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APOLLO
FLIGHT MISSION RULES
AS-506/107/LM-5

APOLLO 11

PREFACE

THIS DOCUMENT CONTAINS THE FLIGHT MISSION RULES FOR APOLLO 11. THESE
RULES WILL RECEIVE AN EXTENSIVE EVALUATION DURING THE SIMULATIONS PRIOR
TO THE APOLLO 11 MISSION. SUBSEQUENT REVISIONS TO THIS DOCUMENT WILL
BE PRINTED ON COLORED PAGES FOR EASY RECOGNITION. INFORMATION CON-
TAINED WITHIN THIS DOCUMENT REPRESENTS THE FLIGHT MISSION RULES FOR

THE APOLLO 11 MISSION AS OF APRIL 16, 1969.

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR
SUGGESTIONS CONCERNING THESE MISSION RULES CONTACT MR. LARRY W. KEYSER,
FLIGHT CONTROL OPERATIONS BRANCH, BUILDING 45, ROOM 638, PHONE L483-3838.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST

IN APPENDIX B OF THIS DOCUMENT MUST BE MADE IN WRITING TO MR. CHRISTOPHER
C. KRAFT, JR., DIRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER,
HOUSTON, TEXAS.

THIS IS A CONTROL DOCUMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE
CONTROL PROCEDURES DELINEATED IN APPENDIX C. THIS DOCUMENT IS NOT TO
BE REPRODUCED WITHOUT THE WRITTEN APPROVAL OF THE CHIEF, FLIGHT CONTROL
DIVISION, MANNED SPACECRAFT CENTER, HOUSTON, TEXAS.

APPROVED BY:

(s (U

CHRISTOPMER C. KRAFT, JR? P
DIRECTOR OF FLIGHT OPERATIONS
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ITEM

' INTRODUCTICN & PURPDSE !

),

¥ISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FL]GHT CONTROL PERSONNEL WwITH GUIDELINES

TO EXPEDITE TmE DECISION=MAKING PROCESS,

THE RULES ARE BASED ON AN ANALYSIS OF M1SSI0 EWUIPMENT

CONFIGURATIONs  SYSTEMS CPERATIONS AND CONSTRAINTSS FLIGHT CREW PROCEDURES, &xU ¥1sS1C .
CBUECTIVESe THE DIRKECTCS OF FLIOGHT OPERATIONS, MANNED SPACECKAFT CENTEK) HOUSTUN, TEXAS, miC Tri

OVERALL RESFPONSIBILITY FCR THE PREPARATIONs (ON

YISSION RUL:zS CAN SE CLTEGORIZED AS GENERAL AND SPECIFIC, GENEKAL MISSION RULLS UNTAIT

BASIC PHILCEOFRIES UsTD IN THE DEVELOPMENT OF THE FLIGHT MISEION RULESe SPECIFIC wIgSion
PROVIDE THE 84510 C(RITERIA FRO¥ wwiCh REAL=TIME OECISIONS ARE MADE  AND  will ©BE FORMATTE.

FOLLCWS ===

Ao

Be

THE TONDITICN/MALEUNCTION CCLUYN DEFINES TmE FAJLURE,
THE PHASE COLuMn IDIENTIFIES THE TIME INTERVAL IN wHICH THE CONDITION/MALFUNTION ZUCUKS.

THE RULING COLUMN DEFINES FLIGHT CONTROLLER &CTIOK AND/OR PROCEDUKES  TmaT  wiUsT
ACCOMPLISHFD AS A RUSULT OF THE CONDITIONS

THE CUES/ANCTES/TOMMENTSE (CLLYN PROVIDES THE FLIGHT CONTKOLLEK wlTH  AULDITIO WAL PNk iR

CONCERNING THE CONDITION/MALFUNCTION AND/OR RULINGS

TENTSs AND CONTRUL OF THE FLIGHT MISLTOh ~uLtSe

-
ke
L.

Lo

PR

MISSION REV |DATE SECTICN GROUK PAGE
4eCLLC 1L L/i6/6S JINTRCDULCTION & D
PURFOSE 1=1
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MISSION RULES
SECTION 1 = GENERAL GUIDELINES

REY  ITEM
RP ITEM
! OMSF GENERAL RULES !

1=1 MISSION RULES ARE LFFECTIVE DURING THE LAUNCH COUNTDOWNS FLIGHT AND RECOVERY OPERATIUNSs AND
DUKING PRELAUNCH TESTS WHEN APPLICABLE., THEY ARE BASED ON PRIMARY OBJECTIVES AS STATED IN  Tmt
APOLLO FLIGHT MISSION ASSIGNMENTS DOCUMENT M=D MA 500-11. PROPOSED CHANGES TO THE PRIMARY
OBJECTIVES STATED IN THE MISSION ASSIGMENTS DOCUMENT SHALL REQUIRE AA/MSF APPROVAL o

1-2 THE DIRECTOKR OF FLIGHT OPEKATIONS AND THE DIRECTOR OF LAUNCH OPERATIONS OR THEIR DESIGNATEUD
REFPRESENTATIVE WILL INSURE COORDINATION OF THEIR RESPECTIVE MISSION RULE CHANGES w]TH  THE
MISSION DIRECTOR AND OTHER APPROPRIATE ORGANIZATIONSe

1-3 FCLLOWING THE CDDT OK FRTs WHICHEVER OCCURS FIRST, MISSION DIRECTOR APPROVAL AND CONCURRENCE
wWILL BE REQUIRED ON ALL RULES CHANGES AFFECTING SAFETY, ACCOMPLISHMENT OF TEST OBJUECTIVES
DEVIATIONS FROM THE NOMINAL MISSION AND PRELAUNCH CONSTRAINTS: CONCURRENCE M™MAY BE OBTAINED
VERBALLY IF TIME CONSIDERATIONS SO DICTATE.

I=¢ DURING THE CONDUCT OF THE MISSIONs THE MISSION DIRECTOR wiLL BE ADVISED OF ALL RECOMMENDATICAS
THAT INVOLVE CHANGES TO===MISSION OBJECTIVESs M]SSION RULESs FLIGHT PLAN CONTENT Cr
LAUNCH/FLIGHT SAFETY.

i1=5 wITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITYs THE COMMAND PILOTe THE LAUNCH DIRECTCky FLIGST
DIRECTORy DOC MANAGER FOR MSF SUPPORT OPERATIONSs AND THE MISSION CIRECTOR MAY TAKE OK wECOWMEIAL
ANY ACTION REQUIPED FOR QFTIMUM CONDUCT OF THE VISSION,

1=¢ TwE COMMAND PILCTy SPATECRAFT TEST CONDUCTORs LAUNCH VEMICLE TEST CONDUCTOR, SPACE VvE=IZlE TSl
SUPERVISORe LAUNCH OPERATIONS “ANAGERs LAUNCH DIRECTORs FLIGHT DIRECTCRs DOD MANAGE=~ Fou=  “ANNLEL
SPACE FLIGHT SUPPORT OPERATIONSs OR THE MISSION OIRECTOR “MAY REQUEST A HOLe Fo=  wohoiTlins
WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY.

1=7 DLRING THE COUNTDOWNs THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPEZTIve CJENTER
OPERATIONS “ANAGERS SHALL PROVIDE TECHNICAL ADVICE AND SUPPOKT UIRECTLY TO THE LAUNC™ oFiwz™!oNy
MANAGER AND LAUNCH DIRECTOR, THE LATTER TWO WIiLL KEEP THE MJSSION DIRECTOR FuLLY iNFoRvEZ  L»
PROBLEMS AND FROPCSCD SOLUTIONS. DURING THE FLIGHT PHASE OF OUPERATICNSs SIVILAK  sSobFi=~ &
RIVUIRED wltlL 82 PROVIDED TO THE FLIGHT DIRECTOR AND THE ™SC DIRECTOk OF FLIGRT OPr~ATiuNSe. [H
~ISSION DIRECTOR wlLL BE KEPT FULLY INFORMED 3Y THESE INDIVIDLALS OF PKOBLIVYS  AN. £
SCLUTIONS DURING THE APPLICABLE PHASES OF THE MISSIONe

1-¢ wHEN TIME PERMITSs THE FAILURE OF A MANDATORY OR KIGHLY DESIRABLE ITEM wlLL BE REPORKTEC 7O Trc
VISSICON DIRECTOR BY T™E LAUNCH DIRECTOR OR THE FLIGHT DIRECTORe TrE INITIAC REPORT wlLL INCouU:
THE ®2SITION OR FACILITY THAT CETECTED THME MALFUNTIONe SUBSEQUENTLYs THRE MISSION [DIREITLR sl
EE INFORVED OF ESTIMATED TIvet TC REPAJR AND RECOMWMENDED PROUCEEDs wOLD» RECYCLEs» OR SCR.: ALTILN
AS 1T TEVELOPS,

v1sSion REV JDATE SECTICN GROUP PAGE

APOLLO 11 /16769 JGENERAL OMSF GENERAL
GUIDELINES RULES 1-2
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1TEM™

1=9

I-10

I=-11

1-12

=13

1=1s

1=l¢

1F A MANDATORY I1TEM FAILS DUKING THE COUNTDOWNs IT wILL BE CORRECTED PRIOR TO LAUNCHY HCLDINC —\>
RECYCLING THE COUNTDUWN AS NECESSARYs IF A MADATORY JTEM CANNOT BE CORRECTED TO PERMIT LIFTOFF
WITHIN THE LAUNCH WINDOWs THE MISSION DIRECTOR MAY PROCEED wlTH THE LAUNCH AFTER APPROPRIATE
COORDINATION WITH THt APPROPRIATE OPERATIONS AND PROGRAM MANAGERSs GENERALLY THE LuSE OF A
MANDATORY ITEM WILL RESULT IN A SCRUSB.

AS THE DESIONATED REPRESENTATIVE OF THE PROGRAM DIRECTORy ONLY THWE MISSION DIRECTOR MAY SCRuE
THE MISSIONs FURTHERs THE MISSICN DIRECTOR RETAINS THE PRIMARY AUTHOKITY TO DOwWNGRADE A
MANDATORY ITEMs THIS AUTHORITY SHALL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTEK APPKOPRIATE
RECOMMENDATIONS FRUM THE PROGRAM MANAGERSs LAUNCH DIRECTORS AND FLIGHT DIRECTOR,

CONSIDERATION wlILL Bt GIVEN TO THE RIPAIR OF ANY HIGHLY DESIKABLE I1TEMy EUT IN WO CASE wlLL THE
LAUNCH BE SCRUBBED FCOR ANY SINGLE WIGHMLY DESIKABLE ITEMe IF TwO OR MOURE WIGHLY [CESIRAZLE 1TEMS
FAIL AND/OR CTHER AGRAVATING CIRCUMSTANCES OCCURs THE MISSION DIRECTOR waY SCRUE  THE MISSIUA
AFTER COOKRDINATION WlTm THE APPROPRIATE CPERATIUNS AND FROGRAM MANAGEKSS

TRE COUNTDOWN wILL NUT BE HELD NOR THE LAUNCK SCRUBEED FOR FAILURE OF CESIRABLE ITEMS.

wHENEVER POSSIBLEs TrE LAUNCH SITE AND MCC wILL VERIFY TELEMETRY READCUT CISCKEPANIIES UCLURE]Ne
PRICR 7O LIFTCFFe IF TWE wCC LOSES A PARANETEX BUT Thz _AJUNCR SITE =AS A VALIL KEAZSLUTe TmI Q0
wILL CONTINUE ON THE LAUNCH SITE RFADOLUTe THIS 1S TRUE £XCiPT FCK  TrISE  NMARNLATLRY  FARAMETE&~y
(LISTED IN THE FLITHT WMISSICA RULES) UBON wmiln MISSION RULLES &CTiCN 1S TAKENS 174 TrlS LALEY &+
HOLD ¥AY BE CALLED 70 EVALUATE TwE PRCBLEV,

THE COUNTDOUWN willL JonTINUE wHERE PUSSIBLE CONCOmXENTLY wWITKR CORRECTION CF AN ZAIS™IWL mwozlEV,

wHERE POSSISLEs AL MANUAL ABOKT REWUESTS FROV THE GROUAND CURING FLIORT witl HE  paSte oh  Taw
INDEPENDENT JNDICATIUNS COF TrE FAJLUREe CREW ABOKT ATTION wILL NORMALLY BE BASEL CPUh Tao CLESe

PRIOR TC LIFTCOFFs Tez DIRECTOR COF LAUNCH OPERATIONS wlil Br RESFONSIBLE FLk ALL ACTIChs 8N Tt
EVENT OF LALNOH SITE EMERGENCIESY EXCEPT FOR  RECOVESRY OPERATIONS UF  SPACECRATT &,  (=ia
RESULTING FARCM A PAT ABCRT,

N ABURT WEQUEST FRuY Tmr TIVE TWE LAURI=  t8li=t :
SUFFICIENT ALTITUDE "C CLEAK TWE TCF OF  Tmp Uvzililke
REGLEST will Bt ESTAZLIS=ID IN Tri ChunN(= &~

- P

»ISSION REV |CATE SECTICN GROUP FAGE
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1-18 FROM LIFTOFF TO TOWER CLEARs TWE LAUNCH DIRECTOR AND FLIGHT DIRECTOR WILL HAVE CONCURRENT
RESPONSIBILITY FOR SENDING AN ABORT REQUESTe THE CRITERIA FOR SENDING AN ABORT REWUEST DUKING
THIS PERIOD wlLL BE ESTABLISHED IN THE LAUNCH AND FLIGHT RULES RESPECTIVELY.

1-19 THE LAUNCH OPERATIONS MANAGER wiLL INFORM MCC WHEN THE SPACE VEHICLE CLEARS THE UMBILICAL TOWER
BY SAYING ''CLEAR TOwER'' OVER ONE OF THE LOOPS FROM KSC TC MCC.

1-20 IN THE EVENT OF NON=CATASTROP=IC SPACE VEWICLE COLLISION WITH THE UMBILICAL TOWER Ok OTHER
CONTINGENCIES wH]CH DO NOT REWUIRE IMMEDIATE ACTION» THE LAUNCH OPERATIONS MANACEK wlil CONTIAUE
TO EVALUATE TrE EXTENT OF THE DAMAGE AND PROVIDE INFORKMATION TO THE FLIGHT DIRECTOK FOR ALY
ACTION NECESSARY AFTER UMEILICAL TOWER CLEARANCE.

1-21 COMPLETE GROGUND CONTROL OF THE SPACE VEWICLE PASSES TO THE FLIGHT DIRECTUR wHEN TmE  S&al-=
VERICLE REAT=ES SUFFICIENT ALTITUCE TC CLEAR THE TOP OF THE UMEILICAL TOWER

1-22 IN THE MCCo THE FLIGHT DIRECTORs FLIGHT DYNAMICS OFFJCER 4iD ECUSTER SYSTEMS thwlhbithk ajel  =Aayv:
THE CAFPABILITY TC SE"D AN ABCORT REQUEST SIGNAL. THE CRITERIA FOR SEANCING A'v £ECRT  FELUELT  wott
8F ESTABLISHED IN Twt FLIGHT RULESS

{ : =22 T=Z COMMAAND PILOT MAY INITIATE SuUCH INFLIG=T ATTICN AS mE DEEMS ESSENTIAL Fix (REw sAF: Y,

l=-2e FLIGHT CREw SAFETY SmALL TAKE PRECEDENCE COvER TmE ACCOWFLISRMEANT OF “MILSION CoozlTivise

1-2¢% IN T=E EVENT OF COMMUANICATICANS LUSS BETwEEN THE MANNED SPACE FLIGHT NETWORK ANU T=i s~-Alel~AFT,

TrE COMMAND PILOT wllL ASSUME RESPONSIBILITY FOr ¥ISSION CONDUCT AS JESCRIEED wiTrIN FolerT
RULES.
I=c¢ T=E FLIGHT CIRECTOXe TeROUGR THE KECOVERY CCURDINATCRY wlli PRIVIDE ThE SC0 MANALTR s o= MaNiio

SPACE FLIG-T SUPRURT OPEIKATIONS TwE PLEDICTEL LLCATICON AND TiME OF cPLat=Dinne

1=27 | T-Z DCD MANAGER FOR MANNED SPACEFLIGRT SUPPORT  OPERATIONS s
CCUMARD ARD CCNTRCe ©F DUL RECCVERY FCRCESs KECOMMENDATIONS: Go!
FCRTw BY NASAs wilLL 3T CONSIDERED TC EFFECT SAFE AND EXPFUITICL
SPACECRAT T

RuULE NUVMBERS [=2B TH=JUGH
J=325 ARE RISE&VED,
€% ) MISSION REV JDATE SECTION GROUP PAGE
' ;,
~ APOLLO 11 4/16/65 |GENERAL OMSF GENERAL
> GUIDELINES RULES =4
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REV I1TEM
R 1TEMY
ey » N
¢ DEFINITIONS !
1=-36 REDLINE==~A REDLINE VALUE 1S A MAXIMUM AND/OR MINIMUM LIMIT OF A CRITICAL PARAMETER NECESSARY TU
IDENTIFY VEHICLEs SYSTEMs AND COMPONENT PERFORMANCE AND OPERATIONe REDLINE VALUES wILL gt
ESTABLISHED SUCH THAT FURTHER DEGRADATIONS OF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE 10
ACCOMPLISH THE PKIMARY MISSICN.
1=-37 REDLINE FUNCTION===A REDLINE FUNCTION 1S A PARAMETER THAT HAS BEEN IDENTIFIED TO MONJTOR Trt
FUNCTIONING OF A UNIT TO INSURE THE OPERATIONAL PERFORMANCE OF THAT UNIT IS ACCEPTABLE TO MEET
TH4E PRIMARY MISSIONe REDLINE FUNCTIONS ARE MANDATORY,
=38 PRIMARY OBJUECTIVE===A STATEMENT OF THE PRIMARY PURPOSE OF FLIGHTe WHEN USEL IN CENTER CONTROL
DOCUMENTATION THE PRIMARY OBJECTIVE MAY BE AMPLIFIED BUT NOT MODIFIEDs DETAILED TEST O3J:CT1IVES
wlill BE GENERATED AND AMPLIFIED TO FULFILL EACH M]SSION OBJECTIVE,
1-39 | PRINCIPAL DETAILED TEST OBJECTIVE==—A DETAILED TEST OBUECTIVE wHICH MUST Bt ACCOMPLISneD ©KIOUx
TC THE LUNAR LANDING MISSIONe ANY PRINCIPAL DETAILED TEST UBUECTIVE NUT SATISFACTORILY (OMPLEITF.
ON THE ASSIGNED MISSION CAN BE ATTEMPTED ON A SUBSEQUENT MISSION WITHOUT MAJOR IMPACT.
1=40 VANDATORY DETAILED TEST DOBUECTIVE-==A PRINCIPLL DETAILED TEST OBUECTIVE wrIC= ~_¢T pe
SATISFACTURILY CCYPLZTED CON THE ASSIGANED ¥ISSICNs FATLURE TO 00 SU  a0LLD  u\oLLY JovE<ovlSo
SUBSEQUENT FLIGHT STHEDULES AND/OX REQUIRI SUESIULENT SPACE VERICLE RECLUNFIGURATIZN
1=4al CECINDARY ZUTAILED ST CHaon(TivE a=ilr tCuLC PROVIiC:  Liondl T
DLTA Ta IASERIENCE BOT TC THE CUNAR CANDING MISSIThe
(el MENTATIRY Qe memeA cANCATIRY 1TEM IS 8 SPACE vErRCLE  OR O CFERATICNAL SLPRLRT ELiv ie
SSSEATIAL FLUR ACCU-SuiimVNT JF ThE PRIMATRY  NMISSICWe  armiCr INCLULSES  PRLCALW =y e
Sy ZEDSATIONE Tw=AT INSUR: I-ia SAFETY AND EFFECTIVE OFLAATIONAL (UATREL AL hiat 2
PENT OF Te=E »ATDATLIY DETAILED TEST O8.IiCTIviSe
leed mIshLY DESIRABLE [TZv ]S A SPACT  VEmITLL OR UPERATICVAL SUPFRUAT
S EARANCES TRE ACCOMPLILRYENT OF TmE ExINVARY “ISSIeh ANC 1S s oSIivTliao
THE PRINCIPAL DETAILED TIST TELECTIVIS,
e 3 ELEMENT Ok CPERATIUNAL SULPFORT BLEMENT  T=4T
<. ARY MISSILNe
lelE Z . {ETSee=lUNTIACE I ACCSROUANCE wiTH PRESCRIBED CCUNTDOWN PRCCLLURESS
. TIoN
L=-t

- Lee=]NTINAULPTION OF Tei (OUNTDUwN FOR UNFAVCRABLE a#BEATHEKs REPAIR OF mARDwAREs Tn LCaneC
LFOLIADITIONS UNBATILFATITIRY SLR LANIR OR FLIGHT,

viss1oN  fkEV |DATE SECTION GROUP PAGE

aPlLiC 11 W/1676F |GENERAL OMSF GENERAL
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SECTION | = GENERAL GUIDELINES

REV  ITEM
R 1TEMY
s e,
1=47 COUNTDOWN===THE PERIOD OF TIME STARTING WITH LAUNCH VEHICLE POWER UP  FOR THE LAUNCH (Ok
SIMULATED LAUNCH) WHICH INCLUDES SERVICE STRUCTURE REMOVALy (AUNCH VEHICLE CRYOGENIC TANKING»
SPACECRAFT CLOSEOUTs AND TERMINAL COUNT,
I=uB HOLD=POINT===A PREDETERMINED POINT WHERE THE COUNTDOWN MAY BE CONVENIENTLY INTERRUPTED.
1=49 RECYCLE===THE COUNTDUWN 1S STOPPED AND RETURNED TO A DESIGNATEL POINT OR AS SPECIFIED IN ThE
LAUNCH MISSION RULES.
1=-50 SCRUB===THE LAUNCH IS POSTPONED.
1=-£1 CUTCFF===THE AUTOMATIC OR mahUaL COMMAND TO STOP THE LAUNCH SEWUENCE AFTER I WITIATION OF Twt
TYAUTOMATIC LAUNCH SEOQUENCE STARTW 'Y
1=52 LIFTOFF===THE ZVENT DETERMINED £Y THE INSTRUMENRTATION UNIT UMBILICAL DISCUNNECT  SIGahe  sie s
THE PCINT IN TIME wHEN PLUS TIMI COMVMEACES
1~c2 ABOXT===V1SS5]JUN TERVINATION 5Y UNSCREDULED INTENTICAAL SEPARATION OF  ThE SPACECKAFT  TwiY  Te:
LAUNCr VEICLE PRIUR T2 UREITAL IASERTICN
i=54 LARLY MISSION TERYINATION=== UKSIHEDULED IRTENTICONAL MISSION TERYINATICNL AT UX &AFTE~  w=B]TAw
INSERTION.
]=ct MEASUREVMENT===f VEASCRIEVENT 1S A SPECIFIC DATA (=ANNEL CF INSTRUMENTATICN ~CNITORING A 5>.ibuz

FUNCTION.

i=te INETRUVENTATION===INSTRUMEATATICN 1S THE EQUIPYZANT THAT AJGLIRESY TRARSMITS  AND  MLowiTixS _&Ta
FLR PERFCRVANCE EVALUATION CF SPACT vERICLE AND CPERATICNAL SUPPCRT (TEMS.
®1581CH REV |DATE SECTION GRCUP PAGE
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

e
o ~‘

REV ITEM
4 GENERAL ¢

1=1 THE FLIGHT MISSION RULES CUTLINE PREPLANNED DECISIONS DESIGNED TO MINIMIZE THE AMOUNT OF
REAL=TIME RATIONALIZATION REVUIRED WHEN NON=NOMINAL SITUATIONS OCCUR DURING THE TERMINAL
COUNTDCwWNy THE FLIGHT PHASEs AND RECOVERY OPEKATIONS,

1=2 WHENEVER POSSIBLEs THE CREW AND GROUND WILL VERIFY ALL MALFUNCTIONS. WHENEVER THtkt 1S A
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS» THE SPACECRAFT READDUTS ARE PRIME
(ASSUMING THE SPACECKAFT HAS ADEQUATE INSTRUMENTATION AND THAT APPLICABLE SPACECKAFT (CCOCKPIT
READCUTS ARE COFPEMATIUNAL),

1-3 SPACECRAFT LAUNCH wlil NJOT B ATTEMPTED IF KACwh SPACECRAFT SYSTEMS MALFUNCTIONS WILL JIMIT  THE
MISSION DURATION SUCH THAT ACCOMPLISHMENT OF THE PRINCIPAL Ok MANDATORY DETAILED TEST OBJECTIVES
wIiLL BE COMPRCOVISED.

1-¢ wHIN A CONFLICT CF FLIOHT PLAN  ACTIVITIES OCCURSs THE FLIGHT [DIRECTOR  wILL DETERMINE  Teo
PIISRITY OF ACTIVITIcS,

1=-5 IN SOME INSTANCESs Trmi SPECIFIC MISSION RULES MAY DEVIATE FRU™ Tef GLNERAL GULIDELINES C(UNTAINzL
I~ ®ART 1 CR FROWM TrrSE OENERAL RULESe THE SPECIFIC MISSION RULt alii APPLY In  ALL (ASiSs  ANe
TwE DEVIATIONS FRCw THE CENERAL GUIDCOINES Wlil SE NCTED.

i=5 THE FLIG-T JI-ECTIR YAV ATTie ANALVYSIS OF Tmi FLIG=Te (SCCSE TC  TAKE  ANY AECELSA=Y ACTIC.
RISUITED FOR Tmi SULIie8"Uue (OVPitTICN SF T=r ¥ISSIUNS

=7 MISSION Ruwr LIVMITS ThAT ARI CCHEICERED TC HE INTERIM OR UNCONWFIRMEL NUMBERS wiLl 5 Uhebmoltce
IN TeIS PUBLICATION AND AL SUBSELUEAT  XzVISIINS  UATIC  Te=:  AUMBELES  ARe  JLinfi=Mio v Tr:
RESBONCIRLI NASA A0f Y.

i=t TeE SYSTEWS LIMITS LISTEL IAN T~ESE RULES ARE THE ACTUAL VERICLE LIMITS AS aflLi AS TrEY ani Khoan
ANS UNLERSTCOCD AND ARE NoT BILSED TO COMPENSATE FCOR TIME DELAYS TR OINSTRUMENTATION ERRC~L aiT=il
TeE SPRCZECREFT AND NEFY TETA/UISFLAY SYSTEXS

1=9 MENCATORY  AND mIGRLY  DESImAbLE  IASTRUYEATATION  RtullroivoTy  An:

Lvi-E8S STATeDd L
SATILEIED EY tlT

o= 00V CAPRBILITY.

ViSSION ROV | DATE SECTION GrOUP FAGE
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NASA - Manned Spacecraft Center

MISSION RULES

o~ SECTION 1 GENERAL RULES AND SOP'S
i » REV  ITEM

1=10 MANDATORY SPACE VERICLE INSTRUMENTATION FOR THE PURPOSES OF FLIGHT MISSION RULES MUST B
CONSONANCE WITH THE FOLLOWING CRITER]Am=e (REFERENCE OMSF GENERAL RULL I=421)

Ae REQUIRED TO INSURE FLIGHT CREW SAFETY.

Be REQUIRED TO IVPLEMENT WULES RESULTING IN LAUNCH ABORTS,

Ce REOUIRED TC IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION,
De REQUIRED TO MAKE DECISION TO CONTINUE 10 THE NEXT M]SSION PHASE.

THE MANDATORY INSTRUMENTATION LISTINGS IN THIS DOCUMENT  wILL BE CROSS=REFERENCED TC  THE
APPROPRIATE MISSION RULE MEETING THE ABOVE CRITERI A

1713 ) THE CRITERIUN FOR CATEGORIZING INSTRUMENTATION AS HIGHLY DLSIRABLE IN THE FLIGNT MISSION RuLES
15 ANY INSTRUMENTATIUN RECUIRED FOR NORWMAL SYSTEMS MANAGEMENT OR REQUIREL FOR FLIGNT  CONTROL
DECISIONS NCT IN THE MANDATCRY CATEGORY.

1=12 RF COMYANDS wilL ANCT £I TRASSYITTED TO THE SPACECRAFT OR LAUNCH VEHICLE DURING TrE LAUNCH PrASE
UNLESS SPECIFIC MISSIUN RulzS ARE INVOKED wrlCH REOQUIRE COMMAND ACTIVITY.

o

-13 THE LAUNO- OPESATIONS MANAGE® wlLL INFORM THE FLIGHT DIRECTOR wHEN THE SPACE VEriCLE RAS CLEAREL
THE UMEILICAL TOWER SY STATIAG ''CLEAR TOWER'! OVER CHANNEL 111

1=14 THE COVVA'D PILOT NMAY INITIATE SUCH INFLIGAT ACTICN AS HE CEtVS ESSENTIAL FOR CREw SAFLTY,

o
]
n

COMMLNICATINL BETWEEN TrE MSFN AND THE  §/Cs  THE COMMAND  Picot  aiew
VISEILN ZIRECTICN alThIN THE FRAME wURK OF ThHE MISSION kUoESe

EULE NUYBERS 1-16 T=LUGm
1=23 AWE RISEWVED.

M]SE1ION REV JDATE SECTION GROUP PAGE
APZLLC 11 16,69 JGENERAL GENERAL
RULES AND $0P'S 1-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 GENERAL RULES AND S0P!'S

REV ITEM
! DEFINITIONS !

1-24 ASAP~=<AS SCON AS PRACTICABLE (leEer AS SOON AS POSSIBLE AND REASONABLE).

1-25% PTP—==A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORDINATES FOk wHICH THE
SPACECRAFT SHOULD BE TARGETED IF 1T BECOMES NECESSARY TOU LAND ON THAT REVOLUTIONe

1-2¢ ATPome AN ' TALTERNATE TARGET POINT'' 1S A STRATEGICALLY LOCATED SET OF COCKSINATES ChUSEN  TC
PROVIDE A SFACECRAFT TARCGET PCINT MIDwAY BETWEEN PTP'S,

1-27 REXT BIST PTP===£ FRIFERREC TARGET PCINT wHICH CAN BE REACHED BY THE SFACECRAFT  wiThIN  THE
CCNETRAINTS IMPCSED ©Y THE SFACECRKAFT PROBLEM CAUSING AN EARLY MISSICN TERMINATION AND  ALLCw ING
THE BEST PCSSIBLE REZANTRY AND LANDING AREA CONDITICNSe Trr MISSION wilL AUT PRUZEED TO Tebt  ANEXT
OHASE UNLESS SPECIFICALLY ADTEDS

1-28 REENTER ASAP===REENTik AS SULN AS PRACTICAELE (leEes AS SCUN AS POSSIBLE AND REASCNABLL )

i=29 TERMINATE ASAP===R:E TER wlTH THE WINIVUM TEID TINME TC AN UNSSECIFIED CANLCING AKEA,

1-3¢ CRITICAL MANEUVERS===FCR THE PURPUSE OF VISSION RULE ACTICN, CRITICAL MANEUVE=S ARE  c:iFINEC AL
THCSE WANEUVERS REVUITED 735 INSURE CREw SAFETYe THE VISULATICN OF PRCFULSICN SYLT:iM  LIVITS wmiie
E€ ATJEPTEC AS NECLSSART FOR SUIH BURKSe ALL MANIUVERS Awk:  CUNSIDEKRLC C(xITiCAL  exCe=T1 Llile
L3129 PLANE CmiaGEw Cols £°D YCCO'S LCT XEWUIKED FOK ZNTHY (UT<IUJUR ColhThiie

i=31 NON=CRITICAL BuURN===n B(RN w=ilr NEED NDT BE ACCOUMPLISWED T MAIANTAIN AN ALCE~"Aber  wctvie  of
JREN SAFETY.

1-32 EARLY STAGING===UNSCrEDULED SEPARATION OF THE S=1vB STAGE FRuUY T=F 5=1) STAGE.

YISSICN REV |CATE SECTICN GRCUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 GENERAL RULES AND SOP!'s

REV ITEM

1=33 CONTINGENCY ORBIT INSERTION (COl)==— AN SP5 PROPULSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN SLV FAILURE OCQURT VG
IMMEDIATELY PRICR TO INSERTIONy OR IN THE EVENT OF DEGRADED SLV PERFORMANCE e

1~34 S=1VvB DESTRUCT PACKAGE SAFING===THE EMERGENCY DESTRUCT PACKAGE 1S SAFED BY THE RSO TRANSMITTING
A COMMAND wHICH PERMANENTLY KEMOVES POWER FROM THE RANGE SAFETY RECEIVERS

1-35 STIVB SAFING===A PASSIVATION SEQUENCE IN WHICH S=IVvB LOX» LH2s AND HJGH PRESSURE SPHERES ARL
DEPLETED.

1-36 PRELAUNCH PHASE (PRELN)===THE TIV¥E INTERVAL FROM THE COMPLETION OF THE FLIGMT  REALCINESS REVIEw
TC LIFTOFF.

1=27 FLIGHT PrASE«==THE INTERVAL FROM LIFTOFF THROUGH SPLALHDCWAN. FOR MISSION RJULE PURPUSES THt

FLIGHT PRASE 1% FUKTHER SUBZIVIDED AS SHOaN BELUw===

Ae LAUNCH PraLE==« FxCWV L JFTLCFF THROUGH [NSERTIUN (TB1 THROUTH TBéa!,

Bs EARTH CREIT FeASE===FROM INSEtRTION THRLJUGH S=IlvB CUTUFF FOR TRANSLUNAR INJECTION (Tol:e
Ce TDLE FHASE=—=FRUV (SM/S8=1VB SEPARATION THRCUGH LM EJECTIUN FKOY SLA (TBS).

Ce TRANSLUNAR (ZAST PraSE~—==FRO™ S-1VB CUTOFF FOR TLI TmRZUGH LCI1 CUTOFF.

Zo DOCKED PrASE===Tmc TIME INTERVALS DUR1NG wrlChn THE (M AND CSM ARE DOCKELD.

Fo LUNAR OR®IT Fribi=—==FXTW LI11 CUTLFF TU UNDCOKING AND FRO™ PEDOCKING TC TEI CUTCFFe

CURING wHITH A MANNEL (v IS SEFARATEDL FRCY  Thme (8% -~
iCvW CISTANCE OF APPROXe SVUCFT),

o CCT1 Peibte==Te: TIVE INTErRVAL F=0% Te=E D01 VANIUVER TC THE INITIATICN OF THE PDI] MantULvERS
le POWERED DISTaANT===T=f TI%t InTo&vaL FRCY TeE INITIATION CF Tri PDI MANEUVEK TO TLulrm oCaie
=18 TIvi Pr=]uD TwI v CAN ABCKT TWE  PUwERED DLSCENT

THE CPS OALY AND KETAIN  THE  DESCLANT  STAGE  AFTER

240 POl #% TC Ll (ATEe==(02 GATE 15 THRE FUINT AT w=llr 7T-E (REw TAKES COvER «Ao
MARNUALLY FOICS T=E Cr3CIhTe

wr

s LT GATE TC Toulr DTwNe==TwHE TIME [NTERVAL F&OM (rEw  TAKEOVER (AFPRORIMATCLLY
SCC FT 4LTiTule) TC LANTDINGS

w4 LUANAR STAY Ewpli===Tewt TIMD (NTERVAL FROM TOUC=DUAN UNTIL LIFTCFFa

Eyvam==Tw=E Tivi IATIRVAL FRCM LV DEPRESSURIZATION UNTIL LM REPRESSURIZATIONS

Ky RENZSEZVOLS===TWI TIVE [ANTLRVAL FRICV INSERTIOW INTC LUNAR  LRBIT  AFTER  ASCENT (R AFTER A%
ASCETEL TESCENT LATIL JsVv/iy DLIKINGe FOR AN ALTERNATE MISSION wHICH LCCES NCT  INCLLDE W
LUNA~ LARDING 1T IS TeE TIVL FRCV TR (S PRz=DO] SEPARKATION  MANEUVER  TRROLEm {SV/LY

CClCING.

Le TRANSEA~T= (CJART wmaSi===FRCY TE] CUTOFF TOU CM/SY SEPARATIUN,

¥1SSICh REV [DAT: SECTION GROUP PAGE
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MISSION RULES
SECTION )1 GENERAL RULES AND SOP'sS

REV ITEM

1-33 CONTINGENCY ORBIT INSERTION (COl)=== AN SPS5 PROPULSIVE MANEUVER WWICH WILL PROVIDE Co&M INSERTJON
INTO A SAFE ORBIT (WP GREATER THAN OR EQUAL TO 75 NM) IN THE EVENT OF AN SLV FAILURE OCCURRING
IMMEDIATELY PRIOR TO INSERTIONs OR IN THE EVENT OF DEGRADED SLVY PERFORMANCE.

1=34 5-1VB DESTRUCT PACKALE SAFING===THE EMERGENCY DESTRUCT PACKAGE 15 SAFED BY THE RSO TRANSMITTING
A COMMAND wHICH PERMANENTLY KEMOVES POWER FROM THE RANGE SAFETY RECEIVERS,

1=35 S=]VB SAFING===A PASSIVATION SEQUENCE IN wHICH S=]VB LOXe+ LH2s AND HIGK PRESSURE SP=EKES ARt
CEPLETED.

1=-36 PRELAUNCH PHASE (PRELN)===ToE TIME INTERVAL FROM THE COMPLETION OF THE FLIGHT REALINESS REVIEw
TO LIFTOFF.

1=-37 FLIGKHT PHASE===THE [NTERVAL FROM LIFTOFF THROUGH SPLASHDCOWN, FOR MISSION RULE FURFUSES THE

LIFT
FLIGHT PHASE 1S FUKRTHER SUBDIVIDED AS 5-0nN BELUwe==-
Ae LAUNCR PrASE=== FrO& LIFYCFT THROUCH INSEKTION (TBL THROUTH TB&).

8¢ EARTH CREIT S=ASI=~=FROM INSEKTION TrRLUGM S=1VB CJUTUFF FOR TRAKSLUNAR INCECTICON (Tolie

m

Ceo TDGE PHASE~==FRUNM (SM/S=1VB ZSEPARATICN THROUOLR LM EJECTIUN FROM SLA (TBE).

Ce TRANSLUNAR CCZAST PrASE===FRO™ S-jvB CUTOFF FOK TLI TmRCUGH LCI1 CUTOFF.
Ze DCOCKED PHASE~==Tmi TIME INTERVALS DURLING wrIlH THE LM AND CSM ARE DCCKEC,

Fo LUNAR ORmcT AND FRUM PEDOCKING TC TEI CUTOFF.

MANNED L~ i5 SEFARATED FROM Tre (S¥  FOr
APPROX. S0CFT),

o OCI PmabSre===Twec TI¥E INTEnvace “-0% Ter 201 Y“ANZUVER TC THE INITIATICN OF TreE PDI MANEULVER,

le POWoRED DISTZtTo=m=T=Z 71t InTrwvag Fal¥ Twi INITJATION CF Tht PDI VYANEUVEK TC TLllr LCaive

le P21 TU P20 =feme=D RING TwmiIg Tiv: @Pr=liD TRID LY CAN AECKT THE  FOwEREC DOLSCENT
AN OGIT i TI OR:IT OUSING THE CPS OALY AND KETAIN  THE  DESCELAT  STAGE  AFTEK
INEIRTICON

2¢ P21 45 TT L0 CATEe==L0 CGATE 1S TrE FUINT AT w=ll= T-E JREm TAKES CvER  &N\o

W Ne==TwE TIVME INTEWVAL FRDM (REws TAKEOVEK (AFPROXIMATELY
2! TC LANCING.

a

vo LUASR STAY FepSt=e=Twr TIMZI INTERVAL FROM TOUCWDTOAN UNTIL LIFTCFF.
EvA===T=E TI¥E INTIRVAL FROM LV DEPRESSURIZATION UNTIL LM REPRESSURIZATICN

SR ArTER A,
T iNColDE
~

Ke RENCEZVOLS===THI Tivi [NT:iRVAL FRCM INSERTICY INTC LUNAR (ReIT  AFTER  ASCENT
13
.
= oee~ JsviLy

ABCPTED DISCENT LATIL Jevsiy DUIKING AN ALTZIRNATE MISSION wnlCH COES AT
£oTive FRC T t BPR:z=DCI SEPAKATION  MaNIUVEXR Th

LUNAY LANDING BT IS T+

E1 CUTCFF TU CM/SY SEPARATIUN.

Lo TEANCGEA~Te CTAS

Yo ENTRY O2mASTe==FRC4 M, 5V SFRARATION TC SPLAL= 00N

M1SSITN REV |DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

REV ITEM
1=-38 RECOVERY PHASE~=-THE TIME INTERVAL FROM SPLASHDOWN TO DELIVERY OF THE FLIOGHT CREwW AND SPAC’ TT
TO DESIGNATED LAND BASED INSTALLATIONS. )
1=-3¢ REENTRY DEFINITIONS===
Ae AUTOMATIC~=—REENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TO THE RCS.
8¢ CLOSED LOOP===REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK  ANGLE MODULATION USING
CMC ENTRY PROGRAM CUTPUTS,
Ce OPEN LOCP REENTRY===REENTRY CONTROLLED BY THE CREwW USING SPACECRAFT DISPLAYS AND FLYING===
le BANK ANGLE (RKk 0=50) AND RETRB (RL 0=90),
2o CONSTART BAVK ANGLE===TREw ESTABLISHES AND MAINTAINS A CONSTANT BANK ANGLE o
(CONSTANT pANK ANCLES GREATER TmAN 9C DEGREES WitlL KhOT BE FLOWN EXCEPY wHEN
SKiPCUT kULE IS VIOLATED,)
3 ROLLING REENTRY===MAINTAIN CONSTANT 18 DEGRELS PER SECOND ROLL RATE.
La EMS RANGING===CUNSTANT EANK ANGLE 1S HELD TO 1Gs THEN THE RANGE TU GC DISFLAY
AND THE KANGE PUTENTIAL LINES ARE COMPARED TO MCDULATE THE EANK  ANGLE. AT
RETRE THE PRESENT BANK &NGLE 1S REVERSED.
Ce CCHNSTANT G ENTRY===lREw CONTROLS THE BANK ANGLE TO MAINTAIN A SFECIFIEL G LEVELC,
Ee EVMS REELATRY===(RFfy C(CATROLS THE BANK ANGLE TO MAINTAIN A CONSTANT G UNTIL VELCCITY LESS
THAN 254500 FPSe THE EMS 1S THEN USED TO CONTROL RANGE BY ANULLING THE DIFFERENCE ©cETWEEN
THE RANGE 7T GO COUNTER AND THE RANGE FUTENTIAL GUIDELINESe ALL MANEUVEKS ARE  UVEKKIDLEN
AS NECESSARY TC PREVENT AN CASET OR OFFSET VICLATIONS
1=«C ALTERNATE MISSION===ANY DEVIATION FRCY THE ACYINAL MISSION TIMELINE  wrbkt FURKTHER ¥185iLlh
OBOECTIVES ARE (CONSIOEREIC HEFORE THE END OF THE MISSIONe
)
1=4] CONTINUE VISSINe==TnE CTONTINUE VISSION RULING FOR MALFUNCTICNS INDICATES THAT Trk vistioh aile
BE CONTINCED IN ATITROANIE al7= SRESENT FLANS UNLESS CVERRIDING FACTORS ARr PRESEAT wHi(m  accbe
CAUSE SELECTICN OF A% ALTERNATE (mZICE,
1=u2

SULINGSHET MANEQVER===_SE OF wtLIlUAL S=I1VB FRCPFILLANTS TO PLACE THE SPENT STAGLE h A SClAk  ow
NON=LUNAR JVPACTING TRAJELTORY,

¥18510N REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

1=43

LUNAR ABORT MODES AFTER EARLY LOI1 SHUTOFF
As DPS
le MODE=l=== LHUTOFF OCCURS FROM LOIl1 + 0 SEC TO LOIl]l + 104 SEC,
DIRECT RETURN BURN AT APPROXIMATELY LCI1 + 2 HRS.

2+ MODE=l]l=== SHUTOFFf OCCURS FROM™ LDJ] + 10« SEC 7O LOJ) + 170 SEC.

TwO I~PULSE WITH FIRST BURN AT APPROXIMATELY LOIl + 2 HRS AND SECOND  BURN AT
PERICYNTHION,

3s MODE-Ill=-= SHUTOFF OCCURS FROM LOI] + 170 SEC TO NOMINAL LOl) SHUTOFF.

TE] AT APPKUXIMATELY LOI1 < 15 HRS INEXT PERICYNTHION),

NCTE
THE CHUTOFF TIMES ARE BASED ON A NOMINAL TRAJECTORY
UP 10 SHUTOFF,., KANDOVER BETWEEN MODES s 11y AND
TI1 18 A FUNCTICN OF ACCUMULATID LOIL1 DELTA VELOCITY.
8¢ SPS (DOLKEZ) === CHUTCFF OCCURS FROM™ LCI1 + O SEC TO LCI1 + 170 SECe

~RESTAKT AT LIl « 15 MINUTES FOR A DIRECT RETUPN,

RJLE NUMBERS l-ac T=~lUGH
l1=47 ARE RESEZRVED.

NEXT
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

g RCV  ITEM

' CRITERIA FOR TARGET POINT SELECTION !

1=48 THE CRITERIA LISTED BELOW wILL BE USED WHEN CHOOSING BETWEEN TwO OR MORE TARGET PCIKNTS, (ﬁ{
CRITICALITY OF THE MISSION SITUATION wiLl AFFLCT THE APPLICATION OF THESE CRITER]Ae

PRIORITY

ACCEPTABLE LAND MASS CLEARANCE 1
ACCEPTABLE WEATHER CONDITIONS FOR RECOVERY OPERATIONS 2
AND CM STRUCTURAL INTEGRITY

CAPABILITY OF RECOVERY FORCES 3
COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT LEAST
«0 MINUTES PRIOR TU DEOKRBIT BURN® &
SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIONS 5
A GROUND STATION FOR POST-DEORBIT BURN® TRACKING 6
VOICE CONTACT PRIOK TO AND DURING DEORBIT BURN® 7
POST~BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY (ASSUMES 8

PRE~RLACKOUT ACQUISITIONS)

GROUND STATIONS AVAILABLE TO OBTAIN DELTA VC READOUTS AND TO 9
PLSS (REw BACKUP GUIDANCE QUANTITIES

*OR FINAL ™CC MANEUVER

1=49 LUNAR RETURN ENTRY RANGE PRIURITY=—= THE RELATIVE ENTRY RANGE (&00+CUv FEET TC SPLAL=) Wk ULKITY
1S AS FOLLOWS==~

Ae 1200 = 1400 NM (ANOMINAL)
Be 1400 = JEOQ WM (USED TC AVIID wEATRER VICLATIONS IN PRICRITY 24

Ce 1BOC = 2500 NY (CSED TC AVCID EXTREM: wchATHER yIOLATIONS IN PRICKITY A AND Se)

o

RULE NUMEBERS 1-5C TwxOUGH
1-5% ARE RESE=VED.

M1SSICN REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

REV  ITEM SECTION 1 GENERAL RULES AND SOP'S
' PRELAUNCH RULES !

1=56 MANDATORY = THE COONIZANT FLIGHT CONTROLLER WILL REQUEST A HOLD OR A CUTOFF FROM THE FLIGKT
DIRECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY ITEMs PRIOR TO I=1 MIN» FAILURES OF
MANDATORY ITEMS WILL BE CONFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF, AFTER I=1 MINs CUTOFF
wWILL BE REQUESTED FOR MANDATORY ITEMS wWITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING. AT
J=20 SECs ALL MANDATORY 1TEMS wiLL REVERT TO MIGHLY DESIRABLE UNLESS SPECIFICALLY DESIGNATED AS
MANDATORY TO L/Os REFERENCE ThHE LAUNCH MISSION KULES DOCUMENT FCR SPECIFIC PROCEDURES.

1-57 H1GHLY DESIRABLE =~ THE COGNIZANT FLIGHT CONTROLLER wlLL NOTIFY THE FLIGHT DIRECTOR IN CASE OF A
LOSS CR A FAILURE OF A ~IGHLY DESIRABLE JTEM(S)e A HOLD MAY BE CALLED BY THE FLIGHT DIRECTOR To
REPAIR THIS ITEM(S) WHEN IT 1S CONVENIENT AND IF THE ESTIMATED TIME TO REPAIR OR KEPLACE THE
ITEM(S) 1S ACCEPTABLEe ALL HIGHLY DESIRABLE ITEMS REVERT TO DESIRABLE AFTER AUTO SEQUENCE STAKT

1-58 DESIRABLE = FLIGHT CCTROLLERS wlLL NOT CALL HOLDS FOR THE LOSS OF DESIRABLE ITEMS AS THEY &Kt
PLACED IN THIS CATEGUAY BECAUSE THEY ARE ITEMS OF SUPPOKT WHICH ARE OF MINOR [MPCRTANCE TC
FLIGHT CPERATIONS,

1-59 VANUAL CUTOFF wlLL NOT BE ATTEMPTED FROM T=~11 SECONDS (ENGINE IGNITION) TO T=0.

RULE AUMBERS 1=60 THROUGH
1=65 ARE RESERVED.

M]SSICN REV [DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP'S

REV ITEM
' LAUNCH ABORTS ¢
L)

1-66 ABORT REQUEST COMMANDS ARE COMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABéﬁT
REWUEST LIGHT ON THE COMMAND PILOT'S PANELs THE ''ABORT LIGHT'® AND A VOICE REPOKT '"*ABORT'!
OVER A/G ARE CONSIDERED TwO CUES FOR THE CREW TO TAKE THE NECESSARY ACTION TO ABORT THE MISS]IONe
THE GROUND WILL USE TWO INDEPENDENT CUES PRIOR TC TRANSMITTING *'ABORT REQUEST«'' ADDITIONAL
CUES FCR THE CREW wILL COME FRO™ ONBOARD INDICATIONS,

1-67 ABORT ACTION CAN BE INITIATED ONLY BY THE CREW OR THE EDSe

1-68 WHENEVER POSSIBLEs ALL ABORTS AND EARLY MISSION TERMINATIONS wILL BE TIMED FOR A WATER LANDINGs

1=-69 THE FLIGHY DIRECTOR WILL INITIATE THE ABORT REQUEST FOR SPACECRAFT SYSTEM MALFUNCTIONS

1-70 THE FLIGHT DYNAMICS OFFICER WILL INITJATE THE ABORT REQUEST COMMAND DURING THE FLIGHT PHASE IF
THE SPACE VERICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

1=71 THE BOOSTER SYSTEMS ENGINEER WILL INITIATE THE ABORT REVUEST COMMAND BASED UPON LAUNCH VERICLE
TIME~CRITICAL SYSTEMS MALFUNCTIONS THAT WOULD NOT ALLOW A SAFE INSERTION OR CONTINUATION 10 4
FLIGHT DYNAMICS LIMIT LINE.

1=-72 THE ONLY KSC PCSITION THAT wlLL HAVE ABORT REQUEST CAPABILITY IS THE LAUNCH OPERATIONS MANAGER.
THE LAUNCH OPERATICNS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THE LAUNCH ESCAPE SYSTEM
1S ARMED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOWERs PRICR TC TRANSFER OF CCNTROL TO THE FLIGHT DIRECTORs THE LAUNCH OPERATIONS MANAGER WwILL
INITIATE THE REORT REQUEST COMMAND FROM KSC BASED ON THE CRITERIA DEFINED IN THE LMRDe THESE
INCLUDE ===
Ae MAJOR STRUCTURAL FAILURE OR EXPLOSION.
8e¢ NEGATIVE VERTICAL MOTICN.
Ce UNCCNTROLLABLE VEHICLE TILTING
De CATASTROPHIC FIRES PRIOR TO LIFTOFF,.

1-73 TRE RSO CAN SHUTDOWN THE SLv BY TRANSMITTING THME MFCO COMMAND wHICH ALSO LIGHTS THE ABORT
REQUEST LIGHT IN THE SPACECRAFTe THE MFCO WILL INITIATE AN AUTO=-ABORY IF TRANSMITTED PRIOR TO
EDS DISABLEe THE MFCO COMMAND INITIATES A 4el SEC TIMER ON THE GROUND WHICH IN TURN ENABLES
DESTRUCT CAPABILITY IF TRANSMITTEDe THE RSO DESTRUCT COMMAND CAN THEN DESTROY THE SLVe THE RSO
wIlLL ALWAYS SAFE THE S=lVB AFTER TRANSMITTING MFCO UPON VERIFICATION OF CUTOFF IF THE DESTRUCT
COMMAND 1§ NCT TO BE TRANSMITTED.

1=74 T=E RSO wlLL SAFE THE S~]VB DESTRUCT SYSTEM AFTER CONFIRMATION OF s=]vB C/0 FROM THE FLIGHT

DYNAMICS CFFICERe IF COMMUNICATIONS ARE LOST WITH THE FIDOes THE S~-1vB DESTRUCT SYSTEM wlILL Bk
SAFEC BASED ON THE RSO'S VERIFICATION OF S=1vB CUTOFFe ONCE SAFEDs THE S=IVB DESTRUCT SYSTEM
CANNOT BE REINITIATEDse IF THE RSO INITIATES MFCOs THE RSC WILL INITIATE SAFING AFTER
VERIFICATION OF S=1vB CUTOFFe
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 1 GENERAL RULES AND SOP's

RLV ITEM
1-75 EMERGENCY ENGINE SHUTDOWN METHODS.

. 1] [ ' ]
'INITIATOR ' METHOD ' STAGE ! TIME FRAME '
] 1 ———- + '
' ‘ ' ' 1)
'ASTRONAUT ' CCW ON ' S=ICs ' T + 30 SEC.TO SECO !
! 'OTHC 'os=Ily !
[} ] ' S=lVvB ’ ]
' 1 ' 1 1)
' 1 —— i t 1)
1 ' 1] t '
'ASTRONAUT ' S=11/ ' s=I11s ' T + 2-33 7O SECO !
! ' s5-lvB ' s-lvB ! '
L) ' L/v ] ’ 1)
' ' STAGE ' ' '
! 'SWITCH ! t '
1) ] Ll ¢ ]
| [ . [ [ — 0 '
‘ ' 1) + L)
'RSO * RF CMD ' s=ICs ' T-0 TO SECO '
' ' U(MFCO) ' S=11» ! L
' . t s=1VB 1] '
' ' 1) ] '
[ . [ . t - ]
] ' ' t .
'EDS ''20F 3 ' S=IC ' T+ 30 SEC TO EDS
! ¢ VOTING ! ' AUTO OFF AT T+ 2=00!
! *LoGlc ! ' MIN '
] ] 1) 1) L}
' ' ' ¢ NOTE===EDS WILL '
! ! ' ' INITIATE ABORT FROM!
! ! ' ' 1=0 TO T =+ 30 SEC. !
' ' ' ' HCWEVERy S=IC !
' ' ' ' ENGINES wWILL NOT !
' ! ' ¢ BE SHUTDOWN '
1 ' ' ) 1)

— ' ' ]

1=76 | THE AUTOMATIC EDS (TwO ENGINE OUT AND OVERRATE AUTO-ABORT CAPABILITIES) WILL BE FLOwWN CLOSED

LODOP UNTIL T + C2-0C.
FOLLOWS=—=

CURING LAUNCH

MALFUNCTIONS AFFECTING EDS OPERATION wILL BE MANAGED AS

THE EDS AUTO SWITCH wILL BE TURNED OFF WHENEVER ANY TWO CSM ENTRY BATTERIES ARE TIED TO THE SAME
MAIN BUS OR FOR CCNFIRMED LOSS OF ANY CSM ENTRY BATTERY.
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

RLV ITEM
1=77 ABORT MODE S==~
MODE 1 BOUNDARY OF APPLICATION PROCEDURES
1A LES ABORT ENABLE (APPROXs T=45 REFERENCE AOW TB
MIN) TO GET 42 SECe (10 K FEET)
18 GET 4«2 SEC TO 10CK FEET ALTITUDE REFEKENCE AON 1BD
(GET APPROXe 1 + 50)
1C 100K FEET ALTITUDE TO TOWER REFERENCE AOH IBD
JETTISON (GET APPROXe 3 4 07)
1-78 MODE 11 BOUNDARY OF APPLICATION PROCEDURES

TOWER JETTISON (GET APPROXs 2 + 07)
UNTIL FULL LIFT SPLASHPOINT 1S }2 Q
NV COWNRANGE (GET APPROX

As REFERENCE AODH 18D
Be MCC PROVIDES
le GET OF 400K
2¢ PITCH AT 405G
3« GET DROGUE

Ce ENTRY 1S FULL LIFT

»
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MISSION RULES

SECTION 1 GENERAL RULES AND SOP'S

RCV ITEM
1-79 MODE 111 BOUNDARY OF APPLICATION PROCEDURES
BETWEEN FULL LIFT SPLASH POINT As REFERENCE AOH IBL
=3200 NM AND INSERT]ION.
Be MCC PROVIDES==~=
le GETI AT S=1vB CUTOFF PLUS 2-05
2¢ DELTA v FOR 3350 NM SPLASH POINT
3+ BURN DURATION
4e GET OF 400K
5¢ PITCH AT 405G
6s GET DROGUE
Ce MANEUVER IS5 S5CS AUTO.
De ENTRY IS ROLL LEFT 55 DEGREESe
NOTE
MODE 111 ''NO BURN'' WILL BE
CALLED IF THE ROLL LEFT 55 DEG.
ENTRY RANGE 1S LESS THAN 3250 NM,
1-80 MODE 1V BOUNDARY OF APPLICATION PROCEDURES
CONTINGENCY ORBIT INSERTION Ae REFERENCE AOH 18D
CAPABILITY TO INSERTION (BASED
ON COIl LINE ON GAMMA VS Vv PLOT
FOR NEAR NOMINAL ALTITUDE) Be MCC PROVIDES==-
le GETI AT S=1VB CUTOFF PLUS 2-05
2« DFLTA V REQUIRED TO ACHRIEVE PERIGEE
GREATER THAN CR tJWUAL 70 7& NM™
3. BURN DURATION
4e PITCH AT GETI
Ce MANEUVER 1S SCS AUTO
1-81 MCDE SOUNDARY OF APPLICATION PROCEDURES

APOGEE KICK PRE-APOGEE CUTOFFy OUTSIDE THE COI

BOUNDARYs CORRECTABLE TO SAFE
ORBITAL CONDITIONS BY A MANEUVER AT
APOGEE

RULES 1+-82 T~ROUGH

1-86 ARE RESERVED

Ae REFERENCE AOW TBD

Be MCC PROVIDES===

le GET1 FOR BURN AT APOGEE

2¢ DELTA Vv REQUIRED TO ACHIEVE PERIGEL
GREATER THAN UR EQUAL TO 75 NM

3. BURN DURATION

4o PITCH ATTITUDE

Ce MANEUVER IS SCS AUTO

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 GENERAL RULES AND SOP's

REV  ITEM
* CREW ABORT LIMITS !
1-87 MAX @ REGION PROCEDURES
As (00-50 TO 02=00) . ABORT MODE I (ACTION ONLY AFTEK BOTH HAVE
AROA GREATER THAN OR EQUAL TO 100 PCT AND ROLL» REACHED THRESHOLD, )
PI1TCHy» OR YAW ’
ERROR GREATER THAN OR EQUAL TO 5 DEGREES
1-86 RATES AND ATTITUDE PROCEDURES
As PITCH AND YAW ABORT MODE |
le L/0 TO S=1C/85=11 STAGING = & ABORT MODE 1s MODE Il MODE 1lIle OR
DEG/SEC MODE 1v
2 S=1C/5=11 STAGING TO SECC = 9 DEG/SEC
3+ YAW ERROR GREATER THAN &5 DEGe
Bs ROLL
le L/O TO SECC = 20 DEG/SEC ABORT MODE 1+ MODE Ils MODE 11l OR
MODE 'Iv
1-B9 EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TwO ENGINES OUT AUTO AND Lv RATES AT
2=00 MIN)
BOUNJARY OF APPLICATICN
Ae RATES PITCH
AND YAW &e0 +/= o5 DEG/SEC
RCLL 2040 +/= 45 DEG/SEC
8, ANY TwD ENGINES OUT
Cs M TO lU RREAKUP
1=90 S=]1VB TANK PRESSURE LIM]JTS (S=]I/S=ivB SEP TO CSM/LV SEP)
As BULKHEAD DELTA P
FUEL GREATER THAN OXID = 26 PSID o
CX;D GREATER TWAN FUEL = 36 PSID —
Be LOX TANK PRESS GREATER THAN OR EQUAL TO 50 PSIA ,
1=-91 ENGINE FAILURES PROCEDURES
LOSS OF 3 OR MORE S~11 ENGINES ABOKT MODE 1s OR MODE I1
PRIOR TO S=IVB TO ORBIT CAPABILITY
MISSION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

REV  ITLM SECTION 2 FLIGHT OPERATIONS RULES
' GENERAL !
2=1 PRELAUNCH
Ae LAUNCH AZIMUTH LIMITATIONS RESTRICT LAUNCHES TO OCCUR BETWLEN 72 DEGe AND 1C7 DEG.
Be THE FLIGHT DIRECTOR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE 1 (TOWER) ABORT TRACK
PRIOR TO THE START OF CRITICAL CCUNTDOWN ACTIVITIES AND wILL ADVISE THE LAUNCH DIRECTOR OF
ANY PREDICTED PERIODS CF LAND LANDINGs IF THE FLIGHT DIKECTOR IS UNABLE TU PROVIDE THIS
EVALUATIONs A LAND LANDING wWILL BE ASSUMED AND THE SPACECRAFT WIND CONSTRAINTS FUR LAND
1P'S wlLL BE APPLIEDe THESE CONSTRAINTS (REF LMRD) REQUIRE THAT THE SPACECRAFT NOT BE
LAUNCHED OR REMAIN In A TOWER ABORT MCDE IF A TOWER ABORT WOULD RESULT IN A LAND LANDING
wlTH A HORIZONTAL VELOCITY COMPONENT OF GREATER THAN 54 FEET PER SECOND AT IMPACT. IN ALL
CASESy THE LAUNCH DIKECTOR wlILL BE PRIME FUR CALLING HCLDS FOR LAND LANDING LAUNCH WIND
VICLATIONS,.
Co  THE LAUNCH WILL NOT BE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COvPROMISEDs (REFERENCE SECTION 4 = GROUND INSTRUMENTATION REQUIREMENTS.! CONTINUOUS VOICESs
TELIMETRYs AND TRACKING CCVERAGE FOR THE SPACECRAFT 1S REQUIRED FROM LIFTOFF THROUGH
INSERTION PLUS 1 MIN + 30 SEC CONTINUOUS TELEMETRY COVERAGE 1S REWQUIRED FROM THE SLv FROM
LIFTOFF THROUGH INSERTION PLUS 1 MIN + 30 SEC + COMMARND IS HIGHLY DESIRABLE FOR BOTH
VERICLES,
2=2 LAUNCH
IT 1S PREFERABLE TO GO INTO ORBIT AND REENTER INTO THE WEST ATLANTIC RATHER THAN PERFCRM A
LAUNCH ABORTe THEREFOREs THE LAUNCH WILL BE CONTINUED AS LONG AS THE CREW CONDITION IS
SATISFACTORYy NO S/C OR  SLv PROBLEMS EXIST WwWHICH JEOPARDIZE CREW SAFETYs AND SUFFICIENT
CONSUMABLESY COOLANTs AND ELECTRICAL EANERGY REMAIN FOR AT LEAST ONE REVOLUTION PLUS ENTRYa
2=3 EARLY STAGING

IF REQUIREDs EARLY 5=IVB STAGING MAY BE INITIATED BY THE FLIGHT CREW AFTER S=iVvB=TO=ORBIT
CAPABILITY IS OBTAINED OR AFTER TOWER JETTISON IF LOX OVER PRESS OCCURS,
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

REV ITCM
2=4 EARTH ORBIT
As ENTRY WILL BE MADE AT THE NEXT BEST PIP WHEN ONE MORE CSM FAJLURE WILL RESULT IN AN ASAPF
ENTRY OR UNCONTROLLABLE CONDITIONS,
Be ADEQUATE CONSUMABLES wlILL BE MAINTAINED FOR ENTRY IN THE NEXT PTPy MAKING ALLOWANCES FOR
SETUP AND ENTRY.
Ce THE DEORBIT CAPABILITIES REQUIREMENTS FOR EARTH ORBIT ARE=-=~
e TwWO METHODS OF DECREBIT ARE REQUIREDS
2. ifF A SUBSEGUENT SINGLE FAILURE WOULD PRECLUDE DEORBIT BY EITHER METHOD
REMAININGy THE CS™ wILL DEORBIT.
3+ SPS 1S THE PRIME METHOD OF DEORBIT AND SUFFICIENT DELTA Vv wILL BE RESERVED
FUR THIS MANEUVER.,
4s SM=R(CS (4 OQUAD) AND SM=CM/RCS HYBRID WILL BE CONSIDERED AS INDEPENDENT
DEOREBIT METHODS AS LONG AS INDIVIDUAL SM=RCS QUAD AND GNCS INTERGRITY IS
MAINTAINED AND SUFFICIENT RCS PROPELLANT 1S AVAILABLE.
5. THE L™ PROPULSION SYSTEr (DPS OR RCS) MAY BE USED 70 PLACE THE CSM IN AN
OKBIT (WP GREATER THAN OR EQUAL TO BO IM) FROM WHJCH A SM=KCS OR SM=CM/RCS
FYSRID CECRBIT CAN BE CONDUCTED.
6¢ UTILIZATION OF BACKUP DEORBIT METHODS wiLL BE .BASED ON THE FOLLOWING
PKIORITIES ===
(A) SM=RCS
(E) LM PROP PLUS SM=RCS
(C) SM=CM/RCS HKYBRID
{D) LM PROP PLUS SM=CM/RCS HYBRID
2-5 EARLY CS™/5-1VvB SEPARATION (NO LM EXTRACTION)s EARTH ORBIT
£e AN S=]VB FAILURE OR SYSTEMS TREND THAT WILL RESULT IN A HAZARDOUS SITUATION FOR TmE FLIGHT

CREw 1S CAUSE FCR AN IMMEDIATE (CSM/S=IVB SEPARATIONe THE FLIGHT CREW wiLL
SEPARATION MANEUVER ASAP, MINIMUM SAFE DISTANCE IS CONSIDERED TO EE 74C00=FT.

