 2, CONT{NUE MISSION o
OOTHERS o i
i e o
• o o

C° MORE THAN ONE aid °C.l, CONTINUE MISSION- t
QUAD o o ENTER PRICR TO LOSS o

, o CF HYBRID DEORBIT =
t t CAPABILITY !

• t o o

OTL C i 2.I'AI NO GC FOR LDI o
t o e

I _ (U) CONTINUE MISSION o
t o IF SUFFICIENT =
t t BLCWDCWN CAPABILITY t
' ' EXISTS '
e o o

oOESCEh T o 3. CONTINUE RISSIUN
| e t

OAL L o 6, TERMINATE PHASE ANC °C.4,(A) IN LUNAR CRBITt DO DPS TEl,
OOTHEES o ENTER NEXT BEST PTP t

o o o IBI RETAIN LN ASCENT STAGE THRL
t ! gTEI DEPENDING UPON LM K'CS PROPELLANT
o o tREMAINING .

MISSION REV DATE SECYION GRUUP PAGE

APGLLO IS FNL 513171 CSN SN-RCS SPECIFIC
tT-3
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MISSION RULES

SECT ION 17 - CSM SM-IqCS - CONTINUED
J

K tULE !CONDITION/MALFUNCTION o PHASE o RULING t C_ES/NOTES/EDMMBNTS

• t o i
g e

o • t

17-21 SUSTAINED LEAK I I t, MALE PROC--- RCSIE
BELOW HE ISOLATION I w e
VALVE (COULD BE '* . o t
HELIUM OR FUEL OR o w ,
UXIDIZERI t o o, QUAD HILL REMAIN USABLE UNTIL HE

• o. *MANIFOLD PRESSURE REACHES 75 PSI,
A, ONE OR MORE tLAUNCH °A, CONTINUE MISSION o

QUAOS o o i
t t t

U, ONE UUAO (ALL JEt °B,l, NO-GO FOB TLI e
OTHER QUADS i t t
NURMALI I . _ t

OTLC o "2,IAI NO-GO FOR LOI t
i e e

o o (B| ENTER NEXT BEST PTP t
o o IF LM NOT AVAILABLE t
o t e

tLC o 3, NU-G_ FCR GUI UR °B,3, RETAIN LM A_ENT STAGE FOR TEl
t * UNOOCKING °DEPENDING ON LM APSJRCS PROPELLANT
t t *REMAINING.

'UND_CKEO ' #, DOCK ASAP o
. o t

• DESCENT o 5* CONTINUE MISSION i
t t e

tLUNA R o 6, CONTINUE M[SSION t
• STAY t t
t e t

tCSM EVA • T, NO-GC/TERMINATE t
e e ,

L, MURE THAN ONE tDESCENT °C°I, CONTI&UE MISSION u
! o ,

°ALL = 2, TERMINATE PHASE AND °C,2. IN LUNAR ORBIT DO DPS TEl,
'OTHER e ENTER NEXT BEST PTP. o
o o o
i ! e
o o o
I * i
i t t

IT-ZZ PACKAGE TEMP LESS tLAUNCH ONCT APPLICABLE °HALF PROC--_ RCS [A
THAN 55 DEC F AND o o t
UNABLE TO INCREASE g t o

t e I

I I t

A, UItE QUAD (ALL tED IA,I, NO-GO FOR TEl o
OTHER QUADS t e o
NORMALI t t t

t°TLC to Z, CONTINUE HISSIUN

ILO t 3, CONTINUE MISSION t
i t e

_UNDOCKEO • _, CONTINUE BLSSLON t
o _ e

• DESCENT e 5° CONTINUE MISSION
o t t

tLUNA R t 6, CDATINUE MISSION t
tSTAY o *
t o e

ICSM EVA w T, NO-GO/TERMINATE FOR =

t t @UAOS C OR OI o
I I o

B, MO_E THAN ONE tILE mB,l. CONTINUE MISSION- •
QUAD t t NO-GO LET o

'DESCENT o 2. CONTINUE MISSLON o
l o i

tAL L t 3, TERMINATE PHASE AND tB*3,IAI IN LUNAR ORBIT DC DPS t TEl_OTHER * ENTER NEXT BEST PTP e_PS/ RCS PRO_t*LAMTo
t o t

IBI RETAIN LM ASQENT STAGE FOR
TEl DEPENDING UPON LN APS/RCS
PROPELLANT,

MISSION REV DATE SECTION GROUP PAGE

APCLLO 15 FNL S/3/Tt CSM SM-RCS SPECIFIC
IT-4
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MISSION RULES

SECTION 17 - CSN SN-RCS - CONTINUED

R RULE CONDITION/MALFUNCTION' PHASE , RULII_G o CUES/NOTES/COMMENTS '

i o i
t e o

l}.T-2] Lt3SS OF II_DIVIOOAL ILAUNCH INOT APPLICABLE ICONTROL SYSTEM MALFUNCTION WILL
THRUSTERS o , 'CAUSE LOSS OF AUTC COILS OF THRUSTER

,)K THRUSTER ' , 'ALTHOUGH DIRECT COILS ARE STILt
COMBINATIONS AS A ', , 'AVAILABLE.
kESULT OF CLUGGINGt ' o
FREEZING, BURNGUTI , , ,
UR CONTRol SYSTEM ' o i
MALFUNCTION ' '

l i
, e l

q ,

A. LOSS UF ANY ROLL 'ALL 'A. CONTINUE MISSION '
THRUSTER ' o ,

i l
l , l

, i l

B, LOSS OF FOLL(_WIk_;;_EO 'B.I. CONTIk_JEALTERI_TE ,
THRUSTER ' EO MISSION '
C_BI_L_TIONS--- ' ' IF BOTH SF_3/_qDSM o

' RCS DEORBIT
_O PITCH OR ]'_/O ' ' ' CAPABILITY AND ALL o

YAW, ' ' "AXISATTITUDE '
' ' CONTROL AVAILABLE '

ONE PITCH AND ' ' o
ONE YAW ' '

= ,

PITCH AND T_K) 'TLC. ' 2. _0-G;J FLR LUI - '
ROLL IN S/&VIE ' ' o

DIRECTION ' ' PLAN TEl FOR NEXT '
' ' OPP_RTUi_ ITY '

ONE YAW AND TWO 'TLC/ '
ROLL IN SP_IE 'ONDOCKED ' 3. DOCK ASAP '

DIRECTION ' '

'DESCENT ' 4. CONTINUE _ISSION 'B.4. RETAIN lN ASCENT STAGE FOR TEl
11dREEROLL IN ' ' 'IF LOSS OF ALL THRUSTERS' IN L}NE
SAMEDIRECTION ' o 'DIRECTION IN SAME AXIS

'LUNAR o S. ENTER NEXT BEST PTP o
'STAY '

= , l

C. LlJSS t_F +X 'ED 'C.I. ENTER NEXT BEST PTP 'C. REF SPS RULE 16-2Tp LACK OF
TIIRU_TERS UN ' o 'ULLAGE CAPABILITY
ADJACENT qUADS, 'ALL * 2. INHIBIT MEN-CRITICAL q

' ' SPS _URNS o
i = i

= e

u. LOSS OF AN( ONE °CSM EVA ' C. NJ-t_O/TERMINAT_ 'D. USE LM RCS FOR ATI"ITL_)ECONTROL
OF C2,C3,C_,O1 ' ' 'IF AVAILABLE
03 _D4 o i

= , =

q q
= = =

kULE J.7-24 THRCUGH ' ' i
17-49 ARE RESERVED. t ,

, i u

MISSION REV GATE SECTIUN GROUP PAGE

APCLLO IB FNL 513/T1 CSM SM-RCS SPECIFIC
ET-5
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MISSION RULES z47

SECTIONz; - CSMS_RCS- CONCtU0EO
R ITE_

o INSTRUMENTAT(CN REQUIREMENTS e

IT-5_ MEAS OESCRIPTICN PCM CNBCARD TRANSDUCERS CATEGORY MISSION RULE

SN HE TK A PRESS SRSOOIP METER COMMON 17-_0e 21
QTY St4'-RCSPROP SYSA SRS025Q METER COMMON -1OF 2 M IT-20. 21

'SN HE T_ B FRESS SRS_2P METER COMMON 17-20, _1
QTY S/4-RCS PROP SYS B SR S026_ METER COMMON -1 OF 2 H 17-2Ot 21

SM HE TK C PRESS SRSO33P METER COMMON 17-201 2L
QTYSM-RCS PROP SYS C SR S027Q METER GUMNUN -1 OF 2 H 17-20t 71

SM ME T_ D PRESS SR_006P METER COMMON 1T-ZOt 2l
_TY SH-RCS PROP SyS O SR 502_K_ METER COMMON -1 OF 2 H IT-20, 2[

_M ENG PKG A TEMR SRSO65T METER/ElM COMMON Hn 17-22
SM ENd PKG d TEMP SRSO6bT METERICSW COMMON HD 17-22
_M E,_G PKG C TEMP SMS_67T METER/CSN C_MMUN HO 1?we2
SM ENG PRG O TEMR S_5068T METER/C_ COMMON HD 1T-22

SM HE TK A TERP SRSG[3T METER COMMON HD IT-2Oe 21
SM HE TK B TEMP SRSOI4T METER COMMON HO 1T-20t 21
SM ME TK C TEMP SRSOIST METER COMMON HO 17-20. 21
SM HE Tk O TEMP SR_OI6T METER COMMON HD IT-E0. 21

SM HE MAN A PRESS SRS/EgP "''" ....... HD 17-20. 21
SM Mb MAN B PRESS SRS776P ..... HO 17-20, 21
SN HE MAN C PRESS SRSSI7P ........... ItD IT-20t 21
SM HE MAN O PRESS S_SS3OP ........... HD 17-20. 21

SM FU MAN A PRESS SRS73?P METER/C_ CJMMON HD 1T-12. Zl
SM FU MAN B PRESS 5RST84P MEIER/C&W COMMON • HD 1T-121 21
Sq FU MAN C PRESS SRSBEEP MEIERIC&W COMMON HO • 1T-lee 21
SM FU MAN O PRESS SRSB23P NETEP/C_€ CUMMUN HO IT-IZ, 21

SM UX MAN A PRESS SR5733P ........... HD IT-El
SM 0X MAN a PRESS SKST8OP ........... HD 17-21
SM OX MAN C PRESS SRSE20P ........... HO 1T-21
SM OX MAN U PRESS SRSE21P ...... HD 17-21

MISSION REV DATE SECTIe_N GROUP PAGE

APGLLO 15 FNL 513/71 CSM SM-RCS [NSTR REU
17-6 ii



'18 CSM CM--RCS I



NASA - Manned Spacecraft Center
249

MISSION RULES

f SECTION tB - CSM OM-RCS

R ITEt _

I GENERAL '

1_-1 LAUNCH

A. A SUSTAINED LEAK iN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
ONE CM R_S KiNG IS NOT CAUSE FOR ABORT SINCE THE KEMA|NING RING IS CAPA_L_ OF ABORT CR

ENTRY ATTITUDE CONTROL. THIS FAILURE WILL REQUIRE FNTRY INTO NEXT BEST PTP SINCE SYSTEFS
ARE NO LONGER REDUNDANT.

_. A SUSTAINEO LEAK iN LR THE L_SS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN

BOTH CM RCS RINGS PRIOR TO TOWER JETTISON IS JUSTIFICATION FOR A MODE I ABORT. AFTER TOWER
JETTISEN. IT IS NOT CAUSE FOR ABORT SINCE THE ABLLITY TO PERFORM A SAFE ENTRY INTO THE
ATLANTIC AT THE END _F IRE FIRST REV STILL EXISTS BY USING THE CONTINGENCY SM RCS SPIN LP
PRIOR TO CP/SM SEP, THIS METHOD OF ENTRY IS CONSIDERED OPERATIONALLY PREFERABLE TO

PERFORWING AN ABORT AhO PRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERY, FURTHERMORE, CR
RCS CuNTROL iS REQUIRED FOR ABORTS IN THE RUDE II AN_ MODE Ill REGIONS, AND TO ABORT TFF
LAUNCH IN THESE REGIONS FOR LOSS OF _M RCS CAPABLLITY WOULD PUT THE SPACECRAFT AND CREW
INTO AN UNSAFE ENVIRCEMERT.

Ld-2 LUNAR ORBITt LLNAR STAY PHA6ES

A, LUNAR GRBIT ACTIVITIES wILL BE TERMINATED FuR LUSS _R IMPENDING LOSS OF ONE CM ROS SYSTEVd

d. THESE PHASES WILL BE CONTINUED IF THE CM-RCS IS ARMEC.

C. LOSS CF ONE SYSTEM IS CAUSE FUR ENTRY INTO THE NEXT BEST PTP.

_-3 LH OESCE_wT PHASE

THERE ARE N_ CM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE.

ld-_ ALL UTHER PHA_ES

A, SUSTAINED LEAK IN _R LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PREGSURE (COULD EE
EITHER FUEL OR OWIOIZERI IN ONE CM RCS RINb DELETES THE REDUNDANCY OF THE ENTRY ATTITUO_
CONTROL SYSTEM AND _ECUCFS THE DELTA V AVAILABLE FOR HYBRID DEORf!IT. LESS OF HELIUM SUPPLY
PRESSURE bR HELIUM MAkIF_LD PRESSURE IN BOTH CM RCS RINGS DELETES ALL ENTRY ATTITUCE
CONTROL CAPABILIIY RE{UIRIhG CONTINGENCY SM RCS SPIN UP PRIOR TO CMISM _P. THE LOSS EF

ONE CR BOTH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE
NEKT BEST PiP.

B, ARMING OF THE CM RCS RINGSt WHETHER THE PROPELLANT ISOLATION VALVES ARE OPENED OR CLOSE£t

IS CAUSE FOR TERMINATING THE PHASE ANO _ISSION INTO THE NEXT BEST PTP. EXCEPT IN LUNAR
ORBIT.

C. LOSS CF BOTH RINGS IS CAUSE FOR RETAIKING THE LM ASCOT STAGE.

L8-5 ALL PHASES

SUSTAINEU LEAK IN (OR LOSS OFI HELIUM SUPPLY PRESSURES IN FITHFR RING REQUIRES THAT THE CM RCS
BE PRESSURIZED ASAP. AND 600 PSIA IN SUPPLY IS NECESSARY TO PROVIDE FULLY PRESSURIZED SYSTEM.

RUL_ NUMBERS 18-6 THROUGH

18-9 ARE RESERVED.

MISSION BEV DATE SECTIUN GRUUP PAGE

APOLLO 15 FNL 5/3/71 CSM SN-RCS GENERAL
18-1
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SECTIONze-CSRS_-mCS- CO.TINUEO
R [TEH

t SYSTEMS MANAGEMENT o

IB-lC THKUSTER TEMP CONTROL

CH RCS THRUSTERS HAY hE HEATEC.PRIOR TO E_TRY FOR 20 HINUTES OR UNTIL THE _ONEST INO|CATEO
TEMPERATURE IS 28 OEG* F,v NHIOHEVER COMES FIRST, IF THRUSTER(S) HEATER FUNCTION FAILSt CM RCS
IS STILL CONSIDERED ORERATIQNAL PENOING RESULIS OF CN RCS CHECKOUT PRIOR TO ENTRY,

_ALF PR_C RCS 5.

18-1t HELIUH INTERCONNECT

AS A LAST RESORTt IF THE HELIUM IN ONE RiNG IS OEPLETEO DUE TO A LEAK AND THE PROPELLANT IS
DEPLETEb IN THE OTHER RING, THE SYSTENS NAY BE INTERCONNE_TEO IF THE REMAINING PROPELLANT IS
REQUIRED FOR CONTROL. ONCE INTEMCONNECTEG, THE RIN6S CANNOT BE [SOLATEO. MALF PRO[; RCS 4.

KULE NUMBERS 18-12 THROUGH
18-19 ARE RESERVED°

i = == ii= ==i == = =H=

HI SSION KEY OATE SEOT ION GROUp PAGE
i i=

APOLLO 15 FNL S/3/T| CSM SM-RCS NANAGEMENT

18-2 ,,_
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MISSION RULES

SECTION _8 - CSM SM-RCS - CONTINUED

_ULE CUNDITIUNIMALFUN_T|ON I PHASE • RULING o CUES/NOTESICOMMENTS •

o o i
o . 1
, o e

' SPECIFIC MISSION RULES '

o s o
[8-20 SUSTAINED LEAK IN o , t

UR CUMPLETE L_SS ' ' i
UF HELIUM SUPPLY ' o a
PRESSURE , e o

o

A. ONE RING 'LAUNCP 'A.I. CONTINUE _ISSION AND '
o i ENTER NEXT BEST PTP i
i t t

oOESCEN T o 2. CONTINUE MISSION

°ALL * 3. TERMINATE PHASE AND 'A.3. NORMAL ENTRY
'OTHERS o ENTER NEXT BEST PIP u
e =

_. H_TH RINGS °LAUREL IB.l, CUNTINUE MISSION ANU i
' ' ENTER NEXT BEST PTP '
. o UNLESS PRIOR TO t
o o TOWER JETTISON, IF '
' ' PRIER TC TOWER i
' ' JETTISCA, ABURT '
, o o

'OESCEAT o 2. CONTINUE MISSION
t ,

o . e

tALL ' 3. TERMINATE PHASE AND gB.3. CONTINGENCY SM RCS SPINUP

'OTHERS t ENTER kEXT _ESI PTP 'PRIUR TU CMISM SEP FOR DEORBIT ARC
a , 'TBU FOR LUNAR RETLRN ENTRY.

e
t o e
o G
e o e

iR-21 SUSTAINE[I LEAK IN dR' '
COMPLETE LESS OF ' *
HELIUM MANIFOLD i i
PKESSURE (CCULD o o a
_E EITHER FUEL OR t o o
UXIOIZERI I . I

. io

A. ONE RING 'LAUNCH °A.[. CONTINUE MISSION AND •
' = ENTER NEXT BEST PTP '
i . i
ODESCEN T o 2. CONTINUE MISSION o

°ALL ' 3o TERMINATE PHASE AND q

°OTHERS ' ENTER NEXT BEST PIP '

Bo _UTH RINGS 'LAUNCH tB, Lo CONTINUE MISSION AND '
' ' ENTER NEXT BEST PTP '
' ' UNLESB PRIOR TO '

. o TOWER JETTESONo IF '
o ' PRIOR TC TOWER '
' ' JETTISCN. ABORT, '

'DESCENT ' 2. CONTINUE MISSION
. e s
i l o

'ALL ' 3. TERMINATE PHASE AND 'g.3 CONTINGENCY SP RCS SPINUP PRIDP
'OTHERS ' ENTER NEXT BEST PTP 'TO CM/SN SEP FOR DEORBLT AND TBD FOR
' ' 'LUNAR RETURN ENTRY,
, o l

MISSION REV DATE SE_TICK GROUP PAGE

APCLLO 15 FNL 5/3/71 CSM SM-R_S SPECIFIC
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MISSION RULES 

SECTION 18 - CSM Ct~-RCS 

R RULE 

18-22 

CONDITION/MALFUNCTION 

CM RCS IS ARl'ED FOR 
{>Ny REASON 

RULE NUMBERS 18-23 
111ROUGH 18-49 ARE 
RESERVED. 

PHASE 

LO/ 
. DESCENT / 

LUNAR 
STAY 

ALL 
0111ERS 

RULING 

CONTINlE MISSION 

TERMINATE PHASE {>ND 
ENTER NEXT BEST PTP 

CUES/NOTES/COMMENTS ! 

I 

. 
MISSION REV DATE SECTION GROUP PAGE 

APOLLO 15 FNL 5/3/71 CSM CM-Res SPECIFIC 
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MISSION RULES

SECT[Oh 18 - CSM SM-RCS -CONTINUEO

ITEM

e i e
• q i

' INSTRUMENTATICN R_QUIREMENTS '
................................

_b-50 MEAS DESCR|PTIGN PCM ON_ICAHO TRANSDUCERS CATEGORY MISSION RULE
REFERENCE

CM HE TK A PRESS CROOOEP METER COMMON M 18-20

C,_ HE TK B PRESS CR,)OO2P METER COMMON M lB-20

CM TEA TEMP CROO_3P METER COMMON HD 18-2n

C_ TK B TEMP CR)OO4P METER COMMON HO 18-20

CM HE MNFLD A PRESS • CRO035P CgW } 1 OF 21 18-21

CM HE MNFLD A PRESS CRHO3TP METER/CgW I M

CM HE MNFLD B PRESS CR'_O3bP C&W 1 I OF 21

C _ HE ,MNFLO B PRESS CRO038P METER/C_W J P • 18-21

MISSION REV OATE SECIION GRUUP RAGE

APOLLO 15 ERL 5/3/71 CSR S_-RCS INSTR REQ
18-5
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MISSION RULES

SECTION 19 - EMUIEVA -

_, [TFM

t GENERAL *

[9-1 TO [NIT|ATE AND GONTINUE THE FOLLOWING PESSIGN PHASES, THE EXTRAVFHICULAE _CB[LITY UNIT {EML!
_UST PROVIDE AS AN OPERATIONAL EMU* THE PULLUW[NG MINIMUM CAPABILTTIES---

_. DQCKED (TUNNEL HARDWARE |_STALLEDI/UNDOCKED/RNCZ

ANY CCM_I_ATI_N OF TWO _PS AND/OR PLSS UNITS WITH SUFFICIENT 02 CONSUMABLES TO SUPPORT A 30
MINUTE CONTINGENCY EVA (CEVA|

_. LUNAP.SURFACEEVA

1. CRITICAL lhST_U_ENTaTIUN

2. THERMAL CONTROL

3. EHb PNESSURE I_TEG_ITY

4. P_]MA_Y OXYGEN SUBSYSTEM

5* PLSS VENTILATION

6. PLSS PUWER SUPPLY

7. CP_

d* CONTA_I_AFiON CO_TREL

_. SUFFiCiENT PLSS C_NSUMABLES TC SUPPORT CH_C_UUT, PI_NqED EVA, AND A 30"MINUTE
PCST'_VA RESERVE*

1L_. SUFFICIENT JPS _CNSbMA_LES TL SUPPORT }_'MINUTE PURGE OPERATIONS AT HIGH
P_GE FLO_.

(* CMP EVA

1. C_|TICAL INSTRUMENTATION

2* ¢MP _MU PRFSSURE [NTEGRIT_

3. CPS _2 _RESSURE _EGbLATION

4* SUFFICIENT OPS C_NS_MABLE$ TC SUF_C_T 15-MINUTE PURGE OPERAT|ONS AT HIGH
PURGE FLO_

5. ¢_P EM_ AO_UATE G2 FLO_ ViA THE _UIT CONTROL UN|T ISCU)

0
MISS|ON REV CATE SECTI_E GRUUP PAGE

ii .

APCLLO 15: F_L 5/3/7L £HU/_VA GENERAL
19-1
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MISSION RULES

SECTION 19 - E,MU/EVA - CG,_TI,_IUED

K ITEM
....... q

1(_-2 i)LF INI TICNS---

A. LUgS CF EMU PRESSURE INTEGRITY

_.. UNABLE TO PIZETPRESSURE DECAY CRITERIA DURING EMU PRESSURE INTEGRITY CHECK (HIE-H02 FLOW
FL;_3CLEARS AFTER INITIAL PRESSURIZATION)

2. Et_U REGULATED FRESSbRE LES_ THA_ 3.75 PSIC ITMI AND [)ECREASING ON LUNAR

SURfACE|WHICH REPReSeNTS AN O2 USAGF RATE G_EATER THAN f_.7 L_S/HR

_;. LOSS CF PRIMARY uXYGEN SUBSYSi'EM (PL]SI

i* SOURCE PR_SSUKE LE_S THAN TBU PSIA OK TUD PERC_-NT (I_IDICAT_IR!

2. UKABLE TC _UPPLY OXYGEN T{J OXYGEK VENTILATION LOI]P (UVL)

3. IPPR_PER PLSS PRESSLRE REGULATIL/_ (LESS THAN 3.75 ANi) DECREASING OR GRFATtP
THAN 4,05 PSIU AI_O [NC,.',EASIN(;I

L. LUgS UF PLSS POmER SUPPLY

L, PLSS BATTcI'Y V(:LTAbE LISS THAN 16,] VI)C ANIJ {_ECREASING

2. PLSS uATTERY CURRENT EF'Ab'J"GRE_TEH THAN 3oC AMPS ANI) ]F,CRFASING (DqES NUT

l,',u L{K)L: CH( CK_]UT I

U, LuJS_ uF TH_,MAL _Gi_TFLL

E, LOSS OF LCL,/LTL CIRCUIATI_,

2. LL3 H2L_ INLET TEUPERATUHE AND StJI_LIF'ATL,_O2 _UIL;T TL_PFKATIJRE OF _h DEG F
AWL) ]NbKEASING ANt) LCG H2O DELTA T LES_ TI_AI__ DEC, F AND r)ECREASING WITH
UIVLKT_R VALVE Ih, =WAX' P_]SITIL_N (THIS CONSTITUFS A FAILED SUBLI'AATqR.I

3, 0{PLETi_U FLEOWATER RESERVOIR L_ INABILITY TU SUPPLY H2_ TU SUBLI'4AIDR

t-. L_jbS CF VEATILAtION

Ar_,_,.Rt_ALcATTERY CURI,ENI (TCTAL CLJRREF,T LESS THAN 2°g A'4PS UR M(J_F THAN 3,'). AMPSI AKD

,_U_iL|MAEC,R L]XYGEN OUTLET TEMPERATUR( LESS THAN Ad uEG F (THIS CONSTITUTES A DEGRADED CR
FAILED EAN. I .,

F, LG3S (_F CCF,TAMIfl_ATICK CGkTROL

E. LOSS OF VENTILATION (SEE IG-2_ E AL_VE.I

2. PLSS CU2 PARTIAL PRESSURt _REAFER T_-Ah 15 "_4 ,JF F_G

.i, SbFF|CIENT CuNI_F'INATION (LIOH AND 13Y-PROC,UCTSI IN THF VENTILATION LOOP TO
RkSULT IN INTL)LZRAI_LE C_E_MAN DISCt]MFORT

G, LOSS OF DXYDEN PURGE SYSTEM (UPS)

L, CFS C2 SOURC,E P{_ESSbRE---

LFSS THAN 530 PSIA AT 8 le/FRPU_L,E

LESS THAN :_)0 PSIA AT 4 LE/HRPUPGE
LE_S THAN _,_I PSIA AT Me,Y_EUP

2. CPS L.Z REGULATED PRESSURE LESS TPA_ 3,_ PSIU _R M_;RE THAN _,q PSID OR OPS 02
REGULATED PRESSURE EXCEEDS 4.0 PSI{) IN LESS THAN I SECOND

._. THE UPS WILL BE CONSIDERED, UNACCEPTABLE Fu_ MAKFU_ ) ML_DE UPERATIONS IF THE

0PS C2 REGULATED PRESSURE EXCEEDS A,0 PSIG,

M| SSIUN REV C_TE SE(_T I_.i_ GROUP PAGE

APOLLO 15 F_L 5/3171 EMUIEV_ GENERAL

Ig-2
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MISSION RULES 2_7

SECTION 19 - ENU/EVA - CCNTINUED

R I'_EM

Ig-Z Ho EMERGENCy RETURN CARABILIrv
'_O,'_T (_) LRViliSLSS/OPS(L) ""

_' (_ LRV!OPS (HI _O_,p,p

ALL EMERGENCY RETURNS ARE CUNSTRAINEO N _ WALKING/UPS(HI N
BY THE )hl_ BTU MAX|J_JN CREWMAN HEAT ''
STCRAGE At\E THE J.3 MINUTES REiJUIRED
FOR TERMINATION ANO INGRESS. SPECIFIC \RETURN CAPABILITIES ANC CGNSTRAINTS

ARE SHCWN ON THE AOJACENT CHART AND EVATIME
ARE CFSCRIBED IN DETAIL BELOW

k IL_I_G IRAVERSE

THE LKV/BLSS/OPS (L) RETURN TRAVERSE CAPABILITY REPRESENTS--- AN qPS LI}W
PURbE FLOW RATE CF 3.B5 LB/IfRt EIME FOR WALKBALK T[) LRVt 5 _INUTES FOR BSLSS
ACTIVATION_ AND THE TIME REQUIREC PER LRV RETURN TRAVFRSE.

IH) RETLRN TRAVERSE CAPABILITY REPRESENTS--- AN UPS HIGH PURGETHE LRV/UF'S

FLOW RATE FE 7,5 L_/HR, TIRE KEQUIREO FOR kAtKdAEk T[] THE LRV,
A_P THE LRV RETbRN TRAVERSE.

BALKING TRAVERSES

wALKING/BSLSS/_PS (L) RETURN TRAVERSE LAPAfiILITY REPRESENTS--- AN ORS
THE

LOW PURGF RATE 0E ].85 Ld/HRt 5 MI_UTES Fu_ BSLSS ACTIVATIuN_ AND THE TIME
REQUIRED FOR THE WALKING RETUR_ TRAVERSE.

THE WALKING/CPS (HI RETUR_ CAPAt}ILITY REPRESFNTS--- AN UPS HIGHTRAVERSE
PURGE FLOW RATE OF T,5 LB/HR AND IHE WALKING RFIURN TRAVERSE.

_SLSS CONSTRAINT

REPRESENTS--- THE FEEOWATER CAPAF_ILITY UF A RLSS WITH4TH_ BSLSS LONSTRAIhT

BOTH CR_N OPERATING UN IT VIA THE BSLSS Fbk RETURN TRAVERSE.

I. TERMINATE EVA

THE CRE_ WILL BE ALLOWED SUFFICIENT TIF_ETO CLOSE OUT THE ACTIVITY IN WHICH THEY ARE _NGAGED (5-10 MINUTES),
T_ THEY WILL RETURN TO THE L_ _D EXPEDITIOUSLY COMPLETE ACTIVITIES _ REQUIRED.

d. TERMINATE EVA IFtVlEDIA1ELY

THE CREhI"IENWILL CEASE THEIR SURFACEACTIVITIES _ IMMEDIATELY INGRESS THE U4 ,aPeDREPRESSURIZE.

K. LOSS OF CMPEMUPRESSURE INTEGRITY

1. L!_LE TO MEET _AX TBD PSID/MIN DECAY CRITERIA DURING EMUPRESSUREIN1EGRITY CHECK

2. CMP EMUREGULATED PRESSURE LESS THAN 3.70 PSID (CREWMAN) AND DECREASING OR MORE THAN 4.0 PSID
AND INCREASING DURING _ EVA

L. LOSS OF ADEQUATE 02 PLOW (PROM SCU)

CY_ EMU02 FLOW INTO SUIT LESS THAN 6.0 LB/HR (60-65 PSl UMBILICAL PRESS)

M. LOSS OF OXYGEN PURGE SYSTEM(UPS)

REFERENCE t_R 19-2, G

N. TERMINATE _ EVA

THE CREWMAN WILL CEASE P_D EVA ACTIVITIES, TI_NNSFERTO THE CH, INGRESS AND REPRESSURIZE.

MISSION REV LATE SECTIOfi GROUP PAGE

APULLU 15 FNL 5/3171 EMU/EVA GENERAL
19-3
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MISSION RULES

SECTION |9 - ENU/EVA - C{_NTINUED

;K ITEM

L9-3 CREWMAN MAY E'LECT TU ATTEMPT A WET SUBL[MATCR RESTART IF BREAKTHROU(_H OCCURS,

L9-4 t)PS PURGE CAPABILITY' IS RECUIRED FOR EVA.

L9-5 VACUUM TRANSFERS WILL GNLV BE USED IN SUPPGRT OF il_ CONTINGENCY INTRAVFHICULAR TRANSFERS LR

CUNTINGENCY EXTRAVEHICULAR ACTIVITIES (CEVT OR CEVA) BETWEEN S/C, AND 121 A Lm CABIN REPRESS
FAILURE.

L9-6 AN EMUILM ECS HYBRI.D LIFE SUPFQRT AND COMM CONFiGURATiON IS ACCEPTABLE IF WITHIN SYSTFRS
C_PAbILITIES AND IF REQUIRED TO PRECLUDE TIMELINE IMPACT,

RULES 19-7 THRCUGH X4 ARE RESERVED

I MANAGEMENT i

,9-15 FHR INTERMITTENT PURGING FCR VISOR DEFOGGINGt. DECUNTAMINATION_ OR ADDITIONAL COOLING_ TFE
PkIMARy U2 SHUTOFF VALVE SHOULD BE TURNED OFF FOLLOWING ORS ACTIVATION BUT PRIOR TO PURGING.

THE PURGE VALVE SHUULO BE TURAEO TO THE OFF POSITION PRIOR TU REOPEIwI_G THE PRINARY 02 SHUTCFF
VALVE,

19-16 THE 8SLSS wILL BE CARRIED ON ALL TWU-_AN EVA TRAVERSES,

RULES 19-1T THRCUGH
Ig-19 ARE R_SERVED,

MISSION REV DJTE SECTION GRUUP PAGE

APOLLO 15 FNL 5/3/7! EMU/EVJ _RAL ANO
MI_t_I_EMENT 19-_



NASA - Manned Spacecraft Center
2bq

MISSION RULES

SECTIQN 19 - EMU/EVA - CONTINUED

t_ULL _.d_LI l T l Ud_/MALFUN_TI QN i PHASE g RULING o CUES/NUTFSIC_M_Ef_TS
...................................... . .................................................................

f t o

m SPECIFIC o

i i !

I'_-2Z LOS_ OF EMb 'EVA qA{.TIVATE OPS ,RF_ M._LF EMU 2,5,_.t20.
PRE SSUME INTEGRITY o t m

' eA. TERMINATE EVA 'EMU PFb PRFSS IS _.05 PSIA bREATFW

A, t_U t_G PRESS i I 'TtIAN PGA PRESS.
LESS THAN 9.75 ,

GUT _REATE t_ o ,i o
THAN 3._t PSIO t o o
ITM) i

, a B. TERMINATE EVA '

_2. EMtJ _-EG PRESS t ' IMMEDIATELY
LESS THAN 3._ o o o
PSID (TMI _ o

t o i

o o t

_-Zl LHSS OF VENTILATI{)N 'EVA tTERMINAEF EVA li,4MEDIATLLY °_EE F ALF i_St2@_2_3_)_SE.
o t

' ' I. ACTIVATE OPS '
i o

' '2. OPEN PGA PURGE

t o VALVE-LCW FLOW
u e ,.

o t i

o t o

o o

v-E2 C_hTAHI,_I_TI_ II_ _EVA °TERHINAi"E EVA IM,'_EDI_TELY
VENTI LATIut_ ' o o

SYSIf M a _

o o _. ACTIVATE OPS o
o o •

o _ 2. OPEN PGA PURGE

o _ VALVE-LCW FLQW .
o o

o

t o

= o =
o o

_ULES _._-2_ THROUGH u o I
tv-2'_ A_.E _SERVED. o

o o o

ME SSI u_, RGV _ATE _ECTI_I_ L,_q_UP PAGE
i

APGLLU 15 F_L 51317). EMUIFVA SPECIFIC

19-5
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MISSION RULES 26n

SECTION L9 - ENU EVA - CCNT|NUED

R kULE PCJNDITION/MALFUNCTION = PHASE . RULING o ¢UE-SINOTESICqMMEe, TS
--_ ........................ . .............................................................................

o e i
! e o

[9-30 L()SS OF THERMAL =EVA tT_RM(N&TE EVA t R[F _LF Ei_U

CUNTROL e o o 4t 4A, Ss9,10p 2St 26p 27,28_ 29.
o o IF ADDITI(_AL .
, oCOOLING IS o
' , REQUIRED, ACTIVATE o
' oBLSS OR OPS PURGEAS '
= oREQUIRED
e = t
o |

19-_1 LuSS UF PCS 'EVA ITERMINArE EVA OREF HALF E'4U 3tStE_TbStZIt22.
, e

t tl* ACTIVATE OPS °NOTE--- IN THE E_ENT rip HIGH• PG_
, , =PRESSURE, PCA PbFGE VALVE MAY L_E
o t2. IF EMU PRESSURE 'OPENED F{JR PR[SSURE RELIEF FOLLOWING

m GREATER THAN 4.05 'OPS ACTIVATIUNo

' ' PSID (TM) CLOSE POS '
' SHUTOFF VALVE

= o
oo e

i o o

L9-_2 LLI_3 OF PLSS PCWER" °EVA 'TEF_MI_,ATE eVA IMMEDIATELY 'nEF MALF EMU a,28,3'_°
= =

' '1. ACTIVATE OPS ,

' '2, OPEN PGA PURGEVALVE '
' ' LOW FLOW '
o , =

' ' 3, ACTIVATE BLSS OR OPS o
' ' HIGH PURGEFLOWAS '

' REQUIRED '

, t o

l_-_J LaS._ aF CRITICAL =EVA 'TERMINATE EVA 'REF MR 19-5L
INSTF IIM_kTATI _)N t o =

o o =
e =

o i

19-_ LUSS UE _b PRESS 'CMP EVA =TERMINATE 'EVA 'REF EHU HALF
INTEbRITY = '

o e o
e e e

• o e e

}'9-35 L,]_S OF AUE{JUATE =CMR EVA 'TERMINATE EVA 'REF FJ4U MALF
CMP EVA b2 FLOt_ o _ B
IFRUM SCU) o o

o l l
, Iq

19-'3E LUSS :}F CRITICAL ICMP EVA °TERMINATE EVA IK_F M_k }O-5}
INSTRUME NTATI ON o o

i e t

RULENUMBERS19-_7 THROUGH
19-_OARERESERVED

@
MISSION REV DATE SECTION GROUP RAGE

APOLLO 15 FNL 511171 EMUIEVA SPECIFIC
19-6
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MISSION RULES z61

SECTION 19 - EMU/EVR - CONCLUDED

k ITEM

, INSTROWEN,AT,ON

t9-50 PRELAUN_H INSTRUMENTATIO_ FM/FM MISSION RULE
NEAS DESCRIPTION PAM ONBOARD TRANSDUCERS CAIEGORY REFERENCE

FEED H20 PRESS GI8110P/GT8210P COMMON FD 19-I,2,3,12,30

LoW FEED H2Q PRESS TONE-FLAG Nl
PLSS EKG GTOI24J/GTB224J ,

Pn 19,l,2,tO,
PLSS _AT CUR 'GT814OC/GT8240C 21,32
PLSS bAT VOLT GTO[41VIGTS241V HD 19-Ip2,1'),32
LCG H2_ TEMP GT8154T/GT8254T NO 1q-1,2,30
PGA PRESS GTS16_P/GTB268P HD 19-1,2,20,31
PGA PRESS GAGE CUFF GAGE M
LI)h RGA PRESS TONE-FLAG

Hq 19-1t2,J,21,
SUOL J2 bUI TEMP (;T817OTIGT_27OT 30

PLSS-CC2 PP GTBITSP/GT_275P HD 19-1,13f15,22

PLSS 02 PRESS GIB182P/GT_282P COMMON MD 19-I,2t20,3111,14
PLSS 02 _T¥ iNO METE_ p

ti/btlU2 FLuW TUNE-FLAG _ 19-I,2,2_,B1
LU_ VE_T FLCM tONE-FLAG M 19-1,21
LCG H2_ I?ELTA T GTBIgbT/GTB296T H_ lq-l,2p30

tiPS PRESS GAGE METER _ 19-1,2t4,14
UPS kEG PRESS GAGE METER _ 19-It2
EVC SYNC GTBLOOX/GTOZOCX
tVC _AL 0 VDC GTBI31VIGT820IV Mn

EVC CAL 5 VOC GTOEO2V/GT8202V HO

AERJ_EUICAL PARAMETFR REFERENCE SECTION 33,
• *| I)F 2 CPS REG PRESS GAGES IS MANDATORY.

19-51 CNITICAL INS[RGMENTAT|ON

A. LUNAR SURFACE

RAM

MEAS DESCRIPTION FMIFM ONBOAR0

P_A PRESS GAGE

PGA PRESS GTdIbOP/ CUFF GAGE
GT_268P I CF

LOW PGA PRESS TdNE M
TbIwE

LI;_ VENT FLEW TONE TONE
PLSS BAT CURRENT GroI40C/'

GT82,64_C I

j 1 CF

SOBL 02 OUT TEMR GTQ_7OT/ M
GT827OT

_.' CM_ EVA

f

PGA PRESS GAGE CUFF GAGE ) I OF 2

LOW PRESS WARNING SWITCH ONBOARO (C_P ONLY) J M

LOW FLOw WARNING SWITCH I (_WBO/_RD(CF%OOI_LLy) 1 1 OF 2

CM PRESS GAGE ONBOARD J M

e
MISSION REVi DATE SECTION GROUP PAGE

i

APOLLO 15 FNL 5/3/71 EMUIE,VA INSTR
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MISSION RULES z63

S_TI_N 20 - COMMUNICATIONS AND INSTRUMENTATION

k ITEM

_o-1 A° bASELINE REQUIREMENTS (ALL PHASES EXCEPT LAUNCHI

1. TWO-WAY VOICE CCPM EETWEEN SPACECRAFT

2. TWO-WAY VOICE CCMM EETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND MSFN DUMING UNOOCKED ACTIVITIES

B. LAUNCH

THERE ARE NO COMMUNICATIONS FAILURES FUR WHICH THE LAUNCH/INSERTION PHASE WILL BETERMINATED.

C. LUNAR STAY ADDITIONAL REQUIRERE_wTS.

I, FOR TWO-MAN EVA--- vOICE COMM BETWEEN HSFN AND ONE EVA CREWMAN.

2, FOR ONE-MAN EVA---VOICE COMM BEIWEEA MSFN AND LM/ LCRU AND EVA CREWMAN

NCTE

MSFN TO EVA DALY V_IC_ IS ACCEPTABLE IE TV IS AVAILABLE TO
TO MONITOR CREW.