Bs LOSS CF ATTITUDE CONTROL DURING TBS5e

RULE NUMBERS 2-6 THROUGH
<=1C ARE RESERVED

PERFORM A
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

RCV ITEM
2-11 TRANSLUNAR INJECTION
Ae THE TLI WILL BE GO IFf THE S/C AND L/V SATISFY THE FOLLOWING CRITER]A==—= \\-’)
le THERE ARE ADEQUATE S=1VB CONSUMABLES TO PROVIDE A ONE SIGMA PROBABILITY OF A
GUIDED CUTOFF,
2s THLRE HAVE BEEN KO FAILURES IN THE S=IVB THAT wOULD MAKE IT UNSAFE TO
RESTART.
3« THERE HAVE BEEN NO FAJLURES IN THE S=1VB THAT WwOULD LEAD TU AN EARLY
SHUTDOwWNs OR THERE HAVE BEEN NDO FAILURES DETECTED IN THE IU THAT wOULD
PRECLUDE A NOMINAL TLIs
4o THE CSM HAS TCTAL SYSTEMS CAPABILITY wlTH REDUNDANCYs KEDUNDANCY VEKIFICATION
IS SUBJECT TO THE NUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS WHICH CAN Bt
PERFORMED IN EAXTH ORBIT.
$e  THE TLI MANEUVER wlLL BE DELAYED UNTIL THE SECOND OPPOURTUNITY FOR SUSPECTED FAILURE OF &
CRITICAL SYSTEM (PRIME OR BACKUP) (MANEUVERs LIFE SUPPORTs COOLING» CWER» SEWUENTIAL
COMMUNICATIONS) wH]CH REQUIRES TIME FOR EVALUATION.
2=12 TRANSPOSITICNs DOCKING AND EJECTION (TDEE)

A

Se

Ce

Ce

IN THE EVENT OF ADVERSE LIGHTING» ATTITUDESs RATESsy OR MECHANICAL ANOMALIES, THE FLIGHT
CREW WILL MAKE THE FINAL DECISION TO ATTEMPT DOCKING AND EJECTION.

THE NOKMAL MINIMUM CABIN PRESSURE REDLINE OF 4.0 PSJA FOR TUNNEL/LM PRESSURIZATION
SEQUENCES wILL BE WAIVED DURING TDEEe FOR TUNNEL OR LM LEAKS WHICH PREVENT NORMAL

PRESSURIZATIONy THE CM wILL BE DEPRESSURIZED AS REQUIRED FOR HATCH REMOVAL AND UMBILICAL
HOOKUP

THREE LATCHED LATCHES LOCATED 120 DEGREES APART ARE REQUIRED TO PERFOkM EJECTION.

1F NORMAL LM EJECTION 1S NOT SUCCESSFULs NO ATTEMPT WILL MADE TO MAN THE LM AND ''STAGE'!
TO RECOVER THE ASCENT STAGE.

-
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MISSION RULES

ROV ITEM SECTION 2 FLIGHT OPERATIONS RULES
2-13 | TRANSLUNAR COAST
Ae AN SP5 BURN OF APPROXIMATELY 20 FPS IS PLANNED AFTER TL1 TO PROVIDE A SEPARATION DISTANCE
FROM THE S-1v8.
B+ NO MCC WILL BE PERFORMED IF LOI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTS.
Co TRANSLUNAR COAST WILL BE TERMINATED 1F ADEQUATE CONSUMABLES ARE NOT AVAILABLE FOKk A FREE
RETURN + 12 nRSe
De THE CREW WILL USE THEIR DISCRETION TO MAN THE LM FOR BACKUP COMMUNICATIONS AND RETURN IF
CSM COMMUNICATIUNS ARE LOST WITH THE MSFN,
£+ LV PROPULSION CAPABILITY CANNGT BE CONSIDERED AS ACCEPTABLE BACKUP TO CSM SYSTEMS UNTIL
AFTER IvT AND L SYSTEMS CHECKOUT,
2-=14 | LUNAR ORBIT INSERTION
LOI #ILL BE INMIBITED AND A LUNAR FLYBY PERFORMED IF THE CSM DOES NOT SATISFY ANY OF THE
FOLLOWING CONDITIONS===
As  FULL CRITICAL SYSTEMS REDUNDANCY,
Be ACEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS AND RETURN TO EARTH + 12 MOURS.
Ce  SPS PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'S.
De RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CUNTROLs TRANSEARTH MCC CONTKOLs PTCs AND MINIMUN
LUNAR OREIT OPERATIONS.
Ee¢ LOSS OF ANY & DOCKING RING LATCHES WILL BE CAUSE FOR CSM ONLY LOI.
2-15 | LUNAR CRBIT
A+ LCI DISPERSIONS
le IF A STABLE ORBIT HAS NOT BEEN ACHIEVEDs AN SPS OK DPS ABORT wiLL BE
EXECUTED,
2e IF A STABLE ORBIT HAS BEEN ACHIEVED» AN SPS OR DPS TEI WILL BE PERFORMED AT
THE NEXT PERICYNTHION OR AN ALTERNATE MISSION WILL BE FLOWN.
Ss  DESIGNED CAPAEILITY MUST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEl AND LIFE SUPPORT.
Ce  SUFFICIENT CONSUMABLES MUST REMAIN TO COMPLETE THE NEXT MISSION PHASE AND EARTH RETURN PLUS
12 MRS FOR CONTINUATION TO THE KEXT MISSION PHASE,
De  THE CSM™ MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FOR THE TEI MANEUVERS AND TRANSEARTH
vCC! S
Es THE CSM MUST wAIRTAIN RCS PRCPELLANT RESERVE 7O ACCOMPLISH TED CONTROLs TRANSEAKRTH MCC
CONTROLY PTCy AND MINIMAL TRANSEARTH OPERATIONS.
Fo IF NOIMAL MISSION OPERATIONS ARE INWIBITEDs THE DPS WiILL BE USED FOR TEI WHEN THERE 15 A
CHOICE BETWEEN THE DPS AND SPS.
2=1€ | INTRAVERICULAR TRANSFER

CNE HARDSUIT 1vT FROM THE CSM TO THE LM wILL BE ACCOMPLISHED IF A REASONABLE CHANCE EXISTS THAT
CORRECTIVE ACTICN CAN BE TAKEN FOR A LM/TUNNEL PRESSURIZATION PROBLEM.
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MISSION RULES

REV  ITEM SECTION 2 FLIGHT OPERATIONS RULES
2=-17 DOCKED LM OPERATION
FOR AN IMPENDING HAZARDOUS SITUATION RESULTING FROM A DESCENT STAGE PROBLEMy» THE STAGE WwlI° BE
JETTISONED AND ASC STAGE OPERATIONS wILL CONTINUE AFTER THE VEMICLE HAS MOVED TO A SAFE DI E
( ~FT1s g
'RULE NUMBERS 2-18 THROUGH
2-20 ARE RESERVED
2-21 CSM/LM UNDOCKING AND SEPERATION
Ae A MANNED LM wILL NOT BE UNDCCKED FROM THE CSM WITHOUT INDEPENDENT MANEUVER CAPABILITY OF
OTH VEHICLES TO TERMINATE UNDOCKED ACTIVITIES AND TO ACCOMPLISH DOCKINGe THE LM CAPABILITY
TO REDCCK MUST STYILL EXIST IF THE LM 1S REWUIRED TO STAGE.
Be VKHF VOICE COMMUNICATICNS BETWEEN THE LM AND CSM ARE MANDATORY FOR UNDOCKING.
Ce EVT CABABILITY IS5 REQUIRED FOR MANNED UNDOCKINGs
De CREWMEN wlLL BE SUITED WHILE IN THE UNDOCKED COMFIGURATION AND UNTIL CM INTERGRITY 1S
ESTARLISHED AFTER RENDEZVOUS AND DOCKING,
2=22 CSM™ LUNAR ORBIT UNDOCKED
Ae UNDCCKING TO PDI
LCSS OF REDUNDANT CAFABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE THE MISSION AND
PERFORM TEI ASAPs BETWEEN UNDOCKING AND DOls THE VEWICLES wlLL BE REDOCKED FOR LCSS OF CSM
ACTIVE DOCKING OR LM RESCUE CAPABILITY,
Be PD1 TO LANDING
NC CS™ FAILURESs EXCEPT FCR TIME=CRITICAL SPS FAILURESs wILL BE CAULSE FOR ABORT DURING
OOWERED DESCENT, .
C»  LUKAR STAY )
FAILURE TO MAINTAIN REDUNDANT CAPABILITY [N SYSTEMS REQUIRBD FCR TEI OR LIFE SUPPORT WILL
BE CAUSE FOR TERMINATION OF LUNAR STAY.
2-22 LM=DCI
FOR DCIs THE LM MUST HAVE THE CAPABILITY TO RENDEZVOUS AND DOCK WITHOUT VIOLATING ANY SPECIFIC
MISSION RULES OR REDLINESS
2~24 LM=FDI

FOR PCls THE LM MUST HAVE THE CAPABILITY TO LANDs COMPLETE ONE REVs ASCENTs RENDEZVOUS AND DOCK
WITHOUT VIOLATING ANY SPECIFIC MISSION RULES OR REDLINESS
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

RLV ITEM
2=25 LM=~POWERED DESCENT
IF A SYSTEMS FAILUKE OCCURS AND A CHOICE 1S AVAILABLE===
b EARLY IN POWEKRED DESCENT wHEN DPS=~TO-ORBIT CAPABILITY IS AVAILABLE 1T 1S PREFERABLE 70
ABORT IN FL]O=T THAN TO CONTINUE DESCENT. REDUNDANT CAPAEILITY OF CRITICAL LM SYSTEMS 15
REQUIRED TC CUNTINUE POWERED DESCENT DURING THIS PERJOD,
b CURING THE REMAINDER CF POWER DESCENT, IT IS PREFERABLE TO LAND AND LAUNCH FROM THE LUNAR
SURFACE TmAN 70 ABDORTe ONLY THOSE SYSTEMS FAILURES OR TKENUS THAT INDICATE IMPENDING LOSS
OF THE CAPAEILITY TO LANDy ASCEND AND ACHIEVE A SAFE OREIT FROM THE LUNAR SURFACEy Ok
IMPENDING LOSS UF LIFE SUPFORT CAPABILITY WILL Bt CAUSE FOK ABORT DURING THIS PER]IOD,
2=-2¢ LM=LUKNAR STAY
Ao CNLY THOSE TIME~CRITICAL SYSTEMS FAJLURES OR TRENDS THAT INDICATE JMPENDING LOSS OF THE
CRAPREILITY TO ASCEND AND ACHIEVE A SAFE ORBIT will BE CAUSE FOR AN IMMEDIATE ABOKT (ANYTIME
LiFTCFF) FRC™ THE LUNAR SUKFACE.
Se LOSS OF REDUNDANT CAPABILITY IN CRITICAL LM SYSTEMS 1S CAUSE FOKk ABORT AT THE NEXT BEST
OPPORTUNITY, i
2=27 EVA
Ae NOMINAL EVA
FOR THE AOMINAL (TwO=MAN! EVA, TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY 1o REQUIKEDe EVA
TC EVA VOICEs EVA TO MSFN VOJICEs AND ‘'CRITICAL INSTRUMENTATION'! (SEE RULE 19-42) FOR BOTH
ASTRONAUTS ARE REQUIRED.
8 ALTERNATE EVA
FAILURE CGF ONt  PLSS, ONE  OPcy EVA  TO EVA DUFLEX VCICEy OR THE LOSS OF CRITICAL
INSTRUMENTATIVUN wllL BE CAUSE FOR A ONE=MAN ALTERNATE EVA.
Ce EARLY TERMINATIOUN OF EVA (NOMINAL OR ALTERNATE)
TeE EARLY TERWINATICON OF THE EVA wWILL BE BASED ON THE ASTRONAUTS! CAPABILITY TO COMMUNICATE
wlTn EAC= O7HERe THE CAPABILITY TG MONITOR  THE EMU  CRITICAL INSTRUMENTATIONs AND  Tht
CARPAEILITY COF MSFN TO COMMUNICATE WITH THE EVA CREWMEN,
De ALL EVA EXTURSIONS wlil BE LINMITED TO THAT VICINITY OF THE LM  wHICH wILL ALLOW A SAFE
FETURN TC THE L™ ECS wrlLE OFERATING ON THL OPSe
2=-2E8 ASCENT
IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS wrlCr RESULT IN LOSS OF SOME CAPABILITY
USED FOR ASUENT FOR OR RENDEZVOUS AND WHICH CAN BE CORRECTED IN ONE REV, IT IS BETTER TO DELAY
ASCENT FCR ONI REV AND CORRECT THE SITUATION THAN IT IS TO LIFT OFF ON TIME.
2-2% RENDEZVOUS
SELECTION OF THE ACTIVE VEWICLE FOR RENDEZVOUS AND DOCKING wiLL BE DETERMINED BY FLIGHT CONTROL
AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCE. THE TOTAL LM CAPABILITY witL
8BS DEDICATED TO ACCOMPLISHING THE RENDEZVOUSe
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MISSION RULES
SECTION 2 FLIGHT OPERATIONS RULES

2=30

TRANSEARTH COAST

A

S

Ce

De

THE STEEP TARGET LINE wlILL BE USED FOR MCC'S UNLESS THE VELOCITY AT ENTRY INTERFACE I°
THAN 304000 FPS AND THE GEN IS GO = THEN THE SHALLOW TAKGET LINE WILL BE USED

MCC's MAY BE USED FOR LANDING AREA CONTROL PRIOR TO ENTRY INTERFACE MINUS 24 HOURS
RECOVERY ACCESS VIOLATIONSy UNACCEPTABLE WEATHERy OR LAND MASSES IN ANY PART OF
OPERATIONAL FCOTPRINTS :

IF THE FL]GHTkaHhANGLE 15 OUTSIDE THE ENTRY CORKIDORs AN MCC WILL BE EXECUTED AS SOON
PRACTICAL.

MCCYS wlILL BE ACCOMPLISHED BY THE SPS IF NECESSARY TO MAINTAIN KCS REDLINES.

ALTERNATE MISSIONS

TO BE DETERMINED.

€S
FOR

THE

AS
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SECTION 3 MISSION RULE SUMMARY
REV ITEM

! LAUNCH PHASE !
3-1 TRE LAUNCH wILL BE ABORTED FOR THE FOLLOWING REASONS===

CCNDITION

A. SLV

S=11 GIMEAL ACTUATCR HARDOVER INBOARD PRIOR TO S=IVB TO ORBIT CAPABILITY
VICLATION CF AUTC/MANUAL EDS LIMITS

S=11 ENGINE FAILURES (TIME DEPENDENT)

FAILURE COF SECOND PLANE SEPARATION

S=1VB LOSS OF HYDRAULIC FLUID (PRIOR 7O S=1VB IGNITION)

S~IVB LOSS OF THRUST (TIME CEPENDENT)

S=IvB LCX TANK PRESS GREATER THAN 50 PS] BEFORE TwR JETT» AFTER TWR JETT PERFCRM
EARLY STAGING

Bs CSM
le ENVIRONMENTAL
LCSS OF CABIN AND SUIT PRESSURE
LOSS OF CAEBIN PRESSURE AND SUIT CIRCULATION
FIRE/SMOKE IN (M

LCSS OF CABIN PRESSURE AND C2 MANIFOLD LEAK

LCSS CF 3 FUEL CELLS AND 1 BATTERY
UNCCATRCLLABLE SHCKTED MAIN BUS
LOSS OF BCT= AC BUSES DURING MCDE 1 OR MODE 11

3, PROFULSIOCA

I OALY)

Ce VICLATION OF TRAZECTORY LIMIT LINES
Ce TEAM DISCRETICN wlLL BE USED FCR===
Lo SUIT/CABIN CONTAMINATICN

Za MEDICAL PROBLEMS

THE S=]VB EARLY STAGING WILL BE USED AFTER ''S=IVB TO=CRBIT'' CAPAEILITY FOR THE FOLLOWING ===

w
U
~

CCKROITION
S=1] GIMBAL ACTYATUR INBOARDC HARDCVER

S=11 ENGINE FAILURE (TIME DEFENDENT)

w
'
w

SWITC~CVER TO CS™ GUICANCE wlLL BE PERFORMED FCOR=—-

IU FLAT FalL

N
m D
0w
m
0w
<
m
(&)
.

SUSTAINED LEAK OR LOSS OF ME PRESSURE (SCURCE CR MANIFOLD) IN BCTH C(M=RCS RINGS (MOD:

MISSICh REV |CATE SECTICN GROUP PAGE

LPCLLO 11 /16769 #1SSICN RULE LAUNCH PHASE
SUMMEARY 3-1




NASA - Manned Spacecraft Center

MISSION RULES®

SECTION 3 MISSION RULE SUMMARY
REV  ITEM

' EARTH OREIT !

- n e e s e e

3-1% | CSM SEPARATION FROM THE S-IvB (WITHOUT LM EXTRACTICN) WILL BE PERFORMED EARLY FOR THE FOLLOWING
SLY CONDITIONS (CONSIDERATION WILL BE GIVEN TC EXTRACTING THE LM LATER IF THE CONDITION CAN &t
CORRECTED)

CONDITION

TIME RASE 5 FAILS TO INITIATE AT CUTCFF

*S-1vB RANGE SAFETY PROPELLANT DISPERSAL SYSTEM ARMS INADVERTENTLY AFTER INSEKTION AND PRIOR To
SAFIANG

#S=IvB LCX TANK PRESS IS GREATER THAN 52 PSI]
LOSS OF ATTITUDE CCUNTROL DURING TBS
*S=1vB CO¥MON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

*START BOTTLE GREATER THAN 1800 PSIA

#PERFORM SPS MANEUVER TO A SAFE DISTANCE

3~-12 Cs¥ SEPARATION FROM THE S=IVB (WITH LM EXTRACTION) wWILL BE PERFORMED FOR==-

CONDITICN

As S=IVE NO=-GC FOR TiI

Bs CS¥ NDO=GC FCF TLI BUT GO FOR EARTH CRBIT MISSICN

[¥°)
'

TLI wilkbt BE INKIBITED FOR=—=

b
w

CADITION
sLv

INSUFFICIENT PROPELLANT REMAINS FOR A GUIDED TLI CUTOFF.
S=[VE ENGINE MAIAN LOX VALVE FAILS 710 CLQSE AT CUTCFF

LCES CF ATTITUDE CUATROL

ONTINUDOUS VENT SYSTEM RECGULATOR FAILS.

LCSS OF ENGINE CONTROL BCTTLE PRESSURE

CONFIRMED ACTUATOR HARDOVER

LOSS OF ENGINE HYDRAULIC FLUID

COLD HE SFHERE PRESS LOW

LH2 ULLAGE FRESS LCTw

LCX ULLAGE PRESS LOW

SATURN INERTIAL GUIDANCE SYSTEM IS NO=-GC

“1SELIGNENT. RATE BETWEEN THE TU AND IMU 1S OUTSIDE LIMITS

LAELE DIFFERENCES BETWEEN CMC AND lU PLATFCRY VELOCITY COMPCNENTS OR  TUTAL  VELOCITY AT

UNACCEFTABLE CIFFERENCE BETWEEN MSFN ANC JU CRBITAL DECISION FARAMETERS

MISSION REV |DATE SECTICN GRCUP PAGE

APOLLC 11 «/16/69 [¥1SSICN RULE EARTH OREIT
SUMMARY 3=-2




NASA - Manned Spacecraft Center

_ MISSION RULES
SECTION 3 MISSION RULE SUMMARY
REV ITEM

3-1¢ TL1 wILL BE TERMIMNATED FOR===
Ae PITCH OR YAw BODY RATES GREATER THAN 19 DEGs /SEC
8. ROLL BODY RATE GREATER THAN 20 DEG/SEC

Ce PITCH OR YAW ATTITUDE DEVIATIONS FROM NCMINAL PRCFILES EXCEED 45 DEG.

RULES 3=15 THRCUGH 3=20
ARE RESERVEDe

MISSTON REvV [DATE SECTION GROUP PAGE

APCLLO 11 «/16/765 MIESTON RULE EARTH OREIT
SUMMARY 2-3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV [TEM
' TDGE '
3=21 | TD6E wILL NCT BE PERFORMED FOR=—=
Ae  PILOTS EVALUATIUN OF RATES AND ATTITUDES, ARD SLA CONFIGURATION NOT ACCEPTABLE.
Be  THE SLV IS NO=GC FOR=mm
ls  VIOLATION OF S=IVB BULKKEAD DELTA P LIMITS
2s  LOX TANK OVERPRESSURE GREATER THAN 50 Ps]
3. TB7 FAILS TO INITIATE
RULE NUMBERS 3=22 THROUGH

3-29

ARE RESERVED.

MISSICON REV |DATE SECTICH GROUP PAGE

APOLLO 11 “/16/69 IMISSTION RULE TC+E
. SUMMARY 3=y




REV

ITEM

NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

' TRANSLUNAR COAST !

DURING THE LO! BURN» THE FLIGHT CREW WILL TAKE THE FOLLOWING ACT]QM===

Ao TERMINATE LOI FOR THE FOLLOWING SPS PROBLEMS (PERFORM THE 15 MINUTE ABORT IF THE
TERMINATED IN THE MCDE 1 OR MODE 1] REGION) ===

le LOSS OF ONE GN2 BCTTLE (LESS THAN 400 PSI) AND DECAY IN CTHER
2. PRESSURE DECAY IN EITHER SPS PROPELLANT TANK TO 140 PSI

* 3, FUEL = OXIDIZER DELTA P GREATER THAN 2C PS]

* 4o CHAMBER PRESSURE LESS THAN BO PS1 OR DECAY OF 10 PSI DURING BURN
56 FLANGE TEMPERATURE LIGHT

6e ANY BALL VALVE FAILS TO OPEN AFTER ITS RESPECTIVE BANK 1S COMMANDED ON OR
FAILS CLOSED (TERMINATE LOI ONLY IN MODE 1 REGION)

# REFERENCE MALFo. PROCEDURE=== SPS=]
Be PERFORM MTVC TAKEOVER AND COMPLETE THE BURN FOR THE FOLLOWING CCNTROL PROBLEMS==-
1+ G&EN NO=GC
2e ATTITUDE EXCURSION GREATER THAN 1C DEG EXCLUDING START TRANSIENTS
3, RATES GREATER THAN 10 DEGe/SEC

Ce RESTART THE BURN AND COMPLETE UNDER SCS CONTROL FOR AN SPS SHUTDOWNe

RULES NUMBER 3=31 THROUCH
3-36 ARE RESERVED.

BURN

1s

MISSION REV |CATE SECTION GROUP PAGE
APCLLC 11 &«/16/69|MISSION RULE TRANSLUNAR
SUMMARY COAST 3=5




NASA - Manned Spacecraft Center
MISSION RULES

REV 1TEM, SECTION 3 MISSION RULE SUMMARY
! LUNAR ORBIT '
3-37 DEPENDING ON THE ANALYSIS OF A NON=NOMINAL LOI BURNs THE FOLLOWING COURSES OF ACTION ARE
AVAILABLE==~
Ao UNLESS A STABLE ORBIT HAS BEEN ACHIEVEDs DIRECT (SPS OR DPS) ABORTS OR DPS TwQ [MBULSE
CIRCUMLUNAR ABORTS wILL BE EXECUTED.
Be IF STABLE ORBIT HAS BEEN ACHIEVED, TEI (DPS OR SPS) WIL BE EXECUTED AT NEXT OPPORTUNITY Ok
AN ALTERNATE MISSION wlLL BE INITIATED.
3=-38 PRIOR TO UNDOCKING THE FOLLOWING TRAJECTORY CONDITIONS MUST BE SATISFIED==—

A THE M1sSSs DISTANCE OVER THE LLS 1S LESS THAN 0.5 DEGe OUT OF PLANE AND +/=2 DEG. IN AZIMUTH

NOTE

ADDITIONAL MANEUVERS WILL BE SCHEDULED)
AS NEEDEDy BETWEEN LOI2 AND UNDOCKING
TO CORRECT DISPERSICNS,

Be ONE SET OF 5 SATISFACTORY LANDMARK SITHTINGS ON THE LANDING SITE HAS BEEN CBTAINED

NOTE
UNDOCKING wlLL BE SLIPPED NO MORE THAN
ONE REV IF THE SIGHTINGS AKE NOT

SATISFACTORY.
RULE NUMBERS 2~236 THROUGH
3-44 ARE RESERVED
M1SSION [REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/65 MISSION RULE LUNAR ORBIT
’ SUMMARY 3=-6
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

RCV  I1TEM
44]
V0ot PHASE !
=4t DOl IGNITICN
THE FLIGHT CREw WILL NCT ATTEMPT TO BACKUP THE DOI ULLAGE MANEUVER OR THE DPS IGNITION SHOULD
EITHER FAIL TC CCCUR AUTCMATICALLY.
3-46 | DOI TERMINATICN
THE FLIGHT CREW wILL TERMINATE DOl FOR THE FOLLOWING=== )
' TTITUDE DEVIATIONS GREATER ThAN 10 DEGs
Be RATES GREATER THAN 1C DEGe/SEC,
Ce DPS TANK PRESSURE LESS THAN 120 PSI
Ds OVERBURN OF 2 SECCNDS AND 2 FPS
Es« NO MANUAL THROTTLE CAPABILITY
Fe PGNS FAIL
A=a7 DOl TO PDI
A, DOl RESIDUALS wILL BE NULLED ALONG THE Xx BODY AXIS
Bs THE FLIGHT CREW WILL PERFORM THE DIRECT RETURN TO THE CSM FOR THE FOLLOWING REASONS==-
NOTE 1===CAFAE;LITY REMAINS TILL APPROXIMATELY DCIl =10 MINUTES
NOTE 2===RR IS MANDATCRY FOR THIS MANEUVER
le LM CONDITIONS===
(A) ECS
(1) LUSS OF BOTH CCCLANT LOCPS
(2) FIRE, SMOKEs OR FREE GLYCCL IN CABIN CR SUIT
(B) G&C
(1) PGNS FalL OR AGS FalL
12) PGNS, AGS POST-DOIl REDIGUALS CIFFER BY GREATER THAN 2 FPs
(3) AT DOI CUTCFF, PRIOR TO TRIMMINGs PGNS RESIDUALS ARE GREATER THRAN 2 FPS IN
ANY AXIS
(C) CREw TERMINATES THE DOl MANEUVER
RULE 3=4E 1S RESERVED
MISSION REV |CATE SECTION GROUP PAGE ]
APOLLC 11 4/16/69|MISSICN RULE DOl PHASE

SUMMARY 3=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 MISSION RULE SUMMARY

REV ITEM
' POWERED DESCENT PHASE !
3=49 PD1 IGNITION
THE FLIGHT CREW WILL NOT ATTEMPT TO BACK UP THE PD! ULLAGE MANEUVER. IF THE ULLAGE MANEUVER DOUES
OCCUR AUTOMATICALLY» THE FLIGHT CREwW WILL ATTEMPT TO MANUALLY IGNITE THE DPS ENGINE IF IT DOES
NOT IGNITE AUTOMATICALLYes THE MANUAL IGNITION MUST OCCUR BY LGC COMPUTED TIG = 7.5 SEC.
3=-50 POI TO LO GATE
POWERED DESCENT wILL BE ABORTED FCR THE FOLLOWING===—
As LP DATA NOT INCORPORATED BY H LESS THAN OR EQUAL TO 134000 FT.
Bse LP FAILURE AFTER INCORPORATION AND PRIOR TO CONVERGENCE.
Ce VIOLATION OF THE APS ABORT RBOUNDARY.
Ce FAILURE TO ENTER P64 WHEN TG EQUALS 60 SEC.
De PGNS NAVIGATION ERRORS WHICH RESULT IN AGS=PGNS VELOCITY DIFFERENCES THAT VIOLATE THE PGNS
FAILURE LIMITS.
Ese PGNS NAVIGATION ERRCRS whICH RESULT IN MSFN=PGNS VELOCITY DIFFERENCES THAT VIOLATE THE PGNS
FAILURE LIMITS.
NOTE
ITEMS E AND F ARE VALID CNLY PRIOR
TO LR INCORPCRATIONs FOR ITEM Eo
SWITCHOVER TO AGS wllLL BE PERFORMED.
3-51 LO GATE TO TD

THERE ARE NO TRAJECTORY OR GUIDANCE CONSIDERATIONS WHMICH ARE CAUSE FOR ABORT AFTER CREW TAKEOVEKR

OF POWERED DESCENT

RULE NUMBERS 3=52 THROUGH
3=-60 ARE RESERVED.

MISSICON REV | DATE SECTION GROUP PAGE
APOLLO 11 4/16/69yMISSION RULE POWERED DESCENJ
: SUMMARY 3-8
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

3=-61

' ASCENT !
ASCENT
Aes GUIDANCE SWITCHOVER TO AGS WILL BE PERFORMED FOR ===
1+ ONBOARD RECOGNIZED PGNS FAILURES (SEE RULES (HARDWARE ) AND (SCFTWARE)).

2+ PGMNS NAVIGATION ERRORSs CURING ASCENT OR FOLLOWING DESCENT ABORT»s THAT
IN ANY OF THE FOLLOWING CONDITIONS===-

tA) AGS PREDICTED HP AT INSERTION LESS THAN 37C00 FT
(B} AGS PREDICTED HA AT INSERTION GREATER THAN TBD NM
{C) AGS PREDICTED WEDGE ANGLE AT INSERTION GREATER THAN 1.7 DEGe

Be THE GROUND WILL NOT REQUEST SWITCHOVER AFTER TGO LESS THAN 30 SECONDS.

RULE 3=-62 THROUGH
3~69 ARE RESERVED.

RESULT

MISSION REV |CATE SECTION GROuUP PAGE

APOLLO 11 4/16/65fM1SS10ON RULE ASCENT
’ SUMMARY 3=9

\_/
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

7+ SPS

(A)

(<)
()
(E)

(F)

(G)
(H)

()

LOSS OF BOTH GN2 BOTTLES (LESS THAN 400 PSI)

FUEL OR OXIDIZER FEEDLINE TEMP LESS THAN 27 DtGe Fe
FLANGE TEMP GREATER THAN 480 DEGe Fe CON PREVIOUS BURN
CHAMBER PRESSURE LESS THAN 7C PS1 ON PREVIOUS BURN
FUEL/OXIDIZER DELTA P GREATER THAN 20 PSI

LCSS CF ULLAGE CAPABILITY FOR FIRST BURN SUBSEWUENT TC DOCKEDL DPS BURNY Ck
STORAGE TANKS EMPTY

FIRST BURN SUBSEQUENT TO DOCKED DPS WAS LESS THAN 40 SECs CONTINUOUS
PRESSURE IN EITHER FUEL OR OXIDIZER TANK LESS THAN 14C PSI

DELTA v REMAINING LESS THAN MANEUVER PLUS DEORBIT REQUIREMENT

AFTER

Bse THE NON-CRITICAL DOCKED SPS BURNS WILL B8E NO=GC IF THE FOLLOWING NTERFACE  CONDITICN
EXISTS===
le DCCKING SYSTEM
(A) LESS THAN (TED) GOOD DCCKING RING LATCHES
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69)M1SSION RULE ALL PHASES
) SUMMARY 3-11




NASA - Manned Spacecraft Center

MISSION RULES
REV ITEM SECTION 3 MISSION RULE SUMMAKY

3=70 A NON=-CRITICAL SPS MANEUVER WILL BE INHIBITED FOR===
Ae THE CSM wILL BE NO=GO IF ANY OF THE FOLLCWING CONDITIONS EX]STm=m=
ls ECS
(A) LOSS COF CABIN INTEGRITY
{B) LCSS OF SUIT CIRCUIT
{C) LOSS OF 02 MANIFOLD
(D) LCSS CF SURGE TANK AND REPRESS PACK
(E) LOSS OF CyCLIC ACCUMULATOR QPERATION
(F) LCSS OF SUIT INTEGRITY (FCR DOCKED SPS BURNS)
(G) LOSS OF ALL COCLING
{H) CCNFIRMED LEAK OF GLYCOL IN EITHER COMMAND MODULE OR SUIT CIRCUIT
2+ CRYO

(A) INSUFFICIENT 02 AND H2 TC SUPPLY FUEL CELL AND ECS DEMANDS TO TrE ANEXT GU/NO=GU
PTP PLUS_____ .

(A) LCSS OF TwO FUEL CELLS
{B) LCSS OF TwC ENTRY BATTERIES
(C) LOSS OF ONE MAIN BUSs ON BATTERY BUSs CNE AC BUSs OR THE BATTERY KELAY BuS
IC) LCSS OF TWwC INVERTERS
4o CCMM/INSTRUMENTATION

LAY LCSS OF INSTRUMENTATICN (7% C% CNECARD)Y SuUCH TrAT IT IS NOT POSSIBLE TO VERIFY
GO/NO=GC CRITERIA EITHER IN S/C OR ON GROUAND.

(E) LTSS OF TwO=wAY VCOICE CCOMMUNICATION (CSM/MSFN)
5¢ SEQUENTIAL
(A) LOSS OF SEQUENTIAL LOGIC BuS A OR B
(B} LOSS OF PYRD BuS A OR B
6s GE&C
tA) LOSS OF TwO TVC SERVO LOCPS
(B) LOSS CF THREE TvC CCNTROL MCDES (GENs SCS AUTCs AND MTVC = RATE C¥D IF UNDOCKED)

(C) LCSS CF THREE TvC CONTRCOL MCDES (CENy SCS AUTOs AND MTVC = ACCEL CMD IF DCCKED)

MISSION REV |DATE SECTICN GROUP PAGE

APOLLO 11 4/16/6GIMISSION RULE ALL PHASES
’ SUMMARY 3-10
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

A CRITICAL SPS MANEUVER WILL BE INHIBITED FOR THE FOLLOWING CSM PROBLEMS ===
Ae  GEC

ls LOSS OF TWO TvC SERVO LOOPS

2+ LOSS OF THREE TVC CONTROL MODES (G&ENs SCS AUTOs AND MTVC = RATE <MD
Bs SPS

ls PRESSURE IN EITHER FUEL OR OXIDIZER TANK LESS THAN 115 PS]

2+ LOES OF BOTH GNZ BOTTLES (LESS THAN 400 PSI)

3. FUEL OR OXIDIZER FEEDLINE TEMP LESS THAN 27 DEGe Fe

4e FLANGE TEMP GREATER THAN 480 DEGs Feo ON PREVIOUS BURN

5+ CHAMBER PRESSURE LESS THAN 70 PSI ON PREVIOUS BURN

6¢ FUEL/OXIDIZER DELTA P GREATER THAN 20 PS1

7o FIRST BURN SUBSEWUENT TO DOCKED DPS wAS LESS THAN &0 SEC, CONTINyOUS

A DPS MANEUVER wILL BE INHIBITED FOR THE FOLLCWING LM PROBLENS===
Ae  GEC
780
8+ DOPS
THRCTTLE STUCK ABOVE 6C PERs (CFS NC START CONCITION)
PROFPELLANT TEMP AOT WITHIN 4«0 TC 75 LEGe Fe LIMITS
DELTA PRESS BETWEEN FUEL AND OXIDIZER SREATER TmAN 5 Ps]
FUEL INLET PRESS LESS TrAN 120 PS]
LCsS CF SUPERCRITICAL HE AND DELTA v REQUIRED GREATER THAN 310 FPS
PROPELLANT LEAKS
Cs DOCKING SYSTEM

FOR DOCKED BURNS LESS THAN (TBD) GOOD DOCKING RING LATCHES

AN APS MANEUVER OTHER THAN ASCENT, wlIlLL BE INHIBITED FCR THE FOLLCWING LM PRCBLEMS===

As  CEC
T80
Be APS

DELTA PRESS BETWEEN FUEL AND OXIDIZER 1BD

DELTA TEMP BETWEEN FUEL AND OXIDIZER GREATER THAN 10 CEGs F
PRCPELLANT TEMP NOT WITHING &0 TO 895 CEGe Fe LIMITS

INLET PRESS LESS ThAN 118 P&l

PRCFELLANT LEAKS

MISSICN REV JDATE SECTION GRCUP PAGE

£POLLD 11 L/16/69|MISSION RULE ALL PRHASES
’ SUMMARY 3-12
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MISSION RULES
SECTION 3 MISSION RULE SUMMARY

LM RCS MANEUVERS WILL BE INHIBITED FOR THE FOLLOWING LM PROBLEMS==-

Ae  G&C
78D
Bse RCS

PROPELLANT TEMP NOT WITHIN 40 TO 100 DEGe Fe LIMITS

DELTA PRESS BETWEEN FUEL AND OXIDIZER GREATER THAN 80 PSID
MANIFOLD PRESSURE LESS THAN 100 PS1

PROPELLANT LEAKS

QUAD TEMPS LESS THAN 119 DEG. F.

M]1SSION REV |} DATE SECTION GROUP PAGE
AFOLLO 11 4/16/6FfMISSION RULE ALL PHASES
. SUMMARY 3-13
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LM TELCOM GO/NO-GO CRITERIA

5. CSM OPERATIONAL TELEMETRY

NOTES: @
®

HBR OR LBR |

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLE REQUIREMENTS

DURING POWERED DESCENT A SHORT ON EITHER AN ASCENT OR DESCENT FEEDER
WILL BE CONSIDERED LOSS OF A BUS AND THUS REQUIRE AN ABORT. AN OPEN

~+——HBR OR LBR

@ FOR ONE-MAN EVA, MSFN COMM WITH EITHER EVA OR

THE CREWMAN IN THE LM IS REQUIRED

WILL PROBABLY NOT BE DETECTED AND REGARDLESS NO ACTION WILL BE TAKEN

©)

FOR TWO - MAN EVA, MSFN COMM WITH EVA REQUIRED .
FOR LM/EVA COMM DUPLEX OR SIMPLEX IS ACCEPTABLE

(5) ASSUMES CREWMAN IN LM OPERATING ON LM ECS

UNDOCKING DO!I POWERED DESCENT LUNAR STAY RENDEZVOUS |1\ ing
REV GO/NO-GO ITEM NOMINAL NOMINAL PDI TO JPDI+5TO[LO GATE| STAY [ 2-MAN | 1-MAN
EVENT Nyission | EVENT luission] P Jron s [Locate| 1010 |WoEVA| Eva | Eva |CSVCOHJTPVTPR
ELECTRICAL/PYRO
1. CDR AND LMP BUS « BOTH > 10F 2 —
() | DESCENT = 10F 2 > -~ 10F 2 >
2. DG FEEDER(S) ' {
ASCENT | BOTH -« 10F 2
e DCSCENT [4 2| 20Fa |4 2 20F4 - - 2 OF 44—
3. RATTERV(S) /v OR OR '
. ASCENT |1 2]20F2f1 2 BOTH > ~<————1 BOTH - 10F 2
4. INVERTERS(S) EOTH | 10F 2 |<—— BOTH ~——>|4— 11 OF 2—>
5. AC BUSIS) BOTH | BUS A | BOTH ——>|<—BUS A—>n
6. PYRO SYSTEM(S) *r 1OF 2 f=— 8OTH — 8OTH
ENVIRONMENTAL
1. ST LOOP/CABIN PRESS INTEGRITY SUIT AND CABIN P SUIT p<—SUIT AND CA.B‘N —
2. SUIT FANIS) ¥+ 10F 2 | BoTH | 10F2 | BOTH ———f4——1 OF 2 —|*————1-BOTH
3. 0p DEMAND REGULATORS(S) viyh [ 10F 2 > 10F 2
H)( A P
o 120 STPARATORGS) ooy BOTH Ho0 SEPARATORS BOTH H20 SEPS OR 1 OF 2 Ho0 SEPS
' AND o R — 1 OF 2 H,0 SEPS +LCG 2
L.CG COOLANT LOOP 1 OF 2 Hp0 SEPARATORS +LCG 2 OR LCG
DESCENT DE DES
5. 0, 1anks) ot @ S oF > ANY > I
ASCENT 1 0F 2 20F3 1 OF 2 >
6. COOLANT LOOPS(S) PRIMARY
oo 1 OF 2t BOTH ! 10F 2 | BOTH >{e—1 OF 2
SY BECONDARY .
7. 1,0 FEED PATHS Rl OR |= PRIMARY >~ PRIMARY ——~1 PRI OR SEC
. DESCENT DES <—— DE§ ——> L pEs —
8. Hy0 TANK(S) eun ©) ANY
ASCENT | 10F2 | gotH | 20F3 | BOTH » - BOTH >le—1 0F 2 —>
LM,CSM,EVA COMM/INST
1. TWO-WAY S-BAND VOICE COMM Shfk M| LM AND CSM = jm—t LM, CSM,EVA
5 TWO-WAY VIF VOICE COMM BET- [SIM 3) DUPLEX (3
© WEEN LM/CSM; LM/EVA; AND OR SIMPLEX OR DUPLEX —> REQUIRED
EVA/EVA bup FOR EVA
3. CRITICAL INSTRUMENTATION [4———J——— M AND CSM } >l M > |« LM AND CSM M
4 - HBR OR
. LM TELEMETRY HBR LBLP——‘HBR—-—» HBR OR LBR

LEGEND:

rickok
ke

RETAIN DESCENT STAGE ALAP
NO REQUIREMENT




Sl-¢

LM CONTROL GO/NO-GO CRITERIA
oMo e UNDOCKING po! POWERED DESCENT | LUNARASTAY - RENDEZVOUS bOCKING
Y] EvenT [NoRmm | evenr [TRTRAT] PO | eor ts [Locare| toTo w0 eva| ‘eva | eva |CSV/COH|TRYTPF
G AND C

1. PGNS AGS OR [— PGNS - - PGNS 1 AGS OR PGNS
2. AGS PONS e AGS 1 ~ - AGS >
3. 3 AXIS AUTO ATT CNTL AND HOLD | 3 AXIS 4————REDUNDANT 3 AXIS mmdm[-PGNS 3 AXIS ~<— REDUNDANT 3 AXIS —s—f4— 3 AXIS — LA8]'
4. 3 AXIS CONTROL REDUNDANT I {3 AXIS —>~ ~——— REDUNDANT —>] L3 axis >
5. ACA - 1 1ACA 1 b 1 ACA
6. 3 AXIS TRANSLATION - 3 AXIS = ULLAGE 1 AXIS 3 AXIS —
7. TICA ~ 1 T7CA 3 AXIS
0. FOAl « 1 rDAI L >
9. AOT -+ AOT >
10, RR/TRANSPONDELR -+ RR > RR =
1. LR ~LR-= - LR >
12. REDUNDANT ASC ENG ON‘OFF -— — REDUNDANT ASC ON/OFF
13, IITCH AND ROLL GDA ~—————————1— PITCH AND ROLL GDA —}
14. MANUAL THROTTLE MANUAL ~——L— maNUAL THROTTLE — >
15. AUTO THROTTLE AUTO ~<——— AUTO THROTTLE 4

oPs |
1. NO PROPELLANT LEAKS NO PROP LEAKS -
2. OPERATIONAL DPS [P OPERATIONAL DPS ~1 pANEY
3. NO EXCESSIVE PROP USAGE ~
4. LOW LEVEL/2"

APS
1. NO PROPELLANT LEAKS « NO PROP LEAKS = M MED T E L1 e < BF=—>{ NO PROP LEAKS —
2. OPERATIONAL APS - OPERATIONAL APS >

RCS
1. NO PROPELLANT LEAKS - NO PROP LEAKS >t e DR TE LR S —t— NO PROP LEAKS—-
2. OPERATIONAL RCS - RCS SYS A AND B > SYS A OR B ———>f<4— RCS SYS A AND B —>|~4—— RCS A OR B ——
3. 3 AXIS ATT CNTL CAPABILITY - REDUNDANT L4 3 AXIS —~ REDUNDANT ——>-f 3 AXIS ——
4. 3 AXIS TRANSLATION ~ 3 AXIS L 1 AXIS 3 AXIS —a]
5. NO IMPINGEMENT LIMITS EXCEED [t L — NO IMPINGEMENT —1 4 >

cecenc: [RERNO RequirenEnT



. C -

CSMEECOMGO/NO-GO CRITERIA

91-€

EARTH e LUNAR ORBIT UNDOCKING DO! POWERED DESCENT LUNAR STAY
GO/NO-GO OREIY
ITEM CONT CONT CONT CONT NOMINAL, NOMINAL PDI TO [PDI-STOJLO GATE] STAY | 2-MAN | 1-MAN
BOOST | E.0. U TosE | e Lor | Lo, |EVENT fmission| EVENT fmission] POL | poies fLocaTe| TOT/D fwso Eval Eva | Eva
€Cs
CARIN INTEGRITY F—(10) CABIN INTEGRITY {——— CABIN INTEGRITY—]
NO FIRE OR SMOKE IN CABIN j<- NO FIKE OR SMOKE IN CABIN NO FIRE /SMOKE IN CAB>
NO 05 MANIFOLD LEAKS  [=—(10¢ NO 0p MANIFOLD LEAKS NO 02 MANIF LEAKS—>
MAIN 07 REGULATORS <+(10%) 1 OF 2— BOTH > 10F 2 > > 1 0F 2 >
ECS COOLANT LOOPS 1or 2O BOTH PRIMARY ——1—1 0F 2 PRIMARY >
£CS RADIATORS 1or 2® BOTH > PRIMARY D—pri K R—D—>
£CS GLYCOL EVAPS <(5)-1 OF 2—» 1 0F 7 > 10F 2 ~
SUIT INTEGRITY S’I iO’ ) St SUIT INTEGRITY
NO GLYCOL LEAK — NO GLYCOL LEAK NO GLYCOL LEAK—>]
NO EXCESSIVE CABIN HUMIDITY - NO EXCESSIVE CABIN HUMIDITY NO EXC CAB HUM—>]
POTARLE H0 TANK L POTABLE 11,0 TANK———d—— 4———Evommeiug<) TANK & OTABLE W0 TANK -
WASTE Ho0 TANK - —{ WASTE Hp0 TANKE—— WASTE H50 TANK—>=
SUIT COMPRESSORS P"10~)1£F 2> l4B 0TI > 10F 2 - 1 0F 2 T 1 0F 24—
SUIT CIRCUIT ~—(10¥) SUIT CIRCUIT— SUIT CIRCYIT—>
OVERBOARD DUMPS 1 OF 3 >~ - 1 0F 3 >
CRYO ]
0, TANKS 10F 2 BOTH > 10F 2 - BOTH >
W TANKS 10F 2 BOTH ~—1 0F 2 > BOTH >
£PS |
FUEL CELLS 2 oR 0 20F 3| ALL [e—2 o{c 3 =[O ALL-B)>] 2 07 3 [*—B——O—ALL-OF—O—+—1 OF 3 O—1ALL-® B>
ENTRY BATTERIES 1 3]20F3 | ALL j=—20F 3—><+(H)-ALL-(B)*] 2 OF 3 |<—EH)——@)—ALL-BF—G ©—t ALL—E}—E)—
MAIN BUSES 1 0 2= BOTH BOTH
BATTERY BUSES 1Lor 201 BOTH - < BOTH >
AC BUSES 1 oF >@ BOTH —» > BOTH >
BATT RELAY BUS WTT RELAY BUS =it
INVERTERS 1 0F 3 [ —L20r3 L L5 oF 3
ACAC]AND 2) 1 0F 2 BOTH — BOTH -
INSTRUMENTATION 1
SCE “ SCE >
CRITICAL INSTR ~——CRITICAL ING TR CRITICAL INSTR ———f——> CRiTICAL INSTR =]
SEQ | |
SMJC NOT ACTIVATED > SMJC NOT ACTIVATED — SMJC NOT ACTIVATED =
SEQUENTIAL SYSTEMS BOTH
DOCKING |
DOCKING LATCHES ¢ s i D 3 0f 12 (™9 0F 12—
1. BASED ON Hy0 AVAILABLE FOR EVAPORATIVE COOLING WILL CONSIDER 6. BASED ON FAILURE MODE, CONSIDERATION WILL BE GIVEN TO CONTINUING LEGEND: - NO REQUIREMENT
CONTINUING IF SECONDARY LOOP STILL AVAILABLE

7. 3 LATCHED LATCHES MUST BE 120° APART; IF DOCKED
2. BASED ON WASTE H20 AVAILABLE FOR EVAPORATIVE COOLING WILL SPS BURNS ARE REQUIRED 9 ARE NECESSARY
CONSIDER CONTINUING
9. MODE T'AND ITONLY; O THEREAFTER
5. MUST BE IN SAME COOLANT LOOP
10. MUST HAVE CABIN INTEGRITY OR VIABLE SUIT LOOP, ITEMS MARKED
AY * ARE REQUIRED TO MAINTAIN VIARI F ST 1 nND




LT-¢€

CSM GNC GO/NO-NO CRITERIA

CARTH TLe LUNAR ORBIT UNDOCKING 0o! POWERED DESCENT LUNAR STAY
GO/NO-GO ORBIT
e T | v o [ | o | o | oo i et [l oo [0 [T [ ] o |

GNC3.585

DEORBIT CAPABILITY ME THODS

AUTO ATTITUDE CONTROL 3 AXIS — 13X e
RATE DAMPING < 3 AXIS N < 3 AXIS >
DIRECT RCS - 3 AXIS - - 3 AXIS -
BMAGS P,V 1 0F 2 — 10F 2 - 10F 2 >
BMAGS R 1 0F] 2 — 10F 2 p

FOAL ~—1 02 — -« T 10F 2 - 10F 2

TH - THC THG

RIC 10F 2 - I 10F 2 ! - 10F 2 >
LMs

cMC cMC - cMC cMC >
1SS ISS -+ 155 > d |55 ey
0S5 055 05$ e 05 Y ——

0PTICS DAC 0-DAC - qpTics DAC — - DAC »
NO SOLENOID DR GND BOTH BOTH

TVC SERVO LOOP 10F 2 | Botw BOTH > - BOTH

DSKY 10F 2 1 0F 2 > 10F 2 -
SPS

FU DX TNK (W/0 LEAK) s ) JOX e - FU/0X|TNK > 1 I~ F 1) /OX TNK i
6N, TNK (W0 LEAK) M e iRa R T AT CONE thay ———— BOTH

RALL VALVE BANK 10F 2 | BOTH - BOTH BOTH -
FEEDLING TEMP > 27° F FALT 270 fLrs 2 —— FILT > 27} ]
FR OX AP < 20 PSI F/0 all < 20 - rlo ap < 2p - ~—— F}0 aP < 2p —]
FLANGE TEMP < A90°F <a80° N/A = K Q1Y) i N /A

Pe > 70PSIH >70 N/A P |70 — N/A

ULLAGE CAPABILITY BOTH - 10F 2 -

HE TANK (W/0 LEAK) HE TNK HE TNK 4t HE TNK by
SMRCS

HE TNK (W/0 LEAK) 20F4 | ALL - ALL ALL >
NO LEAK BELOW 150 VLV 20F 4 AL — ALL >
PKG TEMP > 55° 20F 4 ALl > ALL -
THRUSTERS RoLAXES 2 0F 58] @D ~—LoRE— HUEIRR > looF AR ~—loorag|—>
CM RGS

HE TNK (W/0 LEAK) MODE 1 |~ BOTH 1F 2 — (7 0F 2 |——>]
MANIFOLD (W/0 LEAK: L OF BOTH - 1dr 2 — T ior2|—]
NOT ARMED £ —~——— OT ARMEL D e

(1) FOR LEAKS AFTER
PDI 410, WILL ASCEND
FIRST RLV OPPORTUNITY

®

REQUIRES 3 AXIS ATTITUDE CONTROL
AND TRANSLATION IN THRLE AXES
(ONE LATERAL AXIS MAY BE DEGRADED)

ceceno: [T Vo RequiRemenTs
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NASA - Manned Spacecraft Center

MISSION RULES

RCV  ITEM SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS
R ' ITEM
“=-1 GENERAL
Ae THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN REQUIREMENTS WHICH MuST BE MET

B

BEFORE A ''GO'' 1S GIVEN FOR LAUNCH.

WHEN A SPECIFIC HARDWARE 1TEM OR CPERATIONAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, THE
HARDWARE AND/OR SOFTWARE INTERFACE REWUIRED TO PROVIDE
HARDWARE 1TEM OR OPERATIONAL CAPABILITY ARE TO ASSUME A MANDATORY STATUS ALSCe

WHERE REDUNDANCY EXISTS FOR MANDATORY ITEMS»

DESIRABLE.

NOTE

A BACKUP

THE VARIOUS EQUIPMENT LISTINGS IN THIS
SECTION ARE TO 8E UTILIZED AS A GUIDE

ONLYs IT 1S MANDATORY,
THE MISSION TO LAUNCH

Ae RECEIVE AND DISPLAY TELEMETRY AND
TRACKING CATA.

Be MAINTAIN VOICE COMMUNICATIONS WITH

THE MANDATORY FUNCTICNS OF THAT

CAPABILITY 1Is CONSICERED HIGHLY

PRIOR TO COMMITTING
TC BE ABLE TO===

THE CREWs
MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 1} 4/16/69 GROUND INSTR. GENERAL
REQUIREMENTS 4=1

-/



NASA - Manned Spacecraft Center

MISSION RULES
REV  1TEM SECTION &4 GROUND INSTRUMENTATION REWUIREMENTS
R YRULE '§ONDITION/MALFUNCTION® PHASE RUL ING CUES/NOTES/COMMENTS
1 1] 1] T -
L] 1] 1]
L 1] 1]
=2 TELEMETRY [ [ '
1 1] 1]
Ae CONSOLE DISPLAY (D/Tvs ' PRELAUNCH ' MANDATORY J Ae FOR DISPLAY OF MANDATORY S/V
EVENTS s ANALOGS) ' ' '  PARAMETERS.
+ ) )
Be PCM GROUND STATIONS ' PRELAUNCH ' 1 OF 4 MANDATORY,!' Bes FOR DISPLAY OF MANDATOGRY S/V
L&) ! ' 1 HIGHLY ! EVENTS AND ANALOGS.
' ' DESIRABLE !
' 1 ’
Ce RECORDING AND PLAYBACK ! ' '
L} L} '
ALDS ' ' !
' PRELAUNCH ' BCTH DESIRABLE '
MSEN ' ' '
L] 1 1
De FM = GROUND STATION ' PRELAUNCH ' 1 OF 2 MANDATORY ! De TO PROVIDE MANDATORY DISPLAY
' ' ' DATA FOR THE MCC SURGECN,
) 1 L]
) L] 1
) ] L
1] 1] 1]
=3 COMMAND ' ' '
L ) 1
As MOCR TOGGLE SWITCHES ' ' ' Ae FOR LAUNCH PHASE ABORT REWUEST
(BCTH A AND B) ' ' '
L L} ]
1+ BSE ABORT REWUEST ' PRELAUNCH ' HIGHLY DESIRASLE !
[} 1 L
2s F1DO ABCRT REQUEST ' PRELAUNCH ' KWIGHLY DESIRASLE !
L L} 1
3, FD ABCRT REQUEST ' PRELAUNCH ' HIGHLY DESIRABLE !
1) 1) L}
Be COMMAND PANELS === ' ' '
L} L} 1]
EECC¥s GUIDOs BSES ' PRELAUNCH ' HIGHLY CESIRABLE !
TELCOMs CONTRCL» CCATS ! ' !
L} 1 1]
Ce MCIR CONSCLE/SITE ' ' '
SELECT CASABILITY ' ' '
' 1 L
le RTC CUNSCLE ' ' !
(CCATS) ' ! '
' PRELAUNCH ' mHIGHLY DEISIRABLE !
2. CCATS CMD CONSCLE L ! '
MED ' + '
) 1 1
Ds FC/MEO SWITCHING ! ! !
CAFABRILITY ' ' '
' [} 1
le FLIGHT DIRECTC ' ' '
! PRELAUNCH ' HIGHLY DESIRABLE !
2+ CCATS CMD MED ' ' :
L} L
) 1 1
) 1 L
1] L ]
vissichn  REV ATE SECTION GROUP PAGE
4POLLC 11 /16769 |GROUND INSTR M CC
' RECUIREMENTS b=2




NASA - Manned Spacecraft Center

MISSION RULES

REV 1TEM SECTION 4 GROUND INSTRUMENTATION REGUIREMENTS
R SRULE 'fONDITION/MALFUNCTION' PHASE RUL ING ' CUES/NOTES/COMMENTS
L ' 1) -
1] 1] 1
L=t TRAJECTORY ' ' '
1 L] L]
4+ TRAJECTORY DATA ' ' ' Ae THE TRAJECTCORY DATA SOURCES
PRCCESSING ' ' ' ARE UTILIZED AS FOLLOWS===
L L} )
ls AVAILABILITY OF ' PRELAUNCH ' 1 MANCATORY ' le (A) INDEPENDENT VERIFICATION
ONE INDIPENDENT ' ' ' CF L/V NAVIGATION.
TRACKING SOUKCE ' ' '
(IPRy USB) FROM ' ' ' (B) PROTECTION AGAINST VIOLATION
LIFTOFF 7O T + 10 ' ' ' OF LAUNCH ENVELOPE.
MINUTES, ' ' '
1 ] )
2s 1L AND CMC TM ' PRELAUNCH ' BOTH MANDATCRY ' Ae2s REQUIRED FOR CRBIT GO/NO=-GU
VECTOKS FROM ' ' '
LIFTOFF TO INSERTION! ' '
PLUS 60 SECCNDS, ' ' '
] ] L
Bs R7TCC = DATA SELECT ' PRELAUNCH ' MANDATORY ! Be TO SELECT BEST AVAILABLE DATA
CAPABILITY ' ' ' SOURCE.
1 1 1)
a=5 COMMUNICATICONS ' ' '
1] L] 1]
Ao MOCR=== ! ' '
) ] )
FD LOOP ! ' PRELAUNCH ' 1 OF 2 MANDATORY ! FOR MISSION CONTROL
AFD CONF Loop f ' ' )
MOCR SYS 1 & 2 ' ! !
MCCR DYN ' PRELAUNCH ' ALL HIGRLY '
A/G 1 LOOP ' ' DESIRABLE !
A/G 2 LOCP ! ! '
) 1 L
Be MCC/LAUNCH COMPLEX=== ! ' '
1 1 ]
121 CLTC ! ' ' FOR TERMINAL CCUNT COORCINATION
111 QvTs ' PRELAUNCH ' 1 OF 3 MANDATORY ! OF MCC=PAD ACTIVITIES
212 MS1C ' ' '
) 1 L}
Ceo MCC/RSO=== ! ! !
L} 1 L}
FD LINE TC R/SC ' ' ' FOR TRAJECTORY VERIFICATION ANC
RSC PRIVATE LINE ' PRELAUNCH ' 1 OF 3 MANDATGRY ' BOOSTER SAFING
CAPE 111 RSO LCLP ; ! ' '
1 1 [}
De MISCELLANEOUS === ' 1 '
1 ] '
BSE T™ MONITCR LCOP } t PRELAUNCH ' DESIRABLE ' USED  FOR MONITORING  SPACE
CIF/USB LOCP [ ' ' VERICLES SUBSYSTEM ChECKCUT
1 1 )
Ee MCC/REMOTED SITES==~ ! ! !
1 L} 1]
CNE A/G PATH VIA GSFC ' PRELAUNCH ' MANDATCRY ' USEC FOR COMMUNICATION w!Th CREW
] i) ]
M1ss1ch REV fOATE SECTION GROUP EAGE
APOLLO 11 k. /16766 |GROUND INSTR A8
’ RECUIREVENTS 4=3
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NASA - Manned Spacecraft Center

MISSION RULES

REV  ITEM SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS
R [RULE 'FONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
1T ) ) T - -
L ) 1]
L=t CMPUTER ! ' '
) 1 1
ks MOC I1BM 360/75) ' PRELAUNCH ' MANDATORY ! TO  PROCESS  MANDATORY  s/v
! ! ' PARAMETERS AND TRAJECTORY DATA
1 L} )
8, DSC (1BM 260/75) ' PRELAUNCH ' MIGHMLY DESIRABLE ! AN SSC (IBM 360/75) IS AVAILABLE
' ' ' A5 BACKUP TO THE MOC OR DSCe
] 1 1)
Cs CCATS (UNIVAC 454)= ' '
ONLINE ! ! '
! PRELAUNCH ' 1 MANDATORY AND 1! TO THROUGH PROCESS MANDATORY S/v
D¢ CCATS (UNIVAC 454) = ' ' HIGHLY DESIRABLE ' PARAMETERS TQO MOC
STANDBY ' ' '
- ] t 1)
Ee RTACF = 2 ' PRELAUNCH ' 1 HIGHLY ' PRELAUNCH [P PREDICTICNS FOR MODE
' ! DESIRABLE ' 1 ABORTS.
L} ] )
L} ) 1
L + 1
] L L
a=7 TIMING ! ¢ '
L ) +
MITE (2) ' PRELAUNCH ' 1 MANDATORY ' MCC TIMING STANDARD TO SUPPORT
' ' ' MANDATORY RTCC/CCATS COMPUTERS
1 1 )
) 1] 1}
) 1 )
] L] .
=8 MCC POWER ! ! '
+ L} ]
Ae BLS AL ' PRELAUNCH ' MANDATCRY ' UNINTERRUPTABLE POWER FOR DrsTV
' ' ' CONVERTERS
’ 1] ’ B
5. BUS A2 ' PRELAUNCH ! MANDATCKY ! UNINTERRUPTABLE POWER FOR D/Tv
' ' ' DATA DISTRIBUTCRS
+ L )
Ce BUS B1 ' PRELAUNCH ' MANDATCRY ' 20 SECONDS INTERRUPTABLE FPOwER
' ! ' FOR MOCR AND SSR CONSOLES
‘ 1 L
De BUS B2 'PRELAUNCH ' MANDATORY ' 20 SECONDS INTERRUPTABLE POWER
' ' ' FOR VSM
] ] ]
-
M1SSION REV |CATE SECTICN GROUP PAGE
APCLLC 11 «/1€/65] GROUND INRSTR mMCC
’ REGUIREMENTS i




NASA - Manned Spacecraft Center
MISSION RULES

REV ITEM SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS
R J'RULE YCONDITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
1 1) -:-- -
) '
4=9 [ t )
DISPLAY ' ' '
1) 1 1]
As MOCR D/TV CHANNELS 'PRELAUNCH ' 10 OF 36 '
* ' MANDATORY '
1] ) 1
NOs OF ' ' f
PCSITION CHANNELS ' t U
] 1 L}
RETRO i ' ' '
FIDO 1 ' ' '
GUIDO 1 ' ' '
EECOM 1 ' ' '
GNC 1 ' ' '
KRTCC 1 ' ' '
BOOSTER o ' ' '
L} 1] 1]
Be TRAJECTORY DISPLAY ' ' [
1 ) '
le FDO LAUNCH DIGITALS 'PRELAUNCH ! MANDATORY ON ' FOR CONTINGENCY ORBIT INSERTION
' ' D/TV ' MANEUVER DATA AND TFF LIMITS.
' 1 t
2. GAMMA VS V 'PRELAUNCH ' MANDATORY CON ' FROM  SELECTED  TRACKING  DATA
! 'l OF &==- ' SOURCE.
) 1 +
* ' (A) 10 X 20 ;
' ' SCRIBER PLOTTER !
! ' (B) D/TV '
' b)) RTCC '
' ! PLOTBCAKD '
4 vt {D) S5SR '
' ' PLCTBOARD '
1 t 1
3. RFO LAUNCH DIGITALS 'PRELAUNCH ' MANDATORY ON ' MONITOR FOR  MODES 111 AND IB
' t D/TV ' MANEUVER DATa,
1] 1 ]
4o GAMMAIE]) VS VIE]) 'PRELAUNC~ ' MANDATORY ON ' MONITOR FOR G=LIMIT VICLATION.
! ' 1 OF 2=-= '
) L L
' t(A) D/TV '
! t (B) SSR !
' ' PLOTBCARD '
’ ' 1
5. PH] VS LAMEDA 'PRELAUNCH ' MIGHLY DES;RABLE ! MONITOR FOR CROSS=RANGE LIMITS
' ' ON 1 OF 2===- '
) ) 1
¢ Y (A) RTCC '
' ' PLCTECARD '
* ' {E) SSR '
' ' PLCTEBOARD '
) 1 1
&e TIFF) VS RLUIP) PTPRELAUNCH ' HIGWLY DESIRABLE ! MONITOR FOR ABCRT MCCES Il 11D
' ' CN 1 CF 2=== ' AND 1B
. ' '
' YAl D/TV !
' ' (8] SRR '
' ' PLCTBLARD !
L} 1) ]
Te R VS O 'PRELAUANCH ' HIGHLY DESIRABLE !
! ' ON 10 X 28 !
' * SCRIBER PLCTTER !
. + 1 L
Bs CAMMALT)Y VS Vi) PPRELAUNCH Y MIGHLY CESIRASLE ! MONITOR FOR L/v AND s/C
(CC SYNAMIL ' ' CN 16 x 1C ' NAVIGATION PERFCRMANCE (GUDANCE
STATUS) ' ' SCRIBER PLCTTER ' SYSTEM ANALYSIS = CCMPARES (MC WITH
' ' t TRACKING!.
i) L} ]
Ge WEDGE ANGLE MONITOR 'PRELAUNCH ' HIGHLY DESIRABLE ! MCNITOR FOR L/v AND s/C
' ' CN D/TV ' NAVIGATION PERFORMANCE
1 ) 1]
13s CUIDC ANALCC CHART 'PRELAUACH ! KIGHLY DESIRABLE !
RECCRLERS ONE AND ' tCN /T '
Tw0 ! ' '
MISSICN REV |DATE CECTION GROUP PAGE
AFCLLT 11 4/16/65|GROUND INSTR MCC
’ RECUIREMENTS 4=5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQWUIREMENTS

REV ITEM
R |'RULE JCONCITION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
' ' [ -
' ' '
] ) )
1le INSERTICN/INJECTION 'PRELAUNCH ' MANDATORY ON ' FOR G&N GO/NO=-GO
DIGITALS ' ' D/IV '
Ce ADEG CHANNELS 50-93 'PRELAUNCH ' HIGHLY DESIRABLE ' FOR DSC DISPLAYS
] ' '
De vSM™M *PRELAUNCH ' MANDATORY ' FOR D/TV
' [ 0
Ee AUX VSM 'PRELAUNCH ' HIGHLY DESIRABLE '
' [ '
Fe £1DOPHCORS (3) 'PRELAUNCH ' 2 HIGHLY '
' ' DESIRABLE '
NOTE=== INDIVIDUAL FLIGHT CONTROLLERS WILL BE
RESPONSIBLE FOR REFOKTING LOSS OF DISPLAY
CAPABILITY CF MANDATCRY PARAMETERS TO THE FLIGHT
DIRECTCR.
MISSICN REV | DATE SECTION GROUP PAGE
APOLLO 11 4/16/€9] GROUND INSTR MCC
’ RECUIREMENTS 4=6
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV
R I'RULE JCONDITION/MALFUNCTION' PMASE RULING ' CUES/NOTES/COMMENTS
) ' T
. L] Al
) . L
4=10 | GSFC ' ' '
1 ) 1)

Ae GSFC UNIVAC = 454 (2) 'PRELAUNCH ' 1 MANDATORY ' As ONE UNIVAC = 494 CAN PERFORM
COMMUNTCAT IONS ' ' ! ALL NECESSARY FUNCTIONS» THE SECOND
PROCESSOR ' ' ' ONE 1S BACKUP.