D. THE LM _ILL BE RETAINED FOR TEC COMM IN EVENT CF LOSS OF ALL COMM BETWEEN THE CSM AND THEGRUUNDo

_-2 VHF EVA CCPRUNICATIuNS PRIORITIES AR_---

A, TWO-MAR EVA

1, PRIME--- EVA-I AR/EVA-2 AR (RELAY MODE ALLOWS DUPLEX VOICE BETWEEN EVANS
PLUS TH_ TRANSMISSION OF VOICE AND DATA FROM BOTH EVANS TO LM/LCRU PLUS THE
RECEPTION UF VLICE VIA L/4/_RU BY BOTH EVANS.)

2, BACKUP---EVA-I AR/EVA-2B OR EVA-IA/EVA-2B OR EVA-IB/EVA-2A (EITHER MODE
COMBINATION ALLOWS DUPLEX VOICE BETWEEN EVAtS PLUS THE TRAhSHISSI_N OF VOICE
FROM BOTH THE EVRUS TO THE L#/LCRU PLUS THE TRANSMISSION OF DATA FROH ONE
EVA TO THE LM ANC THE RECEIVING GF LM/LCRU VOICE BY ONE EVA.|

B* JNE-MA_ EVA

Z, PRIME-_EVA-IA CR EVA-2A (ALLOW OUPLEX VUICE BETWEEN EVA AND THE LN/LCRU
PLUS THE TRANSMISSICN OF DATA FRCM EVA TO LM/LCRU.I

2. BACKUP---EVA-1B CR EVA-ZB IALLUWS DUPLEX VOICE B_TWEEN EVA AND LH|

NOTE

NO VOICE CAPABILITY VIA LCRU IN THIS MODE

KULES 20-3 THROUGH
20-6 ARE RESERVED.

MISSION REV DATE SECTIuN GRUUP PAGE

APCLLU |5 FNL _/3/71 CORM AAO INST FUNCTIONAL
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NASA • Mlnned Splucnft Center 

MISSION RULES 

SECTIUN 20 - eOM~UNICATIONS AND INSTRUMENTATION - CO~TINUED 

R liTEM 

• IIANAGEMENT • 

~O-7 I VulCE tUNFIGURAT1UN 

A. LMIC SII/MSFN 

1. VHF DUPleX 1:1 ANI) use IoILL BE TRANSMITTED/RECEIVED SIMlA. TANEOUSLY FeR LAUNCH 
THROUGH tVh REV 1. VHf SlMPUK A AIIID USB Will BE TRA"ISHITTEO/RECEIVEO 
SIMULTANEOUSLY feR EARTH ORBIT AfTER CYI. REV 1 LOS. 

Z. VHf A SIMPLEx 296.8 MHZ IS PlUME VCICE COMM bETI/UN VEHICLES FXCEFT DURING 
RANG IlliG WHEN DUPLEX 8 ICSMi AND OUPLEX A ILMI WILL BE USED. 

3. VHf­ i:i SIMPLElC 259.7 MHl IS BACKUP TC VHF A SIHPLEX 296.8 MHl. 

4. US8 IS PRI ME vn CE COMM BETWEEN MSFN AND CSI'. LM, OR LCRU. 

,. USB/VHF RELAV IS VOICE CUMM a.ACf(UP TO U:'i:i BETWEEN MSFN A"D MALFUNCTIONED 
S/C. 

o. NCRMAL VOICE CU~M wiLL USE SIMULTANEuUS ~SFN UPLINK TO BOTH VEHICLES. 
HOWEVER. If REQUIRE"Et.T SHOULD EXIST, SIMULTANEOUS INDEPENDENT M5FN/CSM,
MSFN/LM, JlNI} MSFN/LCRU CCM1 I"OOES WILL .BE INITIATED. 

7. THE PRIME CSH/L" CO~MUNICATIC~S ~CDE DURING THE LUNAR ORRIT PHASE 1& VHF. 
THE PRIME VHF ~ODE IS VHF A SIMPLEX UNLtSS THIS HODE IS PREClUDtD BY THE USE 
OF VHF RANGING. OU~ING LUNAR SlAY PHASE. THE PRIHE ~SM/lH HOOE IS MSFN 
RELAY. 

~. THE CS~ AND LM ~llL TRANSMIT SI~ULTANEUUS~Y ON VHF AND USB DURING ALL lH 
POWERED UP PHASES l~ LUNAR ORBIT. 

9. I" rtle EVENT OF A CCI'PLETE L(JSS OF CS". S-BANC CUMMUI~ICATIONS OlITH "SFN, THE 
lM WiLL SE CONFIGURED FOR LM TWO-WAY RELAy AND RETAINED FOR TEl AND TEC. 

6. L~/CS~/EVA/MSFN 

1. L~ T~C-WAY REL~Y ~ITH TWC-MAN EYA IS fHE P~IME MODE PLANNED FOR EVA 
OPERATION. 

lO-8 I ~SM VHF/USB MA"AGEMENT 

A. FOI<. CREW REST PI:RIOOS. CSI' S-llAt.O A~TENNAS WilL AI" SRECTED BY G~OUNO C("'MANDS. 

1>. NORMAL CUNTKOL OF T~E S-CANO MUOES Will 8E BY GROUND COMMAND. 
POSITIO" WILL REFLEcr OUT-Cf-SITE CONTACT CONfluURATION. 

cs'" cn"'UHICATlDNS SWI TCII 

MISSION IREvl O_TE SECTIOI\ GROUP PAGE 

APOllO 151F~LI 5Jl/71 I ANe INSTCO"" FUNCTIONAL 
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MISSION RULES 


SECTION 20 - COM~UNICATIONS ANO INSTRUMENTATION - CuNTINUEO 

I< ITt:M 

20-9 LM STEERABlE ANTENN~ MANAGEME~T 

A. OUklNG ALL PHASES THt STEERABLE ANTENNA fEMPE~ATUkE SHOULD BE I'AINTAINED 
-65 OEG F AND 185 OEG F. 

BEhlnN 

~. lM UPLINK MODES 2 AND 3 ~ND ALL PRN UPLINKS WILL BE AVOIUEU IF PUSSIBLE WHEN THF SfEERABLf. 
ANTENNA IS OPERATING IN THE AUTO TRAOK MODE. 

LO-10 GCTA ~T 

A. THE CCLOt! TV CAMERA IoILL NOT BE POINTED SUCIi THAT THE SUN wILL RE IN TI"E FI.ELO OF VI flo, 
THE CAMERA MAY BE PCINTEC ~EAM THE SU~. HOWEVER, If ObJECTIONABLE FLARE OCCURS, TIiE G~OU~D 
WILL REQU~ST THE CAMERA Te BE MOVED OR WilL MOVE THE CAMERA VIA GROUND COMMANDS. 

~. THE GRCUNU WILL MONITeR T"'E TV PICTURE A~D MECuMME~U CAMERA MOVEMENT lOR HOVE THE CAME~A 
VIA COMMANDSI fa PREVENT IR~EVERSIBl. VIDICON TUBE BUHNS fROM kEFLECTIVF. OBJECTS. 

C. BElREE~ EVA'S THE Tv CA'H~A WILt. BE LCCATED 1"1 Tlit: SUN AND OFF TO MAItHAlIl THERMAL dALANCE. 

U. If THE TIlE~"'Al C.ONSf~AII'<TS ON THE CAMERA UPEflATIN" TIM, IN THE "IESA ARE VIOLATFU, THE 
GRUUND ~ILl RE~UEST THE CA~ERA BE TURNED UFF. 

E. WHEN A dlHGHT UtlJaCT, WIlH A CONTRASTING OAKI'. BACKGROUNU IS IN THE FIELD OF VIEW, Tt-E 
GROUNO wiLL RECOMME~C OR COMMAND AN ALC SWITCH SETTING TO GET THE BEST PICTURE. THE 
AlC-PEAK WILL GIVE THE BEST PICTURE OF TME BRIGHT OBJECT, AND THE AlC-AyERAGE WILL GIVE TI"E 
~EST PICTuRe OF THE D~RK BACKGROUND. 

F. THE GROU~D ",ILL ,~EVER I~ITIATE GCTA CCMMANUS ThAT WOULD CAUSE: MORE THAN TWO DRIVE "IDTORS TO 
OPEkATE SIMUlTANEOUSLV. 

u. THE GCTA WILL ~E POSITICI'<EO VIA GROUftC CCMMAND AS NECESSARY TO PRUVIDE rnERMAL MANAGEMENT• 

.20-11 lCRU "IA NAGE ,.EN T 

A. THE THERMAL BLANKETS CN THE LCRU WILL BE POSITIONEO AS REQUIRED TC MAINTAIN THERMAL 
MANAGEMEN T. 

o. NOMINAL MODE OF 6PERATIa~ FOR MOVING IS PM1/wd1. 

NOMI~AL HCDE OF OPEPATla~ FOR FIXED BASe IS FM/TV. 

BACKUP MODE OF OPERATIC~ FCR HOYING IS PMI/NB. 

THE CONTI~GENCY HOOE fOA "CVING lS PM2/NB. 

THE TV IlEHOTE MOOE WILL 8E UHLlHD TO OBTAIN THE CLEAREST TV PICTURE (THIS HooE ALLOWS THE 
GROUND TO COMMAND OFF THE NO-VOICE DGWNLINK ANO WILL BE USED FOR lH ASCENT TV COVERAGEI • 

•"'-12 SOS MANAGE"ENT 

A. THE SOS WilL BE OPERATED IN HBR DURING All SCIENTIFIC OPER~TIONS. 

~. THE CONTROL OF THE eSE wiLL BE VLA GRCUNO COMMAND WHENEVER POSSIBLE. ~CWE~ER, THE CREW HA~ 
BE REQUESTED TO OPERATE T~E DSE AT CERTAIN TIMES DURING AWAKE PERIODS TO ASSIST IN 
~8TAI~I~G THE MAKIHUI' _,.CUNT OF SCIE~TIFIC DATA. 

MI SS!ON REV DATE SEeTlG'" GROUP PAGE 
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MISSION RULES

SECTION 20 - CUMNUN[CATIONS AND iNSTRUMENTATiON - CONTINUED,

_ULE CONDITION/MALFUNCTION= PHASE t RULING i CUES/NOTES/C_NMENTS

• i e

' SPECIFIC '

t o

2b-I} LUSS UF TWOIWAy VHF DOODLED 'CONT|NUE MISSICN- 'REF LM MAL PROD CCHM 3 1 LOSS OF VHF
VOICE COMM BETWEEN I *NO'GO FOR SEP MNV_ IV_IICE CORM WITH CSM
CSM AND L'M ' I

IUNOOCKEO 'DOCK ASAP
I INO-GO FOR CSM CIRC 'RFF CSM MAL PROCEDURE CORM 5 - LUSS
I , 'OF VHF COMM WITH LM
IPRE-PCI 'CONTINUE MISSION
e , e

'POWEPEO 'CONTINUE MISSION
'DESCENT i
! e t

'LUNAR eCONIINUE MISSION 'NOTE---MSFN RELAY MAY BE UTILIZED
'STAY t

! o t

_P-[_ LUSS DE TWO-WAY ' i 'REF CSM MAL PROCEDURES 7 AND 8 -
VOICE COMM WITH MSFN' B _LDSS C'F CSM VnICE CORM

A. CSM _NLY 'LAUNC_ eA*X. CONTINUE MISSION '
, o

IEARTF ' 2. ENTEB NEXT BLOCK OATA I
*ORBIT , i POINT
, t

'TLC i 3. CONTINUE MISSION 'A.S ENTER LM FARLY TO USE LM S-BAND
' ' 'FJR VOICE COMM WITH MSFN. LM CORM
I o 'WILL BE USED FOR VOICE AND CSM TM

' ' 'USED FOR SIR BAY SCIE_E OPERATI_S.
l , e

'OOI e 4. CONTINUE MISSION '
I m NO-GO FOR SEP MANEUVER'
' I e

'UNDOCKEO/_ 5. CONTINUE MI.SSLON
'POWEPED '
IDESCENT _ i
* e e

'LUNAR o b. CuATiI_UE MISSIO_ 'A.h UTILIZE VHF OF VHF REL'AY FROM

_STAY ' 'LM. IF UNABLE_ TERMINATE LUNAR STAY
, t IANO PERFORM A OOCKED TEl.
, e t

, I 'NBT_--- kETAIN LP FOR COMR DURING
' ' 'TEC
l i

B. LM ONLY 'DOCKED mB.I. CONTINdE MISSION- _REF LM HAL PROD COMM 6 -LOSS OF
* m NO-GO FOR SbP MANEUVER*S-BAND VOICE CORM

'UNOCCKEO ' 2, RETURN TO VICINITY OF '
tPRE-PO I I CSM-

, e NO-GO FOR PDi '
t

IPOWERED I 3. POl TO TDUCHOUWN- m
'DESCENT i CONTINUE M IS,SIUN '
, e
i g i

*LUNAR _ _. LM LIETCFF NEXT ASCENT _8._ C_MM VIA tORt IS ACCEPTABLE
'_IAY _ bPPURTUNITY.

_O-I_ LOSS UF TWO CSM 'EPO 'CONTINUE MISSICN-
ALIDIOCE_NTERS * 'NO-GO FOR ILl

t t

'TLC 'CONTINUE MISSION- '
m 'NO-GO FOR LCi '

_DOCKEC mCONTIF_JE MISSI_N-
= mNO-GO FOR DCI CR UNDOCKING e
e , l

'UND_CKEO 'NO-GO F_R GIRC m

'PRE-PCI/ 'CONTINUE M_SSION
'DESCENT/ '
'LUNBB m e
_STAY _

_PCST CDCKmRETAIN ASCENT STAGE
i e

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES 2_z

SECTION 20 - COMeUNICATIONS AND [NSTRUMENTAT40N - CONTINUED
I

B I_ULE CONDITION/MALFUNCT|ON o PHASE i RULING i CUES/NUTES/COMMEhTS
........................................................................................................

i w t
• t t
o e e

2,)-16 UNABLE TO ESTABLISH =LUNAR 'CnNTINUE MISSION g
VHF COMM BETWEEN .°STAY 1PROCEED WITH EVA AND o
LM AND B_TH EVA = °ACTIVATE THE LCRU t
CREWMEN DURING t tASAP
EVA PREP ' '

l m l

Z3-17 LOSS OF VOICE 'DUAL 'CONTINUE MISSION t
EkOM EVA-2 TO EVA-I 'EVA aEVA-2 GO TO POSITION eHe JEVA-I HAS EVC-E, EVA-2 HAS EVC-2

e o i

o I 'IF ON LCRU---
l t l

' ' '1. EVA 2 CANNOT COMMUNICATE .W[T_
o o 'MSFN

, o °2. NO TM FROM EVA-2
o I o

, o '3. EVA 2 MIST PROCEDURALLY
' ITIME-SHARE ALL VOICE TRANSMISSIONS
t 1 'wITH MSFN
, o =

' _ q_. MODES WILL BE SWITCH_O EVERY 45
• . o °MIN TO MONITOR PISS DATA ON BUTT
t I ,CREWMEN.
I o e

_')-13 LOSS [IF VjICE FROM °UUAL tCONTI_uE MISSION

EVA-} TO EVA-2 'EVA I IIF ON LCRU---
= °l. EVA-2 GC TC POSITION °AI=
' ' °2.A. EVA-t CANNOT COMMUNICATE WITF
o t2o EVA-I G_ Tb POSITION =_I'MSFN AND NU TM
e o o

t , 'B. EVA-2 MUST PROCEDURALL_
, o 'TIME-SHARE ALL VOICE TRANSMISSIONS
o , °WITH MSFN.
, o I

' ' 'C. M{JOES WILL BE SWITCHED EVERY 45
t , 'MINUTES lO M_N|TQR PISS DATA ON BOTh

' ICREWMEN.

2_-_9 LOSS OF DUPLEX V,JICEODUAL *CONTINUE EVA t
_ETwEEN EVA-I AND 'EVA t II.A. SIMPLEX CONFIGURATION WILL
EVA-2 t El. UOTH CREWMEN WILL GU TO 'REQUIRE PIT OPERATION VICE VOX.

, m POSITION 'A I '

o 'B. DATA WILL ORLY BE TRANSMITTEC
' 11 'WHEN THE TRANSMITTER IS KEYED.
, t] e

t 12. IF STILL NG CUMMo 12. EVCS MOOE-B WILL NOT COMMUNICATE
o ' SELECT POSITION 1_' IWITH LCRU.
o • o

' '3, IF STILL NC COMM '
' ' CONTINUE EVA IF ONE '
I • CREWMAN CAN RECEIVE MSFN I
o , VOICE-IF NOT A_LE TO '
' ' RECEIVE MSFN VOICE i
m m RETURN TO V_F RANGE OF I

LM.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 20 - CUHPUNICATIGN$ AND INSTRUMENTATION - CONTINUED

g RULE C_NO/TION/MALFUNCTION I PHASE _ RULING ' CPUES/NOTES/COHHENTS

o , 4 e
e _ e"

2d-20 LOSS OF TWO-WAY 'DUAL °VOICE UPLINK WITH TV '
VOICE BETWEEN NSFN °EVA °AVAILABLE FCR MSFN o
AND EVA ' gMONITORING EF CREW o

o IRESPONSES IS ACCEPTABLE
o e
t °1, CONTINUE EVA '
e e

' ' A. EVA-2 GG TO °l*A. EVES MODE-6 WILL NCT
, o POSITION eA' 'COMMUNICATE WITH LCR_
' ' EVA-I GO TO o
' ' POSITICN tBt '
o ,

' ' B. IE SUCCESSFOLe '
' ' C_NT IhUE EVA. '
o e o

' ' C. IF UNSUCCESSFUL_ '
' ' RETURN TO VHF '
' ' RANGE OF LM. t
, e e
' '2. CONTINUE EVA ,
g o e

' ' A. IF ECRU AVAILABLE,
' ' ACTIVATE ASAP AND '
' ' ' CONTINUE EVA. '
t ,

' ' B. IF LCRU NOT '
' ' AVAILABLEt _VA 2 '

' ' RETURN TG LM AND '
' ' RECONFIGURE COM_. '
' ' THE_ CONTINUE EVA '

' ' WITHIN VHF RANGE '
' ' OF LM. '
o s t
. s e
o | s

2J_21 LOSS OF TwO-WAY 'ALT 'VOICE UPLINK WITH IV '
VOICL BETWEEN MSFh 'EVA 'AVAILABLE PER MSFN '
AND FVA '/ONE-PAN|°MONITORING CF CREW e

o 'RESPONSES IS ACCEPTA_E '
e , , •

A. LCRU ' 'A.I. ATTEMPT.TC RECONFIC_JRE'
' ' EVES. .
l . l

' 2. IF SUCCESSFUL, '
' ' CONTINUE EVA. '
! s e

' ' 3. IFNOT SUCCESSFULs e
' ' RETURN TU VHF RANGE OF'
o ' LM AND CUNTINUE EVA. o
o e o

B. LM ' mB.I. IF LCKU AVAILABLE, '
' ' ACTIVATE ASAP AND o
' ' CONTINUE EVA t
t e o

' • 2. IF LCRU N_T AVAILABLEI'
. o RETURN TO LM AND '
, m RECCNFIOURE COMM. o

' ' " THEN CCNTINUE EVA '
, o wITHIN VMF RANGE o
' ' . CF LM '
e e e
e • o

e e o

20-22 L_SS OF LCRb °EVA 'CQNTIN_JE EVA- ,
m 'RETURN TC WITHIN VHF o
o ORANGE OF LM o
. e e
e e o
e e e

Z0-23 LOSS OF LCRU HGA IEVA eCON_INUE EVA- 'BY SWITCHING ANTENNA CONNECTIONS ON
t 'USE LGA 'LCRU. TV AVAILABtE TO 210 FT SITE
e t |
e o e
e e e

_0-26 LOSS OF LCRU LGA IEVA mCONTI_E EVA- eHGA CANNOT BE USEC FOR MOVING COMM.
' °iF LOST OURING o
' ePOVING MOOR. CONTINUE J
' mTO NEXT ST_P AND m

o °REGAIN GOMI_ VIA HGA. o

MISSION REV GATE SECT I/Jh GROUP PAGE
1..
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MISSION RULES 2_*_

SECTION 20 - CQH#UNICATIONS AND INSTRUMENTATION - CONTINUED

N RULE ICONDITION/NALFUNCTEON_ PHASE e RULING _ CUES/NOTES/CONNENTS

t e o
• t e !

20-25 LOSS _F LGRU _EVA 'CDNT]NUE EYA I
_ATTERY I I t

._ II. PRIOR T_ TNAVERSE- II. THE LAST EVA TRAVERSE HILL BE
i I INSTALL BATTERY IPLANNED BASED ON LRV POWER AVAILABLE
i e ASSIGNED TO NEXT EVA. i

t 1"2. DURING TRAVERSE- 12. LCRU BATTFRY FRON PREVIOUS EVA
i i SWITCH TO LRV POWER IWILL BE CARRIEO Oh THE LRV.
t I UNTIL NEXT STOP THEN I
o i INSTALL BATTENV z
I I FROM PREVIOUS EVA. o
q I t

, _ ,e

_O-2a LbSS OF LCRU MOVING 'EVA tCONTINUE EVA I

CU_M MODE l t IMOVING MODES

e °WHENNEXT STOP IS I ,
t IREACHEDt SWITCH ePRI--- PMI/NB
e eANTENNA CDNkECTIONS o
e tANO USE FR/TV ON IB/U--- PRt/NB
i ITV REMOTE MOOE. i
t _ qCONT--- PME/NB

, e e I
i ! I

_0-27 LOSS :]F PML IEVA eCONTINUE EVA i
TRANSMITTER OR I € , e
RECEIVER ' '1. _OVING £CMM- '

' ' SWITCH LGA TO HGA w
I CCNNECTICN PONT. I

i i i

' 12. STOPPED COMM- I

i J A. 2[0 FT SITE 12,A, TV AVAILABLE TO 2[0 FT SITE Oh
J I AVAILABLEt °LGA
I e RETAIN SWITCHED e
I o CCNF [GURATIUN I

i _ B. 210 FT SITE NUT 12.8. TV AVAILABLE VIA HGA
I AVAILABLEt RETUNN e

o _ TC NDRPAL CONFIG.
i t t

e e i

20-28 LOSS UF _EVA 'CONTINUE E@A- tTV AND COMMAND CAP&_ELITY KS _UST
TRANSMITTER 2 _ _SWITCH TO PM1

_TRANSMITTER TO REGAIN
' _VDICE AND TM '
! e |

e e
e e

20-2_ LbSS OF RECEIVER 2 'EVA _CONTINUE EVA-
t tLOSS OF CO_RANC AND '

_UP VOICE
e e |

' 'L. DURING GEOLOGICAL '1. CBEW CAN MANtiALLY POSITIGR
• _ _ STOPt REMAIN IN tCANERA,

_ FNITV UR IV
i _ REMOTE

e e e

i _2o DURING WALKING °2, TV AND COMMAND GAPABILITY IS
_ PANT OF THE STOP_ _LDST

, t SELECT PMIINB
t e i
e e e
e e e

MISSION REV I GATE ;SEC]ICk GROUP PAGE
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M|$S|O_ RULES 2TO

, SECTION 20 - COMRUNICArIONS *NO INSTRUMENTATION - CONTINUED

k RULE CUNDITIUNIMALFUNCTION I PHASE o RULING i CUESINOTES/CONMEhTS
...................... . ........................................................ . ......................

| i 1.
. i | e

20-30 LOSS OF LCRU VHF 'EVA °CONTINUE EVA- e

RECEIVER ' 'UTILIZE TV VISUAL o
,t °RESPONSES OF CREW o
o 'AS CUE TO RECEIPT i
o °OF MCC UPL.INKS. t

ZO-Jl LOSS OF LCRU VHE mEVA °CONTINUE EVA- *
TKANSM|SSIGN n aRETURN TO VHF '

' 'RANGE OF LM o

o i e

2q-32 LUSS OF LCRU TV aEVA' ICONTINUE EVA
(GCTA) , e o

i °l. BYPASS TCU BY '1, CREW CAN MANLALLY CONTROL CAMERA
' q RECALLING. LOSS OF a
o o COMMANO CCNTROL o
o o WILL RESULT e
e i o

o °2. IF STILL NO TV* o
a t SELECT PMI/WB m
I o AN, CONTINUE I

, t o WIIHOUT TV, o
o e o
o i e
o i

20-JJ L_SS UF _OMMANO 'EVA 'CONTINUE EV&-
TU ECRU TV IGCTAI o °CREW MANUALLY a

'CONTROL IV. o
, o o
e o g

_)-34 LOSS OF LCRU/GCTA 'LUNAR 'CONTINUE MISSICN IONBOARD CREW READOUTS WILL BE
TM 'STAY g ,REQUIRED"

I o e
e !

o o !

2_-._b LCkU TEMP MURE THAN 'LUNAR 'CONTINUE _ISSICN- 'DUTY CYCLE--- 5 MIN ON AND LO HIM
120 UEG F 'STAY 'BEGIN DUTY CYCLE *OFF

' _0PENATIONS *
! e e
o , ,
o o e

2'3-_ _CTA TEMP MERE THAN °LUNAR *CONTINUE MtSS[CN- °MANUAL OR BY GROU/_) GOMNANO
TBD DEG F °STAY 'REPuSITI_N CAMERA o

o e i
! o e
| , e

RULE NUMBERS t o t

20-37 THROUGH I q o
20-60 ARE t o o
RESERVED ' t o

MISSION REV GaTE SECTION GROUP PAG_
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MiSS|ON RULES

, SECTION 20 - COMPUN|CATIONS AND INSTRUMENTATION - CDNTINUEO

R ITEM

* GENERAL *

2(-41 A. BASELIhE REQUIREMENT (ALL PHASES EXCEPT LAUNCHI

CRITICAL INSTRUMENTATIDN - CRITICAL INSTRUMENTAT&DN IS THAT INSTRUMENTATION REQUIRED TO
VERIFY MISSION GOINC-GD CRITERIA

_, LAUNCH

THERE ARE _O CSM INSTRUMENTATION FAILURES FDR WHICH THE LAUNCH/INSERTION PHASE WILL EE
TERMINATED.

C, POWERED DESCENT ADDITIONAL REOUIREMENTS

THEkE ARE NU CS_4 INSTRUMENTATION SYSTEMS FAILURES FOR WHICH LM' POWERED DESCENT WILL eE
TERMINATED.

20-42 THE MISSION WILL BE CONTINUED WITH T_E LOSS WE THE---

Ao CSM UPDATA LINK

_. CSM CAUTION AND WARNING SYSTEM

_. CSM JSE

D, CSM HIbH GAIN ANIENkA

L, CSM FM DDNNLINK

F, CSM USu RANGING IPRNI

G, VlIF RANGI.NG

H, SOS

RULES 20-43 THWDUGH
20-45 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 513171 COI'_/4AND INSTR {SM INSTR -
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MISSION RULES 272

SECTION 2.0 - CQMBUNICA|'IQNS A/_O INSTRUMENTATION - CONTINUED

K _TEN
--t .....

o MAI_ktGENENT i

23-_ USE MANAGEMENT

A. LM AND CSM LOW BIT RATE TELEMETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT WIIH
GROUND TELEMETRY SITES EXCEPT DURING PERIODS OF ORBITAL SCIENCE OPERATIONS WHEN CSM H_R
WILL Bb RECORDED WITH THE EXPERIMENT CATA AND DURING PERIODS OF VHF RANGING WHEN NU LM TM
WILL BE RECURDED_ AnD IT WILL BE NORMJLLY PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR
ORBIT.

ho CM HIGH BIT RATE USE RECORDINGS WILL BE MADE DURING THE FOLLOWING QPERATIONS-_

I. LAUNCH

2. TLI

3. S-IVB/CSM SEPARATION

4. TC AND E

5. ALL SPS MANEUVERS A_O M[UC_URSE CORRECTIONS

6. DECKING AND UNLOCKING

T. C_/_P S_RA_ATI_N A_C ENTRY

B. DID REQUIREMENTS (Te_I

g. LV FINAL SEP

I_. C_IT_L SCIENCE OPERATIONS

C. _URING SLEEP PERIODS

USING HIGH GAIN ANTEh_AS, CSE RECORDING AND DUMPING WILL BE MANAGED PER tAP ABOVE.

20-47 CTE MANAGEMENT

A. CTE WILL BE CONFIGURED TG CLOCK IN GET FOR FLIGht. FiO_/E_ IF A_{OLD OCC_ AFfERT-15
MINUTESt CTE WILL NET BE CORRECTED UETIL COMPLETION OF PUWERED FLIGHT.

_. CTE WILL BE ALLCWEO TC DRIFT +/-5 SEE EEFCRE BEING UPDATED AFTER ORBIT INSERVION.

RULE_ 20-_B THROUGH
20-50 ARE RESERVED.

MISS{ON REV OATE SECTION GROUP PAGE
i i.J i
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MISSION RULES

SECTION 20 COMMUNICATIONS AND INSTRUMENTATION

R RULE CONDITION/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

SPECIFIC

!0-51 LOSS OF CSM TM REF CSM HAL PROCEDURE,

A, HBR ON LBR ALL A, CONTINUE MISSION C(_ 10 - MSFN REPORTS LOSS OF
REAL-TIME PCM. DSE MAY BE UTILIZED

B. ALL TM LAUNCH B.I. CONTINUE MISSION FOR TM IF AVAILABLE,

EO 2, ENTER NEXT BEST PTP

LO 3. NO-GO FOR LUNAR
OPERATIONS

POWERED 4. CONTINUE MISSION
DESCENT

LUNAR 5. LM LIFTOFF AT THE NEXT

STAY ASCENT OPPORTUNITY.

20-52 LOSSOF CRITICAL LAUNCH CONTINUE MISSION
INSTRUVENTATION

EO ENTER NEXT BEST PTP
NO-GO FOR TLI

TLC CONTINUE MISSION
NO-GO LOI

LO NO-GO FOR LUNAR OPERATIONS

20-53 LOSS OF ONE CSMPMP ALL CONTINL_ MISSION
POWER SUPPLY

20-54 LOSS OF BOTH CSM EPO NO-GO FOR TLI
POWER AMPLIFIERS

ALL CONTINUE MISSION IF HI
GAIN ANT IS AVAILABLE

SCIENCE CONTINUE MISSION
BASED ON ANOL_T OF SCIENCE
DATA THAT CAN BE OBTAINED

20-5S LOSS OF THE SCE EPO CONTINUE MISSION
NO-GO FOR TLI

TLC CONTINUE MISSION

LUNAR CONTINUE MISSION
ORBIT

LUNAR CONTINUE MISSION
STAY

20-56 COMPLETE OR PARTIAL ALL CONTINUE MISSION
LOSS OF SCIENTIFIC
TM SCIENCE CONTINUE MISSION

BASED ONN/OUNT OF SCIENCE
DATA Ti_T CAN BE OBTAINED.

MISSION REV }ATE SECTION GROUP PAGE
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SPECIFIC

TBG 291 NASA--MSC
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MiSSiONeULES
SECTION20- C(_,_ICATZaNSAND,NSTRO_NTATION- CONTINUED

R RULE CONDIT10N/MALFUNCTIONPHASE RULING CUES/NOTES/COMMENTS

20-57 LOSS OF TRANSMITTER ALL CONTINUE MISSION

SCIENCE CONTINUE MISBIOM

BASED ON AMOUNT OF PHOTOGRAPHI(
PHOTOGPAPHIC DATA If'fATCAN BE
OBTAINED.

20-58 LOSS OF HGA ALL CONTINUE MISSION

SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF
PHOTOGRAPHIC DATA THAT CAN BE

OBTAINED

20-59 LOSS OF DSE ALL CONTINUE MISSION

SCIENCE CONTINUE MISSION -
ONLY REAL-TIME DATA WILL BE

AVAIiJ_BLE

20-60 LOST GROL_qDTO LAUNCH CONTINUE MISSION - ARMING AFFECTED SYSTEM WILL RESULT
RESISTOR NETWORK EO APJ'IBOTH SYSTEMS IN LOSS OF FOLLOWING PCM
FOR LOGIC OR PYRO TDSE MEASURFJ,ENTS:
BUS VOLTS

MEASUREMENTS ALL CONTINUE MISSION - LOGIC A
DO NOT ARM AFFECTED SC2142R FC 1 02 FLOW

SYSTEM UNTIL SEQUENTIAL SPO93OP FU SM/ENG INTERFACE P
GO/NO-GO PRIOR TO ENTRY
UNLESS OTHER SYSTEM FAILS. LOGIC B

SC214OR FC 2 H2 FLOW

ST0832K ALPflACT RATE CHAN3

PYROA
BC21k3R FC 2 02 FLOW
CT 0OlSV SCE 10 FDC

PYRO B
5C2139R FC 1 H2 FLOW
ST0831K ALPHA CT RATE CHAN2

20-61 LOSS OF AUX BAT ALL CONTINUE MISSION LOSS OF GROUND WILL RESULT IN LOSS
GROL_IDTO RESISTOR OF THE FOLLOWING PCM MEASUREMENTS:

NETWORK
SC2ÂNOR FC2 H2 FLOW
STO832K ALPHA CT RATE CHAN

(SAME AS LOGIC B IN MR 20-60)

RULE NUMBERS
20-62 THROUGH
20-65 ARE RESERVED.

MISSION REV DATE SECT]0N GROUP PAGE

APOLLO15 FNL 5/)/71 COMMAND INST CEM INST- 20-12
_GEMENT

TBO 291 NASA--MSC
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MISSION RULES z;6

,, SECTION 20 - CONPUNICATIUkS AhO INSTRUMENTATION - CONTINUED

K ITEM I
-- a .....

.

20-66 A. fiASEL[NE REQUIREHENT

CRITICAL INSTRUMENTATION- CRITICAL INSI_UHENTATION IS THAT INSTRUMENTATICNt _OARD OR TM
DURINGM6F_ AOS, OiL (_ ONLY DUKIKG HFSN LOSt RE,[RED TO "_ERIFY _ISSION GO/NO-GOCR[TERIA

B. LUNAR STAy ADDITICNAL REGUIREHENTS

LM LEP OR HER TH IS REQUIREDo iF LN TN DATA IS LOST OURING AN EVAt THAT EVA WIL'L _E
CONTINUED

ZO-67 THE HISS[ON NILL 8E CONTINUED WITH THE _OSS OF THE---

A. LM UPDATA LINK

_. LR CAUTION AND WARNING SYSTEM '

Co LM DSEA

D* EVA TELEMETRY

E, LN FM DUWELINK

F* LH USE RANGING {PRN)

G° VHF RANGING

H. GCTA

1. LCRU

RULE NUMBERS 20-68 THROUGH
20-70 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
. i i i

APOLLO 15 FNL 5/3/71 CONM AND INST LN INST-
GENERAL 20-16
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2T7

MISSION RULES

SECT|ON 20 - COMMUNICATIONS AND iNSTRUMENTATION - CONTINUED=

I_ ITEM
=.......

I MANAGEMENT e

,_0-71. LM USBITM. °MANAGEMENT

A, FUR NORMAL LM POWERED UP PHASESt THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL I_E
USED, DURING LUNAR STAYt THE POWER AMPLIFIER MILL BE TURNED OFF, LBR TMt PLSS_ AND VOICE
CIRCUIT MARGINS ARE AEEQLATE°

B, DURING PERIODS CF L_ CUT-CF-STATI.QN QCNTACT [LUNAR FAR SlOEIt THE TM BIT RATE MILL eE
SWITCHED FROM HER TC LBR AND TRANSMITTED TD THE CSM OVER VHF B EXCEPT DURING VHF RANGIhG
AND PERIODS OF _RITICkL VOICE CCMI_UNICATI'ONS,

20-72 SYSTEM MONITORING

t)URING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASIER ALARMS OR GROUND
COMMUNICATIONS.

RULE NUMUERS 20-73 THROUGH
20-15 ARE RESERVED,

MISSION REV 0ATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3#T[ COMM AND INST LM INST-
MANAGEMENT 20-1_
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MISSION RULES

SECTION 20 - DOiVt4L_ICATI(_IAND [NSTRL_ENTATION CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

SPECIFIC

20-76 LOSS OF LM "IT4 REF LM MAL PROC CO_4 6

A. LOSS OF LBR ONLY _LL A. CONTINUE MISSION

B. LOSS OF HBR ONLY _LL B. CONTINUE MISSION NSFN REPORTS LOSS OF FCM.

ADEQUATE DATA TO MAKE FINAL GO/NO GO
TO CONTINUE POWERED DESCENT.

C. LOSS OF ALL TM DOCKED C.I. CONTINUE MISSION-
NO-GO FOR UNDOCKING

PRE PDI 2. RETURN TO VICINITY OF OSM

POWERED 5. CONTINUEMISSION IF
DESCENT ADEQUATEDATA IS AVAILABLE

TO MAKEFINAL GO/NO-G0
DEglSION (XH OR ONBOAMD
DISPLAy)

LUNAR 4. NO-GO FORNORMALSTAY
STAY TIME AND TWOMAN EVA.

ONE NAN EVA ACCEPTABLE
IF O/B MONITORING IS
AVAILABLE

DUAL 5. CREW RETURN TO LM AND
EVA ATTEMPT TO RE-ESTABLISH TM

20-77 LOSS OF CRITICAL

INSTRUMENTION

DOCKED ]O NOT UNDOCK

JNDOCKED ]OCK ASAP

LUNAR STAY LIFT OFF NEXT BEST OPPORTUNITY

RULENUMBERS20-78
THROUGH20-80 ARE
RESERVED

MISS$ON IREV )ATE SECTION GROUP PAGE
LM INST -

APOLLO L5 FNL i/5/71 COMM AND INST SPECIFIC 20-15

TSG 291 NASA__MSC
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MISSION RULES

SECTION 2_ - GEMMUNICAT|ON AND INSTRUMENTATION-C_NCLUDED

R ITE M

' CSM- INSTRUMENTATUON REQUIREMENTS i
......................................

_-BI MLAS OESCWIRTIOh PCM _NBOARD TRANSOUCERS CATEGORY MISSION RULE REF

UOL VALIDITY SIGNAL CTU262V HD 20-_2

USE RECEIVER AGE CTO620E METER COMMON HD 20-42t20-7A(gIt
20-8B

USE RECEIVER ERRUR CTO6OAF HD

l)bE TAPE MOTION CTOOI2X TB HO 20-42123-46

DIE TIME CTOE_SF HO 2Q-47

SEE 10 VDC CTOOLBV HD

SCL b VUC CTO,)LTV HD

SEE 20 VOC CTOOISV HO

SEE -20 VDC CTDalbV HD

PLM HI R_E B5 PERCENT CTOIZSV HD

PCM HI REF L5 PERCENT CTOL2bV HD

HI GAIN ANT PUS, PITCH STOI52H MO

H! GAIN ART POS. YAw STOE53H HD

HGA bEAM WIDTH SW POS-NAR CTOLblX HD

h_A _EAM HI_TH SW POS-MED CTOI62X HD

HGA TRACK SW PGS-AUTO CTO|o3X HO

HGA TRACK Sh PCS-REACQ CTOLb_X HO

MASTER UNIT TEMP STO562T MD 20-56

SLAVk UNIT TEMP STOSo3T HO 20-56

g LM- INSTRUMENIATIG_ REQUIREMENTS e

ZG-_2 MEAS OESCRIPTICN PCM DNEOARD TRANSDUCERS CATEGORY MISSION RULE REF

PCM USE FAIL 2 DLO@22V _ OF 2

PCM OSC FAIL 3 GLO423V 'HD

_AL _5 PET GLD40[V HD

_AL 15 PET GLOAO2V HO

MET GLOSntw HD

C ANO W PALL GL4054X CAUTION HO

mASTER ALARM GLAOOgX MASTER ALARM - HD

DUA STATUS GTOA4[X HD 20-67

S-_ND ST PH ERR GTogQ2E MD

S-BND RCVR SIG GTogg_v METER MD 20-67
/CAUTION

STEERABLE A_T TEMP GTO_4 METER HO 20-9B,20-71
/CAUTION

XMTR PO GTOg_3 ..... HD 20-67,20-76

LCRU RAOIATCR TEMP RTSOOIT METER REDUI_DANT HD Z0-34

LCRU SUBSYSTEMS V_LTAGE RTEOQ3T METER HO 20-34

MISSION REV CATE SECTION GROUP PAGE

APCLLO Z5 FNL 513171 COMMUNICATIONS PRELAUNCH
AND INSTR REQMTS 20-17
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2Ul

MISSION RULES

SECTIGN 2_, - LM SE_EflTIAL ANG PYROTECHNIC , i11L i.

K ITEM

GENERAL

21-1 T(J |NIEIATE MANNED LM PISSIEN PHASESt THE PYROTECHNIC SYSTEM MUST PROVIDE THE MINIMUM
CAPAt_ILITIES AS DEFINED IN THE TELNU GO/NB-GO CRITERIA, PAGE 3-27.

LOSS OF PYRO SYSTEM

A, PYKG BATTERY VULIAGE CEGRACING ON SUCCESSIVE INFLIGHT VOLTAGE READINGS OR VOLTAGELESS THA_
TSU VOC

H, UNA6LE TO ARM SYSTE_

2l-3 REStRVEU

_L-_ T_I* _CENT J_ 0ESCE_T STAGE_ JRE. CONSIGEREDNONRLGIDLY ATTACHED IF THE GILLCTIHE FAILS TO SEVER
THE INTE_STAGE UMbILICALS AN_ ALL OTHER INTERS_AGE ATTACHMENTPOINTS _AVf RELEASED,

_UL_ NUMbER_ 21-5 THEUUGH ZE-9 APE RESERVED

" * MISSION REY ,GATE SECTIS_ GRUUP PAGE

APCLLO IS FhL ;S/3/TL LM SEQUENTEAI. GENERAL

AND PYPOTECHNIG 2t-t ,,
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282

MISSION RULES

SECTION 21 - LN SEGUENT|A& AND PYROTECHNZC - CONTINUED

R XTEN

F

MANAGEMENT

21-10 APS wILL EOM|NALLY BE PRESSURIZED IMMEDIATELY PRIOR TO STAGING. APS MILL NOT NORMALLY EE
P_E_SURIZED MORE THA_ 2_ HOURS PRIOR TO THE LAST APS BURN--- HDNEVERt IN A CONTINGENCY CASE_ THE
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIOR TO THE LAST APS BURN,

2[-_[ IF UhABLE TO DEPLOY ONE _R MORE LANDING GEARe A LANDING WILL NOT BE ATTEMPTED. DESCENT ENGIhE
BURNS HILL BE C_NTINUED SINCE CONTROL PROBLEMS ARE NUT EXPECTED TO EXIST AND DAMAGE TO THE

LANDING GEAR FROM THE BURN WXLL NOT AEFEC_ ALTERNATE MISSIONS.

2L-L2 UNOOCKED STAGING N[TH ONE FYRG SYSTEM HILL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TO MAINTAXh
CREW SAFETY.

21-t3 RESERVEU

21--16 A FUNCT|UEALLY CUNEIRMEC FAILED CLOSED KI UR K2 RELAY IS CONSIDERED UNSAFE FOR THE
VIBRATION/SHOCK ENVIRONMENT ASSOCIATED NITH THE LUNAR TOUCHDOMN.

21-15 PR|UR TU PD|p A KE-Kb FAILLRE kILL BE CONFIRMED, CONFXRMATION OF A FA,ILED RELAY REQU|RES
PERFORMING THE STAGING FU_CT|CN,

g1-16 HITH THE IMPENDI,'CG L_SS OF A PyRE SYSTEMISI DUE TO A DEGRADING pYRO BATTERYISIt MANUAL STAGING
USING BOTH SYSTEMS WELL BE PERFORMED PRIOR TO THE LOSS OF THE BATTERY{S). ,IF ONLY k SINGLE PYRO
SYSTEM RERAINSe MANUAL STAGING MILL BE DELAYED AS LONG AS POSSIBLE CONTINGEET ON NR EI-20.

21-%T IF MANUAL STAGING ATTITUOF/0ES GDX PRESBUtlE CONSTRAINTS CANNOT BE NETt MANUAL STAGING MILL NEE
BE PERFORMED. DES GOX TANKS HILL BE VENTEDt IF NECESSARYt TO INSURE SAFE MANUAL STAGING*

_1-1B NO DETECTABLE FYRO SYSTEM FAILURES HILL B_ CAUSE FOR EVA TERMINATION.

_1-19 THERE IS NQ REQUIREMENT. TO RRINTA|N A L_ STAGING CAPABILITY FUR ORBITAL ALTERNATE MISSIONS.

N|SSIDN REVi DATE SECTION GROUP PAGE
n

" APOLLO IS FNL 51317_ LM SEQUENTIAL MANAGEMENT
AND PYROTECHNIC 21-2
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MISSION RULES z_

SECTION 21 - Lff SEQUENTIAL AND PYROTECHNI_ - CONTINUE_

H _ULI CUNUITIONIMALFUNCTION o PHASE ' RULING ' CUfSINOTES/COMME_TS

SPECIEIC

l ' l

21-_Q LdSS OF 6NE uR BOTH o I t REE HALF PROC ED---
PYRO SYSTEMS ' , i

'I ED FELAY
' o

'DOCKED ' i. CONT|MUE MISSION 'REF _ 21-}2t 16
e , l

'UNDOCKEO o 2. NO-GO CIRC
o , e

'PRE-PDI o 3. NO-GO POT
, e

oPOWEREO o _.IAI POl TO DIC-
'DESCENT ' ABORT ,

' ' (Bl DIC TO TOUCHDOWN- '
, m CONTINUE MISSION '
o o
, t

eLUNA R e 5.(AI LIFT OFF AT NEXT t
. OSTA Y m _EST OPPORTUNITY '
, m

t € (B| MANUALLY STAGE €
! o
o

o , o
' ' e

' ' o

o e i

g ,
• i |

2L-2 UNABLE TO OEAR_ ' o

PYR() SYSTEP{SI 'ALL 'CONTINUE MISSION- , RFr HALF Pk_C _P---
' 'AC-GG POT ,

, t II ED RFLAY

' °FLR ONSTAGEO GPERATI_,_t m CSM RESCUE MAY RE REQUIRED DUE TC
'PLACE ONE ASCENT '_CS _EULINE

o °EATTERY ON EUS POWERING o
' mTHE ACTIVE GUIDANCE
' 'SYSTEMS.
' ' o

' 'STAGE AS RE_UI_EU IN _R_IT

'POWERED '_QRT
'DESCEAT '

'LUNAR 'CONTINUE H|SSICN IF
'STAY 'INADVERTENT STAGING IS e

' 'ACCEPTABLE WITH RESPECT '
' mTf. LANDING ATTITUDE/DES '
' °GCX TANK PRESSURES. '
o o t

' tlF INADVERTENT SIAGING Ib '

€ 'UNACCEPTABLE, LIFT OFF AT '
i 'NfXT bEST OPPORTUNITY. '

o i

o I
o o

ZL-22 _ESEhVED o ",

MISSION REV DATE SECTIC_ GRbUP PAGE

APOLLd 1_ FNL 513/71 LN SEQUENTIAL SPECIFIC

AND PYROTECHNIC 2_-3



NASA - Manned Spacecraft Center

MISSION RULES _a_

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC - CONTINUED

k _ULE CUNOITIONIMALFUNCTION o PHASE o RULING o CUFSINOTES/COMME_TS

= = o
i o o
o e i

21-23 UNABLE TO STAGE o _ IIHIS RULE ONLY APFLIES TO ALTERNATE
o _ oMISSION S
t o a

A. ASCENT AND 'RNDZ tA. I. CCNTIhUE MISSION 'A. CS_ RESCUE MAY BE IN[HATED "DUE
UESCENT STAGES = = °TU RCS REDLINES
STILL'RIGIDLY I e 2. USE RCS FOR '

TIED TOGETHER a _ MANEUVERS
I o

_. INCOMPLETF gRNOZ gB. L. EXECUTE CSM RESCUE 'B. FVT MAY BE REQUIRED BECAUSE Cb

STAGINGt VEHICLE o 'INAi_IEITY TD DOCK.
NOT RIGID ' o 2. GC TO DRIFTING FLIGHT o

o I e
t t e

o , e
, o

Z1-2_ A RELAY K2-Kb 'OOCKFC °A. NO-GO NOMINAL MISSION- 'FUR ALL MISSIONS PHASES PRIOR TC
CUNFIRMED CLOSED _ t °PDI_ THE TROUBLESHOOTING PROCEDURE

, i STAGED ALTERNATE 'CONFIRMING A VALID RELAY CLOSURE
i ' MISSION NAy BE 'WILL RESULT IN LOSS OF DESCENT POWER
o * PERFURMEC °AND MAY RESULT IN STAGING.
t _ a

'UNDCCKE_ lB. NC_GC _CMINAL MISSION- o
o |

o a STAGED ALTERNATE '
t l MISSlbh MAY BE '
, t PERFURMEC o
i o t

'PRE-PCI 'C. NO-GO POl-
e o e

, o STAGED ALTERNATE ,
' ' MISSION MAY BE '
, l PERFDRMEC ,
l o t

'POWERED 'D. I. ABCRT
'UESCENT '

' o 2. UPEN APPROPRIATE 'MASTER ARM ON IN FAILED SYSTEM MAY
o o LOGIC POWER C8 'STAGE LM. OPENINO PYRO SYSTEM e
l ' PRIOR TO MASTER ARM 'LOGIC POWER CB WILL REMOVE REDUNDANT
, o °ENGINE DN SIGNAL.
• LUNAR IE, L.'CDNTihUE MISSION o
¢STAY a t
i e t
o m 2o OPEN APPROPRIATE t
o o LOGIC FCNER CB o
o = PRI_R TU MASTER ARH o
i t

l i i

t l t
e t l

• Q t
o , o

l l i
i e o

RULE NUMBERS 21-25 ' ' f
THROUGH 2L-69 o e i
ARE RESERVED t o

MISSION REV GATE SECTION GROUP PAGE

APOLLO 15 FNL _/3/71 LM SEQUENTIAL SPECIFIC
AND PYROTECHNIC 21-6
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MISSIOM RULES 2e_

•,, SECT|ON 21 - LR SEQUENTIAL AND PYROTECHNIC - CONCLUDED

P ITEM
--g .....

t PRELAUNCH INSTRUMENTATION t
............................

_1-50 _EAS DESCRIPTIUN PCH UNBUARD CATE[;URY MISSICN RULE REFERENCE

ED RLY A "KL-K6 GYO2OIX SYS A STAGING LIGHT _ 21-1, 2, lBt 20w 21
CUMMUN

CAUTION H_
LIGHT

bD RLY B KI-K6 GYO202X _YS B STAGING LIGHT _ 21-1t 2t ]B_ 20, 21

El) RLY A K7-_15 GYOE3I_ ........ HD 2i'lp 18

ED KLY b KT-K15 GYO23ZX HO 2l-[t 18

SELECTED EO UAT ...... METER M 21-L1 2t 16t 19t 20
VOLT

MISSION REV CATE SECTION GROUP PAGE

APCLLO 15 ENL 519/7! LM SEQUENTIAL PRELAUNCH
AND PYROTECHNIC INSTR 21-_
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2_T

MISSION RULES

SECTION 22 - LM ELECTRICAL PUWER

k ITEM

i GENERAL

2J-I TU [;qIT]ATE MANNED LH HISSIO_ PHASESt THt ELECTRICAL P[IWER SYSTEM MUST PRCVIGE THE FOLL_W[kG
HINIMUM CAPABILITIES---

NOTE

LM ACTIVE RENDEZVUUSICGkTI_GENCY _ETURN ASSUmFD

A, UOCKEO WITH HAT[H UPEN AhO TUNNEL CL_B

l. CUR OR LMP _US

2. Th_ DESCE_wT BATTERIES kITH ASSt)CIATEO EEED[R _IR UNE ASCENT BATIERY WITH
AS_OCI_TFD FEEDER

3. SUFFICIENT AVAILAdLE ASCENT CR DESCEJ_T ELECTRICAL ENEEGY TO C_MPLETE THE
PLANNED ACTIVITY PERICD

_. _OCKED _ITH IiATCH CLOSEC

I. CUR AhD LMP BUSES

2. T_ DESCENT BATTERIES PLUS D_E ASCk_T BATTERY _)_ i_[JTHASCENT BATTERIES

3, BCTH ASCENT FEFCERS

_. SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTEICAL ENERGY TO C_MPLETF THE
PLANNEU ACTIVITY PERIOD PLUS A RESERVE QF I HOUR

C. UNDUCKEDISEPARATION AhO SUBSE_dENT PHASES - SEE LM TELMU GNINO _O CRITERIA ON PAGE 3-27

MISSION REV CATE SBCTIOh GROUP PAGE

APOLLO 15 PNL 5/3/7! LM ELECTRICAL GENERAL
22-1
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MISSION RULES

SECTIUN 22 - LM ELECTRICAL POWER -CUNTINUED

ITLM

22-2 DtFINITICNS -_-

L_)S_ OF COR QR LMP _U6

A. INABILITY TO MAINTAIN BOS VOLTAGE GREATER THAN 26.5 VDC

b. A BUS CURRENT GPEATER THAN OR EQUAL TO 90 AMPS

LOSS t)P AN EPS 8ATTEPY

A. BATIERy OUTPUT LES_ THAN UR EQUAL Tb 2 AMPS WHEN CONNECTED TU A BbS

;_, TEMPERATURE GREATER TEAM OR EwUAL TE 145 CEG F WITH VI)LTAGF EQUAL TO (UNSTAGED
C_NFII;URATIO_) CR LESS THA_ r,OMINAL (STAGEi) CUNFIGURATIONI, AND CURRENT LESS
THAN h_M|NAL

C. INABILITY TO MElt VOLTAGE REGULATICE AT REwOIREC LdAD

!). INABILITY TO _E CONNECTED Tn A FEEDER DUE 10 A MALFUNCTIONED ECA

E. BAITEHY OPEN CIRCUIT VOLTAGE BELEW 3[._ VDL STEAIIY STATE

LOS_ UF ADC BUS F_EDER

A, DESCENT - INABILITi TC USE_ AS A POhE_ PATHt THE LLECTV ICAL CONNECTIONS FROM

THE OUTPUT EFRMINALS OF THE DESCENT ECA'S TU THE" CFR

B. ASCENT - IIJABILITY TO USEr AS A POWER PAIM, THE ELECTRICAL CU'_NFCTI!JNS FROM
THE _UTPUT TERMINALS LF THE ASCENT ECAIS TU THE PAT FEED TIF CIRCUIT
BREAKERS

LqJSS UF _VERCURRENT RRCFECTICN

A. DEFINITE L_ISS IF---

Ill BOTH CIRCUIT _REAKERS POWERING THE ECAeS FAIL nP _. (ALL DESCENT OR ALL ASCENT
dATTE_IFS DEPENDENT Ch WHICH PAIR UF CIRCUIT BREAKERS FAILEOI

12I FA[LURE OF AN JSCENT bATTERY hGRMAL REEC CUNIACTG_

(31 dOTH LNP ANC CCR BUSES ARE FED SOLELY _Y THE SAME FEEDER PAIR

B, PROBABLE LOSS IF---

([) UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBUARU AND ON TELEMETRY

(2) UNABLE TO TAKE THE BATTERY OFF LINE

LOSS {)F AN INVERTER ANDIUR ASSOCIATED AC OI_IRIBUTION

A, AC BUS VULIAGE LESS THAN DR EQUAL TO 110.5 DR bREATER THAN OR EQUAL
TC 120 VAC

d, AC BUS FREQUENCY LESS THAN OR EQUAL TO 390 OR URFATER THAN OR EQUAL
TC _10 HZ

C. PC_ER CANNOT BE SUPPLILD TO AN AC BUS

22-3 ANY SPECIFIC EPE MISSION RULE REQUIRING A NEXT BEST OPPORTUNITY LIFT-OFF _ILL BE CAUSE FOR
TERMINATION OF AN EVA. ADCITIONALLYt A CREWMAN WILL RETURN FROM THE EVA TO CORRECT THE
FOLLOaING---

A UESCENT _ATTERY MALFUNCTION REQULRIhC THE BATTERY TO EE TAKEN OFF LINF,

RULE NUMBERS 22-_ THROUGH 22-9 ARE RESERVEC.

MISSION REV _ATE SECTION GROUP PAGE

APOLLO I_ FNL 513171 LM ELECTRICAL GENERAL

22-2
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MISSION RULES 2B9

SECTION 22 - LM ELECTRICAL PLOWER -CDNTINUEO

R ITEM

C

e MAtCAGEMENT t

ZZ-IO THE MISSION NLLL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PRCTECTION. IF "THIS
PROTECTION IS LOST PA{OR TO LIFT-OFF_ A H(JLD WILL BE CALLED,

A, IF OVERCURRENT PROTECT'lOt', IS LOST DN AN INDIVIDUAL DESCENT BATTERYt THE BATTERY WILL EF
LEFT CNLINE EXCEPT FOB EVA.

B. TO MONITOR CURRENT AND CBTAIN A CONSUMABLE TREND IF ALL DESCENT OVERCUR_FNT PROTECTION IS

LOST, _ BOTH ASCENT BATTERIES WILL BE PARALLELED WITH THE DESCENT BATIERIES PERIODICALLY
DURING ACTIVATION. • CORING LUNAR SURFACE OPEBATIONS_ WITH THE COMPUTERS DFFt THE ASCE_

BATTERIES WILL BE TURnEO ON ALONE FOR PERIODIC CURRENT MONITDRING. FOR _ EVA, THE CDR _D L_IP
BUSES RILL BE SPLIT ITHE CROSS-TIE CIRCUIT BREAKERS ON PNL t,6 OPENED(

C. IF ONE DR BOTH ASCENT BATTERY N(J_NAL FEED CONTACTDRS FAIL OPEN* THE SPACECBAET WILL EE
CONFIGURED _HEN ASCENT STAGE ONLY OPERATIONS ARE REQUIREDp USING THE BACKUP FEEDS ON BOTH
ASCENT BAITERIES WITH THE CRQ";STIES LEFT OPEN.

22-11 THE ASCEnl BATTERIES WILL EE PRECONDITIONED FOB---

A. ABURT STAGING WiTH TkC ASCENT BATTERIESISPL[T BUS OPERATION - BY REMOVING A MINIMUM OF 2.5
AMP HOURS FROM THE BATTERY ON THE LME BUS (NORMALLY BATTERY B) AND A MINIMUM DF 5 AMP HOURS
FROM THE BATTERY ON TPE CCR BUS {NORMALLY BATTERY B) IMMEDIATELY PRIOR 10 POT,.

B. LUNAR L/O CR STAGING CURING COASTING PLIGHT WITH IWO ASCENT BATTERIESISPLIT BUS OPERATION -

BY REMOVING A MINIMUM OF 2.5 AMP H_RS FROM EACH ASCENT BATTERY" IMMEDIATELY PRIOR TO
DISCChhECTING THE LAST GESCENT BATTERY FROM EACH BUS.

C. LUNAR L/O OR STAGING CURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWO BUS OPERATION - EY
REMUVING A MINIMUM CF 5 AMP HUURS FROM T_E REMAINING ASCENT BATTERY IMMEDIATELY PRIOR TO
DISCOnnECTING THE LAST DESCENT BATTERY FROM THE BUSES.

_2-12 THE BAL LOAD CROSSTIES (3OAf WILL BE OPEN FCR MAIN PRUPULSION BURHSt STAGING. ANO WHENEVER AGS
IS IN THE OPERATE MODE WITH 8CTH eAEAZ CIRCUIT BREAKERS CLOSED. BUTH BUS CROSS-TIES (IOOA) WILt
NOMINALLY NEVER BE CLOSEOt EXCEPT DURING DESCENT BATTERY LOW TAP TO HIGH TAP SWiTCHOVER.

22-13 ELECTRICAL POWER WILL NEVER BE INTENTIONALLY APPLIED TO A SHORT TU HELP DETERMINE ITS LOCATICN
UNLESS THE FEEDER FAULT LIGHT HAS FAILEO. A GOOD BUS WILL NEVER BE C_OSSTIBO INTO A SHORT _
POSSIBLE SHCRT.

22-1_ THE INVERTERS WILL BE SWITCHED FOR A VOLTAGE LESS IPAN OR E_UAL TO 112 VAC OR A FREQUENCM
GREATER THAN OR EQUAL TO _Z OR LESS THAN DR E_UAL TD 398 HZ,

'" MISSION REV GATE SECTION GROUP PAGE

APOLLO IE FhL 513/TI tM ELECTRICAL MANAGEMENT
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MISSION RULES

SECTION Z2 - LM ELECTRICAl. pnWER - CONTINUED

R ITEM

!2-15 _ATTERV MANAGEMENT WILL BE P_RFCRMEO ONLY DURING LUNAR STAY PERIODS. THE DE_ENT BATTERY STATF
OF CHARGE WILL BE KEPT AS EQUAL AS PRACTICAL.

_Z-Ib FOR A SHORTEU DESCENT FEEDERt THE ASCENT BATTERIES WILL BE PLACE[) ON NORMAL FEED WITH THE SHORT
ISOLATED VIA THE OEAOEACE RELAY. OPERATIONALLY THIS RESULTS IN THE LOSS OF ALL REMAINING
bES_ENT E_ECTRICAL ENERGY FOR CONSUMABLE CONSIDERATIONS. T_F THRTE O_ENT eATTERIES THAT STILL

HAVE AN UPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY TO HAINTAIN CREW SAFETY.

:2-17 A. IF AN ASCENT BATTERY IS CONFIRMED LOST AT ANY TIME EXCEPT DURING POWFRED DESCENTt THE
REMAINING ASCENT BATTERY WILL BE U_EO IF REQUIRED BY PLACING TI(F BATTERY ON ITS NORMAL AND
BACKUP FEEDPATHS WITH THE 8U$ CR_SS-TIE 120OAf CB*S CLOSED. PRILJR I{J PRESSING THE ABORT STAGE

BUTTON, THE OESCENT BATTERIE_ MUST BE TURNED OFF ONE AT A TI_E WITH A _ SECOND INTERVAL BE T_LFN
EACH SWITCH ACTION AND THE DESCENT ECA CB_S 121 MUST BE _PF;wED.

B. IF AN ASCENT BATTERY IS C_NFIRMED LOST DURING POWFR_B DESCENTt TH_ PANEL iI DES ECA CB WItL
BE OPENED AND THEN THE BUS CROSS-TIE (IOOAI C8*S HILL BE CLUSEf) WITH THE R_AIN{NG BATTERY LEFT
UN ITS NORMAL FEEDPATH. PRIOR TO PRESSING THE ABORT STAGE bUTT[iN, THE PANEL 16 DES ECA CB MOST

BE OPENEU. IF THIS CONFIGURATION {BOTH DES ECA CB_S OPENI CANNOT BE PERFDRMEOt THE ABORT WILL
BE ACCOMPLISHED ON A SINGLE dbS. IF TIME PERMITS (PRIOR TO HIGH GATE)p THE REMAINING BATTERY
WILL ALSO BE PLACED. UN ITS BACKUP FEEDPATH IMMEDIATELY PRIOR TO STAGING AND THE DESCENT
BAITERIE_ WILL BE TURNED OFF ONE AT A TIME WITH A 5 SECOND INTERVAL BETWEEN EACH SWITCH ACTIDE,

L. R CONFIRMED LQSS OF AN ASCENT BATTERY DURING P_WEREO _ESCENT IS C_STRAINE_ TO A REVERSE
CURRENT.

O. U_DE_ NO CIRCUMSTANCES WILL THE BUSES BE CROS_ TIED IF THE POSSIBILITY OF A FEEDER, BUS, CR
CRUSS-T[E SHURT IS THOUGHT TD EXIST.

_2_18 FUR AN OPEN DESCENT FEEDER DR FOR THE LOSS _F TWO DESCENT BATTERIES ON THE SAME BUS t THE CROSS
TIE BAL LGAB CIRCUIT BREAKERS WILL BE CLOSED ON TH_ LUNAR SURFACE AND THE MISSION CONT{NUEO
WITHIN THE COtISUM_BLESBU(_=ET.

22-Ig FU_ A SHD_TED ASCENT EEEDER Dh THE LUNAR EU_FACE_ THE ASCENT BATTFRIES WILL NOT •BE CONNECTED
UNTIL THE NONIBAL TIME TC MEET PRECONOITIO_IND REQUIREMENTS.

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL _/3/7L LM ELECTRICAL MANAGEMENT
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MISSION RULES 2_1

SECTION 22 - LM ELECTR|CAL POWER - CONTINUED

k _RULE CUNDITION/MALFUNCT[ON w PHASE t RULING t CUES/NOTESICOMMENTS

o o e
t e t
e e o

o SPECIFIC o

o o

ZZ-2C LOSS UF _[IHER OC t t o REF MALF PROC EPS---
BUS g o a

t o °I UNSTAGED OC BUS
tALL IA. DELAY STAGIkG ALAP *

t t t2 STAGFD DC BUS
°DOCKED °E. CUNTINU_ MISSION o
o ! o

t t 1. DO NOT UNOOGK I
t e i

o t 2, CREWMEN OPERATE o

o I WITH CONNECTING o. LOSS DF DC BUS RESULTS IN LOSS QF
o I HATCHES OPEN AND tONE PYRO SYSTEM
o o TUNNEL CLEAR o

o '. LOSS OF EITHER DC BUS DURING

o o 3. PERFORM L|MITED °DESCENT ENGINE BURNS RESULTS LE
, o SYSTEMS EVALUATIUN tTHROTTE ING TO 100 PERCENT. IF Oh

, , t °INV 2, LOSS qF THE LMP BUS CAUSES
°UNDOCKEO =C. DOCK ASAP/ NO-GU CIRC OTHE ENG TO SHUT DOWN UNLESS ENG
e I °START PBI IS DEPRESSEO.
tPRE-PDI tO. NO-GO POT/DOCK ASAP o
i o e

°POWERED tEo ABCRT e
tDESCEN T a DOCK ASAP =
e o o
°LUNAR °Fo LIFTDFF AT NEXT e
tSTAY i BEST OPPORTUNITY =
e g t

MISSION RE_ DATE SECTItJN GRUUP PAGEu

APOLLO 1.u FNL B/3/T]. LM ELECTRICAL SPEC(FIC
22-5
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MISSION RULES

SECTION 22 - LM ELECTRICAL PGWER - C_NTINUED
r

R kULE ICUND[TIONIMALFUNCTION_ PHASE m RULING a CUPS/NOTES/COMMENTS

o g t
i ! o

22-21 SHORTE_ DC BUS o o ' FFF HALF MROC EPG---
FEEDER , t

o , o1 UI_STAGE_ OG BUS
i e e

A. OESCENT tALL 'A.I. GG_TIMUE MISSION +? STAGED DC BUS
g I I

oUNODCKE_ i 2, NO GO CIRC/DOCK ASAP ', SEt MANAGEMENT RULE 22-16
o g

'PRE-PDI e 3. COCK ASAP I
, o o

opO_RE 0 o 4o ABORT
°OESCE_T ' DUCK ASAP

tLUNA R o 5, LIFTOFF AT NEXT BEST '
t_TAy t OPPORTUNITY
i I o

B, ASCENT 'ALL 'B.I, DELAY STAGIN_ ALAP t, SEE MANAGEMENt RULE 22-19
i I

tI)_t.KFC t 2, CQNTI_UE P[SSION o
l i i

' ' (AI 00 hOT LINDOCK

. o ' (B) CREWMEN OPERATE

' ' WITH CONNECTING '
+ t HATCHES OPEN AND I
, t TUNNEL CLFAR +
, t i

' ' (C) PERFORM LIMITED '
Q e SYSTEMS

o' ' EVALUATION

'UNL}ECKEG o 3, D_GK ASAP/NO GU CIHC t
o e

tPRE-PO{ + _, NO GO POI o
t ' DOCK ASAP '
, w o

'PDWEREO _ 5, ABORT o

'DESCENT ' DOCK ASAP o
I , e

'LUNAR a 6o LIFT_FE AT NEXT +
VSTAY ' BEST OPPORTUNITY o
, o o

MISSION REV BATE SECTIU_ GROUP PAGE

APOLLO 1_ F_L 5/3/7_ LM ELECTRICAL SPECIFIC
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MtSSION RULES

SECTION 22 - LN ELECTRICAL POWER - CONTINUED

K _ULE ;dJ_UITI_N/MALFUNCTIUN I PHASE g RULING o CUES/NOTES/COMMEnTS

a t e.

_Z-2Z LOSS OF ASCENT o o IREF MALF PROC EPS---
bATTERYISI i o e

o , 12 STAGED DC BUS
A. LOSS GF ONE IDOCKED/ °A. I. CONTINUE MISSION- '

A_CENT BATTENY 'UNDLCKEO ' NO-G_ CIRC '4 STAGED BATTERY

o e DO Ni3T STAGE UNLESS '
' _ DESCENT 8ATTERIE9 i
, o AND 02 ARE DEPLETED o
I ! o

OPRE_PD I o 2. RETURk TG VICINITY o
' ' OF CSV ASAP- o

q 1 NO-GO PD[ '
o t ,

t B DO NOT STAGE UNLESS '
' ' DESCENT BATTERIES '
o ' AND OZ ARE DEPLETED o
o t e

'POWERED a 3, IAI PDI TG HIGH GATE tRFFERENCB RULE 22-1T FOR RE_UIREE
IDESCEhT ' - ABORT °CONFIGURATION

o o

I o (BI HIGH GATE TO TO- '
• , o CONTINUE MISSION. '
o o

o ! CONFIGURE EO_
o o S|NGLE,BAT TWO o

o o BUS ABURT o
t , t

OLUNAB o 4. LIFTCFF AT NEXT e
ISTAY o BEST CPPCRTUNITY o
t l e

B, LI_SS UF TWO °ALL tB. DO NOT STAGE ONDTF--- THIS RULF DOES NOT APPLY
ASCENT _ATTE_IES ' ' DAFTER POT . 5_

' ' 00 NOT UNDOCK t
o o I

I o DOCK ASAP IF I
i ' UNDOCKEO '
o , t
o o o

MISSION REV DATE SECTIGN GROUP PAGE

APOLLO 15 FNL 5/3/7[ LM ELECTRICAL SPEC4FIC
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M|SS|ON RULES _9_

SECTICN 22 - LM ELECTRICAL POWER - CU_TINUED

R ,RULE ,CONDITION/MALFUNCTION a PHASE o RULING o CUES/NOTES/COMMENTS
........................................................ . ................................................

i i t
o , i

_-2! L_SS OF DESCENT i t _ PEF HALF PROC EPS---
BATTERYISI o o

.t o °1 UNSTAGED OC BUS
A. LOSS OF ONE TO *ALL °A. CONTINUE HISSIUN e

THREE DESCENT o , _5 UNSTAGED BAT TB ABNORMALBATTERIES t o

e I °NUTE-'- SEE MANAGEMENT RULE 22-18.
o o 'CONSUMABLES DICTATE GO/NO GO FO_
o q 'REMAINING MISSION PHASES.

8. LOSS OF FOUR °DOCKED 'E, 1. DO NOT UNDOCK- t

_B MORE DESCENT ;' o OPERATE WITH I
BATTERIES D o CCNNECTING HATCHES '

' I OPEN AND TUNNEL '
, e CLEAR ,

_UNDCCKEO , 2. DCCKASAp-
t NQ-G_ CIRC '

| ! i
°PRE-PDI ' 3, NC-GO PD[- *
' I DOCK ASAP o
! ! !

tpOWERE D B 4.IA} PC[ TO HI GATE - 9
, IOESCE_ T t ABCRT DDCK ASAP e

I o t

' ' I_) HI GATE TO TD - t
i o CCNTINUE MISSIO(_ o
a o o

=LUNAE o 5. LIFT OFF AT NEXT t
oSTAY I BEST CPPORTUNITY '

MISSI_N REV DATE SECTION GROUP PAGE

APGLLO 1_ FNL 5/3/71 LM ELECTRICAL SPECIFIC
2Z-8
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MISSION RULES

SECTION Z2 - LM ELECTRICAL PORER- CONTINUED

R RULE tGONOITIUN/NALFUNCT|ON* PHASE o RULING * CUES/NOTES/COMMENTS •

e e *
I e I

22-24 LOSS OF [NVERTERISI * * i REF HALF PROG EPS---
l l *

A. LUSS UF ONE "fALL *A. L. C_NTINUE HZSSION e6 INVERTER
INVERTER * i *

_POWEBEO * 2. IF CN ]NV E* PUSH i
'OESCEhr * ENG START PBi w
e t *
e e !

B. LOSS OF BOTH . SOBGKED *B. 1. CONTINUE M|SSlOt_- '. LOSS UF AC POKER RESULTS IN LOSS
|NVERTERS 'UNDOCKEO * NO-GO CiRC 'OF DPS GIMBALS* RRt 6-RNO STEERABLE

t * *ANT (HBR TM)_ AND BOTH FOAl SPHERES.
• PRE-PO l I . 2* OC N_T PERFURM POI t HBR TH IS AVAILABLE FROM A_ UM_!
i * *ANTENNA AND A 2LO FT. MSFN SITE.
• PD#E_EO * 3*IAI PDI TO HI GATE - *
°OESCERT * ABORT * "
e e I
• * (B| Hi GATE TO TO " t

e COETINUE MISSION t
e e e

• LUNAR * 4. CON[I_UE MISSION e
• STAY * ?

,e e e:
e t ,

' _ *e e

22-_5 LOSS UF AC BUSES * I" * REF HALF PROC EPS---
te *

A. LOSS CF BUS A *DUCKED eA. 1. CONTINUE NISSIOH- *6 INVERTER
• UNDQCKEO * NO'GO CIRC *
• * * LOSS OF AC B_S A RESULTS IN LOSS
• PRE-POI * 2* C_NT_INUE MISSION- *OF OPS G[MBAL CONTROILt RENOZ RADAR_

, *PUHEREU * PUSH ENG START PBI *AND INTEGRAL LIGHTING
• OESCEET/ i *

ILUNA R t * L_SS OF AC R_S'B RESULTS IN LOSS
• STAY * *OF S-BAND STEERABLE ANTENNA (HBR TH)
• e *AHO NUMERIC LIGHTING, HBR TM IS
• * *AVAILABLE FROM AN OHM[ ANTENNA AND A
! * '21_ FT HSFN SITE*• e , e

6, LOSS OF BUS B *ALL *B* CONTINUE MISSION t LOSS OF BOTH AC BUSES RESULTS [h
• o *THE ABOVE PLUS LOSS OF BOTH FOAl
• * *SPHERES AND THE ACT.
t * e
| J e
t | l
l | e

C* LOSS OF BOTH *0OCKEO/ *C,[* CONTINUE MISSIUN- *
BUS A ANU B *URDGCKEC * NO-GO CIRC e

• PRE-PGI * 2* OG _GT PERFORM PDi- *
• * PUSH ENG START PBI *
e t i

• POk_RED ; 3,(AI POI TO HI GATE- *
• D_SCENT o ABORT *
| e i

I i IUI H_ GATE TO TO - *
i _ CONTINUE MISSION s
e * *

• LUMAP * €. CONTINUE MISSLUN o
• STAY * *
• t t
t * I
I e *

RULE NUMBERS 22-26 * * *
THROUGH ZZ-49 e * *
ARE RESERVED. * * *

r

MISSION REV DaTE SECTION GROUO PAGE
ii ]
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MISSION RULES

SECTION 22 - LH ELEC]rRKCALPOWER - CONCLUDED

R ITEM

INSTRUWENTATi_h REQUIREMENTS o

22-5_ MEAS OESCR[PTI;ON _CM C_BQA_O CATEGORY MISS|ON RULE
REFERENCE

AC BUS FEEQ GCO155E CAUT I OF 2 22-Z,5tZA,25
AC HUS VOLTS OCOOTIV METERt GAUT M

BAT 1 CUR GO1201C METER I OF 2
BAT _ CUR GCI202C METER M PCM

LMP BUS VOLTS GCO302.V METER_CAUT _ 2 OF 3

bAT I VOLTS GOO2OLV METER _ I M
BAT 2 VOLTS GCOZOEV METER _ 22-2tXO,l%2Ot21,22,23
_AT 5 VOLTS GCOEOBV METER

BAT 3 OUR GC1203C METER I OF 2
BAT 4 CUR GC1204C METER M PCM
_AT L CUR GC12OTC METER M PCM

£Dk BUS VOLTS GCO3OtV METERtCAUT 2 OF 3
bAT 3 VOLTS GCO203V METER "1 M
oAT 4 VOLTS GCOEOAV _ETER _
_AT 6 VOLT5 GCOZObV METEP I
BAT L VOLTS GCOEO7V METER _0

bAT 5 OUR GC|205C METER M PCM
_AT 6 CUR GC1206C METER M PCM

bAT 1 MAL GC9961L OAbTo CUMP HD
_AT 2/L MAL GCgBBEU CA_T, COMP _0 22-2_lO, L%20,2t,23
BAT 3/L MAL GC99-63U CAUTI CORP HO
_AT _ MAL GC9964U CAUTt COMP HD
bAT S HAL GcBg65u CAUTt COMP HO

BAT 6 MAL OCg_BBU OAUT, OORP MD 22-2_lOtECt21,22*23
BATTERY HAL GL_OATX £_MP HO

BAT I LOW TAP GC_362X FLAG HD
BAT 4 LO_ TAP GC6368X FLJG HO

BAT 5 B/U CDR GC_369X FLAG HD
_AT 0 NORM COR GC_3TOX FLAG HB 22-2,10,17,20t21,22
BAT 5 NOR_ LMP GC4371X FLAG HD
BAT b B/U LMP GC4372X FLJG MO

NOTE--- LOSS CE SEVERAL CF THE PD MEASUREMENTS ABOVE WILL CAUSE SEVERELY DEGRADED MISSION
MON|TORING OAPAB(LITY*

i

MISS{ON REV OATE SECTIOh GROUP PAGE

APOLLO _ FNL 5/3_T1 LM ELECTRICAL INSTR REQ
POWER 22-10
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MISSION RULES

SECTIGN 23 - LM ENVIRONMENTAL CONTRC]L

! IT{M

' GENERAL

2_-1 TU INIT|ATE THE MANNEO LP PHASES THE ENVIRCNMENTAL CONTROL SYSTEH MUST PROVIDE THE FOLLI/WIE_
MINI_IJM CAPAB|LIfEES---

NGTE

LP ACTIVE REhOEZVGUSICuNT[_GENCY
RETURN IS ASSUPED

A. O_CKEg _|TH N_T_H U_E_ _NO TUNNEL CLE_

I. CCMBINED VEHICLE PRESSURE INTEGRITY

2. LNE LM EGOLANT LCQP

o. OUC_ED HI]H HATCH CLCSEB

1. GA_IN PkESSU_E [NTE_RITY

2. SGIT L,)_P INTEGRITY

J. Lh: SLIT FAN

4° EKE CJOLANT LuCP

b, SUEEICIENT 02, H2_, AND L|GH CCNSUMA_L_ TU COMPLETE THE PLANNEC AGTI,VITY
PER|GO PLUS A RESERVE GFI NOUK

_, UNi'GCKED/SEPARATIuN AkO SUSSEwUENT PHASES - SEE L_tTELMU GO/NO-GO CRITERIA ON PAGE 3-27.

MISSION REV O_TE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 LH ENVIRUNMEh_T GENERAL
CONTROL 23-1
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MISSION RULES

SECT,ION 23 - L_ ENVIRONHENTAL CONTROL - CONTINUED

R TEN

23-2 DEFINITIONS -_-

LOSS OF CABIN INTEGRITY

LP PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAI_NED
. GREATER THAN OR EUUEL TO _.b PSIA WITH AN DE FLOW RATE OF _.4 LBIHR_ FUR

DOCKED ACTIVITIES THIS WILL EE RELAXED TO A FLOW RATE OF 6 LB/HR

LOSS OF SUIT LOOP INTEGRITY L

TOTAL F_;A/SUIT LOOp DECAY GREATER1HAWOR EQUAL TO _ PSI/HIN ('reD LB/HR) DURING SUIT
LOOPPRESSURECHECKOR A VISIBLE I=,.AR IN IHE

LOSS OF COOLANT LUOP

A. SUSTAINED GLYCOL TEMPERATURE GREATER'THAN OR EQUAL TO 50 DEGREE F AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT (SUBLIHATOR LOST)

D. GLYCOL PUPP DELTA P LESS THAK OR EQUJL TO 6 PSID (CIRCULATION LO_T) OR KNOWN LOSS
OF HEU FEED CAPABILITY TO THE SUBLIHATURIS)

GLYCOL COOLANT LEAK

OBSERVED FLUID IN CABIN CDNFIRMEU BY TASTE OR PRESENCE OF GLYCOL LOW
INDICATION CONFIRMED BY STATIC PRESSURE DROP

LOSS UP DESCENT U2 TANK

INABILITY TO TRANSFER 02 FROM DESCENT TANK

LOSS OF ASCENT 02 TANK

A, INABILITY TC TRANSFER DE FROM AN ASCENT TANK - DR

B. IF VEHICLE IS UNSTAGED AND DESCENT 02 TANK QUANTITY GREATER THAN 3_ PERCENTe CREW
NAY CONFIRM LOSS BY BALANCING ONE TANK AGAINST THE QTHERt WITH NEFN COVERAGE - ER

C, IF STAGED OR IF DESCENT 02 LESS THAN 35 PERCENTt LOSS OF ONBOARD AND MSFN READOUT

LOSS UF DESCENT H20 TANK

A. MSEN CONFIRMATION OF LOSS DE DESCENT TANK PRESSURE WITH DES HEG P A'ND H20 DELTA P

B, INABILITY TE SUPPLY ME0 TC BIB RESULTING IN RISING GLYCOL ANO SUIT LOEP
TEMPERATURE _CREW AND NSFNI AND DROP IN HEO DELTA P IMSFN ONLYI

LOSS OF ASCENT HZO TANK

A, LOSS UF NEAS_RERENT AND REHAINIKG TANK FEEDING AT TWICE NORMAL RATE

8, ONE TANK EEECING TWICE NORMAL RATE AND NO CHANGE IN MEASURENENT ON OTHER TANK

23-3 RESERVED

23-4 UXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE EVT AND WILL NOT BE
CONSIDERED FUR LH GO/NU-GC°S GR REDLINES.