] t 1)

Be WBD (50,0 KBPS) LINES 'PRELAUNCH ' 1 MANDATORY ' Be EITHER LINE CAN BE SwITCH
(2) BETWEEN MCC AND ' ' ' EITHER UNIVAC = 4944 S CHED TO
GSFC ' ' '

] ] )
Ce TTY CIRCUITS BETWEEN ' ' ' Cs VFTG PROVIDES TwO REDUNDANT
MCC AND GSFC : : ' 16 CIRCUIT TTY CHANNELS.
)
le OUTGOING TPRELAUNCH ' 1 OF 32 CIRCUITS ¢ le FOR ACQ MSGy LS CMD
' ' HIGHLY DESIRABLE !
' 1 )
2e¢ INCOMING (JJ) '"PRELAUNCH ' 1 OF 32 CIRCUITS ! 2« FOR RECEPTION OF LOWSPEED
' ' MANDATORY ' RADAR DATA.
L L] L
L + '
L] ] ]
] ' )
“=11 xSC ' ' !
L} ) )
TELEMETRY === ' ' '
L] 1] L)

Ae VHF TM FROM THE ' ¢ * Ae THESE ANTENNAS CAN BE SWITCHEVD
FOLLOWING FOR S=I1l» ' ' ' TO MILA CR CIF FACILITIES
S=1VSs AND Ju=== ' ' '

L} L L}
le CIF ANTENNA } '"PRELAUNCH ' 1 MANDATCRY '
L} L} L
2¢ MILA VHF ANTENKA ' ' +
. ) '
Be USB TM FROM THE ' ' ' Be USB IS THE CSM'S ONLY SOURCt
FOLLOWING=== ' ' ' OF DATA. .
) ] U
le MILA USB 'PRELAUNCH ' 1 MANCATORY '
' ] L}
2. CIF uUSB ! ! '
1 ) L
' 1] ]

COMMAND ===

THIS CAPABILITY 1S DEFINED UNDER GSFC/KSC/MSFN

CCMMAND RULE 4=12 FOR LAUNCH COVERAGE.

TRACKING===~

THAT CAPABILITY REWUIRED TO SATISFY RULE &=4

{TRAJECTORY) 1S MANDATORY.

VCICE COMMUNICAT]ONS===

THIS KSC CAFAEBILITY IS DEFINED UNDER MCC RULE 4=~5

(COMMUNICATIONS ) o

MISSICN REV JCATE SECTION GROUP FAGE
APOLLO 11 4/716/69fGROUND INSTR. GSFC/KSC/MSFN
! RECQUIREMENTS L=7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION & GROUND INSTRUMENTATION REQUIREMENTS

REV ITEM
R JRULE ‘KONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
' . _:-
] ' L)
“=12 LAUNCH COVERAGE ' ' '
KSC/MSFN SITES (SITES NOT LISTED DUE TO VARIABLE
LAUNCH AZIMUTH) MLST PROVIDE THE FOLLOWING
CAPABRILITIES FROM LIFTOFF THROUGH S=I1VB CUTOFF
PLUS 60 SECONDS.
REFER TO DECISION MATRIX (RULE 4=16 AND FIGURES
4=1 THKOUGH 4=5) TO DETERMINE CAPABILITY.
] L L
As CMD ! ' '
1 L) ’
usB CCs '"PRELAUNCH ' MIGHLY DESIRABLE !
1 1] '
Be TELEMETRY ' ' '
L ) 1
§=1C (VFF) 'PRELAUNCH ' HIGHLY CESIRABLE ! s=1¢C DATA 1s ONLY HIGHLY
' ' ! DESIRABLE SINCE THE MCC IS NCT PRIME
' ' ' FOR REQUESTING AN ABORT FOR S=IC
: ' '  MALFUNCTIONS,
L L}
S=11 (VHF) 'PRELAUNCH ' HIGHLY DESIRABLE FOR ABOKT CUES FROM MCC
' ' FROM '
! ' LIFTOFF YO S=-11 !
' ' CUTCFF (APPROXe !
! ' 8 + 36 SEC) !
] ] ’
S=1VB VHF (CP=1) 'PRELAUNCH ' MIGHLY DESIRABLE
1 ] .
1u CCS (CP=18) 'PRELAUNCH ' MANDATORY ' FOR BULKHEAD DELTA P AFJER S/C
Iu veF (CP=1) ' ' MIGHLY DESIRABLE ' SEP
) L ]
csM (usB) 'PRELAUNCH ' MANDATORY FROM ' FOR ABORT CUES FROM MCC
! ' LIFTOFF THROUGH '
' ' S=1vB CUTOFF !
' ' PLUS 60 SEC. '
L L L
Ce TRACKING ' ' '
THAT CAPABILITY REWUIRED TO SATISFY RULE &=&4
(TRAJECTCRY) 1S MANDATORY
De A/G COMMUNICATIONS ' ' '
le MILA ' ' '
VHF '"PRELAUNCH ' H]GHLY DESIRABLE
1 ] ]
us8 'PRELAUNCH ' MANDATORY )
) 1 '
24 MSFN ' ! !
VHF } 'PRELAUNCH ' 1 OF 2 MANDATORY !
UsB ! ! !
' ] '
' ] '
1 1 )
“=13 GENERAL ORBITAL COVERAGE ! ' '
1T 1S REQUIKED THE MSFN WAVE THE CAPABILITY OF
PROVIDING THE MCC MINIMUM MISSION CONTROL SUPPORT
LISTED BELOW OF "TwO SFN USB SITES PER REVOLUTION
THRCUGHK REVOLUTION 3.
, ] A
Ae C¥D ’ ! ! !
[ ' '
ccs 'PRELAUNCH ' HIGHLY DESIRABLE '
i 1 '
Csm Uss '"PRELAUNCH ' HIGHLY DESIRABLE !
M1SSION REV |DATE SECTICN GROUP PAGE
APOLLO 11 4/16/69 |GROUND INSTR GSFC/KSC/MSFN
. REQUIREMENTS 4-8




NASA - Manned Spacecratt Center

MISSION RULES
REV  ITEM SECTION 4« GROUND INSTRUMENTATION REWUIREMENTS

R PRULE "KONDITION/MALFUNCTION' PHASE RUL ING ' CUES/NOTES/COMMENTS

Bs TELEMETRY

, 1
L , 1]
[ ' '
' ] ]
' ) 1]
S=1vB VvrF (CP=1) '"PRELAUNCH ' HIGHLY DESIRABLE !
, ) )
Iv CCS (DpP=18) ' ' ' DOWNLINKS REQUIRED TO RECOVER
. YPRELAUNCH ' 1 OF 2 MANDATORY ' S=IVB DATA,.
IV veF (DP=-1) ' ' '
) L} ]
CsSM usB 'PRELAUNCH ' MANDATORY 4
' ' '
Ce TRACK ' ' '
L ) L]
C=BAND 'PRELAUNCH ' HIGHLY DESIRABLE !
) ) )
UsB 'PRELAUNCH ' MANDATORY '
' ' '
Ce A/G COMMUNICATIONS ' ¢ '
1] ] )
vF '"PRELAUNCH ' HIGHLY DESIRABLE !
1 ] ]
uss 'PRELAUNCH ' MANDATORY '
] 1 ]
L ] ‘
1] L L
L ] )
L=la HSKs GDSs MAD ' ' '

IT 1S MANDATORY 2 OF 3 OF THESE SITES PROVIDE THE
FOLLOWING CAPABILITIES===

' .
Ay TV usB "PRELAUNCH ' MANDATORY ' Ae TO COVER TRANSLUNAR CCAST  AAD
' ' ' LPO.
1 1 )
8. TRACK USE TPRELAUNCH ' MANDATORY '
' 1 .
Co VOICE USE 'PRELAUNCH ' MANDATORY '
' L 1)
De CMD USE YPRELAUNCH ' HIGHLY DESIRABLE !
L 1 L}
' L L
L ) )
] ] L
4=15 RICMETER NETWGORK SITES 'ORELAUNCH ! '
1 1 '
Ao LIMA ' ' HIGHLY DESIRABLE !
) ) 1
8, CRO } ' ' 1 OF 2 HIGHLY '
vyl ' ! DESIRABLE '
MISSICN REV |DATE SECTICN GROUP PAGE
APOLLO 11 4/16/6G|GROUND INSTRe GSFC/KSC/MSFN
: RECUIREMENTS 4=9




- NASA - Manned Spacecraft Center

MISSION RULES

SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV ITEM
RI' ITE™
4=16 INTRODUCTION TO SITE FAILURE DECISION MATRICES (FIGURES &=1 THROUGH &=5)

THESE DECISION MATRICES APPLY THE GROUND INSTRUMENTATION REQUIREMENTS TO THE POSSIBLE FAILURES
OF SITE CAPABILITIES DURING LAUNCH PHASE,

THESE MATRICES POINT 6UT TIMES DURING LAUNCH WHEN A FAJLURE wlLL
COVERAGE BETWEEN LIFTOFF AND INSERTION PLUS 60 SECONDS.

TO USE THE MATRIX

CAUSE

Ae LOOK FOR AN X UNDER THE COLUMN FOR SITE WHERE THE FAILURE OCCURREDe

A LOSS OF CONTINUOUS

Be GO ACRCSS TO THE COLUMN FOR THE CAPABILITY THAT WAS LOST AND READ THE DECISIONe

Ce THE COVERAGE THAT WAS LOST IS IN THE COLUMN LABELED ''MANDATORY COVERAGE LOSTs !

De MORE -THAN ONE X IN A ROW SPECIFIES A FAILURE OF THE SAME CAPARILITY AT MORE THAN ONE SITE.

mMISSICN REV | DATE SECTION GROUP PAGE
APCLLO 11 4/16/769) GROUND INSTR. GSFC/KSC/MSFN
’ REQUIREMENTS 4=10




REV

ITEM

NASA - Manned Spacecraft Center

MISSION RULES
SECTICON 4 GROUND INSTRUMENTATION REQUIREMENTS

1TEM!

o SITES FAILED ' ! CAPABILITY LOST '
——e e, ————- c—mmecee e ——————— ———————————

' ' ' ' ' ' ! MANDATORY ! TELEMETRY! [ TRACK ' A/G '
! VALDS TM!'MIL/CAPE! GBM ! BCA ' VAN ' COVERAGE  !omem—ceccolmmemc o focccccee e
' ' 00=00 ' 00~00 '31-07'04=11'09-30" LOST ' usB ' * BOTH ! '
' ' C8=49 ' 38=4F '09-13'12-42'15-32" ' OR ' "5 AND C ! '
' ' ' ' [ ' 1 ' VKF ' ' BAND ’ '
lecelmcccecee l ccaccaee ., temeemn Ve m Vo rrccrcee e = - ' ———t '
L e e T T [Ny (PP U Y SRS DS SR P '
vso X ! ! ! ! ' NONE ' GO ' N/A T N/A ' N/A !
L S ) 1 1 ' ' SEE NOTE & ¢ Ll ' ' '
L N B L —— LS. LR el e L Tl ppppp— - L L . Vo ) e - - ——— +
t g ' X ' ' ' ' 00~00 71O ' GO ' GO ' Nv=GO tONO=GO !
Voo [ ' 1 ' ' 01=02 ' ' ' 0 0
L I R LT TN uy UG PRSI DU — | ————t (. [ '
too ' voxo ! ' s=1C/s=11 ' GO ' G0 ' GO ' 6o !
LI ' ' ' ' ' SEP ' ' [ ' '
[ 1 0 ' ' ' SEE NOTE 1 ! ’ ' ' [
[ B ——tm—— [ PR PR - ———— - ' ' ¢
VoL ' L vox o ' NONE ' GO ' G0 ' GO ' G0 !
! U eccmmcce e e e L DHuMy [P IRpEY Y [pIY [PI I '
'R ' ! ' ! X ! NONE ' GO ! GO ' GO ! GO !
'V E ' ' ' ' 1 ' [ ' [ '
[ S . L L Sy Sy S Py Y [ |
' ' X ' X ' ' ' ' GG-30 TO ' NO=GU ' GO ' NU=GO ' NO=GO ¢
t 1 ' ' ] ' ' 01=02 ' 1 ' ' '
[ [P, [ SR R PV pa—— e —— 0 ' ' —-—
"M v rox o ' ' 00-00 ' G0 ' GO ' NO=GO ' NO=GO !
[ R WU RPNy DUSRSU PRy s (R, 4 4 - '
vL X ! X toxo ! ! C3-56 ' NO-GC ' GO0 ' NO=GC ' NO=GC
L S e e B T N ' [ '
U B vox ' voxo ' 00-CO TO ' GO ' GO ' NU=GC ' NO-GC !
[T ' 1 ' ' ' cl1=-02 ' ' [ ' V
oo -1 [ I ' [ ' [ 4 < 4 '
VEY X vox ' vox ot ' ' NO=GO 't GO ' NO-GO ' NO-GU '
' ' _ [ P, ' ' ' ROy S . [ [ [ 0
! ! ' X ! ' ' x ' 00-00 TO ' GC ' GC ' -NU=GC ' NO=GC !
' P, [P [ [ I [ ' [ 4 4 PO, '
N ' ' 'ox ' 01-02 ' NC=GC ' GO ' NO=GC ! NO=GC !
oA ——ta—- [ [ [ [P R PR P g —— ' ' -
(I O ' vox ot ox ' 08=51 TO ' GO ' 60 ' GO ' Go
oL + ' ' ' ' 0B=~58 ' 0 ' ' '
vy ' [ [ ' + SEE NCTES ! ’ ' [ '
1R Y ' [ ' [ ' 1 AND 3 ' [ ' ' '
! f lecccccc lccca e - ' 1 + -——— —— ' [ [
'og o ' voxo "X ' os=lC/s-11 ' G2 'Gd ' 6O 'oGo
' [ ' [ ' 1 1 SEP 1 * * ' [
' [ Jp—— | -t t [ ' e ;e ——————— - ' [ '
v ' ' X ' x ' 9-14 TO ' NO=GO ' GO0 ' NOU=GC ' GO % !
' 1 ' ' ' [ [ INSR + 60 ! [ t ' 0
NOTES==~

le FLAME ATTENUATION WILL CAUSE LCSS CF uUSB LOCK AT MIL DURING S=IC/S~]1 SEFPARATION.

riy INSR + €C SECONDS IS APPRCXIMATELY 12=21.

3. LCSS OF COVERAGE 1S NCT SEVERE ENCUGH FOR A NO=GO COALITION.

Lae LOSS OF ALDS RESULTS N LCSS OF S=1C TMs HCWEVERs IT IS NOT MANDATORY FOR LAUNCHe

o
N

CO FOR ySB===- GO FOR USB AND VHF

FIGURE 4=1, = 72 DEGes LAUNCH AZIMUTK SITE FAILURE DECISION
MATRIXe
MISSION REV |DATE SECTICN GROUP PAGE
APOLLO 11 “/16/69 JGROUND INSTR. GSFC/KSC/MSFN
’ REQUIREMENTS L=11




REV

ITEM

NASA - Manned Spacecraft Center

MISSION RULES

SECTION &4 GROUND INSTRUMENTATION REQUIREMENTS

ITEM!

' ' SITES FAJLED ' ' CAPABILITY LOST 4
Vo ! ———— ————-t

v ! ' ’ ' ' MAMDATORY ' TELEMETRY' CMD ' TRACK ' A/G !
' YALDS TM'MIL/CAPE' GBM ' BDA ' VAN ' COVERAGE  'em=smmecom !l oo oo et
'Y 00=00 ' 00=00 '01=07'04=12'09~11' LOST ' USE ' * BCTH '
* 1 CB~49 ! 0B=4Y 109-20'12-33'16=12" * CR ' 'S AND C '
' ' ' ' ' ' ' ' yeF ' ' BAND [ '
Ly | Y ! ' ’ PR T T O § -t | EOSpRpE—
LT T PRl T TP PRSP Sy SR ROt ! ——— L e L T pe—— '
v s X ' ¢ ' ' ' NONE ' GO ' N/A Y N/A ' N/A !
[ ' ' ’ ' ' SEE NOTE 4 ' ' ' '
' N "Tecomma—- e —— - L P LS | tmme f - [ lomeeam-
tG ! vooX ! ! ! ' 00=00 TO ' GO ' GO ' NO=GO ' NO=GO !
L W ' ] ’ ] ' 01=-02 ' ' ' ' '
[ ' -1 ' ' + L Tyl [P PR [ |
! ! ! toxo ! ' s-1C/s=11 ' GO ' GO * GU 'oGo
tF o ' ' ’ ' ' SEP ' ' ’ ' '
sOA ' ' + 1 ' SEE NOTE 2 ! ' ' 1 '
LIS S -1t -t ' U ’ [ [ —— ) ' '
L ' ' ' X ! ' NONE ' GO ' GO ' GO ' GO !
oy ' ' 0 ’ ' el ————— (. ' '
v R ' ' ' ' X ' NONE ' GO ' 60 ' GU ' G0 !
[ ] ' ' ' ' ' ' ' ' ' 0
[J—) [ [P} ' ' [ — ' u—} '
' ' X ' X ' ' ' J 00-00 TO ' NO=GO ' GO ' NO=GO ' NO=GO !
top o ' ' ' ! ’ 01-02 ' ' + ' '
vy ' -t ' ‘' ' ——— - —————— ' ' '
L ' X ' X ' ' ' 00=0C TO ' GO ' GO ' NO=GC ' NO=GC !
LI G ' -t ' ' ' e 4 - - .
tre X ' X ' X ' ¢ ¢ c3-57 ' NO=GC ' GO ' NO=GC ' NO=GC !
VP [J— | I | . ' e * ' [ '
LI S ' X ' ' X ' ' 00=2C TC ' GO ¢ GO ' NO=GC 'NO=GL !
VE lecmccee e S ' t ' ' L 4 . '
v x v x ' vox ' 01-02 ' NO=GC ' GO ' NO=GC ' NO=GC '
' b ' — [ p— [ ——} ' ) '
' ¥ ¢ X ' ' ' X ' 00~00 TC ' GO ' GO ' NO=GO ' ONO=GL !
tF o ' ' ' [ Jp— | ' 4 4 F'e '
vt ALY X ! X ' ' ! X ' cl-C2 ' NO=GO ! GO ' NO=GO ' NU=GO !
Voo [J—— leceet 1 t [ ' e ' '
L W ' LS Y S ' S=ICrsg~11 ' GO ' GO ' G ' GO '
vyt ' ' ' 1 ' SEP [ ' ' 1 1
t R ¢+ ' Ve b ' ’ [p—— ' t ' '
LI t ' X ' ' X v S-IC/S=-11 LN Cte] ' GO ' GO ' []]¢] '
vrg o ' 1 ' ' ' SEP ' ' ' ' 0
' ' ' [ [ DRV PEGEOIGIONSISRUS RIS PRSI + + ' 3
' ' ' ' ' X ' X ' £9=21 TC ' NO=CC ' GO ' NO=GC ' GC '
' ] (] 1 ' ' 1] INSR + 690 ' ' ' ' 1
NOTES===

le ANG HAS ACQUISITION FROM C7=48 TO 11=20 HCWEVERs MAXIMUM ELEVATION 1S 1.6 DEGREES,

2e FLAME ATTENUATION wILL CAUSE LCSS OF USB LOCK AT MIL DURING S=1C/s=]1 SEPARATION.

3 INSR + 6C SECONDS 1S APPROXIMATELY 12-21.

Lo L0SS COF ALDS RESULTS IN LCSS OF S=IC TM HUAEVERs IT IS NOT MANDATORY FOR LAUNCHS

GO FCR USB=== NO

FIGURE 4=2+~ 81 DEG

GO FOR USB A

ND VHF

LAUNCH AZIMUTH SITE FAILURE DECISION

YATRIXe
MISSICN REV |DATE SECTION GROUP FAGE
APOLLO 11 4/16/69|GROUND INSTRa GSFC/KSC/MSFN
' REQUIREMENTS 4=12




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

REV ITEM

R} ITEM!
v SITES FAJLED ' ' ' CAPABILITY LOST '
L - - 1) '
' ' . ' ' ' ' ' ! MANDATORY ' TELEMETRY' CcMD ! TRACK ' A/G '
' TALDS TMI'MIL/CAPE® GBM ' BDA ' ANGs' VAN ! COVERAGE '= ! teom -t '
' ' 00~-00 ' CO0=-00 'C1-06'04=15'07=23'05=CT" LOST ¢ usSB ' ' BCT™ ' ¢
* ' 0B=48 ' 0B-48 '09-26'12-13'12=46116=19" " OR ' 'S AND C ! '
] ' ' ' 1 ' ' Ll ' VHF l ] BAND ' .
[ Q] ' SR | U ' [ - — ' -—— [
vt s X ' ! ' ' ! N NONE ' GO ' N/A N/A tON/A '
LIS ' ' ] ' 1 1 SEE NOTE & ' ' 1 ' ]
vN [ [ ) ' ' ' (PR S [ S | S U D |
' G ' X ' ' ' ' ! 00-00 TO ' GO ' GO ' NO=CC ' ONO=GC !
L 1 . 1) 1 ' ’ 01=-02 ' ' ' ] L
vE ' ' [ Sp— ' ' g . ’ [ PR ——— |
tF! ! ' X ' ' ' ' sIc/sll SEP! GC ' GO ' GO ' GO '
toa ' ' ' 1 [ ' SEE NOTE 2 ! ' ' ' '
LIS S ' | ISR I 0 ' ’ ' ' '
O] ' ' vox ot ' ' NONE ' Go ' 60 ' GO 'oee !
vy ' [ QPR | [} ' —t ’ ' —— 0
' Rt ' ' ' ' X ' ' NONE 0 GO [ GO [ GO t GO '
v E ® ' ' ' ' [ [ ' ' ] t [}
[l [ ' ' ' [P ' ——t - [ ] 1 '
[ [ ' ' ' ' [ x ¢ NONE 1 GO ' GC ] Ge 1 &%) '
[——] ' 1 ' ’ ' ' [ ' [ IS UE R P |
LI X ' X ' ¢ ' ¢ ' 20-00 TO ! NO=GO ' GC ' NO=CO ' NO=-GO !
gyt ' ' ] ' ] ' 01=-02 ] ] ' 1) ]
[ [ 1 ' [ ' + ' FRPRRRY ST S Ny PR ——
T ' X ' X ' ' ' ' co-0C TO ' GO ' ceC ' NO=GO 't NO=GC !
L ' 1 ' s ) ’ ' ' [ J——" ' .
L X ' X ! X ' ' ' ' 03=59 ' NO=GC ' GO ' NO=-CGC ' NO-GC !
VoLt g} 1 ' ' ' ¢ — - [ ' ' [
‘tE ! ' X ' ' X ' ' ' 00~-00 TO ! GO ' GO ' NO=GC ' NO=-GC !
' ' ' [ ' [} ' [y P | 0 L
¢ x v X ' vox ot ' ' o1-cC2 ' ND=GO ' GO ' NO=GO ' NO=GO !
' ] [ ' v [R—p——} ' (. ' ] '
L ' X ' ! ' ' X ' co~00 TO ' GO ! GO ' NO=-GC ' NO-GO !
[ ' ' [P I [p—— ' ’ [ P —
vt 1o X ' X ' ' ! ¢ x ! 01=-02 ' NO=-GC ' GC ' NO=GC ' NO=GC !
[ ' [ [} 1 —_—t ——— - [ - '
LNV ' ' X ' X ' ¢ 'os=1C/ss-11 ' €] ' GO ! GO ' GO
"R ' ' ' ' v [ SEP ' ' [ ' ’
I R R B e et P P ' ' —t— ' [ D
[~ ' t x ot ' Xt s=18/8-11 ' [(e] L cTe I [¢]¢] L e} '
[ ' ' ' 1 ' t ' SEP 1 ' ' ' '
' ' \ [ I [pS——] ' —-— ' | ———— [ R |
v ' ' voxot "X ' NONE ' G0 'G0 ' GC voec
' ' ] -1 ' ' ' ' - ' S S (R

A v ' ! ' 'ox ' x ¢ 12-11 70 ! NO GO ' GO ' NO=GC ' GO +
' ’ ' ' ' [ ' ' INSR + 60 0 + ' ' 0
NOTES==~
la ANG HKAS MAXIMUM ELEVATION CF & DEGREES.
20 FLAME ATTENUATICN will CAUSE LCSS CF USB LOCK AT MIL DURING Ss=1C/s=11 SEPARKATION.
3 INSR + 60 SECOADS 1S APPROXIMATELY 12=21.
Lo LOSS OF ALDS RESULTS IN LCSS OF S=1C TM HOWEVERs IT IS NOT MANDATCRY FOR LAUNCH.

GO FOR USB=== NO GO FCR USE AND VHF

FIGURE 4=34= GC CEGe LAUNCH AZIMUTH SITE FAILURE DECISICN

MATRIXe
MISSION REV [DATE SECTION GROUP PAGE
APCLLO 11 «/16/69 |GROUND INSTRe GSFC/KSC/MSFN
: KEQUIREMENTS L=13




REV

ITEM

NASA - Manned Spacecraft Center

MISSION RULES
SECTION & GROUND INSTRUMENTATION REQUIREMENTS

ITEM

' ' SITES FAILED ' ' ' CAPABILITY LCST '
et - - ' ' L - o = e -
' ' ' ' ' ' ' ' MANDATORY ' TELEMETRY' CMD ' TRACK ' a/G !
' VALDS TMIMIL/CAPE' GEM ' BDA ' ANGe' VAN ' CCVERAGE Y ' lecrccccen! ccaecaa !
' ' 00=0C ' 00=0C '01-06'04~21'07~0C'09=16" LOST ' usSB ' ' BCTH ' '
' ! CB8=4B ' 08-=48 '09-31'11=43'13=40'15=57" ' CR ' ' S AND C ! '
] ] ] ' ] ' ' ' 1 VHF ] ] BAND ] N
[y | | R, ' ' 1 [ S| -— — [ I [
[ [} ' ' [ U D, L g S P S [

t s X ' ' ' ! ' ' NONE ' GO ' N/A N/ZA ' N/ZA '

vopo ' ' ' ' ' ' SEE NOTE 3 ! ' ' ' '
t N ! ’ - ] locecee tcaceel cercnccccccee ! cacce- Ll LEET R ' '
' G 4 X ' ' ' ' ' 00-00 TO ' GO ' GO ' NO=-GC ' NO-GC ¢!
[ ' ' ' ' ' ' 01-02 ' ' ' [ '
L [ ' ] | [P [P . -t 1 ] [ [ |

' ] ' ' X ' ' ‘ Ll S-IC/S-H ' GO ] GO ) GO ' GO ]
[ ] ' ' [ [ ’ ' SEP . ' ' ' t
oA ' ' 1) . t ' SEE NOTE 1 t ' t ' '
LI S| [P ' ' ' + ' - ' ' L. '
L ' ' ' X ' ' ' NONE ' GO ' GO ' GO ' GO '

oy ’ ' ' ' ' [ -— ' 0 ' '

[ - ' ' ' ' X ' ' NONE [ GO ' GO ' GO N G0 ]

L] E ) L L 1 ] L ) ] ] ] 1] [}

' . ' ' ] ' | ! - ' lmo- [ pp— |

1 ] ] ] ] ] ] X 1 NONE 1 GO ] GC ] oC ] GC )

[e— [ ' [] lomme-t [ — [ [ . | P, -t

' ' X [ X ' ' ' ' 't Q0-00 7O ! NO=-GO ' GO ' NO=-GC ' NO=GC '

' [ ' ' ' t ] ' 01=02 ' ' ' ' 1

' ' Y [ [P — | [ J—) ' - 0 ' [P |

' ' ' X ' X 4 ' ' ! 00=CO TO ' COo ' GO ' NO=GO ' NO-COC !

1 [ ' ' ' [ R ——— ' ' (. Y D ——

toM X ' X voxo ' ' ! Cu=04 ! NO=GO ' GU ' NO=-GO ' NO-GO !

oyt ' —— ' [ QP | [J— - ' ' [ R

tL ' X ' ' X ' ' ' 00=-00 7O ' GO ' GO ' NO=GC ' NO=GC !

| J lemeece—teccccmce lecccc e e e ! ' ' ' ' 0

1o X ' X ' ' X ' ' ' 01=02 ' NO=GO ' GO ¢ NO=GO ' NO=GO !

" p ot + ' 1 [ 1 - ' ¢ | "

tLo ' X ' ' ' ' X ' 00=00 TO ' GO ' GO ' NO=GO ' NO-GO !

g ' ' ' ' ' ' ' ' ' [ SR |

! ' X ' X ' ' ' ' X cl=02 NO-GO GO NO=GO NO=-GO

[ [ (. [ ' [ | ' - [P [ SRR P |

' ' ' ' X ' X ' ' ' s=1C/8=11 ' GO ' GO ' GO ' GO '

[ t ' 1 ' ' ' SEP ' [ ' ' '

[ ' 1 ' ' t 1 - ' ' [ OO, '

LI S ' L ' foox Y s=1C/s=11 ' GO ' GO0 ! GC ' GO '

[ ] ' ' ' ' ' SEP [ ' ' ' i

ty t ' ' [ IS | Ll - ' | . | J—— |

VRS ' ' vox ! roxo ! NONE ! GO ' G0 ! GO ' GO '

[ [ [ ) [ S py—— - ' f——— [ |

LI ' ' ' X ! X ' ' NONE ' GO ' GO ' [<]e] ' GO '
' 1 - - [ [ [ PP upp—— -— ' [ Ve —— 1

' ' ' ' ' tox * x ' 1ll=41 TC ! NO=GO ' GO ! GC teC s !
) [ ' t ' ' ' 't INSR + 60 ' ' ] ] '

' ] ——t - [ Y [ . ' [ . _——lc———— [ l——— | S |
' ' ! X ' ' tox ! 't QJ0=00 TO ! GO ' GO ' NO=GC ' NO=GO !
' R i e e L T Iy (. ' ' R S |

' ! X ' X ! ' Cox ! ! 0i=02 ! NO-GO ' GO ' NO=GO ' GC ¢ !

NCTESw==

le

FLAME ATTENUATION wILL CAUSE LOSS CF USB LUCK AT MIL CURING S=1C/S=1]1 SEPARATICN.

INSR + 60 SECONDS 1S APPOXIMATELY 12=Zl.

L0SS OF ALDS RESULTS IN LOSS OF S=1C TM HCOwEVERs IT 1S NOT MANDATORY FOR LAUNCH.

GO FOR ULSB=== NO GC FCR USB AND VHF

FIGURE &4=4e= 99 DEG. LAUNCH AZIMUTHM SITE FAILURE DECISION
MATRIXe
MISSICN REV |DATE SECTION GROUP PAGE
APCLLO 11 4/16/69|GRCUND INSTRe GSFC/KSC/MSFN
. REQUIREMENTS 4=14
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ITEM

NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 GROUND INSTRUMENTATION REQUIREMENTS

]|

n

1TE™

SITES FAILED

' ' '

1
'
]

1
LS

CAPABILITY LOST

FLAME ATTENUATION WILL CAUSE LTSS

INSR + 6C SECCADS 1S APPOXIMATELY 12=21e

LCSS OF ALTS RESULTS IN LCSS

OF S=1C T™

30 FOR USB=== NO GO FOR USE AND VHF

FIGURE 4=5.= 108 DEG.

HOWEVER» 1T IS NOT MANDATORY FOR LAUNCH.

LAUNCH AZIMUTH SITE FAILURE DECISION

OF USB LOCK AT MIL DURING §=1C/S=]] SEPARATION.

MANCATORY TELEMETRY' (CMD ' TRACK ' A/G !
VALCS TM'MIL/CAFPE' GBM ' BDA ' ANGe' VAN COVERAGE ! Ve ' B L T Ty |
' 00=-00 ' 00=00 '0l=06'04=2G5'CE=4B'Co=42! LOST ' usB ' ' BOTH ' '
! CB8=48 ' 08=48 '09=35'11~C3'14=10"14=59" ' OR ' 'S AND C ' use ¢
0 ' ' [ ' ' ' ' VHF ' ' BAND ' '
——t ' t ' [} [ -t [ e —— '
[ P L Voo L L R Ve t e ———t - [ [ —
s ¢ X ' ' ! ! ' ' NCTE ' GO 'ON/A Y N/A '
1 v ' ' ' 0 ' SEE NOTE 3 ! 0 ' '
N ! ' [ ' [P ' 0 p) 0 0 -
G ! ' X ' ' ' ' ' 00~00 TO ! GO 60 ' NO=GU !
[ [ ] [ ' ] 1 01-C2 ¥ ‘ 1 [ [
E ¢ ] ' [} ' 1 -t (S 0 [ '
' ' ox ot ' ' ' S=1C/s~-11 ! GO ' GO ¢ GO ' GO '
1 0 t ' ' v 1 SEP ' 1 ' ' '
F ' ' ' ' ' ' SEE NCTE 1 ! ' ' ' '
A —t Voo + Vot ' [ ] | Jp— ' '
1 ' ' foox ot ' ' NONE ' GO ' GO ! GO ' GO '
Lot [ ' + ' ' ' ' ' ' ] '
(P N ' ¢ X ' NONE ' GO ‘GO ¢ GO ' GO '
R ! [ ' ' 0 ' ' _—— e ' [—— [ '
E ! ' ' ' ' vox NCNE ! GO vt GO ¢ GO ' GO '
-t ' t ' ' ' [ RS . ' [ ' ]
' X ' X ' ' ' ' ' Co-00 TC ! NO=GC ' GO ' NO=GO ' NO=GO '
' ' ' 0 [ [ ' 01-02 ’ 0 ] ' '
[V ] [P ' ) [ ' 0 ' ' ' i
Ut ! X rox ot ' ' t 00=00 TO ! GO ' G0 Y NO=GD ' NO=GO !
Lot ' ' 0 [ -t 0 ' 0 0 ' 1
T X ' X voxo ' ' ' Qu=11 ' NC=GO ' GG ' NO=GC ' NO=GO !
1 — ' ' [ ' ' [N [ ' —t '
' ' X ' ' foox ! ' go-C0 TC GO ' GO ' NO-=GO ' NO-GO !
P lemeeemectoccem—eclecc e N e ' ' ' Ve ——- '
L X ' X ' ' L S ' 01=02 ! NO=GO ' GC ' NOU=GU ' NC=GC !
£ lewamcoclmacccecc leme e e ' ' ' ' [ P, '
' ' X ! ' ! 't x ' 00=00 TC ! GO ' GO ' NO-GO ' NO=GO !
' [J—— ' 0 [P - ' [ [, - 0
' X ' X ' ' ' L 4 0i~02 NO=GO GO NO=~GO NO=GC
Fot 1 - ' [, 0 t - 0 [ [, '
At ' L S tox ! ' oS~1Crss-11 ' GC ' 6o ! GO ' GO '
10 ' ' ' ‘ ' 0 SEP ' [ ' ' '
Lot t [ ¢ [, lo——— ' [ [ [ J— |
U ! ' LD S ' L S 21 ' GO ' GO ! GO ' GC !
& ! 1 1 [ ' ' 0 SEP ' ' ' ' +
E ' [ ' [ ‘ 1 - ' ' [ '
S ' ' ¢ voxoorox ! 11-01 7C ¢ NO=GO ' GO ! GO LRIl S
' 0 ' [} ' ' ' INSR + &0 ! * ] ) '
' 1 ' [ ' ' [ ' ' ' |, 1
' ' ' L S ' NONE ' GC A IO GO 'oGe '
TES===

MATRIX.
MISSION REV | CATE SECTICN GROUP PAGE
APOLLO 11 w/16/€69] GROUND INSTR. GSFC/KSC/MSFN
. REQUIREMENTS 4=15
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NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 5 TRAJECTCRY AND GUIDANCE

5=2

Fa

LAUNCH HP=ASE wILL BE TERMINATED FOR ANY QOF THE FOLLOWING CONDITIONS===
VICLATICN OF THWE VEMICLE BREAKUP LINE.

TFF IS <ESS THAN OR EQUAL TO 1 + 40 AND DECREASING AFTER TOWER JETTISON
VICLATION OF ENTRY ttG'!' _[M]T,

vS INCREASING.

QVERSPEED CONDITICNS AT [NSERTION

VIOLATION OF cxIT HEATING LINE.

EQUAL TO 1 + 20 AND INCREASING.

TWE LES wlLL NOT BE JETTISONED UNTIL MCOE [I CAPABILITY [S ESTABLISHED BY TFF [S GREATEtR T-AN Cn

Ils I1le IVe AND APQGEE KICKe
THME GROUND IS PRIME FOR ABORT MODE OETERMINATION AND MODE [[] MANEUVER COMPUTAT:ONe
VANEUVERS WILL Bt [NTERRUPTED WHEN TFF = 1 + 40 AND DECREASINGs

VCOE IV MANEUVERS willL BE [NTERRUPTED [F THE CURRENT ALTITUDE [S 75 NMe DECREASING ANC rP
LESS THAN 300K FT,

IF ENTERINGs UTILIZE LIFT CF AVOID LANDe UNAVQIDARLE LAND LANDING USE Rl 90 DEGe
VAX MUY Nu#;t* CF SPS START ATTEMPTS [S TwQe

IF NC SLA SEP VR [F SPS FAILS===

Le =P IS LZSS THAN &0 = EXECUTE CM/SM SEP BY TFF = L + «4Q.

2. o [S LESS THAN HMP IS LESS THAN 75 = GROUND wlillk DECIuE TO USE SM RCS ASAP
SR AT APCGEE TC REDUCE HP TC w0 WM.

s

MISSION REV JDATE SECTION GROUP PAGE

APCLLO 11 /716769 | TRAJECTORY AND LAUNCH
. GUIDANCE S=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 TRAJECTORY AND GUIDANCE

1 ITEM
ITEw
5= MODE II! ABGRTS.
Ae PREDICTED TFF AFTER SPS C/C IS LESS THAN 1 + 40
le FULL LIFT [P ON WATER = DO NOT SURNe
2. G&EN GO AND FULL LIFT (P ON LAND = BURN TO TFF s 1 + 40s RL 90 DEG
3o G&EN NO=GO AND FULL LIFT [P CN LAND = BURN A REDUCED DELTA Vv TQ MAINTAIN TFF
AFTER C/0 AND RL 90 DEGe
Be IF OELTA TB [S LESS THAN OR EWUAL TO_2 SEC» DO NOT BURNe
Co IF IGNITION OCCURS AFTER GET! +10 SECs» BURN UNTIL G&N DELTA R = Qs RL 55 DEGe (!F UNABLE T
BURN DELTA R = Q4 RL 90 DEGs)
5«5 THE S/C CMC wllL BE NO-Gd FOR ABORT MANEUVER ODETERMINATION AND MCNITORING FCR ANY GCF THE
FOLLOWING ===
“Ae CMC PROGRAM FAILURE.
3¢ RTCC AND CMC TFF DIFFERENCE OF GREATER THAN 40 SEC.
Ceo CONFIRMED ERROR IN S/C PLATFCRM VELOCITY COMPONENTS OF GREATER THAN 50 FPS IN X OR 122 F£Ps
IN 2o
De CMC TRAJECTORY SCURCE INDICATES ''GO'' OR ''NO=GO'' [INCONSISTENT WITH BEST TRAJECTGRY
SCURCE(S) INDICATION.
A
=6 THE ORBIT IS ''GO'' IF HP IS GREATER THAN OR EQUAL TO 75 NM.

RULES 5«7 THRCUGH 5=1%
ARE RESERVED.

S
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2EV  ITEM
QI ITEM
-d! - -
5=20 EARTH ORBITAL ALTITUDE CONSTRAINTS===
Ae REAL=TIME MISSICN PLANNING
PERIGEE = 85 NM &INIUM. MAXIMUMs MP S DETERMINED B8Y SM RCS AVAILABLE FCR HYSRID UEUKAIT
8+ CONTINGENCY .
PERIGEE = 75 NM MINIMUM (VIOLATIONS WILL 8E CORRECTED ASARP) IF HP LESS THAN 75 NM
AND MANEUVER TO RAISE MP IS NOT POSSI[BLE===
le 40 IS LESS THAN WP IS LESS THAN 75 = EXECUTE SPS RETROGRADE ASAP UNTIL HP IS
LESS THAN 4Qs IF NQ SPSe USE SM=RCSe
2e¢ M2 1S LESS THAN 40 = CM/SM SEP = RETRO WILL RECOMMENL ENTRY PROFILEs
5=21 THE CONTINGENCY SEPARATION MANEUVERS FOR THE CSM ARE===
Ae I[MPENDING S=IVB UR UNMANNED LM EXPLCSION = 55 FPS SPS ASAP (7000 FT SEPARATICN REGUIRED 1IN
200 SEC.)
3, S=1vB ATTITUDE RATES [S GREATER THAN OR SQUAL TO 5 DEG/SEC = 5 FPS RCS ASAP.
Co S=iVB YAW ATTITUDE GREATER THMAN 43 DEG ~_3 FPS RCS ASAP,
D¢ CSM RETROFIRE REWUIRED WHILE ATTACHED TO THE S=IvB OR LM = SEPARATICN 20 MINUTES PRICR TC
RETRCs 5 FPS RCS RETROGRADE WITH LINE ON HORIZONe
5=22 S/7C COMPUTER TIMING UPDATES ARE REQUIRED FOR SET ERRORS AS FOLLOWS=w==
As CMC CR LGC IS GREATER THAN o1 SECs
8 AGS IS GREATER THAN +3 SEC.
Qe §/C L/C TIME (GRR) WILL BE UPOATED WITH SRO L/Q TIME [F THE TwQ ARE DIFFERENT 3Y 10 SEC.
t=23 TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE GREATER THAN 9 MINe IF NOT» RETARGET FUR NEXT
sTo,
S=24 'LF SPS RETROFIRE DELTA T8 1S LESS THAN 7 SECs USE SCS AUTO TvCe

MISSION REV |JOATE SECTION GROUP PAGE
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w23 PLANKED G&N AND SCS RETROFINE “ANEUVERS WILL 3E JPOATED (F===

Ag THZ JCTHEUTID AETICTIRE PCSITION CHANGEIS 2Y GREATER THWAN Je3 DEG LONGITLOE PRIOR 7O Ge7i =3¢

AlNe

34 TeE CIMPUTES RETISFIRE 2CSITICN CHANGES 3Y GREATSER THAN 2 DEG LONGITULDE AFTER GETI =30 “IvNe

£=26 IF A 36N FAILURE [S DETECTED PRICR TO RETROFIREs CREW USES SCS DELTA v MODE wWwlTH AN EMS ZNTRY.

F=27 1€ $25 FAlLS AFTZIR EPQ RETRCFIRE [GNITICON CR MC SLA SEP===
Ay =2 [§ GREATER THAN 75 NM = RETARGET FOR NEXT 8EST PTP JSING RCSe

3, 43 13 <555 THAN RP IS5 LESS TWAN 75 = OITCH UP TO LCCAL HORIZCNTAL ATTITUDE AND BURN SM  RCS
USING FOLLOWING PRIORIT[ES===

Le 3URAN =P TC 24l VALUE
2¢ BURN MAXIMUM SM RCS DELTA Vv AVAILASBLE

1, 3URN CM RCS TJ WP = Q0 NM [F 3M RCS OELTA V NOT SUFFICIENT TC CBTAIN AP a2 4Q
uv IF =P 1S LESS THAN CR SQUAL TO #Q NM TERMINATE ALL TWRUSTING AT TFF = 7

MiNe
Co MP IS LESS THAN 40 NM = REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOwING
PRIQA[TYw==
le 3URN DJELTA v RISIDUALS.

2¢ BURN MAXIMyUM SM DELTA vV AVAILABLE,

NOTE

THE S=iva8 .OX OUMP CAPABILITY
MAY 3E USED TO SHAPE THE CRBIT
FCR RETICFIRE “MANEUVER QR TO
FEDUCE THE S=IVvB WEIGHT TC
JBTAIN MORE SM CS DELTA Ve

MISSION REV |DATE SECTION GROUP PAGE
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=30

5=31

5=33

S=3a

THE GEN IS5 NQ=GO FOR ENTRY [Fewe

Ae THE CMC vALUE COF COWNRANGE ERROR (RP = RT) AT ,2G D[FFERS GREATER THAN <, =
GRCLND VALUE COR [S GRATER THAN +/= 130 M SRCM BACKUP CRART VALUE. CREw =
SNTRY AS FIRST PRIORITY OR GROUND ZANK ANGLE ANC RETRE AS SECOND PRIQRITY.

100w

Se VvV AND GAMMA AT 4OCK ARE OUTSICE THE CORRIDORe GROUND wilLk PRCVIDE ENTRY PRCFILE.

2COSTER NAVIGATION AND TARGET UPDATES FOR TL] ===

Ae  THERE wlil 2E NO [U TARGET UPDATES FCR ZITHER TL! CPPORTUNITY.

NI

2e AN [U NAVIGATION UPDATE WILL 8E OERFORMED FCR EITHMER TLI CPPORTUNITY WRERE AN S~=[vz
FAI. CCCURRED PRIOR TO EARTH=ORBIT INSERTION,

Sull kg

THE CMC STATE VECTCR wlLL BE UPDATED PRIOR TO TL! WITH THE 8EST MSFN VECTGOR.

A PRQPERLY CPERATING SPACECRAFT G&N (CMCs» IMU ANDO OSS) SYSTEM IS MANDATORY FCR Tl

THE MAXTMUM ALLCWABLE MISALIGNMENT RATES BETWEEN THE IU AND IMU ARE Q46 DEG/MR (lU) AND 13

DEG/™R ([MU),

THE $/C L/C RESFMMAT wiILL BE USED FOR B80TH TL!I OPPORTUNITIES,

SISPERSES TULI C/Q===

As PREDICTES END OF “I[SSICN FUEL RESERVES (E0MFR) GREATER THAN 5CQ0 FPS§ = CONTINUE MISSICN  Anc
IXECUTS MCC ZCNSISTENT WITH LUNAR ORBIT MISSIONe (EOMER  INCLWLOES TECs BAP  wCCls Wliis
“Olds PENDEZVCUS RESCUEs AND TEIl )

3. PIEDICTED ZOMFR LESS THAN 800 FPS AND=e==

le PREDICTED FUEL RESERVES AFTER T&D» BAP MCCls LOIle LOI2s» AND TEI (NC
RENDEZVOUS RESCUE! GREATER THAN 500 FPS§ = CONTINUE MISSIONs EXECUTE MCC
CONSISTENT wITH LUNAR ORBIT MISSIONe (DPS LOI MAY BE CONSIDERED TQ [MPRQVE
SPS DELTA v CAPABILITY.)

2 PREDICTED FUEL RESERVES AFTZR T&Ds» BAP MCCls LCIL (OPS)s LOI2s AND TE! (NS
RENCEZVOUS RESCUE LESS) LESS THAN 500 FPSy AND===

(A} EOMFR AFTER LUNAR FLYBY (CSM AND LM] GREATER THAN 55Q0Q FPS (CSM ONLY)s EXECUTE MCC
FCR FLYBY MISSIONs

(8) EOMFR AFTER LUNAR FLYBY LESS THAN 8800 FPSe EXECUTE ALTERNATE MISSION CONSISTENT
#1TH FINAL MISSION PLANNINGe

SALSCvER A

MISSION REV JOATE SECTION GROUP PAGE
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3=3%

S=3%

JIFFERENCE [N CMC AND [U PLATFORM VELOCQITY COMPONENTS GR TCTAL VELSCITY AT [NSERTICN===
4e VICLATICN UF ANY CF THE FCLLOWING MEANS TLI IS NO=GO==-
DELTA XDOT 1S GREATER THAN 35 FPS
OELTA YCUT 1S GREATER THAN 66 FPS
DELTA 2D0CT [S GREATER THAN 87 FPS
DELTA VT IS GREATER THAN 33 FPS
Se VIOLATICN OF ANY CF THE FOLLOWING MEANS TLI IS TEMPORARILY NQO=GC===
Za4 1S LESS THAN 2ELTA XDOT LESS THAN 25 FPS
45 1S LESS THAN OZILTA YDOT LZISS THAN 66 FPS
27 LESS THAN CELTA 20CT LESS THAN 87 FPS
13 IS LESS THAN DELTA VT [S LESS THAN 33 FPS
NCTE
TLD 1S NC=GO UNTIL PARTS C AND 5=36 ARE
DETERMINED (CRBITAL PARAMETER UECISITNS).
Ce VICLATION CF ANY OF THE FOLLOWING ORBITAL OECISION PARAMETERS AT GET = 1 mR &5 “[N MzaAns
IS NO=GOs PARAMETERS ARE [U VERSUS MSFNe
CELTA ALPHA IS GREATER THAN 19,300 FT

CELTA CMEGA MAX IS GREATER THAN 32 FPS

DIFFERENCE IN MSFN AND [U OQOWNRANGE POSITION (DELTA RVI) S GREATER THAN 105+0CC FT AT GET =
MIN MEANS TLI IS NC=GQ. ———

RULES 5=37 THROUGH 5=&5
ARE RESERVED.

I
B ..._.k/
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0

RIT

S=us

Seu?

S5=a8

Ce LGC/IMU

MCoE

!

FOLLOWING ===
Ae ATTITUDE
3. ATTITUOE

Ce ATTITUDE

Ae COMPUTER PRCGRAM FAILURES

le SEXTANT STAR (WECK=== AUTC OPTICS POSITIONING DOES NOT PLACE SELECTED STAR IN
FIELD OF VISION CF SxTe

2e HORIZLN CHECK ERROR [S GREATER THAN 4 DEG FOR RETROFIRE FROM EPQ.

THE CMC OR LGC ~ILL HE TEMPORARILY NC=GO FCR MANEUVER CONTROL FOR ANY OF THE FOLLCWINGm==

ALIGNMENT OISCREPANCY [NDICATE BY GREATER THAN 2 DEG FRCM PREDICTED

CCCROINATES.
Ceo DIFFERENCE BETWEZN CMC/LGC GROUND NAV CHECK AFTER A NAV UPDATE FROM GROUND | S===
le PHI 1S GREATER THAN 402 DEGe
2. LAMBOA [S GREATER THAN 002 DEG,

3, ® [S GREATER THAN .i NM o

11ls MCDE i{vs APOGEE KICKs CR EPQ RETROFIRE WILL BE COMPLETED 3Y MANUAL ~AKE
afTITUCE EXCURSICNS OF GREATER THAN OR EQUAL TO 5 DEGe

CRITICAL MANEUVERS wILL BE COMPLETED 3Y SCS (MTVC QR AUTO) OR AGS TAKEOVER FSOR ANY

EXCURSICNS SREATER THAN OR EQUAL TO' 10 CEGe
RATES GREATER THAN CR SQUAL TO 10 DEG/SEC.

CRRORS GREATER THAN CR ZQUAL TO 1C DEG.

8¢ CMC/IMU ALIGNMENT DISCREPANCY (FOR MANEUVER ZXECUTICNs MONITORINGs ANC CRBIT OJETSRIMINATIZNI

CCAs

MISSION REV |OATE SECTION GROUP PAGE

APOLLO 10 IFNL |e/14/69 |TRAJECTORY MANEUVERS
: AND GUIDANCE S=7




NASA - Manned Spacecraft Center

WISSION RULES
LT SECTICN 5 TRAJECTCRY AND GUIDANCE

ITEM

S=au9 NON=CRITICAL MAMEUVERS WILL B8E TERMINATED AFTER MANUAL TAKEOVEﬁ FOR===
Ae ATTITUDE EXCURSIONS [S GREATER THAN CR ZWUAL TO 10 OEG.
8e ATTITUDE RATES IS.GﬁEATER THAN CR EJUAL TO 10 DEG/SEC.
Ce ATTITUDE ERRORS [S GREATER THAN OR EQUAL 13 DEGe

5=50 SENERALLYs THE FOLLCWING MANEUVER RESIDUAL TRIMMING CRITERIA WILL APPLY===
Aes COCTCKED SPS = TRIMMED TO_L FPS IN Xx=AX[S ONLY (MCCs» MCCls MCC2y AND LOIL ARE NQT TRIMMED ),
Be COCKED OPS wllLL NOT 3E TRIMMED.
Ce ALL UNDOCKED MANEUVERS (B8Y EITHER VERICLE) WILL BE TRIMMED TQ WITHIN GCe2 F®S IN  A=AKiSe

AND Z=AXIS RESIDUALS WILL NQT BE TRIMMED.
5=31 TmE FOLLOWING MANEUVERS willL BE MANUALLY TERMINATED AFTER VIOLATION COF THESE CVERBUR.

CRITEQ[Ammm

Ae TLL = & SEC

8. L3il =~ 12 SEC
le SPS = 10 SEC
2. DPS T8O SEC

Ce LOI2 = 1 SEC

De DOI=2 SEC AND DELTA V GREATER THAN 2 FPS

m

. TEI
le SPS = 2 SEC AND DELTA vC GREATER THAN 40 FSs

2e¢ OPS = 10 SEC AND DELTA Vv GREATER THAN 2 FPS

RULES 5=52 TMROUGH 5=55
ARE RESERVED.
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gV ITEM
R[v 1rEm
{1
5-56 MIDCOURSE CORRECTION NCMINAL EXECUTION POINTS WILL 2E AT THE FOLLOWING===
As TLI C/C +9 RS (EARLIEST PLANNED MCC AT TLI C/Q +4 HRSI.
8¢ TLI C/Q +25 WRS.
Co LOI =22 MRS,
Se LSI1 =5 MRS,
557 TRANSLUNAR MCC EXECUTION CRITERIA
. ¥CC1 AND “CC2 wILL NOT 8E EXECUTED AS LONG AS MCC3 REMAINS LESS THAN 25 EPS.
NCTE=== MCC3 DELTA v [S GREATER THAN 3 EPS ENABLES UTILIZATION OF SPS.
9. MCC3 WilL BE EXECUTED ONLY IF LOIs CANNGT BE TARGETED (wITWIN ALTITUGE AND APSILAL SeiFT
CCNSTRAINTS) TQ CORRECT THE TLC DISPERSICNS
Co MCC4 WILL BE SXECUTED ONLY IF LOIl CANNOT B8E TARGETED (WITWIN ALTITUDE CONSTRAINTS) =3
CRRECT MCC3 DISPERSIONS.
5ecg THE GON wILL BE THME CRIMARY MQDE OF EXECUTING TRANSLUNAR MCCe
5-59 | T4E RESIDUALS OF ¥CC3 wILL 8SE TRIMMED TO 0+ FOS IN ALL AXESe IF MCC4 1S EXECUTECs THE x=axiS
RESIDUAL WILiL BE TRIMMED TQ WITHIN 1.0 FOs,
5250 LOI SMALL BE TARGETED WITHIN THESE CONSTRAINTS===
Ae 30 LESS THAN =P LESS THAN 80 (LUNAR PARKING QRBIT).
B¢ THE PERICYNTHION JF TWE APPRCACH MYPERSOLA WILL 8SE MAINTAINED AITHIN 52 AND 75 Naeve
Ce THE ALTITUDE OF THE NODE (BETWEEN THE APPRQACH wYPERBCLA AND THE OC8SIRES  wRQY Al 32
MAINTAINED BETWEEN 50 AND 7§ NeMe .
5=61 A 11GO'! FOR LCI REUUIRES THE FOLLOWING===

Ae COMMITMENT TO LEAST 4 HRS [N LPO = (PRQVIDES ONE REvV OF TRACK AFTER LUIl FOR CALCLLATICN COF
TEI)

Be ADEQUATE FUEL REMAINING FOR SUBSEQUENT LUNAR ORBIT QPERATIONS (MINIMUM wOULD B8E LCl2 AND
TED) o

Ce mP IS GREATER THAN 5C NM,

MISSION REV ] DATE SECTION GROUP PAGE
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ITEM
5=62 PREMATURE LCI SHUTCOWN
Ae DELTA VM LESS THAN 735 F®S (100 SEC) = EXECUTE AN SPS 15 MIN DIRECT ABORT S8 A YRS L =
D{RECT ABCRT. - -
8e 735 LESS THAN OELTA VM LESS THAN 1280 (120 TC 170 SEC) = EXECUT: AN SPS 15 wix DIRECT Aau~
CR A DPS TwO=IMPULSE CIRCUMLUNAR ABGRT, -
Ce DOELTA VM GREATER THAN 1280 FPS (GREATER THAN 170 SEC TC END OF 3URN) = SXECUTE Tl (SFs  ow
OPS) AT NEXT PERICYNTHIAN CR INITIATE AN ALTERNATE MISSICNe
5=63 IF THE SPS FAILS AT [GNIT!ON=e=
As MCC = RESCHEQULE ¥CC FGR FLYBY TRAUECTORY WITH CPS/SM=RCS EXECUTION.
8¢ LOI1 = EXECUTE MCC5 ABCRT MANEUVER WITH OPS/SM=RCSe
Se LCI2 = EXECUTE GRCUMD COMPUTED TEI! wITH DPS AS SOCN AS PRACTICAL.
QULES S=6e THROUGH 5=75
ARE RESERVED.

MISSION REV lDATE SECTION GROUP © |pace
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4 1te
5=7¢ THE LO12 MANEUVER WILL SE TARGETED TO MINIMIZE THE LLS MISS OISTANCE.
5-77

A ''GO'! FOR LCI2 REWUIRES COMMITMENT TO AT LEAST & MRS [N LUNAR JRHBIT.

(NOTE=== THIS PROVIDES ONE FULL REV CF TRACK AFTER LOI2 FOR CALCULATION OF

RULES 5=78 THROUGHM 5=80

ARE RESERVEC

TEl)
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gl v 1Ty
5=31 ALLCWABLE MISS DISTANCE QVER ThE LLS (S UeS SEG LT UF wlann At
AS  NEZDELe BETazzn Lol LR
5«82 2CL RESISUALS wiLL 8t NULLED ALSNG THE X BODY AXlSe v AND C=AXlL FESIUCALS wlll NUT =z “wiwss.,
5=83 UNDCCOKING WHiLe 3€ SUIPPED . ~EV FQP FAILURE TC ACWIZV:  (UAz  SET SF AT (eAST & AT ILTalT.A
CANDMARK SIGmTINGS. - - T
fed4 THE LLS PCSITICNG STORED [N TmE LGC wILL 8E UPDATZD IF THe Lis SXT SIGRTINGS JmANGE Tz FRgel. .39
VALUES 8v===
A 2ELTA = [ES35 =A% 42QC FT
B¢ DELTA CATITUCE (23S TwmaN 123382 FT
Ce DELTA LOUNGITLZEZ ~ISS T=aAM 53CC °T
S=85 T=Z PGNS ANC AGS VARIABLE TAKSETING CONSTANTS alll BE UPZATEL £¢Q] C=aNGES IN "=z SEMI=via_lm 2al:
SF T=E CSY CRBIT OF SREATER Tw~AN TBD Nw, A
—
S=3s 200 wiiw 3% ToZ FlaeavalG RIASL \Smm=
Ae AT 3T1 QJUTCFF, SmICR TT TRIWMMING, PGNS SESISUALS ARD CGREATER T=AN (o0 SES I ANY axis,
de AFTER OClv PC%3 AND AG3 RESICLALS 2IFFEZR 8Y GREATER TrAN 2 %55
NQTE
IN CASES OF DISAGREEMENTs THe IN .l 3E
WSED TZ OETERMINE THE VALID SvsTev,.
5=87 THE LGC wlek BE NO=GC FCR POl IF TWE OMBOARD STATE VECTSR DIFFERS FRUM THE LATELT MSF\ velTo® =-
-<3,
Selg SO0 [GNITICN = TWE FLIGHT CREW ~lLL ATTENMPT TGO MANUALLY IGHITE THE OPS ENGINE IF (T oLoufs  NoT
IGNITE AUTCMATICALLYe Tha MANUAL IGNITION MUST OCQUR 3Y LGC COMPUTED TIG * “45 SECe TmE FLIGRT
Cl:Ew Wikl ANIT ATTEMOT TO BACK UP THE POl ULLAGE MANEUVER.
MISSICN REV JOATE SECTION GRCUP PAGE
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Ao
-4
m

3=39

R =37

Ae

SCWERED CESTENT wid

FAILJRE T2 [NCURFP

SCWERED DESCENT wlel

A

VISLATIIN OF aRs
SailwRE TC ENTER

PSNS MAVIGATICN =
FTAILCRE LIvITS,

O3NS NAVIGATICH ZRACRS Wmilm RESULT I[N MSFN=PLNS VELCCITY SIFFERENCES TraY

FALLURE LvITE,.

NC TRAJECIT.
SCENT.

SE TIRMINATED FOR VIOLATION OF THE FOLLUWING LR CONSTRA[NTS wm=
CORATE LANDING R4DAR ALTITUDE DATA BEFORE LM ALTITUDE EwUALS 13.50C 77,
NOTE
LN #ILL NOT 3€ [NCCRPCRATED [F Twf “GNS/_n
ALTITLOE CIFFERENCE (S GREATER T=~AN THE
PREMISSICN SPECIFIES LIMIT (L[MIT (s A
FUNCTICN OF ALTITUDE CARRIZC a3 CRIw C™ARTG)

{NJICRBCRATICN AND PRICSR TC CONVERGEACE S

BE TERMINATED FCRe===
A3CRT ACUNCARY,.

- .- -

“Se A=\ T3 CLUALS 6C SEC

RRCAS wrIlrm ~ESULT [N AGS=PG\S VELSCITY LIFFERENCES TRAT y[GLATE  “mc 250

NCTE
RULES C ANC = ARE vALID ONLY PRIQR TC
<ANDING 4DAR VELCCITY INCORPCRATICMNS
IR RULE C» SwITCHCVER TC AGS wiLL 3t
PERFCRMED,

RY SR GUICANCE CONSTRAINTS am[lW ARE CAUSE SOR ABCRT AFTER Ckew TAKzov I

MISSICN

REV |OATE SECTION GROUP PAGE
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£=902 Tz FOLLOWING RENCEZVOUS CPTICNS/NESCUE MODES wILL Bt UTILILED AS NECESSARY FCK FA[CU™
REWUIRING TIRMINATICN COF T=E LUNAR LAND [NGe==

de DOl FA[LURES===C[3Z
sllL CAUST POWERED
MINUTESe T=E RR [§

<

T RETURN ABQRTS wILL dJE PERFCAMED wrENEVER POSSIBLE FOR FAlLurE  wml-
SESCENT TO 22 INMI3ITEDe (DIRECT ABORTS CAM SE PERFGAMED UNTIL oLl -L.
MANDATCRY FCR T~ESE ABORTS,)
\NCTE
FOLLOWING DOls THE °GinS AND AGS wilLl B8F
CCMPAREDs [N CASE CF D[SAGREEZMENT) TME RR
#lLL 32 CSED FCR SYSTEM VALICATION.
PNGS FAIL = CIRECT RETULRNe
ACS FAIL = OIRECT RETURN.
RR FAIL = FIVE IMPULSE RENDEZVOLS.

B8e FCOR FA[LURES FROM Q] «]3 TG POl EXECLTE TH: 00! ABORT SEWUENCE (POWEREZU DESCENT  agoxT o
OCI)e OCCKING [N ABCUT 3=l./4 MOURS,

n

e ABORTS DURING ~OwERED DESCENT FRCM PC! TC POL +10 MINUTES willL INSERT IANTO LUNAR SRH[T <Sie
TRE ONBOAJC VARIABLI TARGETINGe THE WM aiun EXECUTE TRHE RENDEZVOUS USeNG Trz CF9 LollzC:
SCCKING wlle 3E [N ABCUT 3=1/4 =JURS FRGM [NSSRTICN

Se  A3CRTS DURING ~OwEREC DESCENT ©53M 800 =10 VINUTES TQ TC TWE FIRST LUNAR  SLRFACEZ  &C/C=ue
CAPPRCAIMATELY & MINGTES 4FTSA TIUCA00WN! wliLL INSERT INTC LUNAR QORBIT u3i G T~=
VARTABLE TARGETss REMIIIVOLS wlil 3E ACCLWALISmED =Y A L aCTIVE FIvE (veolsd

COCKING wlllL BE [N ABOUT S5=l/4 mOURS FRCM :NSERTICNe

o FOP COMPLETE LM SAILURES PRISR TO POIls TWE CSM  willL EXECJTE A FIVE IMPULSE RESLLE  wiT=
OCCK ING ABCUT 9=1/4 ™MOURS FRCM POl

m

ES 5-9% THROUGH 5-100 ARE RESERVED.
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Ry
S

LES s-ﬁa THROUGH
13 ARE) RESERVED.,

2e¢ AGS PREDICTEC HA AT

3¢ AGS PREDICTED wECGE

S=1C2 | TWZ GROUND wWILL NCT REQUEST

3¢ FGNS NAVIGATICN ZRROR THAT RESULT [New=

le AGS PREDICTED HP AT INSERTICN LESS THAN 37000 FT.

5=101 LM LIFTCFS wllL 2E DELAYED ONE REVCLUTION RATHER THAN ACCEPTING A SLIP IN NCMINAL LIFTOFF Time,

$=102 | CURING ASCENT UR FOLLCWING A DESCENT ABORTs GUIDANCE SWITCHOVER TO AGS wllLL 8E PERFCRMED FLR ==

Ae ONBOARD RECIGNIZED PGNS FAILURES (SEE RULES 5=46A AND TBD).

INSERTION GREATER THAN TARGET VALUE PLUS 4Q AM

ANGLE AT INSERTION GREATER THAN

27 DEGe

SWITCHOVER AFTER TGO LESS THAN 30 SECONDSe

MISSION REV  PATE EECTION ROUP PAGE
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-
.-

w

THE PGNCS 1S PRIME SUR CSi AND COM MANEUVER CUMPUTATION/EXECUTION WITH AGS AS BACKLP o TicidiNe
THE ACCEPTED SOLUTION===

Ae THE ONBOARD SCLUTION OF CSI wiLL ~QT 8¢ USED [F DIFFERENT FROM THE CS™ SOL.TION GRZWTER Tman
2 FP3Se THE CSM SCLUTICN WILL SE USED INSTEAD.

3¢ THE ONBCARD SOLUTICN GF COW WILL NOT BE JUSED [F DIFFERENT FROM TmE CSM SOLUTICN 97 GrIATIx
THAN 2 FPSe THE CSM SOLUTICON wiLL BE USED INSTEAD

THE ORDER OF PRIQGRITY FOR TwE TP! SOLUTION IS PGNCSs LM ONBOARD CHAQTSs CSM, AND  GROUND.  TRE
ONBOARD SCLUTICN wlLL NOT BE USED [F DIFFSRENT FROM THE CSM BY GREATER TWAN T8O Fos,

RENDEZVCUS PLANS SMALLs ~HERE SOSSIBLE, SATISFY THE FOLLCWING CUNSTRA[NT S wm=
Ae RENCEZVCUS VANEUVERS MUST 8E 25 MIN APART.
3¢ THE ALLCWABLE SLIP TIvE FQR TRI I§ +/= 15 MIN FROM MOD,

Ce THE DELTA M FOR TPI wlLL 8E 15 +/= NM.

TME GROUND WILL 3E RESPCNSIBLE FOR ANY MANEUVERS PRIOR TQ CSle
NOTE
GROUNC WILL COMPUTEZ CSIs
COry AND TPI BUT wiLL NCT

OASS THESE MANEUVERS
UNLESS REQUESTED.

ALL MANEUVERS WILL BE NULLED ALONG THE X=AXISe Y AND 2 RESIDUALS wilLL NOT GE TR[WMED.
NOTE

THIS INCLUDES NOMINAL
AND/QR RESCUE MANEUVERS

RULES 5=116 THROUGM 9=120
ARE RESERVED.
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NASA - Manned Spacecraft Center
WISSION RULES

SECTION S5 TRALECTCORY AND GUICANCE

=122

5=123

5126

5=12%

5=126

TRANSEARTH MCC wll. o€ TARGETED TC ACHIEVE ENTRY CONDITIONS AS FCLLCwS===
Ae IF VEI GREATER TrmaN 30000 FPS USE STEEP TARGET LINE.

8¢ [F VEl LESS THAN 30CC0 725 AND GEN GO» USE SHALLOW T&RGET LINE.

TRANSEARTH MCC P=[LOSGP=Y,
A TEC MCC wilk NCT USE CANDING FCINT CONTROL UNLESS THE LANUING POINT [S UNACCEPTAcL:
9 IF GAMMA 2@ s JUTSIDE THE ENTRY CORRIDCRs EXECUTE ™MCC ASAR (EXCEPT [UN===4CC5 ONLY:
Ce THE LAST MCC w!LL BE SCHEDULED NO LATER THAN Ej=3 “OURSs
Oe THE G&N wILL Be Tmi SRIMARY MCDE OF SXECUTION FuUR ALL TEC “CC.
Ee MCC GREATZIR TwmAN 1C FPS WILL USE THE SPS (F PRACTICAL,

. TRE RESIDUALS FOR MCC'S wiilL BE TRIMMED TS wITWIA Q42 S9S [N ZACH axlSe

TEC MCC FCR _ANCING AREA CCNTRCOL ===

Ae PRIJR TO El=26 =RS===w[_L BE EXEIUTED FUR RECOVERY ACCESS VIOLATIONS s UNACCEPTABLE WwEAT=Sx
AT [Ps OR IF ANY PART CF THE CPERATICNAL FOOTPRINT IS OUN LANMC.

3 AFTER Ei=24 MRS=w=ew[LL NCT 8E EXECUTED.

m

NTRY JONCITICNS wiul BE CUNTRCLLED TC AVQID MEAT SHIELD LIMITATICNS.

BACKUP ENTRY [S CCNSTRAINED AS FOLLONSG===
Ae THE CONSTANT G EATRY MUST FaLL BETAEEN 3 ANC 5 G'Se

3. EMS RANGING w~ILL NOT B8E ATTEMPTED UNTIL V [S LISS THAN 2550C FPS.

WEATHER AVOIDANCE WITM AERODYNAMIC LIFT W#ILL NOT SE ATTEMPTED UNLESS THE G&N (S CPERATINALY Or
EMS=INJICATED VELOCITY IS LESS THAN 2550C FPSe

MISSION EV PATE LEC?!ON kRQUD PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 5 TRAJECTORY AND GUIDANCE

-

5=127

5=128

5=129

5=13C

PREDICTED ENTRY CORRIDOR VICLATICN AFTER THE LAST MCC GPPCRTUNITY===

Ao

Be

IF THE EMS INDICATES A SKIP CONDITIONs NEGATIVE LIFT SHOULL 8E ACHIEVED PRICR

UNDERSHMOOT LIN& SxCIZDEDe== GROUMOD ADVISE CREw TO FLY FuLe LIFT UNTIC PEAK G IS

THEN FLY GoMe

QVERSMOOT LINE SxCEE
CONSTANT ENTRY,

IMS WwITH CRCSS CHECKS.

IF TeE EMS [NDICATES

VERIFYING THE E¥S wlTm

8e
Ce
De

Ee

Ko

DED=~=GROUND ADVISE CREw TC FLY NEGATIVE CIFT TO 2 G'S FOLLOWED &v

TC VE®IFYING

-1

AN UNOERSHOOT CONOITION EX[STSs FuLL LIFT SMOULD 8E ACHIEVED ®wICR
CR0SS CHECKS.

G&N IS ANO=GC CURING ENTRY [Fewe

P65 VALLE QF vi DIFFERS FROM THE GROUND VALUE 8Y GREATER TRAN +/= 80C FPS,

P65 VALUE CF Ck

CAUSES TRALECTORY

OIFFERS FRCM THE GROUND BY GREATER TRAN +/= C.6 G'Se

TQ VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCRULLe

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

{F THE G&M TRIM
THAN 5 DEG.

[F THE G&6N TRIM ATTITUDES AT 405 G DIFFERS FRCM THE GROUND VALUES 8Y GREATER T=aN 2

ATT

[TUDES AT CM/SM SEP DIFFZR FROM THE MURIZON MON[TUR ATTITL2E o>

{F THE C¥C FAILS TC SEWUENCE FRCM 063 T35 064 AT RET 405 G */= 35 SEC.

.9

MISSION kev DATE ISECTXON [GROUP IPAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 6 = SLvV = 78] THMROUGH TB4/TBskA

SUMMARY OF LAUNCH PHASE RULES

6=1 S=I1C LCSS OF THRUST

6=2 LOSS OF ATTITUDE CONTROL

6=3 INERTIAL PLATFORM FAILURE = ACCELEROMETERR
=4 SLVY INERTIAL PLATFORM FAILURE

6=7 S=I1 LOSS OF THRUST

6=8 S=Il GIMBAL SYSTEM FAILURE = ACTUATOR [NBOARD
6=9 S=11 SECOND PLANE SEPERATICN FAILS

6=10 S=IvB LUSS CTF MYCRAULIC FLUID

6=11 S=1v8 LOSS UF THRuUST

THE FOLLOWING MISSICN RULES ALSO APPLY TQ THIS SECTIONe==

NCNE

MISSION EV [DATE SECTION GROUP

PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 5 = SLV = 781 THROUGH TB4/TBuA

' 3SE GENERAL RULES

Ae BSE GENERALIZEZD SWwITIH SELECTOR CCMMAND CAPABILITY EX[STSm==
le WHEN CREW ZVABLES [uU CCMMAND SYSTEM (EXCEPT AS NOTED BELOW [N [TEM D)
2« AFTZIR T37 =+ 52 MIiNe

Be BSE MANEUVER UPDATE AND [MmIBIT CAPABILITY FCR TB7 MANEUVERS ONLY.

Ce BSE WAS NAVIGATION UPCATE CARABILITY,.

De BSE ~AS NO COMMAND CAPARILITY CURING PCWERED BURN PHASES,

Ee A SAFE OISTANCE BETWEEN TeE SPACSCRAFT AND S={v8/1U [S CEFINED AS 7000 FT.

Feo BSE WILL RECCMMENDT MO S=IvB RESTART FCR ANY CONFIRMED MALFUNCTICN N THE LAUNCR VE=iCuE s=[l=
ESULTS [ N===

le A CATASTRCP=IC ~AZARD

2¢ INSUFFICIENT CONSUVABLES TC ASSURE A 1 SIGMA PROBABILITY OF GUIDANCE CUTCSFF,
IR

3¢ ANY CCNDITION/MALFUNCTICN(S) FOR wMICH A NOMIMAL TULI  CUTOFF  WwlllL DEFINITELY
NCT 8E ACHIEVEDe CCNDITIONS LEADING CNLY TC A FAILURE TO RESTART wlil NOT BE
CCNSIDERED
Ge [N THE EVENT CF NC SeivB [GNITION AT RESTART QR AN EARLY S=Iv8 SECOND 3URN CuTurF, ~w=
SPACECRAFT SMIULD REMAIN ATTACHED TO Tme S=ivB/IU AND MUNITOR M2 AND LCA JLLAGE “<€SSuURE
UNTIL THE STAGE STATUS CAN 3E ASSESSED BY GROUND,. [F EVERGENCY SEFARATION 3 Rc-ulﬁt-,g
IMMEDTATELY AFTER S=[v3 CUTOFFs THE SPACECRAFT SMOULD IMMEDIATELY GO . TG A SAFE woSTaNCz
(7000 FT) FROM TmE S=[v3/ile
He ABORT DURING LAULNCH PHASE #lul 2E RECOMMENDED FCR THE FULLLA[NGm==
6=1 S=]C LSS JF TwAR_ST
6=7 S=[[ _CSS OF TARUST
6=8 S=l] GIMBAL SYSTEM FA[__RE ANY SIMNGLE ACTUATOR ~ARDOCVER ([NBOARD!
8=9 S=[! SEZCINC PLANE SEPARATICON FAILS TO SCCUR AT TH3 « 31 SgC
6=10 S=[vB LOSS OF ZINGINE mYDRAULIC FLUID PRICR TO FIRST S=IvB BURN
6=11 S=lvB STAGE LISS CF THRUST
le SPACECRAFT SUIOANCE TAKECVER wliLlL BE RECOMMENDED FUR TrHe FOLLOWING===
6=6 LAUNCH VEMICLE [NERTIAL PLATFORM FAILURE=ATTITUDE REFERENCE
7«8 LOSS OF ATTITUDE CONTROL (DURING COAST PERICD) THS» TB7?
Jeo S=11/S=1vB EARLY STAGING wlLL BE RECOMMENDED FOR THE FULLUWING===

6=7 S=Il LOSS OF THRUST

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

\ MISSION RULES
’ SECTION 6 = SLV = TSI TWROUGH TB&/TBWA

3} rTEM

Ke TLI INMISIT OR SPACZICRAFT SEPARATICN #ILL BE RECOMMENDED FOR THE FULLOWING===

7=1 INSUFFICIENT PROPELLANTS REMA[N FOR ACHIEVEMENT OF TLI GUIDANCE CUTCFF
75 FAILURE CF RAMGE SAFETY SYSTEM AFTER INSERTICN

7=8 LCSS CF ATTITUDE CINTROL
®7=11 TIME BASE 5 OR TIME 3ASE 7 FAILS TC INITIATE AT S=[vB CUTQFF

7=16 S=IvB ENGINE CONTROL BOTTLE PRESSURE LESS THAN 403 Psia

7=22 S=1Vv8 LOSS OF ENGINE HMYDRAUL!C FLUID

8=1 INERTIAL PLATFORM FAILURE = ACCELEROMETER

8=5 S=I1vB LMZ TANK ULLAGE PRESSURE LCW PRICR TC SECCND BURN

=6 S=1V8 ACTUATCR CCNFIRMED ~ARDOVER PRICR TO TR6 + § MIN 20 SEC

8=8 L.SS OF ATTITUZE CONTACL CURING S=[vB SECCNC HURN

SEMERGENIY SEPARATIIN RELJIRED

ACATION OR TLL INRIBIT will HE RECCMMENDED UANLESS CUMMAAD ACTICN s 3uCQCEs3Fen

celAlNCo=-
T=e =2 ENGINE MAIN CXIJIZER VALVE FAILS TO CLCSE AT S=[va CuTCFF
*7=6 S=ivB JCLu MELIUM SMUTCFF VALVES FALL TS CLCSE

T=5  JONTINUOLS VENT SYSTEY (CvS) REGULATIR FAILS TO CSPEN [% 78§

3 STAGZ CIMMCN BU.X=EAD DELTA PIESSURE REACHES OR EXCEEDS +38 QIR =26

7218 (Caw LOX TANK ULLAGEZ PRESSURE
=3 «=Z ZGINE START ACTTLZ PRESSURE CUTSIJE RESTART _IM[TS

8=7 3=ivB COANTINUCLS VENT SYSTEM (CvS) ~ESWLATIR FAILS TC CLOSE OURING RESTART
i . SEQUENCE
. : . * IMERGENCY SE3ARATIUN ~EUU.RED

Me FCR EAALY SPACECJRAFT SESARATICN TrE C3Ew SMOULD ENABLE TeE 14 COMMAND SYSTEVY  AND ThE  sS5c
SHCULD GRUUNC ToMMANC TS (SCK CPEN TeE [o (CUMMANC SYSTEM, PRIOR TC SPACECRAFT SEPANATION .7
AT ALl PCSSIALZ.

ISSION REV PATE 'sscrxcu kRoue PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 = SLV =~ T3l THROUGH TB4/T86A

'RULE {CCNDITICN/MALFUNCTIIN'  PwasSE RULING ! CUZS/NCTES/CIMMENTS
' ' ' ]
' ' 0 N
L 1 L
s=1 S=IC STAGE LSS OF 'LAUNCH 'Ae CONTINUE MISSION ' A68s CUES===
TRRUST ' ' '
Ae ANY SINGE ' ! ! ‘e THRUST CXK  Swi CmEL = oUFF
INGINE ' ' ' (K33=115 THRCUGA Ka7=113;
PRIQR TO TB3 ' '*3SE [INFIRY FLISHT AND ’
] ':1300 ’
1 ’ L
L} L )
3s ANY TWO OR “QRE ! 'Be CONTINUE MISSION ' 2e THRUST JRAMBER P&:
ENGINES ! ' ' THAN 50C PSiA (.8=131
! '8SE INFORM FLIGHT, ' 08=10514
L ' 1
le PRICR TQ ' ' Le ABCRT ' 3se LONGITUDINAL ACTELEZRATICN -
CEACTivaTION ! ! 3SE INFCRM FLIGHT ! ZZRC (AZ2=682) .
CF TAG ENGINES' ' ANC TRANSMIT ABQRT '
AUTS ABCRT ! ' RESLEST. '
1 1 .
2e AFTER ! ' 2+ CONTINUE MISSION ' e INAL THRUST Cx CUTLFF =  _o
CEACTIVATICN ! ' BSE INFORM FLIGHT ! (K52=115 THROUGH K56=115).
OF Twl ENGINES! ' AND FIDOe CAPCCM '
AUTC ABCRT ! ' AQVISE CREW ) AGBs  NCTE===
' ! CF PCTENTIAL '
! ' CVERRATE CTNOITIONG! CRSEW  MAY LEACTIVATE AYTIMATIL
) ' ' ABORT AFTIR T8 + .23 33,
' ' 1
Ce LCSS OF THRUST = 'LAUNCH 'Co CONTINUE MISSION ' Ce CUES===
ENGINE 3 OR w ' ! '
{THIS RULE ' ' 35E [NFORM FLIGHT ANC ! ie  THRUST CHAMBER PRESSURE il
APPLIES ONLY FOR ! ' FI0Qe ' THAN 500 PSIA (C8=103y C3=iCel,
THME UNIGWUE CASE ! ' FLIGHT INFCRM RSOe '
JF ENGINE 3 QR « ! ' ' 2e¢ SNGINE 3 CR ENGINE © T=RLST
THRUST LOSS ' i ' OK SWITIHES CFF  (K39=1l13s TrRRSLGF
BETWEEN O TC &5 M ' Kob=115),
SEC) ' ' '
' ' ' 3¢ ENGINE 3 CR & FINAL THRLST ¢
le VOICE COMM ' ' lelA) FLIGHT CCNFIRM ! CUTOFF (KS54=115¢ K55=il5),s 4
wlT= RSO ' ' ENGINE 3 CR & '
' ' CUT V1A RSO ' Ce NCTES===
! ' PRIVATE JINEe '
' ' ' le RSO . «TCP 111 CRFT N:":{
! ' {8) FLIGHT CONFIRM BACKUP TC Pl
' ' NO OTHER XNOWN '
' ' ANCMALIES ' 20 CONFIRMATION CoF WG L
' ! 8y LITE ' KNCwN ANCMALIES wililLlL 85 ZASEC
' ' ACTIVATICN AND ' ENGINE CHAMBER PRESSURE  ABCVE
' ' VOICE REPCRT. ' PSIA AND MCLCING
' 1 .
2s NO VCICE COwm ! ' 2¢ FLIGHT CONFIRM '
WwiTh RSO ' ! ENGINE 3 QR & CuT !
' ' AND NC OTHER KNQOWN !
’ ' ANCVvALIES BY LITE !
' ' ACTIVATICN, '
' L ’
' L '
L L L}
' 1] ]
L] ’ .
MISSION |REV [DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

SECTICN 6 = SLv = TB!

MISSION RULES
THROUGH TB4/TB4LA

REV  ITEM
e - 3]
R JRULE 'FONDITICH/MALFUNCTICN! PHASE ! RULING ' QUES/NCTES/COMMENTS 1
] 1 ’
1 1 '
] ' ]
6=2 LOSS OF ATTITUDE ' LAUNCH ' ' Ae CUES===
CCNTROL ' ' !
' ! ! le ANGULAR QATES - ST~
As S=[C BURN ! 'Ae LAUNCH VERICLE ABORT ! (R6=602y R13=6V2) SR YAw (R5=0.l1
' ' BSE I[NFCRM ' R8=6C2) GREATER THAN 2 JEG/ SEC  aNe
' ' FLIGHT AND FICO, ' NOT JECREAS NG, WCLw {#o=6Cc
' ' CAPCOM INFORM CREw F ! R12=8C2! GREATIR THAN 3 Cmoe.58C  ANG
' ' L0SS CF ATTITUCE ! NCT DECREASING.
' ' CONTROL
' ' ' r PLATFORM G{MBAL ANGLIS =
' ' CREW WlLL ABCRT CN ' PiTCHe YAws <R RCL mET=6C3)
[ ' LIMITS ' CHANGING AT TRHE RATES GIVEM [N Cui
! ! (NCTE Ae 1) ' Aele .
' ' L
' ' ' 3. “CSS  WF ATTITLCZ  LlhTHla
[ ' ' ACERT (SEE NGTe Ael1s !
L L 1 (
' [ Ll H
1 1 L
' ' ' Ae NCTEG ===
L ' '
1 1 U
L L .
' ' ' le CREw ABCRT LIM[TE ===
' L '
L ] 1 N
' ' ' (A)  PITCH ANG YAWw 4TS 2ils IR !
' ' ' MINGS & DEG/SEC ,
L L 1 N
' . ' (B)  ROLL RATE 2LuS SR MINLS i
' ' ' DEG/SEC
" 1 L
' t ' (<) PITCHs YAWs CR  Souiw = =
' ' ' PLUS CR MINUS 5 DEG ANC J=zAlLL ULEZLTA
' ' ' P PLUS OR MINUS 3+2 2Si0
’ 1] L
' ' ' 2e <C8S OF ATTITooz JIANTSRO.
' ' ' ALERT  wlke E13 SiVEN FCr The
' ! ' FOL.CWING CONDITICNS ===
, L] 1
' ' ' (A) LVOS - LVCA CSMPUTAT I CNAG
' ' ' SA[LURE
1 ’ ' ‘
' ' ' (8) ATTITLCE  ERXCR 3i3NALS i
J ' ' GREATER THAN PLLS SR MINUS = DEG \
L 1 ’ ‘
' ' ' {C)  FAILURE TC INIT[ATZ 233CP:ix |
' : ' GUICANCE SEQUENCE i
' L L}
' ' ' (0) S=(< ENGINE ACTUATCR
. ' ' ~ARD=OVER GREATER T=AN 3Lls CA MI'ia
' ' ' 5 CEGe
L , 1
MissioN  [REv foaTe  [secTiown |erour PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

e [ TEM SECTICN 6 = SLV = T8 THROUGH TB&/TS4A
R IRUL LONDITICN/MALFUNCTICN'  PHASE ! RULING ' CUES/NOTES/CCMMENTS !
1
, . ) !
[ ' " :
' ] ' i
5=2 (csnT) ! ' ' !
' ' ' i
Be S=11 BURN "UAUNCR  'Se CAUNCH VEMICLZ ABGRT ¢ Se  CUlSmw= i
! ' B8SE INFORM FLIGHT ! !
' ' ANO FiDQ. ' Le ANGULAR RATIL - =0T !
' ' CAPCCM INFCAM CREwW ! (Re=5K02y» R13=5C20 ™ \RiesLTe ¢
' ' OF LOSS OF ATTITUDE! N829502)s OR A0ke (A&=03ly =il=b603;
' ' CONTRCL ' GREATER  THAN 3 ZEG/ 523 ahe NoTo
' ' ' DECREASINGe i
' ' CREwW W#ILL ABQRT ON !
! ! LIMITS ' 2. PLATFORM  GiMBAL &AlLEIZ = |
' ' (NOTE Belle ' P1TCrHy YAwW SR RCla (=6C=602 ¢
' ' ' CHANGING AT THk RATES Siv/an o Tiz
! ¢ ! 5.;0 I
[] [ ] |
' ' ' 3e 0SS UF ATTITUSE  CIaTRIL |
' ' ' ALERT (SEE NCTE 5421 i
' ] ' :
' ' ' B8 NUTESmw= '
' ] [ !
! ' ! le CREs ABCART _i4[TSmm= !
[ [ ' !
' ' ' A} 21TCm AND YA. HATE -__: .= |
! ' ' INeS 10 2EG/SEC :
L 1 ' .
' ' ! (3)  3CoL RATI 2.5 CR R A
' L ' SEG/SEC H
L 1 L 1
i
! ' ' 2. woss ¢ i
' ' ' ALERT wiLL BE OGIVESN '
' ' ' ING CONDITiCNS=== i
' ' ' 1
' ' ' (A) wwol/uvsa SCMELUTAT I livae
! ' ! FAILURE :
L 1 ’
! ' ! V3 ATTITUDE SRRIR
' ' ' GREATER THMAN PLUS SR MIALS
' ’ ]
' ' ' ic TAILJRE TC  INITIaAT
' ' ' SCUicANCE SEWWVENCE
’ 1 )
' ' ' (01 S=ivd INGINE
' ' ' HARDOVER GRZATIR “maAn 30l
' ' ’ 5 CEG X
L} o L . .
Ce S=1VvB BURN ' LAUNCH '*Co LAUNCH VEMICLE ABORT ! Co CUESmm= ;
! ! 3SE INFORM FLIGHT ! i
' ' AND FiDQe ' ie ANGULAR RATZS - EREe B
' ' CAPCOM [NFCRM CREw ! (Re=6C2y R13=6C2)» Aw (R5=002> |
' ' CF LOSS CF ATTITUDE' R8=60219 CR ROLL (R6=6l2s R12=402° |
y ' CINTROL . GREATER TeAN 5 1zG.SEC  AAND NS
' ' ' CECREASING. :
' ! CREw WwILL ABCRT ON !
' ' -IMITS ' 2 PLATFORM CIMBAL ANGLIS =
’ ' (NOTE Celle J PITCHY  YAws QR RCLi (63=6C3:
' ' ' CHANGING AT THE RATES GiVvEN 1% oS
' ' ' Cele
' 1 L
! ' ' 3. LUSS OF ATTITUD:Z COnTRea
' ' ' ALERT (SEE NOTE Celis
L L '
' ' ' Ce NQTES===
' ] .
' ' ' le CREW ABORT LIM[TS===
1] L 1]
' ' ’ A PITCH ANC YAw RATE FLLS 2R
' ' ' MINUS 10 DEG/S:C
L] L] L]
' ' ’ (B) RCLL RATE PLUS SR MINUs  2C
s ' ' CEG/SEC
L] 1} L
' ' ' 2. LOSS OF ATTITUCE CONTROL
' ' Y- ALERT  wiLL S€E SIVEN FCR THE
' ' ' FOLLOWING CONDITIONS ===
pission  Rev pate  [section | P aGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTICN 6§ = SLv = TBI THRCUGH TB84/TB&A

Iy [TEM
8 |RULE 'ECNDITION/VALFUNCTIUN'  PHASE ¢ RULING ' CLES/NGTES/ JSMMENTS :
. . 1 = f
' ' ' !
L L} ) ;
' ' ' (A} LvCC/LVCA ICMRUTATIZNAG |
! ! ' FA{LURE i
' ' ' !
! ' ' (3) TTITUDE ZRRCR 31LWALS 2w |
' ' ! GREATER THAN SLUS CR “INULS 3e5  C i
! ! ! PITCH ANC YAw SREATER ~=aN 2LLs s
' ' ' MINGS 5 OEG. i
' ' ' ;
' ' ' (C)  FAILURE TQO IniTlATZ 23CPIx
' ' ' GUIDANCE SEQUENCE !
L 1 L}
L} ) L}
L L} L
] ] L} i
' 0 ' '
) ) ) !
6=3 INERTIAL PLATFORM  'LAUNCH *CONTINUE MISSION ! CUES === :
FAILURE = ' '3SE INFORM FLIGHT AND '
ACCELERCMETER ! *F100e ' Lo GUIDANCE  STaTus  alki  Mulz |
' *CAPCOM ADVISE CREW OF ' CCOL 24) (M6Q=503;
! 'PROBABLE DEGRADED ORBIT, ' i
' ' ' 8ITS C26 AND 025 FiR I aLlIc 337 !
1 1 1 -~ ICNEI N
' 1 ' N
' ' ' BITS 24 ANL Cis FIR 4 ~llal 387 |
' ' L TS 'CNE! )
' ' ' i
' ' ' BITS D2z AND DZi FOR v ACCI. siT ¢
' ' L TS 'ONE! i
1 1 ’
! ' [ 2e ACCELERCMETER 2[CKGH TR
' ' ' SR ) INDICATE [N EXIZSS SF 3 Lia
! ' ' AND  NOT  DECREASINGe  (=.0=%23, !
' ' ' H11=603, M12=603) !
L 1 L}
' ' ' NCTES === :
' ’ ' H
' ' ' ie NC  EFFECT 1
' ' ' TRAVECTCRY CURING S=iC :
' ) ' i
[ ' ' Ze LVEC SWiTCREC i
' ' ' MOCE AND UTILIZZS A PRE i
' ' ' BISFILE FCR TAilic Ax \
! ' ' 3=lCe S=[1, AN S=.v3 '
) L A '
' ' ' !
' ' - ;
L ) A .
L} L L} x
b=t LAUNCH VEMICLE 'LAUNCH  'CONTINUE MISSION ' CUES === :
INERTIAL PLATFQORM™ ' '8SE [NFCR]M FLIGHT AND ' :
EAILURE = ATTITUDE ' 'RECSMMEND SPACECRAFT ! te  GUIDANCE REFERENIZ SAlllRE o |
REFERENCE ' 'GUICANCE TAKEOVERS [ © On T &) MCDE CCCE 26 5.7 L& =27 :
' ' ' PICNE' ! (m6C=603)
[ ' ¢ .
' ' ' 2e GUICANCE STATUS W#OKe
4 ' ' CCCE 261 (mM86C=003) 3[Ts D28
' ' ' SOR 2 GIMBAL SET TQ t#1ChEY!
' ' ' ANS C17 FCR x GIM=AL SeT "o
' ' ' 5lTS D16 AAND Dl FIR v e
1] [} ) ll:“éll
L ] ) .
' ' ' 3o LACDER GUTPLTE CINSTANT  7Tx
' ' ' FAILED  AXES (M36=6C3 ~535=6C3,
' ' ' H56=603)
L] 1] ) i
' ' ' 4e ATTITUDE ERRCR CGNSTANT  FCA
' ' ' FAIWED AXES {MEF=6C2 s n7Q=6C2
' ' ' H71=602)
1] L} ‘
' ' ' NCTES===
' (] )
' ' ' le CUE 1 AND ANY CTrER CuE ARe
' ' ' NECESSARY TO CALL SLATFORM FAILURE,
MISSION Rev pate E;crxon Eroup bace
pPCLLO 11 h/16/69 BLV = T81
. FHQOUGN TB4/TBuA p=7




NASA - Manned Spacecraft Center

MISSION RULES
oy SECTICN 6 = SLV = T8 THRQUGH TB&/TB4A

'RULE JCONCITION/MALFUNCTION'  2maSE ! RULING ' CUES/NCTES/CCMMENTS ‘)

RULE “UMBERS &=5
T=RJUGH 5=% ARE
RESEIVED

=7 S=I! LOSS CF THRUST 'LAUNCH

Ae CUES=w=

Ae ANY SINGLE ENGINE!
SAILURE TO ATTAIN!
THRUST CR LCSS CF!
THRUST PRICR TC !
NOMINAL S={I

Ae CONTINUE MISSION
BSE INFORM FLIGHT
AND FICQe

le THRUST oK SAiTCHES=CFF
(X285=201 THROUGH 2C< <8 .
THRCUGH 2881,

2e THRUST CHAMBER PRESSURE= 2:RC

CUTOFF (013=201 THROUGH 2C51.
3. LCNGITUDINAL ACCZLERATICN
(AZ=603).

Se ANY TWO ENGINES=-
SAILURE TO ATTAIN
TRRUST OR LOSS ©F
THRLS T ===

8¢ CCNTINUE MISSION/ABCRT Bs CQUES===

le Tad ENGINES OUT  (Coz3  Aeie |
le VEMICLE As2r Aeld) 1

CCNTROLLING

ls CONTINUE MISSION
B8SE [NFCR™ FLIGHT

AND FiODCe.
2e IF THE 2e ABORT 2e COMMANDED ANGLES  Ane  GiMEAL ?
CIFFERENCE 3SE INFORM FLIGHT ANGLES (M60=603)

IN CCMMANDED
ANGLES AND
3IMBAL ANGLZS
EXCEEDS «0 DEG
IN SITCH CR vaw

AND FIDO AND
TRANSMIT ABORT
REQUEST

|

Ce THREE CR MORE
EMNGINES SUT

Ce ABORT/EARLY 3TAGE/
CONTINUE “ISSION

Co (lESmm=

le T"=REE CR MCRE I\GINEI$S wenm |
le PRIOJR TC 5={v8 (CUES Asle Ag2s AW3)
T CRBIT

LARPABILITY

le ABCRT
3SE [NFCRAM FLIGHT
AND TRANSMIT ABCRT
REQUEST.

2+ SARLY STAGE
BSE INFORM FLIGHT
AND RECUMMEND EARLY
STAGINGe

CR31T
CAPARILITY 8LT
FRICR TC LCw
“EvE. SENMSE
ARM

3¢ CONTINUE MISSION .

3, AFTER . Cw 8SE [NFORM FLIGHT

'
1
1}
'
1
'
'
1
1
1
1)
L}
L}
1
L}
1}
L}
L}
1
L}
1}
1}
)
1)
L}
'
.
.
'
‘
'
Ze AFTES S=[v3 Q'
)
L}
'
L
'
'
L
L}
L
L
L}
L}
1]
L}
L
L}
L
.
1]
)
L]
L
L}
L}
L

-ZVEL SENSE AND F100
ARM
(A) 3 CR & ({A) EARLY STAGE
ENGINES BSE INFORM
cuT FLIGHT AND
RECIMMEND ZARLY
STAGE .
i
(8) ALL . (3) CONTINUE M[SSIiON H
ENGINES
cuT BSE [NFQRM
FLIGHT
Mission  [Rev paTe lsscrxon GROUP PAGE

THROUGH TB&/TB6A 6=8

APOLLO 11 ~/1¢/e9lSLv - 181




NASA - Manned Spacecraft Center

MISSION RULES
|mE SECTION 6 = SLV = TSI THROUGH ~"34/T3uA

)

'QULE JCCNDITICN/VALFUNCTICHY  SHASE ! RULING ! CUZS/NOTES/CCMMENTS

(

'
L}
L}
6=9 S=11 STAGE GiMBAL
SYSTEZM FAILURE aNY
SINGLE ACTUATCR

~ARDCVER ( INBGARC)

LAUNCH 'ABORT

'8SE INFORM FLIGHT anD
'TRANSMIT ABCRT REQUEST.
.

cugs=--

le rAwW  ag
{

CEEDS + 6 DEG

2 ADJACEANT CONTROS NGz
ACTUATCR [N SAME PLANE MCYcsS  w=l
CEG INBOARD (SAME MEASUNZYENTS
CUEs 1 anND 2)

NOTE ===

CREw SHQULL AWORT AS :
PUSSIBLE AFTER MALFUNCTION ClursS
PRECLUDE =XCESSIVE T-gRMAL FRCB.
I[N THE AFT INTERSTAGE,

CAUNCH 'YABCRT

'SSE [NFORM FLIGNT AND
' TRANSMIT ABCRT REQUEST. le SECCNC PLANE
'CREW ABORT PRICR TO 783 iNDICATICN SMOWS NG

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
§=9 S=11 SECOND PLANE '
[
'
'

‘e 52 SEC. ' (MB86=2060 MBT7=206"!
[
[
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
"
'
'
'
'
'
'
'
'
'
'
[
'
'
[

SECARATION FAILS TO
CCUR AT T83 +» 31
sec

CUES ===

Ze GUIDANCE MQDE wlAD L
C30E 25 817 015 [IMANS
{meC=603),

3. IGNITION  8Us  vewTACE
MA[MNS AT APORTX[MATELY S
(M125=2Q7:

1
NUTES=== THE JREs 5MCLLL ABCAT AS
SCCN AS PCSSIBLE  AFTIR  4alfFunCTion |
CCCURS TO PREC-UDE SXCIsSive T=ERMaL
SRCBLEMS IN AFT [NTERSTAGE.

'
LAUNCH 'SPACECRAFT SEPARATION
'8BSE INFCRM FLIGHT AND
'FIS0 AND RECQOMMEND O
'S=[VB START,

'

6=190 S=lvB LCSS QOF ENGINE
=YORAULIC FLU!D
OR[QOR TC S=[vB BURN

CUES mm=

Le MYDRAULIC RESERVOIR Jie WEVEG
APPROX ZERQ PERCENT (LT=633),

'FIOO wILL ADVISE CREwW
'CF CO1l CALaABIL!ITY
'

r RHYORAULIC 3YSTEM PRESSURE
<ESS TWAN 17030 PSIA Cele «C2),

3. RrYCRALLIC RE3EPVeir 2REg=
SURE APPROX ZERU PSiA (De2=403).

NOTEwm=
le L7=403 PLUS CNE OF T=€ OTwER

CUES ARE REWUIRED FCR [MPLEIMENTATICA
CF TmlS RULE.

MISSICN REV |OATE SECTION GRQUP PAGE

APOLLO 11 #/16/69|SLV = TBL
. THROUGH TB4/TB4A 6=9




NASA - Manned Spacecraft Center

MISSION RULES

SECTICN 6 = SLvY = T3] THROUGH TB&4/TBb4A

VELSCITY CUTOF=
FCR SECCTND BURN

REMAIN ATTACHED TO THE!
S=IvB/iL AND MONITCR !
L2 AND LOX TANK !
ULLAGE PRESSURES. [F !
SEPARATICON [S REQUIRED!
ThHE SPACECRAFT SWQULC '
IMMEDTATELY GC TO A
SAFE DISTANCE

(7000 FT) FRQOM THE

SEPARATION wILL 3E ~Ewl:
VIOLATION CF FMR 7=6 CR Fw

~ED

Tl

PRl

Y] ITEM
% JRULE '"CONDITICA, vaLFUNCTICN' PHASE ' RULING ' CUES/NQTES/CCMMENTS
1 ' L
L ) Ll
L 1 L}
6=11 ! ' ' CUES ===
] ’ '
' ' ' le THRUST  CHAMIER  2<ES3 RE -
S=lvB STAGE LOSSs CF ! ' ' ZERQ (Ol=«Qlis
THRUST ' LAUNCH '"Ae SPACECRAFT SEPARATICN !
' ' ' 20 THRUST OK  SwlTCmEi = _=°
Ay FAILS TO ATTAIN ' 8SE INFORM FLIGHT AND ! (Klé=4Cly XK157=6Q1 !
THNRUST CR 2KREMATURE ! ' FI0Qe '
SHUTDOWN PRIQOR TC' ' FIDO WILL ADVICE CREw ' 3+ ULONGITUDINAL ACCELERATICON =
OBTAINING PARKING' ' OF COI CARPABILITY ' ZEROC (A2=603).,
CRBIT ' ' ¢
' ' “e TB5 IS INITIATED. MGLE  Cloe
Se FAILS TC ATTAIN 'Be CONTINUE MISSION ' 250 BIT C2 SET TO ONE (m6U=4G3),
T=RUST 2R ' 3SE INFCRM FLIGHT AND '
PREMATURE ' FidQe ' NQTE wme
SHUTOCWN PRICR TO'TL! ! THE SPACECRAFT SHCULD !
'
L
'
L}
L}
L
1
1
'
L

e e ,~\/\A

S=1vB/Iu.
pission  Rev PaTe  [secTion Jaroup PAGE
APOLLO 11 v/16/69 ISLV = TB1
: HROUGH . T84 /TBAA =10

7/
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ITEM

NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = T85 AND TB7

'OITEM

SUMMARY OF COAST PHASE RULES
T=-1 INSUFFICIENT PROPELLANT
7=2 RESERVED
T=3 MAIN FUEL VALVE FAILS TO CLOSE
T=4 MAIN OXIDIZER VALVE FAILS TO CLOSE
T=5 RANGE SAFETY SYSTEM NOT SAFED AFTER INSERTION
T=6 COLD HELIUM SHUTOFF VALVE FAILS OPEN
T=7 AUXILIARY HYDRAULIC PUMP FAILS
T-8 LOSS OF ATTITUDE CONTROL
T1=9 CONTINUGUS VENT REGULATOR FAILS TO OPEN
7=10 APS ULLAGE ENGINE FAILS ON
T=11 T8BS OR TB7T FAILS TO INITIATE
T7=12 RESERVED
T=13 IU ENVIRONMENTAL CONTROL SYSTEM FAILS
T=1s COMMON BULKHEAD DELTA P
T=15% LOSS OF S$=1VB STAGE PNEUMATICS
T=16 LOSS OF ENGINE CONTROL BOTTLE PRESSURE
T7=17 LM2 TANK VENT FAILURE OR LEAK
T=18 LOw COLD MELIUM sSupPLY
7-19 LOX TANK ULLAGE PRESSURE 1S LESS THAN 31 PSIA
7=20 J=2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS
T=21 PU VALVE FAILURE
T=22 S=[VB LOSS CF HMYDRAULIC FLUID
T=23 RESERVED
T=2s RESERVED
T=2% LOX NON=PROPULSIVE VENT FAILS TO OPEN
T=26 LH2 LATCHING VENT VALVE FAILS TO OPEN
Te27 GH2 STAAT BOTTLE DUMP FAILS TO OCCUR
T=28 COLD MELIUM DUMP FALILS TO OCCUR
7=29 RESERVED
7=30 RESERVED

THE FOLLOWING MISSION RULES ALSO APSLY TO TMIS SECTION=== NONE

MISSION IIEV DATE SECTION GROUP PAGE
APOLLO 11 4/16/69|SLV = TBY
: ] AND T87 T=1




NASA - Manned Spacecraft Center

MISSION RULES.

™
EV  ITEM SECTION 7 = SLV = TBS AND TB7 )
RI'RULE PCONDITION/MALEUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
L} L L L}
L] L] 1 L]
) 1 '
T=1 PRIOR TO RESTART, 'EARTM 'NO S=1V8 RESTART ' CUE===
INSUFFICIENT 'ORBIT ' '
PROPELLANT REMAINS ' 'BSE INFORM FLIGHT ANOD ' PROPELLANT  REMAINING  AS
FOR ACHIEVEMENT OF ' 'RECOMMEND NO S=1VB3 ' ASCERTAINED OURING REAL=TIME
TLI GUIDANCE ' 'RESTART. ' MONITORING EVALUATIONS.
CUTOFF ' ' '
' 1 1]
' 1] .
’ ) ]
. ] '
RULE NUMBER 7=2 S ' '
RESERVED, ' ' '
. ] ’
L] ] '
' ] L
7=3 J=2 ENGINE MAIN ' ' ' CUESew=
FUEL VALVE (MFV) ' ' '
FAILS TO CLOSE AT==m! ' ' le MAIN FUEL VALVE POSITION
' ' ' | Ga=a01) ¢
Ae FIRST S=IV8 'EARTN 'Ae CONTINUE MISSION '
CUToFF 'ORBIT ' ' 2. MAIN  FUEL VALVE OPEN
' ' 8SE INFORM FLIGMT AND ! (X118=401),
: ' COMMAND (ASAP ) e '
) )
' ' le PREVALVES AND '
' ' RECIRC SHUTOEFE ' 3. FUEL  FLOWMETER  FLOWRATE
' ' VALVES CLOSED ' (F2=401)e
' ' (SEE NOTEL) '
' ' ' ' FUEL RECIRC  FLOWRATE
' ' 2¢ ATTEMPT TO CLOSE ! (FS=a01),
' ' MEV '
] . ' NOTE§~==
! ' IF SUCCESSFUL» BSE !
' ' COMMAND === ' le IF THE MFV 1S OPENe THE LH2 g
' ' ' PUMP INLET PRESSURE wiLL GO TO ZERO * _
' ' 3¢ PREVALVE AND RECIRC! PSIA AFTER COMMAND ACTION (Aelle
' ' SHUTOFF VALVES '
' ' OPEN ' 20 THIS FAILURE WwILL REQUIRE
' ' ' EVALUATION OF Lm2 RESIDUALS TS
' ' ' DETERMINE ACEQUACY FOR TL! VELGCITY
' ' ' CUTQFF (REF FMR 7T=1),
8¢ SECOND S=IVS 'TLC '8e CONTINUE MISSION '
cyrore ' ' \
! ' BSE INFORM FLIGHT AND '
' ' COMMAND === '
. L] L]
' ' le PREVALVES AND '
' ' RECIRC SwuTOFF '
: ' VALVES CLOSE '
L} L
' ' 2¢ ATTEMPT TO CLOSE !
' ' MEV '
] L} ]
' ' WHEN S=lVB8 IS AT ’
' ¢ PROPER OUMP ATTITUDEs !
' ! BSE COMMAND === '
' J 3¢ PREVALVES AND '
' ' RECIRC SmyTOFF '
¢ ' VALVES OPEN '
MISSION REV IDAT! SECTION GROUP PAGE
APQLLO 11 /16/69 ISLV = TBS
: ANO T87 7=2




NASA - Manned Spacecraft Center

MISSION RULES.

cyrorr

B8SE INFORM FLIGHT ANO
COMMAND ===

le PREVALVES ANO
RECIRC SHUTOFF
VALVES CLOSED

20 ATTEMPT TO CLOSE
MOV

AT INITIATION

OF LOX DUMPs

85€ COMMAND ===
3¢ PREVALVES ANO
RECIARC SwUTOFF

REV. [TEM: SECTION 7 = SLV = T®S AND TB7
R 'RULE |'CONDITION/MALFUNCTION! PMASE ! RULING ! CUES/NOTES/COMMENTS
1] U 1 L '
' d A L] '
T=s J=2 ENGINE MAIN ! ! ' CUES ===
OXIDI2ER VALVE (MOV)'® ' '
FAILS TO CLOSE AT===! ' ' le MAIN OXIDIZER VALVE POSITION
' ] ' (G3=401)¢
Ae FIRST s=Iv8 "EARTH 'Ae CONTINUE MIS$ION/NG '
curorr 'oR8IT ' S=!V8 RESTART ' F MAIN OXIDIZER VALVE QOPEN
' ' ' (K120=401).
' BSE INFORM FLIGHT ANO !
J COMMAND (ASAP) == ' 3e LOX FLOWMETER  FLOWRATE
' ' (Fl=401),
! le PREVALVES AND '
! RECIRC SHUTOFF ' NOTESw==
! VALVES CLOSED ' '
' : le A RESTART wWILL BE ATTEMPTED =
: 20 :;:ENPT TO CLOSE : THME MOV CAN B8E CLOSED.
' ' 20 THIS FAILURE wILL REGUIRE
' IF SUCCESSFUL. BSE ' EVALUATION OF LOX RESIDUALS ™™
' COMMAND === ' DETERMINE ADEQUACY FOR TLI VELOCITY
' ' CUTOFF (REF FMR 7=1),
' 3¢ PREVALVE AND '
' RECIRC SHUTOFF '
' VALVES OPEN '
1 1
¢ 1F MOV CANNOT 3E ¢
' CLOSEDs RECOMMEND NO '
' S={V8 RESTART J
] '
1] )
8¢ SECOND SURN T 'Be CONTINUE MISSION '
’ ]
L ’
] ]
] ]
] L
1] ’
L] .
1] ’
L] ’
L L
] '
] L
L L
] t
] ]
L .
] ]

T e m e e e " e e e e e .. em®® e ® " we " a =

VALVES QPEN

misston [nev foare  [secriom arOUP pAGE
APOLLO 11 /16769 JSLY =~ T8S
; ANO 187 7=3




NASA - Manned Spacecraft Center

MISSION RULES.

AToos L]

Ao TBS + le& SEC

Ae

CONTINUE MISSION
NO S~lv8 RESTART

BSE INFORM FLIGHT AND
COMMAND ===

le LOX NPV VALVE OPEN

2¢ ATTEMPT TO CLOSE
STAGE COLD HELIUM

DISCHARGE PRESSURE GREATER THaAN 200
PSIA (D0105=403),

26 LOX TANK ULLAGE PRESSURES
(D0179=406+C0180=406),

3¢ COLD MELIUM BOTTLE PRESSURE
DECAYING (D0016=425+ D0263=@03!

NOTES§ ===

eV [TEM SECTION 7 = SLV = T3S AND T87
RI'RULE JCONDITION/MALFUNCTION' PMASE RULING ' CUES/NOTES/COMMENTS !
L] 1 1 1]
L] ) ) [
] 1 L]
T=5 RANGE SAFETY SYSTEM ' ' ' CUES ===
NOT SAFED AFTER ' ' '
INSERTION ' ' ! le FIRING UNIT 1 RS EBW GREATER
' ' ' THAN  OR  EQUAL TQ le6  VOLTS
Ae PROPELLANT ' 'Ae CONTINUE MISSION ' (M30=all),
DISPERSION ' ' '
SYSTEM NOT ARMED ' ' ' 2¢ FIRING UNIT 2 RS EBW GREATER
' 4 BSE INFORM FLIGHT AND ! THAN OR  EQUAL TO 1le6 VOLTS
' J RECOMMEND RSO SEND ' (M3l=611),
: : SAFE COMMAND '
L]
8¢ PROPELLANT ' '8¢ SPACECRAFT SEPARATION ' 3« RANGE SAFETY RECEIVER NOeo L
DISPERSION J ' ENABLE (NS7=41l) BETWEEN 244 AND &5
SYSTEM ARMED ANO ! ' VOLTS.
RSO MAS NOT SENT ! B8SE INFORM FLIGHT AND '
MECO ! ' 4e RANGE SAFETY RECEIVER NOs 2
' le RECOMMEND ' ENABLE (N62=641l1) BETWEEN 244 AND 445
' SPACECRAFT ' VOLTS,
' SEPARATION TO A !
' SAFE DISTANCE ' 5¢ . RSO OISPLAY ANDO  COMMANO
: (7000 FT), : SYSTEM STATUS,.
' 20 WHEN SPACECRAFT MAS' NOTE S ===
' REACHED A SAPE '
' OISTANCE» ) le RSO SMOULD NOT ATTEMRT TC
' RECOMMEND RSO SENO ' SAFE TME RANGE SAFETY RECEIVERS ON
J SAFE COMMAND. ' REVS 2 AND 3 UNTIL MCC CONFIRMS TwWE
' ' PROPELLANT OISPERSION SYSTEM IS NQT
: : ARMED (CONDITION A ONLY!e
' ¢ 2¢ EITHER CUE 1 OR <uE 2 15
¢ ' SUFFICIENT FOR [MPLEMENTING ™IS
: ' RULE
L]
L] L} -
1] 1]
1] 1]
) . 1
. L
T8 S=1vB STAGE COLD TEARTH ' CUES ===
HELIUM SHUTOFF 'ORSLIT '
VALVES FAIL TO CLOSE' ' le COLD  HELIUM  REGULATCR
]
1}
‘
L
)
L]
)
1]
L]
1]
L]
L
L

8¢ TBT + lel SEC

. PP e S PG e e e Ree®e e e e m® " -

- e e ® e e e ce® e e® e e %" " .. .®e " ==
¢ P ® PTE® B ® e C® NG WO Ee e e e e e e ... ee . ==

SMUTOFF VALVES
IF 2 SUCCESSFUL, BSE !
COMMAND IMMEDIATELY==='

L}

3¢ LOX NPV VALVE CLOSE!
[

1F 2 1S UNSUCCESSFUL»
BSE INFORM FLIGHMT AND
RECOMMEND SPACECRAFT
SEP IF LOX ULLAGE
PRESSURE AT 350 PSIA OR
SATURATED.

8¢ CONTINUE MISSION

SEC) BSE INFORM FLIGNT
AND COMMAND ===

le LOX NPV VALVE OPEN

A

'

]

L}

.

)

L

L

L]
AFTER TB7 + 2 MIN 30 !
L]

)

’

'

AT TBT + 15 MIN BSE ¢
'

L]

,

Al

le FAILURE TO CLOSE THE SHUTOFF
VALVES WILL RESULT IN THE DEPLETION
OF THE COLD MELIUM.

20 ACTION REQUIRED TO AvVOQOlD
EXCEEDING LOX TANK OVERPRESSURE OR
BULKMEAD POSITIVE DELTA PRESSURE
LIMITS (FMR 7=l4)e 3¢ SEE FMR T7T=18
FOR RESTART CRITERIA FOR OFF=NOMINAL
COLD MELIUM PRESSURE.

SEND===
2¢ LOX NPV VALVE CLOSE
M1SSI0N ]llv DATE SECTION GROUP PAGE
APOLLO 11 A/16/69]SLV = TBS
) ANO TBT7 Tos




NASA - Manned Spacecraft Center

MISSION RULES.

gV ITEM SECTION 7 = SLV = TBS AND TB7
N "RULE |'"CONOITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
L L] . L ’
L L L ] 1]
] L L
7=7 S=1V8 AUXILIARY ' ' ' CUES ===
HYDRAULIC PUMP FAILS' ' '
! ! ' Aels SYSTEM PRESSURE ABOVE 173¢
Ae TQO TURN OFF AS 'EARTH ‘Ae CONTINUE MISSION ' PSIA (Dal=403). |
SEQUENCED 'ORSIT ' '
' ' BSE INFORM ' 2 RESERVOIR LEVEL B8ELOW 50
: : FLIGHT AND ' PERCENT (L7«40Q3), 1
1]
J 'le ATTEMPT TO TURN OFF ! 3o AFT BUS NOe 2 CURRENT ABOVE
' ! AUXILIARY HYDRAULIC ' 20 AMPS (M22=404l,
' ' PUMP AS SOON AS '
! ' POSSIBLE ' e HYDRAULIC RESERVOIR <348
' ' ' PRESSURE GREATER THAN 137 Psla
' ' ' (D&2=403) -
L} 1] ]
1] 1] 1]
' ' ' NOTES===
L} L] L
] 1] '
' ' ' FAILURE TO TURN OFF HYDRAULIC
! ¢ ' PUMP DEPLETES AFT NOs 2 BATTERY IN
' ' ' APPROXIMATELY 90 MIN AND OVERHEATS
' ' ! HYORAULIC SYSTEM IN APPROXIMATELY 0!
' ' ' MIN
L 1] 1
8¢ TO TURN ON : 'Se CONTINUE MISSION ' CUES ==
L ]
le AS SEQUENCED ' le BSE INPORM FLIGHT ¢ Bels SYSTEM PRESSURE BELOW 1700
AND THE ' ' AND ATTEMPT TO TURN ON' PSIA (Dal=e03). —
HMYDRAULIC ' ' AUXILIARY HYORAULIC !
FLUID TEMP IS ! ' PUMP ' 2. RESERVOIR OIL LEVEL A8BOVE 50
BELOW OR ' ' ' PERCENT (L7=403),
PREDICTED ' ' '
7O DROP BELOW ' ' ' 3¢ AFTER B8US NOs 2 CURRENT AT
10 DEG F ' ' ' ZERO AMPS (M22=404).
BEFORE NEXT ! ' '
STATION A0S ' ' ' 4e RESERVOIR PRESSURE LESS THAN
' ' ! 89 PSI (D42=403),
20 AT TB6 + 3 'TLC J 20 BSE INFORM FLIGMT !
MIN 39 sEc ' ' AND ATTEMPT TO TURN! Se MYDRAULIC PUMP INLET OIL TEMP
' ' OFF AUXILIARY ' (C30=401)
' ' MYDRAULIC PUMP [
' ' ' 6e RESERVOIR OIL TEMP (C31=403)e
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69|SLV = TBS
' AND TB7 T=9




NASA - Manned Spacecraft Center

MISSION RULES.