:Z3-5 TWO POUNDS UF OXYGEN £ONTAINEC IN THE LR CABIN AT 5,3 PSIA WILL BE CONSIOERED AVAILABLE IN
CALCULATING GOiNG-COtS OR REDLINES, THE CABIN CAN BE UONSIDEAEOt WHEN 01_USS[NG FUNCTI:ONAE
PRESSURE VESSEL REGUIRENENTSt AS A BACKUP TC THE ASCENT UE TANKS,

3-6 ANY SPECIFIC MISS.ION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF WILD BE CAUSE P_
TERMINATION OF AN EVA, ADOITIONALLY_ A CREHWAN WILL BE REQUIRED TO RETURN FROM AN EVA TO OORREO_
A FAILED OPEN DERAND REGULITOR,

RULE NUMBERS 23-7 THROUGH
23-10 ARE RESERVED,

HISS'ION REV CATE SECTI_E GRUUP PAGE i

APOLLO 15 FNL 5134T1 LN ENVIRGNNENT GENERAL
CONTROL 23-2
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MISSION RULES

SECTION 23 - LM ENVIRONNENTAL CONTRUL - CONTINUED

k ITEM

t SYSTEMS MANAGEMENT '

75-11 IF EITHER ASCENT 02 TANK 1S LESS THAN OR E_UAL TO 90 PERCENT_ IT WILL BE REPLENISHED FROM THE
I)ES_ENT 02 WHEN DESCENT TANK CUANTITY IS GREATER THAN UR EUUAL TO 35 PERCENT AND AS CLOSE 10
STAGING AS POSSIBLE,

_-1_ _ESEkVEO

3-13 CREW _ILL GO TO EGRESS MODE IF INSUFFIGIENT 02 IS AVAILABLE' TO MAINTAIN CABIN PRESSURE FOR TFE
Kk_UIXEU TIMk, AOOITID_ALLYt A RISSION PHASE WILL J_QT DE INITIATED IF TH[.S CONDITION CAN RE
ANTICIPATED,

RULE NUMBER5 Z3-_4 THROUGH
23-19 ARE RESERVED,

MISSION REV: OJTE SECTION GROUP PAGE
i i

APOLLO 15 FNL I 5/3/TI LN ENVIRONMENT MANAGEMENT
CONTROL 23-3
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MISSION RULES

SECTION 23 - LM ENVIRUNMENTA_ CONTROL - CUNTANUED

i_ RULE CUNDITION/MALFUNCTIDN o PHASE , RULING o CUESINOTESICOMMENTS

o o |

o , e

..........................
' SPECIFIC MISSION RULES o

2_-23 LOSS OF SUIT LOOP 'OOCKEC 'CONTINUE MISSION '. REF MALF PROC MS---
INTEGRITY , o a

' °I. PERFORM SYS[EMS °AA SUITIFAN
g t EVALUATICN WITHIN '

' CONSUMABLES LIFETIME '
o o CONSTRA,INIS WITH HATCH o
I _ UPEN AND TUNNEL CLEAH '
g o e

o '2. NO-GO FOR UNOOCKING o
| , o

'UNDOCKED eDCCK ASAP

t '00 NQT STAGE WH[LE
' oUhOUCKED

, ' _RD-GO FOR CIRC '
o B

'PRE-PDI oOOCK ASAP o

' 'DO NOT STAGE WHILE t
' 'UNOUCKEO i
e o e

'POWERED _1, POl TC _IC - AI_ORT o
'DESCENT ,
o ' DOCK ASAP e
| I

o o DO NGT STAGE WHILE t
o o UN_OCKEO '
, , e
' 'B_ OIC TO TD - ABORT e
t o

o e DOCK ASAP t
o t
'LU_A_ 'LIFTGFF AT NEXT H[ST o
°STAy 'CPPORTUNITY . o
o o ,

'RNOZ °CCNTINUE MISSIGN

' 'DOCK ASAP
i o o
| o e

e o o

MISSION REV DATE SECTION GROUP PAGE

APCLLO 15 FNL 5/3/TI LM ENVIRONMENT SPECIFIC
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MISSION RULES 


SECTION 23 - LM ENVIRONMEHT~ CONTROL - CONTINUED 

R 
--­

1
-----­
23-211 

RUlL 1 PHASE RULING • CUES/NOTES/COMMENTS------------------------------------------------------------------------------------------------­
LOSS OF CABIN ,. REF MAL F PROC 
PRESSURE INTEGRITY • 

• 2A CABIN
'OOCHO 'CONTINUE MISSION 

'I. PERFORM SYSTEMS 
EVALUATiON 
WITHIN CCNSUMA~LES 
LifETIME ceNSTRAINTS 
WITH ONE CREWMAN 
ON THE CSM 
UMlll LlCALS 

'2. NO-GO FeR UNOOCKING 

'UNDeCKED 'DOCK ASAP­
'00 NOT STAGE WHIL~ 
'UNDOCKED 

'NO-GU FOR CIRC 

'PRE-POI 'DeCK AS AP­
'DO NOT STAGE WHILE 
• UNDOCKEO 
'IIO-GU FeR POI 

'POWEPED '1. POI TO ole - ABORT 
'DESCENT 

DOCK ASAP 

DO NOT STAGE WHILE 
UNDOCKED 

'2. DIC TO HI GATE - ABORT 

OOCK ASAP 

'3. HI GATE TC TO -
CONTINUE MISSION 

'LUNAR 'LIFTOFF AT NtXT B~ST 
'STAY , (PPORTUNITY 

'RNOI 'CONT INU E "' 55 1"1~-
'OOCK AS AI' 

EC S--­

CuNDITlu~/MAlFUNCTIUN' 

MISSION REIII DATE SECTUlN GROUP PAGE 

APOLLO 151F~LI 5/3/11 ILM ENIIIRDNMENT 
CONTROL 

SPECIFIC 
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MISSION RULES

SECTION 23 - LM EhVIRGNMENTAk CoNTRol - _ONTINUED

R RULE 'CONOITION/MALFUNCT|ON' PHASE i RULING ' CUES/NOTES/COMMENTS

t e e

123-22 SUIT FANIS} FAILURE ' ' e. REF HALF PROG ECS---
| t i

A. ONE SUIT FAN ._lLL CA. CONTINUE MISSION eTA ECS

e e t

_. TWO SUIT FANS 'DOCKEt leo[. CONTINUE MISSION N|TH 'B. REMOVE HELMET AND GLOVES
t ' TUNNEL CLEAR ANC '
t ' ON TRANSFER UMBILICAL '
' ' OR CW GARMENT H/O SUIT°° REF HALF PROC ECS---

, e NO-GO FOR UNDOCKING i# "SUIT FAN

_UND_CKED ' 2. DUCK ASAP

' ' 00 NOT STAGE WHILE ' "

' ' UNCOCKED '
i ! t

' ' NO'GC FOR CIRC '
i • ! e

'PRE-PO[ ' 3. DOCK ASAP I
, , !

' ' ' O0 NOT STAGE WHILE '
t ' UNDOCKED '
t , |

' ' NO GO FOR PDI '

'POWERED 'i _.IA) POI TO CIC - _BCRT 'PLACE DEMAND REG B TO •'DIRECT 02 'l
'DESCENT ' 'IMMEDIATELY OR RE_OV_ HELMETS (MUSt
. m 'BE REMOVED FOR STAGING.)
' ' DOCK ASAP '
t t

' ' OU NOT STAGE '
' ' WHtLE UNOOCKED '
i , i
, , (B) DIC TO HI GATE- ,
, , ABORT ,
= l

. ' (CI HI GATE TO TD- I

, m CONTINUE MISSION m

'LUNAR ' 5, LIFTGFF AT NEXT dEST 'RETAIN PLSSJS FOR ASCENT [F
'STAY ' UPPORTUNITV 'POSSIBLE.

mRNOZ ' 6, DOCK ASAP

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 LM ENVIRONMENT SPECIFIC
CONTROL 23-6



NASA • Mann.d Spacecraft Center ';I()4 

MISSION RULES 

SECTION 23 - lH ENVIRONHEhTA~ CONTROL - CONTINUED 

R IKUll ICUNOITIUN/HALFUNCT[ON' PHASE RULlhG • CUES/NOTES/COHHEI'oTS 
--.-----.----------------------------------~--------------------------------------------------------------

23-£.;11 OtMAND REGULATORISI , 
F<H MALF PROC EC S--­

fAIL OPEN OR CLOSED' 
q CABIN f'RESS INO HI 

II. ONE REGUlATCR 'ALL 'A. CONTINUE MISSION 
'5 SUIT PRFSS HI 

'0 02 !;'TY
b. TwO KcGULATORS 'OOCKECI 'e.l. CONTINUE HI~SION-

'UNOOCKEO/' DO NOT UNDOCK 
. NO-GC CIIIC 

, PRE-PDI 2. NO-GU PCI 

'PCWEPED 3. POI TO HI 6ATE - ABOI< T' 
'oESCENT HI GATE TO TO­

CONTINUE 141 S5 (ON 

'LUNAI' 4. OU NOT l:EPRESS CABIN 
'S TA Y 

LUNAR STAY MAY BE 
CO~TINUED WITHIN 
CUI'oSUM A8L ES tlU OGH 

'"Nlll 5. ~UNTINUE MISSION 

II I SSiON REVI DATE sger I!JN GROUP PAGE 

APOi.l.O ISH Nl.l 5/3/71 I LH EN\, lIlQNI1~f'ojT 
CQflT~lll 

SHelFlc 
23-7 



MAlA •••nn.' 5"~ft'.fI ent., 
Jf',~ 

.'UtoM .,us 
SI(:TlOH :u ~ L" 'NWIItOlf... ",TII" CONnUL - CONHNUED 

~-.t~~:-.f~~~!~!~!~=!~~~~!~~:--~~~~;-.:________~_~~~!~:_________ -~_~~~:~~~~~~~~~~~!~!________________ _ 

'!J-~41 I.OSS Of H2C 
SEPAIUTOI(CSI 

A. Llf-jE H2O 
SE PA~ATuR 

S. TWO H?O 
~E PAI!ATOI(S 

'. kEF MAlF PPOC ECS--­

• 
'All 'A. CONTINUE MISSION 

, 
'OOCKEC 'e.1. CONTINUE ~ISSION 

'UNDOCKEO ' 2. DOCK "SAI'­

"O-GC CIRC 
NO-GO POI 

'PR,,-PI:I, 

DU /;OT STAGE WHilE 
UNDOCKED 

'78 ECS 

'POWERED 3. POI Tu HI GATE - ABUKT' 
" 

'()~~CE"T, HI GAT E TO Ttl-
CONTI"UE MISSluN 

'LUNA~ 4. LIFTOFF NEXT BEST 
'!>TAV t;PPCkTUNITY 

'I(NDl 5. CO"T I HOE 141 S" ION Atoll 
UOCK ASAP 

HI 5S1 ON REV I cue SECTIC~ G~(.JUP PAGe 

APOLLO 151FhL I 5/3/71 ILK EN~I~ONHeNT 
CONTROL 

SPECIFIC 
23-8 

1 

http:5"~ft'.fI


NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

k RULE LUND I T 10N/MALFUNCT| ON° PHASE o RULING o CUES/NOTES/COMMEhTS •
.........................t t _ .............................................................................

o t i

23-_ =- LOSS OF 02 TANKISI o = o
te e

A. fINE ASCENT TANK '°ALL 'Ao CCNTI_UE MISSION i
t i o
i o t

_,. TWO ASCENI" TANKS ,DDCKEC ,Bolo DO NOT UNDOCK
o o J

'UNDOCKEO o 2. NO-GC CIRC
'PRE-PDI ' o
o o NG-GI; PDI o
i e i
, o DELAY STAGING ALAP '
g o i

=POW_RE D o 3ETA) PDI TO DIG-ABORT '

aUESCEN T e D_LAY STAGING ALAP'
g o !

g ' 161 DIG TO HI GATE-ABORT '
I i

i . o o

, o (CI HI GATE T(}
g w T CUCHDUWr_- =

, , o CONTINUE MIS31UN *

gLUNA R , 4. STAY WITHOUT EVA *
gSTAY ' i
o t o

'RNOE o S, GONTIb,UE MISSION '
o • o

ao !

_. ON_ UtSGENT TANK 'ALL 'C. CONTINUE MISSION '
i i i
q ! g

D. NO DESCENT T/_NI(S ,ODCKEC oD.1. CONTINUE MISSI(_N- o

' ' DO NOT UNDOCK '

'UN{X)CKED/ ' 2. [_)CKASP,P-
'PRE-PDi o NO-GO CIRC
' ' NO-GO PDI '
I o

' POWERED ' 3° PDI TO HIGATE-ABORT
'DESCENT ' ,
, o HI GATE TO TD- o
o I CONTINUE HISSI(_N '
o o I

o LUNAR ' 4. LIFTOFF NEXT BEST '
STAY OPPORTUNITY

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15JFNL 5/31Tl ILM ENVIROhMENT SPECIFIC
CONTROL 2_-9
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MISSION RULES

SECTION 23 - LN ENVIRONMENTAL COkTR(.}L - CONTINUEDi

_ULE _UNPiTION/MALFUNCTIONo PHASE o RULING o CUES/NOTES/COMMENTS

e e e
e e e

Z3-26 LOS_ OF COOLANT o e e, REF HALF PROC ECS---
LUOPISI • e i

A. PRIMARY LOOP OR .°DOCKED tA, 1. CONTINUE HISS,ON ON 17E ECS -GLYCOL
SECONDARY LOOP oONDOCKEO'O SECO_NDARY LOOP e

o 19 GLYCOL
o o NO-GO FOR CIRC o
o e. ol0 GLYCOL PRESS LOW
_PRE-PD,I o Z. RETURN TO VICINITY o

' _ OF C&M ,o

o o NO-GO FOR PDI o
o e

'POWERED i . 3. POT TC HI GATE -

oOESCE_ T o AUORI o
t o!

' ' HI GATE TO TO-' '

• ' CONT|hUE MISSI&N '
e e o

OLUNAR o _* LIFT_FF NEXT BEST t
OSTAY a OPPORTUNITY, t
o e e
ORNOZ o S. CONTINUE MISSION t

• e ie

L_. BOTH LOOPS (A,_Y °DOCKEC °B. L.'INGRESS CSM ASAP- o
C{_M_INATIUN UF ' o o

L(ISS UF g o NO-GO E_R .UNDO_ ING o
CLRCULATI _N _ t o
SUBL | MATll)N o o o
CAPA_ILITYo OR t i o
H2_ FEED FUR eUNOOCKED • 2, DOCK ASAP o
BUTH LOOPS| o o NO-GO FCR CIRC o

o e o

'PRE'PDI ' 3.. DOCK ASAP
, , |

o o 00 NOT STAGE '
e e

, o NO-GO PDI l
t

e t
°PnWEREO °4. IAI POI TG CI;C'ABUKT *
Ol)ESCENT i t
o a DOCK ASAP o
o e o

e o 00 NOT STAGE '
' ee

o e (B| DIC TO HI GATE- o
o o ABORT '
o o DOCK ASAP '

' ' iC| HI GATE TO TO- °B._.ICI LIFT OFF IMMEDIATELY AFTER
o ' CONTINUE MISSION oTDOCHDOWN,
e e e

OLUNA R o 4, LIFTOFF NEXT BEST o
I_TAY t UPPORTUNITY e
o e e

ORNDZ i B. CONTINUE MISSION eB.S. CREW MAY ELC-CT TO REMOVE PGA°S
o o eFOR COOLING.

MISSION REV DATE SECTION GROUP PAGE

APCLLO 15 FNL 5/3/T! tM ENVIRONMENT SPECIFIC
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MISSION RULES 3oB

SECTION 23 . LM ENVIRONHEN_A_ CONTROl. " CONTINUED

H RULE CUNDITION/NALFUhCTION= PHASE I RULING o CUES/NUTES/COMMENTS
............................ -- ..........................................................................

I ! l

e e a

23--27 LOSS OF PRIMARY H20 =DOCKED =CONTINUE M(SSION o, REF HALF PROC ECS---
FEEOPATH ._UNOOCRED i o

= " °NO-GO FOR UNOOCKING a8 GLYCOL
= °NO-GO FOR ClPC =
I I I

°PRE-PD[ °RETURN TO VICINITY OF CSN o
= e e

IPONEPED aA, PDI TC HI GATE - ABORT =
=DESCENT _ o
•t eB° HI GATE TO TO-
, o CONTINUE MISSION *
i t =

'LUNAR °L[FTOEF NEXT HEST =
=STAY =OPPORTUNITY o
o o e

eRNDZ =CONTINUE MISSION e
, a j

Z_-2_ LOSS OF H20 TANKIS) o e o
l ' , t

A, ONE ASCENT TANK OALL =A. CONTINUE MISSION '
t = !

U, TWO ASCEAT TANKS' ODOCKFC =E,I. CONTINUE NESSLDN- o • REF MALF PROCECS---
o = _O-GO CIRC ' i H20 _TY LOW
e = e

tpRE-POI = 2, RETURN'TO VICINITY OF '
= o CSH ASAF- =
= o 00 NOT STAGE '
, o NO-GO POI =
= = i

opOWERED o 3.(A) POT TO DIC - ABORT
'DESCEAT i DO NOT STAGE o
o , I

o (B) DIG TO HI GATE - t
= o ABORT =
= t =

o (C) HI GATE TO TOUCHI_WN '
m w TOUCHDOWN - o
= o CONTINLE MISSION o
! , o

'LUNAR ' 4. LIFTOFF'NEXT BEST o
=STAY = OPPORTUNITY
= t =

=RNOZ ' 5. CONTINUE MISSION °CREW HAY ELECT TO REMOVE PGAIS FOR
= o =COOLING,

C. ONE DESCENT TANK =ALL °C. COnTIAUE MISSION '
= WITHIN CONSUMABLES q

= I |

D. TWO DESCENT °DOCKED 'O.E. CONTINUE MESSLON '
T_KS o , t

= g

=WNDOCKED/= 2. NO-GO CIRC t
'PRE-POI o NO-GO POI
i J !

'POWERED * 3. (AT POT TC HI GATE- '
oOESCEN x o A6OPT , *

' ' (BE HI GATE TO TD- o
# g CCNT|NUE MISSION '
e e e

=tUNA R t 4o LIFT-OFF nEXT BEST =
'STAY t OPPORTUNITY t

MISSION REV OATE SECTIOn GROUP PAGE
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CONTROL 23-1E
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MISSION RULES _og

SECTION 23 - LM ENVIRONMENTA_ CONTROL - CONTINUED

'RULE CONDITION/MALFUNCTION e PHASE e RULIhG o EUESINOTES/COMNENTS •
........................... . ..................... . .....................................................

i i e

23-2_ FlEE OR SMOKE IN OALL °TROUBLE SHOOT/COMBAT FIRE °REF AOH PRDC _.3._
CABIN OR SUIT _ • o

o °ASSESS DAMAGE AND o
'o " °TRANSFER TO CSM IF o
o a_ECESSAR Y t
i i i

Z3-3C CONTAMINATION IN IALL ICREW MAY ELECT TO elF UNABLE TO CLEAR CONTAMINATIO_v
CABIN OR SUIT LOOP o °DECOd_PRESS CABIN UR IHISSION MAY _E T_RN[NATED EARLY.

gPUHGE SUIT LCOP u
t e i

I i I

' _ 'o i

23-3: GLYCOL COOLANT LEAK °ALL 'TRANSFEM T_ CSM ek_F MALF PROC ECS---
I I I

A* CABIN eALL tA* PURGE SUIT WITH DR GLYCOL
o o DIRECT 02
e e i

B. SUIT +ALL le. DISCONNECT FROM a
t. a SUIT LOOP a
i i t
i e i

, i i i
i o i
i e i

e o
_ULE NUMBERS 23-32 o o o
THROUGH 23-_g ARE I e w
R_SEkVEO. t o t

MISSION KEV CATE SECTICN GROUP PAGE
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MISSION RULES

SECTION 23 - LM ENVIRONMENTAl. CONTROL - CONTINUED

R ITEF,

• [NSTRUMENTATICN REQUIREMENTS

Z_-50 MEAS OESCRIPTIaN PCM ONBCARD CATEGORY MISSION RULE REF

_UIT PkESS GFZ301P METER MD 23-1e2_EtZn,21123
WARNING HO

CABIN PRESS GF357tP METER 1 OF 3
U/H RLF PRESS GF35gtp M 23-1,2_5,13,2_•21,
F/H RLF PRESS GF3592P 23t29

bES 1 02 PRESS GF35B_p' , METER• CAUT | I OF 2

DES 2 02 PRESS GFO584P N_TER _ 23-1_2,E, lh13f

ASC I 02 PRESS GF35e2P METER,CAUT 1 ' I OF 2 21,23,25ASC 2 02 PRESS GF3583P METER_ CAUT M

GLYCOL PUPF DELTA p GF2021P ......

SEC GLYCOL PUMP PRESS GFZ921P 1 OF 2

GLYCUL PUMP PRESS GFgQgTu METER M 23-l,2tE,26,31
SEL GLYCOL LVL LOW GF9986U CAUT

GLYCOL TFMP GF9998U ' METERtCAUT . _ I OF 2 23"ItZe_tZ6e31GLYCOL UUTLET TEMP GFESR1T ........... M
SUIT TEMP GFL28LT METER .
GLYC{JL INLET TEMP GF2531T

DES 1 H20 TK PRESS GF4500P METER I OF 2
DES 2 H20 TK PRESS GFOSOOP METER M 23-1tg_2Te28
ASC I H2_ TK PRESS GF4502P METER , I OF 2
ASC [ H2U TK PRESS GF4503p METER ' M

PR_ H2f] KEG OELTA P GF4101P ........... HD 23-1t2,27_28

RTG TEMP . GL8275T HD

REPR ELEC GPEN GF3572X WARNING HD 23-1tZwEt13_20f2it23•
GO2 PART PRESS GFISZIP METERt CAUT_ COMP HD 23-1tZ4t30
_20 SEP R_TE GFg@ggu C_OTB COPP HO 23-1,22t24
SUIT DIV EGRESS GF1221X .......... HO 2_F-le20t2L_22w29

MISSION REV CATE SECT lION GROUP PAGE

APOLI_O 15 ENL 5/3/71 LM INSTR
ENVIRONMENTAL REd 23-t3
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MISSION RULES

SECTION 26 - LN GUIDANCE AND CONTROL

R ITEM

' GENERAL e

,2_-1 RESERVED

24-2 DtFINITIDNS

3-AXIS ATTITUDE CONTROL •

3-AXIS ATTITUDE CONTROL I'S DEFINED AS THE ABILITY TO CHANGE THE E_ISTING
VEHI.CLE ATTIUDE PLUS AND MINUS ABOUT EACH'AXIS, Tu HAVE THIS CAPABILITY_ THE
L_ REQUIRE_ AN OPERATIONAL MANUAL OR AUTOMATIC CONTROL SYSTEM.

REDUNDANT 3-AXIS ATTITUDE CONTROL

REDUNDANT 3-AXIS ATTITUDE CONTROL IS DEFINED AS HAVING TWO AUTONOMOUS
ATTITUDE CONTROL SYSTEMS INDEPENDENT OF SECONDARY COILS, I,E., hO SINGLE
FAILbRE WILL CAbSE LOSS OF BOTH AUTONOMOUS SYTENS.

GUIDANCE STEERING

GUIDANCE SEEERING IS DEFINED AS THE ABILITY TO CALCULATE AND STEER LM ALONG
THE DESIRED THRUST VECTOR DURING A POWERED MANEUVER. TO HAVE THIS
CAPABILITY, THE LM REQUIRES Ak GPERATIUNAL PGNS OR AGS.

OPERATI_NAL PGNS

AN OPERATIONAL PGNS IS DEFINED AS NO LGC FAILURE, NO ISS FAILURE, NO DSKV
FAILURES, AND NO _ES FAILURES PREVENTING PGNS B-AXIS ATTITUDE CONTROL.

UPERATIu_AL AGS

AN OPERATIONAL AGS IS DEFINED AS NO AEA FAILUREt NO ASA FAILUREe NO DEDA

FAILUREe AND NU DES FAILURE PREVENTING AGS 3-AXIS ATTITUDE C.ONTROL,

3-AXIS TRANSLATION

3-AXIS TRANSLATICN IS DEFINED AS THE ABILITY TO CHANGE THE VEHICLE VELOCITYe
PLUS AND MINUS, ALOhG EACH BODY AXIS, TO HAVE THIS CAPABILITY 1HE LN
REQUIRES ONE TTDA AhD AN OPERATI{NAL RGNS OR MANUAL GAGS MODE) TRANSLATION
CAPABILITY,

MISSION RfV DATE SEGTI_ G_OUP PAGE

APOLLO l§ FNL 5/B/Tl LN GU'/CANCE GENERAL
AND C_NTROL 26-1
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MISSION RULES

SECTION 2_ - LM GUIDA_E ANO CONTROL -CONTINUEO

k ITEM

i MANAGEMENT I

d4-3 IMU

A. IRIG BIAS UPDATES mILL dE ACGDMPLISH_O WFEN GYRO DRIFT IS GREATER THAN THE TWO SIGMA r}RIET

MEASUREMENT ACCURACY AND UPON GONTR(_L/GUIDANCE CONCURRENCE, NG UPDATES WILt BE MADE FCR
GYRC URIETS LESS THAN 0.O75 DEG/HR (5 MERUI,

d, TH_ RGhS wILL _E CONSIDERED NO-GO HIIH A GYRO DRIFT GREATER THAN UR E_UAL T_ +/-Io5 DE_/MM
(IOg MERU). THE MAXIMUM ALLUWABLE VALUE WITHIN THE LGC IS +/-I°@3 DEG/FR

C. PIPA BIAS UPDATES wILL _E ACCOMPLISHED AS FOLLGWS---

I. _E BIAS UPDATES mILL BE ACCOMPLISHED PRIOR TO 30 MIN OF IMU OPERATION.

2. THE INITAL BIAS UPCATES _ILL NOT BE PERFORMED IF THE DELTA BIAS IS LESS THAN
+/- 0._3 CMISEC/SEC. SUBSEQUENT UPDATES WILL ONLY BE PERFf;RMED IF THE DELTA
BIAS IS GREATER IHAk +/- 0.1 CM/SEC/SEC.

_. PIPA BIAS WILL NCT _E UPDATED WMILE THE LM IS Ub_ THE LUNAR SURFACE,

b. IF LCSS OF IMU CDGLI_G _CCURSt "TURN ON/GPERATIGf_AL TIMES WILL BE DETERMINED BY REALTIPE
FLIGHT PLA,WI_ING REQUIREMENTS°

2_-_ ffESEBVED

2Q-5 RcHDEZVOUS RADAR

THL '_R ANTEnnA _ILL BE PDSI[ILNE_ AFTER T/C TG PRECLUDE REPOSITI_hING DUE T_ ANTENNA HEATING CN
T_ LUNAr SURFACE°

_ISSION REV CATE SECTION GROUP PAGE

APOLLO I_ FhL 51_ITl LM GUICANC_ M_ENT
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MISSION RULES

SECTICN 2_, - LM GUIDANGE ANO CONTROL - OJNTINUED

R ITE_

24-6 LANOtNG _AOAR

_. THE LR SH_ULU NOT N_R_ALLY 8E OPERATEO AT AN A_TENNA TEMP LESS THAN . 5C OEG F° HOWEVE_
THE LUNAR LANOING MISSION WILL _E ATTEMPTED IF THE ANTENNA TEMP IS ABOVE THE CRITICAL LIMIT
_F -15 OEG F (HARDWARE DA#AGEJ.

U. LR ACTIVATION WILL BE DELAYEO SO THAT THE PREOICTEO LR TEMP W[LL BE NO GREATER THAN 145 f)E_
F AT HI GATE,

Z4-7 A_S

A. THE AGS IS L)ECLAP._ NQ-GC OUR[NG _ GYR_ ANO _C_ELEROMETE_ C_LIBR_T|_N IF THE GY_O I)_FT

CHANGE IS GREATER THAN 2,_00EG/HR ANO IF THE ACCELER_METER BIA.S CHANGE IS GREATFR THAN
0,039 FT/SEC/_EC FROM THE VALUE AT THE START OF T_E CALIBRATION,

b, IF LOSS OF ASA O0_LI_G OCCURS, TURN ON/OPERAI[CNAL TIMES WILL BE DETERMINED BY _EALTI_E
FLIGHT P_N_NG R£qUI_E_ENTS,

24-_ LES

L.S3 UF INVErtER ONEIAC BUS A REQU[RES A MANUAL ENGINE-nN SIGNAL Tn MAINTAIN DPS ENGINE
_LEGTR|C_L _Db_OA_C_°

_ULE NUMBERS 24-9 THrOUGh

24-_9 ARE RESERVED,

MISSION REV OATE SECTION GROUP PAGE
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MISSION RULES 315

SECT[GN 2* - LN GU|OAN_E ANO CONTROL - CONTINUED

R RULE 'GUNDITIUN/HALFUNCT_ON* PHASE e RULING = GUES/NOTESICOMHENTS •

! * m
...... .9.-_

• SPECIFIC *

t ' * i
e o e

Z4-20 LUSS _F GUIOAHCE * * *
STEERING * * e

i : i

A, OPERATIONAL AGS *ALL *CONTINUE MISSION If ** REF HALF PROC AGS---
• *REDUNDANT 3-AXIS *
• *ATTITUDE CONTROL '1 AGS MANNING LIGHT
• *IS STILL AVAILABLE *
• • *2 DEDA RESPONSE IS ABNORMAL
t e *
• € t '

H* UPERATIONAL _OOCKEC/ °B,l, N(_-GO FOR CIRC u .
PGNS *UNOCCKEO * ** REF HALF PROC FGN3---

I e m

• RRE-PD[ * 2. NO-GO FCR PDI e 1 LGC WARN

• ' _ 2 ISS WARN
• * o ,

• POWERED * 3,1_1 PRIER TO HI GATE *3 TE_IPCAUTION .
• DESCENT * ABORT *

• . J 4 GIP_AL LCCK
• * (B) AFTER HI GATE *
o e e

o o (l) LAND MANUALLY g
• e |

• i 12I NO-GO FOR i
e g EXTENDED LUNAR *
• * STAY IF FAELORE*
= * ALSO AFFECTS *
• * REDUNDANT *
• * 3-AXIS ATT g
• * CCNTROL o
t e *

• LUNAR o 6. ASCEND AT NEXT *
• STAY I BEST OPPORTUNITY *

o• IF FA|L_RE ALSO *
• * AFFECTS REDUNDANT '
• o 3-AXIS ATT CONTROL
o * !

• RNOZ * 5, CONTINUE M£SSION *
o I o

o * g
= * o

Z4-21 LOSS OF FDA[ gALL * CONTINUE MISSION *
FUNGTIONS (ATT, = * CREN CPTION *
RATESt ERRDRSI * I *

• e
• * i

e t ,
• t

Z4-22 LOSS OF ROT °ALL * CONTINUE MISSIUN *
I t *

MISSION REV gATE SECTION GROUP PAGE

APDLLU 1_ ENL 5/3/71 LM GUIDANCE MANAGEHENT
AND CONTROL PGNS/CES/AGS 2_-4



NASA - Manned Spacecraft Center _16
MISSION RULES

SEGTION 24 - LM GUIDANCe AND CONTROL - CONTINUED

k PULE CONDITION/MALFUNCTION o PHASE w RUL{NG e CUES/NOTESICOMME_TS
.................................................... ................................................

e o i
e e o

o o o

2_-23 LOSS UF RNDZ RADAR/ o a oCSM OPTICAL TRACKING CAPABILITY
VHF RANG|_GIOPTICAL ._ q °REQUIRES THE LM TRACKING LIGHT ANE

TRACKING , o 'THE ABILITY TO VISUALLY TRACK.
A. LOSS OF ANY ONE tALL 'A. CONTINUE MISSLON '

J g a

' ' REF 3-8L FOR '
t NAVIGAT[GN AND

o o TRACKING REQUIREMENTS o
' ' FOR M=I RNDZ t
g e i

b. LO_S OF ANY TWO 'DOCKED/ OB. NO-GO FOP CIRC
'UNDCCKED ' B

'PRE-PDI 'C. NO-GO FOR POT
g e e

°ALL GTH_R°O. CONTINUE MISSION t
o o

' ' _EF 3-@1 FOK o
' ' NAVIGATION AND '
o ' TRACKING t
, o REQUIREMENTS FUR o
o ' M=I RNDZ
a i t

I o q
a o o

_4-2_ LOSS OF LANDING 'DOCKED/ 'A. NO-GO FOR CIRC
RADAR 'UNDCCKEO f '

q t

IPRE-PDI =B. NO-GO FOg POT
f e 9

'POWERED 'C.X. PRI_R TO AUEwUATE 'C° GUIDO TO DECIDE WHEN ADEQUATE
eDESCEN T i ALTITUDE UPDATING OF IUPOATING OF LN STATE VECTORS HAS
* g LM STATE VECTORS--- I_EEN ACCOMPLISHEOo

Q e

= o (AT _C-uC FUR LANDING ° REF MALP PROC _GNS---
a o #

' ' (BE _BCRT fb ALT LT
g o

t Z. AFTER ADEQUATE o7 VEL LT
o ALTITUDE UPDATING OF e

o e LM STATE VI_CTORS--- e REF NALF PROC HTRS---

u o CONTINUE MISSION J2 LR TEMP ABNURNAL

g a e
e t i
f e i
e o j

o o e

RULE NUMBERS 2_-25 t _
THRUUGH 2_-27 ARE _ _
R_S_VED. t t e

MISSION REV DATE SECTION GROUP PAGE

APOLLO 15 FNL 5/_/7E LM GU{CANCE SPEC{FIC
AND CONTROL PGNSICES/AGS 2_-5
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MISSION RULES

SECTICN 24 - LM GUIOANCE AND CQNTROL - CONTINUED

R _ULE Cu=_OIT[aN/MALFUNCTtQN* PHASE t RULING o CUES/NUTESICQMMENTS

a o o.
t e e

o o . o
24-28 LUSS OF REOGNDANT tOCCKEO/ 'A. NO-GO FOR CIRC ,

3-AXIS ATTITUDE .°UNDGCKEO _ o
CONFKOL o .w g

ePRE-P0| °B. NO-GC FOR PD! *
a i t

_POWERED °C,L. PRIOR TO HI GATE o
'OESCENT ' ABORt
o e l

t t 2, AFTER HI GATE i
= o LANOING IS g
o o CREW CPTION o
o , e ,

ILUNA_ ue* ASCEND AT NEXT BEST t
• STAY o OPPORTUNITY o
o o i

• RNOZ *E. CONTINUE _ISSIUN t

MISSEON REV OATE SECTIUN GROUP PAGE

APULLO 15 F&L _/31Tt LM GU[CANCE SPECIFIC
AND CONTROL PGNSICES/AGS 2_-6
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MISSION RULES

SECTION 26 - LM GUIDANCE AND CONTROL - CONTINUED

4ULE CUNOITION/MALFUNCT|ON + PHASE o AULING o CUES/NOTES/COMMENTS

i + o
+ o t
t e i

Z_-Z9 LUSS OF TRANSLATIQN+ o *
CAPABILITY a a o

'e qi

A. AUTOHATIC eDOCKED/ OA.[. CONTINUE _ISSION +A.I. CAN NOT OEI_CT FAILURE UNT/L
ULLAGE (.Xl *UNODCKED i *LGC COMMANDS ULLAGE

• eRE-P_I + ,

+ o *. REF HALF PROC CES---
+POWERED u 2*IAI PRIOR TO PO| +
• DESCENT o _1 ABNORMAL VEHICLE DYNAMICS
m ' |I) BACK UP ULLAGE i
o i MANUALLY IF °b TTCA CNDS ABNDRHAL
o J NECESSARY o
e m i

• o {ZI PO[ INHIBITED i
• e IF NO AUTO OPS o
t _ START +

+ t 18) AFTER POl o
o , CONTINUE M/SSION e
+ i o
t o a

_* 3-_IS , '0OCKEO/ *B, NU-GG FOR CIRC
TRANSLATION 'UNDOCKEO + +

e +
, e

tpRE-PCI/ IC, GONTINUE MISSION o
'POWERED e

oOESCE_T I *
•LUNAR * m
+STAY e o
e t +

°KNDZ aO, NO-GO FOR LM ACTIVE €

' ' QOCKING '

MISSION REV OATE SECTION GROUP PAGE

APOLL_ 15 FNL 5/3#T1 LM GU_DANCE SPEC|FIC
AND CONTROL PGNS/CES/AGS 26-7
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MISSION RULES

SECTION 24 - LM GUIDANGE ANO CUNTRUL - CONTINUED

K •RULE CONDITION/MALFUNGTION o PHASE o RULING o CUES/NOTES/CDMMENTS

o o
e • o

_Z4-30 LOSS OF PITCH OR 'ALL eENGINE GIMBAL - OFF 'RCS IMPINGEMENT CONSTRAINTS ARE A
KULL GDA o eCONTINUE M(SSION UNLESS °FUNCTION OF THE GOA POSITION AT TMF

.o °RCS INPINGIENENT =TIME OF FAILURE= SDDB I NFO WILL BE
o °CONSTRAINTS ARE VIOLATED= eUSED TO DETERMINE CAPABILITY TC
o o °COMPLETE DESCENT FO_ A GIVEN GOJ
= t =POSITION.
= l =
m • =

t o o
I ==

Z_-3L LOSS OF REUUNDANT IOOCKEB/ °A, NO-GO FOR CIRC o
ASC ENG ON tUNDOCKED g
CAPABILITY , o o

= I

'PRE-PCI DE. NO-GG FOR PDI
i o o

e =i

• POWERED It.I, IF DPS INSERTION =
aDESCENT • CAPABILITY EX/STS_ '
i. o ABORT =
l e q

o o 2, IF OPS INSERTION
, , I CAPABILITY DOES NOT =

o o _XiSt_ ABCRT IF '
o ' MANUAL START VERIFIED '
o | e

, e 3. AFTER HI GATE- '
• CONTINUE MISSION

o o =

ILUNAB _D. ASCEND AT NEXT BEST o
=STAY o OPPORTUNITY
e o e

ll

Z_-32 LOSS UF DPS AUTO ON °DOCKED/ mA. CONTINUE MISSION '. BFF MALF PROC CES ---}0
CAPABILITY _ONDGC_ED '

t l =

°PRE-PDI DE. CONTINUE MISSION °OPS DOES NOT THRUST WHEN EVENT TIMER
, e = IND O0,00
°POWERED °re.1. IF A_J_DEt_TICULLAGE t
oDESCENT t HAS OCCURRED--- =
a e e

_ (A) ATTEMPTMANUALIGN i
a m =

, e (B) IF IGN DOES NOT '
I • OCCUR--- '
' ' _ PDI 1HiS REV o
o e e

= o 2. IF AUTOMATICULLAGE =
w B HAS NOT OCCURRED--- e
i e I

o o (A) INHIBIT PDI IGN o
e a

a o (B) NO-GO FOR POT o

o o o
o =RULE NUMBER 26-33 t

IS RESERVED= = q o

MISSION REV GATE SECTION GRUUR PAGE

APCLLO 1_ FNL 5/2/71 LM GUICANCE _PECIFIE
AND CONTROL PGNS/GES/AGS 2_-8
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MISSION RULES 32n

SECTLQN Z_ - LN GUIQA_E ANO CQNTR_L - CONT|NUEO

k kULE CdNU|TION/NALFUNCTION o PHASE o RUL[NG o CUES/NOTES/COMMEhTS

i ! e
2_-3_ LOSS OF AUTO/ o o '. REF MALF PRGC CES---

MANUAL THRCTTLE • o e
Cu_TR_L _ o oil ENG THR AND CMO OO NOT AGREE/ _FF

a ' o oSCHEOULE *
A. E[THER ekLL I'A, CCNTINUE M{SSZON o

• • o

1_, bOTH aDOCKEC/ tB,[. NO-GO FOR CZRC o
OUNDCGKEO o
t_RE-PC [ e 2. hO-GU FOR PD[ #
g Q e

°POWERED °Co ASCRT e
ODESCEN[ o o
! • o

24-35 RESERVED I .
B o i
o o e "

2_-3_ L_SS OF LUNAR °POWERED 'CONTINUE _|SSiON J
CUNTACT L[GHTS eDESCEh T o o

e t e
o a i
I o e

, t eo

o e m
o e t

tt t

bULE _UMBERS 24-37 ' t
THRUUGH 2R-3g ARE t e j
RESERVED ! = t

MISS{ON REV OATE SECTION GROUQ PAGE iii

APCLLO 15 FNL 5/3/7! LM GUIDANGE _PEC_FIC

AND CBNTRDL PGNS/CES/AGS 2_-9
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ulssln RUi.Ss 32,

SECTION 26 - LM GUIDANI[E AND CQIqTROL - CONTINU_O

K ITEM

' PRELAUNCH INSTRUMENTATION '

M|S£1GN MULE
24-40 J MEAS DESCRIPTION PCM _NBUARO _AAH6OUCEeS CATEGORy AEFERENCE

LbC OOWNLINK GGOO_IU M 2¢-20
PL$ TORO REF GG2040V - HI) 24-20
2.5 VDC TM 81AS GGILIOV - HO 24-20
IMU 28 VAC 800 GGLZOLV - HD 24-20
IRIG SUSP 3.2 KC GGE331V - HO 24-20
IMU STBY GGISE3X - HI) 24-20
LGC OPR GG1523X - lid 24-20
X PIPA OUT IN PHASE GG2QOEV •FN) 24-20

Y PIPA OUT &N PHASE GG202_V - HD 24-20
Z PIPA OUT IN PHASE GG2OAIV - - HO. 24-20
IG SVO EkR IN PHASE GG2107V - - HD 26-20
IO Ix RSVR CUT SIN GG2112V FOAl COMMON lid 24-20
IG IX RXVR OUT COS • GG21EJV FOAl COMMON HO 24-20
MG SVO ERR IN PHASE GGZI3T_ - - HD 24-20
MG Ix RSVP OUT SIN GG2142V FOAl COMMON HD 24-20
MG IX RSVP OUT COS . GG2EA3V FOAl COMMON : HD 26-20
Ob SVO ERR IN PHASE GG21bTV - HO 24-20
OG RSVR GOT S1N GG2E?2V FOAl COMMON HD 24-20
_G RSVP OUT COS GG21T3V _DAI _OMMON 'HD 24-2n
PITCH AFT ERR GG2219V FOAl COMMON HO - PCM 24-20
YAk ATT ERR GG224gV FOAl COMMON HO - PCM 24-20

KULL AfT ERR GG2279V FDAI COMMON _ - PCM 24-20
PIPA TEMP GG2300T C AND W SEPARATE HO - PCM 24-20 .
_ SHET SIN GG3304V FDA_ _OM_ON HD - PCM 24-23
KR SHFT COS GG3305V FOAl COMMON HD - PCM 24-23
Rk TRUN SIN GG3324V FOAl COMMON HO - PCM 24-23

K_ TRUN COS GG332SV FCAI COMMON HO - PCM 24-23
LGC WARNING GG9OOIX C AND W COMMON l-fl)- PCM 24-20
ISS _ARNING GGgoo2x C AND W COMMON HO - PCM 24-20
L_ ANT TEMP GNTS63T TEMP MONITOR COHMON HO - PCM