REV I TEM! SECTION 7 = SLV = TBS AND TB?
R]'RULE PCONDITION/MALFUNCTION' PMASE ! RULING ! CUES/NOTES/COMMENTS
1) ' ]
' ' 1)
=8 LOSS OF ATTITUOE ' ' CUES ===
'
L

CONTROL DURING

Ae TBS AND TBT TO 'EARTM Ae
TB7 + 15 MIN 'OR8IT/
'TLC

L)
1
'
'
!
1)
1
[
L
1)
'
)

SPACECRAFT GUIDANCE
TAKEOVER

BSE INFORM FLIGHMT AND
RECOMMEND SPACECRAFT
GUIDANCE TAKEOVER

IF UNSUCCEZSSPUL, BSE
RECOMMEND SPACECRAFT
SEPARATION

Ae leo ANGULAR RATES = pITCH
(R4=6029 R13=602) OR YAW (SR8~ 4§02,
R8=602) s GREATER THAN Qe3 2EG/3EC
ANO NGT DECREASING» AND KL
(R6=602» R12=602)» GREATER THAN C.5
DEG/SEC AND NOT DECREASING

2s PLATFORM GIMBAL ANGLES -
PITCHe YAWs CR ROLL (H60=603)
CHANGING AT RATES CORRESPONDING 10
THOSE I[N CUE 1

3e LOSS OF ATTITUCE CONTROL ALERT
(SEE NOTE 2)

L
A
]
L]
)
)
)
’
)
L (]
L} 1
L] ]
L} )
L} 1}
L .
1 1] 1
) L L}
L 1 )
) 1 )
Be TBO TO TB6 *+ 9  'TLI 'Be TLI INMIBIT ' 8¢ lo ANGULAR RATES = PITCH
MIN 20 SEC ' ' ' (R6=602+s R13=602) OR YAW (RS= 602,
' ' BSE INFORM FLIGHT AND ' R8=602) GREATER THAN 0.5 DSG/SEC ANC
' ' RECOMMEND TLl INMIBIT '  NOT DECREASINGe AND ROLL (R6=402,
' ' ' R12-602) GREATER THAN 0.3 CEG/SEC
' ' ' AND NOT DECREASING
L ]
' ' ' 2¢ SAME AS CUE A.2
1 L '
' ' ' 3o SAME AS CUE Ae3
' (] ]

Ce AFTER TB7 + 18  'TLC 'Ce CREW DISCRETION ' Co le ANGULAR RATES PITCH
' ' ' (R4=602s R13=602)s YAW (RB=502»
' ' BSE INFORM FLIGMT AND ' R8=602)s AND ROLL (R6=602s R12=50z)
' ¢ FIDO ' GREATER THAN 140 DEG/SEC AND NCT
' ' ' DECREASING
1] 1] 1]

' [ ' 24 SAME AS CUE A2
' ' ' K]
¢ ' ' 3¢ SAME AS CUE Ael
] L] 1)
Oe AFTER T8O 'TLe 'Oe CONTINUE MISSION ' Des SAME AS CUES Csls Coe29 AND Co3
INITIATE ! * '
' ' BSE INPORM FLIGHT AND *
' ! FI0O AND TERMINATEw=w !
' ' ' !
' ! le PROPELLANT DUMP : 3
' 4
' ' 2¢ ULLAGE ENGINE BURNS'
1] L] L}
' ' ! NOTESew=
L] L] 1]
' ' ' le AFTER S=lvB CUTOFF AND DURING
' [ ' PROGRAMMED MANEUVERS THE ABOVE RATE
' ' ' LIMITS ARE NOT APPLICABLE
] . 1]
' ' ' 26 LOSS OF ATTITUCE CONTROL ALERT
' ' ' WILL BE GIVEN FOR TME FOLLOWING
' ' ' CONOITIONS===
L] 1] L]
' ’ ' (A)  LVOC/LVDA  COMPUTATIONAL
' ' ' FAILURE
L} 1] L}
' ' ' (8)  ABNORMAL  ATTITUDE  ERROR
' ' ' SIGNALS
L} . [}
' ' ' (C) FAILURE TO INITIATE PROPER
' ' : GUIDANCE SEQUENCE
L L]
' ' ' (D) ATTITUDE REFERENCE FAILURE
bission  hev bare  hecrion | baae
POLLO 11 h/16/69 BLV =~ TBS
‘ .7 T=¢




NASA - Manned Spacecraft Center

MISSION RULES.

ey ITEM SECTION 7 = SLV = TBS AND T87
RI'RULE ["CONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NQTES/COMMENTS
) p ’ ' 0
L p 1 L] L
1] L N L]
7-9 CONTINUCUS VENT 'EARTH 'CONTINUE MISSION/NO ' CUES ===
SYSTEM (CVS) 'ORBIT 'S=1v8 RESTART '
REGULATOR FALLS TO ! 'BSE INFORM FLIGHT ANO ' le CVS  NOZILE  PRESSURE
OPEN IN TBS (TBS + ! ' ' (D181~409s D182-409).
59 SEC) ' ' '
' 'le ATTEMPT TO OPEN CVS ' 24 CVS  REGULATOR  CLJISED
' 'RELIEF QVERRIDE SHUTOFF ! (K154=411),
' ' VALVE '
' ' ' 3. LH2  ULLAGE  PRESSURE
: :xr UNSUCCESSFULy BSE=== : (D177-408s D178=408).
' '2¢ VENT THE LN2 TANK '
' ' PRIOR TO T8B& TO A ' NOTE§ ===
' ' VALUE BELOW THE '
' '  PRESSURE REQUIRED FOR !
' ' T86 INITIATE ' le IF TME CVS REGULATOR FAILS 70
' ' ' QPENe THE LM2 SATURATION TEMPERATURE
' 'IF THE LM2 BLOWOOWN IS '  WILL INCREASE ABOVE RESTART LIMITSe
' 'COMPLETED wITHIN 30 '
' '"MINUTES PRIOR TO TBé ' 2s COMMAND ACTION wilL REQUIRE
' VINITIATEs COMMAND=== ' EVALUATION OF LM2 RESIDULAS TO
' ! ' OETERMINE AOEQUACY FOR TL! VELOCITY
' '3¢ ULLAGE ENGINES ON ' CUTOFF. APPROXIMATELY 150 POUNOS OF
: ' ' LM2 WILL BE LOST FOR EACH PSi THE
' 'AFTER 90 SEC OF ULLAGE ' LM2 TANK 1S VENTED BELOW 19.3 PS!Ae
' ! SEND=== '
L 1] 1]
: :~- ULLAGE ENGINES OFF :
' 'ULLAGING SNMOULD BE '
¢ 'COMPLETED PRIOR TO THE !
' 'AMBIENT REPRESSURIZATIONG'
' L] L
"EARTH ‘IF NEITWER COMMANO '
'ORBIT 'ACTIONIS) 1 NOR 2 IS '
' YSUCCESSFUL) BSE RECOMMEND!
: :no $=1V8 RESTART. :
L] L ]
L] ’ 1]
] 1] L
L L} L]
' ] '
] 1] ]
] L L
. L} ]
7=10 | APS ULLAGE ENGINE(S)'EARTH 'CONTINUE MISSION ' CUES ===
'ORBIT/ ! '
THRUST FAILS TO 'TLI/TLC ! ' le ULLAGE ENGINE THRUST CMAMBER
TERMINATE AT ' '8SE INFORM FLIGMT AND ' PRESSURE GREATER THAN 90 PSIA
SEQUENCED TIMES ' 'ATTEMPT TO TERMINATE ' (D220=6alas D221=41%5).
' 'ULLAGE ENGINETHRUST. '
' ' ' 24 APS HELIUM SPHMERE PRESSURE
' 'IF UNSUCCESSFUL, 8SE '  OECREASING  (D38=4lay D36=6l8,
' " INFORM FLIGHT OF ' D28=414¢ D281=41%),
' 1 IMPENDING LOSS OF '
' :Aff!YUD! CONTROL o :
.
L] (] L]
L] L] 1]
] L] L]
L L L]
7=11 | TIME BASE 5 OR TIME 'EARTM 'SPACECRAFT SEPARATION ' CUES ===
BASE 7 PAILS TO 'ORBIT ' '
INITIATE AT $=1VB8 ‘TLC 'BSE INPORM PLIGHMT AND ’ LVDC FAILURE
cyrose ' 'RECOMMEND [MMEDIATE '
' YSEPARATION TO A SAFE ' NOTE===
' 'DISTANCE '
. ' ’ THIS CONDITION WILL RESULT IN
' ' ' LOSS OF SEQUENCING AND PITCH AND YAW
' J ' ATTITUDE CONTROLe
L] ] [ ]
. (] L}
RULE NUMBER 7=12 IS ° ' '
RESERVED, ' ' '
Mission  Rev pare Iucnon oup |
POLLO 11 /16/69 SLV = T8S
' NO TB? T=7




NASA - Manned Spacecraft Center

REV  ITEM

MISSION RULES.
SECTION 7 = SLV = TBS AND TB7

RI 'RULE I'cononxowmuruncrmu'

TEMPERATURE S
PREDICTED TO BE
EQUAL TO OR
GREATER THAN

115 DEG.F BEFORE
THE NEXT SITE ACS
OR»

THE LVOC MEMORY
TEMPERATURE (S
PREDICTED TO BE
EQUAL TO OR
GREATER THAN

124 DEGeF BEFORE '
THE NEXT SITE AOS:

'
'
[
]
1
'
'
'
'
L)
'
'
'
'
'

GIMBAL :
[
'
[}
'
.
'
[
'
L]
'
'
'

Be WATER
VALVE OPEN

ANO COOLANT

INLET CONTROL
TEMP [S 93 DEG.F
OR LES8s AND

THE INERTIAL GIMB'L
TEMPERATURE IS !
PREDICTED TO BE '
104 38GQe” OR LESS!
BEFORE THE NEXT !
SITE AQS OR»

THE LVDC MEMORY
TEMPERATURE IS
PREDICTED TO BE
32 DEGeF OR LESS
BEFORE THE NEXT

P

8¢ CONTINUE MISSION

> ® ® ww e ... "e®.® . ... e®a®=

'BSE INFORM FLIGHT ANOD

| SENDweae

' le ECS LOGIC INMIBIT
COMMANO

20 WATER VALVE CLOSED

- ® ® e ® e ®me ®e e ew S e v®e® . ®E"® .. e .®w®®® ®® " ®®® %% ®® e "=

- e ® ® .- ... em - - e~

PHASE ! RULING ' CUES/NOTES/COMMENTS
' d [
' J '
7=13 IV ECS WATER VALVE 'Ae CONTINUE MISSION CUES ===
FAILS TO CYCLE OPEN 'ALL '
AND CLOSED ! le WATER VALVE CLOSED/OPEN
' (G5=6010 G6=601).
Ae WATER VALVE 'BSE INFORM FLIGMT AND
CLOSED AND ! SENO==— 2¢ ME/M20 TEMP (C15=601).
COOLANT INLET '
CONTROL Je GMw MODE CODE 27 BIT 08 SET
TEMPERATURE IS le ECS LOGIC INMIBIT TO ZERO (M60=603),
64 DEGe F OR COMMAND
MIGHERs AND be ST=124 INERTIAL GIMBAL TEMP
(C3I8=¢03)
THE [NERTIAL 20 WATER VALVE OPEN
SUBLIMATOR INLET TEMP

Se
(Cl1l=601)e

6e¢ LVOC MEMORY TEMP (C54=6013),

Te LVDA TEMP NQe 1 (CB35=603),

8¢ LVDA TEMP NOe 2 (C356-=603).

SITE AQS.
MISSION | REV DATE SECTION GROUP PAGE
APOLLO 1} 4/16/6p SLV = T88
) AND TB7 T=8




NASA - Manned Spacecratt Center

MISSION RULES

SECTION 7 = SLv - 798 AND TA7

J 'RULE]'CONDITION/MALFUNCTION' PHASE ! RULING ! CUSS/NQTES/COMMENTS
' ' 1 ) '
1 1 ) ’ L}
L ) L
7=14| S=1v8 STAGE COMMON ‘'EARTH ' ' CUES ===
BULKMEAD DELTA 'ORBIT ' '
PRESSURE REACHES 'TLS ' ' le LH2  TANK  ULLAGE PRESSUAE
OR EXCEEDS~== " ' ' (K177=408s D178=408)
. ’ )
Ae MINUS 20 PSID ' 'Ae CONTINUE MISSION ' 24 LOX  TANK  ULLAGE PRESSRE
OR ' ' ' (D180=~406s
PLUS 30 PSID ' ' BSE INFORM FLIGWT AND '
' U COMMAND === ' 3. LH2 PUMP [NLZT  PRESSUARE
' ' ' (D2=4Q3),
' ' LH2 AND/OR LOX VENT '
' ' VALVES OPEN OR CLOSED ' 4 LOX PUMP  INLET PRESSLRE
' ' TO PRECLUDE REACHMING ' (03=403)
' ' SEPARATION LIMITS '
L ) L}
Be MINUS 26 PSID ' 'Be SPACECRAFT SEPARATION !
OR ' ! ' NQTESw==
PLUS 36 PSID d t BSE [NFORM FLIGHT AND *
' ' FIDO AND RECOMMEND ' 1e MINUS DELTA PRESSURE 1z
' ' SPACECRAFT SEPARATION ! DEFINED AS A FUEL TANK  ULLAGE
' ' TO A SAFE DISTANCE ' PRESSURE GREATER THMAN THE “CX  TANK
' ' ' ULLAGE PRESSURE.
) ) '
' ' ' 2. PLUS CELTA  PRESSUAE 4
' ' U OEFINED AS A Lex TANK JiiAse
' ' ' PRESSURE GREATER THAN THE FUEL TAANK
! ! ' ULLAGE PRESSURE. i
) 1] 1] 1
! ' ' 3 THE MINIMUM RECQOMMENZED
' ' ' DISTANCE BETWEEN TRE S={VvB AND =
' ' d SPACECRAFT 1S 7,000 FT,
) L} L]
' ' ' “o THE  BULKHEAC  wiLl !
' ' ' STRUCTURALLY FAIL AT THE uLTIMATZ
' ' ' LIMITS OF MINUS 3245 PSIC 3R PLU3
' ' ' £240 PSIDe
‘
{
H
MISSION L Reyl DATE | SECTIQN GRQUP PAGE
APOLLO 1] 4/16/69 SLV = T8S
AND TB? 1=9




NASA - Manned Spacecrait Center
MISSION RULES

SeL T SECTION 7 - iy = TBS aND TB7

R| 'RULE |'CONDITION/MALFUNCTION' PHASE ! RULING CUES/NOTES/COMMENTS

i

[ ' ' i

) ’ ' ‘

T7-1% LOSS OR IMPENDING 'EARTH ;

LOSS OF S=[v8 STAGE 'GRBIT
PNEUMATICS PRESSURE '

CUES === i
'

Asle ENGINE PUMP PURGE REZURATIRI
PRESSURE (D80=603) TA{L: TJ ZESCREA3E
FRCM ABOUT 1GO0 PSiA ™0 agouT Le

Ae ENGINE PUMP PURGE' Ae CONTINUE MISSION

HELIUM SHUTOFS
VALVE AS REQUIRED

) )

1 1

1] )

+ ]

L} L]

1 )

L [}
FAILS ON (TBS + 1! ! ! FSIAe
MIN 3 SEQ) ' ' !

' ! B8SE INFCRM FLIGHT ANO ' 2, AMBIENT  <ELIUM ENEGAATI I

' ! ' SPHERE PRESSURE (0235=4C3, 0254=6C3 @

' ' le ATTEMPT TO ' JECREASING AT 8 PSI/MiN, {

¢ ' TERMINATE PURGE ‘ H

' ) '

! ' IF UNSUCCESSFUL, '

' ' COMMANO === ! :
| ) ) ] :
3 ! ' 20 AMBIENT HELIUM '

' ’ SUPPLY SHUTOFF VALVE ' H

' ' CLOSED ' |

' 1 ’ §

' ' e REGPEN AMBIENT ' :

' ' HELIUM SUPPLY SHUTOFF ! i

' ! VALVE AS REQUIRED '

) ) )

' ' ' 3¢ LOX REPARSS I.PPLY 23233 3%

! ! ' 1088-402) D284=4Q?)

Be STAGE PNEUMATIC 'EARTM '3, CONTINUE MISSION '
PRESSURE LEAKING 'GRBIT/ ' [
AT GREATER THAN 6'TLC ! 3SE INFORM FLIGHT ANOD '
PSI/MIN [N T3% OR' ' CCMMAND === ! :
EXCESSIVE LEAKAGE! ' ' :
CURING T87 ' ! le AMBIENT MELIUM ' Bele STAGE SNELMATIC iuR3lr
! SHUTOFF VALVE ! PRESSURE (D226=603: -2%0=6313)
' CLOSED '
' ' Ze LOX REPRESS 3UPSLY  PFRELS
' 2+ REOPEN AMBIENT ! (D88=64Q3y D256=403) P
' 1
' ' '
1] L
[ .
] 1]
] b
1

MisSIoN |Rrev |paTe | secTiow ROYP PAGE
APOLLO 11 ©/16/69 SLV = 188
ANO T87 7=10

N
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 = SLV = T8S AND TB?

YRULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1] 1 1]
) ) ]
7=16 S=1Vv8 ENGINE CONTROL'EARTH 'NO S=I1v8 RESTART CUES ===
80TTLE PRESSURE LESS'ORBIT/ '(TBS)/TLI
THAN 400 PSIA YTLI 'INMIBIT (TB6) le ENGINE CONTROUL 8CTTLE
' ! PRESSURE (D19=401» D242=6401),
' 'BSE INFORM FLIGHT AND
' 'RECOMMEND NO S=~IvB 2. REPRESSURIZATICN 80TT. S
' 'RESTART PRESSURE (020=403) 088=403,
: : 0249=403y 0254=403),
) L}
] )
L] '
) )
] )
) ]
] 1]
L} L]
T=-17 LM2 TANK VENT 'EARTH 'CONTINUE MISSION CUES ===
FAILURE OR LEAK 'ORBIT '
OURING ORBITAL COAST! y le LM2  ULLAGE  PRESSURE
L}

'
’
[
[
[
L
'
.
.
'
1)
"
'
[
]
)
[
.
[
'
'
'
'
[
)
'
[
[
.
1
'
L
[
L
L
L}
L
'
L}

'IF LM2 ULLAGE PRESSURE
'DROPS BELOW 17 PSIAs BSE
' COMMAND ===

)

'le BOOST LM2 VENT VALVES
' CLOSED AND QVS

' REGULATOR CLOSED

' (ORIFICE OPEN)

)

'IF THE SITUATION CANNOT
'BE CORRECTED, AFTER
"INITIATION OF BURNER
'REPRESSs BSE COMMAND===
1]

'2¢ SECOND BURN RELAY OFF
0

L
]
]
)
L
[
)
1
)
)
)
(]
[
]
L
L
'
L
L
U
[]
[]
L
)

(D177=408s D178=608),

2 LH2  PUMP  INLET PRESSURE
(C2=403),

3. LH2VENT CLOSED OISCRETES
(K1=610s D210~410)+

NOTES===

le IF THE ULLAGE PRESSURE RISES
ABOVE 21 PSIA AFTER THE REGULATOR
HAS BEEN CLOSED THE REGULATOR
SHOULD BE CYCLED TO MAINTAIN A 17 TO
21 PSIA ULLAGE PRESSURE IN LM2 TANK.

2e EXISTENCE OF A SERIOUS LEAK
wiLlL BE VERIFIED B8Y LITTLE OR NO
PRESSURE RISE DURING BURNER REPRESSe

3 REPRESS REQUIREMENTS ARE
BASED ON LM2 TANK ULLAGE PRESSURE OF
21 PSIA AT IN{TIATION, OF RESTART
SEWUENCE., :

LX) [F LH2 TANK ULLAGE PRESSURE
OROPS BELOW 19¢5 PS[A OURING TBS»
RESULTING PROPELLANT LOSSES SHOWLD
BE INCLUDED IN THE EVALUATION OF
CAPABILITY TO ACHIEVE TLI GuUIDANCE
CUTOFF PER FMR T=l,

MISSION EV PATE L!CT!ON LROU’ PAGE
POLLO 11 /16769 BLV = TBS
NO TBT7 T=11




NASA - Manned Spacecraft Center

MISSION RULES

SE T SECTION 7 = SLV = TBS AND TB7
-
R_LRUI.E CONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
u . ' ' -
U 1 L} 1]
7-18 LOW COLD MELIUM ' ' '
SUPPLY PRESSURE ! ' '
) ] L
Ae LESS THAN 1000 'EARTH ‘Ao CONTINUE MISSION '
PSIA DURING TBS 'ORBIT ' '
' ' B8SE INFORM FLIGMT AND !
' ' COMMAND FROM LAST '
' ' STATION PRIOR TQ TBG=='
) . )
' J BURNER LOX SHMUTDOWN '
' ' VALVE CLOSE ON '
' ' ' VEwm=
] ) ]
' ' ' COLDO  HELIUM  SPMERE PRESSURE
' ' ' (D261=4034 $263=403),
Be LESS THAN 450 ‘Tl '8e CONTINUE MISSION '
PSIA CURING ' ' '
BURNER ' ' '
REPRESSURIZATICN ! ' BSE INFORM FLIGHT AND *
' ' COMMAND === '
L ] )
' ' le BURNER LOX SHUTDOWN'®
! ' VALVE CLJOSE ON '
L} ' '
! ' 2¢ BURNER LOX SHUTDOWN'
: ' VALVE CLOSE OFF '
1 1]
Co LESS THAN 350 'EARTH 'Ce NO S=IVvB RESTART '
PSIA PRIOR TO 'ORBIT/ ' (TBS)/TLI '
RESTART 'TLL ' INMIBIT (TB6) '
' ) ]
! ' BSE INFORM FLIGHT AND
' ' RECOMMEND NO S=[vB '
' ' RESTART. '
1] ) .
' [ ' ‘
f ' ' —_
L ) L
) ) )
7=19 | LOW LOX TANK ULLAGE 'EARTH 'Ae CONTINUE MISSION ' CUES ===
PRESSURE 'ORBIT 'BSE INFORM FLIGHMT ANO '
! ! COMMANO === ' le LOX  ULLAGE  PRESSURES
' ' ' (D179=4Q06¢ 0180=406)
Ae LOX ULLAGE ' 'le BURNER LOX SMUTDOWM '
PRESSURE LESS ! ' VALVE CLOSE ' 2 LOX  PUMP  INLET PRESSURE
THAN 3] PSIA IN ' ' ' (03=403)
TB’ ] ] L v .
) 1] L
4 126 LOX VENT VALVES B800ST !
' ' CLOSE '
L ) )
' 'AS CLOSE AS POSSIBLE TO !
' 'TB6 + 7 MIN 30 SEC, BSE '
' ! COMMAND === '
L ' )
' '3, LOX REPRESS ON '
L 1] )
] ’ )
B¢ THE AMBIENT ! 'Be TLI INWIBIT '
REPRESS SYSTEM ' ' BSE INFORM FLIGHT AND '
DOES NOT INCREASE' ' RECOMMEND TLI INWIBIT !
THE ULLAGE ' ! '
PRESSURE TO AT ' ' '
LEAST 20 PSIA FOR' ' '
FIRST OPPORTUNITY! ' '
RESTART OR 23 . ' ' i
PSIA FOR SECOND ‘! : N
OPPOKTUNITY ' ' '
PESTART BY TB6 + ' ' '
9 MIN 10 SEC ' ' !
Mission IREv 10ATE T GROUP PAGE
APOLLO 11 4/16/69|SLV = TBS
AND TBT7 T=12




NASA - Manned Spacecraft Center

MISSION RULES
(R SECTION 7 = SLV = TBS AND TB7

R |RULE 'EONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' ' ’ '
' ’ ' .
7-20 | J=2 ENGINE START 'EARTH ! ' CUES==-
B80TTLE PRESSURE 'ORBIT ' '
OUTSIDE RESTART ! ! ! le START  BOTTLE  PRESSURE
LIMITS ! ! ' (D17=401s D241-401)
Ae ABOVE 1400 PSIA ' 'As CONTINUE MISSION !
DURING ORBITAL ' ! !
COAST FOR FIRST ! ' BSE INFORM FLIGHT AND !
QPPORTUNITY ' ! SEND=== !
RESTART OR ABOVE ' ! !
1500 PSIA FOR ! ! i
SECOND ! ' le START BOTTLE VENT '
OPPORTUNLTY ! ' OPEN FOR 3 SEC !
RESTART ! ! ’
! ' 2¢ REPEAT COMMAND AS '
! ' NECESSARY TGO INSURE!
! ! A PRESSURE OF LESS '
' ' THAN 1400 ‘PS1A FOR '
! ' FIRST OPPORTUNITY !
! ! RESTART OR 1500 !
' ' PSIA FOR SECOND '
! ! OPPORTUNITY !
' ! RESTART '
, . '
' ' '
Be ABOVE 1800 PSIA ' 'Be SPACECRAFT SEPARATION '
PRIOR TO RESTART ! ! '
! ' BSE INFORM FLIGHT ANO '
' ' FIDO AND RECOMMENO '
! ! SPACECRAFT SEPARATION !
1 '
7=21 |PU VALVE FAILS TO  'EARTH 'CONTINUE MISSION ! CUES==—
A MIXTURE RATIO ‘oRBIT/ ! '
GREATER 'TLL ! ! le PU VALVE POSITION (G10=40l)s
THAN 540 TO 1 ANY 'BSE INFORM FLIGHT AND !
TIME PRIOR TO ' ! COMMAND === ! 2+ PU FEEDBACK VOLTAGE (Mél=ell)
RESTART ! ! !
[ [ ' NOTES===
! 'le PU VALVE WARDOVER '
' ' POSITION ON (LOW EMR ! le THIS FAILURE WILL REWUIRE
' ' 4¢5 TO 1) (SEE NOTE 1)! EVALUATION OF RESIDUALS TO DETERMINE
' ' ' ADEQUACY FOR TLI VELOCITY CUTOFF
! '1F 1 IS UNSUCCESSFULs BSE'  (REF FMR T=1),
! 'INFORM FLIGHT ANCe== !
! ' ' 2¢ PU FEEDBACK VOLTAGE Méls» IS
! "2, VENT START BOTTLE TO '  ONLY VALID WHEN Py SYSTEM POWER IS
' 'ACCEPTABLE LIMITS ' CN
' ' ' -
' . .
' ' '
' , L
i’
MISSION EV__PDATE [s:cnou lﬁloua PAGE
APOLLO 11 0/16/69 [SLV = TBS N
] NO TB7 T=13
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MISSION RULES

SECTION 7 = sLv = TBS AND TB7

'RULE |CONDITION/MALFUNCTION!'

PHASE !

RULING

CUES/NOTES/COMMENTS

HYDRAULIC FLUID

’
'
'

7=22 S=1vB LOSS OF ENGIMNE'EARTH
'ORBIT/
'TLL

'
'
'

'8SE INFORM FLIGHMT ANOD

'NO Ss~1vB RESTART
'(T88)/TLI
'INWMIBIT (TB6)

)

'RECOMMEND NO S=Iv8
'RESTART

)
’
’
[
[
L}
L
*
L}
'
1
)
L
L)
L]

CUES ===

le MYDRAULIC RESERVOIR OIL LEVEL
APPROX 2ERQ PERCENT (LT=4Q3),

2. HYORAULIC SYSTEM PRESSURE
LESS THAN 1700 PSIA (Dal=sQ3),

3¢ MYDRAULIC RESERVOIR PRESSURE
APPROXIMATELY ZERO PSIA (D42=403),

NOTES===
L7=403 PLUS ONE OF THE CTHER CUES

ARE REQUIRED FOR [MPLEMENTATION OF
THIS RULE.

~—

RULE NUMBERS 7=23
AND 7=24 ARE
RCSERVED.
4
MISSION LEV LATE LECTION ROVP PAGE
APOLLO 11 p/16/769 BLY - T8S
ND TB? Tels
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NASA - Manned Spacecraft Center
AISSION RULES

apvTeEM SECTION 7 = SLV =~ TRS ANO T87

R ERULE iéONDITXON/MALFUNCTKON' PHASE ! RULING ' CUES/NOTES/COMMENTS

] LR
i L

7=2% S=1vB STAGE LOX
NONPROPULSIVE VENT
(NPV) FAILS TO OPEN
AT ===

CUES ===

le LOX NPV  NOZZLE PRESSURES
(D243=4049y D244=6Q4)s
Ae TB? + Q47 SEC

Ae CONTINUE MISSICN 24 LOX TANK ULLAGE PRESSURE

(D179=406s D180=406)4

3. LOx NPV QPEN OISCRETE

le ATTEMPT TQ OPEN THE (K198=6240 K199=6246)¢

LOX NPV VALVE
1F SUCCESSFUL

20 VENT THE LOX TANK
FOR 2 MIN 30 SEC

L}
L}
1]
L}
)
L]
L}
L
L
L]
BSE INFORM FLIGHMT AND °
1
1]
L]
L
1’
L}
,
L
.

THROUGH THE NPV

L]
'
IF UNSUCCESSFUL, BSE '
COMMANQ === '

'

3¢ LOX NPV VALVE CLOSE'
1

4e LOX VENT VALVE OPEN'
FOR «0 SEC

Be TO LATCM OPEN AT
TBE + 17 MIN 3_
SEC

B¢ CONTINUE MISSION

L

'

1

)

1

1

)

L

1

1]

1

1]

1]

' BSE INFORM FLIGWT ANOD
L]

' 1. ATTEMPT TO LATCH
' OPEN THE LOX LATCHING
' VENT VALVE
L]

)

L]

'

)

)

]

1]

‘

]

.

L

]

L]

]

I[F UNSUCCESSFULs BSE
COMMANO ===

2s LOX NPV QPEN

1F B2 UNSUCCESSFUL
BSE COMMANC ===

3¢ LOX VENT OPEN

T=26 LM2 LATCHING VENT
VALVE FAILS TO
LATCH OPEN AS
PROGRAMMED

TLC 'CONT INUE MISSION CUES™™= '
L] .
le LM2 NPV NOZZLE PRESSURE

'8SE INFORM FLIGMT AND
' (0183409 D186=w09).

‘le ATTEMPT TO LATCHM OPEN
' THE LH2 VENT

'

*IF UNSUCCESSFUL, BSE
:COMMANO-—

20 Ln2 ULLAGE PRESSURE
{D177=408¢ D178=408).

3. LH2 LATCHING VENT VALVE
DISCRETES (K210=410+ K211=410)e

124 LH2 LATCHING VENT
' VALVE CLOSED
'

'3s LMH2 VENT VALVE OPEN
'

AT TBT + 15 MIN OR TaT »
'L MR 15 MIN COMMAND ===
'

e > ® ® e * e e e e . e e mE .. e ®®®e == % %% e %% ®e®®® """ "o ==

e = e = e ® @ e e ce ... e, " e ®®® " ... ® ... e"e"® =

'ée LH2 VENT VALVE CLOSE

MISSION IREY IDATE SECTION SROYP PAGE

APOLLO 11 4/16/69|SLv = TBS
AND_TB7 . 7-18




NASA - Manned Spacecraft Center

MISSION RULES

(TEu SECTION 7 = SLV = TBS AND T87
'RULE {CONDITION/MALFUNCTION' PMASE ' RULING ' CUES/NOTES/COMMENTS
J ' ‘' ]
U 1) ] []
Ll ] )
7=27 | ENGINE START BOTTLE 'TLC 'CONTINUE MISSION ! CUES=== 1, GH2 START BOTTLE
DUMP FAILS TO ' ' ' PRESSURE (D17=40ls 0241-601),
INITIATE ' ' '
' 'BSE INFORM FLIGHT AND '
' 'ATTEMPT TO OPEN THE START!
' 'BOTTLE VENT VALVE '
’ L L
1 L] )
] L] ’
) ] .
1 ] L
’ . '
' ' L
) 1] )
) L '
. ) L
728 | s=Ive STAGE COLO 1TLC "CONTINUE MISSION ' CUES ===
HELIUM DUMP FAILS TO! ' '
INITIATE ! ' ! le COLD MELIUM BOTTLE PRESSURE
' ’
'
!
1
’
.
.
.
L
.
)

* e - .= == .---

BSE INFORM FLIGHT AND

'1e¢ ATTEMPT TO INITIATE

' THE COLO MELIUM DUMP
' THROUGH THE BURNER.

)

'IF UNSUCCESSFULs BSE
'"INFORM FLIGHT AND AT TBS
'+ 17 MIN 30 SEC SEND===
]

'2s LOX PRESSURIZATION
' SHUTOFF VALVES OPEN

(D261=64039s D263=403),

MISSION

LIV ‘LAYE IG!OUP

Lscr:on

|

POLLO 11

LV = T8
NO TB7

p/16/69

T=16




3 SLV - TB6
(RESTARTS
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLv = TB6

[TZm?

8=2
§=3

EEDS

Tmg

£=11

=7

T=3

Ry
7=13

Tele

' CUES/NCTES/COMMENTS

SUMMARY OF RESTART PMASE RULES

ACCELEROMETER FAILURE

02/HM2 BURNER LmM2 VALVE FAILS

LH2 CHILLOOWN SYSTEM FAILS

LOX CHILLOOWN SYSTEM FALLS

Lrm2 TANK ULLAGE PRESLSURE LOW

S=ivB ACTUATOR HARDOVER

CONT INUOUS VENT REGULATOR FAILS TO CLOSE

LOSS OF ATTITUDE CCNTROL DURING SECOND BURN

FOLLOWING MISSIiON RULES ALSO APPLY TO THIS SECTION===
S=ive STAGE .0SS COF THRUST
S=[vB AUXILIARY HYDRAULIC PU™MP FAILS

.CSS CF ATTITUDE CONTRCL OURING TBS AND TB7 TO SPACECRAFT SEPARATIONs TBS TO TBE =+ S
MiN 20 SEC

CONTINUCUS VENT SYSTEM (CVS) REGULATOR FAILS TO OFEN IN TBS (TBS + 59 SEC)
[u ECS ~ATER VvALVE FAJLS TC CYCLE CPEN AND CLOSED

S=IvB STAGE COVMON BULKWEAD NELTA PRESSURE REACHES OR EXCEEDS MINUS 20
©SiD OR PLUS 30 PS[Ds MINUS 26 PSID OR PLUS 36 PsSID

S=ivB Z\GINE CONTRQL BOTTLE PRESSURE LESS THAN 4«00 PSIA

L2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

L3Cw CTLO mELluM SUPPLY PRESSURE

LOX TANK LLLAGE PRESSLRE LESS TWAN 31 PSlA [N TB5

PU VALVE FAILS TO A VIXTURE RATIC GREATER THAN 540 TO 1 ANY TIME AFTER RESTART

S=IvE LCSS OF ENGINE WYCRAULIC FLUIC

MISSION REV |DATE SECTIOM GRCUP PAGE
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NASA - Manned Spacecraft Center

*MISSION RULES
SECTION 8 = SLv = TBs

D, TN
R PauLe 'ﬁa-\JI'Z:N/MALFU‘-‘CTZ-N' ImasE ! RULING ' CLES/NOTES/COMMENTS
== ¥ L ’ 1
1’ . 1 ]
' ) '
a=1 INERTIAL PLATFORM tTLl ' ' CUES ===
CAlLURE- ! ' ¢
ACCEILECHE TR ' ' ' le GUIDANCE STATUS wurD (vLQz
' ' ' CODE 24 (ME0=603)
A. AFTER T8e ' 'Ae TLI! [INMIBIT '
INITIATED ByUT ' ' ' SITS Ude ANU 025 FOR 2 aClEL 527
PRIJR TQ T3s + _3 ! ' 8SE INFCRM FLIGHT AND ! TS 'QONE'Y
MIN 10 SEC ' ' FIDO AND RECCMMEND TLI
- ' ' INHIBIT OPRIOR TC TR ! 21TS D24 ANL D23 FCR X ACCEn 37
' '+ 3 MIN 10 SEC. ' TC trCNE'Y
] 1] .
Be AFTER TRG6 + 9 MIN! '8¢ CONTINUE M[SSION ' 3ITS 022 ANu D21 FUR Y wClta S3ET
10 secC ! ! ' TC ''CNE"!
' ' BSE INFCRM FLIGHT AND '
' ' FL1DO. ' 24 ACCELEROMETEX PILKGFFS (As ¢4
; ! ' R Z) INODICATE [N EXCESS OF UeS 3Siu
' ! ' AND  NOT  DECREASING  (mlU=6C3.
! ! ' rll=603s Wl2=6Ud).
L} L} ’
, ' ' NOTES===
L] 1] 1]
' ' ' le LVOC SWITCMES TC A 3ACKL~
' ' ' MQDE AND UTILIZES A PRECQMPLTED F/v
' ¢ ' PROFILE FUN FAILEL AXIS JuriNG S=Ilvs
' ' ' BUnrNe
1 L 1]
' ' ! 2, ACCZLERCMETE Faloune
' ' ' QCCURRING  DURING  ThS  “ar ol ==
' ' ' RECUGNIZED UNTIL seCind SR
' ' ' IGNITION
L L} 1]
1] L] ,
L] L] L
) L 1]
L L} 1] "LN
1
=2 S={v9 STAGE 32/~2 LR 'ISNTIAGE “ISSION ' QUESm==
2UINEI FUEL ! ! '

DRCPELLA" VAL ' 'Y3E [NFCRM™M FLIGRT ANC ' ie SURNER CHAMBpER JuMe
TAlLS CLls8E3 ' VCCVNANDm—- ' TEMRESATURE  INDICATES @80 _zoe =
' ' ' <238 (C2T3e=wlils

! fle BUONEI SALTIIw '
' ! ' 2 JURNER SRuPELLANT vALVE
' 124 CUNTINUCUS VELT SYSTEVY ECSITICHNG (€18C=6lby K132=wul),
' ' CRIFICE Cpeny ! :
. ' ' Je  AYHIENT RESRELSURIZATILN VYolz
' '3e REORESSURIZATION OFF ' S2LECT (K 98=aial,
L] L ’
' ' ' NQTE ===
L} ' )
' ' ' TRE O&/me BURNER V3ITING CIRCGLT
U ' ' ~ILL NOT DETECT FAlLuRE CF Tez
' ' ' SURNER TO IGNITE OR BURNER “uaMo=o T
' 4 ' IN THE EVENT Tee Syt ~=urzooANT
‘ . ' VALVE FAILS CLUSED.
L] 1] .
L ) L
1] L] L]
1] ) 1]
L L] +

MISSION REV JOATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = SLV = TBé

R JRULE 'KONDITION/MALFUNCTION' PHMASE ! RULING ' CUES/NQTES/CCMMENTS
'-l-..--ﬁi , , ,
) ' ) L}
8=3 L2 CHILLOOWN 'TLL 'CONTINUE MISSION ' CUES ===
SYSTEM FA[LS CURING ! ' '
RESTART ' ‘Ao B8SE INFORM FLIGHT ' le LH2 PuUmMF INLET TEMP (C3=4Q3)
PREPARATICN ! ' AND === '
' ' le ATTEMPT TQ CCRRECT 2¢ LM2 RECIRC FLOW (F5=6U&)
' ' SITUATION SPECIFIED!
' ' IN NCTE LleAs 1eBs ' 3¢ M2 PUMP [NLET PRESS (D2=6(3)
L L} 1.0 ]
' ’ ' “e  LM2 FREVALVE WPEN (Kill=wQa:
' ' IF UNSUCCESSFUL '
' ' B8SE INFORM FLIGHWT ! Se wH2 BLEED VALvL Clwsz
' ' AND AT TB 6 + 8 MIN! (K127=601)
' ' 45 SEC COMMAND=== !
' ! 2¢ FUEL LEAD ' Se LH2  RECIRC VALVE cLese
' ' ' (K136=4C9)
) ) )
' ' ' Te LM2 ULLAGE PRESS (D177=wl8s
' ' ' D176=608)4
L} L} L}
' ' ' NQTES===
1 . 1]
' ! ! le LM2 CHMILLDOWN WILL NOT 3t
' ' ' SATISFACTORY [F===
' L] ,
' ' ' (A) OREVALVE [S Pty
1) L L
1 ] .
' ' ' (8) RECIRCULATICN VALVE is
' ' ' CLOSED
L] L ,
' ' ' (C) BLEED VvALVE [S CLoSt.
1 L 1]
' ' ’ (D) CHILLLUWN PUMP IS nCT CA
L} L L)
' ’ ' 2o THIS FAILUKE ANU  TmE Sz
' ' ! LEAU wllL REQUIRE EVALUATIUN CF  wme
' ' ' RESIDUALS TQ DETERMINE ADEWLACLY FCK
' ' ' TLL VELOCITY CUTOFF (R&F FMk 7=,
L} L ’
L 1 ,
. L L]
L L] L]
L} L] L}
mission  |Rev |oaTe  [secTiown GROUP PAGE
APOLLO 11 /16769 lsw - T86 =3
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 8 = sLv = T8¢

R JRULE 'KCNOITION/MALFUNCTIUN' PHASE ! RULING ! CUES/NQTES/COMMENTS
P ey ; ; ; --
' ' ’ L
8= S=lvB STAGE LCX 'Tul 'CONTINUE MISSICN ! CUES ===
CHILLOOWN SYSTEM ! J '
FAILS DURING ' '8SE INFCRM FLIGHT ANQO=== ! Lo LUX  PUMP  [NLET  TCMEERAT ez
RTSTART ! 'le ATTEMOT TO CORRECT ! (Ce=603)
PREPARATIONS ! ' SITUATION SPECISIED '
' ' IN NOTE l.As 1.8, ' Ze LoA CRlealCwh Fulw  vaTz
! ' IN 1.0 ! (Fe=4241,
f ' '
' ' ' 3. LOX  FUMB  INLET ~RE2S8Su~z
' ' ' (D3=403) AND “ox TANK ik AsE
! ' ' PRESSURE (C179=6060 Z18GC=4u6)
' . ]
! ' ' “e <Cx PREVALVE JISCRETES
' ' ' (K1U9=6C3y X11lU=al3)
' L L
! ! ! Se LUX  oLERD VALVz leosio
! ' ' (K126=4C1)
L L .
' ' ' Se Lox RECIRCULATICN VALY z
! ' * CLCSEC (K139=6la)
' L L
’ ' ' NQTES ===
' ) L
' ' ' le LIX CrRILLOOWN alie NuT ==
! ' ' SATISFACTORY [Fee=
L ' ’
' ' ' (A)  PREVALVE [S oren
' ' '
' ' ' (3) RECIRCULATIUN vALWVE (& Cousco
] 1 "
' ' ' (C)  3BLEED VALVE (S Ciisco
. 1] L
' ' ' (0)  CRILLOUwWN PU“P (S AGT o
. L L
L] L] L
) L L]
1 ] L ‘
8=5 LOW LM2 TANK ‘Tl 'TLL INWIBITIT ' CUES ===
ULLAGE PRESSURE AT ! ! !
T86 « 9 MIN {C sSEC ! 'BSE INFORM FLIGHT AND ! le LM2 TANK JLLAGE ~RESSuxc
' 'RECSMMEND TLI INWIBITS ' (D177=wU8s D]178~4u8),
] ' 1]
! ' ' 2. =2 PuMP INLET PRESSWRE
' ' ' 102=6g30,
L ] L
' ' ' NQTE ===
L 1) 1
' ' ' AT TB6 + 9 “In 13 e
' ' ' TANK ULLAGE PRESSURE EER
' . ' PS{A ~IGRER THMAN _LLAGE ~ESSuRc
' ' ' DURING GRBITAL COAST T vEzT I23TaRT
' ' ' REGUIREMENTS,.
) L] 1
L L] L
L] L L]
’ L 1)
L . L
8=6 S=1vB ACTUATQR 'TLL 'TLL INWIBIT ' CUE===
CCNFIRMED mARDCVER ! ' '
(GREATER TrHAN JR ' 'BSE INFORM FLIGRT AND J le ACTUATOR KQOSITICANS +/= § DEG
EQUAL TO +/= 5 DEGs)' 'RECCMMEND TLI INMIBIT ' OR GREATER (Gl=«0Cs Gl=4Q03¢ C2=w(Go»
ORIOR TQ T86 + 9 MIN! ' ' G2=603 ).
10 SEC ! ' !
' ' ' NQTE===
L L L
' ' ' 3CTw INODIVIDUAL ACTLATCR
! ’ ' PQOSITIONS “UST CQOnFIRM  “AL=unlTiCn
' ' ' PRICGR TQ RECCOMWENCING Tui i(nml=ITIT,
L L 1
L . L
' ' '
. . .
L] L] L
!
M1SSICN |REv JoaTeE  [sEcTion GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

apy  ITEM SECTION 8 = SLv = TB6
9 |'RULE |CONDITION/MALFUNCTICN' PHASE ! RULING ' CUES/NOTES/COMMENTS
L} , L T- -
1] L} L} Ll
R=7 S=[vB8 STAGE 'TLl 'CONTINUE MISSION/TLI ' CUES w=e=
CCNTINUCUS VENT ' VINMIBIT '
SYSTEM (CQVS) ' ' ' le CVS NOZZLE ~RESSURE REMA[\:
REGULATOR FAILS TO ! ' BSE INFCRM FLIGHT AND ! GREATER TmaN 23 PSIA (Li8l=seuvy
CLISE CURING ' ' CCMMAND === ' Cil82=4C91.
RESTART SEWQUENCE ' ' '
' ' le SECOND BURN RELAY ! 2e Cvs SEGULATCR CLvsSil
' ' QFF ' (K1S56=641l1,
1} L L
' ' 2e¢ ATTEMPT TO CLOSE ' 3 LH2  TANK  _LLAGz FRESSu=:
' ' THE CVS REGULATOR ! (DL77=4C8s Dl78=4CE1,
' ' )
' ' IF NEITHER 1 NOR 2 IS '
' ' SUCCESSFULs BSE !
' ' INFORM FLIGHT AND '
' ! RECOMMEND TLI INWIBITS'
’ L] L
Q=8 LOSS OF ATTITUDE 'TLL 'SPACECRAFT SEFARATION ' CUES ===
CCNTROL DURING ! ! '
S=IvR SECOND PURN ' '8SE INFORM FLIGHT AND ' le ANGULAR RATES - 2[TC~
' 'F100es CAPCCM INFCRM CREW (R6=602» R13=602), YAN IRS=&02
J 'CF LOSS OF ATTITUCE ' R8=602)9 OR ROULL (R6=602y ~il2=6uc:
' 'CONTRCL ' GREATER TmAN 5 ({EG/SzC AN NCT
' ' ' OECREAS!ING,
' 'CREwW wILL ABQRT ON LIMITS'
' ' ' 2s  PLATFORY GiMHBAL 4NGLES 2(7lr
' ' ' YAws OR ROLL (M6C=603) C=a’GING &7
' ' ' RATES GIVEN [N CUE 1
' L} L
' ' ' 3 LOSS OF aTTITuwE CLnTRen
' ' ' ALERT (SEE NCTE2),
* L} 1]
' ' ' NQTES===
Ll ) .
' ' ' le TME SLV YAW GIMZAL  (Z=AX[3)
' ' ' [S CRITICAL BEYOND +/= &3 -zGe
’ L} '
' ' ! 2. LOSS QF ATTITUOE CunTrun
' ' ' ALERT  wilLL BE SIVEN FOR Tz
' ¢ ' FOLLOWING CONDITIUNS ===
. L] .
' ' ' (A) LvOC/LVOA COMPLUTAT Il NaL
' ' ' FALLURE.
‘ ) )
' ' ' (8) ATTITUDE ©cRRCR  S${GNALS
' ' ' ROLL GREATER THAN +/= 345 uzus 5.7Cm
' ' ' AND YAW GREATER TmAN +/= 5 CtGe
[} ’ 1
' ' ' (C1 FAILURE T2 INITIATE 230sin
' ' ' GUIDANCE SEWUENCE.
L} L} .
' ' ' (0} FAILURE QF Se=ivn ZNGiNe
' ' ' HYORAULICS.
. ’ '
' ' ' (E) ATTITUWEe ~eFERENCE FAILURE
MISSION REV | OATE SECTION GROUP PAGE
APQLLO 11 “w/16/69)SLV = TBe
. 8=5
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 9 = SLv 788

9=3
S=b

9=5

7=13

Tele

7=25

T=26

7-28

SUMMARY CF SAFING AND SLINGSHOT RULES
STAGE PNEUMATIC CUMP FA[LS
LOX DUMP FA(LS
ENGINE CONTRCL SOTTLE OuMP FAILS
LH2 DuMP FAILLS

LOSS OF APS FOR Duv™P

FCLLCW ING REFERENCED FLIGHT MISSION RULES ARE ALSQO APPLICABLE ODURING TIME SASE claml (T2d)

J=2 SENGINE MalIN FUEL VALVE (MFV) FAILS TO CLUSE AT FIRST S=[vB CUTOFF, SECLND S=lys
CUTOFF

=2 ENGIME VA[N OXIDIZER VALVE FAILS TO CLOSE AT FIRST Selve CUTCFFs SECSHU oukn CUTOFF

LSSS OF ATTITUDE CONTROL DURING TBS AND TB7 TC SPACECRAFT SEPARATICN, TBS TC Tcp =
MIN 20 SEC AFTER SPACECRAFT SEPARATIONs AFTER TE8 [NITIATE

[y £CS VvALve FAILS TO CYCLE OPEN AND CLOSED

S=IvB STAGE COVMON BULKMEAD DELTA PRESSURE REACHES GR EXCEEDS VINUS 20 PSIC SR PLLS =
PSICs MINUS 26 PSID COR PLUS 36 PSIDe

S=I1vB STAGE LOX NON=PROPULSIVE VENT (NMV) FAILS TU UFEN AT TB7? + ve7 58Cs TL _ATC= =2,
AT TB 8 + 17 MIN 3 SEC

LH2 LATCRING VENT VALVE FAILS TO LATCH JPEN AS PRUGKAMMED

S=1vB STAGE COLD ~ELIUM DUMP FAILS TC [NITIATE

MISSION REV | DATE SECTION GROUP PAGE

9=1

APOLLO 13 4./19/61 SLv = T88




NASA - Manned Spacecraft Center

MISSION RULES

RENV, I TEM! SECTION 9 - SLv TB8
R I'AULE |CCNDITICN/MALFUNCTICN' PHASE ! UL ING ' CUES/NOTES/COMMENTS |
1 ' 1 ' 2
. ' ] ' H
' ' ' z
9=1 S=IvB STAGE 'TLC "CONTINUE MISSION ! CUES === i
PNEUMATIC CuMpP ' ' ' 1
FAILS TO INITIATE ' 'BSE INFORM FLIGHT AND ' le INGINE PUMP  FURGE PRIISWRE !
' , ' 1D50=6031, ;
! '1s ATTEMPT 7O CPEN THE ' '
' 'ENGINE PUMP PURGE CONTROL!' 2. AMBIENT MEL LIS
' 'VALVE ' PRESSURE (0236=603s D25p=4id). i
' ' [ 4
L] L L} ‘
' ' ] i
] ) ’ ‘
v L] 1 H
9=2 S=IvB LOX DUMP FAILS'TLC 'CONTINUE MISSICN ' CUES === H
TO INITIATE AT Tag ' ' ' :
+ 12 MIN Q42 SEC ! '8SE INFCRM FLIGHT AND ! le MAIN OXiCIZER vauvE PUSiTiCH
' ' ' (G3=«Qlle !
! "le ATTEMPT TQ INITIATE ' !
' 'LOX DUMP 8Y QPENING THE ! 20 MAIN  OXIDIZER vALVE Z-Eh |
' 'MAIN OXIDIZER VALVE ' DISCRETE (K12C0=6Cl), i
L} 1] b 1l
{
' ' ' 3o LOX PURP  INLIT  TivEEIATUAL |
! ' ' (Ca=wQ3!, i
’ . ’ I
' ' | e LOX FLCH RATE (F.=ell:, ‘
' ' ' i
[ ) 1 :
' ‘ ' H
' [ [ H
9=3 SNGINE CONTROL ‘TS *CONTINUE MISSICN ' CUE===
BOTTLE DuUMP FalLS TC* ' ' !
INITIATE ' '3SE INFORM FLIGHT AND ' le ENGINE CONTROL REZ. PRggs i
' ' ' (D18=601l!, ;
' 'le ATTEMPT TO CPEN TRHE ' i
' '"ENGINE MEL!IUM CONTROL ' 2+  ENGINE CONTROL mELi.v SPRifc |
' 'VALVE ! PRESSURE (D19=601l» D242=64C.: 4
[ 0 ] p
" L} Ll
) L L
' ) L
9=t “M2 OuUMP FAILS TO 'TeC '"CONTINUE MISSICN ' CUES === i
{MITIATE AT TB8 - 17! '8SE INFCRM FLIGHT AND ' )
MIN 96 SEC ' ! ' le MAIN  FUEL  VALYE  CC3LTiuN
! "Le ATTEMPT TC INITIATE ' {Ge=6Cl! i
' ' LH2 DUMP BY CPENING !
[ ' THE MAIN FUEL VALVE ' Ce  MALN FuzL vALvE JP=t DILCRET:
! ' ' (K1ld=eQl) !
Ll 1 1]
i ' ' 3s FUEL FLCW RATE (F2=wd.L)
' ) '
' ] ' N
' ' ' :
' ' ' i
S=5 LOSS OF E€!7mER OR TS YCONTINUE M[SSION ' CUES ===
BCTH APS MOCULES ' ! '
BRICR TO 2R DURING ! '8SE INFORM FLIGHT AND ' le MANIFOLD PRESSURE ™GO LESS
OROPELLANT Qume ' ! CCMMAND === ! THAN 160 PSIA (OXID Fuce) | 70=6las
' 'le S=IvB BURN MODE CN ' 07l=6lale’
L} ) Al
' ' ' 26 MANIFQOLL PRESSURE MCL 2 LESS
' ' ' THAN 160 PSIiA (CX[J=FUEu) (LT2=w 5,
’ ' ' C73=615:,
) ] '
' ' ' 3, mELIUM SUPPLY PRESSURE “CDE |
' ' ' APPROXIMATELY 1100 PSIA (235=6lu,
' ' ' D250=«l4)e
L L .
' ' ' e HELIUM SUPPLY PRESSURE “MOCE 2
' ' ' APPROXIMATELY 1120 PSIA (036=wl5
' ' ' D2%51=615).
MISSION |REv |DATE SECTION GROUP PAGE
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MISSION RULES.

SECTION 9 = sLv = TB8 =~ CONTINUED

1
n

ITEM

MEASUREMENT DESCRIPTION

PRELAUNCH INSTRUMENTATICN

STAGE COMMUNICATIONS SYSTEM

NUMBER ONBOARD

MEAS

S=!vB STAGE

TRANSODUCERS CATEGQRY
STAGE COMMUNICATIONS SYSTEM AND FLIGHT CONTROL MEASUREMENT CATEGORIZATION

SFFEC=
TIviTY

MISSICN RULE
REF

MUX OP1BO (VIA U} y
INSTRUMENT UNIT
LINK DOP1B M
EMERGENCY OETECTION SYSTEM (EDS) M
COMMAND CCMMUNICATIONS SYSTEM (CCS) UPLINK M
i
FLIGHT CONTROL MEASUREMENTS 5
S=11 STAGE !
i
POSITISN YAW ACTUATOR G8=201 O s=8,8ms ;
S0SITION YAW ACTUATOR Ga=202 HO 5=5 :
PASITICN YAw ACTUATOR 38=203 0 5=8 H
20SITICN YAW ACTUATOR G3=204 al’] 2=9 i
POSITION PITCH ACTUATOR G3=2C1 HO £=398=5 ;
POSITION PITCR ACTUATOR G9=202 HO s=g :
P0SITION PITCH ACTUATOR G9=2C3 =0 o=3 \
SOSITION PITCH ACTUATOR G9=204 jors P i
El YAW ACTUATOR PIST PQS G30~201 O 4=3
£2 YAW ACTUATCR PIST POS G30-202 =0 o=8
£3 YAW ACTUATGR PIST POS G30=203 HO L)
E4 YAW ACTUATCR PIST POS G30-204 HO 5=8
Z1 PITCH ACTUATCR PIST POS G31-201 n0 be8
£2 PITCH ACTUATGR PIST 208 G31-202 ) s~3 i
£3 PITCH ACTUATOR PIST P0S 331-203 ~0 5=3 :
S4 PITCH ACTUATOR PIST 20s§ 331-2C4 nO 5=3 :
vOLTy IGNITION DC BUS M125=207 =D g3
S=iv8 STAGE
SRESSe FUEL PUMP INLET D2=403 Tl
PRESSs FUEL TANK ULLAGE €0S 1 C177=e13 METER & coMmmen | 2 oF 3 Tale
PRESSe FUEL TANK ULLAGE EDS 2 D178=10 METER *» COMMON ] - Teik
PRESSs OXID PUMP INLET D3=403 7=ie. 15
PRESSs OXID TANK ULLAGE EDS 1 O179=406 METER @« COMMCN t 2 OF 3 T=la/ i ys3=3
BRESSs OXID TANK ULLAGE EDS 2 D180-406 METER * COMMON ) “ Tel64/ 19433
PRESS» COLD mMELIUM SPHERE D16=625 HO ~13
PRESSs GM2 START BOTTLE D17=401 =0 7-20
PRESSs ENG CONTROL HE SPHERE D19=401 =0 7-18
ORESSs HYDRAULIC SYSTEM Jel=603 "D 6=1007=22
PRESSes RESERVOIR OIL D42=6C3 )] 6=1Cs7=22
PRESSs AMBIENT HE PNEU SPHERE 0236=403 ) T=15
PRESSs GH2 START BOTTLE BKUP MEAS D241=401 ) 7-2¢
PRESSs ENG CONT WE SPHWERE BKUR MEAS N242-401 O 7=16
PRESS» AMB HE PNEU SPHERE 2256=403 O 7-15
PRESSs COLD HE SPHERE D263=603 HO r-18
FLOWMETERs OXIDIZER Fleseal ) T
POSITIONs PITCH- ACTUATOR Gl=e0l -0 3=6
POSITIONs YAWw ACTUATOR G2=03 HO 8=¢
POSITIONs MAIN OXIDIZER VALVE G3=401 MO Tee
POSITIONs PU SYSTEM RATIO VALVE G10=60l "0 7=21
VOLTes F/U | EBW RANGE SAFETY M30=6ll HO 75
VOLT» F/U 2 EBW RANGE SAFETY M3l=6ll =D 7=5
VOLTe PU VALVE POSITION FEEDBACK M&le=all HD 721
NE TWORK
. ®ONBOARD Df§=
PLAY MANDATORY
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69{SLV = T80 PRELAUNCH
- INSTR 9=3




NASA - Manned Spacecraft Center
MISSION RULES.

SECTION

9 = SLV = T88 = CONTINUED

B Becre e et bt oo caome ¢

VEAS EFFEC= MISSIuh NULE
MEASUREMENT DESCRIPTION NUMBER ONBCARD TRANSDUCzRS <CJATEGORY T v(TY =g=
MISCs SEC R/S RCVR 1 L/L SIG STR NST=all -0 7e5
MIsC» SEC R/S RCVR 2 L/L S1G STR N62=6ll 0 7=5
L3VEL» RESERVOIR QIL L7=6C3 =C s=12r»7=22
INSTRUMENT UNIT
GUIDANCE COMPUTER CPERATION H60=6C3 ™ 6=1/6/7/G,

7=3/1ls8=1/0
COMPUTER RESET PULSE NQes 1=GUIDANCE J71=603 )REGULRED TC
DECJ0ER CC™MPLCTE
. OF 2 MULTIRPLE wUrRO
CCMPYUTER RESET PULSE NQs 2=GUIDANCE J72=603 M SRUUNU
JECCDER CCMMAND S
ANG VEL BITCw CONTROL Re=602 D 6=L/T17=3,8=5
ANG VEL YAw CONTROL R5=6C2 ] 6=1/717=3+8=8
ANG VEL ROLL CONTROL R6=602 =0 6=i/71v7=dya=0g
ANG VEL YAW EDS GROUP 1 (REF) R8=6C2 -0 =i/ Ty Tmag 5=
ANG VEL ROLL EDS GKQUP 2 (REF) R12-602 =0 S=l/7v7=0,43=3
ANG VEL PITCH EDS GROUP 3 (REF) R13=6C2 =0 3=l/7T17=3,3=8
MISSION REV | OATE SECTION GROUP PAGE
APOLLO 11 ©/16/69]SLV = Ta8 PRELAUNCH
. INSTR I=b
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 10 = CSM ZNVIRONMENTAL CONTROL SYSTEM

10=1

' GENERAL !

LAUNCH

LAUNCH Wik 3E CONTINUED AS LONG AS THME SUIT CIRQUIT AMD 02 SUPPLY Wwilh 3UPPORT  SLiGHT  JREw |

QEMANDS FPOR AT LEAST ONE REV AND ENTRY [NTQ 2=ls THERE ARE NO COOLANT FA[LURSS FOR  umMilm
LAUNCH/INSERTION PHASE wiLL 3E TERMINATEO.

TLC & TEC
WATER EVAPORATION wILL B8E LIMITED TO COMPONENT TESTING.
ALL PMASES

Ae BACKUP SYSTEMS AND BACKUP COMPONENTS WILL NORMALLY 3E USED FOR TNE MOST AAPI(D SRACTICAL
RETURN TQ SARTHe NOT FOR MISSION CONTINUATIONe

B¢ LM SYSTEMS WILL B8E USED AS REQUIRED FOR CSM SYSTEMS BACKUPs IF CSM SYSTEMS REQUIRE LM JACKUP
THE OESCENT STAGE wilLL BE RETAINED wwERE PQOSSIBLE.

Ce TO CONTINUEs WATER QUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITIES TO MEET NORMAL !

MISSION REGUIREMENTS.
CEFINITICNS

LOSS OF CABIN INTEGRITY=w=

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED Jzegraa:

THANs OR EQUAL TO 443 PSIA BY CABIN PRESSURE REGULATORS (142 LB/MR TOTAL!.
LOSS OF SUIT INTEGRITY=w==e

TCTAL PGA AND SUIT LOOP LEAKAGE (S GREATER THAN 245 PSI/MIN (l1e3 LB/WR: TURING
PGA SUIT LOOP PRESSURE CHECT.

LCSS CF SUIT CIRQUIT ===

INABILITY OF THE SUIT CIRCUIT TO MANTAIN ADEQUATE CREW COMFORT ANO/QR CTMFCRT
AND/QR CC2 REMOVAL WITROUT USING DIRECT 02,

LOSS OF 02 MAMIFQLC ===

AN C2 MANIFOLD OR REGULATOR FAILURE WITH WHICH TME SUIT CIRCUIT Q2 SENMANCS CAANGT

3E SUPPLIED FOR ENTRY,
L0SS CF PRIMARY LOOP JOOLING==

L3SS OF ALL FLOWs A LEAK WHICH CANNQT BE ISOLATEDs OR COMBINED FAILURES SUCH ThaT
RACIATORS AND EVAPORATOR PRQOVIDE NO COOLINGe

LOSS QF SECCNOARY LQOP COOLING===

LOSS OF ALL FLOWs A LEAK wHICH CANNOT BE ISOLATEDs OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NQO COOLINGe

LOSS OF COOLANT LOOP RADIATORS==~=

RADIATOR LEAKs BLOCKAGE OF ALL FLOW THROUGH RADIATORSs OR RADIATCR CEGRADATION
SUCH THAT TOTAL LONG TERM USAGE OF WATER [S MORE TNAN 1S BEING PRODUCED.

LOSS QOF ALL COCLING===
LOSS OF PRIMARY AND SECONODARY LOOP COOLINGe
LOSS OF SURGE TANK AND/OR REPRESS PACK===

SURGE TANK s REPRESS PACKs OR ASSOCIATED [ISOLATABLE PLUMBING FAILURES wmiCH
REQUIRE ISOLATICN OF TME SURGE TANK AND/OR REPRESS PACK.

RULE NUﬁQEﬂS 10=3 THROUGM 10=9 ARE RESERVED.

MISSION | REV | DATE SECTION GROUP PAGE

APOLLO 1L 4/16/6% CSM ENVIRONMENT | GENERAL .
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NASA - Manned Spacecraft Center

"1SSION RULES
2 {ToM SECTION 10 = C35M ENVIRONMENTAL CONTROL SYSTEM ™

alt rrem

' SYSTEMS MANAGEMENT !

10=10] 02 SYSTEM
Ao SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED fOR DURATION OF FLIGHT. :

Se NORMAL CM REPRESSURIZATION WITH LM MANNED WILL UTILIZE TME REPRESS PACK.

Ce SURGE TANK WILL BE ON LINE EXCEPT DURING LM PRESSURIZATION CR CM SRESSURIZATION wiTH THE LM
MANNED» WHEN IT WILL BE [SOLATED TO MAINTAIN QUANTITY GREATER THAN 3500 AS[A.

Ce THE LSS VALVE wllLL BE IN CFF POSITION FOR ALL PHASES EXCEPT LAUNCH AND TUNNEL /M
PRESSURIZATION AND RECHARGES

Ee THE SUIT CIRCUIT MUST BE PURGED OF ACCUMULATED M2 ONCE EVERY 6 HOURS FOR CNE MINUTE wHEN
ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT 1S ISOLATEDe

Fe THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULTANECUSLY.,

Ge CM  CABIN PRESSURE wILL NOT B8E ALLOWED TO OQROP BELOW 4¢0 ©SIA CURING NORMAL oM
PRESSURIZATION EXCEPT OURING TD&Ee

e THE CM ECS Wlol NORMALLY SUPPLY ALL 02 FOR CONSUMPTION AND LEAKAGE OURING 1vi SHASES,

le L1OH CANISTER WlkL BE REPLACED EVERY 12 HOURS OR Te6 4M MG OF PCO2 wrHiCHEVER COMES FiRST. !
Je THE FLIGHT CREW WILL 2ON SUITS FOR THE FOLLOWING===
le [INABILITY TC MAINTAIN CABIN PRESSURE ABOVE 6¢5 FSIA,
2 AL UNDOCKED QPERATIONSe

3e TDGE.

o GLYCOL LEAKS IN COMMAND MODULE.
Se FIREs SMOKEs CONTAMIMATION IN CABINe
Xe THE FLIGHT CREW WILL OOFF SUITS (TIME AND CONDITIONS PERMITTING) FOR THE FOLLOWING=w=
le LOSS OF SulT CIRCUIT.
2 JQNFIRMED LEAK OF GLYCOL IN SUIT CIRCUITS
CCOOLANT MANAGEMENT

Ae FOR SIMULTANEOUS PRIMARY AND SECONDARY LOQP OPERATION» NORMALLY EITHER THE PRIMARY 23R
SECONDARY LOCP RADIATOR WILL BE !SOLATED.

e GLYCOL RESERVOIR wILL B8E CN LINE AND RADIATORS wliL. SE BYPASSED FOR LAUNCH.
Ce INDICATED GLYCOL ACCUMULATCOR QUANTITY WiLL BE MAINTAINED BETWEEN 30 AND 63 PERCENT.
De SECONDARY COOLANT WILL BE OFF FOR LAUNCHe

Ee ADDITICONAL POWER LQOADS WILL BE ADOED AS REQUIRED [N AN ATTEMPT TQO MAINTAIN PRIMARY RAQIATOR
CUTLET TEMPERATURE GREATER THAN =20 DEGe

MISSION | REV | DATE SECTION GROUP PAGE
APQLLO 1Y 4/16/69 CSM ENVIRONMENT | MANAGEMENT )
’ CONTROL - 10=2 l




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

{TEM

WATER SYSTEM

Ao

3
le

2.

c.
le
2e

WASTE WATER wWllLL BE CUMPED QVERBQOARD AS REQUIRED TO MAINTAIN INDICATED WUANTITY LESS THMAN
85=90 PERCENTs WASTE WATER wiLL NORMALLY BE DUMPED TO 25 PERCENTs» WOWEVERs [F WASTE wATER
QUANTITY [NSTRUMENTATION (CFO009) IS LOSTs WASTE WATER wiLL BE DUMPED UNTIL POTABLE wATER
QUANTITY (CFOO13) BEGINS TO DECREASE.

WATER OUMPS wlLL BE MANAGED SO0 THAT===

AT LOls THE WASTE TANK wILi CONTAIN GREATER THAN 7% PERC

AT CM=SM SEPARATIONs THE POTABLE TANK wllLL BE FULL AND THE WASTE TANK WILL BE 90 PERCENT
SULL.

GENERAL DUMPING CONSIODERATIONS TO REDUCE TRAJECTORY CALCULATION PERTURBATIONS===
OUMPS wiLL BE PERFORMED (1F REQUIRED!) WITHIN 2 HOURS PRECEDING MCC MANEUVERS.

IF DUMPS ARE REQUIRED IN LUNAR QORBIT THE OPTIMUM DUMP TIME IS [MMEDIATELY PRECEDING SLEEP
PERICDS.

SYSTEM BACKUP

LM SYSTEMS wilLk BE USED AS REQUIRED FOR CSM SYSTEMS BACKUPe DESCENT STAGE wilh BE RETAINED !F

PCSSIBLE,.

RULE NUMBERS 10=11 THROUGH
10=19 ARE RESEAVED.

MISSION | REV | OATE SECTION GROUP PAGE
APOLLO 11 4/16/764 CSM ENVIRONMENT | MANAGEMENT
CONTROL 10=3




NASA - Manned Spacecraft Center
MISSION RULES

N
A 1T SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM A
RI'RULE ['CONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS i
L U ' ) ' ;
L J ' L 1] ;
RULE NUMBERS 7=29 ! ] ' !
- ———— v e ]
t SPECQIFIC ! i
AND T=30 ' ' ' i
10=20] ARE RESERVED, ' ' ' NORMAL RELIEF  5TARTS AT Rl
CABIN PRESSURS 'LAUNCH  'CCONTINUE MISSICN ' SECONOS i
{
CANNOT BE RELIEVED ! ' '
10=21] CABIN PRESSURE ' ' ' 345 PSIA CREW OPTION TQO (SE |
DECREASING AND/OR ! ' ' ENVIRONMENT 7GR EARTW RIETURN [N LS4
LESS THAN 4¢3 PSIA ! ' ' OF SUITED RETURN,
AND=== ' ' '

) ) 1]

1 1] )

' ] L
Ae SUIT PRESSURE 'LAUNCH  'Aole CONTINUE MISSION '

GREATER THAN ' ' '

YALL ! 2¢ ENTER NEXT BEST PTP !

' ' IF CABIN PRESS NOT

' ' RESTCRED GREATER ' :

' ' THAN e85 PSlA, '

L 1] ) 1
3¢ SUIT PRESSURE 'LAUNCH  'Bele ABORT ASAP ' :
LESS THAN 3¢3 PSIA ' ! ' !

'ALL ! 24 ENTER ASAP ' i

L L ] fl
Ce LOSS OF SUIT 'LAUNCH  'Cels ABORT ASAP ' Cels CORRESPONDS TS lies .3/MmR|
CIRCULATION ' ' OPEN DIRECT 02 48 ' (APPROX 3 CFM/CREWMAN) ; |

' ' DEG FROM LAUNCH ’ |

! ' SETTINGe '

) ) ) ’

' ' ' {

'ALL ' 24 ENTER ASAP ' 4

10=22] LOSS OF SulT ' ' ' LM SYSTEMS (IF AVAILABWLE! wllL 3E!
CIRCULATION CABIN ' ' USED FOR CO2 AND m23 REMGVAL, :
STABLEY AND GREATER ! ' ) :
THAN o8 PSIA ¢ ' ' :

1 ] ) .

'LAUNCH  'Ae CONTINUE MISSION ' Ae CORRESPONDS TC  12.5  ug/mm |

' ' OPEN DIRECT C2 VALVE ' (APPROX 3 CFM/CREwMAN) i

' ' 45 DEG FROM LAUNCH '

' ' SETTING. ' {

' 1) L} H

'EC '3¢ ENTER NEXT BEST PTP ' i

1 ] 1

' ' le DOFF SUITSe ' {

] 1] L P

' ' 2e OPEN WASTE ' S8e2¢ WASTE OVERBOARD 3LEED = 3e67

' ' OVERBOARD DRAIN ' L8 02/MR

' ' VALVE TO OBTA[N '

' ' CABIN BLEED FLOWe '

1] L} 1

' ' 1. DON FAGE MASKS ' 3, TIME REQUIRED FOR CM CC2 PARTIAL

' ' AFTER 1 HOUR ' PRESSURE TO INCREASE TO 7.6 MM =G

1 L] .

' ' ' 1 CREWMAN=== & ARe

' L] 1]

' ' ' 3 CREWMAN®== 80 4!N.

'ALL 'Ce ENTER NEXT BEST pTP !

1} L L

1 1) L]

1] 1] '

1] . L

-
MISSION | REV | DATE SECTION GROUP PAGE
APOLLO 13 4716769 CSM ENVIRONMENT | SUIT/CABIN g
: CONTROL SYSTEM 10=¢
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

CONDITION/MALFUNCTION'

PHASE !

RULING

! CUES/NOTES/COMMENTS

10=24

10=28

LOSS OF SURGE TANK
OR REPRESS PACK

LOSS OF SURGE
TANK AND REPRESS
PACK

FIRE OR SMOXE IN
COMMAND MODULE

LAUNCH

ALL

LAUNCH

LAUNCH

'
L
1
L
’
]
'
'
'

Ae CONTINUE MISSION

'Be CONTINUE MISSION
'

»
°

1
2

26

3.

CONTINUE MISSION

B¢ CONTINUE MISSION
PLAN TO RESTORE ENTRY
Q2 BY STORING OPS IN
CM AT FINAL LM EGRESS.

Ce CONTINUE MISSION
DOFF SUITS FOR ENTRY,

Ae ABORT
o DECOMPRESS CABIN

o TROUBLESHOQT
ELECTRICAL

SYSTEM PER FLIGHT

CREW QMECKLIST
800ST FIRE
PROCEDURES»

B8ele TROUBLESHOGT/COMBAT
FIRE PER FLIGHT CREW
CHECKLIST EMERGENCY

PROCEDURES «

ASSESS DAMAGE AND
REMOVE POWER FROM

AFFECTED SYSTEMS

ENTER NEXT BEST PTP

Is
SURGE TANK AND PLACE RLSS VALV
FIlLke

FOR LEAK IN SURGE TANK» CLA

OPS 02 QTY 2 TANKS =2 L3/TANK

T
T

Oom

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 13

4/16/69

CSM ENVIRONMENT
CONTROL SYSTEM

SUIT/CABIN

10=3




NASA - Manned Soacecraft Center
MISSION RULES

Qev ITEM SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM N
RI'RULE ICONDITION/NALFUNCTION‘ PHASE ! RULING ! CUES/NQTES/COMMENTS '

'
L]
’

’
1
)
10=-26| CONTAMINATION IN YALL 'CREW MAY ELECT TO IF UNABLE TO CLEAR CONTAMINATICNS
CABIN : :osconnaess MISSION MAY BE TERMINATED EZARLY.
L '
1] 1]
1] 1]
' ' |
10=27] LOSS OF sSuUIT ' ' CONTINUE MISSION EXCEPT FOR MAJCR i
INTEGRITY ' ' CSM  PRESSURE VESSEL CONFIGURATICAH
' LAUNCH 'Ae CONTINUE MISSION CHANGES
'EQ '8e CONTINUE MISSION
'TLC 'Ce INMIBIT TDGE
'TDGE 'De TERMINATE PHASE i
' ' CONTINUE LM EJECTION i
IF LM IS PRESSURIZED
AND TUNNEL WORK [S
COMPLETE.
ALL Es CONTINUE MISSION
NO=GO FOR UNDOCK
i
!
10=28{ LOSS OF Q2 MANIFOLD }
Ae 02 MANIFOLD LEAKS'LAUNCH Aele CONTINUE MISSION i
GREATER THAN .
4 LB/HR AND CABIN H
PRESSURE GREATER :
THAN 4e¢5 PSIA
ALL 2¢ ENTER NEXT BEST PTP Ae2e APPROXIMATELY 3 HOURS ARE

REQUIRED TO DEPLETE <CABIN Q2 F’lco
408 TO 345 PSIAy WITH Cee56 L8/MK
USAGE RATE (CREW + CABIN LEAK + TANK
PRESS BLEED)

(A) VERIFY SURGE
TANK AND REPRESS
PACK 1SOLATED
UNTIL ENTRY.

(8) RETRIEVE OPS
FROM LMo

!
i
Ae24(3) CREW OQPTICN 7O USE .M
ENVIRONMENT PFOR TART™ RETUAN {5 LISV
OF MANUAL CABIN PRESSURE REGULATIOMe

8¢ 02 MANIFOLD LEAKS'LAUNCH Bele ABORT ASAP
GREATER THAN &
LB/HR AND CABIN
PRESSURE LESS !
THAN 4¢3 PSIA LM 02 (IF AVAILABLE) MAY 3E USEC
ALL 2¢ ENTER ASAP TO SUPPLEMENT CSM SUPPLY, ;

JUSE OPS IN SUITED
MODE FQOR ENTRY

- . e e m e w e e e .. ® ® e e . w® *m %% e e e .m === == =
T T T A e T

’ Ll

10=29] LOSS OF ONE MAIN ! LAUNCH tAe CONTINUE MISSION
' 0

Ll
.
REGULATOR '
'EQ 'Be NO=GC FCR TLI '
'TLC 'Ce ENTER NEXT BEST PTP ¢
‘ALL 'Oe¢ CONTINUE MISSION '
' ' CONSIDER TEI AT NEXT !
' ' BEST OPPORTUNITY '
' ' AFTER RNOZ ' i
L} L] L] B
L ] L
. ) L}
)
MISSION | REV! OATE SECTION GROUP PAGE s
APOLLO 11 #/16/69 CSM ENVIRONMENT | SUIT/CABIN
) CONTROL SYSTEM 10=6




NASA

MISSION RULES.

Manned Spacecraft Center

REN ITEM SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM
R PRULE 7CONDITION/MALFUNCTION' PHMASE ! RULING ' CUES/NOTES/COMMENTS
- 1 L 1]
L 1) 1) '
10=30 | 80OTH MAIN REGULATORS' ' ' LM SYSTEMS (IF AVAILABLE) MAY 3£

FAILED CLOSED ' ! ' USED IN LIEU OF CSM SYSTEMS

"LAUNCH  'As CONTINUE MISSION !

'ALL '8+ ENTER NEXT BEST PTP ¢

s ' )

10=31 | LOSS OF ONE SUIT 'LAUNCH  tAe CONTINUE MISSION '

CCMPRESSOR ' ' '

'€0 'Be NO=GO FOR TLI '

' ' '

tALL 'Ce CONTINUE MISSION '

' ! PERFORM ASCENT AT NEXT !

! ' BEST OPPORTUNITY AFTER !

' ' EVAe '

. ) )

L} L] ]

’ L .

' + ’

RULE NUMBERS 10=-32 ! ! '

THRCUGH 10=39 ARE ' ! '

RESERVED. ' ! '

MISSION |REV | DATE SECTION GROUP PAGE
APOLLO 11 4/16/69] CSM _ENVIRONMENT | SUIT/CABIN
) CONTROL SYSTEM 10=7




NASA - Manned Spacecraft Center

MISSION RULES
£/ ITEM SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

RI'RULE [CONDITION/MALFUNCTION' PMHASE ' RUL ING ' CUES/NCTES/COMMENTS /

10=40f PRIMARY COOLANT
LOOP MALFUNCTIONS

Ae LOSS OF
EVAPQORATOR

LCAUNCH Asle CONTINUE MISSION Asle REF MALF PROC===

20 CONTINUE MISSICN
ACTIVATE SECONDARY
COOLANT LOOP wiTH
RADIATORS IN BYPASS
AS REQUIRED TQ
MAINTAIN PRIMARY
EVAPORATOR QUT TEMP
LESS THAN 80 DEG F
CR AS REQUIRED
FOR CREW COMFORT

20(A) MAINTAIN PRI RAD QJUT TIn2]
GREATER THAN=20 DEGe F» !

(B8) WATER MANAGEMENT MAY CICTATE
ACTIVATION AND JEACTIVATICN SF
SECONCARY LOOP TO MAINTAIN P#RI A0
gUT TEMP BETWEEN «5% AND 30 CEGREES

.

8¢ LOSS OF RADIATORS'LAUNGCH Bele CONTINUE MISSION Bele REF MALF PRCC=~=

m

2e¢ NO=GO FOR TLI ALTERNATE MISSISN MAY 3E

20
PERFORMED

(A) ACTIVATE
SECONDARY LOOP

(8) USE PRIMARY
LOGP [N AODITION
TO SECONDARY
LCOP FOR G&N
OPERATIONS o

TLC 3. ENTER NEXT BEST PTP

NO=GO FOR LO!

U

' LUNAR
'ORBIT/
'LUNAR
'STAY

'

4e BASED ON WATER
AVAILABLE FOR
EVAPORATIVE COOLING
CONSIDERATION WilLL
B8E GIVEN TO
CONTINUING MISSICN

Cols CONTINUE MISSION

ACTIVATE SECONDARY
LooP

Ce TOTAL LOSS OF ' LAUNCH
Loor '

20 NO=GC FOR TLI
ACTIVATE SECONDARY
LooP

Code ALTERNATE M{35(ON MaY 3K .
PERFORMED o

3¢ ENTER NEXT JEST PTP
ACTIVATE SECONDARY
LOooP

. ® e e e me e e . ® e e e®® ® .. .w®®®w® . ®" e ®®®® %"~ """
- % ® e . e e e m e e %" ®e e m .. e % ® e e e me %"+ ®®. e - e .. .= o. o=

MISSION | REV | DATE SECTION GROYP PAGE i
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NASA - Manned Spacecraft Center

MISSION RULES.

eV ITEM| SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM
R |'RULE ]CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1] ] L] 1]
1] 1] L 1]
) 1] 1]
10-41| SECONDARY LOOP ' ' '
MALFUNCTIONS ' ' '
1] ) 1]
As LOSS OF 'ALL ‘Ae CONTINUE MISSION ' As MALF ECS
EVAPORATOR ' ' '
[ L L
Bs LOSS OF €0 'Bele NO=GO FOR TLI ' Bele MALF ECS
RADIATORS ! ' LOOP 1§ STILL '
' ' OPERATIONAL IN ' .
! ' EVAPORATIVE MODEs ! i
)
'TLe ' 24 ENTER NEXT BEST PTP j
1] H
TLUNAR ' 3, CONTINUE MISSION ' |
"ORBIT ' ' '
L] 1 ]
'LUNAR ' 4o CONTINUE MISSION '
YSTAY ' PERFORM ASCENT AT °
' ' NEXT BEST ' !
' ’ OPPORTUNITY AFTER ! !
! ' EVA ' |
' 1 '
1] L] 1] l
Ce TOTAL LOSS OF 'EO 'Cole NO=GO FOR TLI ' Cele MALF ECS ;
LOOP ' ' ] I
] [ [ H
"TLC ' 24 ENTER NEXT BEST PTP i
) 1 1]
TLUNAR ! 3o CONTINVE MISSION '
'ORBIT ' '
L} 1] L]
' LUNAR ' &¢ CONTINUE MISSION '
'STAY ' PERFORM ASCENT AT
' ' NEXT BEST '
' ' OPPORTUNITY AFTER °
) ] EVA '
L} L] )
1 1] L]
] 1] L}
1] 1] L
\J L) L] !
10=642 | LOSS OF PRIMARY AND 'EO 'Ae CONTINUE MISSION ' ;
SECONOARY ' ! NOwSO FOR TLI ' :
€VAPORATORS ' ' ' i
"TLC '8¢ CONTINUE MISSION ' !
' ' NO=GQO FOR LO1 ' +
) 1 )
'ALL 'Ce ENTER NEXT BEST PTP !
L] ) )
[ ) ' H
] ' ' H
) [) ] H
' ] ' :
10=43 | LOSS OF ALL COOLING,' ' ' LM SYSTEMS (IF AVAILABLE) WwILi SE
PRIMARY ANO ' ’ ! USED TO SUPPLEMENT CSM OPERATIONS.
SECONDARY ' ' '
L] 1] ]
'LAUNCH  'Ae CONTINUE MISSION '
L 1] L]
‘€0 '8¢ ENTER NEXT BEST ATP OR!
' ' pTP '
' ' MAXIMUM ORBIT TIMEw== ¢
' ' & MOURS EMERGENCY '
' '  POWER DOWN FOLLOWED BY!
' ' 1e8 HOURS OF POWER UP '
' ! FOR ENTRY, '
L] ] (]
TALL 'Co ENTER AsAP '
L} L]
] L] []
1] ] 1]
[} [} [
1] L] L]
MISSION [REV [OATE SECTION GROUP PAGE
APOLLO 11 4/16/69{CSM ENVIRONMENT |COOLANT
. CONTROL SYSTEM 10=9




NASA - Manned Spacecraft Center

MISSION RULES

26y 1TEN SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM
)
R ['RULE {CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS :
' ) ] \ '
' L L} ) ‘
L} 1] ' i
10=64 | CONFIRMED LEAK OF ! ' ' LM SNVIRONMENT (IF AVAILABLE WAY |
GYLCOL COOLANT ' ! ' BE USED FCR SARTHM RETUAN IN LiZu <F
' ' ' CSMe
L L} ]
Ae IN COMMAND ' LAUNCH 'Aele CONTINUE MISSION ' :
MODULE ' ' ' i
€0 ' 24 ENTER NEXT BEST TP !
' ' OON SUITSe PURGE '
' ' SUIT LOOP WITH '
' ' DIRECT 02Ze '
1] 1] '
"ALL ' 3, ENTER NEXT BEST PTP ! :
' ' ) i
8¢ IN SUIT CIRCUIT 'LAUNCH  'Bele CONTINUE MISSION ' ;
' ' ] H
1€0 ' 24 ENTER NEXT BEST OTP i
' ' DOFF SUITS AND USE ! !
' ' FACE MASKS IF J :
' ' REQUIRED . ' |
(] ) ] '
"ALL ' 34 ENTER NEXT BEST PTP ! i
' [] )
1] L L ]
' ' ' ;
) ) ] i
RULE NUMBERS 10=43 ' ' ' i
THROUGH 10=49 ARE ' ' '
RESERVED. ' ' ' !
' ' U
i
q
/|
i
;
1
1
]
mission [rev [pare  [secrion aaoup paGE
APOLLO 11 /16769 |[CSM ENVIRONMENT |COGLANT
: CONTROL SYSTEM 10=10
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NASA - Manned Spacecraft Center

SECTION 10 = CSM

MISSION RULES

ENVIRONMENTAL CONTROL SYSTEM

R |'RULE |CONOITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/CCMMENTS i
1 ' ’ ' !
] ] L} ] 1

' ' ' |
10=50{ LOSS OF OVERBOARD ' ' ' |
ouMPS ' ' ' i
' ’ ' H
Ae NORMAL OVERBOARD 'ALL 'Ae CONTINUE MISSION ' Asle UTILIZE AUXILIARY OuMP Fox
OUMPS FROZEN OR ' ' ' URINE AND WASTE #ATER OI5PQOSAL. !
BLOCKED ! ' ' i
' ' ' 2e BLEED 02 FRCM WATER TANK |
' ' ' THROUGH WASTE MANAGEMENT CVERROARC
' ' ' ORAIN VALVE INTQO CABINe !
1 1 )
8s LOSS OF ALL '€0 'Bele ENTER NEXT BEST PTP ! B8ele IF POTABLE AND +4ASTZ TANKS |
OVERBOARD DUMP 'TLC ' ' (OR WASTE TANKS ALONE) BECOME Fuuly |
CAPABILITY ' LUNAR ' ' FORCED  wATER  3GILING - wlLL sz !
'ORBIT ! ' NECESSARY TO ALLOW~ “UEL CELL AND/OR
' ' ' CYCLIC ACCUMULATOR QOPERATICNG i
' ' [ ‘
' LUNAR ' 24 CONTINUE MISSION ' 2¢ LM URINE STCRAGE 3AGS :xF}
'STAY ' PERFORM ASCENT AT ' AVAILABLE) wllki 8E USED. i
' ' NEXT BEST OPPORTUNIT' {
' ' AFTER EVA ' !
L ] 1 ;
) ) ) 1
' L L} H
' ] [] H
' 1) ] :
10=41{ FAILURE QF BOTH ¢ ' ' LM  SYSTEMS MAY BE USED FCOR
WATER ACCUMULATORS ! ' ' HUMIDITY CONTROL. i
CR UNCONTROLLABLE ' ' ! i
HIGH HUMIDITY ' ' '
’ ] (] H
' LAUNCH '"Ae CONTINUE MISSION ' i
[] ' 0 i
' ' ' |
' ' ' !
'ALL 'Be ENTER NEXT BEST PTP ' !
L . 1 .
' L ' .
’ L L L]
) 1] 1] :
) ' ] .
10=52 | WASTE WATER TANK ' ' ' LM SYSTEMS (IF AVAILABLE) May 3% |
LEAK OR LOSS OF ' ' ¢ USED TO SUPPLEMENT CSM :
WASTE WATER STORAGE ' t ' :
CAPABILITY ' ' ' WHEN POTABLZ wATZIR TANK ZECTMES !
' ' ' FULLe FUEL CELL WATER W#ILL 3E JLMPED !
' ' ' THROUGH OVERBOARD PRESSURE REL.ZF |
' ' ', VALVES :
) L ' i
'LAUNCH 'Ae CONTINUE MISSION ' ;
) ] L H
‘€0 '8¢ CONTINUE MISSION '
' ' NO=GO FOR TLI J
] 1 )
'ALL ‘Ce ENTER NEXT BEST PTP '
(] 1 '
] ’ L
) L '
' ] .
MISSION |rEv |oATE SECTION GROUP PAGE
APOLLO 11 6/16/69 |CSM ENVIRONMENT |WATER & WASTE
: CONTROL SYSTEM MANAGEMENT 10=11




NASA - Manned Spacecraft Center

MISSION RULES.

sc, iToM SECTION 10 = CSM SNVIRONMENTAL CONTROL SYSTEM \\
R ['RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/CCMMENTS i
] ' ' ' :
' ' ' ] i
' f ' ;
10=53| CONFIRMED LEAK IN ' ' ' LM SYSTEMS (iF AVAILABLE) MAY &E

POTABLE WATER TANK ! ' ' USED TO SUPPLEMENT CSMe }
QR UNABLE TO ' ' ' i
TRANSFER FUEL CELL ' ' ' i
WATER TO POTABLE ! ' ' !
TANK. ! ! ' d
f} ' ' !
'LAUNCH  'A¢ CONTINUE MISSION ' :

L} 4 1]

‘€0 '8e CONTINUE MISSION '

' ' NO=GO FOR TLI '

' ' ENTER NEXT BEST PTP !
' ' AFTER TANK DEPLETED. ! :

) )

'TLC 'Ce ENTER NEXT BEST PTP ¢

) * )
'LUNAR 'Ds BASED ON WASTE H20 ' i

'ORBIT ' AVAILABLE FOR '

' LUNAR ' EVAPORATIVE COOLINGs !

'STAY '  CONSIODERATION WILL BE °*

' ' GIVEN TO CONTINUING

! ' THE LUNAR STAY, '
1] L] 1
] ] . {

) 1] L
[ [ ’ 3
1 [ ] ‘
L} 1} 1] 3
RULE NUMBERS 10=84 ' ’ ' |
THROUGH 10=59 ARE ' ' ' !
RESERVED, ! ' ! ;
' (] ] i
. 1] L] ;
[ ) ' N
' ' ' H
' ] [ H
* 3
i
i
. )
1
¢

MISSION [rev [DaTE SECTION GROUP PAGE
APOLLO 11 4/16/769|CSM ENVIRONMENT |WATER & WASTE
: CONTROL SYSTEM |MANAGEMENT 10-12




NASA - Manned Spacecraft Center

MISSION RULES.

SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM = CONCLUDED

R
INSTRUMENTATION REQUIREMENTS
10-60 | MEAS DESCRIPTION PcM CNBOARD TRANSDUCER CATEGORY REFERENCE
CABIN PRES CFO001P METER COMMON 1 oF 10-20
SUIT PRES <FO012P METER CCMMON 1M
TANK BLADDER PRES CFo120P —— —————
SUIT PRESS e —mmae cocace MANDATORY 1C=21
(CUFF GAGES) {EACH CREWMAN)
SURGE TANK PRESS CFO006P METER COMMON 1 OF 10=28 !
OXYGEN REPRESS PRESS  =—mwm=m METER - 2 M
PRIM ACCUM QTY CFO019Q METER COMMON 1 CF 10=40>»
PRIM PUMP OUT PRESS CFO016P METER COMMON 2 M 10=4s
POTABLE H20 QTY cFo010@ METER COMMON 1 OF 10-53,
WASTE H20 QTY CF00090Q METER COMMON 2™ 10=52
SEC STEAM PRESS CFo073P METER COMMON 1 OF 10=a2
SEC EVAP OUT TEMP CFOQ71T METER COMMON 2™
SEC ACCUM QTY CFO072P METER COMMON ) '
SEC PUMP OUT PRESS CFooTOP METER COMMON HO {
PRIM EVAP OUT TEMP cFoo18T METER COMMON HO
PRIM STEAM PRESS CFO034 METER COMMON HO
ECS 02 FLOW CFO03SR METER COMMON HO
02 MANIFOLD PRESS CFO036P — ——- HO
SUIT COMP PRESS CFO013P METER COMMON HO !
{
PRIM RAD OUT TEMP CF0020T METER COMMON HO
PRIM EVAP INLET TEMP CFo1817T onaee oeenas MO
!
STEAM DUCT TEM® CFOOLTT ——— ———— ") i
SEC RAT OUT TEMP SFO236T METER B HO :
MissioN [rev loate  |sectiown GROUP PAGE
APOLLO 10 |PNL |6/14/69 f[csM ENVIRONMENT [INSTR
CONTROL SYSTEM |REQUIREMENTS [10-13
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYQGENICS

ITEM

11=1

11=3

ll=a

-————— e

! GENERAL !

cenccaccena
LAUNCH

THERE ARE NO CRYO FAILURES FOR WHICH THE LAUNCH/INSERTION PHMASE wlLL BE TERMINATEDe FOR COMPLETE
LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURESs ENTRY WILL BE PLANNED INTO PTP 2-1.
THREE ENTRY BATTERIES ARE CAPABLE OF SUPPORTING THE LAUNCHs ONE REV OF POWER OOWN AND SCS ENTRY.

ALL PHASES

TME CRYOGENICS SYSTEM [S REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PMASES wilLL B8E
ENTERED INTO WITH FULL CONSUMABLES POTENTIAL» THAT ISe FULLY CHARGED ENTRY BATTERIES ANO ENTRY
02 TANKSe IF THIS CAPABILITY IS POTENTIALLY JEOPARDIZED BY CRYO SYSTEMS OEPLETION OR
MALFUNCTIONs MISSION TERMINATION PROCEDURES wWILL BE ENACTED IN WHATEVER TIME FRAME [s
APPROPRIATE OR AVAILABLEs ANY ENTRY BATTERY OR ENTRY 02 USAGE AFTER LOSS GF RECHARGE CAPABILITY
FROM THE CRYO SYSTEM wilLL REDUCE SUPPLY AVAILABLE FOR ENTRYs LANOINGs AND POSTLANDINGe

LCSS OF CRYOQGENIC TANK 1S OEFINED AS=== PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02 ANC
100 PSIA FOR m2e

MINIMUM REQUIREMENT TO CONTINUE BEYOND A GO/NO=GO POINT S SUFFICIENT OXYGEN AND MYDRQGEN TO
SUPPLY FUEL CELL ANDO ECS CEMANDS TQO COMPLETE EITHER A LUNAR FLYBY OR NOMINAL MISSION PLUS 12
MOURS AT FULL PCWERe

RULE NUMBERS 11-=% THROUGH
11=9 ARE RESERVED

MISSION |REV |DATE SECTION GROUP PAGE

APOLLO 11 4/16/69)CSM CRYOGENICS |GENERAL -1




NASA - Manned Spacecraft Center
MISSION RULES

1Fv ITEM SECTION 11 = C3M CRYOQOGENICS
R|" ITEM
' SYSTEMS MANAGEMENT !
11=10 CRYO MANAGEMENT
Ao MANUAL PRESSURE CONTROL WILL NORMALLY BE USED AS REQUIRED TO MAINTAIN===
le TANK PRESSURES GREATER THAN 7850 PSIA 02 AND 200 PSIA FOR H2e
2 QUANTITY BALANCE wiITHIN & PERCENT 02 ANO 3 PERCENT FOR N2e
Be CRYO TANKS wlLL BE ALLOWED TO VENT NORMALLY THROUGH TANK RELIEF VALVES.
Qo 02 TANK FANS AND H2 TANK FANS WILL NOT BE OPERATED IN THE AUTO MODE.
1l=11 CRYO GAGING

Ao ONBOARD CRYOGENIC QUANTITY GAGING 1S PRIME. ACCURACY S +/=2,63 PERCENT
+/=0e72 LB H2) PER TANK

Be MCC CALCULATED WQUANTITY USING PRESSURE VERSUS TEMPERATURE 1S BACKUP,

RULE NUMBERS 1l=12 THROUGH
11=19 ARE RESERVED.

(+/=8e48

L8

Q2

e

MISSION [REV |DATE SECTION GROUP PAGE

APOLLO 11 6/16/69]CSM CRYOGENICS [MANAGEMENT
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 11 = CSM CRYOQOGENICS

RULE 'FONDITICN/MALFUNCTIGN' PMASE ! RULING ' CUES/NOTES/CCMMENTS
’ L L} L}
1 ' ) 1
' ‘ L
SPECIFIC MISSICN RULES
) . ' L]

11-20 | LOSS OF ONE 02 ' LAUNCH 'Ae CONTINUE MISSION ' LMy PLSSs AND OPS Q2 Wloi 2E o320
AND/OR M2 CRYO TANK ' ' ' AS REQUIRED TO SUPPLEMENT ISM C2.
(TANK PRESSURE ' ' '

LESS THAN 150 02, 'EQ 'Be CONTINUE MISSION '
LESS THAN 10C H2» ' ' NO=GO FCR TLI '
RESPECTIVELY)» ' ! '
i) ' )
'TOGE 'Ce CONTINUE MISSION '
) ' 1
'ALL 'De ENTER NEXT BEST PTP '
] L L]
) ) )
) K 1]
) ) )
11=-21 | LOSS OF 8CTH 02 ' LAUNCH ‘A CONTINUE MISSION '
AND/OR M2 CRYQ TANK ' ' '
(TANK PRESSURE ! ' ISOLATE SURGE TANK '
LESS THAN 15C 02, ' ' PRIOR TO 800 PSIAe '
LESS ThAN 100 H2» ' ! '
RESPECTIVELY) : ' '
L} )

‘€0 '8¢ ENTER NEXT BEST ATP ' 8¢ (F THREE FUEL <CELLS ARE wLoST

' ' OR PTP ' PRIOR TQ CM/SM SEPy SMJC'S wiL. 3t

' ' ' INCPERATIVE.
' ' MAXIMUM QRBIT TIME IS '
' ' be73 MOURS FOR LOSS '
' ' CF THREE FUEL CELLSe '
RJLE NUMBERS 11=22 ! ' '
THROUGH 11=49 ARE ' ! !
RESERVED. ! ' !
MISSION REV JOATE SECTION GROUP PAGE
APOLLO 11 4/16/69]CSM CRYOGENICS SPECIFIC 11-3




NASA - Manned Spacecraft Center
MISSION RULES

T SECTION 11 = CSM CRYOGENICS = CONCLUDED '
R ITEM
INSTRUMENTATION REQUIREMENTS
MISSION RuULE
11=50 | MEAS DESCRIFTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
02 TANK 1 QTY 5$C0032Q METER COMMON \ 1 0F 2 11=-20
02 TANK 2 QTY $C0033Q METER COMMON f MANGATGORY
02 TANK 1 TEMP SCO0&lT ———— —————— HIGHLY 11=20
02 TANK 2 TEMP 5C0062T m——e- ——maea DESIRABLE
H2 TANK 1 QTY §CCo030Q METER COMMON } 1 OF 2 11=20
H2 TANK 2 QTY $C0031Q METER COMMON MANDATORY
H2 TANK 1 TEMP $C0063T ———— c————— HIGHLY 11=20
H2 TANK 2 TEMP SCOO0aaT ———a- cm—eee DESIRABLE
02 TANK 1 PRESS $C0037P METER COMMON ! 1 OF 2 11=20
02 TANK 2 PRESS $C0038P METER COMMON f MANDATORY
M2 TANK 1 PRESS SC0039P METER COMMON \ 1 OF 2 11=20
H2 TANK 2 PRESS SC00&0P METER COMMON f MANDATORY
-
MISSION [Rev |DATE SECTION GROUP PAGE
APOLLO 11 6/16/69|CSM CRYOGENICS |INSTR REQ "
-.
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 = CSM ELECTRICAL POWER SYSTEM

[TEM!

12=1

12=3

12=a

12=5

12=¢

12«7

12«8

-— e e

! GENERAL !

- ——— - -

LAUNCH

LAUNCH WILL BE CONTINUED AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTO AT
LEAST PTP 2=1. THERE MUST BE AT LEAST ONE MAIN BUS AND ONE AC BUS OPERATIONAL TO CONTINUE.

THERE ARE NG FUEL CELL FAILURES FOR WHICH THE LAUNCH PMASE WwILL BE TERMINATED AS LONG AS THREE
ENTRY SATTERIES ARE REMAINING TQ SUPPLY MAIN BUS LOADSe

ALL PHASES
THE MISSION wiLL BE CONTINUED AS LONG AS THE REWUIRED NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE

CAPABLE OF SUPPORTING MISSION REWUIREMENTS OF 75 TQ 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEPT
DURING SPS DELTA v'S) AND THREE GOOD ENTRY BATTERIES REMAINe

SATTERY 15 CONSIDERED FAILED [Few=

Ae OUTOUT IS LESS THAN 3 AMPS WHEN CONNECTED TQO A MAIN BUS DURING SPS MANEUVERS (NOMINAL TOTAL
BATTERY CURRENT FOR SPS NAMEUVERS [S 20 +/= 2 AMPS).

e SUSTAINED BATTERY CHARGER OJUTPUT IS GREATER THAN 240 AMPS AND ALL LOADS REMGVED.

AN AC BUS IS CONSIDERED FAILED IF ANY TwQ PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS.

AN INVERTER 1S CONSIDERED FAILED [Few=
Ao OUTPUT VOLTAGE ON ANY PHASE [S GREATER THAN 130 VAC.

N OUTPUT VOLTAGE ON ANY TwO PHMASES IS LESS THAN 99 VAC.

FUEL CELL 1S CONSIOCERED FAILED FOR MISSION PLANNING [Fe=e

Ao FUEL CELL CANNOT sSUPPLY SUFFICIENT POWER TO MEET [TS OWN PARASITIC LOADS (5 AMPS PLUS
INLINE MEATER POWER AS REQUIRED).

8 FUEL CELL H2 LOOP IS CONTAMINATED wlTH KOMe
e REGULATED M2 PRESSURE [S LESS THAN 36e7 PSIA (CORRESPONDS TO N2 PRESSURE SMIFT DOWN TO 282

PSIA FOR CRITICAL OPERATION= LOWER N2 PRESSURE CAN BE MANAGED BY TURNING OQOFF mM20 TANK
PRESSURE) o

TLI MINIMUM PURGE CAPABILITY (S BOTHM OXYGEN AND MYOROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN ON
ONE OTMER FUEL CELLe

RULE NUMBERS 12=9 THROUGH
12=19 ARE RESERVEDe.

MISSION REV [DATE SECTION GRouP PAGE

APOLLO 11 4/16/69|CSM ELECTRICAL GENERAL
’ POWER SYSTEM 12=1




NASA - Manned Spacecraft Center

MISSION RULES
Gy I TE SECTION 12 = CSM ELECTRICAL POWER SYSTEM
"R | ITEM!

' SYSTEMS MANAGEMENT !

12=20 BUS MANAGEMENT
Ae ONE AND ONLY ONE FUEL CELL wilL BE TIED TO BQTH MAIN BUSESe

8¢ INVERTERS wILL BE CONFIGURED SUCH THAT MAIN 8US A WILL SUPPLY AC BUS 1 AND MAIN BUS B wWlke
SUPPLY AC BUS 2.

Ce MAIN 8US VOLTAGE WILL BE MAINTAINED GREATER THAN 265 vVOC AND LESS THAN 31 VDCe ONE FUEW
CELL MAY BE CPEN CIRCUITED FOR OPTIMUM VOLTAGE AND POWER MANAGEMENT,

De THE BATTERY CHARGE wILL BE USED TO CHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES)
AFTER ALL EQUIPMENT AND POWER SOURCES WAVE HEEN REMOVED FROM BUSe

Eo MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO BE COMPATABLE WITH ONLINE OPERATION
EQUIPMENT .

ls  SPS 2605
24 PGNS 250
3, AUTO SM=RCS 22,0
4 AUTO CM=RCS 2140
S.  DIRECT SM=RCS  21.0
6y OIRECT CM=RCS  17.0
7. INVERTERS 19.0
.
\
R

12=21 BATTERY MANAGEMENT
Ae BATTERIES A AND B wllLl 8E USED TO SUPPLEMENT MAIN BUS LOADS FROM T=7% SECONDS TO INSERTIONe

8¢ BATTERIES A AND B wILL BE USED TO SUPPLEMENT MAIN BUS LOADS FOR SPS MANEUVERSe BATTERY <
wlllL BE ROTATED IN THE EVENT THE BATTERY CHARGER FAILS TO MAINTAIN BATTERY BALANCE.

Co BATTERY CHARGING wILL BE TERMINATED FOR ONE OF THE FOLLOWINGs WRICHEVER OCCURS FIRSTw==

le INTEGRATED AMP=HOURS INTO BATTERY BY CHARGER EQUALS [NTEGRATED AMP=mMQURS OUT
QF BATTERY BY LOACS.

2 WwHEN BATTERY CHARGER CURRENT DROPS TQO Q.4 AMPS,
Ce THREE BATTERIES wlLlL BE TIED TO THE MAIN BUSES FOR DEORSIT MANEUVER AND ENTRY.

Ee BATTERIES ARE CONSIDERED TQ MAVE 40 AMP=MR CAPABILITY [NFLIGHT AND 45 AMP=rR CAPABILITY FOR
. POSTLANDINGs

Fe A SINGLE BATTERY TMAT CANNOT BE RECWARGED wllLL NOT BE USED EXCEPT DURING OEOQRBIT» ENTRY AND
POSTLANDINGe

Ge BATTERY VENT VALVE WILL REMAIN CLOSED UNLESS MANIFOLD PRESSURE IS GREATER THAN & PSiAe
VENTING CPERATION wILL BE ALLOWED TO TROUBLESHWOOT A SUSPECTED FROZEN OUMP.

MISSION ‘REV DATE SECTION GROUP PAGE
APOLLO 11 /16769 |CSM ELECTRICAL  |MANAGEMENT
) POWER SYSTEM 12=2




NASA - Manned Spacecraft Center
MISSION RULES
ITEN SECTION 12 = CSM ELECTRICAL POWER SYSTEM

12=22 FUEL CELL MANAGEMENT
Ao FUEL CELL WILL BE ''SHUTDOWN'' FOR THE FOLLOWING===
le SUSTAINED CURRENT OQUTPUT LESS THAN 5 AMPS.
20 FUEL CELL M2 LOOP S CONTAMINATED WITHM KOHe
3. REACTANT LEAKAGE JEOQOPAROIZING MISSION DURATION.
Be FUEL CELL MAY BE ''OPEN CIRCUITED'' FOR THE FOLLOWING===
le SKIN TEMP GREATER THAN 47% OEGe F.
2 TCE TEMP GREATER THAN 200 DEGe Feo
3. FAILURE QOF M2 PUMP OR GLYCOL PUMP.
be VOLTAGE MANAGEMENT.

5. FUEL CELL CANNOT BE PURGED AND TIME TO GO IS GREATER THWAN PREDICTED FUuEL
CELL LIFETIME.

Ce FUEL CELL 02 PURGES WlLL BE DONE AT 12 MOUR INTERVALSe FUEL CELL H2 PURGES wilLL BE CONE AT
48 MOUR INTERVALSe.

De ADOITIONAL PURGES wilLL BE INITIATED AS OPERATIONAL CONDITIONS OICTATE.

Ee FUEL CELLS WILL NOT BE PURGED FOR CONFIRMED MIGH PH INOICATIONe

Fo EACH M2 PURGE WILL NORMALLY BE PRECEDED B8Y 20 MINUTES OF M2 VENT HMEATER OPERATIONe

Se FC INLINE HEATERS wlLL NORMALLY OPERATE IN ''AUTO'' CONTINUOUSLY.

He REACTANT VALVES MUST REMAIN OPEN AT ALL TIMES UNLESS THE FUEL CELL !S DECLARED FAILED.

le ADDITIONAL POWER LOADS WILL BE ADDED AS REQUIRED TO MAINTAIN FC RAD OUT TEMP GREATER THAN
~6Q DEGe [F CRYO BUDGET JEOPARDIZED OR RAD OUT TEMPS NOT MAINTAINED GREATER THAN =40 DEG»
FC QAD wiLL BE PLACED [N EMERGENCY BYPASSe :

Je FUEL CELLS MAY BE PURGED TO PRECLUDE VENTING OF CRYO TANKS QR FOR CRYO PRESSURE MANAGEMENT.

12-23 INVERTER MANAGEMENT
INVERTERS MAY BE REMQVED FROM LINE FOR ANY OF THE FOLLOWING REASONS===
Ae INVERTER TEMP GREATER THAN 190 DEGe Fo

Be SPACECRAFT LOAD MANAGEMENT

RULE NUMBERS 12=24 THROUGH
1229 ARE RESERVED

MISSION |REV |[DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

./

CONOITION/MALFUNCTION'

PHMASE ! RULING '

CUES/NOTES/COMMENTS

12=30

12=31

LOSS OF ONE FUEL '
CELL (OUTPUT '
LZSS THAN 5 AMPS)

'
'
'
'
'
'
'
)
[
[
[
]
L
.

.0SS OF TwO FUEL !
CELLS (QUTPUT

LESS THAN 5 AMPS
EACH)

' SPECIFIC MISSICN RULES !

'

LAUNCH ‘Ae CONTINUE MISSION
)

€0 '8¢ NO=GO FOR TLI
le OPEN CIRCUIT *UEL
CELL.

24 RECONF IGURE
REMAINING TwQO FUEL
CELLS TO ONE FUEL CELL
PER MAIN BUS ONLYe

3¢ IF FUEL CELL CANNOT
BE RESTOREDs PERFORM
SHUTDOOWNe

T
LUMNAR
ORBIT
LUNAR
STAY

BASED ON THE FAILURE
MODEs» CONSIDERATION
wiLlL BE GIVEN TO
CONTINUING WiTH
NOMINAL MISSION

ALl CONTINUE MISSION

LAUNCH CONTINUE MISSION
AFTER 2 + 00 GET

PERFORMm==

le EDS AUTO/QOFF TO
QFF.

20
2
Ae

IF LOSS OF FC 1 AND
TIE BAT C TO MAIN

3s IF LOSS OF FC 2 ANO'
39 TIE BAT C TO MAIN !
Be '

'
e IF LOSS OF FC 1 AND!'
3+ TIE BAT C TO 8OTH !
MAIN BUSES.

ENTER NEXT BEST PTP
le CONNECT REMAINING
FUEL CELL TO B80TH
MAIN BUSESe

2+ PERFORM '' . 0SS OF
TwQ FC POWER DOwWNe''

- ® ® % e s e e e ®m. = %" %"~ %% ®®"®®®®® %= %"=+
) 4
.

- ® e e ... - -

Bele REF MALF PROC EPS S

¢ LM SYSTEMS MAY
SUPPLEMENT CSM POWERe

BE USED TO

Be ONE ENTRY BATTERY MAY HE USED
TO SUPPLEMENT REMAINING FC FOR G&N
ALIGNMENT PRIOR TO DEORBIT.

MISSION

DATE SECTION GROUP

PAGE 1

APOLLO 11

4/16/69]CSM ELECTRICAL

POWER SYSTEM

FUEL CELLS

12=s




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE 'KONOITION/MALFUNCTION' PMHASE ! RULING ' CUES/NOTES/COMMENTS
L ’ L
) ] )
12=32 | LOSS OF THREE FUEL ! ' ' LM SYSTEMS (IF AVAILABLE) MAY 3
CELLS : : ' USED TO SUPPLEMENT FUEL CELL PQWER.
L
Ae QUTPUT LESS THAN 'LAUNCH 'Aele CONTINUE MISSION '
10 AMPS EACH ! ' '
) ' )
' ' (A) AFTER 2 + 00 ' AclelA) IF TOTAL  OuUTPYT
' ' EDS AUTO/QFF TO ' CAPABILITY LESS THAN 8 AMPS AT 22
' ' OFF ., ' VOCe SMJC WILL BSE INOPERATIVE FCr
' ' ' CM/SM SEP.
] . )
' ' (8) TIE BAT C TO ¢
' ' BOTH MAIN BUSES. '
L ) L}
' ' (C) POWER DOWN AT ! AslelC) 4e75 MOURS LEFT [N ORBIT
' ' INSERTION ENTER 2=1! BEFORE DEORBIT MANEUVER.
' ' IF FUEL CELLS !
' ' CANNOT BE RESTOREDs'
L} ) L
'ALL ' 2e¢ ENTER NEXT BEST PTP !
L} L L]

8¢ TOTAL OUTPUT 'ALL 'Bele ENTER NEXT BEST PTP ' Bele 98 AMPS REPRESENTS MAX[MUM
CAPABILITY ! ' MANTPULATION OF ! ORIFTING FLIGHT REQUIREMENTS (66
INSUFFICIENT TO ' SYCLIC LOADS wiLL ' AMPS AVERAGE)

SUPPORT DRIFTING ' ! BE ATTEMPTED TO '
FLIGHT LOAOS ! ' MAINTAIN VM '
' ! GREATER THMAN 2665 !
L} L} VDC ]
L} L L]
"LAUNCH ' 24 NOT APPLICABLE '
1 1] )

Ce TOTAL OUTPUT 'ALL 'Cele ENTER NEXT BEST ATP ! Cele 36 AMPS REPRESENTS MINIMUM
CAPABILITY ' ' OR PTP ' POWER TQO SUPPORT 5/C SYSTEMS IN
LESS THAN_16 AMPS' ' ' ORBIT,

AT MAIN BUS ! ! !
VOLTAGE OF 2648 ' ' '
VDC . ' L
L] ) L
' LAUNCH ' 2¢ NOT APPLICABLE '
' Al ’
) ) )
L] ) L
L ) )
] ) 1)

12-33 | LOSS OF THREE FUEL ' ' ' USE LM SYSTEMS (iF AVAILABLE!.
CELLS PLUS ONE ' ' ' RESERVE ENTRY BATTERIES FOR ENTRY.
BATTERY CURRENT ' ' '

LESS THAN 50 PERCENT' ' ! : .

OF LOAD ON EITHER ' ' !

REMA INING BATTERY ' : :

L

'"LAUNCH  'Ae ABORT ' Ae ASSUMES ALL THREE FUEL CELL
' ' ' CURRENTS LESS THMAN OR EQUAL TQ 8
' ' ' AMPS AND BATTERY C TIED TO BOTH
' ' ! MAINS

] ] )

'EQ '8s ENTER NEXT BEST ATP ' Be 2.4 MOURS LEFT IN ORBIT
' ' OR PTP ' BEFORE SPS IGNITION

' ' PERFORM EMERGENZY '

' ' POWER DOWN '

) ] )

"ALL 'Co ENTER NEXT BEST PTP !

' ! PERFORM EMERGENCY '

' ' POWER DOWN '

L] L 1]

1] 1] 1]

L] L] L

L} L] L]

RULE NUMBERS 12~34 ' ' '

THROUGM 12=39 ARE ' ' !

RESERVED. ' ' .

MISSION IREV DATE SECTION GROUP PAGE
APOLLO 11 4/16/69 |CSM ELECTRICAL |FUEL CELLS
: POWER SYSTEM 12=5
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

RULE

'ECNOITION/MALFUNCT ICN!

PHASE !

RULING

CUES/NOTES/COMMENTS

12=40

12«41

12=62

LOSS OF ONE ENTRY
BATTERY (OQUTPUT
LESS THAN 3 AMPS
WHEN TIED TO MAIN
8us)

LAUNCH

)

1

1

]

,

)

)

)

)

)

]

L]

]

L

1]

)

'

'

1

L

L

1

L

L

'

]

L

)

L]

)

LOSS OF TWO ENTRY  'LAUNCH
BATTERIES (OUTPUT !
LESS THAN 3 AMPS '
EACH WHEN CONNECTED '

1

)

1

)

]

L

]

)

L}

)

1

‘

4

)

1

)

)

)

)

Al

’

)

)

]

L}

]

L]

L]

]

TO MAIN BUS)

LOSS OF BATTERY
CHARGER

EQ

T

Lo

' LUNAR
'STAY

RULE NUMBERS 12=43
THROUGH 12=49 ARE
RESERVED.

- - -

3.

ENTER

CONTINUE MISSION

le EDS AUTO/OFF TO

OFF.

20 IF LOSS OF BAT Ay
TIE BAT C TO MAIN

Ao

NO=GO FOR TL!

BASED ON FAILURE MODE»
CONSIDERATION wiLL B8E
GIVEN TO CONTINUVING

NOMINAL MISSIONe

CONTINUE MISSION

le EDS AUTG/QFF TO
oFF

2+ ENTER 2=1 POWERED
DOWNe

USE ONE BATTERY ENTRY
PROCEDURE.

CONTINUE MISSION
ROTATE BATTERY C FOR.
BURNS TO MAINTAIN
BALANCED BATTERIES

NO=GO FOR LOt
IF SUM OF TWO LOWEST
ENTRY BATTERIES
LESS TMAN___AMPenRe

NO=GO FOR UNDOCK

IF SUM OF TWO LOWEST
ENTRY BATTERIES
LESS THAN__ AMPeNRs

PERFORM ASCENT AT NEXT
BEST OPPORTUNITY

IF SUM OF TwO LOWEST
ENTRY BATTERIES
LESS THAN___AMPS ¢

1P LOSS OF BAT B
TIE BAT C TO MAIN Be

NEXT BEST PTP

- e ® e B e e e .. ® e e e .. e e® e %" e eeeee"e"e"e®®""e"®ceceen e "es... . coewa

8¢ IF LOST DURING SPS MANEUVER
CONTINUE ON REMAINING BATTERY.

Be IF LOSS DURING SPS MANEUVER.
ATTEMPT TO TIE BATTERY ¢ TO BUT
MAINS.

REF MALF PROC EPS=3

MISSION ln:v

DATE

SECTION

GROUP

PAGE

ot

)

APOLLO 11

/16769

CSM ELECTRICAL
POWER SYSTEM

BATTERIES/
CHARGER

12=¢
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

R |'RULE

CONCITION/MALFUNCTICN'

PHASE !

RULING '

CUES/NOTES/COMMENTS

12=%0

FAILS CPEN

<Lased

MAIN BUS TIE MOTOR
SWITCH FAILURES

Ae ONE MOTOR SWITCH

3¢ ONE OR BOTH
MCTOR sSw FAILED

'
'
[
[
[
[
'
]
[
'
]
L
'
)
]
[
[
'
'
1
'
[
'
'
'
'
)
[
'
]
'
'

LAUNCH

ALL

Aele

20 CONTINUE MISSION

8¢ CONTINUE MISSION
USE CB'S AS MOTOR
SWITCHES

CONTINUE MISSION

(A) IF MQTOR sw
A/C TIE BAT
C TO MAIN
BUS A

(B) IF MOTOR sw 8/C
TIE BAT C TO
MAIN 8US B

CLOSE ALTERNATE
MOTOR SW AND USE
MAIN BUS TIE CB'S
AS MOTOR SWITCHES.

Ae2e BATTERIES MUST BE CHARGED
THROUGH OPEN MOTOR Swe LEAVE BAT
RLY CB CLOSED FOR CHMARGINGe

8¢ IF BOTHM MOTOR SwWITCHES FAIL
CLOSEDs BATTERIES CANNOT BE CHARGED.

MISSiON

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

4/16/69

CSM ELECTRICAL

o<
POWER SYSTEM DISTRIBUTION. [12=7




NASA

SECTION

MISSION RULES

12 = CSM ELECTRICAL POWER SYSTEM

- Manned Spacecraft Center

'RULE

CONDITION/MALFUNCTICN!

PHASE !

RULING

CUES/NOTES/COMMENTS

12=51

CAUSING FUEL
REVERSE CURR
O ISCONNECT

Ae FUEL CELL

MAIN A

Be FUEL CELL
D1SCONNEC
MAIN B

CANNQT 8E

SHORTED 8uUS.

MAIN BUS SHORTED

OISCONNECTS FROM

Ce MAIN B8US SHORTED
GREATER THAN 23 AMPS
AND FUEL CELLS

OISCONNECTED FROM

CELL
ENT

2

2
TS FROM

[
'
'
'
[
)
'
'
'
[
'
[
1
[
"
)
0
’
'
[
L
'
A
v
.
]
'
]
'
‘
'
'
[
]
'
'
]
'
[]
]
'
'
[
)
L
‘
L}
'
'
'
.
'
)
L
[
L
.
.
L
L]
.
L}
)
]
L
L
L
.
L
Ll
L}
L]
L}
'
)
L
L]

LAUNCH

ALL

LAUNGCH

LAUNCH

Aol

Aele

Be2e

Cels

2,

*® ® @ mee e e e e e ® e e ee e wwe® e e e e ... ®® e e "~ m..®w . ... ... e " ... ® ...~ .. e..-- - -

CONTINUE MISSION
(A) PLACE EDS
AUTQ/OFF TO OFF.

(8) F/C 2 TO BUS
ONLYe

{C) TIE BAT C TO
MAIN Ao

(D) INVERTER 3 TO AC

BUS 2» MAIN Ae

(E) POWER DOWN MAIN

BUS 8.

ENTER NEXT BEST PTP
[F BUS MOT RESTORED

POWER OOWN MAIN BUS

8.
CONTINUE MISSION

(A) PLACE EDS
AUTQ/CFF TO OFF.

(8) FC 2 TO 8US 8

ONLY .

(C) TIE BAT C TO
MAIN BUS Be

(D) INVERTER 3 TO AC

BUS 1+ MAIN B,

(E) POWER DOwN MALIN

BUS A

(F) TVC GIMBAL DORIVE

(Pov)=2,

(G) GIMBAL MOTOR
CONTROL (YAW 2,

PITCH 21 BAT 3 OPEN

FOLLOWING GIMBAL
MOTOR TURN ONe

ENTER NEXT BEST PTP
IF BUS NOT RESTORED.
POWER OOWN MAIN BUS
A

ABORT

ENTER NEXT BEST
IF MAIN 8uUSs NOT
RESTORED.

A

PTP

e e ® e e e e ® ® e e® e .. e e e e wam e e .. ®e e * % me % w ... e w .%o me e ... om.® ... " e .-~

Asle GREATER THAN 83 AMPS SHORT
ON MAIN B  wWILL CAWSE REVERS:
DISCONNECT DUKRING LAUNCH MALF EPS=3s

Ae2e REF MALF PROC EPS 55R=1

Bels GREATER THAN 79 AMPS SHORT
ON MAIN A witi CAUSE REVERSE
DISCONNECT DURING LAUNCH

Coele FAILURE OF MOTOR SWiTCH TO
DISCONNECT FROM SMORTED ayus
INDICATED BY FC SMORTED 8USs T/B
GRAY

2e¢ IF FUEL CELL FEED CIRCUITRY
SMORTEDs CLOSE FC REACTANT VALVES,

MISSION lﬁ:v IDAT!

SECTION

GROUP

PAGE

APOLLO 11

4/16/69

CSM ELECTRICAL
POWER SYSTEM

[+14
DISTRIBUTION 12-8

\\5‘/' /‘J
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NASA - Manned Spacecraft Center

J1ISSION RULES

SECTION 12 = CSM ELECTRICAL POWER SYSTEM

BATTERY BUS» MAIN'
POWER BUS)
'

8, LOSS OF BATTERY
RELAY B8US (UNABLE'

RULE NUMBERS 12-5%

BUSe (UNABLE TO :ALL

YLAUNGH

TO POWER BuUS) ‘€0
'TLC
L

' LUNAR
'ORSIT
' LUNAR
'STAY

2¢ ENTER NEXT BEST PTP

Bele CONTINUE MISSION

24 ENTER NEXT BEST
PTP

3¢ CONTINVE MISSION
PERFORM ASCENT AT
NEXT BEST OPPORTUNLTY
AFTER EVA

R PRULE YCONDITION/MALFUNCTION' FMHASE ! RULING U CUES/NOTES/COMMENTS
d ) ] 1
Jd . L )
) L} )
12=52 | Ae BATTERY BuUS ' LAUNCH 'Aele CONTINUE MISSION ' Aole GREATER THAN 22 AMPS Wikl
SHORTED 1S GREATER ! ' ' CAUSE BATTERY BUS VOLTAGE TO 3g
THAN 5 AMPS ' ! ! GREATER THAN OR EQUAL TO MAIN aus
' ' (A) PLACE EDS A VOLTAGE.
' ' AUTQ/OFF TQ OFFe '
L} L] )
' ' (B) OPEN ASSOCIATED !
' ' MAIN BUS TO BAT BuSs !
) ] C't )
L L] )
' ' (C) TIE BAT C TO '
' ' ASSOCIATED MAIN !
' ! BUSe '
' 1] '
'ALL ! 24 ENTER NEXT BEST PTP ¢ Ae2e REMOVE POWER FROM B8US» [F
' ' IF BUS NOT RESTORED ! SHORTED LESS THAN OR EQUAL TO 10
' ' ' AMPSe POWER BUS JUST PRIOCR TQO ENTRY
: : : TO MAINTAIN SECS REDUNDANCY,
B8e BATTERY BUS ALL 'Be CONTINUE MISSION '
SHORTED LESS TMAN' ' REMOVE POWER FROM BUS '
5 AMPS ' ' EXCEPT FOR MANEUVERS !
' ' AND ENTRY '
L ] ’
L} ] '
) ) L
. ) ]
’ ' ]
12=53 | BATTERY RELAY BUS ' ' !
SHORTED ! ! !
Ae SHORT GREATER ' LAUNCH 'Aele CONTINUE MISSION '
THAN 20 AMPS ' ' '
'ALL ' 24 ENTER NEXT BEST PTP Ae2s REF MALF PROC EPS=S5SR=2
' ' OPEN BATTERY BUS TO °*
' ' BATTERY RELAY 8uS '
' ' CB'Se '
] L ]
' LUNAR "3¢ CONTINUE MISSION '
'OR8IT ' PERFORM ASCENT AT U
' LUNAR 4 NEXT BEST OPPORTUNITY !
'STAY ' AFTER EVAe '
1] 1] L
Be SHMORT LESS THAN ALl TBeCONTINUVE MISSION ' 8¢ PLACE BATTERY A CNLY TC BAT
240 AMPS ' ' ' RELAY BusS AND CMARGE BAT s
' ’ ' CONTINUCUSLY wlTrH BAT 3 POW=R ENTRY
' ' 4 AND POST LANDING CB CPENe CONSIDER
' J ! BATTERY CrHARGER LOST FOR MISSION
' ’ ' PLANNINGe MALF EPS SSR=2
1 1 L
) L] )
L L] )
] 1] ’
12=8%6 | Ao LOSS OF ONE ' LAUNCH ‘Aels CONTINUE MISSION '
) 1]
1] ‘
[] L]
L] )
[] 1]
[ L}
[ L}
' '
[ L
] '
L] ‘'
] )
] 1]
" )
N ]
. (]
[ ]
[ L]
] 1
[] L]

- - ==

THROUGH 12=39 ARE
RESERVEDe

MISSION

REV

DATE SECTION GROUP

PAGE

APGLLO 11

4/16/69]|CSM ELECTRICAL
POWER SYSTEM

ocC
OISTRIBUTION 12=9




NASA - Manned Spacecraft Center

MISSION RULES
/WY I TEN SECTION 12 = CSM ELECTRICAL POWER SYSTEM

R JRULE 'KONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS 1

) '
' '
'
12=60 | LOSS OF TwO ' LAUNCH
INVERTERS '

Ae CONTINUE MISSION Ae REF MALF PROC

PLACE REMAINING INVERTER ON 8QTH
AC BUSES,
ALL

Be ENTER NEXT BEST PTP B8s CONSIDERATION wilLL BE GIVEN

TO RETAINING LM FOR SYSTEM BACKUP.