RR NO TRACK GNT62[X C ANO W COMMON HD - PCM 24-23

RN ANT TEMP GNT?23T TE_P MONITOR COMMON HO -PCM 2A-23

YAW ERR CMO GMI24?V ,- M 2_28
PITCH ERR CMD GHI248V - M 24-28
R_LL ERR CMD GhI_Agv - M 24-28
JU AAO OUTPUT GHI419V - HO 24-28
RCS ICP AAD GR5032X - HD 24-28
JO B_O OUTPUT GH1423V - HI) 24-28
RCS TCP B30 GRSO36X - HD 24-28
JU A2D OUTPUT GHE427V - HO 24-28
RCS TCP A2D GRSOAOX - HO 24-28
JU B2D OUTPUT GHE431V - .HD 24-28
RCS TCP BID GRBO_AX - HO 24-28
JD U_U OUTPUT GHI418V - HO 2_P-2B
JD OAF OUTPUT GHI420V - IN) 24-28
JO A4R OUTPUT GHE421V - HO 24-28
JD A3U OUTPUT GHI422V - HO 24-28
JO _3A OUTPUT G_I426V - HO 24-28
JO A_R OUTPUT GH1425V - HO 24-28
JO B2U OUTPUT GHL426V - HO 24-28
JD A2A OUTPUT GHI428V kid 24-28
JO _2L OUTPUT GH2429V tO 24-28
JO AIU OUTPUT GHEA]OV 140 24-28
JU AIF OUTPUT GMI432V HO 24-28
JD" BIL OUTPUT GH1433V - HO 24-28
RCS TCP BAU GRSO31X HO 24-28
MCS TCP BAF GRSO33X liD 24-28
RCS TCP A_R GRBO3AX HI) 24-28
RCS TCP A3U GRSO35X HO 24-28
RCS TCP 83A GRSO37X 1'40 24-28
MCS TCP A3R GREO38X HD 24-28
RCS TCP _2U GRSO39X HI) 24-28
_CS TCP A2A GRSO41X I'tl) 24-28
RCS TCP ,2L GRSO42X HD 24-28
RCS TCP ALU GRSO_3X - HI) 24-28
RCS TCP AEF G_5045X - _ 24-28
RCS TCP _EL GRSO46X - - HD 24-28
YAW ATT ERR GHI4SSV FOAl COMMON HO 24-28
PITCH ATT ERR GHI456V FOA_ COMNON 140 24-28

,, iii i ,

MISS[ON REV DATE SeCTIBN GROUP PAGE

APOLLO 15 FEL _#3/T1 LM GU{OANCE _RELAUNCH

AND' CB,,NTRO_ INSTR 2_r-la
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MISSION RULES

SECTION 24 - LH GUIOAM_E AND CONTROL - _CLUOED

r ITEM

MISSION RULE
2_-40 MEAS OESCRIPTION FCM CNBOARD TRANSDUCERS CATEGORy REFERENCECuNT

RbLL ATT ERR GHIA_?V FOA| COMMON HO 24-28
RGA YAW RATE OHI46|V FOAl COMHON M ON EOAHD 24-28
RbA PITCH RATE GHI462V FOAl COMMON H PCM/HD 26-28
HbA ROLL HATE GHI463V FOAl COMMON M 24-28
AGS SEL GMI621X - HD 24-28
ROLL PLSO/DIR GH1628X - HD 24-28
PITCH PLSD/OI_ GH_6ZgX - HD 24-28
YAW PLSD/DIR GHI&30X " - HD 24-28
AUTO UN GH121AX - HD 24-31
APS ARM GHI2_OX , - M 24-31

ENG flre OVRO GHI2_6X " - ;40 24-31
mAN THRUST CMD GHI311V METER SEPARATE , M 24-34
FITCH GUAPOS GHZ313V - M 24-30
ROLL GDA POS GHI314V " - M . 24-30

P TRM FAlL GHI3Z3X . C AND R COMMON HD 24-30
k TRH FAIL GHI330X C AND h COMMON HO 24-30
AUTO THRUST CMO GHI3_IV METER SEPARATE HO 24-34
UPS ARM GHI348X - HD 24-32,24-34
VAR ]NO ACT POS GG6806H - - MO 26-36
CES AC PWR FAIL GLAO26X C AND W COMMON HD 2_-30124-28
CES UC PwR FAIL GL_O27X O AND W COMMON HO 24-30t24-ZBt24-3E

ADS O_IHNLINK DATA GIOO31X .HO 24-20
ASA T_MP GI330IT -. - HO 24-20

ASA PWr/AEA FAIL GL_O28X C AND W COMMON HO 24-20

AUTO OFF GHI217X - HD 24-32_24-31
A_ AUTO GHIb41X - HO 24-28
A_S ATT HOLD GHlb42X - HD 24-28
PGNS AUTO: GH1643X - HD 24-28
PGNS ATT HOLD GHI64_X - - HO 24-28
LR RNG DATA NO GOOD GNT52IX C AND N COMMON HD 24.-24
LK VEL DATA NO GOOD GKT557X C AND M COMMON HD 26-24

MISSION REV CATE SECTION GROUP PAGE

APCLLD 15 FNL 5/3/71 LM GU|OANCE PRELAUNCH
AND C_NTROL INSTR 2h'-11
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MISSION NULLS 323

SECTI¢_ 25 - LM PI_pULSION - roDS

k ITIM

' GENERAL i

_5-I k_SEKVEO

_5-2 DEFINITIONS

A. AN CPERAT[ONAL DPS IS DEFINED AS

PRZOR TO [GNITEUN

L. FUEL AND/OR CHIDE ENGINE INLET PRESSURE GREATER THAN 3h PSIA

2. THE OXIOIZE_ AND FUEL BULK TEMPERATURES MUS_ BE GREATER THAN 50 F AND LESS
THAN go DEC F

3. DELTA IEMP BETWEEN FUEL AND OXIO LESS THAN 10 DEG F

4, DELTA PRESSURE (FUEL HIGH) LESS THAN 50 PSID

5. PRUPELLANT AND SUPERCRITICAL HELIUM AUEQUATE TO COMPLETE MISSION

AFTER POT IGhITIUN

L. FUEL AN_)/OR _xIO ENGINE LNLET .PRESSURES GREAIER THAN 15_ PSIA IULLAGE
PRESSURES GREATER ThAh _60 PSIAJ

2. THROAT AREA INCREASE LESS THAN 35 PERCENT

3. ADEQUATE PROPELLhNT AND SUPERCRITICAL HELIUM TJ COMPLETE MISSION

B. UPS INSERTION CAPAdILITY IS THE ABILITY TO OBTAIN A SAFE INSERTION WITH ONLY '
THE DPS. i

RULE NUMBERS 25-_ THROUGH
25-I0 ARE RESERVED

MISSION REV OATE SECTION GROUP PAGE,,l

APOLL_ 15 FNL 5/3/71 LM PROPULSION GENERAL-OPS
-OPS 2S-t
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MISSION RULES

S_C_tON 25 - LM PRGPULSIQN - 0PS - CUNTI, NUEO

R ITEM

ISYSTEMS MANAGEMENT'

Z5-11 RESERVED

Z5-_.Z RE SER,VED

_5-13 _ESERVEO

25-14 Fkb._ A SAFETY SrAN_PUINT_ SUPERCRITICAL HELIUM BURST DISC RUPTURE DURING MANNED OPERATION IS AN
ALLOWABLE EVENT.

25-15 PRUPELLANT GAGING

A. PRIME METHCD--- PQGS (TM, ONBOARD| (1.3 PERCENT(

B. BACKUP FETHGD--- GRCUND PASS CALCULATICN (3 PERCENT FOR GAEING)

25-16 IF POWERED OESCE_T IS ABCRTED DURING DFS INSERTIUN CAPABILITY UR IF A DOCKED DPS CONTINGENCY IS
RE_UIREDt THE DES HE PEG I ANC REG 2 VALVES.SHOULD BE CLOSED AT A PUGS READING OF 31 PERCENT TO
INSOLE A LOW ENOUGH TANK PRESSURE TO PREVENT A VIOLATION OF FRACTURE MECHANICS LIMITS FROM HEAT
SUA_ BACK.

RULE NUMBERS 25-17 THRDUGH 25-29 ARE RESERVEU.

MISS{ON REV DATE SECTION GRUUP PAGE

APULLU 15 FNL 5/3/71 LM PROPULSION MANAGEMENT-

-DPS DPS 25-2
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MiSSiON RULES

SECTION 25 - LM PROPULSION -OPS - CONTENUED

R _ULE CUNDIT ION/MALFUNCT_ ONO PHASE ' RULING ' CUES/NOTES/COMMENTS

• o a e.
i o o

SPECIFIC ,MISSION RULES I

"t t g

Z5-30 LUSS OF UPERATIONAL oOOCKED/ °A, INHIBIT CPS BURNS' aREF HAL PROC _PS---
UPS (PRIOR TU LOW BUNDOCKED o i
GATE_ REF fir ZS-Z I t t I DES REG
FUR DEFINITION, IPRE-PDI ' B,l, NO-GO FOR PDI t
AFTER LOW GATEpQNLY o , o 1A FUEL/OXID PRESS ABNORMAL
LUW INLET PRESSURES _ t 2, RNOZ WITH APS o
LESS THAN [5_) PSIA| q t i 2 FUELIQXIO TERP ABNORMAL

e t o

°POWERE{] °C, ABORT STAGE o 3 HE PRESS ABNCRHAL
=DESCENT e
• o i
I t t
o •

_5-31 START TANK LEAK o e °ELF HAL PROE DPS-_
PRIOR TU ' , t
PRESSURIZATION I • o °3 HE PRESS ABNORPAL

| e o

A, FUEL AND OXIO tALL °A, CONTINUE MISSIUN- t.
ENGINE INLET P , I t INHIBIT FIRING DPS i
GREATER THAN t _ START TANK SQUIB o
3_ PSIA B o w

t o o

B." FUEL AND/OR o °B. CONTINUE MISSION- ONOTE-_*
OXID ENGINE _ _ FIRE SQUIB TO '

INLET P ' _ START TANK °PRESSURIZATION SYSTEM MAY BE OPENER
LESS _ ' v aTO START TANK LEAK, CLOSE PRIMARY
30 PSIA o , °hE REG SUV AFTER EACH BURN ANO

, o 'REOPEN AT INITIATION OF EACH BURN.
e { t

!q a
o o t

_5_'._2 RESERVED . t t
e o o

i o |
o t o
t o t

_5-_3 LOSS L)F ' '

SUPERCRITICAL o o °REF HAL PROC OPS---
PRESSURE lOPS IN l t t
BLOWDOWN MODEl o o _3 HE PRESS ABNORMAL

A. GREATER _ °I;'OWEREO °A. ABORT" o
_3 PERCENT oOESCE_ T o o

PQGS t o ABuRT STAGE PRIOR TU ot o t
iNLET PRESSURES

' ' LESS THAN OR EQUAL TU '
t 150 PSIAo IULLAGE o

,PRESSURE LESS THAN 160
' ' PSIA.!

a • e

B. LESS _ (_R t 'B, CONTINUE MISSION '
EQUAL TO )) , o
PERCENT PQGS o _

MISSION REV _ATE SECTION GROUP PAGE

APCLLO 1B FNL 513/T_ LH PROPULSION SPEC{FIC-OPS
-DPS 25-3
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.MISSION RULES 326

S,ECTION 25 * LM PROPULSLON - OFS CONT].NUED

V, _ULE _',OND[ T ZON/HALFUNCT| QN t PHASe t RULING i CUESINOTESICOHNENTS

• i • e.
e e e
I ! I

)5-34 DESCENT HEIPROP LEAKo t " eREF HAL PROC DPS---
e • e

A. LEAK SUCH IPRE-PD_ "IA. CONTINUE MISSION e I DES REG
THAT PDI CAN I I' t

BE COMPLETED I o I 3 HE PRESS ABNCRMAL
e e t

6. LEAK SUCH _ "B. NO-GO FOR PD£ t
THAT PDI CAN * z e
NOT BE COMPLETED _ I o

e e i
e t e
i e I
e e e
e i i
e # e

RULE NUM6E R o • t
25-35 RESERVED. e I e

MISSION REV DJTE SECTION GROUP PAGE

APOLLO 15 FNL 513/71 LN PRBPULSIOH SPEC'IFIC-DPS
-OPS _5"A
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• MISSION RULES ?27

SECTION Z5 - LN PROPULSION - DPS - CONTINUED

K <ULE ;JND|TION/MALFUNCTION m PHASE t RULING o CUES/NOTES/COMMENTS

o o i.
o o i
o I i

25-36 91 SEC AFTER LC BFOWERED °CREH EVALUATION o 5 SFC CAPAB|LITY AT FTP
LEVEL SENSE .°DESCENT tLANO _R ABORT i

e o °20 SEC CAPABILITY AT 27.5 PERCENt
o o eTHRDTTLE
i i
| o i

_5-37 LUN LEVEL CCNF[RMS _POWERE0 °ABORT °REF HAL PRUC OPS
[NSUFF[CIENT 'DESCENT o a

PROPELLANT TO LANU e aABDRT STAGE AT OPS o 60ES QTY
Ok DELTA BETWEEN ' 'DFPLETICN w
FUEL AND OXID|.ZER z z
P_GS READINGS i e
G_EATEK THAN i i o
_0 PERCENT o t e

e G o
t e o
t o o

ZS-3B PQGS READING opOWERED eABORT o

2 PERCENT (EITHER °DESCERI e a 7 PQGS [NO ABNCRMAL
FUEL OR UXIUI AND o °RBORT STAGE AT DPS o
NO VALID TIME , o ODEPLETIQ N =NOTE---
ESTIMATE FRCH LOw e o o

LEVEL t o °THE GROUND CALC DPS QUANTITY WIlL BE
KEF HAL PROC DPS--- o t °USED IF BOTH THE LOW LEVEL AND PQGS

i t 'FAIL.
, I
I i i
e e o
o o

_5-59 EXCESSIVE PR!JPELLANTePOWERED °A. PRIOR TC P6_ - eNOTE---
USAGE (PREDICTED oDESCEN T o o

MARGIN AT TOUCHDOWN t o CONTINUE N[SSIUN III4ROTTLE-DOWNTIME, THRUSTLEVEL, AND
LESS THAN -0.2 o o oSYSTEM PRESSURES P.RESECONDaRy CUES
PERCENT, ) o I 'WHICH INDICA'II_ OFF NOMINAL DPS PERFORCE.

g mB, AFTER P6A BUT PRIOR TO o
i ' LO GATE - o
i o

t

I m 1, ABORT o
i G

e ' 2. ABORT STAGE AT OPS '
o o DEPLETION i
J o
o o
i o o
i € a

e , i

o o t
, g e

o o e

RULE NUHBERS25-40 THROUGH
25-49 ARE RESER_D

iii

H[SSION REV DATE SECTION GROUP PAGE
iii z

APOLLO 1E FhL S/3/Tl LM PRGPULSJ_UN SPECIFIC-DPS
-DPS _5-5
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MISSION RULES

,SECTION 25 - LM DPS - CONCLUDE{)

R ITEM
-- e.....

i UPS - PRELAUNGH INSTRUMENTATION=
...................................

_[SSION RULE
25-50 MEAS DESCRIPTION PCM CNEOAHC TRAESIJUCER CATEGORY REFERENCE

START TN_ PRESS G_3OISP HE MCN G_MMUN MD 25-31

HE REG PRESS GQ3OIRP C AND w COMMON Hi) L OF 2 25-30,34
HE REG PRESS GQ_O2SP HI) HlpCM Z_30t3_
HE PRESS GQ)435P HD t OF 2 2F33, 3q
HE PRESS GQ3436E PRESS HU M 25-_3t 3_
FU TNK I QTY GQ3603_ QTY COMMON HD [ (JR 2 25-37t3_,39
FU TNK 2 QTY G_360_ _TY £CHM_N HO M ZS-3T_3_t3q
OX TNR I QTY GQ4103_ GTY _CMRCN HD ! OF 2 2_-3Tt3_,3q
OX TNK 2 QTY GQ_]04_ QTY CCMMON HO M 25-37t 3_t3q
FUt TEHP G_J?IBT IE_P MUN CCMMGN HO I ()F 2 .2S-30
FO 2 TEMP GQ3719T TEMp MON CCMMON HO M ZS-3n
UX t TEMP GQ4218T TEMP M3N CCMM_N PO t UF 2 25-3n

_X 2 TEMP GQ42[gT TEMP MON _OHMON HI) M 25-3n

FU PRESS G_36tlP M ?5-30131,32,33,
35

UX PRESS GQ4IIIP M 25-3_t3_v32,33p
35

TOP G_651OF THRUST GCMMON M-PCM 25-30_4!
LOW LEVEL G_,Wt455X OPS LOW CCMMON M 25-36

m|ll

MISS[ON REV DATE =SECTION GROUP PAGE

APOLLU 15 FNL 513/71 ILM DPS PRELAUNCH

INSTR 25-6
=



0



NASA - Manned Spacecraft Center

MISSIOR RULES

SECTION Z6 - LN PROPULSION - APS

k ITEM

I GENERAL o

_2b-I _ESE_VED

_6-2 DEFINITIONS---

A. AN OPERATIONAL APS (PREPRESSURIZATIONI IS DEFINED AS FOLLOWS....

1. DELTA PRESS EElkEE_ APS FUEL ANO CXIO ENGINE INLET PRESSURES LESS THAN gO
PSID

2, DELTA TEHP _ETkEEN APS FUEL AND CX[O LESS THAN lO DIG F

3. APS FUEL AND/OR CXID TEMP GREATER ThAN 50 DEG F AND LESS THAN gO DIG F

_. APS FUEL OR OXI_ INLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 2Z_ PSIA

5. REDUNDANT PRESSURIZJTION PATHS AhO NO HELIUM TANK OR HELIUM LINE LEAKS

b. AN OPERATIONAL APS (PCST-PRESSURIZATICN| IS DEFINEU AS FOLLnWS---

1, ADEQUATE P_DPELLANI AhD SOURCE PRESSURE rC COMPLETE MISSION

2. APS FUEL AND/DR CXIO INLET PKESSURES GREATER THAN 105 PSIA° AULLAGE
PRESSURE GREATER THAN 110 PSIA)

3. DELTA PRESSURE BETWEEN FUEL AND CKID INLET PRESSURES LESS THAN OR EQUAL TD
15 PSIO.

RULE NUMBERS 2b-3 THROUGH
26-12 ARE RESERVED

MISS(UN REV CATE SECTIOh GRUUP PAGE

APOLLO 15 FNL 513171 LH PROPULSION GENERAL
-APS 26-E
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MISSION RULES

SECTICN Z6 - LM PRORULSICN - APS - CONTIIqUED

I_ ITLM

* SYSTEMS MANAGEMENT '

_b-13 RESERVEU

2b-16 RESERVED

Zb~15 PROPELLANT GAGLNG (NO DNBC_RU READUUTI---

A, PRIME METHOD--_ APS _TY FRCM LGC MASS CALCULATION ITHREE PERCENt)

b, RACkUF METHOD--- FLCk RATE X TIME (5 PERCENT)

Lb-16 ASCENT FEED gILL NOT BE UTILIZED IF ANY AES HE/PROPELLANT LEAK OR VALID APS LOW LEVEL EXISTS
DURING ANY PHASE OF THE MISSICN,

_6-L? UPTL_IZAILCk OF APS HELIUM II_GLATION OF LEA_&NG SOURCE, BLOW UDWNt ETCI SHO_LO BE ACCOMPLISHED
IF PUSSIBLE F_R HE LEAKS,

RULE NUMBERS 26-tB AND
Z6-19 ARE RESERVED,

MISSION REV OATE SECTION GROUP PAGE
I III

APCLLO 15 FNL 5/3/71 LM #HGPULSION MANAGEMENT
-APS E6-2,,, , , ,, ,
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• MISSION NULLS _3

SEC_iCN 2b - LR pI_OPULSICN - APS - CONTINUED

k KULE CONDIT|ONIMALFUNCTiONO pHASE o RULING e CUES/NUTES/CONNENTS

t i €,
! t q

i SPECIFIC o

t '€ i

_b-ZO LOS$ OF AN eODCKE0/ IA° NO-G0 FOR ¢IRC eREF MAL PROC APS
UPERATI_NAL APS aUNDOCKEO I o

I e o ] ASC DRESS
IPRE-POI IB* NO-GO FOR PDE e
I I 1 2 FUEL DR OXIC TENP ABNURHAL
o e !

I_OWEREO ICo ABORT- e 2A FUEL OR OXID PRESS ABNORMAL
ODESCEET i USE UPS AS LONG AS
= l . POSSIBLE l 3 HE PRESS ABNORMAL OR DECRo.
o t e

°LUNAR DO. ASCEND NEXT BEST o
OSTAY o DPPOR'TUNITY I
e II

°RNOZ 'E. USE RCS F£R TPI =
a o
t • i o
i • t
e o t

_b-2t APS HE SOURCE ' o o mRE'F HAL PROC APS
PRESSURE q I I

' ' ' 1 ASC PRESS
A. LEAK PRIER TO 1OOCKEQI 'A.[. NO-GC FOR GIRC

PRESSURIZATIUN 'UNDECKEO e I 3 HE PRESS ABNORMAL OR OECR.
l . l o

1pRE-PC[ ' 2. NO-GG FOR PDI °NOTE
l t l

1pOWE_E D o 3. ABORT- lONE HELIUM BOITLE CAN SUPPLY
oOESCEN T o USE UPS AS LUNG 'SUFFICIENT APS DELTA V CAPABILTY FOE
I _ AS PUSSIBLE INONLANDING ALTERNATE MLSSIONS.

'LUNAR e _. ASOENB NEXT BEST I
ISTAY I UPP_RTUNITY 1
g t o

_* LEAK AFTER ILUNAR eR, L. ASCENO I_MEOiATELY a
PRESSURIZATION °STAY I o

o o |

IRNOZ o 2* CONTINOE MISSION o

•,, MISSION REV DATE SECIIUN GRUUP PAGE

APOLLO 15 F_L 513/TI LM _RQPULSION SPECIFIC
-APS -APS Z6-3
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UOSSIONnULES

SECTZCNZ6- LNP.QPULStCN- APS- CONT_NUEU

R tULE ;ONDITION/NALFUNCTION' PHASE e _ULING * DUES/NOTES/COMNENTS

| e t
i • i

26-22 APS HE LEAK BEINBBN 'DOCKED/ IA. NO-GC FOR CIRC . _REF NAL PROD APS-_
_UAO CHECK VALUES IUNOOCKEQ I t
AND ASD HE REG I AN_ I ' e 3 HE PRESS A_NCRHAL nR DECR.
2 SHUTUEF VALVES _ "l I

g e o

IPRE-PD,] tB. NO-GC FOR PDI
t e o

'POWERED tC, ABORT- t
IDESCEhT _ USE UPS AS LONG
, i AS POSSIBLE e
€ e

'LUNAR °Co ASCENO NEXT BEST
'STAY t . OPPURTUNITY
o e

eRNDZ IE. CONTINUE RISSIUN- m
t ' DLUSE HE S_VIS '
i e
4 t
| t e
e • e

db-23 APS PROPELLANT/VAPOR t t a
LEAK DOWNSTREAM OF o * '.REF NAL PRUC ARS---
_UAO CHECK VAL_ES '' '

. t ' I ASC PRESS
'UNOLCK_D/IAo NU-GC EGR POI ' '
'PRE-PDI m ' 2A FUEL OR OXlO PRESS ABNORNAL

'PONERED tB. ABORT- ' 3 HE PRESS ABNORNAL OR OECR.
tOESCEk T t USE DPb AS LUNG
' ' AS P_SSLBLE '
e ,

'LUNAR 'C. ASCEND [R_EQLATELY '
eSTAY e ,
e ii

'RNDZ 'D. USE RCS FOR TEl '

MISSION REV DATE SECTiON GROUP PAGE
m l

APOLLO 1S FNL S/3471 LN PR_PULSIUN SPECTF[C

-APS -APS 26_-,6
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MISSION RULES
BECTIGN 26 - LM PROPULSION- AP_ - CONTINUED

i

n_ I ;ULE COND|TION/MALFUNCTIDN o PHASE o RULING o CUES/NOTES/COMMENTS

e e e
e e g

| i . t
!b-2_ APS PROP VALVE o i °THIS INDICATION PRIOR TO FIRST APS

MISMATCH .'ALL o CONTINUE MISSION 'ENGINE ON WILL BE CONSIOEREO A I_
LDELTA POST _ l 'FAILURE

' ' I. IF MISMATCH '
o PRESENT AFTER t
' ' ENGIhE SMUT OGWN '
' ' INHIBIT SUBSEQUENT o
o ' APS BURNS '

I oi

o o Bo IF MESMATCH e
m, o PRESENT _NLY WHILE

q o 8URNINGt '
I ' $UBSECUENT APS I
a t BURNS ARF POSSIBLE '
o i WITHCUT A o
Q D REDUNDANT SET OF
, o BALL VALVES TO '
o o START THE ENGINE '
o • e a
i I o

, . m e

_b-25 APS FU AND/DR Clio t o aAPS HAL PROD APS
LOb LEVEL ' '

' ' ' 4 ASD QTY

A, DURING ASDENI 'ASCEKT lAD CONTINUE MISSIUN o
i q i

b, DbNFIRMS aRNOZ 'E. USE RCS FCR TOT '
IN_UFEICIENT _ •
PROPELLANT FCR _
APS TP[ o .

I o e

l o q

o o i

t l

RULES Z6-26 o ,
THROUGH 26-2g ' ' I
ARE _ES_RVEO. I I I

MISSION REV DATE SECTION GRUUP PAGE

APOLLO 15 FNL 513/71 LM PROPULSION SPECIFIC
-APS -APS 26-5
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MISSION RULES

S_.CTLUN _6 - LM P_OPULS|GN - APS - CONCLU_I)

k [TkM

' APS - PKELAUNCH INSTRUMENTATION '

MISSICN RULE
!_-3C _EAS DESCRIPTION PCM CNBOARD TRANSDUCER CATEGORY REFERENCE

APS HE I PRESS GPOOOLP FEL MON G+W C(]_4MON HD - I OF 2M 26-2_,_]t22
APS HL LR PRESS GPOO4_F HD - PCM 26-2Oe21t22
APS HE 2 PRESS GPOOO2P FEL MUM C+W C_ HO - ! OF 2M 26-2t_2]t22
APS HE 2R PRESS GP_O_2P HD - PCM 26-20_21,22

APS HE REG PRESS GPOOIBP HD I OF 2 26-2ht22
APS HE REG PRESS GP0025P C AND W CCMMON HO M - PCM 26-20t22

APS FUEL TEMP GP07181 TEMP CCMMGN M - PCM 26-2n
APS FUEL LOW GPOgOBX C AND W CCPMGN HD 26-25
APS UXID TEMP GP|21_T TEMP GEMMON M - PCM 26-20

APS I)X|D LOW GPI4OBX C AND W CCMMQN HD ,26-25
APS FUEL PRESS GPI501P M - PCM 26-20t2|t22t23
APS UXID PRESS GPISO3P M - PGM _6-20t2It22t23

VLVS A UELTA P_S GP_ggTU _D 26-24

VLVS B DELTA PGS GP2998_ HD 26-24
APb [CP GP2OIOF HD

MISSION REV 0ATE SECTICN GROUP PAGE

APOLLO 15 FNL 513171 LM PROPULSION PRELAUNCH
- APS INSTR 26-6



27 LM REACTION J

CONTROL SYSTEM



NASA - Manned Spacecraft Center

MISSION RULES ]_

SECTION 2T - LN REACTION CaNTRQL SYSTEM

k ITE_

ZT-1 _ESERVED

27-2 _EFINITIONS

A. OPERATIONAL RCS SYSTEM

1, AN BCS SYSTEM CONTAINING EIGHT OPERATIONAL THRUSTERS SUPPLIED BY ITS OWN
PRESSUKIZAT|ON AhD FRDPELLANT FEEC SYSTEM INDEPENDENT OF ASCENT FEED AND
CROSSFEED,

2, FUEL AND_OR OXIU MANIFOLD PRESSURES GREATER THAN'OR EQUAL TO 1_0 PSI.

3o FUEL TENP GREATER ThAN OR EQUAL TO 60 DEG F AND LESS THAN OR EQUAL TO tOO
DEG E.

4. QUAO TEMP GREATER THAN IL9 DEG _,

KULE NUMBERS 27-3 THRUUGH 27-q ARE RESERVED.

lll i

MISWON REV QATE SECT[OI_ GRDUR PAGE
i i iiI

APOLLO 15 FNL 5/3471. LM REMCTION GENERAL - RCS
CONTRGL SYSTEM 2T-1
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•MISSION RULES

6ECT|DN 2.'/ - LM REACTIQN C_NTROL SYSTEM - CONTINUED

k ITEM

I SYSTEMS MANAGEMENT I

Z7-IO RESERVEU

_7-11 _ESERVED

27-12 PkOPELLANT GAGING

A. PRIME METHOD---

GROUND RCS PROGRAM (6.0 PERCENTi

6. BACKUP METHUD---

P_MD (GNBEARD REACOUT 13.0 PERGENT_ GRCU_O READLIUT [0._ PERCENT|

27-15 THE kCS SYS[EM SHOULU BE CROSSFED MHEN NECESSARY TO INSURE THAT NEITHER SYSTEM EXCEEDS ITS RCS
CONSUMABLE REDLINE.

_7-1_ ASCENI FEEU WILL NOT BE UTILIZED IF AN RC_ P_OPELLANT LEAK EXISTS DOWNSTREAM OF THE MAIN SOV_S;

RULE NUMBERS 27-15 THROUGH
27-19 ARE RESERVED.

e
MISSION P-EV DATE SECTION GROUP PAGE

iii i

APOLLO 15 FtIL 5/3/71 LM REACTION MANA6EMENT
CONTRBL SYSTEM 2T-2

=
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MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM - CONTINUED

k RULE CONDITI ON/MALFUNCTI ONe PHASE o RULING o CUES/NOTE S/COMMENTS

=l e e
e = i"

o SPECIFIC MISSION RULES o

t , o o
e e i

27-23 LOSS OF OPERATIONAL tALL °Ao CLOSE MAINS OF AFFECTED °RE/: HAL PROC RCS
RGS SYSTEM A OR B e e SYSTEM IF LOSS OF o

w e SYSTEM RESULTED t 1 RCS
' " FROM ANYTHING O'D'_RTHAN '

, o DISABLING OF JETS. m IA HE PRESS LOW OR DECR,
eo

t o CRUSSFEEO PROM GOUD e IB PQMD ABNORMAL
' ' . SYSTEM *

' ' ' 2 RCS PRESS QB TEMP ABNL_RMAL.
'DOCKED °Bo DO NCT UNDOCK o .

o i g 3 RCS A(B) MEG
°UNDCLKEO °C, NJ-GC F_R CIRC o

e e e

'PRE-PCI 'Do NO-O(; F_.R POl o
e o o

°PONEREO *E,I, PDI TO HI GATE - ABORTm
• oOESCENT ,

' e 2. HI GATE TO TOUCHDOWN- B
t t CONTINUE MISSION te

'LUNAR F. ASCENO NEXT BEST '
eSTAY eOPPORTUNITY o
t e e

'RNDZ °G. CONTINUE MISSION- •
t ' NO-GO FOR LN ACTIVE t
' ' DOCKING .
t e |
| e o

2 ?'-2 _. RESERVED • .

, i ii
MI $S|UN REV OATE SECTION GROUP PAGE

i in i

APCLP,O 12 FEL 543/71 LM REACTION SPEC(FIC-RCS
CONTRUL SYSTEM 2T-3

i i
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MISSION RULES 341

SECTION 27 - LM REACTION CONTROL SYSTEM - CONTINUED

k 'RUL[ 'CUNDITION/NALFUNCTION* PHASE ' RULING g CUES/NOTES/COMMENTS

o t
i t t
o t g

27-2; DECREASING LR L_S$ 'ALL °A. 1* CONTINUE USING BOTH °REF HAL PRUC RCS
UF RCS HE PRESSURE .e o SYSTEMS UNTIL MFLD '

t , PRESS IN BAD SYSTEM ' I RCS .
' ' IS LESS THAN LO0 PSI,'

m ' THEN CLOSE MAINS o 1A HE PRESS LOW OR DECR°
, e OF BAC SYSTEM
o o e IB POND ABNORRAL
o e 2* CRCSSFEED FROM GO00 '

t I SYSTEM 'WHEN MFLD PRESS DROPS BELOW 100 PSIi
a o °THE SYSTEM IS CONSIOERE£
tDOCKED/ °B° NO-GO FOR CIRC mNON-OPERATIONAL RFF RULE 27-2
oUNOOCKED o o

'PRE-P_,I DO, NO-GO FOR PO!

i i i

_POWERED tO.t. CONTINUE MESSLON IF 'O. RCS TROUBLESHOOTING WILL NOT BE
'DESCEhT/ ' SUFFIGIENT BLOWDOWN °PERFORMED AFTER Hl GATE
'LUNAR o CAPABILITY EXISTS IN o
'STAY I FAILED _YSTEM TO '
o e MEET THE RCS RE_INES .e

• ' ' DEFINED IN HR3-113 '
t , o

' ' 2. IF THIS CAPABILITY '
' ' DO_S NDT EXIST--- '
o t e

' ' IAI POI TO '
* ' HI GATE - ABORT '
e . e

' ' (B) Hl GATE TO '
' ' TOUCHDOWN - '
' ' CUNTINUE MISSION '
I o o

' ' IO| LUNAR STAY - ASOEN0 '
' ' NEXT BEST '
I ' OPPORTUNITY o
e e g

'RNOZ IE, CONTINUE MISSION o
€ I I
e o I

,2T-23 RCS PROPELLANT LFJ_K iOOCKEO °A. NO-GO FOR OIRO aREF MAL PROD RCS
DO_RqSTRF.AHOF MAIN qUNOOOKEO •

SOV'S ' ' ' t RCS
e oe

°PRE-PDI 'B. NO-GO FOR POl o IA HE pRESS LOW OR OEORo
! | e

i o ' _B PQMD ABNORMAL
gPOWER{O 'C,1. Phi TO HI GATE - ABORT o
OOESCENT q 4
. e

o ' 2. HI GATE TO TOUCHDOWN- o
' ' CONTINUE MISSION '
. o
'LUNAR '0. ASCEND NEXT BEST
'STAY ' OPPORTU_IITy .
. oJ

'RNOZ 'E. CONTINUE MISSION re. WITH AN RCS SYSTEM ISOLATED SOME
' * 'TRANSLATION CAPABILITY IS LOST
. e •

II i

MISSION REV OATE SECTIGN GROUP

APOLLO 11 I PAGE
FNLj 5/3171 LM REACTION ! SPEC|FIC-RCS

• CONTROL SYSTEM I 2T-k.
i
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MISSION RULES 342

SECTION 27 - LM REACT[CN CONTROL SYSTEM - CONTINUED

R RULE _CUNOITION/MALFUNCTION I PHASE ' AULING ' CUES/NOTESICOMMEETS

s | t
! I i

2T-2_ R_SERVED , t

e e e
t • i s

27-2 IMPINGEMENT ' ' 'REF HAL PROC RCS
CUNSTRAINTS VIOLAtED'DOCKED/ _Ao NO-GC FOR CIRC

'UNOOCK_O ' ' _B PQMD A_NORMAL
i e t

'PRE-POI 'B. NO-GO FOR PDI e

i e i
'_OHERED 'C°L. ABORT e
tOES-CENT ,

' ' 2. ABORT STAGE AS SOON '
' ' AS POSSIBLE o
, e e

'LUNAR '0.. CONTINUE MISSION g
'STAY '
t I e
I t I

'RNDZ 'E° USE RCS . Z FOR TPI '

e q
. s t
a e t

RULE NUMBERS ' .
27-26 THROUGH ' ,
27-29 ARE ' ,
RESERVED. ' .

,i

MESSION REV DATE SECT I.GN GP,OUP PAGEiii i i i

APOLLO 15 FNL 5/3/T1 LM REACTION SPECiFIC-RCS

CONTROL S YST,EN ZT-S
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MISSION RULES

SECTION 2T - LM REACTZON CONTROL SYSTEM - GONT|NUEO

o PRELAUNCH I_STRUNENIATION I

MISSION RULE
27-30 MEAS 0ESCK[PT[ON PCM ONBOARD TRANSOU¢,E_ CATEGORY REFERENCE

KGS °Aa PROP QTY GRIOBSQ QUANTITY OOMMON HD 1OF2 2T-Z3p22e2_12
RCS °AI HE PRESS GK_IOEP PRESS NON C AND W COMMON HD N 2T-23v20t22
RCS DAD EEG PRESS GRIZO1P PRESS NON C AND W COMMON HO -PCN 2Tt20o22t23
RCS eB° EEG PRESS GRI202P PRESS NON C AND W COMMON HO - PCM 2TtZOt22_23
RCS aUm PROP UIY GRIO_SO UUANTITY OOMMON HO IOF2 27-23.20_22

_CS qB ° HE PRESS GRI_O2P PRESS N_N C A_D W COMMON HD M 27-23_20p22p12 .
RCS 'A m FUEL TEMP GR21212 TEMP NON COMMON R - PCM 27-20

RCS IBm FUEL TEMP GREI22T TE_P MeN COMMON • M - PC_ 2?-20
RCS MAIN °AO CLSD GRQ609U MAIN SOV COMMON HD 2T-23
RCS MAIN eB° CLSD GR9610U NAlh SCV COMMON MO 2T-23
RCS °A° FUEL MFLO PRESS GREZOLP PRESS NON COMMON M 2T-20_23
RCS aBO FUEL MFLD PRESS GRZ202P PRESS HUN COMMON N 27-20t23
KCS CA' OX MFLO P_ESS GR3201P _R_SS NON COMMON M 27-2012_
KCS '_' OX MFLD PRESS GR3202P PRESS NON COMMON M 27-20o23
A/B XFEEO OPEN GRq613U CRSFO COMMON HO 27-2_.22
_UAD Z TEMP GR6OOST TENP MEN COMMON HD 27-20
QUA_ 2 TEMP GR60_3T " TENP NON COMMON HD 27-20
UUAD 3 TEMP GR6OO2T TEMP HEN GOMNUN HO 27-20
_UAD 4 TEMP GR60_T TENP MON COMMON HO 2T-2_
AS_ FEED OX|D 4AM OPEN GR9641U SYS A ASC ORID _OMMON HD

ASC FUEL
ASC FEE_ FUEL 'A' OPEN GR9631U SYS A ASC OX|D COMMON HO

ASC FUEL
A_C FEED FUEL °Bm OPEN GR9632U SYS BASC OXID COMMON HO

ASC FUEL
ASE FEED OXIO 'B' OPEN GRq642U SY_ EASC OX|O COMMON HO

ASC FUEL

MISSION REV r_ATE SECTIBN GROUP PAGE
ii

APOLLO 15 FML 513171 LM REACTION GENERAL-RCS
CONTRIIL SYSTEM INSTR 27-6
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MISSION RULES

SECTION 28 - SPACE ENVIRONMENT

k I iTEM
__i .....

* GENERAL i

ZB-I ALL DECISIGNS WILL BE BASED Ch CONFIRNED NEASDREMENTS AND/OR EVENTS AND PROJECTIONS BASEO CN
CONFIRRED EVENTS,

2_-2 OEFINITIbNS---

A, THE MAXIMUM OPERATIONAL CDSE (MODJ IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD EE
SUBJECTED BASED ON A SKIN DOSE ruF 600 BAD ANDIOR A DEPTH (GA.STROINTES.TINALI DOSE OF 5P RAE_

B° THE PLANNING OPERATIONAL DOSE (POD) IS THE MAXIMUM RADIATION DOSE TO TPE CREW WHICH AkV
MISSION WOULD BE DESIGNED DURING THE PLANNING PERIOD BASED GN A SKIN DGSE OF 250 BAD AND/OR
A DEPTH DOSE OF 25 RAGS.

C* THESE DOSES REPRESENT THE CUTOFF POINT WHERE A DECISION MUST BE MADE WHETHER TO CONTINUE CR
TERMINATE THE HISSICN°

D* THE RADIATION ABCDRBEG DOSE IRADI IS A UNIT OF ABSORBED DOSE WHICH IS EGUAL TO AN ENEBGY
DEPOSITION OF tOO ERGS/SRAM,

E* THE RELATIVE BIOLOGICAL EFFECTIVENESS (BEE| EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES
OF RADIATION IN PRODUCING THE SAME B|DLOGICAL RESPONSE.

THE AVERAGE RBE THAT mILL BE USED FOR SOLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1.21

F. THE RGENTGEN E_U|VALE_T YAM (REMi IS THE PRODUCT OF THE RA'O AND THE BBE (REN= RAD R RBEI*

G* A CONFIRMED EVENT IS GEFINEG AS AN EVENT THAT HAS BEEN MEASURED BY TWO CR MORE INDEPENDENT
SOURCES,

H* A SIGNIFICANT INCREASE GF THE MOO WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED
ON THE CHARACTER AND ACCURACY OF THE DATA AT THE TIME*

,,,.,,

MISSION REV CATE SECT I_h GROU_' PAGE
i

APOLLO 15 FNL 5/3171 SPACE GENERAL
ENV IBONNENT 28-1.
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MISSIONMU,¢S

SECTION 28 - &PACE ENVIRONMENT - CONTINUED

k ITrM

i MANAGEMENT _

Z8-3 T_E EXISTIhG AND PROJECTEr RACIATIUJ_ ENVIRC_MENT WILL BE A PART UF THE GUINO-GU DECI'SICN
PROCFSS.