12=61 | LOSS OF ONE AC BuUS
(TWO PHASES CANNOQT
8E MAINTAINED
GREATER THAN 9% VAQ)

LAUNCH Ae CONTINUE MISSION

)
L
L
'
1
]
1)
L
L
'
L
'
]
[

ALL Be ENTER NEXT BEST PTP Be REF MALF PROC EPS=l

12=62 | LOSS OF B0TH AC
BUSES

Ae REF MR===
11

le OPEN DIRECT 02 FOR
SUIT VENTILATION.

20 [F AFTER MODE Il
ENTER PTP 2=1,

Ae2e INITIATE CONTINUOUS FC M2
PURGE FOR COOLINGe

ALL Be ENTER NEXT BEST PTP OR Bele USE (3] SYSTEMS (1lF
ATP AVAILABLE) FOR AC POWERED FUNCTIONS
TO ENTRY,.

IF SUITEDs REMOVE
HELMET AND GLOVES.

I[F TIME PERMITS,
REMOVE SUITSe IF CABIN
DEPRESSURIZEDe USE
OIRECT 02 UNTIL CABIN
IS REPRESSURIZED.

2. FOR CSM ONLYs ENTER wiTmirt
1=1/2 HOURSe INITIATE CONTINUOUS F
M2 PURGE FOR COOLINGe f/

RULE NUMBERS 12-63
THROUGH 12=69 ARE
RESERVED

@ @ ® ® T w ® e e ®ee ee e . ® e e ® e ®®®®®® """ % ®®e® " "o~

L
'
]
)
‘
L]
'
.
1
)
.
’
'
L
L
.
.
'
’
]
.
'
'
'
'
LAUNCH  'As ABORT MODE [ OR MODE
.
]
.
.
,
‘
)
'
1
L]
.
.
L
]
.
L
L]
L]
’
1]
L
)
1
L
’

MISSION [REvV |DATE SECTION GROUP PAGE

APOLLO 11 4/16/709|CSM ELECTRICAL |AC
’ POWER SYSTEM DISTRIBUTION 12-10




SECTION 12 = CSM ELECTRICAL POWER SYSTEM = CONCLUDED

NASA - Manned Spacecraft Center
MISSION RULES

R| ITEM .
! INSTRUMENTATION REQUIREMENTS !
MISSION RULE
12=70 | MEAS DESCRIPTION PCM ONBOARD TRANSOUCERS CATEGORY REFERENCE
AC BUS 1 PHASE A VAC  CCO200V METER SEPARATE HIGHLY DESIRABLE
AC BUS 1 PHASE B VAC m=wmmee METER smm——eeeese  HIGHLY DESIRABLE ( 12=%+6961
AC BUS 1 PHASE C VAC  =we===e= METER emsweeeeeee  MIGHLY DESIRABLE
COMMON
METER

AC BUS 2 PHASE A VAC  CC0203V METER SEPARATE HIGHLY DESIRABLE
AC BUS 2 PHASE B VAC  ame==e= METER cmmemmameee  HIGHLY DESIRABLE | 12=5.6461
AC BUS 2 PHASE C VAC  =m===a= METER —wmwswwmoaee  H|{GHMLY DESIRABLE
MAIN BUS A VOC CCO206v  METER SEPARATE 12=32+52+20C
MAIN BUS B vVOC CCO207v  METER SEPARATE 1 OF 2 MANDATORY 12-22
BAT 8US A VDC CCO210V  METER SEPARATE MIGHLY DES[RABLE
BAT BUS B VDG CCO211v  METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BUS VDC CCO232v  METER SEPARATE MIGHLY DESIRABLE
BAT A CURRENT CC0222C METER COMMON |
BAT 8 CURRENT CC0223C METER COMMON 2 OF 3 MANDATORY 12~6+33s40s4l
BAT C CURRENT CC0224C METER COMMON | i
FC 1 CURRENT $C2113C METER COMMON |
FC 1 02 FLO SCZ141R METER COMMON i L CF 3 MANDATORY 12=7:31+32+33,
FC 1 W2 FLO SC2139R METER COMMON 22A
FC 2 CURRENT $C2114C METER COMMON j
FC 2 02 FLO SC2142R METER COMMON ‘ 1 OF 3 MANOATORY 12=7¢31s32933»
FC 2 W2 FLO SC2140R METER COMMON 224
FC 3 CURRENT $C2115C METER COMMON )
FC 3 02 FLO SC2144R METER COMMON 3 1 OF 3 MANDATORY 127931932933
FC 3 M2 FLO SC2161R METER COMMON \ 224
BAT CMARGER CURRENT $C0215C METER COMMON HIGHLY DESIRABLE
FC 1 SKIN TEMP $C2084T METER COMMON HIGHLY DESIRABLE
FC 2 SKIN TEMP $SC2088T METER COMMON =IGMLY ODESIRABLE - 12=228
FC 3 SKIN TEMP $SC2086T METER COMMON HIGHLY ODESIRABLE'
FC 1 COND TEMP SC2081T METER COMMON HIGHLY DESIRABLE
FC 2 COND TEMP $C2082T METER COMMON HIGHLY OESIRABLE - 12=228
FC 3 COND TEMP $C2083T METER COMMON HIGHLY ODESIRABLE '
FC 1 RAD OUT TEMP $C2087T METER COMMON HIGHLY DESIﬁABLEt
FC 2 RAD OUT TEMP $C2088T METER COMMON HIGHLY DESIRABLE, 12=221
FC 3 RAD OUT TEMP $C2089T METER COMMON HIGHLY OESIRABLE
BAT MANIFOLD PRESS cecee=e METER R HIGHLY DESIRABLE —mmwe=e
INV 1 TEMP CCO173T  MCwS COMMON MIGHLY OESIRABLE ew=mmee==
INV 2 TEMP CCOL176T  MCWS COMMON HIGHLY DESIRABLE ~=e—eee
INV 3 TEMP CCOL77T  MCWS COMMON MIGHLY ODESIRABLE ==ee=ee
FC 1 PHM §C2160X TALKBACK COMMON MIGHLY DESIRABLE
FC 2 PH $C2161X TALKBACK COMMON HIGHLY DESIRABLE . 12-22E
FC 3 MW $§C2162X TALKBACK COMMON HIGHLY OESIRAGLE'

NOJE=== LiSE BAT C IN LIEU OF BATTERY WITH LOST INST

MISSION |{REV [DATE SECTION GROUP PAGE
APOLLO 11 #/16/69|CSM ELECTRICAL |INSTR REQ
POWER SYSTEM 12=11
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13 DOCKING AND
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 13 = DOCKING AND UMBILICAL

13=1

13=2

13=3

13=s

13=5

13=6

13=7

. B Y

' GENERAL '

THREE GOOD DOCKING RING LATCMES 120 DEGe APART ARE REQUIRED FOR AN 1VTe

THREE GOOD DOCKING RING LATCHES 120 DEGe APART ARE REQUIRED FOR A DOCKED RCS MANEUVER.

DOCKED SPS OR DPS BURNS REQUIRE AT LEAST NINE DOCKING RING LATCHES.

MANNED UNDOCKING OPERATIONS wilL BE TERMINATED FOR ANY FAILURE OF A DOCKING RING LATCH TO
RELEASE. NO ATTEMPT WILL BE MADE TO DISASSEMBLE A DOCKING RING LATCMe

WITH FAILURE OF THE CSM FOWARD MATCH PRIMARY LOCK/UNLOCKED MECHANISMs THE NOMINAL MISSION WILL
BE PERFORMED USING THE SECONDARY LOCK/UNLOCK MECMANI SMe

LOSS OF VISUAL DOCKING AIDS (COAS AND TARGETS) WILL NOT INMIBIT DOCKING AND UNDOGCKING.

IF THE DOCKING PROBE FAILS TO INDICATE EXTENSION OR IF BOTH TALK BACK [INDICATORS® ARE BARBER
POLEs TDGE WILL BE ATTEMPTED.

SNOTE===THE ONLY DOCKING PROBE INSTRUMENTATION CONSISTS OF TWO TALK BACK INDICATORS IN THE CSMe

RULE NUMBERS 13=8 THROUGH
1310 ARE RESERVED

MISSION REV |DATE SECTION GROVP PAGE

APOLLO 11 4/16/69 |IDOCKING AND GENERAL
UMBILICAL 13=1




NASA - Manned Spacecraft Center

MISSION RULES
26y ITEM : SECTION 13 = DOCKING AND UMBILICAL

R ITEMS

! MANAGEMENT

ccencesccecane

13=11 | TWO NITROGEN BOTTLES ARE REQUIRED FOR UNDOCKINGe FOR SYSTEM RETRACT FAILURE
BOTTLE IN THE SAME SYSTEM BEFORE UTILIZING BOTTLES IN THE REDUNDANT SYSTEM " USE THE sECOND

1312 | THE CM FORWARD AND LM UPPER HATCH NORMALLY wiILL BE INSTALLED FOR ANY TYPE oOF MANEUVER Ok
DOCK INGe

RULE NUMBERS 13«13 THROUGHM
13=19 ARE RESERVED.

MISSION |[REV |DATE SECTION GROUP PAGE

APOLLO 11 ©/16/69|DOCKING AND MANAGEMENT
’ UMBILICAL 13=2




NASA - Manned Spacecraft Center

MISSION RULES

PV ITEM SECTION 13 = DOCKING AND UMBILICAL
R PRULE CONDITION/MALFUNCTION' PHASE ° RULING ' CUES/NOTES/COMMENTS
L . ] 1]
] L] L [}
L] ' .
' SPECIFIC MISSION RULES '
] 1 1
13=20 | FAILURE TO MAINTAIN 'DOCKED TCONTINUE MISSION ¢ MAXIMUM LIFETIME OF DESCENT ECA'S
POWER TO X=LUNAR BUS' 'RETURN LM TO DESCENT ' WITH DESCENT BATTERIES SUPPLYING M
OR TO MAINTAIN ' '"BATTERY POWER ' POWER IS 30 HOURS.
X=LUNAR BUS LOADS ' ' '
FROM CSM J ' '
] ] ]
L L ]
1 [ N
[ ] ¥
] ] )
13=21 | FAILURE TO ACHIEVE 'TDGE 'PERFORM CSM/LM FINAL SEP ! S=1VB/LM SEP CANNOT BE ACHIEVED
S=IVB/LM SEPARATION ' ' ' wITHOUT MATING AT LEAST ONE
OR FAILURE TO MATE ' ' UMBILICALe
LM UMBILICALS (P23 ! '
AND P2e) ' ' ' POWER CAN  BE  SWITCmED AND
: : ' MAINTAINED WITH EITHER PLUGe
]
L} L] ]
’ L '
' L ’
13=22 | FAILURE TO ACHIEVE 'DOCKED 'MUST PERFORM NORMAL ' LM MASS MAY MAVE TO BE MODIFIED
CSM/LM FINAL ' 'UNDOCKING ' FOR APS BURN
SEPARATION ' ' ’
L L L
' 'Ae RETRIEVE PROBE AND '
: ' DROGUE AND INSTALLe !
1 ]
' '8¢ AFTER UNDOCKINGS '
' ' DEPRESS CSM AND !
' ' JETTISON PROBE '
' ' OVERBOARD. '
) ' )
L ) 1
) L L
] L 1]
L L] ]
13=23 | FAILURE TO INDICATE 'TD6E 'Ae CONTINUE MISSION ' DOCKING RING TUNNEL STRUCTURE
DOCKING PROBE EXTEND' ' ATTEMPT TCGE ' DAMAGE MAY OCCUR TO THE EXTENT THMAT
OR BOTH TALK BACK ' ' ' TUNNEL PRESSURE CAN  NOT 8E
INDICATORS ARE ' ' ' MAINTAINED
BARBER POLE. 'UNDCCKED 'Be CONTINUE MISSION '
' ' ATTEMPT DOCKING ’
L} 1] .
] L] L
L ’ L]
' 1 L
L] L] L}
13=24 | CANNOT REMOVE CSM 'TDGE 'Ae PERFORM CSM/LM FINAL '
FORWARD HWATCH ! ' SEP '
) ‘ L
'DOCKED 'Be PERFORM CSM/LM FINAL '
' ' SEP '
] L] ’
' ' IF LM MANNEDs FERFORM '
' ' EVT TO CSMe '
] ] L
’ L} L]
L] 1] L
] L] L]
' ) .
13=25 | CANNOT REMOVE 'DOCKED 'CONTINUE MISSION ' SPS AND SM RCS MANEUVERS MAY BE
DOCK ING ' ' ' PERFORMED
PROBEs LM DROGUE ' ' '
AND/OR LM UPPER ' 1PERFORM EVT IF LM MANNED !
HATCHs ' ' !
) . '
] 1] .
1] 1] '
] L] 1]
MISSION EV [DATE SECTION jJGROUP PAGE
APOLLO 11 6 /16769 |[DOCKING AND SPECIFIC
’ UMB ILICAL 13=3




NASA - Manned Spacecraft Center

MISSION RULES
2EV  ITEM SECTION 13 = DOCKING AND UMBILICAL

R PRULE 'CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS

'
'
'
13=26 | FAILURE TO RELEASE DOCKED 'REDOCK
CAPTURE LATCHES '

'

'PERFORM RETRACTION
'

1
'
'
L
'
1
]
L
[
'
L
L
L}
[
)
1
.
L}
)
'

L
L
)
L
13=27 | PRIMARY FORWARD ALL 'CONTINUE MISSION
HATCH LOCK /UNLOCK '
MECHANISM '
INOPERATIVE '
L]
L}
1]
L}
' '
13=28 | FAILURE TO REINSTALL'TDGE 'CONTINUE MISSION
CSM FORWARD HATCH 'DOCKED 'le ATTEMPT TO SEAL
' ' HATCH WITH
' 4 PS1D.

124 JUST PRIOR TO
' ENTRY,» PRESS
CABIN TO 15
PSle AT DROGUE
DEPLOY» OPEN
RAPID REPRESS.

3. ENTER IN SUITS

'
[
[
]
L
L
1
L}
]
’
]
L

L}

13=29 | FAILURE TO REINSTALL'DOCKED
PROBE AND/OR DROGUE '

]
]
1]
L]
]
]
1]
1]
1]
]
'NO DOCKING
]
OR FAILURE TO CLOSE ' '
L
1]
1]
1]
1]
)
L]
L]
]
'
1]

RETAIN DESCENT STAGE FOR TE!

LM UPPER MATCH

D T T

\\—/l

MISSION REV |DATE SECTION GROUP PAGE

APOLLO 11 4/16/69 |[DOCKING AND SPECIFIC
' UMBILICAL 13=s
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = CSM SEQUENTIAL

léa=1

le=2

14=3

la=s

16=8

' GENERAL

D ————

LAUNCH

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED.

IF AN ENTRY BATTERY 1S LOSTs» THE EDS WILL BE FLOWN OPEN LOOP.

ALL MISSION PHASES

TO CONTINUE THE MISSIONs BOTH PYRO BUSES AND BOTH LOGIC BUSES ARE REQUIREDe

SEQUENTIAL LOGIC BUS 1S CONSIDERED FAILED [Fe===

Ao VOLTAGE 1S LESS THAN 22 VDC AND UNABLE TO ACTIVATE RCS ENABLE ‘AND/OR SLA SEP
(CDO170Xx AND/OR CDO123X SYSTEM As CDO171X AND/OR CDOl24X SYSTEM B8l

Be LOGIC BUS SHOURTED GREATER THAN 10 AMPS.

PYRO BUS IS CONSIDERED FAILED [Fe==
Ao SHORTED GREATER THAN 10 AMPS,

Be FAILURE TO PERFORM ANY SEQUENTIAL FUNCTION WITHM SUSPECTED FAILED PYRO SYSTEMe

RULE NUMBERS l4=6 THROUGH
le=9 ARE RESERVED

RELAYS

MISSION REV- |DATE SECTION GROUP PAGE

APOLLO 11 4/16/69]CSM SEQUENTIAL GENERAL re=1




NASA - Manned Spacecraft Center

MISSION RULES

2EV ITEM SECTION 14 = CSM SEQUENTIAL
R ITEM!
' MANAGEMENT '
le=10 ARMING OF THE SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN

CONTACT WITH A GROUND

SITEe THE FLIGHMT CREW WILL ARM THE LOGIC BUSES AND STAND BY FOR A GO FROM TME GROUND TO
WITH ARMING THE PYRO BUSESe

RULE NUMBERS 1l4=11 THROUGH

l4=19 ARE RESERVED

TELEMETRY
PROCEED

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 11

6/16/69

CSM SEQUENTIAL |MANAGEMENT

14=2

Ay




NASA - Manned Spacecraft Center

MISSION RULES.

REV ITEM SECTION 14 = CSM SEQUENTIAL
R PRULE YCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
L ’ ' 1
" ) 1] 1)
. ! SPECIFIC MISSION RULES '
14=20 | SEQUENTIAL LOGIC BUS' CDO170X AND/OR CDO123X SYSTEM A
A OR B LESS THAN OR ' CDO171X AND/OR CDOl24X SYSTEM B
EQUAL TO 22 vDC AND '
UNABLE TO ACTIVATE '
RCS ENABLE AND/OR '
SLA SEP RELAYS '
' LAUNCH Ae CONTINUE MISSION
' ENTER 3=1 ]F BUS NOT
! RESTORED
L
'EO Be TERMINATE OPERATIONS
'TLC ENTER NEXT BEST PTP IF
' B8US NOT RESTORED
L
' LUNAR Ceo CONTINUE MISSION
'ORBIT/
' LUNAR
'STAY
]
1e=21 | PYRO BUS A OR 8 LESS

THAN OR EQUAL TO 235
vocC

]
’
L
Ll
L}
L}
L
'

'

'

]
'

'
.
)

'
L
]

L
L
,

L

L
’

L
L}
[

L
.
)

)

L
'
)
1
]
)
.
'
L
1
)
'
'
)
L
L}
'
1
L
'
L}
L
(]
L}
L]
'
(]
.
L
L]
(]
L
)
)

L)
'
L
'
[}
'
1
L
)
1
'
L}
]
[
'
'
)
[
)
L]
L)
1)
'
]
‘
L
1
L
)
'
.
L}
[
1
]
,
L
U
L
L}
L
L
]
)
[
'
'
L)
L}
'

Ae SHORTED GREATER LAUNCH Aele CONTINUE MISSION
THAN 10 AMPS
'EO 20 TERMINATE OPERATIONS Ae2s USE BATTERY TIE FOR PYRO
:TLC ENTER NEXT BEST PTP POWER TO AFFECTED 8uUS
'LUNAR 3¢ CONTINUE MISSION -3 USE BATTERY TIE FOR PYRO
'ORBRIT/ POWER TO AFFECTED BUS
' LUNAR
'STAY
1
1]
Be SHORTED LESS THAN'ALL Be CONTINUE MISSION
10 AMPS :
Ce PYRO BUS TM READS'LAUNCH Cele CONTINUE MISSION
0 vDC AND PYRO '
BAT ONBOARD '
GREATER THAN 35 '
voC '
YALL 20 ATTEMPT FUNCTION Ce2s ASSUME PYRO BAT  VERIFIED
! US ING GREATER THAN 35 vDC PRIOR TO ARMING.
' SUSPECTED FAILED BUS IF ENTRY BAT USED IN LIEU OF PYRO
' ONL Yow= ' BATs» VOLTAGE SMOULD BE APPROXIMATELY
' ' e TO BAT BUS VOLTAGE.
' (A} IF FUNCTION '
' NORMAL s CONTINUE'
' MISSION J
1] L]
' (8) IF FUNCTION DOES'®
N NOT WORK. '
' NORMALLY» ENTER '
' NEXT BEST PTP U
(] L]
) ]
] ]
L )
. ]
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

2ty ITEM SECTION 14 = CSM SEQUENTIAL T
R |'RULE JCONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
1] ) 1] )
’ ) 1] L}
14=22| TELEMETRY INDICATES 'LAUNCH  'CONTINUE MISSION ' PARAMETERS ARE CDO132Xe CDO135Xs
AN EDS VOTE INPUT 1! ' ' AND CDO134X RESPECTIVELY.
29 OR 3 ' ' '
' ' ' A. BAT C VOLTAGE CAN ONLY BE
' YAe IF ANY ENTRY BATTERY '  MONITORED ONBOARD
' ' LESS THAN 22 VCCy EDS !
' ' AUTO/OFF SWITCH TO OFF!
L] " L
' 'Be ALL ENTRY BATTERIES !
' ' GREATER THAN 22 VDCew=!
' ' CHMECK CORRESPONDING !
! ' EDS '
: ' CB'S le 2y OR 3 CLOSED'
1] 1]
L} ] ]
1] 1] 1
L L] [
1) L] L]
164=23] LET JETTISON MOTOR 'LAUNCH CONTINUE MISSION '
DOES NOT FIRE ' 'ATTEMPT JETTISON PER CREW'
: ' 'CHECKLIST EMERGENCY '
' 'PROCEDURE '
) 1] 1]
L 1] ]
) L] 1]
) ] )
L} L] L
14=24 | SMJC ACTIVATES YALL 'ENTER NEXT BEST PTP '
PREMATURELY ' ' '
' ‘Ao TERMINATE OPERATIONS ' Ae USE GOOD SEQUENTIAL SYSTEM IF
! ' AND- POWER DOWN ' IN CONTACT WITWH MSFNs ARMING OF
' ' AFFECTED MAIN BUSe DO '  LUGIC BUSES WILL INDICATE wHICH MAIN
' ' NOT ARM AFFECTED PYRO '  BUS MUST BE POWERED DOwWNe MAIN A IF
s ' By ' SYSTEM A CM/SM  SEP, MAIN B8 [F
' ' ! SYSTEM B  CM/SM  SEP  EVENT 1s
' ' ' ACTIVATEDs
' ' ' E
' 'Be IF UNDOCKEDs RETURN TO! Be USE GOOD SEQUENTIAL SYSTEM
' ' CSM AND PERFORM CSM/LM'
' ' FINAL SEP '
) ‘' )
' 'Ce REPOWER AFFECTED MAIN '
' ' BUS AFTER CM/SM SEP !
1 1 )
1 1] ]
1] 1] L]
. 1] 1
) ) 1
16=28 | ACTIVATED CM RCS 'ALL 'CONTINUE MISSION ' CDO173X AND/OR CDO174X
PRESS LOGIC RELAYSe * ' '
' 'Ae PRIOR TO CM RCS '
' ' PRESS===D0 NOT ARM '
' '  RESPECTIVE PYRO Bus '
L 1] 1]
' ' (FOR BOTH INDICATIONS °*
' ' PERFORM SLA SEP wITH '
’ ' SECS ARM CB'S OPENe) !
] 1] L]
' 'Be AT CM RCS PRESS===ARM '
' ' RESPECTIVE PYRO Bus '
L} 1] )
16=26 ' ' ' CDO123X AND/OR CDOl24x
L L '
L} L] )
ACTIVATED SLA DEPLOY'ALL 'CONTINUE MISSION '
LOGIC RELAYS ' ' '
' 'Ae PRIOR TO SLA SEP===DO '
' ' NOT ARM RESPECTIVE '
' ' PYRO BUS '
L] ) L}
' 'Be FOR SLA SEP=w=ARM N
' ' RESPECTIVE PYRO Bus '
' ' FIRST '
' ] : [
' L L]
L [] . .
"
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69)CSM SEQUENTIAL |SPECIFIC .
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1a& = CSM SEQUENTIAL

R |'RULE {CONDITION/MALFUNCTION' PHASE ' RULING ' CUES/NOTES/COMMENTS
J ' ] ]
u ) L L]
] ] (]
] 1 1]
] ) L
' 1] L
) (] L)
] ) L
14=27| UNABLE TO PERFORM 'TLC '"ENTER NEXT BEST PTP ' REF MR
SLA SEPARATION ' ' ' -
L ) ]
) ] ]
) ] .
) ) ]
’ 1] L]
14=28| LOST GROUND TO YALL 'CONTINUE MISSION ' ARMING  SYSTEM  WITH  VOLTAGE
REGISTER NETWORK ' 'DO NOT ARM AFFECTED ' GREATER THAN 18 VOC MAY RESULT IN
FOR LOGIC OR PYRO ' 'SYSTEM UNTIL SEQ GO/NO=GO' PERMANENT LOSS OF THAT PAM TRAINe
YALL '8¢ ENTER NEXT BEST PTP '
BUS VOLTS ' 'PRIOR TO ENTKY UNLESS '
MEASUREMENTS ' 'OTHER PYRO SYSTEM FAILSe '
L} 1 1]
) [ )
' 1 L
RULE NUMBERS 14=29 ' ' '
THROUGH l6=39 ARE ' ' '
RESERVED. ' ' '
L] L] L]
16=40 | ACTIVATED APEX ' LUNAR 'Ae CONTINUE MISSION ' DETECTED AT SECS POWER uP
JETTISON LOGIC 'ORBIT '00 NOT ARM PYRO BUSSES ' (CDU230X AND CDO23X)
RELAYS ' LUNAR 'UNTIL MALFUNCTION HWAS ' :
'STAY 'BEEN ISOLATED !
) 1 '
YALL 'Be ENTER NEXT BEST PTP '
' 'D0O NOT ARM PYRO BUSES '
' 'UNTIL MALFUNTION '
! 'MAS BEEN ISOLATED. '
1] 1] ]
' ] L
1 L ]
) 1 ]
' ’ ]
l4=61 | ACTIVATED DROGUE ' LUNAR 'Ae CONTINUE MISSION ' MAY BE DETECTED AT ANY  TIME
CHUTE DEPLOY LOGIC ‘ORBIT/ DO NOT ARM PYRO BUSES ' (CEQOOLX AND/OR CE0QO2X)
RELAYS ' LUNAR YUNTIL MALFUNCTION HAS '
'STAY 'BEEN ISOLATED ' .
) ) L
' 'DO NOT ARM PYRO BUSES '
' 'UNTIL MALFUNCTION J
' 'MAS BEEN ISOLATED. '
1] L L
) 1] )
' L ]
] ] L]
) ] ]
164=42 | ACTIVATED PILOT 'LUNAR ‘Ae CONTINUE MISSION ' OETECTED AT SECS POWER UP PRIOR
CHUTE DEPLOY LOGIC 'ORBIT/ DO NOT ARM PYRO BUSES ' TO ENTRY (CEOQOO3X AND/OR CEO0O0O&X)
RELAYS ' LUNAR YUNTIL MALFUNCTION MAS ' WITH ELS BAT A(B) CB CLOSED
'STAY 'BEEN ISOLATED '
L L} L
YALL '8¢ ENTER NEXT BEST PTP i
' DO NOT ARM PYRO BUSES '
' TUNTIL MALFUNCTION MAS '
' 'BEEN ISOLATED '
. L ]
) ) '
] ] ]
] 1 '
RULE NUMBERS léa=k) ! ' '
THROUGH la=649 ARE ' ' '
RESERVEDs ' ' '
MISSION REV |DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

sp TEw SECTION 14 = CSM SEQUENTIAL = CONCLUDED -
RV o17TEM
INSTRUMENTATION REGUIREMENTS
. MISSION RUL
14=50| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
PYRO BUS A VOLTS CDooosY - —————— 1l OF la=21
PYRO BUS B VOLTS €00006V f 2~ la=21
SEQ LOGIC BUS A VOLTS  CDO200V ——— ——— O 14=20
SEQ LOGIC BUS 8 VOLTS  CD0201V ————- ————- O le=20
APEX JET A ¢po230X ———— —————— "o 14240
APEX JET B €D0231X ——- ————— HO lamao
DROGUE DEPLOY A CEQOQLX ceane ——waee HD lé=é]
DROGUE DEPLOY 8 CEOQQZX HO lé=6]
PILOT CHUTE DEPLOY A  CE0003x ———— ———— HD lema2
PILOT CHUTE DEPLOY B  CE0004X c——— —————— HO lems2
SLA SEP RELAY A €00123x HO le=26
RCS/SCS ACTIVATE & CDO170xX ———— —————— HD ———
SLA SEP RELAY B €DO124X —— ————— HO le=26
RCS/SCS ACTIVATE B coc171X c—— R "o 1e-as
M RCS PRESS SIG A CD2173x —ee ke L MO lé=2%
CM RCS PRESS SI1G 8 CDO1Tax —— ————— HD le=23
CMeSM SEP RELAY A €00023x ——- ————— HO ———
' CM=SM SEP RELAY B CDO024xX —— ————— O ————
i
] CREW ABORT & €DO130X WO ————
CREw ABORT B CDo131x ———— ———— He ——— .
EDS ABORT VOTE 1 €po132x ——— c—m——— HO le=22 ;
EDS ABORT VOTE 2 Cpo133x ——— m——— HO  le=22
EDS ABORT VOTE 3 © CDO136X —— ————— O le=22
EDS ABORT A €D0138x ———— ——— HO ————
EDS ABORT 8 CO0136x ———- ~————— O —-—
MAIN CHUTE DISC A CEC321X ) ———
MAIN CHUTE DISC 8 CDo322x —oooe ——acae [2]°] el
EDS ABORT REQ A 850080x - e—— ——— D ——-
EDS ABORT REQ 8 850081X —— cemman O ——
! DOCKING PROBE TEMP €s02207 - ———— O
! CSMmLM LOCK RING CD1156X ———— ———— WD 19=23
! SEF RELAY A
SEP RELAY & HD 19=23
CSMeLM LOCK RING co118x
LM CURRENT sc2962¢C METER COMMON WD ————
.
)
i s
¥
i missioN |rev Joare  [section GROWP PAGE
APOLLO 11 4/16/69|CSM SEQUENTIAL |INSTR REw Lome
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

ITEM!

15=1

1%=2

' GENERAL !

LAUNCH

THERE ARE NO FAILURES OF THE CSM GUIDANCE AND CONTROL SYSTEM wHICH ARE CAUSE FOR ABORT.

EARTH ORBIT PHASE

Ae IN ORDER TO CONTINUE THME MISSION PAST THE NEXT BEST PTPs THE GUIDANCE AND CONTROL SYSTEMS
MUST PROVIDE SPS CRITICAL BURN CAPABILITY AND ONE BACKUP DEORBIT METHOD (SM OR MYBRID)se THE

FOLLOWING MINIMUM CAPABILITIES MUST 8E AVAILABLE=w=
le ATTITUDE CONTROL===CIRECT RCS AND RATE DAMPING IN EACH AXISe

2 TVC (CRITICAL BURNS)=== ONE TVC SERVO LOOP IN EACH AXIS AND ONE TVC CONTROL
MODE (ACCEL CMC EXCLUDED)

3. BACKUP DEORBIT=== AS LONG AS ENOUGH OROPELLANT IS5 AVAILABLE FOR AN SM
DEQRBITy THE G&C SYSTEMS MUST PROVIDE THAT CAPABILITYs IF SM DEORBIT IS NOT
PCSSIBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILUREs THE G&C SYSTEMS
MUST PROVIDE (APABILITY FOR A MYBRID DEORBIT,

(Al 5™ DEIORBIT REQUIREMENTSmme
= TRANSLATION CAPABILITY
= ONE OPERATIONAL FDAIL
= RATE DAMPING IN ALL THREE
AXES (DAP QR SCS)

(8i HYBRID DEORBIT REQUIREMENTS===
= ALL SM DEORBIT REQUIREMENTS
(RATE DAMPING MUST BE SCS)
- OPERATIONAL» MU CMCs AND
MAIN OSKY
= TWO OPERATIONAL RMC'S

-1 IN ORDER TO PERFORM A NON=CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTYs THE G&C SYSTEMS
MUST PROVIDE THE THe CAPABILITY. TO EXECUTE AN ULLAGE MANEUVER BY LITHER CMC AUTO (RCS DAPI

5CS AUTOs OR DIRECT ULLAGES

Ce IN ORDZIR TO COMMIT TO THE TRANSLUNAR COAST PHMASEs THE GUIDANCE AND CONTROL SYSTEMS

MUST

PROVIDE SPS NON=CRITICAL GUIDANCE AND CONTROL SYSTEMS BURN CAPABILITYe THE FOLLOWING

MINIMUM CAPABILITIES MUST ALSC BE AVAILABLE TO BE GO FOR TLl===
ie ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXISe

2. TV ==mTWC SERVO LOOPS AND BOTH GEN AND ONE SCS TVC CONTROL MODES (ACCEL CMD
EXCLUOED ) e

3. SEN===CMCs» IMUs AND MBC DSKY FULLY OPERATIONAL AND OPTICS CAPABLE OF
ALIGNING PLATFORM,

“o DISPLAYS===QNE OPERATIONAL FDALl,
Se ATTITUDE REFERENCE===REDUNDANT ATTITUDE SOURCES ARE REQUIRED FOR ENTRY,
TRANSLUNAR CCAST

IN ORDER TC CONTINUE THE MISSION PAST THME NEXT BEST PTPs THE GUIDANCE AND CONTROL SYSTEMS
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES===

Ay ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AX1S.

Be RCS TRANSLATION®™==x=AX]S VIA AUTO COILS OR DIRECT ULLAGE PUSHBUTTON,

MUST

M1SSION REV |DATE SECTICN GROUP PAGE
APOLLO 11 4/14/69 JGUIDANCE AND GENERAL
’ CONTROL 15=1




NASA - Manned Spacecrafl Center
MISSION RULES

X
REV ITE™ SECTION 15 = GUIDANCE AND CONTROL
RI|' ITEM
15«4 LOIs LUNAR ORBITs LUNAR STAY PHASES==e
Ae LOI WILL BE INHIBITED OR LUNAR ORBIT TERMINATED EARLY IF EITHER REDUNDANT ATTITUDE CONTRQLS
REDUNDANT SP5 CONTROL OR NON=CRITICAL SPS CAPABILITY Is LOSTe IN ADDITIONs THE FOLLOWING
MINIMUM CAPABILITIES MUST BE AVAILABLE BEFORE COMMITTING TO OR CONTINUING LUNAR ORBIT.
l, ATTITUDE CONTROL===DIRECT RCS AND RATE DAMPING IN EACH AXlSe
20 TVC===B80TH SERVO LOOPS AND TWQ TVvC CONTROL MODES (ACCEL CMD EXCLUDED !
3, GoN===THE GGN MUST BE FULLY OPERATIONAL WITH THE EXCEPTION OF OPTICS AND NAV
DSKY, OPTICS MUST BE CAPABLE OF ALIGNING PLATFORM,
) RCS TRANSLATION===X=AXIS VIA AUTC COILS OR DIRECT ULLAGE PUSHBUTTONs
Be IN CRDER TO PERFORM A NON=CRITICAL BURN THE G6C SYSTEMS MuUST PROVIDE THE CAPABILITY T2
EXECUTE AN ULLAGE MANEUVER BY EITHER CMC AUTO (RCS DAP)s SCS AUTOs OR DIRECT ULLAGE.
|
i 18=5 UNDCCKED
% : THE UNDOCKED PMASE wiLL BE DELETED OR TERMINATED IF THE G6C SYSTEMS CANNQT PROVIDE REDOCKING OR
i i LM RESCUE CAPABILITYe THE G&C SYSTEMS MUST PROUVIDE DIRECT RCSs RATE DAMPING AND TRANSLATION
! H CAPABILITY IN EAChn AXIS FOR DOCKING/UNDOCKING CONTROLe IN ADDITIONs THE FOLLGWING MINIMUM
: i CAPABILITIES FOR LM RESCUE MUST BE AVAILABLE==-
g i = CEERATICGNAL OPTICS SUBSYSTEM
i :
ta ONE DSKY 1

= TRANSLATION CAPABILITY IN EACH AZLS
= RATE DAMPING (KR ALL THREE AXES

= OPERATIONAL IMU AND CMC

= ONE CPERATIONAL RAHC

= ONE OPERATIONAL FDAL

! i - OIREZT RCS

NON CRITICAL SPS BURN CAPABILITY

13=6 ASCENTs DESCENT=w==THERE ARE NO GUIDANCE AND CONTROL SYSTEM FAILURES THAT AFFECT THE ASCENT OR
DESCENT PHASESe

RULES 18=7 THMRCUGH
15=9 ARE RESERVED.

RV

MISSION REV [DATE lSECTXON GROUP PAGE /
I APOLLO 11 4/16/69 |GUIDANCE AND GENERAL
! . ’ CONTROL 15=2
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NASA - Manned Spacecraft Center
‘ MISSION RULES

REV ITEM: SECTION 18 = GUIDANCE AND CONTROL
R ITEM
' SYSTEMS MANAGEMENT !

15=10 | ATTITUDE CONTROL===CSM IN ACTIVE RCS CONTROL= LM WILL NOT BE IN ACTIVE ATTITUDE HOLODe LM IN
ACTIVE RCS CONTROL= CSM wilLL NOT BE IN ACTIVE ATTITUDE MOWDe FOR DOCKIN ACTIVITIES AFTER OPENING
THE APS INTERCONNECT (BOTH VEMICLES IN ACTIVE RCS CONTROL)s THE CSM MUST BE IN A TIGMTER
DEADBAND THAN THE LMe

15=11} PIPA AND IRIG BIAS WILL BE UPDATED WHEN ACTUAL BIASES DIFFER FROM VALUES IN CMC ERASABLE B8Y
CeQQ7 FT/SEC2 AND 04078 DEG/HR RESPECTIVELY.

15=12 ) DELTA VvV COUNTER DRIFT
SHOULD THE DELTA vV COUNTER DRIFT BE GREATER THAN 0401 FT/SECZ FOR AN RCS MANEUVERY THMZ Vv
SETTING WwiLL BE APPROPRIATELY 31ASED, SHOULD THE DRIFT BE GREATER THAMN Q.1 FT/SEC2s THE EMS wiil
BE CONSIDERED FAILED.

18123 §j DAP INITIALIZATION

o e oo Pt

o v———

GIMBAL TRIMS===wILL BE UPDATED FOR EVERY SPS MANEZUVER BASED ON FINAL TRIM PCSITIONS OF THE
PREVIOUS MANEUVER AS MONITORED ON TELEMETRY, [F THME PREVIOUS MANEUVER WAS $CS CONTROLLEDs |F THE
PREVIOUS MANEUVER WAS GO6N CONTROLLEDe THE CMC STORED VALUES wilkh BE USEDe TRIMS wiLi B8E
REINITIALIZED FROM THE GROUND AFTER EACH VEWICLE CONFIGURATION CHANGE AND AFTER EACK WwEIGHT
UPDATEe TRIMS MUST BE UPDATED WMEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY 0%
DEGREE .

CSMe LM WEIGHT=== wllLL BE UPDATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES BY
1e0 PERCENTe WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 1040 PERCENT.

RULE NUMBERS 15=16 THROUGH
15=19 RESERVED.

MISSION JREV [DATE SECTION GROUP PAGE
N APOLLO 11 #/16/69 JGUIDANCE AND SYSTEMS
l CONTROL MANAGEMENT 19=3




NASA - Manned Spacecraft Center

SECTION 18 = GUIDANCE AND CONTROL

MISSION RULES.

CONDITION/MALFUNCTION!

PHASE !

RULING

L

CUES/NOTES/COMMENTS

15=20

13=21

1%=22

.
1

LOSS OF EITHER
BMAG 1 OR 2

IN EITHER PITCH
OR YAW CHANNEL

LOSS OF BOTH BMAG 1)
AND 2 IN EITHER

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

PITCH OR YAW CHANNEL'

'

'

'

L}

'

1
L

LOSS OF ROLL BMAG

Ae NUMBER ONE

B8e NUMBER TwO

- ® ® e e % e e . ee e ® ... 8%~ ... ...~

ALL

LAUNCH

TS

'DESCENT
]

ALL

'OTHERS
1

ENTRY

Akl

ALL

[
+

L
1

' SPECIFIC MISSION RULES *

[
‘CON
[

Ao

Se

De

Ee

Ae

'
Ll
.
‘
L}
(]
L)
L)
‘
1
]
L}
'
)
L
1
)
)
[
.
L
'
1
'
'
)
]
L]
)
)
L
1
1)
L
1
]
'
1
L)
]
1
1
.
L
1
'
[
L
L
L}
[}
L)
]
'
L
Ll
.
1
.
L
1]
'
(]
L
1)
)
1)
(]
.

TINVUE MISSION

CONT INUE MISSION

NO=GO FOR LOI

Ce CONTINUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

CONTINUE MISSION

CONTINUE MISSION

CONT INUE MISSION

e e @ % e e %t e e ee e te .. e e . m ... ®e®®%e ®n® % ® " "%+ %o %" ®®a®®"ew==

Ae REF MALF PROCe=w=
[12<2YF XY 14 ]
§CE=1+313A0%6

Be NO SC8 AUTO TVC

Ce IF IN YAW CHANNELs AFTER
»05Gs RSI 1S USABLE I[F REMAINING
GYRO IS SELECTED FOR RATEe RSI MUST
BE REALIGNED !N ADDITION TO THE
ABOVEs FOR YAw FAILURE AFTER 409G

Ae MTVC ACCEL CMD IS ONLY MODE
111 OR MODE Iv SPS CONTROL MQDE.

Oele IN LUNAR ORBIT DC OPS TEIl.

20 IF STAGEDs RETAIN M ASCENT
STAGE FOR TEl.

3¢ IN EARTH OREITs LOSS OF PITCH
CHANNEL RESULTS IN ALL THREE DEORBIT
METHODS BEING SUBJECTED TO SINGWE
FAILURES IN THE GON SYSTEMe THE YAw
0SS PRECLUDES MHYBRID DEORBIT AND
SUBJEGTS #8OTN REMAINING BEORSBIT
METHODS TO SINGLE FAILURES IN THE
GON SYSTEM

Ee RSI AND sCS FDAl ROLL
UNUSABLE WITKH YAw CHANNEL FAILURES.

Aele MANUAL ROLL ATTITUDE CONTROL
REQUIRED IN ALL SCS MODESe

2e¢ NC SCS FDAI ROLLe RSI VALID.

Bele USE OF ATT 1/RATE 2 AND LIM
CYCLE MAY PROVIDE RATE DAMPED
ATTITUDE HOLD WHEN RCS DAP IS NOT
USED. GYRO PACKAGE 2 MusT BE
POWERED DOWN TO EFFECT ATTITUDE MCLD
IF FAILURE IS HARDOVER.

24 SELECTION OF RATE 1 wlib
PROVIDE BOTH RSI AND S5CS FDAl ROLL
FOR ENTRYe RS1 MUST BE REALIGNED FOR
ROLL FAILURE AFTER «05Ge

MISSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

4/16/69

GUIDANCE AND
CONTROL

sCs

15=a

)



NASA - Manned Spacecraft Center

MISSION RULES

REV  iTEM SECTION 15 = GUIDANCE AND CONTROL
R PRULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
J ] N '
n ) L '
15=23 | LOSS OF BOTH ROLL  'LAUNCH  'Ae CONTINUE MISSION '
BMAG'S ‘' ' '
'E0 '8e ENTER NEXT BEST PTP !
' ] ,
' 'Bele NO GO FOR TLI '
] L ‘
' ' 24 ENTER NEXT BEST '
' ' PTP IF SM DEORBIT !
: ' NOT AVAILABLE '
] )
'TLC 'Ce NO=GO FOR LOI ' Ce NO SCS FDAI ROLL OR  RSI
! ' ' AVAILABLE FOR ENTRY.
‘ALL 'De CONTINUE MISSION '
'OTHERS ' f
) L )
) L 1]
' (] [
L L ]
18=24 | LOSS OF EITHER TvC ' ' ' = MAINTAIN 20 LBS/QUAD/AXIS FOK
SERVO LOOP IN ! ' ' MARDOVER RECOVERY FOR UNDOCKED ANC
EITHER PITCH OR YAW ' ' ' e== LBS/QUAD/ AXIS FOR  RARDOVER
! Axls X ' ' RECOVERY FOR DOCKED SPS MANEUVERSs
. )
"LAUNCH/ 'Ae CONTINUE ALTERNATE EO ° ’
'EO ' MISSION '
' ' SELECT 1 OR 2 ON TVC '
! ' GIMBAL ORIVE SWITCH '
! ' ' IN APPROPRIATE AXls !
i L] . L}
! 'TLC 'Be NO=GO FOR LOI '
i ] [] [
‘ i JDESCENT  'Ce CONTINUE MISSION !
)
; YALL 'De TERMINATE PMASE AND ' Oe¢ IN LUNAR ORBIT DC DPS TEj.
; 'OTHERS '  ENTER NEXT BEST PTP
: ' . '
) . '
L L] '
] ] '
18=25 ) LOSS OF BOTM TVC 'LAUNCH  'Ae CONTINUE MISSION L Aele REF MALF PROC GoC=1+ GoN=as
SERVO LOOPS : ! ' SCS=A] :
. 1]
' ' ' 2. NO MODE Iil OR IV CAPA=
! ! ' BILITY, LIMITED LANDING POINT
: ! ' ' CONTROL IN MODE Il OR Iv WwlITw
5 H ' ' ' SM=RCS
¥ N i ' [
} : 'EO 'Be ENTER NEXT BEST PTP ¢
* i L ] '
! ' ' RCS DEORBIT '
; ) L] 1
i tTLC 1Ce NO=GC FOR LOI '
' ] 1]
L ' 1]
'DESCENT 'De¢ CONTINUE MISSION '
' ) ’
] ] [} .
'ALL 'Ee TERMINATE PMASE AND ' Ees IN LUNAR ORBIT 0O DPS TEia
'OTHERS '  ENTER NEXT BEST PTP !
) ’ ]
) . L
1 ] 1
L] (] Al
] L] ‘
15=26 | LOSS OF PROPORTIONAL® ' '
CONTROL FROMe==" ' ' '
] ] L]
As EITHER RMC ‘ALL TAe CONTINUE MISSION '
' ' USE REMAINING RMC '
) L Al
Be BOTH RMC'S YALL 'Be CONTINUE MISSION ' Be NO MTVC RATE OR MTVC ACCEL CMD
' ' USE DIRECT RCS OR ' CAPABILITY
' ' ACCEL CMD FOR MANUAL '
3 ' ' MANEUVERS '
]
i
: MISSION IREV JOATE SECTION GROUP PAGE
! APOLLO 11 «/16/69 |GUIDANCE AND sCs
l : CONTROL 18=5




NASA - Manned Spacecraft Center

MISSION RULES

REV ITEM SECTION 135 = GUIDANCE AND CONTROL
R PRULE YCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
d ' L L
b [ ' [ '
1 1] L]
18«27 LOSS OF DIRECT ¢ ' ' o REF MALF PROC SCS 8
RCS CONTROL FROMm== ! ' '
' L L
Ae EITHER RHC TALL 'A. CONTINUE MISSION '
] ] 1]
Be BOTH RMC'S 'LAUNCH "Bale CONTINVE MISSION '
' 1] ]
:DESCENT * 26 CONTINUE MISSION '
L )
YALL ' 36 TERMINATE PHASE AND ' Beds FAILURE VIOLATES OIRECT RCS
:OTNE!S ' ENTER NEXT BEST PTP ! REQUIREMENT.,
1 L
L] 1] ’
] ) 1
L L] L
. 1] L
18=28 | COMPLETE LOSS OF ' ' ' o REF MALF PROC SCS 1 SUSPECTED
AUTO ATTITUDE ' ' ' FAILURE wOULD BE auTo INWIBIT
CONTROL IN PITCH ' ' ¢ CIRCUITRY,
AND YAW CHANNELSe ' ' '
) 1 ]
As CONTROL IS 'ALL 'Ae CONTINUE MISSION '
REGAINED BY ' ' AFTER SM JETTISON EMS '
OPENING EMS CB'S ! ' MAY BE REENABLED '
i ' ' WITHOUT LOSS OF AUTC !
t 1} ncs ’
) ' 1]
8e CONTROL 18 YALL "8e CONTINUE MISSION ' Be NO SIS ATTITUDE CONTROL
i REGAINED 8Y ' ' N :
3 PLACING §/¢ ' ' ¢
CONTROL SWITCH TO! ' '
[4, [« ! ' !
’ 1 L]
Co CONTROL 15 NOT  'GESCENT  'Cels CONTINUE MISSION '
REGAINED ' ' '
' 1 L
VALL ' 2o TERMINATE PHASE AND ' Ce2s FAILURE VIOLATES RATE DAMPING
'OTHERS ! ENTER NEXT BEST PTP ¢ REQUIREMENTS
v ' USE DIRECT ULLAGE AND '
' 4 DIRECT RCS. '
. L] 1
Ll ) Al
' ' [
[] ] )
' ' ' .
B 19=29 | LOSS OF FLIGHT ' ' ' e . REF MALF PROC G6C=11l93rasdee
! DIRECTOR ATT]TUDE ' * !
¢ INCICATORS ' ' !
* L} 1 L]
Ae ONE ‘ALL th., CONTINVE MISSION '
1] 1] 1
! Bs BCTH 'LAUNCH 'Bele CONTINUE MISEION '
' [ i
‘TeC ' 2+ NO=GO FOR LOI '
t 1} L
'DESCNT *  9s CONTINUE MISSION ' -
L ] L}
] L] '
1 1 ]
[} . 1)
TALL * Cs TERMINATE PMASE AND ! Coe IN LUNAR ORB!T» DO DPS TEle
'OTHERS ' ENTER NEXT BEST PTP !
' ' ' DO NOT STAGE LM
] [] L
' ' ' IF STAGED,
L} (] Al
v ’ ' RETAIN LM ASCENT STAGE FOR TEI!
1] ] 1]
. . ' USE WINDOW REF,.
[ [} '
(] (] *
' 1 L]
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69)GUIDANCE AND L1459
CONTROL 156
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL

PRULE §

CONDITION/MALFUNCTION!

PHASE ! RULING '

CUES/NQTES/COMMENTS

15=30

LOSS OF ACl PHASE A

.
'
[
'
'
1
[
'
'
1
[
'
'
'
’
[
[
'
[
1)
'
1
)
.
1
'
)
'
’
'
'
)
'
'
'
1
'
1
]
Ll
'

LAUNCH
'TLC

'
'DESCENT
.

'ALL
'OTHERS '

CONTINUE MISSION

- e e e e % e e e e e e . e ®® ® e ... ®m . -.. = =" - =

'Be NO=GO FOR LOI
[

'Cs CONTINUE MISSION
1

D¢ TERMINATE PNASE AND

ENTER REXT BEST PTP

. e e m e e e e e m.e® e e e . *® w e e ®ee . e w e ®. ... ... ... .-

= LOSS OF ACl PHASE A RESULTS
THE LOSS OF ===

IN

Aes REDUNDANT SERVO LOOP POWERe
BOTH SERVO LOOPS MUST BE POWERED BY
THE SAME BuS.

B¢ PROPORTIONAL ATTITUDE CONTROL
FROM BOTH RHC'Se ALL PROPORTIONAL
CONTROL FROM RMC NQe 1l

Ce FDAI NO& 1

De GYRO ASSEMBLY NOs 1

Es SCS TOTAL ATTITUDE ERROR

Fe SCS TOTAL ATTITUDE

Ge SCS AUTO TVvC CAPABILITY

sCs MINIMUM IMPULSE

He
CAPABILITY

le
DAMP ING

SCS ATTITUDE CONTROL RATE

Jo GPl P&Y DRIVE NOe 1o

¢« IN EARTH ORBIT,
PRECLUDES HYBRID
SUBJECTS BOTH
METHODS TO A
PHASE A)

L0SsS
OEORBIT
REMAINING
SINGLE

OF  ACL
ANC

DEORBIT
FAILURE (AQ2

De IN LUNAR ORB!T DO DPS TEl,

MISSION

REV |DATE SECTION

PAGE

APOLLO 11

GUIDANCE AND sCS

6/16/69
’ CONTROL

15=7




NASA - Manned Spacecraft Center

MISSION RULES

REV  ITEM SECTION 15 = GUIDANCE AND CONTROL
R |'RULE JCONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
" ' L ]
" . ] 1]
1] 1 ]
18=31| LOSS OF AC2 PHASE A ! ' ' =~ LOSS OF AC2 PWASE A RESULTS IN
J ' ' THE LOSS OF w==
' L} ,
:4 ' ' Ae REDUNDANT SERVO LOOP POWER
] ‘
: : ' Be ALL PROPORTIONAL CONTROL
L}
] ' ' Ce FDAIl NOe 2
1) 1] ]
: ' ' De GYRO ASSEMBLY NO. 2
] '
' ' ' Ee SCS PITCH AND YAW TOTAL
' ' * ATTITUDE
L ' )
' ' ' Fo ALL SCS TVC CAPABILITY (AUTOs
: : ' RATE AND ACCEL CMD!
L
' ' ' Ge RSI
L] A} ]
' ' ' He GPl PGY DRIVE NGe 2
L} 1] ]
' ' ' e IN EARTH ORBITs LOSS OF AC2
' ' ' RESULTS IN ALL THREE DEORBIT METHOOS
' ' ' BEING SUBJECTED TO A SINGLE FAILURE
' ! ' (ACl PMASE Al
) ] ]
' LAUNGCM 'Ae CONTINUE MISSION '
L ] )
"TLC 'Be NO=GO FOR LO! '
1 L L]
'DESCENT 'Ce CONTINUE MISSION '
’ ) )
‘ALL 'De TERMINATE PHASE AND ' De IN LUNAR ORBIT DO DPS TEle
'OTHERS ' ENTER NEXT BEST PTP '
] L ’
, L L
] 1 .
’ ] L]
’ L L
18=32 | LOSS OF ORBIT RATE 'ALL CONTINUE MISSION ' REF MALF PROC G6C=we+s
OISPLAY (ORDEAL) ' ' '
EARTH AND LUNAR ' ' '
' ' ]
‘ L .
. L] 1]
' L] L
. L] ]
15=33 | LOSS OF ENTRY 'ALL TCONTINUE MISSION ' =EF MALF PROC EMS=]
MONITOR SYSTEM ' ' '
1 1 .
’ L L]
. L] ]
L L L]
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11 ©/16/69 |GUIDANCE AND sCs
’ CONTROL 15-8
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NASA - Manned Spacecraft Center
MISSION RULES.

f"\ REV: ITEM| SECTION 13 = GUIDANCE AND CONTROL
R 'RULE |CONDITION/MALEUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
U ' ' '
" ' ' '
] L L
13=34 | GROUND AT EITHER ' ' ' o REF MALF PROC G6C=1
EITHER SPS SOL ' ' '
DRIVER OUTPUT ' ' '
AND UNABLE TO REMOVE' ' '
' ' '
'LAUNCH  'Ae CONTINUE MISSION '
' '
"EARTH '8, CONTINUE ALTERNATE EO !
"ORBIT ' MISSIONs USE OTHER SPS’
! ' BANK FOR ENGINE '
' ! OPERATION '
] L] L
'"TLe 'Ce NO=GC FOR LOI '
' '
"ALL 'De  CONTINUE MISSION '
'OTHERS ! '
] ] '
] )
' ] '
) ] '
' 1] L
1 19=385) LOSS OF TRANSLATION 'LAUNCH  'Ae CONTINUE MISSION '
MAND CONTROLLER ' ' '
' ' 1
"EARTW  'B, ENTER NEXT BEST PTP ' B, VIOLATES BOTH $M AND HYBRID
'ORBIT ' " DEORBIT MINIMUM REGUIREMENTS.
‘ "TLC "Ce CONTINUE MISSION '
) ’ '
; "o 'De NO=GO FOR UNDOCKING ' Do  VIOLATES LM RESCUE  MINIMUM
! ' ' ' REQUIREMENTS.
H ' ' )
i 'UNDOCKED ‘Ee DOCK '
' L L
'ALL 'Fo CONTINUE MISSION '
'OTHERS '
L} L L
' ] ]
{/\ ' ' '
) ] ]
‘ RULE NUMBERS 15=36 ' ' )
THROUGH 15=49 ARE ' ' '
RESERVED. ' ' '
i
f
i
i
;
[ MIsSSION |Rev oaTeE  |secTion GROUP . |PaGE
APOLLO 11 4/16/69 |GUIDANCE AND <
H : CONTROL 19=9




NASA - Manned Spacecraft Center

MISSION RULES

S (TEM SECTION 15 = GUIDANCE AND CONTROL
ﬂ]'iuLE CONDITION/MALFUNCTION! PHASE ! RULING ' CUES/NOTES/COMMENTS
L] ) ) L]
[ . 1) ]
] L L}
15=50] LOSS OF COMMAND ' ' ' e REF MALF PROC GEN=5
MODULE COMPUTER ' ' '
) L} ]
'LAUNCH  'Ae CONTINUE MISSION '
‘ [ ]
'E0 'Be CONTINUE ALTERNATE €0 '
' ' MISSION ' B VIOLATES  HYBRID DEQRBIT
' ' IF BOTH SPS AND SM ' MINIMUM REWUIREMENTS
' ' DECRBIT CAPABILITY '
' ' AVAILABLE '
1] 1 L]
'TLC 'Ce NO=GC FOR LOI '
: 1] L
"0 'De ENTER NEXT BEST PTP
‘ ] ]
"UNDOCKED 'Es DOCK v E, VIOLATES LM RESCUE
! ! ' REQUIREMENTS
"DESCENT 'Fe CONTINUE MISSION '
L} L} L]
VENTRY 'Ge PERFORM BACKUP ENTRY !
1 1 L}
"ALL 'Me TERMINATE PHASE AND ' Ms IN LUNAR ORBIT DO DPS TEl.
'OTHERS '  ENTER NEXT BEST PTP ¢
t 1 L}
] L )
' L 1
1 ] 1]
3 ' ’ []
| 18=51| LOSS OF DSKY ' ' ' o REF MALF PROC GoC 5
H 1) 1 ) -
! As EITHER MCC OR LE3'ALL "Ae CONTINUE MISSION '
! OSKY ! ' '
H [ ' '
! i 3. BOTH MDC AND LEB 'EO 'Bele CONTINUE ALTERNATE ¢ Bele VIOLATES HYBRID DEORBIT
i : DSKY ' ' EQ MISSION t MINIMUM REQUIREMENTS
: i ' ' IF BOTH SPS AND SM ¢
1 1 ' J DEORBIT CAPABILITY !
H H ' ' AVAILABLE '
g { N ] '
b "TLe ' 24 NO=GO FOR LOI '
} H ' N [
b Lo ' 34 ENTER NEXT BEST PTP ¢
' H ] ] '
i i "UNDOCKED ' 4 DOCK ' e VIOLATES LM RESCUE  MINIMUM
! ! ' ' ' REQUIREMENTS
; : ¢ 'DESCENT ' 54 CONTINUE MISSION L
: i i ' ] '
[ i TENTRY ! 6o PERFORM BACKUP ENTRY'
H H ' ] [
; ; YALL ' 7o TERMINATE PHASE ' 7e IN LUNAR ORBIT DO DPS TEl.
i i { 'OTHERS ! AND ENTER NEXT BEST !
i ¢ : ' ' TP '
; : ! ' ' '
‘7 1] ’ L]
E ’ 1] )
H ’ . '
i
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 ©/16/69|GUIDANCE AND GeN
i CONTROL 15-10
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NASA - Manned Spacecraft Center

MISSION RULES

‘QTHERS
1

aey I TEM SECTION 13 = GUIDANCE AND CONTROL
R PRULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
y L ' ’ '
p L 1) ) *
] [ '
18-52 | LOSS OF INERTIAL ' ' ' e REF MALF PROC G&N=6
SUBSYSTEM ' ' '
L ] 1]
' . L '
'LAUNCH  'As CONTINUE MISSION '
) 1] il
'E0 ‘Be CONTINUE ALTERNATE EO '  Bs VIOLATES HMYBRID DEORBIT MINIMUM
' ' MISSION ' REQUIREMENTS
' ' IF BOTM SPS AND SM '
! ' DEORBIT CAPABILITY '
' ' AVAILABLE '
) ] |l
'TLC 'Ce NO=GO FOR LOI '
'Lo 'De ENTER NEXT BEST PTP
] ) '
'UNDOCKED 'Es DOCK ' Es VIOLATES LM RESCUE REWVIREMENTS
' [l
'DESCENT 'Fs CONTINUE MISSION '
) . 1]
*ENTRY 'Ge PERFORM BACKUP ENTRY !
L L '
'ALL 'He TERMINATE PHASE AND '  Mele VIOLATES LM RESCUE  MINIMUM
'OTHERS  'ENTER NEXT BEST PTP ' REQUIREMENTS
] L] '
! ' ' 24 IN LUNAR ORBIT DO DPS TEL
L ]
. L 1
' L L
¥ ' L]
1 1 1
i15-53 LOSS OF OPTICS ' ' s o REF MALF PROC GLN=5
i SUBSYSTEM ' ' !
3 N 1 L 1]
' ] 'LAUNCH  'Ao CONTINUE MISSION ' De VIOLATES LM  RESCUE MINIMUM
i ' ' ' REQUIREMENTS
'EQ 'Be CONTINUE ALTERNATE !
' ' EO MISSION !
) L ]
' 'USE BACKUP ALIGNMENT '
' 'PROCEDURE (COAS) '
] ) ]
'TLC 'Ce NO=GO FOR LOI '
' 1 '
! ' LUNAR 'De NO=GO FOR UNDOCKING '
i "ORBIT '
) 1] )
'UNDOCKED 'Es DOCK '
] ) '
_t 'ALL 'Fo CONTINUE MISSION '
; 2
’
L
'

MISSION ‘REV lDATE SECTION GROUP PAGE
APOLLO 11 /16769 JGUIDANCE AND GEN
' CONTROL 15=11 !