IZB-k PKIU_ITY OF OATA---

A. NATURAL (SCLAR PARTICLE EVENT]

I, PRELAU_CH ANO EPC

(AT SOLAR PARTICLE ALERT NETWORK (SFAN)

(B) VELA NATURAL RACIATION SATELLITE

|C) PIONEER RACIATILE SATELLITE

(0) EXPLOREK RADIATIOh SATELLITE

(E) S_LAR PARTICLE MONITORING SYSTER.(SPMSI

2. ALL CTHER PHASES

(A| S/C INSTRUMENTATION

(1| VAN ALLEN BELT COSINETER (VABD)

12| pERSONAL RAOIATION ODSIM_TFR (PRO)

131 NUCLEAR PARTICLE DETECTION SYSTEM INPOS)

(B) SOLAR PARTICLE ALERT NETWORK (SPAN|

{C| VELA NATURAL RADIATION SATELLITE

(0) PIONEER RADIATION SATELLITE

(E| EXPLORER RA_IATIOh SATELLITE

IF) SOLAR PARTICLE MONITORING SYSTEM |SPMS)

B. ARTIFICIAL

1. ALL PHASES EXCEPT EPO

(AI JAEIC

(B) RIOMETER

2. EPU

(AT JAEIC

(B| RI_NEEER

ICE PRO

3. EAkTH ORBITAL MISSION

(A) PRO

(B) JAEIC

(C) RICNETE_

RULE NUMBERS 28-5 rHPOUGH
28-9 ARE RESERVED.

ii

MISSION _EV DATE SECTIGN GRUUP PAGE
i i i|1

APOLLO 15 FIlL 5/3/TI SPACE MANAGEMENT
ENVIRONMENT 28-2

,- , i i Jl



NASA - Manned Spacecraft Center

MISSION RULES 347

SECTION 28 - 5PACE ENVIRONMENT - CONTINUED

RULE CUNUITEON/NALFUECTION o PHASE o RULING o CUESINOTES/COMNEhTS

| • o

• SPECIFIC MISSION RULES a

r i
2B-1_ ANY SOURCE REPCRTS AOALL tpRCCEEO UNTIL o

P_SSIBLE ARTIFICIAL o °VERIFICATION FROM ALL a
EVENT o °ETHER SOURCES, o

o | o
e e o
e a e

.o o o
e _ w

2B-[ DEFINITE ARTIFICIAL °PRE.- eA. HOLD UNTIL I_FURMATI_N t
EVENT CONFIRMED BY °LAUNCH o FRUM REPCRTING SOURCES o
REPORTING SOURCES e I INDICATES THE NOD WILL o

i I NOT BE EXCEEDED, _ -
e e e .

°EPO IO.L. CONTINUE HISSION. 'B.I. CREW SHOULD BEGIN PERSONAL
t i UNLES_ DATA ANALYSIS IDOSIMETER READOUTS PER ,T4Jp Z-8
t o INDICATES THAT THE t
t o DOSE PROJECTED o
t o THROUEH TLi HILL 9

• o = EXCEED THE MUD BY A e
o i "SIGNIFICANT AMOUNT. t
o o IF T_E MUD WILL BE t
t i EXCEEDED EY A o
o o SIGNIFICANT AMUUNTt a

o PERFCRM A LOW EARTH e
o o ORBIT ALTERNATE
, o MISSION.
e t e

o 2. FOR DOSES =
_ APPROACHING THE MOO o

, o CONTINUE MISSION o
, t WITH CE_TINUDUS PRO o
' ' MONITORING AND o
t o CREW ASSESSMENT. t
t i CUNSIOERATIUNS WILL t
i o BE GIVEN TO CHANGING o
o o THE TRAJECTORY TO A o
e a LOW EARTH ORBIT UK o
t J REENTERING ASAP a
t a BASED CN ACTUAL I
o o CONDITIONS. I
i o t

tALL OTHER'C. C0hTINUE MISSION.
t t
| q t
o e o

i t e

2B-l_ NADIATION CONFIRMED IALL IREENTER NEXT BEST PTP IALSO APPLIES TO ALTERNATE EARTH
BY PRD READQUTS OR * o IDRBIT MISSION.
ON_DARD TM AND I I i
P_OJECT_D T_ EXCEED i I I
THE MOO , I I

t e |

e e o
e e

e e t
e e o

_B-13 MAJOR SOLAR FLAKE IALL tCONTINUE MISSION. i
PREDICTED I , I

e i i

e e t
e o o

J .

MISSION RE_ CATE SECTION GROU# PAGE
ill

AP_LEO I! FNL 513171 SPA_E SPECIFIC

ENVIRONMENT 2B-3
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3_B

MISSION RULES

SECTION 28 - SPACE ENVIRQN/iENT - C(]NTINUED

B _UL_ CONDITION/MALFUNCTION o PHASE t RULING e CUES/NOTES/CONNEhTS •

e t I
I i I

2B-l_ HAJOR SOLAR FLARE ' '
HAS uCCURREO ' o i

I e •

Ao UNCONFIRMED 'tALL CA. CONTINUE MISSLON* '
PARTICLE EVENT o o

I . I

6. CONFIRMED °ERE" 'Bo[o HOLD UNTIL DATA o
PARTICLE EVENT ILAUNCH e ANAtLYSIS INDICATES o
AND SDLAR o ' THAT THE HOD HILL NOT i
PARrILLE ALERT ' o BE EXCEEDED, '
NETWOEK/RTACF ' o
ANALYSIS o .
INDICATES THE NOD' o o
WILL _E EXCEEDED o g .
DURING THE e ' " t
MISSION ' '

e o i

_EPO 'B.2. CONTINUE MISSION. '
' ' IF OA/A ANALYSIS '
' ' INDICATES THAT THE '
' ' MUD WILL EE EXCEEDED '
' ' BY A SIGNIFICANT

' AMOUNT PR[OR TO '. o
! ' MISSION CCNPLETION, '
' ' TLI 18 NO-GO, '
e e

'ALL ' 3. CONTINUE MISSIUN. '
°OTHERS ' CONSIOEMATION WILL '
' ' HE GIVEN TO EARLY '
' ' (OR EXTENOEDI TEl '
' ' AND INHIBITING CREW '

' ' TRANSFER TU LM* '
. o e

L. CtJNFIkMED 'TLC aC.[. CONTINUE MISSION. 'C.1. CREW SHOULD BEGIN PERSONAL
PARTICLE EVENT ' ' CONS[OERATIDN IDOSIHETEK AND RAOIAT|ON SURVEY METER
AND S/C TLN OR ' ' SHCUL_ BE GIVEN TU 'READOUTS PER SOP _'-8
PRO READEUT ' ' ENTER IN NEXT BEST '
PROJECTIONS ' ' PTP |F T_E TOTAL DOSE '
INDICATE THE NOD ' ' CAN BE RECUCEO o
WILL BE EXCEEDED ' ' SIGNIFICANTLY '
DURIN_ THE q ' WITHOUT,INCREASING s
MISSION ' ' THE TOTAL RISK TO '

' ' THE CREW. '

'LO • 2. CONTINUE MISSION. '2*IA) HATCH-DOWN A_TITUOE NAY BE
' ' CUNSIDER EXTENDING 'USED TO REDUCE THE TOTAL DOSE.
' ' LUNAR CRBIT STAY '

' ' TIME IF THE TOTAL ' IBI IF A PARTI_LE EVENT IS
' ' DUSE TG THE CREW 'CONFIRMED THE CREW WILL TRANSFER
' ' wOULD EE REDUCED °FROM THE LM TO THE CSM ASAP,
' ' SIGNIFICANTLY BY '
' ' LUNAR SHIELO|NG, '
I I

'LUNAR ' 3. CONSIDER REDUCING THE '
'STAY ' LUNAM STAY TIME '
' ' AND/OR EVA,IF THE '
' ' TOTAL DCSE TO THE '
' ' CREW _N EE _EOUCEO '
' ' SIGNIFICANTLY WITHOUT '
' ' INCREASING THE TOTAL t
' ' RISK TC THE CREW. '
e t e

'ALL t 6, CONTINUE MISSION *
'OTHE_ q !
'PHASES '

i i

MISSION REV DATE SECTIBN GROUP PAGE

APOLLO 15 PNL 513171 ISPACE SPECIFIC
I ENVIRONMENT 28-4



NASA - Manned SpacecraftCenter

MISSION RUL[S 34_

SECTIONaS - SPACE_NV]RONMENT- CONCLUDED
R ITEM

t [NSTRUMENTATICN REQUIREMENTS i

MEAS DESCR|PTI_N RCM ONEOAKD TRANSDUCERS CATEGORY HISS) ON ROLE REE

_-L5 RAOIAT[u_ O_S|RETER 1 . CK_QS[K HD 2B-12
(CM _EPTH DOSE RATE)

VAUD

RADIATION DOSI,METER 2 CKIOSZK HD ZE-I2
(CN SKIN DOSE RATEi

UUSIMETE_ RATE CHANGE CKIG53_ HD, 28--12

NPDS

PROTON COUNT RATE CHAN I STO820K HO 28-16

PROTON CCUhT RATE CHAN 2 STO8ZIK HD ZB-16

P&OTON CCUNT RATE GHAH _ STOE22K HD 28-1_

PROTON COUNI RATE CHAN _ STOBZ3K - HD ZE-16

ALPHA COUNT RATE CHAN I STO830K - HO ZE-l_

ALPHA COUNT RATE GHAN 2 STO83IK - - HD 28-16

ALPHA COUNT RATE CHAN 3 STOB32K - - HD 28-1_

PROTON INTEGER COUNT KATE STO83BK - HD 28-16

TEMP NUCLEAR PART, DET STOBAOT - - HD ZS-IA

TEMP NUCLEAR PART. ANAL STO86IT - - HD 28-I6

PERSONAL RAOIATiQ, N D_SIMETER |PRO) - 3 - ONBOARD - MANDATORY TO . 28-14
BE ON.BOARD

RATE SURVEY METER (RSMi I - C_BOARD MANDATORY TO 28-16
BE ONBOARD

,im i iii ,,,

• MISSION REV DATE SECTIBN GROUP PAGE
,, i

APOLLO 1S FNL 51_I/71 SPACE INSTR REQ
ENVIRONMENT 28-5
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MiSS|ON RULES _z

SECT|ON _q - RECOVERY

k RUL_ 'CONDITION/MALFUNCTiON B PHASE o RUL|_ o CUES/NOTES/COMMENTS '

o i o

* SPECIEIC t

e e o

2_-1 ACCEPTABLE WEATHER _PRELAUNCFOMANDATORy e
CdNDITIUNS g_ =
AND RECOVERY , _ *
CAPABI.LITY_ t o o
IN THE LAUNCH t =
SITE AREA. o t o

o w e
e | o
w e e
t 4 •

!29-Z ACCEPTAULE WEATHER °PRELAUNDHgHIGHLY DESIRABLE o
CUNOITIONS _ g w
AND RECOVERY I o o
_APABILITY_ o o o
i,_ T_E LAUhDH ABORT = m =
_kEA TO IOOO NM o o =
I)U_kANGE AhO IN o e
THE MIOPACIFIC = o t
RE_{]VERY ZONE , o o =

t o e
= e e
t o o
o e e

Z9-3 ,'nl_l_U_ OF 7[ AMP o °HIGHLY OESIRABLE °TO PROVIDE _ HOURS OF CP
HOURS OF CM o u °PUSTLANDING POKER PLUS ONE
PGSTLAhUING PD_ER o o oUPRIGHTINGo
AVAILABLE AT o e o
LANUING. t o o

o o e
o • e

t | o

ZD-_ MINIMUM OF aS AMP o _MANDATORY °TO PROVIDE E8 HOURS UF CF
HUURS OF CM o B _POSTLANDING POWER PLUS ONE
P_STLANDING POWER t = oUPRIGHTING.
AVAILA_LZ _ _

AT LANDING, o o e
e e

e e e

o e o
i o e

2g-5 UNTIL ENTRY - 2_ o °HIGHLY DESIRABLE °TO PROVIDE WEATHER AVOIDANCE
HOU_S_ RETAIR UELTA = o _CAPABILITY,
V CAPABILITY TO o o =
MUVE ENTRY POINT o o o
./-500 NM o o o

*WECOVERV CAPABILITY WILL BE BASED PRIMARILY UPON THE LOCAL
RECOVERY UNIT CCPRANDEROS EVALUATION OF HIS CAPABILITY TO
PERFORM THE RECOVERy ORERATIGEo WEATHER GONDITIUNS AT THE
TIME OF DR LANDING AFFECT BOTH RECOVERY _APABILITY AND
STRU(_TURAL 1RTEG_ITY OF THE OR. THE FOLLOWING GUIDELINES
ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO
RE-EWAL_TE---

WORLD WIDE LA_CH SITE

SURFACE NINCS 2_ KNOT_ _ KNOTS
CE|L|NG _O0 FT _OO FT.
VISIOILITY 3 NM L/2 NM
WAVE HEIGHT 8 FT B FT

i

MISSION REV OATE SECTION GROUP PAGE

APCLLO 15 FNL 5/317t BECCVERY SPECIFIC
• 29-1

' ,, ,, ii
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MISSION RULES

. . SECTION 29 - RECOV_Y -CONCLUDED

k _ULE CONDITiONIRALFUNCTEON o PHASE • AULING o CUES/NOTESICONNENTS

t e o
e e e

Z9-b AN ELLIPSE 163 NH IEARTH _RANGATGRV e
UPRANGE, 152 NN °ORBITAL * o
DDNNRANGE AND 50 NM t o o
TO EITHER SlOE OF 'i , * i
55 OEG/55DEG i t o
TARGET POINT-- AND _ • *
AN ELLIPSE E05 NM o o. t
UPRANGE AND m * ,
DOWNRANGE AND 60 NN't * o
TO EITHER SiDE OF o o o
THE R_LL RIGHT 90 _ ! o
DIG (DELAYEGi * e o
TARGET POINT kILL I 'l o
_E CLEAR OF ALL G I I
LAND. o I o

g e m
| o e
m o o
• = t

Z_-T REMAINDER DF *EARTh *HIGHLY DESIRABLE =
HANEUVER FOOTPRINT IORSITAL o
AND AN ELLIPSE [09 _ i ,

II/ NR UPRANGE AND , I _ _ ,

D_HNRAN_E AND _O NH o g I
TO EITHER SIDE * i o
OF 90 DEG/9ODEG * o i
TARGET PCINT-. * o i
AND ELIPSE 105 o a u
NM UPRANGE ANO _ t i
U_NNRANGE AND 60 NM o o i
TD EITHER SiDE GF o e
RULL RIGHT 90 DEG o o I
TARGET P_INT HiLL o e I
BE CLEAR DF LARGE i _ i
LAND HASSESo o e I

a i o
t e i
o e ,
e e t

29-_ A 5 NH RAOIUS CIRCLEo_OST-TLI ORANDATORY _ •
CENTERED ON THE GNC_ t o t
TARGET PClhT AhU AN o I t "
ELLIPSE 26 NH * o a
UPRANGEo 26 NH o _ I
DOHNKANGE AND 52 NH * o Q
EITHER SIDE OF THE o i ,
EHS TARGET POI.NT * g I
WILL BE CLEAR OF ALL ° e ,
LAND. o • l

o o o

i i
o l o

Z9-9 REMAINDER OF tAOST-TL[ *HIGHLY DESIRABLE o
OPERATIONAL o ! a
FOOTPRINT I I a
(SEE RULE 1-40l o o o
HILL BE CLEAR OF o e o
LARGE LAND NASSES i * t

El

MIS_ON REV DATE SECTIBN" GROUP PAGE
i i

APOLLO 15 FNL 513/71 RECOVERY SPECIFIC
2q-2
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MISSION RULES

SECTION 30 - AERONEDICAL

ITEM
__ q.....

GENERAL •

30-1 PKELAUNCH

PRIOR TO COMMITTING TO LAUNCH• THE FDLLCWIhG CONOLTIONS MUST BE MET---

A. SAT[SFACTCRV FLIGHT CRE_ PFYSIOLOGICAL STATUS,

B. THE PININUM CABIN OXYGEN CONCENTRATIGN FUR LAUNCH 1S 60 PEPCENT,

_, THE MINIMUM SUIT OXYGEN CONCENTRATION FCR LAUNCH IS 95 PERCENT.

30-2 THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN. WATER PRESSURE ABOVE ThE CABIN PRESSURE&
SUIT LOOP PURGE {S R£QUIREB IF THE SUIT-TO-CABIN DELTA PRESSURE _EMAI_S AT ZERO FOR A PERIOD CE
5 MINUTES.

30-) THE POTA_LE WAIER PH MUST BE _ITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING°

50-4 rHE MAXIMUM ALLC_ABLE CONCENTRATION OF PCD2 IS 5NM OF HG.

30-5 LAUNCH

THERE ARE ND MEDICAL KEASChS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONDITIONS
[NTULERAfiLE Tb THE CREW,

30-b EARTH ORB|T AND _EP SPACE OPERATIONS

EARLY MISSICN TERNINATION FOR MEDICAL REA_CNS FALLS INTO TWO CATEGORIES---

A. uNSET CF CCNOITIONS WHICF ADVERSELY AFFEC[ CREW SAFETY, UR FUNCTION AND PERFORMANCE

d. FAILURE DF SPACE_RAFT SYSTEMS TO NAiflTAIN A PHYSIOLOGICALLY SATISFACTORY ENVLROMRENT

30-7 WATER PALATABILITY

CREW EVALUATION OF THE DRINRING WATE_ IASTE WILL BE THE BASIS FOR DETERMINING WATER
PALATABILITY, EVEN FOK KOH CDNTAMINATICN,

EULE NUMBERS 33-8 THROUGH
30-16 ARE RESERVED

MISSION REV DATE [SECTION GROUP PAGE

APCLLG 15 FNL 5/3/TZ AEROMEDICAL 'GENERAL
30-L
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MISSION RULES

SECT|L']N 30 - AER(]MEDICAL - CONTINUEI;

RULE C_]ND IT IUN/MALEUNCT{ ON e PHASE e RULING D COFS/N{_T E S/CONM ENT S

o e i

o i

i SPECIFIC MISSION RULES g

o e o

iO-151 LUSS O_ tALL tA. CONTINUE MISSION vA. ARTIFACTS ANTICIPATED DURING

UNkEAOAt_LE EKG °PHASES ' eLAtlNCH. MCC SURGEON WILL EVALUATE

o i ITHL PRnBLEM AND .v_y RECOMMENO EARLY

e o IM[SS[_N TERMINA T ICgN IF CORRECTIVE

n o IACEIb:I IS "lOT EFFECTIVE.
e o o

'EVA og. CONTI_E M[SSI,3N og. _ICC SOR¢.E_F, WILL" EVALUATE
o g PRIIhLEM A',!D R r:C F_MEN{) CORRECT{ V_

I qACTI_JN* IF NLIT EFFECTI. VEw CEVA _AY

_ IBER ECI_4_I[ NDED.
! o e

o e ¢

3('~[6 ALIN_JWNAL HEART °LAtJf_CH °A. CONTINUE glSSIIIN 'HCC SURGF.IN _¢ILL EVALUATE [HE

FAIEt RIOYTHM OR _KG I ,, IPRF)BI.E_ aND !_AY kECOMMEND EARLY

IEPO °E. NU-GL] FOR ILl g'4ISSI[IN TFR_41NATION IF CI_RRECIIVE

, t _ACTI_N IS tl'lT EFFFCTIVEo

• aTLC gC. NO-GO FCR LCI
o

ILO °L;. ENTER NEXT _EST PTP

egVA °Eo TER_'IINATE EVA

°TEC _F° ENIEI_ _XT EEST PTP

o o _

3gi-17 AON_IkMAL RESPIR_ILJRY_LAUkC_ _A. CONTINUE M|SSI_JN eTHE ARt_ORt'_AL _AT_ c WILL BE EVALUATEC

F_ATE o _ _cIy THE MCC SURGFGk AND EARLY MISSION
"EP£3 '_. e'I_3-GC FUR ILl _TERMINATION _Y nF RECC}MMENOED I(-

' '(,,JRF(ECTIVE ACTI IN IS NOT EFFECTIVE.

ITLC gC* _-_;_ ELR LLI i

'LO 'O, _NrF_ NEX! utsr PTR
o o i

_TEC rE° ENTER NEXT EEST PIP '

e o
e _

3_-1_ rj,,_SEr dF SERIOUS _LAUNCH IA. C_I_TINUE MISSIJN _MCC SURGEO'I ,4ILL EVALUATE AND MAY

HEI)ICAL PRGt}LEM e t CRtw MAY ELECT TLJ IRECUMMEN{) EARLY MISSION TERMINATIOf_

o Ag(JRT IF INTOLERAELE _IF C[;RRFCTIVE ACTION IS NOT

_' ' 'EFFECTIVE.

o_pcj '_. ENTER ,'dEXT BEST PTP *

'TLC °C* ENTER NEXT HEST PTP o

ILQ '_O. ENTER NEXT E_ST PTP

IEVA °E* TERMINATE EVA I

_TEC IF, ENTER NEXT EEST PTP

MISS(ON R_V GATE SECTION GROUP PAGE

APGLLO 15 FNL 5/3/71 AERU,_ECICAL SPECIFIC
PHYSIOLOgiCAL 33-2
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MISSION RULES

SECTION 30 - AEROMEDIQAL - CUNTINUED

R RULE CONDIT]ON/NALFUNCTI.ON o PHASE , RULING ' CUES/NOTES/COMMENTS
n--_ ...................................................................................................

e e I
• e e

3O-lg DYSBARISM IN ANY ZLAUNCH °Ao CONTINUE MISSIUN tA.I. CHECK SUIT INTEGRITY.
CREWMAN o , ,

, o CREW PAY ELECT TO '2. IF CONDITIONS PERMIT CREW M_
', o ABORT IF CONDITION IS 'ELECT TO OVER- _RESSURIZE.
¢ t INTOLERABLE '

' 'IA) ALL THREE SLITS CONNECTED TC
' • 'SUIT CIRCUIT.
! e t

, , '(B) SUIT DEMAND REG TO PRESS
o o 'POSITION
a , z

' * '(El MONITOR SUIT PRESS (SHOULD REACH
' € '4 PSID IN T5 SECT.

' J '(DI SELECT SUIT DEMAND REG INLET SEL
' ' 'VALVE TO OFF WHEN SUIT PRESS REACHES
• ¢ '4.h PSID."
l € t

_ '(El MAINTAIN SUIT OVERPRESSURE BY
' ' 'OPENING INLFT SELECTgR VALVE AS
o o 'NECESSARY.

, * o 'NOTE--- RELIEF FUNCTION DE DEHANE
• * tREGULATDR IS ISCLATED WHEN USING
' ' _THIS PROCEgURE.
l •

'ALL 'E. TERMINATE PHASE 'B. MCC SURGEON kILL EVALUATE Abe

' ' 'MAY RECOMMEND EARLY MISSION
' ' ENTER NEXT BEST PIP 'TERMINATION IF CCRRECTIVE ACTIUM IS
' ' 'NUT EFFECTIVE.
e q

' ' e
a

30-20 UKAL TEMP EXCEEDS ' ' 'HCC SURGEON MAY RECOMMEND EARL_

101DEG F. DESPITE i , oMISSION TERMINATION IF TREATMENT IS
CURRECTIVE ACTION. ' ' 'UNSUCCESSFUL.

z

A. IF DUE TU ILLNESS°LAUNCH ¢A.L. NOT APPLICABLE
= ,

'ALL Z. TERMINATE PHASE '
z e e

' ' ENTE_ NEXT BEST PTP '
# e o

U. IF RESULTANT FROM*LAUNCH 'B.I. NOT APPLICABLE
THERMAL OVERLO_D ' _

'&LL ' 2. TERMINATE PHASE '
, o z

' * ENTER NEXT BEST PTP '
t J o
, # #

o _ o

30-21 PLSS METABOLIC oEVA 'A. IF AMBER LINE IS 'A. AMBER LINE L(MIT IS WORK

UVERLUAD. o o EXCEEDED--- *SUSTAINED AT A RATE GREATER THAK
' ' DECREASE ACTIVITY. °25OD BTU/HR FOR _ PERIOD LONGER THAE
' ' '5 MINUTES, AS OETERMINEO B_
o € *PREFLIGHT ERGOMETRY CALIBRATIONS.
' ' 'THE MCC SURGEON WILL EVALUATE ANC
• ' 'MAY RECOMMEND DECREASED CREk
, J tACTIVITY .

t ##

' *B. IF RED LINE IS 'B. RED LINE LIMIT IS WORK SUSTAINEE
, o EXCEEDED--- 'AT A RATE GREATER THAN 3000 BTU/HR
o ' S_DP ACTIVITY AND REST. 'FOR A PERIOD LONGER IHAN 2 MINUTES,
o _ 'AS DETERMINED BY PREFLIGHT ERGUMETRY
' I 'CALIBRATIONS. MCC SURGEON WILL
' ' 'EVALUATE AND MAY RECOMMEND THAT THE
' ' 'CREW STOP ACTIVITY AND REST,

i € e

RULE NUMBERS 30-22 ' ' t

THROUGH 30--2_ ARE ' '
RESERVED. * '

H|SSION _EV CATE SECTIGk GR_UR RAGE

APOLLO 15 FNL 513/71 AEROMECICAL SPECIFIC

PHYSIUL_GICAL I 33-3
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MISSION RULES

SECTION 30 - AEROMEOICAL - CONTINUED

R RULE ICONOITION/RALFUNCTION t PHAS6 m RULING , CUES/NOTES/COMMENTS

30-25 INCREASE IN ?CC2 ' o ,
t • J

A. IS GREATER THAN .'LAUNCH IA.l. CONTINUE MISSION 'A. POD2 SHOULD DECREASE BELOW 2 VM
Ok EQUAL TO ' • e 'HG WITHIN 3_ MINUTES.
7.6 MN HG ' '

tALL o 2, CUNTINUE MISSION '
, q i

, I CHANGE LIQH CANISTER m

B. GREATER THAN UR _LAUNCH eB.I. CONTINUE MISSION
E_UAL TO ' '
7.6 MM HG m ,

AND UNABLE TO ' I
DECREASE

'ALL m 2. CONTINUE MISSION 'H.2. LIOH CANISTFRS WILL NOT BE

' ' 'CHANGFO IN AN UNPREESURIZEU CABIN.
, t Ill OPEN SUITS AND '
' ' BREATHE FROM '
' ' CABIN '
e m

' ' IBm CHANGE SECOND '
, i LIGH CANISTER '

i

, t 'ICI TEST PCO2 SENSUR 'b.2.(CI PCJ2 SENSGR TEST---
, I m

, m t. IS[_LATE SUI1 CIRCUIT B_
m , 'DISCONNECTING SUIT HOSES FROM THE
, i 'SPACECRAFT

'. SUIT CIB RET AIR VALVE CLOSED
oI e

' 'o CRACK 02 METERING VALVE TO OPEN
, I m
, t 'o PUFGE FOR 30 SECONDS
o e t

' ' '. CLOSED (12 METERING VALVE
, t

, m '. IF ABOVE PROCEDURE RESULTS IN l

m , 'PCO2 BEADING NEAR _FROt THE PC02
, o 'SENSOR IS OPERATING PROPERLy

| e i
m e m
i m ,

C. GREATER ,THAN OR 'LAUNCH ICol. CONTINUE MISSION
EQUAL TO ID MM HG' I

IALL ' 2. TERMINATE PHASE '
m e ,

' ' ENTER NEXT BEST PTP m
m • m
m •

e Ie

30-26 PCO2 mALL ICONTINUE MISSION t
INSTRUMENTATION e ,
FAILURE I ,

I I
I I I
I I m
i i e

RULE NUMBERS30-27 ' i
THROUGH 39-34 ARE I e m

MISSION REV OATE SECTION GROUP PAGE
i i

APOLLO 15 FNL 5131T1 AEROMEDICAL SPECIFIC
EQUIPMENT 3D-6
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MISSIONRULES

SECtiON 30 - AERO_ED|CAL -CONCLUOED

8 ITEM

i INSTRUMENTAT[CN REQUIREMENTS =
................................

GSM

MISSION ROLE
_'1-35 MEAS DESCFIPTION PCM GNBOARO TkANS[)UCERS CATEGORY REFERENCF

ELECTROCARDIUGRAM CJOObOd NOT DISPLAYED M* 3!'-15/16

ELECTROCARDIOGRAM CdOqblJ NUT OISPL_YED M* 30-15/16

ELECTR[JCARDIOGRAH CJOO62J NOT DISPLAYED M* 30-L5/16

CO2 PARTIAL PRESSURE CFOOOSP METER CdM,_uh HI) 3_-2127128

SUIT CABIN DELIA PRESS CFO_O3P hCT DISPLAYED HD 3h-3/I9

ORAL T_PERATURE CLINICAL M 39-_q
THERMOMETER

PNEUMUGRAM CJ,)2OOP NOT DISPLAYED HD _-17

PNtU_UG_AH CJ,)2_IP N_JT DISPLAYED HD 3(I-17

PH_UHU{;RA_ CJJ232P _'._I uISPLAYEB HO 3_-17

LM

CO2 PARTIAL PRESSURE GFI521P MEIE_ HD

ELECTRDCARDIOGRAW GT9999 NOT DISPLAYEL M*_ 30-15/16

P_U_UGRAM NOT DISPLAYED HD 3_-17

PLSS

PLSS ELF(TRZGAgDIUJRAM GTBI26d M** 3n-15116

*_ANDATIIHy dNTIL SUIT R_OM DEPARTURF

_*MAt_I)AT_RY dhTlL LM CL_S_uUT

MISSION REV CATE SECTIb6 GRuUP PAGE

APCLLO 15 FNL 513/71 AEROMEOICAL INSIR RE_
3_-S
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MISSION RULES

/ SEClIGN 31 - LUNAR SUBF_E UPERAT(ONS

F ITEM

_CCNSTRAINTS AND OPTIONS

_I-! THE REAL TIME DETERMINATION JF LRV MOBILITY RATES WILL BE ACCOMPLISHED BY USING THE SPEED MA_E
GOOD BETWEEN KNOWN POINTS. THIS VALUE MAY BE BIASED DOMhMARO BY QUALITATIVE JUDGEMENTS OF
TERRAIN CHARACTERIS[ICS OR PRCJECTEO MOBILITY OEGRAOATIONS. IT MAY BE BIASED UPWARDS ONLY FCR

KNOWN TIME LOST FOR SURFACE OESERVATIDNS. THE PROJECTED VALUE MILL BE UTILIZED IN MAINTAINIEc,
THE CURRENT ORERATIOhAL ENVELOPE AND LN REASSEMENT OF EVA'S.

RULE NLIViBERS31-2 1HROLK;H
31-30 ARE RESERVED

MISSION KEV OATE SECTION GROUP PAGE

APOLLO 1_ FNL 5/31Tl ILUNAR CONSTRAINTS
iSURFAGE OPS AND OPTIONS 31-1
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MISSION RULES J_I

SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

ITEM

ePRECEOENCE/SCFEDULINGt
.......................

}1-3_ IN ESTABLISHING THE OPERATIONAL SURFACE EXPLORATION PLANw THE TRAVERSE PLANS PREPARED BEFOE_
LAUNCH WILL BE USED AS BASELINES _ND MODIFIED AS NECESSARY TO ACCOMMODATE THE ACTUAL LANDING
PUINTt RADIUS _F OPERATIC_St TIMELINE AND MbEILITY CONSTRAINTSt AND LUNAR SURFACE _tARDWARE
CAPABILITY TO REACH THE SELENELOGICAL FEATURES THAT A_E ESTABLISHED IN THE FOLLOWING PRIORITY
ORDER, THE APPRJXIMATE PERCENTAGE SPLITS OF SCIENCE STATION TIME DESIRED FOR TH_ VARIDLS
SELENDLOGICAL REGIONS ANC THE MINIMAL TIME RE{UIRED FUR EACH REGIUN ARE INCLUDED---

_. APEN_INE FORT 50 PERCENT 2.30 MINIMAL TIME

B, HADLEY RILLE 2_ PERCENT 1"00 MINIMAL TIME

C, MARE AREAS 10 PERCENT 30 MINIMAL TI_E

D, kCRTH COMPLEX 15 PERCENT 45 MINIMAL TIME

E. SECONDARY CRATER CLUSTER 5 PERCE_T 20 MINIMAL TIME

)1-32 FOR SITUATICNS _HERE ALL SURE_E TASKS CANNUF _E ACCOMPLISHEOp THE EOLLUWING _RDER OF PRECEDENCE
WILL BE USED IN ,_AKING TASK TRAOE-UFFS.

TBD

31-J3 kEASSESSMENE DE THE OPERATIONAL EVA PLAN _ILL _E GuNE IF ANY UF THE FLLLOWlNG CONDITIONSEXIST---

A, BEHIND TIMELINE BY _ORE THAN 15 MINUTES

B. AHEAD UP TIMELINE _y PORE THAN 15 MINUTES

C, DEGRADATION OF THE LRV TO SUC_ AN EXTENT THAT A MINIMUM OF A KM/HR VEHICLE
SPEED CANNOT BE MAINTAINED

MISSION REV CATE SECTIC_ GROUP PAGE
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MISSION RULES _)2

SECTION 31 - LUNAR SURFACE CPERATIDNS - CONTINUED

I_ ITE_

31-3z IF A REALIGNMENT OF THE TRAVERSE IS REQUIREDt EITHER BY EXTENSIONS OR REDUCTIONS, THE REVISICN
WILL NORMALLY BE PASSED TC THE CREW AS EVA PAD UPDATES AT APPROXIMATELY THE 113 AND 2/3 EVA
_UNPLETICN POINTS. . -- --

31-3! S_IENCE STOPS TO BE SCHEDULED DR TO REMAI_ SCHEDULED MUST PROVIDE A MINIMUM CF TO MINUTES ACTIVE

S_IENCE TIME AND_MINUTES OPERATIONAL OVERHEAD TIME WITHIN THE REQUIRED DEPARTURE'TIME .

31-3( H[GHLY UEStRAOLE _TAT[_NS MILL KQT BE CDNSICE_ED TO BE A PA_T OF THE NORMAL SURFACE EXPLORATICN
PLAN, HOWEVER, HIGHLY OESIRAELE STOPS MILL BE PREPLANNEU AND STriPS "WILL BE RADE IF

A, THE CREW IS AHEAD OF THE TIMELINE BY SUFFICIENT TIME TO ALLOW A MINIMUM OF IO MINUTES

ACTIVE SCIENCE T['ME BY EITHER TAKING TIME FROM A SUCCEEDING STATION OR HAVING TH-'_-SURPLUS
TIME lh ADVANCEr GR

_° THE SIATION IS UPGRADED TD MANDATGRYp AND GIVEN A HIGHER PRIORITY THAN A SUCCEEUING STATION_
ANU CORRESPONDING TIME IS DELETED DOWNSTREAM FROM THAT POINT IN THE TRAVERSE.

31-37 SPECIFIC TASKS TU BE ACCCRFLISHED BY THE CREW AT A SCIENCE STriP WILE BE G_VEN A RELATIVE

PHIUkITY _ITHIN THEMSELVES FOR THAT STOP. IN THE EVENT TASKS MUST BE DELETED_ THE LUWEST
PRIORITY TASK wILL BE DELETEO FIRST AND SO ON UNTIL THE MINIMUM SCIENCE TIME HAS BEEN REDUCED TO
LESS THAN 13 MINUTES IN NHICH CASE THE ENTIRE STOP WILL BE DELETED,

RULE NUF_BERS31-)8 THROUGH
)I-50 ARE RESERVED

MISSION REV CATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3171_ LUNAR PRECEITr-.NCE/
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MISSION RULES 363

,,, SECTIOh 31 - LUNAR SURFACE OPERATIONS - CONTINUED
R ITEm,

SYSTEMS _ANAGEMENT

31-5 LRV PRIME ORIVING CONFIGURATIEN IS DEF|NEO AS

A. FOUR WHEEL DRIVE WITH FRCNT WHEELS POWERED FROM BATTERy _ AND REAR WEEELS POWERED _REMBATTERy 2

B. FRONT AND REAR STEERING ENABLEO WITH FRONT STEERING POWERED FROM BATTERY I AND REARSTEERING POWERED FRO_ BATTERy ?

C. PRIMARY ./- 15 VDC .POWER SUPPLY SELECTED

O. dOTH PWM_S SELECTED

E. FRONT WHEELS CUNTROLLEO 8y PWM I AND REAR WHEELS CONTROLLEO HY _HM 2

F. NAVIGATIOh S_STEM oh

O. REVERSE LECKOUT SWITCF lh LOCKOUT POSITION

H. BATTERY COVER_ CLOSED

3_-5_ OEVIATIONS TO THE PKIME DRIVING EONFIGURATIbIw MAY BE INSTIGATEO FOR THE FOLLCWING CAUSES---

A. INOPERABLE STEERING UNIT

B. _IuH/L_ CURRENTS INC[CATIKG SHORTSI_PENS IN SPECIFIC COMPONENTS

C. BATTERy OR TRALTICN DRIVE SYSTEMS bVEPFEATING

lJ. ACCUMULATIVE IMBALAhEE lh EATTE_Y LEADS

E° FAILURES IN TRACTIUN TRite SYSTEMS

F. EXCESSIVE DuST

{,. DRIVIhG IN REVERSE RECUIRED

_L-_ THE UMIVE ENABLE SWITCHES WILL NUT BE OPERATED AFTER INITIAL CONFIGURATION EXCEPT FOR FAILURESuk NALFUNCTIUN ISOLATION.

)I-SA L,_V PArtYING CONSTRAINTS FCR LRV AND PAYLL]AC THERMAL CONSiOEF, ATIuNS ARE AS FOLLOWS---

PARKING DURATION _ SUN AZIHU______ CRITICAL ITEM

LESS '{1tAN-- MINUTES

-- TO -- MINUTES

MORETHAN-- MIMJTES

MORE THAN -- MINUTES NOT PERMITTED
IN SHADOW

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 3[ - LUNAR SURFACE OPERATIONS - CONTINUED

F ITEM

31-55 LkV _ATTbRy POWER/THERMAL PA_GEMENT WILL BE ACCOMPLISHED THROLI_H RECONFIGLIRATI(]N OF THE BATTERY

LOADS AND BY OPENING/CLOSInG THE BATTERY ('OVERS. THE DESIRABLE CONDITIONS TO BE MAINTAINED
THRNUGtI THIS MANAGEMENT IN ORDER OF PRICRITY ARE

a. BATTERIES MAINTAINE[ IN TEMPERATURE RANGE OF 100 BEG E TO 125 OEG F DURING ,JPERATI_G
PERIODS WITH NO EXCURSIONS ABOVE 140 BEG F

b. RELATIVE STATE-OF-CHARGE BETWEEN BATTERIES BALANCED TO WITHIN 5 AMP-HOURS

_L-Sb LKV bATTERY COVE_S WILL fie CPENEO OUBING LRV CLUSEUUT AT T_IE LM ONLY IF BATTERy THERMAL

PREDICTIONS SHOw A P(_SSIBLE REOLINE (I_O BEG F) VIOLATIU_ PRI_IR TO THE END qP THE SIJCCE_OI_GEVA.

_L-57 L_V _ATTERY COVERS WILL BE OPENED AT TRAVERSE STOPS ONLY T£) PREVF_T BATTERy IHERMAL REDLINE (TL,_OE(_ F| VIOLATIUN.

31-5 THF LRV MUST REMAIN STATIL_ARy F_R ) MINUTES FOLLOWING NAVIGATIC]N SYSTEM TURh-ON TO ALLOW TE_
UIR_CTIC}NAL bYRD UNIT IOGUI TC ATTAIN OPLKATI_G SPEED.

_1-59 L_V JGU _EALI_ME(_T _ILL _E ACCCMPLISHE_ BEFORE _)EPARTURE FFNM THE LM ON EACF EVA AND WHEN THEFULLO_Ih(, CLNOITIONS APPLY---

A° THE UGO HAS DRIFTED _ DECREES Gk MORE AS DETERMINED BY COMPARING DGU HEADING WITH TRL_
HEAuI_G LCMPUTED FROM LRV ATTITUDE AhO SUN SHADOW DEVICP (SSOi READINGS.

_. TP_E EV_ TRAVERSE CO_TIhU_TICN WILL INCLUOE SEGMENTS WMEkE THE LM IS NOT VISIBLE.

MISSION REV BATE SECTION GROUP PAGE
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MISSION RULES

SECT|ON 31 - LUNAR SURFACE GPEKATIONS - CONTINUED

h _ULE CONDITION/MALFUNCTION m PHASE m RULING I CUES/NOTES/COMMENTS

m i m o I m
o

i o a

o * oSPEC{FIC o ,
o J m

o I o
o I o

31-60 TRACTION DRIVE MOTOR ° t

EXCEEDS 40C OEG F o , o
ANO , , m

t € l

A. MOTOR RE_UIREU o IA. IF FEASIBLE, SCHECULE *
FuR ACCEPTABLE ' ' TRAVERSE STOP TU i
MOBILITY i t ALLOW M_TOR COOLDOW_ *

n o WITH HOTTEST MOTOR IN =
i m SHADE. _THERWISEt BEGIN o
o i FALLBACK TO WALKING l
o o TRAVERSE ENVELOPE WITH i

m i MOTOR IN SERVICE. '
o i I

B. M_TOR NOT o IB. SHUT DOWN MOTOR '

REQUIRED FOR = m ELECTRICALLY AND f
ALCEPTABILITY m t DECOUPLE AT NEXT m

, m STOP IF ACCEPTABLE q
o a _DULDONN HAS NUT *
m l OCCURRED PRIOR TO o
o o DEPARTURE, =
o = q
i o o
i t o
o m o

31-6' FORWARD OR REAR i eELECTRICALLY DISABLE THE t
STEERING UNIT FAILS m mFAILED STEERING UNIT. o

T_ RFSPOND TO HAND- e m t
CONTRtLLER COMMAND t •

o m i

i e i
t q e

e e

31-62 FORWARD OR REAR _ 'ELECTRICALLY O|SAB_E AND QMECHANICAL O_COUBIING AND STEERING

STEERING UNIT DRIVE o 'MECHANICALLY DECOUPLE °LOCKING ARE IRREVERSIBLE FOR THE
HAROOVER WITH HAND t °AFFECTED UNIT AND LOCK °FRONT WHEELS.
C_NTRCLLER IN NEAR t IAFFECTED WHE_LS IN o

CFNTFR POSITION a mSTRAIGHT AHEAD POSITION. '
e e i
; o l

_)1-63_ BOTH STEFRING UNITS o mELECTRICALLY DISABLEr m
DRIVE HARDOVER o °DECOUPLEt AND LOCK o
CONTRARY TO m ISTEERING, CREW ASSESS o
STEERING COMMAND J °DIRECTIONAL CONTROL o

o mUSING L_FT/RIGHT DRIVE m
t °POWER TO DETERMINE t
m °TRAVERSE LIMITS. i

iii

MISSION REV DATE SECTION GROUP PAGE

APOLLO _ FNL S#_IT_ LUNAR LRV
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MISSION RULES

SECTION 31 LUNAR SURFACE OPERATIONS - CONTINUED

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

31-64 BATTERY TEMPERATURE BATTERY CELL BREAKDOWNF_Ay OCCUR
EXCEEDS OR PREDICTED ABOVE 140 DEG F.
TO EXCEED 140 DEG F

A. CONDITION A. SHIFT ELECTRICAL LOADS
PREVALENT WITH TO OTHER BATTERY.
ONLY ONE BATTERY

B. CONDITION B. OPEN BATTERY COVERS

PREVALENT WITH AT TRAVERSE STOPS B. MAY REQUIRE TRAVERSE CURTAILMENT
BOTH BATTERIES GREATER THAN IF OPENING BATTERY COVERS AT

30 MINUTES. TRAVERSE STOPS WILL NOT ALLEVIATE
CONDITION.

31-65 TRACTION DRIVE

MOTOR TEMP EXCEEDS
450 DEG F

A. MOTOR IS NOT A. REMOVE MOTOR FROM A, MOTOR IS REUSABLE AFTER
NEEDED TO SERVICE ELECTRICALLY, COOLOOWN TO BELOW 400 OEG F.
P_INTAIN LRV DECOUPLE MECHANICALLY
MOBILITY. AT NEXT STOP.

8, MOTOR IS REQUIRED B. MOTOR WILL BE KEPT B. ATTEMPT MOTOR COOLDOWN WHILE IN
TO MAINTAIN IN SERVICE. USE BY---
ACCEPTABLE LRV

MOBILITY. I. DRIVING AT LEAST 4 KM/HR

2. AVOIDING PROLONGED UPSLOPES

31-66 EITHER BATTERY
TEMPERATURE EXCEEDS

140 DEG F

A. BATTERY IS NOT A. REMOVE FROM SERVICE A, COOLDOWN Fg_Y BE IMPROVED AT NEXT

REQUIRED FOR LRV ELECTRICALLY BY STOP BY RAISING BATTERY COVERS. SEE
MOBILITY. SHIFTING LOADS TO GBJ_PH OF STOP-TIME VERSUS TFa_PERATURE

GOOD BATTERY. DROP.

B. BATTERY IS B. LEAVE BATTERY ON LINE B, POSSIBILITY OF BATTERY STRUCTURAL

REQUIRED FOR LRV WITH LOWEST POSSIBLE FAILURE IS INCREASED. AS VOLTAGE
MOBILITY LOAD ON IT, ATTEMPT WILL BE HIGHER WITH ELEVATED

COOLDOIWN AT EACH STOP TEMPERATURES, CARE MUST BE TAKEN TO

BY RAISING DUST COVERS. INSURE THE OVERHEATED BATTERY DOES

NOT ASSUME ADDITIONAL LOADS IN THE

SHARED pOWER AREAS.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 31 LUNAR SURFACE OPERATIONS - CONTINUED

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

31-67 BRAKE WILL NOT
RELEASE ON ONE
WHEEL

A. TRACTION DRIVE A, REMOVE POWER AND A. IT WOULD BE WORTH TIME TO CHECK

IS NOT REQUIRED DECOUPLE WHEEL BEFORE THE WHEEL AFTER EACH STOP AS WORKING
FOR LRV F_BILITY CONTINUING MISSION, VIBRATION AND SHOCK MAY FREE MECHANISM.

B. TRACTION DRIVE B. ATTENLDT TO FREE BRAKE B. IT IS DUBIOUS IF TRACTION DRIVE

IS REQUIRED FOR BY BACKING/FORWARD WILL OVERC(L_ME BRAKE, BUT ALL EFFORTS

LRV f¢DBILITY MOTION t LEFT AND RIGHT SHOULD BE EXPENDED BEFORE ABANDONING

STEERING C(DF#4ANDS, AND LRV.
INDUCED SHOCKS AND

VIBRATION. IF ALL FAILS,
USE TRACTION DRIVE TO

OVERCOME BRAKE TO ACHIEVE

LRV MOBILITY.

51-68 ABNORM._L AMPERE REDISTRIBUTE LOADS TO AFTER EXHAUSTION OF MALFUNCTION

UNBALANCE BETWEEN MAINTAIN BATTERY PROCEDURES, SUSPECT BATTERY IS IN
BATTERY 1 AND REDONDANCY. IF A DEFINITE THE FAILING MODE AND BE PREPARED TO

BATTERY 2 MOTOR SHORT EXISTS SWITCH ALL pOWER LOADS TO GOOD

(LOSS OF POWER OUTPUT OF BATTERY. A GOOD CUE IS THE VOLTAGE

TRACTION DRIVE) SHUT DOWN OF BATTERY UNDER LOAD.

TRABTIO_DRIVE _ODECOUPLE
AT NEXT STOP.

31-69 FRONT WHEELS DO NOT OECOUPLE STEERING BOTH ASSURE THAT STEERING IS NOT JAP_AED

RESPOND TO HAND- ELECTR[CALLY XkND BY _RUTS t • BE CAREFUL OF OECOUPLING

CONTROLLER STEERING MECHAN]CALLY. ATTEMPT TO FRONT STEERING AS IT IS IRREVERSIBLE.

COM_V_NDS FREE SYSTEM BY MOVING BE SURE TO NEUTRALIZE SERVO BEFORE

VEH]CLE SHORT DISTANCES. RECOUPL]NG THE STEERING.

O
MISSION REV 3ATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 LUNAR LRV 31-8
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MISSION RULES _H

SECTION 31 - LUNAR SURFACE CPERATIUNS -CDNTINUEO

PHASE' WOLING ' CUES NOTES'CnWMENTS
e ! _ m g e

i

31-70 A. ONE _R RCRE ' °A. USE AS NECESSARY AND *A. USE BY SW|TC_ING MOTUR ON CE
WHEELS DRIVE _ * AS POSS(BLE TO ACHIEVE DUFF, REMEMBER A MOTOR RUNNING ELL

REGARDLESS CF . _ o MAX MOBILITY* OECOUPLE °FAST USES LESS POWER THAN qNf
HAND-LCNTRDLLER ' * AND ROWER DOWN IF AND *RUNNING TO9 SLOWLY,
PUSITIGN o o ONLY IF MOTCR IS o

o o UNMANAGEABLE, o

_, LUSS OF DRIVE * 'E. DECOUPLE CNLY AFTER o

FROM CNE UR o o EXHAUSTING MALFUNCTION _B. TRY TO AVOID SETTING THE LRV IK
TW_ hHEELS o g PROCEDURES. CONSIDER _A SITUATION WHERE IT IS RE_UIREE

t o USING O_JACK RABBITOg _TNAT IT MOVE SLOWER THAN _ KMIHR.
t MODE IF IT IS AN

' o ELECTRONICS fAILURE, t
o € e
e e

31-T I. COMMAND VEHICLE o _OO NOT DECOUPLE UNLESS _SPEEO IS FREEr SO 00 NOT DEGRADE LRV
ACCELERATION t *VEHICLE CONTROLLABILITY °PERFORMANCE IN TERMS OF SPEED OR

ABNORMALLy HIGH t *IS ADVERSELY AFFECTED. aTORQUE LOADING UNLESS ABSOLUTELY
ISPEEO NOT VARIABLE I *MONITOR MOTOR _NECESSARY.
ON ONE OR MORE * *TEMPERATURES o ,
WHEELS) o o o

I e o
• o o
e e e

"e e |
e e e
e e I

RULE NUMBERS 31-72 o ,
THROUGH 31-t00 ARE *
RESERVED. o *

.; MISSION REV DATE SECTICN GROUP PAGE
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS - CONCLUDED

l TE_M___M

SURFACE EXPLOPJ_TIONSYSTEMS

31-101 THE FILM-REMAINING STATUS FOR 70-Mi_lFILM WILL BE TRACKED VIA PERIODIC CREW READ-OUTS TO INSURE
RETENTION OF ADEQUATE FILM FOR TASKS REMAINING ON THE EVA. FOR FILM-LIMITED SITUATIONS, PHOTO
DOCUMENTATIONWILL BE REDUCED IN THE FOLLOWING SEQUENTIAL STEPS---

A. ELIMINATE HIGHLY DESIRABLE pHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASKS.

B. ELIMINATE NtANDATORYpHOTOORAPHY WIIERETV COVERAGE CArlADEQUATELY FULFILL THE
PHOTO I)OCUMENTATIONREQUIREMENT,

C. ELIMINATE MANDATORY pHOTOGRAPHY BEGINNING WITH LO_WESTPRIORITY TASK.

THE 16-MI_FIU_ WILL BE USED AT THE CREW'S PREFERENCE EXCEPT FOR ONE MAGAZINE TO BE RESERVED FOR
FILMING THE EXCAVATION OF THE SOIL MECHANICS TRENCH.

RULE NUMBERS 31-102 THROUGH

31-110 ARE RESERVED.

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES 3T_

SECTION 32 - ALSEP

_ULE

mGENERAL'

THE FOLLOWING MISSICN RULES APPLY TO FLIGHT CREw INVOLVEMENT WITH THE APOLLO LUNAR SURFACE

EXPERIMENT PACKAGE (ALSEP) WHILE THE CREW IS UN THE LUNAR SURFACE. THESE RULES ARE
EXCERPTED FROM IHE EMRD FOR APOLLC 15t AND MISSING LETTERS ON RULES OR PISSING RULE NUM_FfiS
PERTAINING TO GUIDELINES DR RULINGS RILL BE FOUND IN THAT or_CUNE',IT.

ALSEP OPERATICNAL GUIDELINES
..........................

32-I GENERAL

A. THESE ALSEP GENERAL OPERITIf)NAL GUIDELINES ARE BASED UN OBJECTIVES IN THE FULLOWIEG
PRII)R!TIES---

1. PSE

2. HFE

3, LSt4

4. SWS

S. SIDE/CCGE

6. DTREM(MSIS)

7. ENGINEER IlqG

NOTE

RIPPLE-OFF SEQUENCE IS---
l, S{CE/CCGE
2. SwS
3, P_;E

THROUGH _ REFERENCEEHROFOR P,°OLLO IS (ALSEP A-2).

L. THE ALSEP IURN-LiN SE{UE,'_CE IS---

1. ASTRCNAUT ACTIVATES SPORTING PLUG SWITCH ASAP AFTER DEPLOYMENT,

2. ASTRONAUT ACTIVA1ES ASTRO SWITCH NO. I. AFTER ACTIVATING SWIRTING PLUG
S_I TGH,

M. IF THE GRCUND IS UNABLE TO COMMAND A TRA_qSMITTER ON AND/OR EXPERIMENTS ONt THE ASTRONALT

WILL TURN ASTRU SWITCHES NO, Z ANOIOR NO, 3 DURING EVA NO, I WHEN REQUESTED FROM THE
GRUUNC*

N, REFERENCE APOLLL IS EFRC (ALSEP A-2).

: MISSION REV DATE SECTION GROUP PAGE

APOLLO LS F_L 5131?1 ALSEP GENERAL
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MiSSiON RULES 372

SECTION 32 - _LSEP - CQNTLNUEO

K RULE

32-I
CO_T,

O. IF ALSEP DEPLOYMENT TIME BECOMES CDN6TRALNEU AND THE CREW MUST RETURN TC THE LM, THE RIG
SHGRTING PLUG AND THE ASTRONAUT SWITGH NOD I SHALL BE ACTIVATED BY THE CREW IF THE ANTENNA

IS EMPLACED. IF THE ANTEKhA IS N_T EMFLACEDt THESE SWITCHES SHALL NOT BE ACTIVATED (PICK
UP HERE ON EVA NO, 21,

P. THE COMMAND CARRIER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATION EXCEPT TO SE_D
COMMANDS AND REMOTE SITE HANOOVERS FROM DEPLOYMENT INITIATION UNTIL AFTER LM LIFT-OFF TO
PROVIDE ADDITIONAL PROTECTION AGAINST THE GENEKATI_N OF SPURIOUS COMMANDS,

,_. REFERENCE ARDLL_ 15. ENRO fALSER A-2I,

R. IF A HARD OBJECT IS ENCuUNTERE0 WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUIE
ON EITHER HFE PROBE HOLE, THE FOLLOWING WILL B'E ACCOMPLISHED---

1. IF THE THIRD STEM SECTION IS NOT ATTACHEDo WITHDRAW AND START AT A NEW LOC_TION
FUR A MAXIMUM CF TwO WITHDRAWALS.

_. IF THE THIRD STEM SECTION IS ATTACHEDt CONTINUE UNTIL 10 MINUTES OF POWER ON
TIME FOR DRILL STRING HAS ELAPSED.

32 ,2
THJ:U

32,,10 REFERENCEAPOLLO 15 EHRD (ALSEP A-2).

, i

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES

SECTION 32 - ALSEP - CONCLUDED

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

32-11 REFERENCE APOLLO IS

THRU EMRD (ALSEP A-2)
32-73

32-74 SIDE DUST COVER DO NOT REINSTALL- CONTINUE DEPLOYMENT.
CONES OFF DURING INSURE DUST COVER IS
DEPLOYMENT CONPLETELY OFF.

32-75 REFERENCE APOLLO 15

THRU EMRD (ALSEP A-2)
32~80

32-81 CCG£ DUST COVER DO NOT TRY TO DUST FROM ASTRONAUT'S GLOVES DOES

CONES OFF DURING REINSTALL MORE HARM THAN HAVING COVER OFF.
DEPLOYMENT.

32-82 REFERENCE APOLLO 15
THRU E_RB (ALSEP A-2)
32-110

MISSION REV DATE SECTION GROUP PAGE
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MISSION RULES :_75

SECTLGh ]_, - LUNAR _,RBLT EXPERIMENTS

W ITE'_

o GENERAL '

_3-i PRIOR TU SIM ODOR JETTISON THE SIH EXPERIMENTS AND SLIENTIFIC UATA SYSTEM |SOS( WILL BE P,JWERFU
AS REQUIRED TU SUPPURT THE FELLCRING FUNCTIUNS---

A. THERMAL MCNITORING ANC TFERMAL _ANAGEMENT OF THE _IM BAY.

{,. PERIODIC ADVANCEMENT CF THE PANURAMIC ANC MAPPING CAMERA FILm.

J_-2 KESCtIEDUL[NG OF EXPERIMENT OPERATIJN IF RE{UIRED DUE TO EXEESSIVL CONSUMABLES USAGE (RESt PkFt
Ell.) OR ANCMALOUS EXPERIMENt OPERATION _IlL BE ACLuMPLISHED hITHI,W THE GU|DELIN[S OF THE
EXPtRINE_T PRICRITIES.

3J-3 LUNAR ORBIT SIN UAY FWP[RIMENIS ARE LISTED BEL_)W Ill THE|_' O_DER UF PRIORITY.

A. _A,_MA-RAY SPECTRUMETER {GRSI

is. X-RAY FLUCRESCENCE

G. ALPHA PARTICLE SPECTRCM_TER

U. SM uRBITAL PHOTbGRAP_[C TASKS

E. SUuSATELLITE IP AND F SI

k. MASS SPECTROmETeR (MS)

_3"-_ IF t._:KIK_Aib DETECTED IN AN EXPFNIMENT AND IS OEGRAL_INb ONLY THAT EXPERIMENT, THAT EXPERIMENTq'S
JR_-I_),TIjF,_,ILl ,'_]T_ TERMINATED EJR THE MISSIUN BUT HAy HE RESCHEDULED TO MAXIMIZE TF'E
_(.IEi'_T|F[G _ETb,g_.

_2,-_ a_-TER SIF̧ DOUR JETTISOF,_ TN_ C'_M _TTITUDE WILL _E (.UNSTRA|NEO TC; K_EP r)IRFCT SUNLIGHT FRCM
ENTE_.:_G THE EXPER|MENT SUN AVOIDANCE tNVELOPES.

33-b ThE EXPERIMENT TIE UOWh _ELEASE FUKCTICNS WILL BE ACTUATED JUST PRIOR 1_ THE FIRST BOOM
EXTE,_SIUI_.

33-7 ALL EXPERIMENT CuVERS _ILL BE CLOSED FOR THE FOLLOWING CONDITIONS AFTER SIN D(IOR JETTISON---

A. ACTIVATION OF SM RCS JETS A2_ A_t BI, CR B_

b. SPS BURNS

C. WATER A,_U URINE DUMPS (PASS MAY _E fULLY EXTEI_OEO BUT uFF)

_. FtJcL CELL PURGES (MASS MAy BE FULLY EXTLNbEU BUT UFFI

E. VIULATICN CF THE SUN-AV_ICANCE ENVELOPE

F. H2U B_ILER UPERATIQ_

_s-_ SM _CS THRCSTERS A2t A_ _It _kO B_ WILL BE EISAHLEU DURING ALL EXPERIMENT OPERATIONS WITH
ThRUSTErS C_ AND C3 ALSO DISABLED OURI_G MASS SPECTR_ETER OUTGASS[NG AND OPERATION.

MISSION REV DATE SECTION GROUP PAGE
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"MISSION RULES

SECT[CN 33 - LUNAR ORBIT EXPERIMENTS - CONII_JET_

,, ITEM

}}-Iv WATER AN{) UR[FiE DUMPS WILL BE {_,HIB]TE0 FF,CM I HMUR BEFQRE _jNTIL IMMEDIATELY AFTER P At_O _S
LAUNCH.

3_-19 .ATER A_b URINE UdMPS _,ILL c_ INHIBITEC FRCM } HOURS _IEFORE _Jt,IIt. IM_':EOIATELY AFTER PC AND MC
L)PERATIIJNS,

3a-]l AN ATTITUOE IJEAOP,ANU OF _?.5 OEGR[ES will _E USEr) UURIfL{J ALL CAMERA UP_-RA[ILINS ,',NO HANDAT_.FY
LASE_ _LTIHETE_ ILA) (JPEPATI,_No A _ L)EG_EE OEAD{IAND _ILL RE uSED FUR ALL UTHER EXPERI'4E_.I
LJPEPATION.

_-12 _ FA[LURb CF A_f EXP_IMEhT CCVEP OR EXTENSIt.N MhCHAP_[3'4 .ILL %'_T PRECIIJOE AN EVA FOR FlL,'_
R_3_IEVAL.

_-I _ ;-,%]LIJKFJr Iiq SUI_SATELLITE [C CLEAR The LAUNCHER F(JLL[}WI!J_,A VAt ID q',i;_l]AR_LAUNCH INOIC:_TJC_
_[LL P_F.LLUL]_ A,_ EVA l:tJRFILM RETRIEVAL°

L_-14 fl_r_ AiI{ (V,uACCEPTAt_LE CbcS bK lIdLM PI]SITIUN. THFSF _,RE TFIE APP_r}PRIATE BOC}M TAIKgACR
I_II]_ATL),<AND VISUAL ¥ERIf IL_TICN _-RL]_Ai_ UNbOCREI) L_. A'_Y ,_On_ THAT CA_NCT [IE VE_[F[EII a&
-_ T_CT_L_ _Y L,_ OF THESe. _E4F,S _iLL _E ASSUK_F) T!) Ht E_,TE_iLEf)RFYON{) _ [NCPFSo

]_-!b _II_l-,,;AA_,c_EC_L]i_IES_,ILL NCL I!:_VI[-_/ATLF}lh TH{ PU_.bUIT _'F SC|ENCt DATA UNLESS THE UATA REIr.G
_.JLL_[.TLU Ib Jbu_Et) TIJ L_I _V_Rf II'IPO_TANT THAF, ALL SU_.E_I_ENT _ATA.

_-16 C_JF;_{CTIVE ACTI(];_ FDF. ANY EXPERIMFF, T M_LFUKCT[_N _[L/ RtQUIKE C_FW PARTICIPATION. THE CREW _iLL
_ A,_AKE_ED TO SUPPORT TrqS _F_CFT _LT_II_ Tr_ _I_SIL{', C£_NSTKAI_TS.

3_-|T I A _tarl-G[._ FCR L{J| _WILL NIIT PRECLUDE SIM _AY (]CUR JETIISIIN.

}3-i_ F_ A LUNAR FLY-bY MISSIZK THE P A_O F3 LAUNC_ TIME _|.LL HE SFLECTED TU SATISFY THE FoLLOWInG
CRITERIA---

TBD

RULE NL_IBERS_3-19 TIHROL_;H}_-2% REF THE EHP-.DFOR APOLLO 15

_ISSION RFV DATE SFCTION GROUP PAO_

APOLLO t5 FNL 5/_/7_ LUNAR C_}IT GENERAL
EXPERIMENTS _3-2
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MISSION RULES

SECTI(_{) 33 - LUNAR _SIT EXPER|ME_TS - CuNTIF,UED

R ITE_i

tOPTICS _v_NAGEMENTt

5J-3(" THE FILM IN THE PANOHAF'[C AN{) FI_,PPING CAMERAS (PC AND MG) Hill {![ (YCLED AT INIERVALS OF 24 ./-

HOURS° THE CAMERAS A_ID SI}S SYSTEM WILL de ACTIVATE{) TL; _ONIICI'k THESE FUNCT[ONSo

33-31 OURING ALL POWERED FLIL.MT PHASES THE PC WILL eE PLACEO IN THE °Pc'r)ST' MUf)_:AF,F. Tt_F MC I_ TF_F
_STAhOBY I k_LL}E _ITll IMAGE MTI_.°CEF.I

_5-32 [l_E PC LFhS STL_ PL)S|TIb]_ _ILL EE VEKIFIEZ, PHIOR TO SIM O!UK JETTISUIN AN[] PRIrIR TO [NITIAT[F,b
IFIEkMAL PRECUN01T|ONINb CF IHE PC° Ar)OITI_NAL STOw VERIEIEAIIDN_ WILL BE SCFEUOLED AS RF{QO]REC,.

_5-33 A PG PHOlO SEGbENEE WILL NET EXCEED TbO MINOIES.b

35-34 TME PC H_AIEHS WILL be EEABLE_ A MAXIMUR GF 25 H_JU_S R_I(_R lO THF FIRST CAMERA OPERAT{CN l_

ALIuW FuR THERMAL STA61L[ZAT[CN° the PC HEAEERS WILL REMAIN _NA_LEU _ETWEEN PHOTO PASSES.

}J-35 [HE ,_C _|LL _ PLACFt; i;_ 'STANOEY _ A MAXIMUM CF 25 HIJURS PRIOK TO THe FIRST CAMERA OPERATION IO
ALLU_ FU_ THERMAL STAbIL[ZATICN° THE MC WILL R_4AIN IN STaY dFT_FEN PHOTO PASSES.

3S'75 T_E @UOM SPECTRe_ErERS _[LL NL_MALLY _c FULLY RETKA_IcD ON SUPFACF PHOTOGRAPHY PASSES. BOC,W

E_TtNSIOI_S UP I_ _ INCMF_ L)LI_INb PA_URA_[C CA_EkA GP_HATIUI_ A_{, 29 I_CHES OLRING MAPPING CAMERA

{;PERATIDi_ ARE ACCEPTABLE IF REQUIkEO FOR SYSTEMS MANAGEMENT.

_-31 iN Id_ EVt_T GF LXCESSIVE GN2 USAGE_ _HE CPERAIIUN OF UNE CAMERA _ILL NQT BE tERMINATED TO SAVE
GN£ FU_ IHE ETHER CAMERA.

J3-38 T JTAL FAiLUre CF THE bN 2 SYSTEM W|LL NO[ RRcCLU )E _TTE'IPTS TU (_PFRATE THE PC AN{) PC.

RULE N_ 4BERS 33-39 THROUGH
J)-_ _E RESERVED°

_ISSI_N REV 0ATE SECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 LUNAR ORBIT ('RTICS MGT

EXPERIMENTS 33-3
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MISSION RULES

SECTICf_ 3_ - LUNAR _RBIT EXPERIMENTS - CONTINUED

ITEM

tBOOM MANAGEMENT _

53-45 THE ELKS[ TL_E THE SPECT_LRETER BQUM_ ARE USED THE LhTEb_ITY UF TH_ RETRACT FUNCTION WILL EE
VERIFIED PRIdR T8 EXTENDING THE BUOMS BEYOND 18 INCHES. IF THE R_TRACT CAPABILITY HAS BEEN
LOST, THE FIRST EKTENSIDk _ILL EE DELAYE_ dNTJL IMMEUIATELY AFTF_ TH£ OIRCULARIZATION MANFUVER_

33-4E ANY BUGM EXTENDED BEYON_ 18 INCHES THAT _ILL NUT RETRACT WILL BE JETTISbNED PRIOR TU ANY $9S
_ANEUVERo

33-41 A ORS BOOM RILL NOT BE JETtiSONED rO ACHIEVE AN _ON-TIMF' SUBSATELLITE LAUNCH BUT aILL

EVENTUALLY BE JETTISONED TO CLEAR THE P AND FS LAUNCH ENVELOPE,

}}-h_ A SPEC_RDMEIER B_OP hill _ET EE JE]IISCNE_ To RE_UVE AN OBSTRUCTION FROM THE CAMERA FOV_S,

_-4q PARTIAL BOOMEXTENSI(2CISOR RETRACTIONS WILL BE ACCOMPLISHED BY TIMING THE B(X3_EX?ENSIONIRETRACT]ON
PER FIGURES TBDo THESE FIGURES WILL BE CALIBRATED IN FLIGHT,

RULt_ NU_BERS 3_-50 T_RUUGF
_3-5'_ ARE RESERVED

PISSIJN RFV CATE SECTION GROUP PAGE

APOLLO l_ FNL _1_171 LUNAR OEBIT BDOM MGT
EXPERIMENTS 33-4
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MISSION RULES

SECTICf_ 3_ - LUNAR ORBIT EXPERIMENTS - CONTINUED

R ITE_

=_ASS SPECTROMETER MANAGEMENT l
..............................

3_-6! THE MASS SPE_TROMETEk IRS) _CC_ WILL BE FULLY EXTENUED BEFDRE TNF MS FILAMENTS ARE POWERED.

_-6] ThE MS WILL dE CUTGASSED PRI_R T_ EACH OATA CGLL_CTIGN PERIOD.

_}-(_ DbkI,wG MS OUTGASSIr'X_TNE SPECT_CMETER IN_TRUMENTATI(JN WILL BE PUWERED.

53-63 THE IU,_ SObRCL HEATER OPERATIC_ WILL BE Ih,HI{_ITEU FRJM 15 MINUTES BEF{}RE UNTIL I H{JUR AFTER A
_ASTE *_ATER DOPPt URINE DUWP_ OR FUEL tELL PORGE.

33-L,_ I!ATA _,:)LL6CIION wILL _E INNIr_I3"ED FRUM 5 MINUTES _EEIJRE UNTIL 2 HDURS AFTER A WASTE WATER DUMFi
URINE DUMPt OR FUEL CELL PURGE.

_}-_5 bM RCS THRbSTFRS A2, A4, _L, BAt C_ ANb Ca WILL tie INHIBITED DURING ION SOURCE HEATer
JRERAT[o_ ANO UATA CULLECTIJ_.

33-b6 THE MS _ILL _E CP_RATED NC $CCNER THAN 6 hCUMS AFTER ANY SPS MANEUVER.

RULEr'_JFIBERS33-67THROU(;H
33-74ARE RESERVED

MISSION REV GATE SECTION GROUP PAGE

APnLLO I! ENL 513171 LUNAR CRBIT MASS SPEGT
EXPER{PENTS MGT 33-_
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Mt SSlOl4 RULES

Set'TICN )3 - LUNAR ORBIT EXPERIMENTS - CONTINUED

k l TEM

, GA_MA RAY SPECTROMETERM_W._,GEg_IENTt

_-75 THE GAMMA RAY SPECTROHETER (GRS) WILL BE ADJUSTED TO MINIMLI4 SENSITIVITY AT IURN-CN IF THE UNSTAGED LM
IS DOCKED TO IHE CSM.

_3-7b THE GRS GAIN STEP CONTROL _ILL BE USED TO KEEP THE CALIBRATION PEAK L_CATION ERRORS WITHIN lq
PERCENT,

_3-77 T_E GRS VETO CIRCUITS _[LL BE OISA_LLO FuR A [O-M[NUTE PERI_U NEAR THE END CF THE FIRS? HOUR _F
_PERATION AND AT APPROXI_AI_LY 5-HOUR INTERVALS THEREAFTER.

._3-78 THE GRS hILL NOT BE ROWERFC WF[LE IN THE V_N ALL_N BELl

RULE NUMBERS33-79 THROUGH
33-84 ARE RESERVED

MISSION REV DATE SECTION GROUP PAGE
l

APOLLO I_ FNL 513171 LUNAR GRUIT GAMMA RAY

EXPERIMENTS SPECT. MGT 33-6
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MISSION RULES

S_CT|_h 33 - LUNAR GRafT EXPERIMENTS - CONTINUED

R ITEM

' X-RA¥1ALPHA SPECTREMETER MANAGE_ENI g
........................................

)3-_5 THE X-RAY SPECTRHMETER S_tAR MCNITUR UCOR WILL BE OPENED PRIOR Tn THE FIK_T DATA C(}LLECTICN
PEkldO IN LUNAR JRBIT,

_3-8b W_ILE IN LUhAR _kEITt THE X-RAY ANO ALPHA PARTICLE SPECTROMETERS mill BE CALIBRATED OFICE EACH
UVERATIONAL GAY _Y POINTING THE LUNAR DETECTuRS AT PFEP SPACE FJR _5 _INUTES WHEN ON THE OAR_
SIDE OF THE HOCk,

i<ULE ,_(J_bERS 33-87 THRQUGH
3_-94 ARE RESERVEO

MISSION RFV DATE SECTION GROUP PAGE

APOLLO 1! FNL 5/_/71 ILUNAR CRBIT X-RAY/ALPHA
EXPERIMENTS SPECT MGT 33-7
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MISSION RULES
SECTION 33 - LUNA_ORBIT EXPERIMENTS - CONTINUED

R ITEM

SUBSATELLITEMANAGEMENT

33-95 THE p AND PS WILL BE LAUNCHEDNORTHWARDPERPENDICULARTO THE ECLIPTIC PLANE,

33-96 THE P #ND FS WILL BE LAUNCHED INTO AN ORBIT WITH A REV PERIOD OF 7134 +/- 30 SECONDS.

33-97 SUBSATELLITE LAUNCHWILL NOT BE ATTEMPTEDWITH THE GRS ROCketEXTENDED.

33-98 SUBSATELLITE LAUNCH WILL NOT BE CONSTRAINED BY THE FAILURE OF EXPERIMENT COVERS,

33-99 EFFLUENT DUMPS WILL BE AVOIDED, AND ALL RCB JETTS WILL BE INHIBITED FROM THE START OF THE P AND FS LAUNCH
SEQUENCE UNTIL AFTER F AND FS LAUNCH.

RULE NUMBERS 33-100 THROUGH

33-104 ARE RESERVED

MISSION REV DATE SECTION GROUp PAGE

APOLLO 15 FNL 5/3/71 LUNAR ORBIT SUBSATELLITE 33-8
EXPERIMENTS MGT

TSG 291 NASA_MSC
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MISSION RULES

SECTION 33 LUNAR ORBIT EXPERIMENTS - CONTNUED

R RULE CONDITION/MALFUNCTION PHASE RULING CIJES/NOTES/CnMMENTS

_OPTICS - SPECIFIC _

53-105 SIM BAY TEMP LESS TLC MONITOR CA_IERATEMPS
THAN TBD DEG F OR

MORE THAN TBD BEG F

33-106 MAPPING CAMERA LENS TLC PLACE MC IN STANDBY i. ql UEG F IF OFF SCALE LOW.
BARREL TEMP LESS THAN

4__.55DEG F 2. 40 [)EOF IS THE MINIMUM ALLOWAB[E
liF!P}(iRCYCLING THE C#_MERAFILM,

33-107 MAPPING CAMEPJ_LENS TLC REQ COLD SOAK 90 DEG F iS THE APPROXIMATE TEMP AF

BARREL TEMP MORE W_IICH F ILM DEGRADAT {DN BEGINS,
THAN i00 DEG F

13-i08 PAN CAMERA MECHANISM TLC ENABLE HEATERS I. q0 DE6 F iS THE MINIMUM ALLOWABLE
TEMP LESS THJ_N TEMP FOR CYCLING THE C_ERA FILM.
45 DEG F

2. i_ DEG F IS IHE LOWER NONOPERATING
LIMIT.

;3-1B@ PAN C/_ERA MECHANISM XLC REQ COLD SOAK I. 9_ DEG F IS THE APPROXI_TE TEMP

TEMP MORE TI&AN AT WHICH FILM DEGRADATION BEGINS.

100 DEG F

2. HARDWARE REDLINE FOR CYCLING

CAMERA IS 120 DEG F.

;3-110 MC FRONT LENS TEMP LO

A: EXCEEDS +90 DEG F A. TURN MC MODE SWITCH TO REDLINE FILM CYCLING---

tSTANDBYt

40 LESS THAN T LESS THAN TBD
B. EXCEEDS +100 DEG F B. TURN MC MODE SWITCH TO

TOFFt SPFE 61) LESS THAN T LESS TFLBN 8B DEG F

33-111 PC FRONT ELEMENT LO RED£ INE NONOPERATING---
LENS TEMP

IU BEG F LESS THAN T LESS THAN ]20 DEG F
A. EXCEEDS .TBD DEG F A. POWER DOWN PC

REDLINE FILM CYCLE---
B. EXCEEDS 120 DEG F B. DISABLE HEATERS

B0 LESS TItaN T LESS THAN i?_:DEG F

SPEC 85 DEG F LESS THAN T IESS THAN 96 DEG F

33-112 PC CAPPING SHUTTER ALL

FAILS

A. OPEN A. CONTINUE PC OPERATION

B. CLOSED B. POWER DOWN PC

I
MISSION REV DATE iSECTION GROUP PAGE

APOLLO 15 FNL 5/3/71 LUNAR ORBIT OPTICS- 33-9
EXPERIMENTS SPECIFIC

Z_O _ NASA--MSC
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MISSION RULES

SECTION 33 LUN_ ORBIT EXPERIMENTS - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS

13-133 FAILURE OF PC TEST ALL OPERATE PC FOR 30 SEC.
FUNCTION

$3-114 FAILURE OF PC STEREO ALL OPEPJkTEPC IN MONOMODE,
MODE

53-115 CREW RECEIVES A PC h_)-GO ALL CONFINE OPERATION TO STANDBY REF MALF X-X
INDICATION (TB-BP). MODE PENDING GROUND ANALYSIS.

A NO-GO INDICATION WILL BE RECEIVFD IF ANY ONE
OF THE FOLLOWING PARAMETERS IS IN THE IMPROPER
STATE ---

i, STEREO MALFUNCTION

2. F]I_M PATH FAILURE

3, CAPPING SIIUTTER OPEN

4. LENS ROTATION SIGNAL

5. OUT OF FILM SIGnaL

53-116 FORWARD MOTION ALL

COMPENSATION FAILS.

A. PC A. C(_TINUE E,_'_IERAOPERATION

B. MC B. CONTINUE CAMERA OPERATION

_31117 CREW RECEIVES AN MC ALL CONFDIE OPERATION TO STANDBY A NO-GO INDICATION WILL BE RECEIVED IF ANY DNF

NO-GO INDICATION WHILE MODE PENDING GROUND AF_a,LYSIS. OF THE FOLLOWING PARAMETERS IS IN THE IMPROPER

OUT OF VOICE CONTACT STAIIE --

WITH THE GROUND (TB-BP),

1. MC FRONT LENS TEMP.

2. STELLER CAMERA FRONT ELEMENT TEMP.

_, SUPPLY CASSETTE TEMP,

N, FMC LOCK OUT.

5. V/H LEVEL,

53-i18 MC DEPLOYMENT MECHANISM ALL
FAILS.

A. RETRACTED A. CONTINUE EXPERIMENT
OPERATION

_, EXTENDED B. INHIBIT SM RCS JETS A2, A4,
BI, B4

_3-i19 EXCESSIVE GN2 USAGE ALL

A. MECHANICAL A. SCHEDULE PC OPERATION TO CUE ---

EXHAUST FILJH PRIOR TO GN2

DEPLETION. SLIO31X READS 'ON.' ON2 WILL BE SUPPLIED TO

THE AIR BARS CONTINUOUSLY AT A MAX FLOW RATE

OF 1.55 LB/HOUR. GN2 WOULD BE DEPLETED IN

6.0g HOURS.

B. ELECTRICAL FAILURE B, RESTRICT PC OPERATION TO CUE ---

HIGHEST PRIORITY TARGETS

WITHIN GN2 REMAINING. SLI031X READS 'OFF.' PC FILM MAY BREAK IF GN2

IS NOT SUPPLIED TO AIR BARS.

MISSION REV DATE SECTION GROUP PAGE

LUNAR ORBIT OPTICS-
APOLLO 15 FNL 5/3/71 EXPERIMENTS SPECIFIC 33-10

TSG 291 NASA--MSC
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MISSION RULES _6

SECTIbN 3_ - LUNAR CRB|T EXPERIMENTS - CONTINUED

k ROLE CONDITIONIMALFUNCTION PHASE RULING CDESINUTES/COMMENTS

t , m
• o + t

_J-12_ GN2 DEPLETED =ALL 't. CONTINUE bPERATIUN OF +
' o MAPPING CAMERA, '
o , o

a t2. ATTEMPT TL OPERATE '
• i PAN CAMERA i
l , l
l , i

33-L2 LOSS OF PC OR 'ALL °CONTINUE CAMERA OPERATION, '
MC DQhNLINK I o o

q _ o

_-12, MC/LA DOOR FALLS +LC +OPERATE CAMERA TO a
IN CLOSED ' IOBTAIN BASELINE '

POSITION ' °ENGINEERII_G CATA '

o +AND THEN POWER DOWN. o
I u

_3-12_ MC/LA DOUR FAILS 'L0 IMINIMIZE AND DELAY o
IN OPEN POSITION + 'AS LUNG AS POSSIBLE '

' =ANY URINE OUHPS_ '
' '_20 DUMPS+ FUEL +
' 'CELL pURGES ANO '

' ' 'UNDESIRABLE +
' 'THRUSTER
I 'ACTIVATIONS. a
o o
, o o

_3-12_ SIN BAY TEMP 'ALL 'MONITOR LASER
LESS THAN TBU ' °CAVITY TEMP.
DEG F CR M'_ ' , I
THAN TBO OEU F ' o

' I

i I
,3-12_ LASER CAVITY TEMPIALL ' o

' * ITHE LA WILL NEVER BE FIRED WITH THE
A, /_°PROACMING32 °A. APPLY POWER TU LA. 'LA COVER CLOSED.

DEG F -- ' ,
, e o

B. GREATER THAN a De. REMOVE LA PUWER uk o
160 DEG F _R o o GO TD COLD SOAK o
CREATER THAN o + ATTITUDE, " ,
}3_I OkG F AND ' ,
INTERMITTENT o o
RANGE READOUT t t o

13-}Z6 LoSS _F LA 'LU 'LIMIT LA UPERATI, UN TU '
DU_NLLNK t +NOMINAL CANERA MODE '

i 'SEQUENCES. o
o , o
I I I

)J-[2_ LOSS GF LA AUTO 'LO +LIMIT LA OPERATION '
HJOE o 'TC NUMINAL CAMERA o

I °MODE SEQUENCES, a
t o

, t j

;3-1It LOSS OF VALID +LO ILIMII LA UPERATZUN +
RANGE DATA IN o 'TO NOMINAL LA AUTO o
CAMERA MODE e °MODE SEQUENCES. '

o i i

3-12_ LA PFN VOLTAGE ' /POWER DOWN LA. o
MbRE THAN 2803V I I

o , I
e I e

RULE NUMBERS t I i
33-130 THR(_JGH * q +
33-1)SARE
RESERVED,

MISSION REV GATE ;ECTICK GROUP PAGE

APOLLO 15 FNL 15/3171 .UNAR ORBIT OPTICS

_XPERIMENTS SPECIFIC 33-11 i
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MISSION RULES

SECTICN 33 - LUNAH OROIT EXPERIMENTS - CONTINUED

R _UL_ _dNDITIONIMALFUNCTIQN PHASE RULING CUES/NOTES/CgMMEhTS

t | i,
t o t

aBDOMS - SPECIFIC*

a 'e e
o g o

_3-[36 6UOM FALLS TG tALL °CUNTINUE EXPERIMENT o
FULLY EXTEND o oOPERATIDN._CDLLEC T ,

I tDATA IN DEGRADED
' 'MOOE,
e o !
o e o

oo

;3-13_ BUUM FAILS TG tALL' 'JETT MALFU_CTICNING '

FULLY RETkACI ' 'EOOH PRIOR TC THE '
o '_EXT SPS MANEUVER. t
| i o
B e i

RULE NUMBERS t o
33-138 THROUGH , ,
33-145 ARE , , ,
RESERVED. o ,

I e t
, e o o

MISSION REV DATE SECTIEN GROUP PAGE

APOLLO t5 FNL 5/3171 LUNAR DEBIT BOOMS--

, EXPERtMr_I_""_ " SpEC(FIC , , 3_-12 , ,
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MISSION RULES

SECTION 33 - LUNAR CRB_T EXPERIMENTS - CONTINUED

_ULE _UNOITiUNIHALFUNCT{UN PHASE _ULiNG CUESINUTESICOMME_TS

e I !
e e ............. ___ i
i q MASS SPEC SPECIFIC o

.... --7 ........
"l , o t

3_-14 SIM BAY TEMP SLXXXX _ALL IMONITDR MS TEMPS. o

LESS THAN -20 OEG F o o e
OR MORE THAN lEO o o *
DIG F. g _ o

i • t

33-147 HS ELECTRONICS TEMP =ALL • o

o o °REOLINE TB._D LESS THAN T LESS THAh

A, oEGAPPKUACHINGF,-20 oj qA,e ENABLE.. MS HEATER, _TBDI DIG F

J i °SPEC TED LESS THAN T LESS 11"tAN
_. APPRUACHING 180 o rE, REMOVE NS PCWER OR GO To°TBD DiG F

OEG F DR MOR_'-'- * _ COLD SOAK ATTITUDE. o--
THAN 160 DEG F o J e
AND DEGRADED * a
SCIENCE DATA * o a

o t e

_3-1_ MS DETECTOR TEMP mALL o i.
• a | g

A, APPRUACHING -6,.._.5__ •A. ENABLE ICN SOURCE *
OEG F d t HEATER m

I t I

B,' APPROACHING 18D _ °B. UISABLE ION SOURCE o
DEC F CR MORE _ I HEATER OR GO TO t
TMAN 6_ bEG F * t COLD SOAK ATTITUDE. o
ANO _ADEO I t t
SCIENCE DATA _ o o

i o o

i iJ

33-14_ EXCESSIVE CCUNIS IN _ALL °OISCRIMIEATCR SWITCH TO
ZERO VOLTS PGRTION a OOLOO '10-15 COUNTS IS EXCESSIVE.
OF CALIBRATION CYCLE u m o

o $ w

_3-150 ABBCENCE OF KNOWN tALL QPULT|PLIER SWITCH TO a
PEAKS IN MS SPECTRUM j °°HIGH° m

o o e
t t I

33-151 FAILURE OF ION *ALL ICONTINUE EXPERIMENT •
SUURCE HEATER u oCPERATION, *

q e

_3-15_ FAILURE OF A SINGLE _ALL o_. IF CREW IS AWAKE• REVERT _
MS I_N SOURCE = o TO MS _T-GASSING FOR o
FILAMENT o o THE REMAINDER OF THAT

o DATA _OLLECTION PERIOD.
o o

_2, PERFORM N_RMAL OUT- •
• • GASSING FOR SUBSEQUENT o
• t OPERATI_S, •

_-_E_ CORONA DETECTED IN *ALL °ATTEMPT TO REDUCE BY •
THE MS • *

DE, OPERATING WITH THE *
• e MULTIPLIER GAIN SWITCH o

o IN THE °LC° PUS[TION a
i • t

_2, PERFORMING ADDITIONAL o
• • OUTGASSING W£TH THE _ •
o o OOFF•

II I
I I I

RULE NUMBERS 3-_5_ * o
THROUGH 33-1bO AR_ i o o
RESERVED o a m

MISSION REV DATE SECTION GROUP PAGE

APOLLO _5 FNL 51_171 LUNAR ORBIT MASS SPECT-
EXPERIMENTS SPECIFIC 33-13
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MISSION RULES 3B_

SEI_Ti_N 3J - LUNAR ORBIT EXPERIMENTS- CONTINUED

LULE :ONDI T IONIRALFUNC T( ON PHASE RULING CUESINOTES/COHMEhTS

o e • e ,
e i m * i

e t o
o eeGANMA RAY SPECT-SPECIFIC eo
e * i
m 'e t

3-161 SIM BAY TEHP SLI208T °ALL °MONITOR GRS TEMP. o
LESS THAN 1_0DE(; F * * • o
OR MOREIHAN 12_.0 o o o
DEG F o o o

i t t
i i

)_-162 GRS DETECTORTI34P tALL o

i °A*..APPLY PDWER TO GRS, °1. REDLINE -4 OEG F LESS THA_ T
A. APPROACHING-4 i o *LESS THAN 120 DEG F°

DEG F -- . o *B, REMOVE ORS POWER DR GO *
o m TO COLD SOAK ATTITUDE. °2. SPED -4 DEG F LESS •THAN T LESS

B. APPROACHING 120 o o eTHAN 120 D'EG F.
DEG F t o t

, o 13. GRS WILL NOT EE POWEREO EARLIE_

• a °THAN TLI + TRD HRS.
e e *

)3-163 CURONA DETECTED IN IALL = o.
GRS •, o *

A. ISOLATED TO GRS _ ' A. SEQ_JENCEGAiN STEP TO '
SHIELD POWER * * STEP ZERO AND/OR E_ o
SUPPLY = I OPERATINGEWI RCN_'NT. o

i g i

B* ISOLATED TO GRS # °B* OPERATE AT MAXIMUM *
NAI DETECTOR ' t ALLOWABLE GAIN SETTING t
POWER SUPPLY o 1 AND/OR ,EhHANCE OPERATING I

o t ENVIRONMENT. t
e ! o

oe i

)3-164 EXCESSIVE WALL mDISABLE VETO LOGIC o
COINCIDENCE t * o
REJECTIUN _F ' o t
GAMMA RAY EVENTS o o o

RULE NUHBERS
33-165 THROUGH
33-170 ARE
RESERVED.

MISSION REV DATE _ECTION GROUP PAGE

APOLLO 1§ FNL 5/3/71 UNAR ORBIT GAMMA RAY
_XPER|MENTS SPECT-SPECIFI( 33-1_
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SECTION 33 - LUNAR ORBIT EXPERIHENTS - CONTINUED

,ULE CONDITION/MALFUNCTION PHASE RULING CUESINOTES/COMMEhTS

........................... - ............., , ' ..................... . _...................................
| . 1
o o .

t .tX_RAY/ALPH R SPECT_$pE_IFICO
t t !

_3-17] SIN _S SL1202 tALL 'MONITOR X-RAY SPECTROMETER,'
AND/OR SL1205 LESS ' t
THAN _ DEC F OR ' '
MORE THAN 120 ' '
DEG F _ ' '

o e e

, s v
oe t

_-17; X-RAY SPECTROMETER 'ALL" '

TEMP. ' ' " , 'REDLINE -20 DEC F LESS THAN T LESS
A. APPROACHING ' tA. ENABLE K-RAY ITHAN 120 OEG F..

O OEG F ' ' SPECTRI_4ETER HEATERS '
B. _-PPROACHING ' 'E. REMOVE SPECTROMETER °SPECO DEO F LESS THAN T LESS THAN

.120 DEG F t ' PUWER OR GG TU COLD " '120 DEG F.
i ' SOAK ATTITUDE. '
o e 1
t t t
t t ,.

• , o o

_-17! SUN APPROACHING 'ALL 'PLACE'SPECTCMETER IN '
X-kAY SPECTROMETER t ''STANDBY' OR 'OFF' '
SUN AVUIDANCE ' 'OR CLOSE COVER. ' '
ENVELOPE ' '

o . |
, . #
# t o

_3-1T_ FAILURE CF ANY TWU 'LO 'CONTINUE EXPERIMENT t

X-RAY LUNAR ' 'DPERATI_N. '
DETECTORS ' t

. l e

, l t

_3-17! FAILURE OF ALL X-RAY 'tO 'SCHEDULE LUNAR FLUORESCENT '
LUNAR DETECTORSAT ' 'X-RAY MEASUREMENTS WITH '
TURN-(_ ' 'THE SOLAR NENITOR FOR A '

t 'MINIMUM OF TB_ HRS NEAR '
' 'THE END OF _"_" LO PERIOD. '
, o !
. t

_3-E7_ FAILURE OF THE X-PAYOLa °CONTINUE EXPERIMENT '
SULAR MONITOR ' 'OPERATION. t

. o s
t .
, e o

_3-177 X-RAY/ALPHA tALL _CPERAIE X-RAY AND ALPHA t
SPECTROMETER O_OR ' 'PARTICLE SPECTROMETERS 'CUE---
FAILS IN CLOSED ' °TO OBTAIN BASELINE •
POSITIUN ' °ENGINEERING DATA ANt THEN 'TB_ THERMAL RESFONSE! AND COUNT

' 'POWER OOWN 'RATE.
e , e

o e
I , t
, e e

)3-17[ X-RAY/ALPHA tLO tHINLMIZE AND DELAY AS LONG '
SPECTROMETER DOOR t 'AS POSSIBLE ANY URINE 'CUE---
FAILS IN OPEN t 'OUNPSt H2C OUMPS_ FUEL CELL'
POSITION ' 'PURGES AND UNDESIRABLE eTBt THERMAL RESPONSE AN{) COUNT RATE.

' 'THRUSTER AgTIVATIUNS. '
= o
t t e
o e
. w

13-1T_ SIM BAY _ SL1202 1ALL , MONITORALPHk PARTICLE
ANO/OR SL1205 LESS ' o SPECTROMETERT_. '
"n'tAN_ DEG F 0R MORE , ,

THAN 120 DEG F ' '
t o
t e
. | i

MISSION REV DATE SECTION , GROUP PAGE ,

APOLLO 15 FNL 513171 LUNAR ORBIT X-RAYIALPHA

EXPER.INENTS SPECT-SPECIF,I,i 33-1_, I
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$ECTICN 33 - LUNAR ORBIT EXPERIMENTS - CONCLUDED

R _ULE ;ONDITION/MALFUNCTIQN PHASE RULING CUES/NOTES/CONMEETS •

! I • t i,i
t i o

_-IEO ALPHA PARTICLE mALL * • t
SPECTROMETER * m ,
TEMPERATURE. _ * ,
A* APPROACHING * 'CA* APPLY PDNEK TO *

0 DEG F * * SPECTROMETER. *KE_ INE -4q DEG F LESS THAN T LESS
B, APPROACHING m *E* REMOVE SPECTROMETER *THAN 120 OEG F.

120 DEG F OR * *" PONER GR GO TO COLO *

GREATER IHA_ * ' SOAK AT_[TUDE* *SPEC _ OEG F LESS THAN T LESS THA_
1_4 DEC F AND o , *104 OEG F.
DEGRADED SCIENCE = * o
UATA. * a ,

t o ,
e o e
! w e
t e !

13-[e SUN APPROACHI.NG *ALL qCLDSE EXPER]HENT COVE'R. *
ALPHA PARTICLE * * ,
SPeCTrOMETER SUN * *
AVUJDANCE ENVELOPE o * ,

t m g

RULE NUMBERS g t ,.
33-182 THROUGH
33-199 ARE
RESERVED

MISSION _EV OATE _ECTEON GROUP PAGE

APOLLO 15 ;:NL S/3/T[ .UNAR ORBIT X-RA_/ALPHA

_XPERINENTS SPEC,T-SPECIFIC 33-16
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MISSION RULES

/ APPENDIX A - ACRONYMS AND SYMBOLS

R ITEM

AC ALTERNATING CURRENT CONF CONFERENCE

ACA ATTITUDE CONTROLLER ASSEMBLY CONTROL LN GNC SYSTEMS ENGINEER
ACCEL ACCELERONE_ER CP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVDN. MSFN RENOTEO SITE
ACS ATTITUDE CONTROL AND STABiLiZATION SYSTEM CRYU CRYUGENICS
ACT ACTUATOR CSI CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT GROOM CSH COMMAND SERVICE MODULE
AEA ABORT ELECTRUNiCS ASSEMBLY " CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING OEVICE CVE CONTINUOUS VENT SYSTEM
AFD ASSISTENT FLIGHT DIRECTOR CVTS CHIEF VEHICLE TEST SUPViSDR
AFETR AIR FORCE EASTERN TEST RANGE C_ CLOCKWISE
A/G AIR-TO-GROUND C AND _ CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEP . CYi CANARY ISLAND
ALDS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLITUDE MODULATION
AMP AMPERE(S) GAP DIGITAL.AUTO PILOT
ANT ANTENNA DE DEADBAND
AGA ANGLE OF ATTACK 1_ DIRECT CURRENT
AOH APOLLO O_PERATIONS HANDBOOK DCA DIGITAL COMNAND ASSEMBLY
AUT ALIGNMENT OPTICAL TELESCOPE OCS DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM ODD DIGITAL DISPLAY DRIVER
APS AUXILIARY 'PROPULSION SYSTEM CECA "DESCENT ENGINE CONTROL ASSEMBLY
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEOA DATA ENTRY AND DISPLAY ASSEMBLY
ASA ABORT SENSOR ASSEMBLY DEG DEGREE
ASAP AS SOON AS PRACTICAL DESC DESCENT
ASC ASCENT CFL DEVELOPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY DIC DPS iNSERTION CAPABILITY
ATP ALTERNATE TARGET POINT. . OK DOCK
ATT ATTITUDE DKD DOCKED
AUX AUXILIARY DOD DEPARTMENT OF OEFENSE
AZUSA ELECTRONIC TRACKING ANO VECTORING CPS DESCENT PROPULSION SYSTEM

SYSTEM ETR DRA DISCRETE RECOVERY AREA
ORS DATA RECEIVING ST.ATION
£SC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMENT
DSKY DISPLAY KEYBOARD

BA BANK ANGLE DTQ DETAILED TEST OBJEETIVE
BAP BEST ADOPTIVE PATH C/TV DIGITAL TD TELEVISION
BAT BATTERY
BDA BERMUDA MSFN REMOTED SITE
B/H BLCCK HOUSE
BMAG BODY MOUNTED ATTITUDE GYRD ECS ENVIRONMENTAL CONTROL SYSTEM
BRSD BERMUDA RANGE SAFETY OFFICER ED$ EMERGENCY DETECTION SYSTEM
BSE BOOSTER SYSTEMS ENGIBEER EECUM ELECTRICALt ENVIR(]_ENTALt AND
BTU BRITISH THERMAL UNiT COMMUNICATIONS

EKG ELECTROCARDIOGRAM
EMR ERRUR MONITOR REGISTER
EMRO EXPERIMENTS MISSION RULE DOCUMENT
EMS ENTRY MONITORING SYSTEM

CAL CALIBRATE EMU EXTRA-VEHICULAR NOBILITY UNIT
CASTS COUN_OOMN AND STATUS TRANSMISSION ENG ENGINE

SYSTEM EPS ELECTRICAL PONBR SYSTEM
CB CIRCUIT-BREAKER ERR ERROR
COATS CDMMAEDt CCMNUNICAEICNSt AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT

SYSTEM ETDN RANGE SAFETY S_PER_ESOR KSC
CCM CUUNTERCLDCKNESE CALLOUT
CDH CONSTANT DELTA HEIGHT ETR EASTERN TEST RASGE
COP COHMAND DATA PROCESSOR EVA EXTRA-VEHICULAR ACTIVITY
CDR COMMANDER EVAP EVAPORATOR
COU COUPLING DATA UNIT EVT EXTRA-VEHICULAR TRANSFER
BES CONTROL ELECTRONICS SYSTEM EVVA EXTRA-YEHDCULAR VISOM ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CFM CUBIC FEET PER MINUTE
CIF CENTRAL INSTRUMENTATION FACILITY
CIH COMPUTER INPUT MATRIX
G_T CIRCUIT FIA FORqARO/AFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
CH COMMAND MODULE FCSM FLIGHT COMBUSTION ETABILITY
CMC COMMAND NODULE COMPUTER MONITOR
CMD COMMAND FD FLIGHT DIRECTOR
CNP CGMMAND NODULE PILDT EDAI FLIGHT DIRECTOR ATTITUDE
C/O CUTOFF INDICATOR
C02 CARBON DIOXIDE FDO FLIGHT DYNAMICS OFPlCER
COA$ CREM OPTICAL ALIGNMENT SIGHT FIO0 FLIGHT DYNAMICS OFFICER
COl CDNTINGE_Y ORBIT INSERTION FIG FIGURE
COMM COMMUNICATION FITM FIRE IN THE HOtE

ii i i i

Ml SStON REV OATE SEGTIEIN GROUP PAGE
i i i

APDLUO IS FNL S/3/Tl ACRONYMS ANO

SY MBO4.S A-l , ,
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APPENDIX A - ACRONYMS AND SY.MBOLS -CONTINUED

k ITEM

FL FULL LIFT LMOE LM DESCENT _NGI_E
FM FREQUENCY MODULATION LMP LM MODULE PILOT
FPS FEET PER SECOND L/O LIFTOFF

FOR FLIGHT QUALIFICATION RECOROER LOT LUNAR ORBIT INSERTION
FTP FIXED THROTTLE PCINr LOS LINE-OF-SiGHT

LUX LIQUID OXYGEN
L/R LEFTIRIGHT

G GRAVITY LRV LUNAR ROVING VEFICLE
G AND C GUIDANCE AND CONTROL LV LOW-VOLTAGE

GASTA GIMBAL ANGLE SEQUENCE TRANSLATION L/V LAUNCH VEHICLE
ASSEMBLY LVOA LAUNCH VffHICLE DATA ADAPTER

Gill GRAND BAHAMA ISLAND LVDL LAUNCH VEHICLF DIGITAL COMPUTER
GCTA GROUND COMMAND XV ASSEMBLY
UUA GIMBAL DRIVE ASSEMBLY
GUG GYRO DISPLAY DOUBLER

GET GREUNO ELAPSED TIME HALF MALFUNCTION
GETI GROUND ELAPSED TIME OF" IGNITION HC MAPPING. CAMERA
GMT GREENWICH MEAN TIME MCC MISSION CONTROL CENTER

GMTLD uREEN_ICH MEAN TIME CF LIFTOFF MCC MIDCOURSE CORRECTION
G AND N GUIDANCE AND NAVIGATION MC AND H MASTER CAUTION AND WARNING
ON2 GASEOUS NITROGEN MDAS MEDICAL DATA ACQUISITION SYSTEM
_NC GUIDANCE NAVIGATION CONTROL MID MANUAL ENTRY DEVICE

GNCS GUIDANCE, .NAVIOATION_ AND CONTROL SYSTEM NESC MASTER EVENTS SEQUENCE CONTROLLER
GNO GROUND MFCD MANUAL FUEL CUTOFF

GRR GbIDANCE REFEREhCE RELEASE MFV MAIN FUEL VALVE
G_S GAMMA-RAY SPECTROMETER MGA MIDDLE GIMBAL A_IS
GSFC GCDDAHD SPACE FLIGHT CENTER

GTS GIMBAL TRIM SYSTEM NIL MERRITT ISLAND

GUIDO GUIDANCE OFFICER MITE MASTER INSTRUMENTATION TIMING
E_UIPMENT

MNFLO MANIFOLD
M AND O MAINTENANCE AND OPERATION

H2 HYDRDGE_W MUG MISSION OPERATIONS COMPUTER
HZC WATER Fi5 MASS SPECTRO_IETER

HA HEIGHT OF APOGEE MSFN PI_J_qEDSPACE FLIGHT NETV_TPJ<
HAW HAWAII MSK MANUAL SELECT KEYBOARD

; HUR HIGH-BIT-RATE MSTC CSM SPACECRAFT TEST CONDUCTOR
HF HIGH EREQUENGY MTVC MANUAL THRUST VECTOR CONTROL

HFE HEAT FLOW EXPERIMENT MUX MULTIPLEXER
HR HEIGHT OF PERIGEE
HS HIGH-SPEED
HZ HERTZ

NASA NATIONAL AERONAUTICS AND SPACE

ADMINISTRATION
NC£ CUMBINED CORRECTIVE MANEUVER

]C INTERCOMMUNICATIONS EQUIPMENT NM NAUTICAL MILES
IGA INNER GINBAL AXIS NPV NON-PROPULSIVE VENT
iMU IAEBT[AL MEASUREMENT UNIT NSR COELLIPTICAL MAAEUVER
INJ INJECTOR
INST INSTRUMENTATION

[NV INVERTER
IP IMPACT POINT OR IMPACT PREQICTION 02 OXYGEN
IRIb INERTIAL RATE INTEGRATING GYRO OIB ONBOARD
ISOL ISCLATICN ODOP OFFSET DOPPLER AND POSITION
ISS INERTIAL SUBSYSTEM OGA OUTER GIMBAL AXIS
IU INSTRUMENTATION UNIT GMSF OFFICE OF MANNED S_ACE FLIGHT
IVT INIRAVEHICULAR TRANSFER ORS OXYGEN PURGE SYSTEN

ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM

OXlO OXIDIZER
JD JET DRIVER

PAFB PATRICK AIR FORCE BASE
KOH PCTASS[UN HYDROXIDE PAM PULSE AMPLITUDE MODULATION
KSC KEhNEOY SPACE CENTER PB PUSH-BUTTON

PC pAN CAMERA
PC PERICYNTHION
PCM PULSE CODE MODULATION

LB PCUNO PGMGS "PULSE CODE MODULATION GROUND
LBR LOW-BIT-RATE STATION
LCG LIQUID CbULING GARMEhT PC02 PARTIAL PRESSURE CARBON DIOXIDE
LCRU LUNAR CORN RE LAY UNIT POS/OD PLOTTING DISPLAY S_CHANNEL/DATA

LES LAUNCH ESCAPE SYSTEM DISTRIBUTION
LET LAbNCH ESCAPE TOWER P AND FS PARTICLES AND FIELDS SUBSATELLITE
LGC LM GUIDANCE COMPUTER PGA PRESSURE GARMENT A_SEMBLV

LH2 LIQUID HYDROGEN PGNCS PRIMARY GUIDANCE AND NAVIGATION
LIOH LITHIUM HYDRUXICE CONTROL SYSTEM KSM
LM LLNAR MODULE PGNS PRIMARY GUIDANCE AND NAVIGATION

SYSTEM LM

MISSION REV CATE SECTION GROUP PAGE
i i

APCLLD lS FNL 5/3/71 ACRCN.YMS AND
SYMBOLS A-2
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APPENDIX A - ACRONYMS AND SYMBOLS -CONTINUED

R I TEN

PIPA PULSE INTEGRATING PENDULOUS SODB SPACECRAFT OPERATIONAL DATA BOOK
PLSS PORTABLE LIFE SUPPDRF SYSTEM

ACCELERDMETER SOL SOLENOID
SUP STANDARD OPERATING PROCEDURE

PO POWER OUT SDV SHUT-OFF VALVE
PO2 PARTIAL PRESSURE OXYGEN SPAN SPACECRAFT PLANNIN_ AND ANALYSIS
POS PCS|TIUN • SPS SERVICE PROPULSION SYSTEM
POS PRIMARY OXYGEN SYSTEM " SRO SUPERENTENDFNT RANGE OPERATIONS
PPH PARTS PER MILLION SSC SPACE SUIT COMMUNIOATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEN STBY STANDBY
PRELN PRELAUNCH SW SNITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARy
PROD PROCEOURE
P_OP PROPELLANT Tb TIME. BASE
PSA POWER SERVO AMPLIFIER TBO TO BE OETERMINEC
PSI PCUNDS PER SQUARE INCH TC TEST CONDUCTOR
PSED PEUNOS PER SQUARE INCH DIFFERENCE T/C TELEMETRY AND CEMMUNICATIONS
PSS PAD SAFETY SUPERVISOR TOE CONDENSER EXHAUST TEMPERATURE
PTA PULSE TORQUE ASSEMBL_ TOP THRUST CHAMBER PRESSURE
PTP PREFERRED TARGET POINT TO AND E TRANSPOSITInNe DOCKINGt AND

EJECTION
PTV PITCH THRUST VECTGR TOP TELEMETRY DATA ER_ESSOR
PU PROPELLANT UTILIZATION TELCOM LM EECOM
PUGS PROPELLANT UTILIZAFICN AND GAGIN_ SYSTEM TEMP TEMPERATURE

PVT PRESSURE-VOLUME-TEMPERATURE TFF TIME OF FREE FALL
PYRO PYROTECHNICS THE THRUST AND CONTROLLER

FIG TIME OF IGNITIOB

TLI TRANSLUNAR INJECTION
_TY QUANTITY TM TELEMETRY

TMG THERMAL METEROID GARMENT
TNK TANK
TUK THRUST OKAY
TPF TERMINAL PHASE FINALIZATION

RA_ RADIATOR TPI TERMINAL PHASE INITIATE
PET RETRACT TRNS TRANSFER
_CS REACTION CONTROL SYSTE_ TR_N TR_NION

R_U REN_TE CONTROL UNIT TTC TRANSLATION THRLST CONTROLLER
RCVR RECEIVER TTY TELETYPE
REF REFERENCE TVC THRUST VECTOR {CNTROL
REPSMMAT REFERENCE STABLE MEMBER MATRIX
REQD RE_UIREU

RETRB REIRO ELAPSED TIME TO REVERSE B U/D UP/DOWN
RETRO RETROFIRE OFFICER UDL UPDATA LINK
REV REVOLUTION UHF ULTRA HIGH FREQUENGY
RF RADIO FREQUENCY UNDKD UNDDCKED
RFO RETROFIRE OFFICER USB UNIFIED S-BAND
RGA RATE GYRO ASSEMBLY

RHC RCTATION HAND CONTROLLER VC VELOCLTY COUNTER
RIP RANGE OF IMPACT POINT VII INERTIAL VELOCITY AT ENTRY
RL ROLL LEFT VG_ VELOCITY TO BE GAINEO X-AXIS
RNOZ RENDEZVOUS VG_ VELOCITY TO BE GAINED Y-AXIS
RP-RT DOWNRANGE ERRGR VG_ VELOCITY TO BE GAENFO Z-AXIS
RR RENDEZVOUS RADAR VHF VERY HIGH FREQUENC_
RR ROLL RIGHT VLV VALVE
PSI ROLL STABILITY INDICATOR VSM VIDEO SWITCHING MATRIX
RSO RANGE SAFETY OFFICER
RSVP RESCLVER
RTACF REAL-TIME AUKILIARY COMPUTING FACILITY WBD WIDE-BAND DATA

RTC REAL-TIM{ CUMMANO WMS WASTE MANAGEMENT SYSTEM
RICO REAL-TIME COMPUTER COMPLEX WT WEIGHT

SIC SPACECRAFT XFEED CROSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XH[T TRANSMIT
SCS STABILIZATION AND CONTROL SYSTEM XMTR TRANSMITTER
SOS SCIENTIFIC DATA STSTEP
SEE SECONDARY
SEC SECOND
SECU SUSTAINER ENGINE CUTOFF S-IVB CUTOFF Y YAM OR Y-AXES
SECS SEGUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER-CRITICAL HELIUR
SIG SIGNAL
SLA SPACECRAFT LM ACAPTER Z Z-AXIS
SLY. SATURN LAUNCH VEHICLE
SM SERVICE MODULE
SMJC SERVICE MODULE JETTISON CONTROLLER'

MISSION REV CATE SECTION GROUP PAGE

APOLLO 15 FNL 5/31TI ACRCNNMS AND
SYMB_S A-3
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APPENDIX A - ACRDNYMS _ND SYMBOLS - CONCLUDED

k ITEM
__1 .....

SYMBOLS

H ALTITUDE

DELTA VIN DELTA VELOCITY IN INSERTION

_ELTA TB DELTA BURN TIME

uELTA H DELIA ATTITUDE

MISSION REV CATE SECTION GROUP PAGE

APOLLO I$ FNL 513/71 ACRONYMS AND
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t APPENDIX B -OISTRLBUTION LIST

R ITEM

t DISTRIBUTION LIST w

DEPUTY DIRECTOR

AB/KRAFT_ JR.

DIRECTOR OF FLIGHT OPERAIIDNS

FAISJOBERG, S.A.

TINDALLt H.Wb
ROSEt RoG.
KCONSt W,E,

FLIGHT CONTROL DIVISION

FC/KRANZt E.F.
LUNNEY. G.S.

GRIFFIn. G.U.
_INDLERt P.L.
FRANK_ M.P.
ROACHt J.W.

Bk_CKSt M°F°
FC21HARLANt C.S. 1281
FC3/ALDRICHt A.D. 1431A_, SENE)EXTRA COPIES TO HARLAN/FC2
FC3/bLAIR. L.W, 121
FCIIHA_NIGANt J.E. 1251

EDELIN_ F. 141
FC5/BOSTICK. J.C. 1161

FC8/SHELLEY, C.B. (25)

FC6/HOOVERs R. C4)
FC9/SAULTZ, d.E. (8)
P-MD-FItIAMNERt R.S° |20|

FLIG_T SUPPORT DIVISION

FS2/SATTERFIEL_, J,M.
FSb31SEGDTAt P° 131

SANBORN_ S°D. I2OI
FSS/STOKES_ J.D. J3)

GIBS_Nt F.F._ J_.
GARMANt J.R. I21

HISSIdN PLANNIhG AND ANALYSIS DIVISION

FM/MAYER_ J.P, 12|

FMI3/PARTINt R.P. 131
FM21_ENNETTt F.V. 16|
FH31BRDWNt R,H° ISI
FMIIMCPHERS_Nt J.C°
FMSIBERRYt R. 151

FM6/LINEBERRYt E°C. 121
FMT/CASSFTI_ M.D.

LANDING AND RECDVERY DIVISION

FL/HAMMACK. J°B*
GRANGERt H.E.

FLIZ/CGRDINERt D.H.
FL21STUL_ENf DoE° 131
FLSISTONESIFERt J.C.
FLT/CHASEI WORD

UIRECTOR OF FLIGHT CREW CPERAIIONS

CA/$LAYTONt D.Ko
CB/ASTRONAUT OFFICE 1251

MISSION REV DATE SECTIOh GROUP PAGE
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APPENDIX B -DISTRIBUTION LIST -CC(,tTINUED

k ITEM

FLI[,HT (.F_E_SUPPC]kT [_IVISION

CF/NORTII t VI.J.
CF 13/L;HIMM p D.F.

CG2/DEi_ENT,M. E. (4)
CF413/M{_ PA_v M.

CF _/ALLL _,t L_JUIS
CF 241CRAMERt P.
CI'5/W.ICtIARDe L.G. (ZI

CFbI_}eN_ILI Jok. 110)
CF 7/F.UEHNE L t H.A.
CFBIFAbEKt S. (31
_FKIMC (.AFFERTYt [].61
bF2/PEARCEtJ°

{JIRECTuR CF MLDICAL HI:SEARCH Ai'._t;PERATIUNS

DA/BERRY, C.A°t H.{).

(.ATTLkSGNt A°L).. M.C.
L)()/Y_L)ICAL UPERATIO_S (71

PUI}LIC AFFAIRS Oil:ICE

APIDUFF, I_.

APK]LLt} SPgCeCRAFT P_LGRA_ CFFICE

PA/MC DIVIITt J.A.

P_/CIiHE!_t A° (I)

PC/GRAYt ^.H°
PU/KJ_IC_It RoL.
PD[2/_ISS[CN S]AFF EFGINEER

PUS/_OkFF. J.F° (21

PDT/SILVER_ _0 (25)
PI_9/CRAIG. J°_°

_E/_RC0_A_ D°_. I3I
PP_2/IASH_ H.L. (5)
PPS/T_t_PS_N_ R°F°
PT/ARABIANt O.D°
PI3/_ATA LIbrARY IOI

APPO-KT/IJI]UGLAS_ _°Ho
:_AI_LAf_Dt _.M. _ JR°
P_/ (21

Pb/SE_NA, D. [21

UIRE_T_R CF ENGINEERING A_C 0EVELOP_ENT

EA/P_oET, _°A.
EAL/_UND, A.C°

_A2/_ARU[NER_ R.A.
EA_IDEA_St P.H.
E_5/MARL_WE, G.O°_ J_.

_OE/_[LL]FF_ VoC°
JCH_C_ G°W°

EC/S_YLI_, R.E.
_U_Tt P°F.

E_2/_IBS_N, Jo L.

_C3/SA_NSKI_ F°H° 121
E_/HINN_RS. A°H.
EC7/RADNCFSKY_ M°[*

_£9/LUTZt C.C.
EEI3/KINGSLEYt _.O. IgI
EG2/COX, K°J.
EG7/HANAWAY_ J°
EGO/W[LSONt _.E.
EG/_IT/IL-LA_TCN, T°M.

EP21YOOLISt C.W. _1
EP4ZPOHL, H.O. 131

EPSIkICE_ W.E. I21
ES/KUrANCHIK_ J.N. 131
ESI2/ROGERS_ W.F. 121

EX/K_DD_ B.

MISSION REV OATE SECTIbN GRUUP PAGE
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APPENOIX B - DISTRIBUTIUN LIST -CONTINUED

R ITEM

FLIGHT SAFETY CFFICE

SM/RICE CN (3)

RELIABILITY ANO CERTIFICATION OFFICE

N_2/_ILLIAMS, H.L. {21
NU/JONES, J.A.

[)IKECTOR CF SCIENCE AND APPLICATIONS

TA/CALIO, A.J° (31
TA/SIMMONS, G.
TG/FREDENt S.F.t DR.
TM2/CRUM, E. (21
TMS/S_EP_ENSON _.
TN/WRIGHT, R.A. (31

SKYLAB PROGRAM CFFIC[

KM/BISHOP, A°A.

TRW HOUSTON

_OHERTSON, R°L. (31
TRW TECHNICAL INFORMATION CENT_Rt HOUSTON EPERATIONS 121

HZ/2064-MITCHELL R.A.

;_(JRTH AMERICAh R_CKWELL HCUSICN

HARMANe H,A, 121

GODDARD SPACE FLIGHT GENTER

KNbX, C.B. Igl
CODE 821.1
MANNED FLIGHT OPERATIONS DIVISICNt REQUIREMENTS SECTIOh

JOHN F. KENNEDY SPACE CENTER NASA - MSOB

AA-AVu/S_ITH, A.G. (4)
CEKIASTRO OFFICE d6|
LO/KAPYRANt W.J.
LO-PLN-21KNIGHTt G.W.

LV/GRUENEt H.
LV-B/RIGELL. I.A.

LV-OM(J-IINAGEL. C. G.
LV-OMO-3IYCUMAhS_ R.E.
LV-GOCILEALMAN_ R.E°
LV-INSIE_WARDSt M.O°

LS/WILLIAMS_ J.J.
LS-ENG-7/GASKINSt R.E. (41
LS-ENG-6/MARS, C.B. (_t
TBCt VAB 2LI/ZYZAK, E,E. IZI
NM, 3ME/FISCHER, G.R. |21
MOCt 3KI/SHAFFERt J,R, (21
IBM. 3NI/GROVLER, P.M_ 12)
_S/CLARKt R.L. (21
RSIMOOREt A,H.
IN/SENOLER_ K. 13$
SO/GORMAN_ R.E.
PSK/MORSEt A.E.
KSC MISSION DIRECIOR'S UFFICE, R?121 MSG BLDG

GACt HiS 300-6/WA_ISON_ J.K. I6I

MARSHALL SPACE FLIGHT CENTER

MSFCIP-MO-MGNt MISSION OPERATIONS OFFICE (40)

MISSION REV DATE SECTION GROUP PAGE

AFCLLO 15 FNL 513171 APPENDIX B -
D|SIR LIST B-3



NASA - Manned Spacecraft Center
4_3

MISSION RULES

APPENDIX 8 - OISTRIBUTION LIST - CONCLUDED

B ITEM

OFFICE MANNED SPACEFLIGHT

MYERSt D,
PETRUNEt Ro

LEE_ C.M.
MAO-4/LANDm E,_° 120)

MAU-3/STObI, FoE, {2)
TG/DRAPEB, C,N. (5)
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HAT/ALLMAN, J.
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CAHALAN_ P°F, MA-2D
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NELSON_ G°G, GEIT53

ATOMIC ENERGY GCMMISSiON

ZSS/REMINI, w.C. (21
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~PPlNDIX C - CHANGE CONTROL 

f< [TEM 

1. 0 I NTROD~C Tl ON 

1.1 PURPIJSE 

CHANGE CC"TROl 

TH~ PURPDSl CF THIS APPENDIX IS TO DELINEHE CHAr,I", CONTRI)L PROCECURIOS FLlR 
THf MISSION kULES. THIS WILL INSURE THE PRLlPER C0UkD[~AT!JN OF CHANGES. 
PRGVIDE A ~ECOAD OF PROPOSED CH~NGES (INCLuD[NG THE RATIUNALE ~CR MAKING 
THEMI. AND Will PROIIIDf A ~'I:A"S FO~ PkUMULGATiN(, INOIVIOUU RULE UPDAHS 
BETWEEN RI:V[SICf>.S I[NTERIM CHANGESI. 

1.2 EFFECIIVITY 

MAY 3. 197] 

2.0 CHAij('1:: PH0CEUURfS 

~.l ~UHMISSIDN OF CHA~GES 

PKOPOSEU 'CHANGES AKE SOLICITED FROM ANY INDIVWlJAL U~ [lPGANllATIOI\ HAV[NG A 
VALID INPUT. CHANGES LRIG'INATING OUTSIDE THI: FL IGHT Cl,NTROL TE"''' WILL liE 
SlHIMITTED LlIRfCTU TO THf ASSISTA'H FLIGHT fIR,.CHiR IAFDI. CHANGES 
CRIGINATlN(, wi TI"IN r~E fliGHT CONTROL HAM .;Ill At SUfI'IITTECl Tn THE AFO VIA 
PRIME ~ISS[UN (PERITllf>.S C~~TR~l AUG~ (MOCAI POSITION CONCERNED. 

~.1.1 FO~MAI 

PERSONS OE,IRI~G TC SUBMIT A PKOPOSEO CHANGE WilL COMPLfTE ALL ITF~S ON THE 
FOAM SHOWN IN FIGU~E C-l (fURl! MUST BE TVHul. ADDITIONAL PAGFS ~At 8F OSEO 
IF THE SPACE P~OVICEC [S NOT ADHUATE. THE CLMPLETED UHGI,'1AL HJR~ AND ONE 
CCPV wILL THf~ eE fCRhAROEO TO THE AFD. 

THc AF!! WilL R!:V IE" THI: FlJKr-t feR CO"lPLETENi:S$ MID PROPER HI SSION RULE 
F~kMAT. AND MAK~ CC~AECTIIJh5 AS REQUIRED. T~~ ORIGINATOR W[LL BE ADVISED OF 
ANV SUCH CHANGES. 

':.2 ~PPRL;VAL 

Z.2.1 CUORDINATICN 

THi: ORIGINATOR Of T~E CHANGE MAV O~TAIN PRELIMINARY CONCURRENCES. THE AFD 
"ILL, HOwEVH. OBTAIN FORII1AL CGNWHRENOES OR DISAPPR.OVALS (VERBALLY OR BV 
INITIATINGI FRC," THE NECESSARY PERSuNNEl. VEkBAL CUNCURRENCES WUL BE 
IhOICATEO IN THE APPROPRIATe SIGNATURE BOX. 

2.2.2 SI~NCFF/DISAPP~OVAL 

UPON eBTAINI~~ THE RE'UIR~n CCNCURRENCES Uk NEGATIVE COMMENTS. THE AFD WILL 
PRESENT THE PRCPOSfC CHANGe Te THE FLIGHT OI~ECTOR fOR FI"lAL APPRO¥AL OR 
DISAPPt\UVAL. THE AfD MAV SIGN OfF CR 01 SAPPRUVE PRttPUSED CHANGES IN THE 
A~SENCE OF THE FLIG.T DIRECTO~. 

~.2.3 OISAPPt\DVED CHANGES 

IF A CH'NGE 15 OISAfPROVED THE AFO WILL ~ETUHN THE COpy TO THE ORIGINATOR. 
A COpy OF THE RE'VESTED CHANGE wiLL BE RETAINED FOR FUTURE REFERENCE. 

2.3 PU~LICATION AND ~ISTRIBUTION OF [NTERI~ CHANGES 

INTE~IM CHANGES ~ILL BE OISTRI~UTEO VIA ~ ABBREVIATED OISTRI8~TION LIST 
CONSISTING OF THE MISSICN CONTKUL TfAM. PERrlNENT NASA DRGANIZAfION&. AND 
THE APPROPRi HE VEt<ICLE CChTRACTCRISI. 

3.0 kEVI SICf\S 

3.1DEVELCP"ENT 

THE AFu WILL Ce"PILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR 
TYPOG~APHICAl ERRORS INTU CUMPLETE PAGE CHANGES TV THE BASIC DOCUMENT. 
'''PEN AND INK" CHANGES MAY SE USED TU CuRREtT TYPOGRAPHICAL ERRORS IF 
THERE ARE NO Ort'ER CHANGES [N THE PAGE CONCEkNEO.1 

MI SSfON REV CAlE SECT ION GRUUP PAGE 

APQLlO Ii FNl 5/3/71 APPENO[X C­
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R iTE

3.2 APPROVAL

SINCE AL_ INTERIM CHANGES W{LL HAVE RECEIVED PRIOR CO_CURRENCES AND
APPROVALt DNLY THE FLIGHT DIRECTOR (OR THE AFD IN THE FLIGHT DIRECTnReS
ABSENCE) WILL BE RE{UIRED TO AP@RDVE REVISIONS.

3.3 PUBLICATION

3.3.1 SCHEDULE

REVISIONS ,ILL RE MADE ON AN 'AS REQUIRED t BASIS.

3.3.2 DISTRIBUTION

REVISIONS WILL EE PRINTED AND DISTRIBUTED THNUU(;H THE N(_RMAL ADMIKISTRATIVE
CHANNELS.

NASA-MANNED SPACECRAFT CENTER

MISSION RULE REQUEST/REVISION DATE

REV RULE CG_qDITIONINALFtJ_CTION PHASE RULING NOTESICDMMENTS

CIIANGERATIONALE: #'INEW TECHNICAL DATA O CLARIFICATION

ORIGINATOR: APPROVED: APPROVED:

NAME ORGANIZATION EXT CO(?_IZA_TBPJ_Ot CHIEF FLIGHT DIRECTOR

AFD: B_E: FleX): AEROMED: GUIDO: CONTROL: TELCO_4: -_OTI-IER:
CAPCOM: O&P: -- -- RETRO: GNC: EECOM: I
MSC FORM 1555 (Bey. Dee 68)

FIGURE C-I. - WISSICk RULE CHANGE REiJUEST FORM

IHSSONIEvloAEISETONOROO*I AO'....
NASA-- MSC -- Coml,, Houston, Texam '_



APOLLO J

I:'FMR

FINAL FLIGHT
MISSION RULES

APOLLO 15
(AS-510/112/L M-IO)

)

MAY 3, 1971

,/ rI

J

FCD
MSC

,- NASA ,_

']