NASA - Manned Spacecraft Center

MISSION RULES

~ot—

Wt 1Te SECTION 15 = GUIDANCE AND CONTROL
'"RULE {CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
0 ' '
' [ '
' [
15=54| LOSS OF OPTICS ' ! REF MALF PROC G&C=]
SYBSYSTEM COUPLING ! '
DATA UNIT DIGITAL ' * CONSTITUTES LOSS OF TVC DAP
TO ANALOGG ' '
CONVERTER ' ‘
' '
' LAUNCH "Ae CONTINUE MISSION
L} )
'EO 'Be CONTINUE ALTERNATE
! ! EOQ MISSION
[ 0
' 'IF BOTH SPS AND SM
' 'DEORBIT
' 'CAPABILITY AVAJLABLE
' '
'TLC 'Ce NO=GO FOR LOI
' '
'O 'De ENTER NEXT BEST PTP De DO DPS TEI!
. )

'UNDOCKED 'Es DOCK

'DESCENT 'Fo CONTINUE MISSION

'
'
1
L}
'
L
.
L
’
)
[]
L
'
[
[
[
L
[
)
[
)
[
[
)
[
.
[
'
'
"
'
]
'
.
L]
(]

'ALL 'Ge TERMINATE PMASE AND
'OTHERS ! NEXT BEST PTP
' ]
] )
' '
' '
L} ,
0 '
RULE NUMBERS 15=8% ! !
THROUGH 15=5% ARE ! '
RESERVED. ' '
' '
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11 4/14/69|GUIDANCE AND GoN
: CONTROL 15=12




NASA - Manned Spacecraft Center
MISSION RULES

oy ITEM SECTION 15 = GUIDANCE AND CONTROL = CONCLUDED
R ITEM
INSTRUMENTATION REQUIREMENTS
15=60| MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFEZRENCE
CMC DIGITAL DATA CGooolv - - MANDATORY 15=50
SPS SOL DRIVER 1 CH3604X EMS=SPS=ON SEPARATE HIGHLY DESIRABLE 15=34
SPS SOL DRIVER 2 CH3608X EMS=5PS=0ON SEPARATE IGHMLY DESIRABLE 15=34
PITCH GIMBAL POS 1 & 2 CH3S1TH GP1 COMMON 1 OF 2 MANDATORY 15=26/25
=Q0B/HD=PCM
YAW GIMBAL POS 1 & 2 CH3IS10M GPI COMMON 1 OF 2 MANDATORY 15=24/25
«0B/HD=PCM
T™ BIAS 2.5 VvOC CGlilov - - HIGHLY DESIRABLE 15=52/53 /5«4
PIPA TEMP cG23o00T - - HIGHMLY DESIRABLE 18=52
IMU HTR +28 VvDC CH1513X - - HIGHLY DESIRABLE 15=52
CMC OPERATE +28 vDC CG1823Xx - - HIGHLY DESIRABLE 15=50
OPTX OPERATE +28 VAC CG1533x - - HIGHLY DESIRABLE 15=54
IG 1Xx RSVR OUT SIN cGa1ilav FOAL COMMON HIGHLY DESIRABLE 15=52
IG 1x RSVR OUT COS CG2113v FODAL COMMON HIGHLY DESIRABLE 15=52
MG 1X RSVR QUT SIN CG2la2v FDAL COMMON HIGHLY DESIRABLE i5=52
MG 1X RSVR OuT COS CG21l43V FDAL COMMON HIGHLY OESIRABLE 15=52
0G 1Xx RSVR OUT SIN ccal7av FDAL COMMON HIGMLY DESIRABLE 15=52
0G 1X RSVR OUT COs CG2173v FDAI COMMON HIGHLY DESIRABLE 15=52
SHAFT CDU DAC OuT cGar21v - - HIGHLY DESIRABLE 15=56
TRUNNION CCU DAC OUT cG3722v - - HIGHLY ODESIRABLE -3 TN
CMC WARNING CG5040x Cow COMMON HIGHLY DESIRABLE 15=50
PITCH ATT ERROR CH3I500M FDAL COMMON HIGHLY DESIRABLE 15=20/2i/722/23
YAw ATT ERROR CH3501H FDAl COMMON HIGHLY DESIRABLE 15=20/21/22/23
ROLL ATT ERROR CH3502M FDAL COMMON H1GHLY DESIRABLE 15=2C/2i/22/23
SCS PITCH BCOY RATE CH3503R FOAl CCMMON MIGHLY OESIRABLE 15=20/2.722723
SCS YAw BODY RATZ CH3504R FOAL COMMON HIGMLY CESIRABLE 15=20/217/22/23
SCS ROLL BCOY RATE CH3ISOSR FDAL COMMON mIGHLY CESIRABLE 15=20/21/22/23
SCS TvC 2ITCH AUTO CMD  CH3582V - - HIGhLY CESIRABLE 15=24/2%
SCS TvC YAw AUTO CMD CH3583V - - HIGHMLY OESIRABLE 19=246/25
MTVC PITCH CMD CHISBSH - - HIGHLY DESIRABLE 19=24/25
MTvC YAw CMD CHaS86H - - HI1GHLY DESIRABLE 15=24/25
FDAl ERROR 5» RATE 5 CH3592X - - RIGRLY DESIRABLE 15-2C/21/22/23
FDAl ERROR 50/15, CH3593x - - HIGHLY DESIRABLE 15=20s/21/22/23
RATE 80/.0
PiTCH DIFF CLUTCH CUR CH3666C - - HMIGHMLY DESIRABLE 15=24/25%
YAW CIFF CLUTCH CUR CH3667C - - HIGRLY DESIRABLE 15=24/25
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11 &/14/69 |GUIDANCE AND INSTR REQ
CONTROL REQ 15=13
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NASA - Manned Spacecraft Center
MISSION RULES

[ TEM SECTION 16 = CSM sPs
ITEM
' GENERAL '
l16=1 LAUNCH PHASE
T=ERE ARE NO SPS FAILURES THAT ARE CONSIDERED CAUSE FOR ABORT DURING T=E LAUNCR P=ASE,.
lo=2 REMAINING MISSION PHASES
A FAILURES AFFECTING THE SPS FALL INTO ONE OF THREE CATEGORIES===
le  FAILURES WMICH CAUSE THE S$PS TO BE UNSAFE,
FAILURES IN THMIS CATEGORY CAUSE THE MISSION TC 8E TERMINATED &Y ENTRY [NTC
THE NEXT BEST PTE,
rey FAILURES WHICH CAUSE THE S®5 TO BE INOPERABLE CR UNSAFE TC OPERATE,
FATLURES IN THIS CATEGORY CAUSE ThE MISSION TC B TERMINATEID OR ALTERe> SuCr
THAT SUBSEWUENT SPS MANZUVERS ARE NOT NECESSAnRY.
3. FAJLURES wrmlCH DEGRADE THE CAPABIWLITY OF TmE SPS 7O A JEGREZ  THAT  &Xi3Lix:zs
THAT ALL PLANED BURNS EACEPT CRITICAL 3URNS BE (~=I31TZIDe
FAILURES I THIS CATEGCRY <CAUSE T=E *41§S5iun  TOU 3% ALTIREL SuC~ ~=&7
SUBSEGQUENT SPS MANEUVERS ARE NCT WNECZISSARYy [F PISSIBuEe
2, wiTH STORAGE TANKS EMPTY, ZITHIR A TWO=JET OR FOUR=.:T YLLASE MANIUVEN ]
ALL MNON=CRITICAL BURNSe LACK OF CAFABILITY TC PERFSAY AN JuoAGE “ANEJVER
SOR INSMISITINC A CRITICAL BURNS
o SPS ANOMALIES OR DEGRADATICNS ARE NOT CAUSE . FOR TERMIMNATING A CRITICAL 8URNe 2 .=3701701Zal
SURNS wlwl BE TERMINATED FOR SPS ANCMALIES CR DZGRADATICNS wmICm JAUSE SR Zluel  o2AZ o
UNSAFE COANDITICNS.
16=2 ZARTH ORBIT PHASE
As CRITICAL BURNS IN THIS PMASE ARE MODE IVvs APOGEE KICK AND DECRBITe [F TmE SPS [S . INCAPABLE
CF PEQRFCORMING CRITICAL BURNSs THE MISSIUN WILL SE TERMINATED BY EZNTRY [NTO  T=z  ,2aT. 3Es7T
PTO USING SMRCS OR HMYBRID TECHINIWUESS
84 IF THE SPS 1S INCAPABLE OF PERFORMI'G ACN=CRITICAL 3URNSs TULI  wlLlL B5E  [N=I3ITZZ ANZ =
SUITABLE EARTH CRBIT ALTERNATE MISSIUN wllLl BE [MPLEVENTEDS THE SPS MAY BE .Scl ~Ok DECReE!
CALY.,
Ce IN ORDER TC PROVIDE THE TCTAL CAPABILITY TU CEORBIT FRCY &A\Y FCINT IN Tei> Pma3gy T=2 ¥
DPS AND M RCS MAY BE USED FOR CRBIT SmAPING.
16=4 TRANSLUNAR CCAST PmMASE

A, CRITICAL BURNS IN THIS P=~ASE ARE TIME CRITICAL ABORTS» BURNS TC ASSURt FREE RETU
TC AVCIC LUNAR UR LANC IMPACTe HOWEVERe CNCE INITIATEC wiTm THE SPSe  TrHESE
CONSIDERED NON=CRITICAL BECAUSE SUFFICIENT TI¥E IS AvAILASBLE FOR ANALYS[S AN
CORRECTIVE aCTICNe

Be IF THE SPS 1S INCAPABLE CF PERFORMING AUN=CRITICAL MANEUVERSs FSUSRTHMER NON=CKIT
ANC LCI wllL 8E INmMIBITED.

Ce CERTAIN ABCRT BURNSs BURNS TO ASSURE FREE REZTURN CR BURNS TO AVOIZ LUMAR SR LAANC
USE THE LM DPS AND LM RCS.

N o BURANS
BURNS  ARZ
O PCssiB.E

ICAL  RURNS

iMPACT w™mAY

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 1} 6/16/69 CSM SPS GENERAL .
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NASA - Manned Spacecraft Center
MISSION RULES

RtV ITEM SECTION 16 = CSM sPS
R1' ITEM
16=5 LUNAR ORBIT P=~ast
A TEI IS THE ONLY CRITICAL BURN I[N THIS PHASE.
Be IF THE SPS IS INCAPABLE OF PERFORMING NON=CRITICAL BURNSs FURTHER NON=CRITICAL BURNS wlLi
8E INHIBITED.
Ce LM OPS mAY BE USED FOR‘TEI IF THE CAPABILITY EXISTS.
16=6 | DESCENT PHASE
THE LM POWERED DESCENT wllLlL BE ABORTED FOR SPS PROPELLANT LEAKS BECAUSE THE CAPAgiLITY To
DERFORM TEI S DECREASING wlTH TIME,
l16=7 UNDCCKED AND LUNAR STAY PHASES
A, THWE LUNAR ORBIT PLANE CHANGE IS A CRITICAL BURN IF OUTSIOE TOTAL L CAPABILITY,
Be THESE PHASES wlli RE TERMINATED FOR CONFIRMED LOSS GOF S$PS REDUNDANCY. IN  ADDITIONY T=g
LUNAR STAY PHASE wllki BE TERMINATED FOR LOSS OF LM RESCUE CAPABILITYs
l6=8 ASCENT PHASE
L™ RESCUE IS TmE OANLY BURN REQUIRED IN THIS PHASE AND ARE CRITICAL
16=9 TRANSEARTH COAST PmASE

CRITICAL BURNS IN THlS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PRCPER ENTRY CORRIDOR wmICr
ARE QUTSIDE SM=RCS CAPABILITY, MOWEVER) ONCE INITIATEDy THESE BURNS ARt CONSISESEC NON=CR]TICAL
BECAUSE SUFFICIENT TIME 1S TWHEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTICN.

MISSION REV | DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

arv. ITEM SECTION 16 = CSM sPS
RI' ITEM
' SYSTEMS MANAGEMENT '
16=10| PROPELLANT GAGING
Ao PRIME METHOD===CNBOARD GAGING SYSTEM(1 PERCENT!.
Be BACKUP METHOD===FLOW RATE X BURN TIME (3 PERCENT).
16=11] PROPELLANT UTILIZATION VALVE
THE PU VALVE WILL BE USED TC CONTROL THE O/F MIXTURE RATIOC TO MAINTAIN OXIDI2ER IMBALANCE wITHIn
+= 100 POUNCS. .
16=12] DUAL BANK VS SINGLE BANK OPERATION
THE SPS wILL ALWAYS BE STARTED USING A SINGLE BANKe MOWEVER, THE OTHER BANK wlLL BE CLUSED 2 TO
5 SECONDS AFTER IGANITICN FOR LOI AND TEle BAMK A wllLL BE USED FOR THE FIRST ENGINE IGNITIONe
16=13] PROPELLANT MANAGEMENT
Ao THE SPS PROPELLANT REDLINE PRE LOI TO PROVIDE CAPABILITY FOR LOls CIRCULARIZATIONe LOPC
TEl AND TEMC FOR THME NOMINAL MISSION IS PERCENT INDICATED PROPELLANT REMAINING.
B8e THE SPS PROPELLANT REOLINE PREUNDOCKING TO PROVIDE CAPABILITY FOR LM RESCUEs TEl AND TEMC
FOR THE NCMINAL MISSION IS PERCENT ‘INDICATED PROPELLANT REMAININGe
16=14] PROPELLANT FEEDLINE TEMPERATURE MANAGEMENT
SPS LINE HEATERS Wike BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45 DEGe F ANu
75 DEGe Fo AND ENGINE VALVE TEMPERA URE ABOVE 45 DEGe Fo
16=15] ULLAGE MANAGEMENT
IN GENERAL» OCCKED SPS BURNS REQUIRING ULLAGE wiLL BE PRECEDED BY A FOUR=JET ULLAGE = UNDOCKED
SPS BURNS BY A TWO=JET ULLAGEe TWO=JET ULLAGE willLlL BE USED wWHENEVER NECESSARY TO IMPROVE S™ RCS
PROPELLANT CAPABILITY.
RULE NUMBERS 16-16 THROUGH
16=19 ARE RESERVED.

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 11 “/16/69] CSM SPS MANAGEMENT N
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NASA - Manned Spacecraft Center
MISSION RULES
ary 1TEM SECTION 16 = CSM SPS
RI'RULE JCONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
. ) L] L]
) ' 1 )
1] 1 L
' SPECIFIC MISSION RULES °
] L} L}
16=20] SUSTAINED PRESSURE ' ' ' o MALF PROC=== S$PS 18
DECAY IN EITHMER THE ' ' '
FUEL OR OXIDIZER ' ' '
TANK (COULD BE ' ' '
HELIUM OR FUEL OR ' ' '
OXIDIZER) '"LAUNCH  'CONTINUE MISSION ' ¢ MANUAL PRESSURIZATION OF THE
' ' ' TANKS SHOULD BE CONSIDERED PRIOR TO
' ' ' ANY REQUIRED SPS BURNe
' 'PLAN RCS DEORBIT AT '
! ' NEXT BEST PTP '
. 1] 1]
' "1F LAND IMPACT IS '
! ' IMMINENT AFTER ABORTING'
' ! REPRESS MANUALLY AND '
! ' PERFORM BURN TO AVOlD '
! ' LAND. '
Ll 1] 1
'E0 'ENTER NEXT BEST PTP '
' 'RCS DEORSIT '
L} L} 1]
TLC 'NO=GO FOR LO! '
' YINMIBIT NON=CRITICAL SPS !
' 'BURNS '
[} L] L
'Lo 'PLAN TE! ASAP '
' 'USE LM DPS IF CAPABILITY !
' 'EXISTS '
L} L L]
'UNDOCKED 'DOCK ASAP ' 00 NOT STAGE LM
' ' ]
'DESCENT 'ABORT, RETUARN TO CSM '
L] ) L
Y LUNAR 'RETURN TO CSM ASAP '
'STAY ' '
L} L 1]
'TEC 'CONTINUE MISSION '
' VINMIBIT NON=CRITICAL '
' 'BURNS '
' ] ]
As DURING YALL 'Ae TERMINATE BURN '
NON=CRITICAL BURN ' ' '
) L L}
8¢ DURING CRITICAL 'ALL 'Be CONTINUE BURN '
BURN ' ' '
. (] 1]
L L L]
] ] L}
L} L] .
1 1] 1]
16=21 | LOSS OF ONE GN2 TANK'UNDOCKED 'Aels -REDOCK ' ¢ MALF PROC=== SPS 9§
PRESSURE (LESS THAN 'LUNAR ' 2¢ PERFORM MANEUVER ON '
400 PSIA) 'STAY ' SUSPECTED SYSTEM,
' ' REF FMR 16=22 ' o TRANSDUCER INDICATION CANNOT
' ' i BE VERIFIED wWITHOUT ENGINE
YALL 'Be CONTINUE MISSION ' OPERATIONG
'OTHERS J '
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69|CSM SPS SPECIFIC
16=6




NASA

MISSION RULES

Manned Spacecraft Center

REV ITEM SECTION 16 = CSM §PS
R 'RULE YCONDITION/MALEUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
p ' [] '
b ' ' '
16=22 | LOSS OF ONE BANK OF ' ' ' MALF PROC SPS=9%
BALL VALVES . ' '
TLAUNCM/  'Ae N/A '
‘EQ ' .
L ' [
1TLC '8Bs NO=GO FOR LOI '
) ) 1]
Lo 'Ce ENTER NEXT BEST PTP ¢
' ' USE LM DPS IF '
' ' AVAILABLE '
) ) L
'UNDOCKED/'Ds N/A '
'DESCENT ! '
YLUNAR 'Es ENTER NEXT BEST PTP !
'STAY ' '
) ] .
() ] L
] . ]
L] 1] )
16=23 | LOSS OF BOTH GN2 'LAUNCH  'Ae CONTINUE MISSION ' o MALF PROC=== SPS 9
TANK PRESSURES ' ' '
(LESS THAN 400 PSIA)! ' '
'EO 'Be ENTER NEXT BEST PTP ! « TRANSDUCER INDICATION CANNOT
' ' ' BE  VERIFIED  WITHOUT  ENGINE
' '  RCS DEORBIT ' OPERATION
] ) )
YTLC 1Co NO=GO FOR LOI '
1 1] .
w0 'De PLAN TE! ASAP wWITH LM !
! ' DPS '
) ) )
'UNDOCKED 'Es DOCK ASAP '
' ' ' Ee DO NOT STAGE (M
'DESCENT 'Fo CONTINUE MISSION '
. 1} 1]
' LUNAR 'Ge RETURN TO CSM ASAP '
'STAY ' '
'TEC 'He CONTINUE MISSION '
1] 1] 1]
1] L} )
L] L 1]
' L )
1 1] L
A | 1e=24 | FUEL FEEDLINE AND/OR' ' ' ¢ MALF PROC=== §P§ 11
OXIDIZER FEEDLINE ! ' '
TEMP LESS THAN 27 ' ' .
DEG Fs AND UNABLE TO' ' '
INCREASE. ' ' '
1] L] L]
'LAUNCH  'As CONTINUE MISSION '
1) 1] )
'EO 'Be ENTER NEXT BEST PTP ¢
1] 1] ]
' '  RCS DEORSIT '
L] 1] 1]
:TLC 'Ce NO=GO FOR LOI '
(%] De PLAN TE! ASAP '
' ' WITH LM DPS '
L 1] 1]
'UNDOCKED 'Ee DOCK ASAP ' Ee DO NOT STAGE LM
] ' 1]
MISSION |mEv |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69|CSM SPS SPECIFIC X
: =3




NASA - Manned Spacecraft Center

MISSION RULES

aev g TEe SECTION 16 =~ CSM SPS
R PRULE 'KONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
Ll 1] 1] L}
] L L} )
16=2% 'DESCENT 'Fo CONTINUE MISSION ' ¢ MALF PRQI=== 5P5 5
' LUNAR 'Ge RETURN TC CSM ASAP !
'STAY ' '
L} 1] )
'TEC 'Me CONTINUE MISSION '
L 1 B
) L )
’ ) ]
) ) t
) ' 1]
ENGINE FLANGE TEMP ! ' '
GOES HIGHER THAN ' ' '
480 DEG F DURING AN ' ' :
SPS BURNe ' ' '
' ) 1
' LAUNCH 'NOT APPLICABLE !
' ) )
'€0 'ENTER NEXT BEST PTP '
1 L L
' 'RCS DEORBIT '
L} L] )
‘e 'ENTER NEXT BEST PTP, USE '
" 'OPS IF AVAILABLE. !
L L}
As DURING 'ALL 'Ae TERMINATE BURN '
NON=CRITICAL BURN ' ' INHIBIT FURTHER '
! ' NON=CRITICAL BURNS !
) ] '
Bse SURING CRITICAL 'ALL 'Be CONTINUE BURN '
BURN ! "INMIBIT FURTHER !
! ' KCON=CRITICAL BURNS !
) ' ]
4 . )
] 1 1
' . .
) L] L}
16=26 | THRUST CHAMBER ' ' K s MALF PRU(=== S$PS 6
PRESSURE LESS THAN ! ' ’
70 PS! CONFIRMED BY ! ' '
OTHER ' ' '
INSTRUMENTATION ' ' !
) ’ L]
' LAUNCH "NOT APPLICABLE ' . CONFIRMING INSTRUMENTATION
' ¢ ! INCLUDES ONBOARD PC METERs GCREWe
'EQ 'ENTER NEXT BEST ~»To RCS ' DEGRADED THRUST FL ANC Ox INTERFACE
' 'DEORBIT . PRESSURESs F/C VALVE ©POSITIONSs Fu
J ' ' ANC 0¥ TANK PRESSURESe
'Le YENTER NEXT BEST #TP, '
' 'USE LM DPS IF AVAILABLE !
' ) .
Ae DURING ' 'Ae TERMINATE BURN '
NON=CRITICAL BURN ' ' INMIBIT FURTHER '
' ' NON=CRITICAL BURNS '
) L} L}
Be DURING CRITICAL ! 'Be CONTINUE BURN '
BURN ' ' INMIBIT FURTMER '
' ' NON=CRITICAL BURNS '
1] 1] L]
] L '
. U L
] 1] 1
) L} ",
16=27 | LACK OF ULLAGE ' LAUNCH "As NOT APPLICABLE ' MALF PROL=== SM R(S ===
CAPABILITY ' ' '
L} 1] )
'E0 '8¢ NO=GO FOR Til '
' ' CONTINUE MISSION IN EO*
' ' WITH SUITABLE '
* ' ALTERNATE !
' v . \
'TLC 'Ce NO=GO FOR LOI '
1] 1] -
'vo ‘De ENTER NEXT BEST PTP ' PRELUDES &M RESCUE
L} L 1
YUNDOCKED 'Es REDOCK '
) ) (]
M1SSION REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69 JCSM SPS SPECIFIC Lo=6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM sPS

R |'RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
) ' ) '
L} L} [ »
"ALL 'Fo CONTINUE MISSION !
'OTHERS ' INHIBIT NON=CRITICAL !
' ! BURNS [F POSSIBLE '
) ) 1)
1} [} L
' [] '
L] [ 1]
) 1] L]
16=28| DELTA P BETWEEN ' LAUNCH 'CONTINVE MISSION ' MALF PROC=== SPS 1C
FUEL AND TANK ' ' '
PRESSURES GREATER ' ' '
THAN 20 PSI AND ' ' '
UNABLE TO DECREASE ! ' '
'EO 'ENTER NEXT BEST PTP '
: 'RCS DEORBIT '
) )
:TLC 'NO=GO FOR LOI '
) ]
'Lo 'PLAN TEL ASAP '
' ‘WITH LM DPs '
) ‘ )
! ‘DO NOT STAGE (M '
'UNDOCKED 'DOCK ASAP '
L] L )
1 1] .
' 'RETURN TO CSM OR ATTEMPT !
' *CSM RESCUE '
'ALL 'CONTINUE MISSION '
L ) L
Ae DURING 'OTHERS 'Ae TERMINATE BURN '
NON=CRITICAL BURN ! ' INMIBIT FURTHER !
: ' NON=CRI1ICAL BURNS '
] ]
8¢ DURING CRITICAL ' 'Be CONTINUE BURN '
BURN ' ' INHIBIT FURTHER '
! ' NON=CRITICAL BURNS '
1 ] )
) . t
) 1] L}
. 1] L
' (] )
16=29 | LEAK OR COMPLETE ' ' ' o BLOWDOWN DELTA vV REMAINING IS
LOSS OF WELIUM ' ' ' A FUNCTION OF ULLAGE VOLUME AT TIME
SUPPLY PRESSURE OR ' ' ' OF FAILURE.
BOTH MELIUM VALVES ! ' '
FAIL CLOSED. ' ‘ '
' L] L
' LAUNCH "Ae CONTINUE MISSION ' MALF PROC=== SPS 768
1] [} 1
'EO '8s NO=GO FOR TLI! !
' ' CONTINUE MISSION IN EO!
' ' IF SUFFICIENT ULLAGE !
' ' BLOWDOWN DELTA v '
' ' CAPABILITY EXISTS '
] 1] '
:TLC 'Ce NO=GO FOR LO! '
s '
:uo 'De NO=GO FOR UNDOCKING '
‘ 1
'UNDOCKED 'Ee DOCK ASAP ' Ee NORMAL MISSION PRECLUDES LM
' ' ' RESCUE
YALL © YFo CONTINUE MISSION '
'OTHERS ' !
) [} ]
L ) L
' (] .
1] [] 1]
1] 1] 1]
RULE NUMBERS 16=30 ' ' !
THROUGH 16=69 ARE ' ' N
RESERVED ' ' '
L 1] L]
MISSION [REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69 |CSM SPS SPECIFIC
: 16=7




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 16 = CSM SPS = CONCLUDED

ITEM
INSTRUMENTATICN REGQUIREMENTS .
16=50 | MEAS DESCRIFPTION PCM ONBGCARD TRANSDUCERS CATEGORY MISSION RULE

REFERENCE

OX T PRESS SPOCQ2P METER/Cbw COMMON M C/B 16=20, 28

OX SM/ENG INTERFACE P SPO93LP - - % 16-20429

FY TK PRESS SPOOJ6P METER/Cow COMMON M O/8 16=2C, 28

FU SM/ENG INTERFACE P 5P09308 - - 1] 16=20+ 28

SPS VLV ACT PRESSe=PR] SPO60JP METER COMMON | le=21y 22

SPS VLV ACT PRESS=SEC sP06J1P METER COMMON -1 OF 2 M C/B 1l6=21s 22

SPS FU FEEDLINE TEMP SPOQ43T METER COMMON ) lé=24

SPS OX FEEDLINE TEMP SPQ0WST SYS TEST COMMCN ( =1 OF 2 M

SPS INJ FLANGE TEMP 1 SPOO6&LT Cow COMMON |} 16=25

SPS INJ FLANGE TEMP 2 s5Po062T Cow COMMON i =1 OF 2 M 0O/B

ENG CHAMBER PRESS SPC664LP METER COMMON M Q/8B l6=26

HE TK PRESS sPOQ0LP METER SEPARATE 217 16=29

FU/0x viv 1 PQS SPO022M DISPLAY SEPARATE M 18=21,y 2¢

FU/OX Vev 2 POS SPCO23KH DlsPLAY SEPARATE M| | OF 2 o/8 loe=21, 26

FJ/0x VLV 3 pOS SPCO2 &M D1SPLAY SEPARATE *} 1 OF 2 o/8 16=21y 26

FU/OX VLV 4 PCS SPOC25H Cl3PLAY SEFARATE M 16=21y 26

AX TK 1 QTY = TOTAL AUX SP0&85C CISPLAY COMMON HO 16=10y 1iy 13

Ox Tk 2 QTY SP0&5sC D1SPLAY COMMON MO 16=10s i1y 123

FU Tk 1 QTY = TOTAL AUX $90687C OISPLAY COMMON HO 16=10y 1l 123

FU Tk 2 QTY SP0&52G CISPLAY SOMMON 1] 16=10y 11y 13

M1SSION IREV DATE SECTION GROUP PAGE
APOLLO 11 je/716/69 JCSM SPS INSTR REQ o8
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 = CSM SM=RCS

17=1

17=2

[
-4
[}
w

17=4

' GENERAL '

LAUNCH

THE LOSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NOR ANY REASONABLE
REALISTIC COMBINATION OF FAILURES wHICH LEAD ONLY TO LOSS OF MULTIPLE QUADS. THERE AREs
THEREFORE» NO SM=RCS FAILURES wHICH ARE CONSIDERED CAUSE FOR ABORT.

EARTH ORBIT PHASE

Ae LOSS OF ONE QUAD® IN ITSELF» 1S NOT NECESSARILY CAUSE FOR EARLY TERMINATION OF THE MISSIONe
THE GUIDELINE 1S THAT AS LONG AS THE SPACECRAFT ATTITUDE CAN BE CONTROLLED AND THE SPS CAN
BE BURNED THE MISSION NEED NOT BE TERMINATED EARLYe HOWEVERs LOSS OF ONE QUAD willLL REWUIRE
TLI BE INHIBITED AND MAY LEAD TQ EARLY MISSION TERMINATION SINCE THE CAPABILITY TO PERFORM
SM OR HYBRID DEORBIT WlLL BE AFFECTED.

Be LOSS OF TwO OR MORE QUADS IS5 CAUSE FOR ENTRY INTO THE NEXT BEST PTR,

le LOSS OF TWwQ ADJACENT QUADS WILL DESTROY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND wlLL REQUIRE DELETION OF NON=CRITICAL SPS MANEUVERSe LOSS OF
TWO ADJACENT QUADS PRECLUDES SM OR HMYBRID DEORBIT.

2. LOSS OF TWO OPPOSITE QUADS WILL DESTROY THE CAPABILITY TC PERFORM PREZISE
3=AX1S ATTITUDE CONTROL ANC PRECLUDES SM OR HYBRID DEORBIT.

TRANSLUNAR COAST

LOSS OF ONE QUAD 1S NOT» IN ITSELFs CAUSE FOR TERMINATION OF THE MISSIONe MOWEVER» CONSIDERING
THE EFFECTS OF POSSIBLE SUBSEQUENT QUAD OR JET FAILURES AND LM RCS CAPABILITYs» THE TRANSLUNAR
COAST PHMASE MAY BE TERMINATED BY ENTRY INTO THE NEXT BEST PTP. LOSS OF ONE QUAD IS CAUSE FOR
INHIBITING LOI» BECAUSE SUBSEQUENT FAILURE OF QUADS OR JETS IMPAIR ATTITUDE CONTROL OR ULLAGEs

LUNAR ORBIT

LOSS OF ONE QUAD IS CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT AND LUNAR STAY PHASESs AND FOR
INHIBITING LOI2 AND UNDOCKINGs BECAUSE SUBSEQUENT FAILURE OF QUADS OR JETS IMPAIR ATTITUDE
CONTROL OR ULLAGE. UNDOCKING WlkL BE NO=GO BECAUSE LOSS OF ONE OQUAD PRECLUDES <SM A(CTIVE
DOCKINGe LOSS OF TWO QUADS IS CAUSE FOR RETAINING THE LM ASCENT STAGE THROUGH TE! FOR TEMC AND
PTC,

RULE NUMBERS 17=85 TWMROUGM
17=14 ARE RESERVEDe

MISSION REV |DATE SECTION GROuUP PAGE

APOLLO 11 4/16/69CSM SM=RCS GENERAL

17=1




NASA - Manned Spacecraft Center
MISSION RULES.

REV  ITEM SECTION 17 = CSM SM=RCS
R P 1TEMY
! SYSTEMS MANAGEMENT !
17=15 | PROPELLANT GAGING
Ae  PRIME METHOD===RTCC EQUATION (6 PERCENT).
Be BACKUP METHOD===HELIUM PRESSURE/TEMPERATURE (11 PERCENT) (ONBOARD)
17=16 | QUAD PROPELLANT BALANCE

PROP ISOLATION VALVES wILL NOT BE USED FOR WUAD PROPELLANT BALANCE, PROPELLANT BALANCE wiLL BE
ACCOMPLISHED BY SELECTING TWO=JET +X AND =X TRANSLATIONS WITH EITHER THE PITCH OR YAwW QUAD AND
BY CHOOSING SUITABLE JETS FOR ATTITUDE CONTROLe PROPELLANT DIFFERENCES BETWEEN QUADS wiILL B8E
MAINTAINED WITHIN += 50 POUNDS.

SECONDARY PROPELLANT FUEL PRESSURE VALVE

THE RCS SECONDARY FUEL PRESSURIZATION VALVE WILL BE OPENED WHEN THE PRIMARY FUEL MANIFOLD
PRESSURE REACHES 150 PSlA.

RULE NUMBERS 17=18 THROUGH
17=19 ARE RESERVED.

MISSION |REV JDATE SECTION GROUP PAGE

APOLLO 11 4716769 CSM SM=RCS MANAGEMENT 172
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NASA - Manned Spacecraft Center

MISSION RULES.
SECTION 17 = CSM SM=RCS

R |'RULE |CONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
L ] ] ’
] ’ L} L
' ' ]
' SPECIFIC MISSION RULES '
L [ '
17=20| SUSTAINED LEAK IN ! ' ' o MALF PROC=== RCS ___
HELIUM TANK ' ' '
1 ] '
As ONE OR MORE QUADS'LAUNCH  'Ae CONTINUE MISSION ' » QUAD wILL REMAIN USABLE UNTIL
! ' ' HE MANIFOLD PRESSURE REACHES 7% PS]
Be ONE QUAD (ALL 33 'Bele NO=GO FOR TLI '
OTHER QUADS NORMAL) ! ' '
LS ' 24(A) NO=GO FOR LO! !
] '
! ' (B) CONTINUE MISSION !
! ' IF SUFFICIENT !
' ' BLOWDOWN '
' ! CAPABILITY EXISTS!
'
'Lo ' 3. PLAN TEI FOR NEXT !
' ! OPPORTUNITY '
' ! ‘
:UNDOCKED ' e DOCK ASAP '
] )
'DESCENT ' 5+ CONTINUE MISSION '
1 t ]
' LUNAR ' e CONTINUE MISSION '
'STAY ' WITHIN BLOWOOWN t
! ' CAPABILITY '
L) ] '
; { Ce MORE THAN ONE 'EO 'Cele CONTINUE MISSION '
! } QUAC ! ' ENTER PRIOR TO LOSS !
! ; ' ' OF MYBRID DEORBIT !
; ' ' CAPABILITY '
' ' ' '
'ALL ' 24 REF RULING B ' Ce2e RETAIN LM ASCENT STAGE FOR
' OTHER ' ' TEl DEPENDING UPON LM APS/  RCS
: : ,  PROPELANT REMAINING.
' ] t
' ' .
' ) 1]
t 1] '
17=21 | SUSTAINED LEAK ' ' ' s MALF PROC=== RCS —___
BELOW HE ISOLATION ! ' '
VALVE (COULD BE N ' !
HELIUM OR FUEL OR ! ' '
OXIDIZER) ' . ' o QUAD WILL REMAIN USABLE UNTIL
' ' ' HE MANIFOLD PRESSURE REACHMES 75 PSl.
i Ae ONE OR MORE 'LAUNCH  'Ae CONTINUE MISSiON !
! QUADS ' ! !
i . 1 '
§ Be ONE QUAD (ALL 'E0 'Bele NO=GO FOR TiI '
; OTHER GQUADS ' ' '
NORMAL ) ' ' '
:TLC ' 24 ENTER NEXT BEST PTP !
* .
‘Lo '3e PLAN TE! FOR NEXT '
' ' OPPORTUNITY '
' ) L
'UNDOCKED ' & DOCK ASAP '
. ) )
'DESCENT ' S¢ CONTINUE MISSION !
' ] ]
' LUNAR 16 ENTER NEXT BEST PTP '
'STAY ' '
' . .
Ce MORE THAN ONE 'E0 Cole ENTER NEXT BEST PTP :
' '
'ALL ' 2¢ REF RULING B ' Ce2e RETAIN LM ASCENT STAGE FOR
'OTHER ' ' TEl DEPENDING UPON LM APS/ RCS
' ' ' PROPELLANT REMAINING.

MISSION REV

DATE

SECTION

GROUP

PAGE

APOLLO 11

4/16/69 |CSM SM=RCS

SPECIFIC

17=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 17 = CSM SM=RCS

ICONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
1] L] L]
1 1] L]
1] 1] 1]
PACKAGE TEMP LESS  'LAUNCH  'NOT APPLICASBLE ' ¢ MALF PROC=== RCS
TMAN 58 DEG Fe AND ' ' '
UNABLE TO INCREASE ' ' '
1 ' 1]
Ae ONE QUAD (ALL 'E0 'Aele NO=GO FOR TLI '
OTHER QUADS NORMAL} ' ' '
'TLC ' 2, ENTER NEXT BEST PTP °
1] ] 1]
"o ' 3, PLAN TEI FOR NEXT !
' ' OPPORTUNITY '
L} [] ‘
Y UNDOCKED ! 4o DOCK ASAP '
) 1] L}
'DESCENT ' S+ CONTINUE MISSION '
1] 1\ )
'LUNAR ' 6e ENTER NEXT BEST PTP !
1STAY ' '
L} 1] )
8+ MORE THAN ONE €0 'Bele ENTER NEXT BEST PTP !
QUAD ’ ' '
] 1 1]
'ALL ' 2¢ REF RULING A ' Be2e RETAIN LM ASCENT STAGE FOR
'OTHER ! ' 'TEl DEPENDING UPON LM APS/ RCS
' ' ' PROPELLANT.
] 1] )
1] (] 1]
! ] (]
] L L}
MISSION [Rev |oaTE  |sEcTion GROUP PAGE
APOLLO 11 4716769 |CSM sM=RCS SPECIFIC 11me




NASA - Manned Spacecraft Center ’

MISSION RULES

REV, I1TEM: SECTION 17 = CSM SM=RCS
R JRULE 'CONDITION/MALFUNCTION' PMASE RULING ' CUES/NOTES/COMMENTS
[ ' [
[ ' '
17=23 | LOSS OF INDIVIDUAL 'LAUNCH 'NOT APPLICABLE CONTROL SYSTEM MALFUNCTION Wwibb

THRUSTERS
OR THRUSTER

CAUSE LOSS OF AUTO COILS OF THRUSTER

1]
L]
1]
) 1 '
' ' ' ALTHOUGH DIRECT COILS ARE  STILL
COMBINATIONS AS A ' ' ' AVAILABLE.
RESULT OF CLOGGINGs ' . ' '
FREEZINGs BURNOUTy ! ' '
OR CONTROL SYSTEM ' ' '
MALFUNCTION ' ' '
L 1] L
Ae LOSS OF ANY ROLL 'LO 'Aele NO=GO FOR UNDOCKING *
THRUSTER ' ] '
:uuoocx:o ' 20 DOCK ASAP U
) L}
YALL ' 34 CONTINUE MISSION '
'OTHERS ' '
' L L]
Be LOSS OF FOLLOWING'® €0 'Bele CONTINUE ALTERNATE '
THRUSTER ' ' EO MISSION '
COMB INAT] ONS =w= ' ' '
L} 1] ’
' ' IF BOTH SPS AND SM !
TWO PITCHM OR TwO ' ' RCS DEORBIT '
YAWS ' ' CAPABILITY AND ALL '
' ' AX1S ATTITUDE '
ONE PITCH AND ' ' CONTROL AVAILABLE '
ONE YAW» ' ' '
] ] '
PITCH AND TwO J ' '
ROLL IN SAME ' ' '
DIRECTION, ' ' '
'TLC ' 24 NO=GO FOR LOI '
ONE YAW AND TwO ' ' '
ROLL IN SAME ! ' '
' ’ OPPORTUNITY '
THREE ROLL IN ' ' '
SAME DIRECTION ' ' ’
:unoocxzo ' &¢ DOCK ASAP '
‘ L
'DESCENT 'S¢ CONTINUE MISSION ' BeSe RETAIN LM ASCENT STAGE FOR TEI
¢ ' ' I1F LOSS OF ALL THRUSTERS IN ONE
:Lgun :6. ENTER NEXT BEST PTP : DIRECTION [N SAME AXIS
STAY
' ' ' Ce REF SPS RULE 16-279» LACK OF
Ce LOSS OF *X ‘ALL 1Ce INMIBIT NON=CRITICAL ! ULLAGE CAPABILITY
THRUSTERS ON ! ' SPS BURNS '
ADJACENT QUADS. ' ' '
RULE 17=24 THROUGH ' ' '
17=49 ARE RESERVED. ' ' '
M1SSION REV JDATE SECTION GROUP PAGE
APOLLO 11 4/16/69]CSM SM=RCS SPECIFIC 173




NASA - Manned Spacecraft Center

MISSION RULES

REV ITEM SECTION 17 = CSM SM=RCS = CONCLUDED
R ITEM? -l cwean!
A ’ 1] Ll
' ' ' '
' INSTRUMENTATION REQUIREMENTS '
17=80 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
. REFERENCE
SM ME TK A PRESS SR3001P METER COMMON } 17=20, 21
QTY SM=RCS PROP SYS A SR5025Q METER COMMON -l JF 2 M 17=20y 21
SM HE TK B PRESS SRS002P METER COMMON } 17=20, 21
QTY SMeRCS PROP SYS B SR3026Q METER COMMON -l OF 2 ™ 17=20, 21
SM ME TK C PRESS SR3003P METER COMMON } 17=20, 21
QTY SM=RCS PROP sYS ¢ SRS027Q METER COMMON =L JF 2 M 17=20, 21
SM HME TXK D PRESS SR3004P METER COMMON \ 17=20, 21
QTY SM=RCS PROP SYS D SR50280Q METER COMMON { =l OF 2 ™ 17=20s 21
SM ENG PKG A TEMP SR8065T METER/CoW COMMON HO 17=22
SM ENG PKG B TEMP SR8066T METER/CoW COMMON 2] 171=22
SM ENG PKG C TEMP SR3067T METER/Cow COMMON D 17=22
SM ENG PKG O TEMP SR5068T METER/Cow COMMON ]2] 17=22
SM HE TR A TEMP SR3013T METER COMMON O 17=20s 21
' SM ME TR B TEMP SR5014T METER COMMON HD 17=2Cs 2.
i SM HE TK C TEMP SR5015T METER COMMON HO 17=20s 21
! SM HE TK D TEMP SR5016T METER COMMON O 17=20, 21
i
{ SM HE MAN A PRESS SR5729P ———— ————— O 17=20, 21
SM ME MAN B PRESS SRSTT6P L d meeos HD 17=20s 2i
SM HE MAN C PRESS SRS817P ———oe ————— HD 17=2C» 21
H SM ME MAN D PRESS SR5830P ee—— ————- HD 17=20, 21
; SM FU MAN A PRESS SRS737# METER/CoW COMMON HD 17=12y 21
: ! SM FU MAN B PRESS SR3784P METER/CowW COMMON HO 17=12, 21
b I S5M FU MAN C PRESS SR8822P METER/CoW COMMON HD 17=12, 21
1 SM FU MAN D PRESS SR5823P METER/CHW COMMON MD 17=12y 21
SM OX MAN A PRESS SRE733P ————— - —— D 17=21
SHM OX MAN B PRESS SR5780P —— ————— HD 17=21
SM OX MAN C PRESS SR3820P ———— ———— HD 17=21
$SM OX MAN D PRESS SRS821P ——ee ————— HD 17=21
i
MISSION IREV DATE SECTION GROUP PAGE
APOLLO 12 4/16/69 JCSM SM=RCS INSTR REQ 17=6
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NASA - Manned Spacecraft Center
MISSION RULES

Q€N ITEM SECTION 18 = CSM CM=RCS
R ITEM
D t————— %
' GENERAL
18=1 LAUNCH
Ao A SUSTAINED LEAK [N OR THE LOSS OF HELIUM SUPPLY PRESSURE OR MELIUM MANIFOLD PRESSURE IA
ONE CM RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING IS CAPABLE OF AEORT GR
ENTRY ATTITUDE CONTROLe THIS FAILURE WILL REQUIRE ENTRY INTO PTP 6=6 SINCE SYSTEMS ARE NC
LONGER REDUNDANT.
Be A SUSTAINED LEAK IN OR THE LOSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE [’
BOTH CM RCS RINGS PRIOR TO TOWER JETTISON IS JUSTIFICATION FOR A MODE | ABORT. AFTER TOwEn
JETTISONs IT IS NOT CAUSE FOR ABORT SINCE THE ABILITY TO PERFORM A SAFE ENTRY INTO TRE
ATLANTIC AT THE END OF THE FIRST REV STILL EXISTS BY USING THE CONTINGENCY SM RCS SPIN o>
PRIOR TO CM/SM SEPe THIS METHOD OF ENTRY s CONSiDERED OPERATIONALLY PREFLRASLE o
PERFORMING AN ABORT AND PRESENTS LESS POTENTIAL MAZARD TO CREW RECOVERYe FURTRERMCRSs Co
RCS CONTROL IS REQUIRED FOR ABORTS IN TME MCDE Il AND MODE Il REGIONSs AND TO ABORT Tws
LAUNCH IN THESE REGIONS FOR LOSS OF CM RCS CAPABILITY wOULD PUT THE SPACECRAFT AND CRZa
INTO AN UNSAFE ENVIRONMENT.
18=2 LUNAR ORBITs LUNAR STAY PHASES
Ae  LUNAR ORBIT ACTIVITIES WILL BE CONTINUED FOR LOSS OR IMPENDING LOSS OF ONE CM RCS SYSTEM,
Be THESE PMASES WILL ALSO BE CONTINUED IF THE CM=RCS IS ARMED.
Ce LOSS OF ONE SYSTEM AND ANY DEGRADATION IN THE REMAINING SYSTEM IS CAUSE FOR ENTRY INTC TmE
NEXT BEST PTP.
18=3 LM DESCENT PHASE
THERE ARE NO CSM RCS FAILURES THAT ARE CAUSE FOR TERMINATING THE DESCENT PHASE.
18=s ALL OTHER PHASES

Ae  SUSTAINED LEAK IN OR LOSS OF HELIUM SUPPLY PRESSURE OR MELIUM MANIFOLD PRESSURE (COULD BE
EITHER FUEL OR OXIDIZER) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITUDE
CONTROL SYSTEM AND REDUCES TME DELTA V AVAILABLE FOR HYBRID DEORBITe LOSS OF WELIuUM SUPPLY
PRESSURE OR MELIUM MANIFOLD PRESSURE IN BOTM CM RCS RINGS DELETES Ak - ENTRY ATT[TUDE
CONTROL CAPABILITY REQUIRING CONTINGENCY $M RCS SPIN UP PRIOR TO CM/SM SEPe THE LOSS OF ONE
OR BOTH CM RCS RINGS 1S CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE NEXT
BEST PTR,

8 ARMING OF THE CM RCS RINGSs WHETWER THE PROPELLANT ISOLATION VALVES ARE OPENED OR CLOSEDS
1S CAUSE FOR TERMINATING TME PHASE AND MISSION INTO THE NEXT BEST PTPs .

RULE NUMBERS 18«5 THROUGH
10=9 ARE RESERVED.

MISSION REV |DATE SECTION GROVP PAGE

APOLLO 11 4/16/69]CSM CM=RCS GENERAL -




NASA - Manned Spacecraft Center
MISSION RULES

Rev 1TEM SECTION 18 = CSM CMeRCS
R ITEM
' SYSTEMS MANAGEMENT '

18=10| THRUSTER TEMP CONTROL .
CM RCS THRUSTERS wlLL BE HMEATED PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE LOWEST INDICATED
TEMPERATURE 1S5 28 DEGs Fes WHICHEVER COMES FIRSTe IF THRUSTER(S) WEATER FUNCTION FAILS» CM  RCS
IS STILL CONSIDERED OPERATIONAL PENDING RESULTS OF CM RCS CHECKOUT PRIOR TO ENTRY.
MALF PROC RCS___.

18=11| HELIUM INTERCONNECT
AS A LAST RESORTs IF THE HELIUM IN ONE RING IS DEPLETED DUE TO A LEAK AND THE PROPELLANT 1S
CEPLETED IN THE OTHER RINGs TME SYSTEMS MAY BE INTERCONNECTED IF THE REMAINING PROPELLANT 15

REQUIRED FOR CONTROLe ONCE INTERCONNECTEDs THE RINGS CANNOT BE ISOLATEDe MALF PRQC RCS___o

RULE NUMBERS 18=12 THROUGH
18=19 ARE RESERVED.

MISSION REV JDATE SECTION GROUP PAGE

APGLLO 11 4/16/69|CSM CM=RCS MANAGEMENT
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TBD FOR LUNAR RETURN ENTRY.

NASA - Manned Spacecraft Center
MISSION RULES
REV ITEM SECTION 18 = CSM CM=RCS
R PRULE "CONDITION/MALFUNCTION' PMASE ! RULING ' CUES/NOTES/COMMENTS
L 1] 1 '
" ' ) ]
* ' ' '
' SPECIFIC MISSION RULES '
) L L]
18=20 | SUSTAINED LEAK IN ' ' J
OR COMPLETE LOSS OF ' ' '
OF HELIUM SUPPLY ' ' '
PRESSURE ' ' '
' L] L]
Ae ONE RING ' LAUNCH '"Aele CONTINUE MISSION AND®
' ' ENTER PTP g=e '
L L L]
'Lo/ ' 24 CONTINUE MISSION '
'DESCENT/ '
'LUNAR ' '
'STAY ! X
] L} 1]
'ALL ' 3o TERMINATE PHASE AND ' Ae3e NORMAL ENTRY
:ovnsas : ENTER NEXT BEST PTP !
1]
8¢ BOTH RINGS 'LAUNCH 'Bale CONTINUE MISSION AND'
! ' ENTER PTP 2=], '
! ' UNLESS PRIOR TO '
' ' TOWER JETTISONs IF !
' ' PRIOR TO TOWER '
' ' JETTISONs ABORT '
] L '
:DESCENT ' 20 CONTINUE MISSION '
) ]
) ] ]
YALL ' 3¢ TERMINATE PHMASE AND ! Be3s CONTINGENCY SM RCS SPINUP
'OTHERS ' ENTER NEXT BEST PTP ! PRIOR TO CM/SM SEP FOR DEOR3IT AND
: ' ' TS0 FOR LUNAR RETURN EATRY.
L L}
) L] '
) L L
L L} ]
] L] 1]
18=21 | SUSTAINED LEAK IN OR' ! '
COMPLETE LOSS OF ' ' '
HELIUM MANIFOLD ' ! '
PRESSURE (COULD ' ' '
BE EITHER FUEL OR ' ! '
OX1DIZER) ' ' '
] ) ]
Ae ONE RING ' LAUNCH 'Aele CONTINUE MISSION AND!
! ' ENTER PTP 6=e '
] ] L
Lo/ ' 2+ CONTINUE MISSION '
'DESCENT/ ! '
'LUNAR ' '
'STAY ' '
] 1] 1
'ALL ' 3, TERMINATE PHASE AND '
:OTHERS ! ENTER NEXT BEST PTP :
Be BOTH RINGS ' LAUNCH 'Bele CONTINUE MISSION AND!
' ' ENTER PTP 2=l '
' ' UNLESS PRIOR TO '
' ' TOWER JETTISONe [F !
' ' PRIOR TO TOWER '
' ' JETTISONs ABORT. '
1 L L}
'DESCENT ' 2, CONTINUE MISSION :
] '
L L} '
'ALL ' 3, TERMINATE PHASE AND ' Be3 CONTINGENCY SM RCS SPINUP
'OTHERS ' ENTER NEXT BEST PTP ! PRIOR TO CM/SM SEP FOR DEORBIT AND
L} L] ]
t ]

MISSION lREV DATE

SECTION

GROUP

PAGE

APOLLO 11

/16769

CSM CM=RCS

SPECIFIC

18=3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 18 = CSM CM=RCS

CONDITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
) ]
' 1

CM RCS IS ARMED FOR 'LO/ 'CONTINUE MISSION

ANY REASON 'DESCENT/ !
'LUNAR '
'STAY '
L )
YALL 'TERMINATE PHASE AND

'OTHERS 'ENTER NEXT BEST PTP

RULE NUMBERS 18=23
THROUGH 18=49 ARE
RESERVED.

1
L
]
L
'
]

MISSION lR!V DATE SECTION GROUP PAGE

APOLLO 11 64/16/69 JCSM CM=RCS SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

REV ITEM SECTION 18 = CSM CM=RCS = CONCLUDED
R ITEM
! INSTRUMENTATION REQUIREMENTS '
18=50 | MEAS DESCRIPTION PCM ONBOARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE
CM HE TK A PRESS CRO00O1P METER COMMON M 18=20
CM HE TK B PRESS CROQO2P METER COMMON M l18=20
CM TK A TEMP CROOQ3P METER COMMON HO 18=20
CM TK 8 TEMP CROO0WP METER COMMON HD 18=20
CM ME MNFLD A PRESS CRO035P METER/CbwW SEPARATE M l18=21
CM HE MNFLD B PRESS CROO36P METER/CoOW SEPARATE M le=21
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 11 4/16/69|CSM CM=RCS INSTR REQ 18-5




M|

A




it ]

f19 EMU/EVA







NASA - Manned Spacecraft Center
MISSION RULES

sgyv ITEM SECTION 19 = EMU/EVA =
R ITEM
GENERAL
19=1 | TO INITIATE AND CONTINUE THE FOLLOWING MISSION PHASESs THE EXTRAVEMICULAR MOBILITY UNIT (EMu)
MUST PROVIDE THE FOLLOWING MINIMUM CAPABILITIES==e
Ae  DOCKED (TUNNEL HARDWARE INSTALLED)/UNDOCKED/RNDZ
TWO LIFE SUPPORT UNITS (PLSS AND OPS OR TWO OPS) PROVICING SUFFICIENT CONSUMA3LES TC
SUPPORT A 30=MINUTE CONTINGENCY TRANSFERs
Be EVA
le NOMINAL (TWO MAN)
TWO EXTRAVEHICULAR MOBILITY UNITS (EMU) WITH SUFFICIENT CONSUMABLES TO
SUPPORT CHECKOUT AND THE PLANNED EVA.
2¢  ALTERNATE
AN EXTRAVEHICULAR MOBILITY UNIT (EMU) WITh SUFFICIENT CONSUMABLES TO SUPPORT
CHECKOUT AND THE ALTERNATE EVAe
MANAGEMENT
19=2 | THE PLSS BATTERY [S CONSIDERED TO WAVE A MINIMUM OF Je,3 AMP=mR CAPABILITYe THIS CONSUMABLE (3
GAGED BY MONITORING GTB8140C/GT8240C AND PROCESSING IN TRE RTCC TO OBTAIN AMP=HRS,
19=3 | THE PLSS PRIMARY OXYGEN SUBSYSTEM (POS) (S CONSIDERED TU WAVE A MINIMUM SOQURCE PRESSURE OF
PSIA TO SATISFY THE PLANNED EVAe THIS CONSUMABLE 1S GAGED BY MONITORING GTB182P/GTH282P AND
PROCESSING IN THE KTCC TO OBTAIN LBS MASSe
19=6¢ | THE PLSS FEEDWATER RESERVOIR 1S CONSIDERED TO MWAVE A NOMINAL LOACING OF 8:5 LBSe THIS
CONSUMABLE 1S GAGED BY  MONITORING GT8l54T/GTB25eTe GT8196T/GTB296Ts GT8182P GTB282Ps
GT8110P/GTB210P AND PROCESSING IN THME RTCC AND SAND ZALCULATIONS TO OBTAIN LBS REMAINING.
19=5 | TME CONTAMINANT CONTROL ASSEMBLY IS CONSIDERED TO MAVE A 4800 BTU TOTAL METABOLIC CAPABILITY.
TH1S CONSUMABLE (LIOM) 1S GAGED BY MONITORING POS CONSUMPTIONe
RULES 19+ THROUGH
19419 ARE] RESERVED
b
MISSION Iasv DATE SECTION GROUP PAGE
APOLLO 11 «/16/69 |EMU/EVA GENERAL/
i MANAGEMENT 19«1




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 = EMU/EVA =

RI'RULE JCONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
' ' ' '
A} ) 1] )
SPECIFIC
t ) +
16=20) LOSS OF PRESSURE 'EVA ' ' REF MALF emMy
INTEGRITY ' ' '
' ' ' Ae GTBl68P/GTB268P FPGA FPRESS PGA
As PGA PRESS LESS ' '"Ae TERMINATE EVA ' PRESS GAGE
THAN 347% PSIA ' ' '
(TM) AND ' ' J LOW PGA PRESS FLAG ANNUNCIATOR
AND DECREASING OR' ' '
PGA PRESS GAGE OF' ' le ACTIVATE OPS ' HIGHM 02 FLOW FLAG ANNUNCIATOR
LESS THAN 347 ' ' '
PSIA AND ' ¢ '
DECREASING ! ' !
1 [} 1)
' N 2+ INGRESS LM ' REF MALF EMU
) . 1]
Be PGA PRESS GREATER' 'Be TERMINATE EVA ' Be GTB168P/GTB268P PGA PRESS PGA
THAN 4405 PSIA ' ' ' PRESS GAGE CREw SENSIBLE OSTECTION
(TM) AND ' ' ' HIGM 02 FLOW FuAG ANNUNCIATLR
INCREASING OR ' ' '
PGA PRESS GAGE oOF!' ' le ACTIVATEI CPS '
GREATER THAN 448 ! ' '
PSIA AND ' ' '
INCREASING ' ' '
! ! 2+ CLOSE POS SHUTOFF !
' ' VALVE !
. L} 1
! ! 3¢ INGRESS LM !
1 L L]
L L L}
. 1] 1]
1 ) ‘
MISSION |REV |DATE SECTION GROUP PAGE
APOLLO 11 6/16/69)CEVT SPECIFIC L9e2
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 = EMU/EVA =

'RULE JCONDITION/MALFUNCTICON' PHASE ! RULING ' CUES/NOTES/COMMENTS
" L} . L}
v ' 1] L
19=21] LOSS OF OXYGEN ! ' ' REF MALF EMU
VENTILATION ' ' !
L [ '
As FAN FAILURE 'EVA 'Ae TERMINATE EVA ' Ae GTBle0C/GTB240C PLSS BAT CUR
) ' )
' ' le ACTIVATE OPS ' GTBleiv/GTB241V PLSS BAT VOLT
] L} L}
' ' 2+ OPEN PGA PURGE ' GT8170T/GTB270T SuBL 02 GuT TEMP
' ! VALVE '
' ' ' LOw VENT FLOW FLAG ANNUNCIATOR
! ' 3¢ INGRESS LM ASAP '
' ) ]
8¢ NOXIOUS CODOR 'EVA ‘Be TERMINATE EVA ' Be CREW SENSIBLE DETECTION
' ] t
' ' le ACTIVATE OPS ' GTBl75P/GTBR75P PLSS CT2 PP
] ] '
' ' 2+ OPEN PGA PURGE ' HIGH CC2 PP FLAG ANNUNCIATOR
' ' VALVE '
) ’ L
' ' 3. INGRESS LM ASAP '
' ' ]
] ' )
] L L
) L '
16=22 | HUMIDITY CONTROL ' ' ' REF MALF EMU
MALFUNCTION ' ' '
L L} '
Ao DEGRADED ‘Eva 'As CONTINUE MISSION ' Ae CREw SENSIBLE DETECTICAN
OPERATION OF ' B REDUCE wORK PROFILE '
WATER SEPARATOR ' ' TC COMPENSATE '
' ' FOR INCREASEZ '
! ! HUMIDITY '
) ' '
Be TOTAL LOSS OF YEVA '8¢ TERMINATE EvA ' Bs CREw SENSIBLE DETECT.CN
WATER SEPARATOR ! ' !
' ' le IF DEMUMIDIFICATION' GTBLl10P/3TB2L0P FEEC m2C PRESS
' N IS REWUVIRED '
' ' ACTIVATE OFPS [N ' UTBLl40C/GTB240C PLSS BAT Cun
' ' PURGE “CDE '
' ' ' “Ow FEED n20 PRESS FLAG
! ' 2¢ INGRESS .M ASAP ' ANNUNCIATOR
L 1 L}
. , ’
RULES 19=23 THRU ! ! !
L9=29 ARE RESERVED. ' ' !
M1SSION REV |DATE SECTION GROUP PAGE
APOLLO 11 ©«/16/69 |CEVT SPECIFIC 193




NASA - Manned Spacecraft Center

MISSION RULES.

AND DECREASING .

le IF ADDITIONAL
COOLING IS
REQUIREDs ACTIVATE
OPS IN PURGE MODE

INGRESS LM ASAP

GTO156T/GT8254T LCG H20 TEMP
GT8170T/GTE270T SUBL 02 OUT TEMP
GTE196T/GT8296T LCG M20 DELTA T

LOw FEED
ANNUNCIATOR

n20 PRESS FLAG

REV ITEM SECTION 19 = EMU/EVA =
R |'RULE |CONDITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENT S
. ' ] []
] [ ] N
19=30} LOSS OF LIQUID ' ' ' REF WALF EMU
TRANSPORT LOOP ' ' '
THERMAL CONTROL ' ' '
] 1] L]
Ae DEGRADED VEVA 'Ae CONTINUE MISSION ' Ae GTB154T/GT8256T LCG H20 TEMP
CIRCULATION ' ' '
(LESS THAN 3.3 ! ' ADJUST WORK PROFILE TO! GT8196T/GT8296T LCG M20 AT
LBS/MIN) ' " COMPENSATE FOR '
! ! DEGRADED COOLING ! GT8140C/GT8240C PLSS BAT CuR
: : ’ GT8141V/GT8241V PLSS BAT VOLT
L]
: : : GT8110P/GT8210P FEED M20 PRESS
: : : CREW SENSIBLE DETECTION
[ ' ' REF MALF EMU
L L] ]
] ) L]
B¢ LOSS OF 'EVA 'Be TERMINATE EVA ’ Be GT81l60C/GTB240C PLSS BAT CUR
CIRCULATION ' ' '
' ' le IF ADDITIONAL ' GT8141V/GT8241V PLSS BAT VOLT
' ' COOLING IS '
' ' REQUIREDs ACTIVATE ! GT8154T/GT8256T LCG H20 TEMP
' ' OPS IN PURGE MODE !
N ' ' GT8196T/GT8296T LCG M20 DELTA T
' ' 2+ INGRESS LM ASAP '
: i ' GT8110P/GT8210P FEED M20 PRESS
L] L]
: ' ' CREW SENSIBLE DETECTION
) L
: : ' REF MALF EMU
.
Co DEGRADED YEVA 'Ce CONTINUE MISSION ' Co GTB154T/GTE2564T LCG H20 TEMP
SUBLIMATOR ' ' '
(LIGUID TRANSPORT!' ' ' GT8196T/GT8296T LCG H20 DELTA T
LOOP HEAT ' ' le ADJUST WORK PROFILE'
REJECTION LESS ' ' TO COMPENSATE FOR GT8110P/GT8210P FEED HM20 PRESS
THAN 1250 BTU/WR ! ' OEGRADED COOLING '
IN MAX ®20 ' ' J GT8170T/GTE270T SuBL 02 OUT TEMP
DIVERTER VALVE ' ' ' :
POSITION ' ' [ CREwW SENSIBLE DETECTION
' ' 2¢ IF COOLING 1S '
' ' INADEQUATEs CREWMAN' LOw FEED MN20 PRESS FLAG
' ' MAY ATTEMPT A WET '  ANNUNCIATOR
' ' SUBLIMATOR RESTART !
' ’ . ' REF MALF EMU
L L] L]
De SUBLIMATOR YEVA 'De TERMINATE EVA ' De GT8156T/GT8254T LCG H20 TEMP
FAILURE N ' '
' ' le IF ADDITIONAL ' GT8196T/GT8296T LCG M20 DELTA T
' ' COOLING IS ' .
' ' REQUIREDY ACTIVATE * GT8170T/GTA270T SuBL 02 QUT TEMP
' ' OPS IN PURGE MODE '
] L] L
' ' 2. INGRESS LM ASAP '
L]
. ] L}
] . ]
] [} .
19=31 | FEED N20 PRESSURE ' ! ! REF MALF EMY
DECAY ' ' '
FEED W20 PRESSURE  'EvA 'TERMINATE EVA ' GT8110P/GT8210P FEED M20 PRESS
LESS THAN PSIA : : :
L} L] ]
. L] L}
] [] L}
(] 1] L]
1] L] '
] . ]
1] [] .
L} L] ]
L] . ]

CREW SENSIBLE DETECTION

MISSION IR!V IDAT!

SECTION GROUP

PAGE

APOLLO 11

4/16/69 CEVT

SPECIFIC
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NASA -

MiSSION RULES
SECTION 19 = EMU/EvVA =

Manned Spacecraft Center

i R {'RULE fCONCITION/MALFUNCTION' PHASE ! RULING ' CUES/NOTES/COMMENTS
i . ' [} 0
A ' ' (]
19=32] DEPLETION OF pPOS ! ' ' REF MALF EMu
) 1} L
©0s PRESS LESS 'EVA 'TERMINATE EVA ' GT8182P/GTB282P PLSS 02 PRESS
THAN 152 PSIA ! ' '
' 'le ACTIVATE OPS ' GTB168P/GTB268P PGA PRESS
' ' ' '
] ! '2e INGRESS LM ' PGA PRESS GAGE
) 1} ]
: ' ' LOW PGA PRESS FLAG ANNUNCIATOR
) ]
: ! ! PLSS 02 QTY IND
' '
' ' L )
N ' L )
: ' ' '
: 19=33{ LOSS OF MAIN POWER ' ' REF MALF EMU
SUPPLY ' ' '
' L .
! ¢+ PLSS BAT VC.T 'EvaA ‘Ao TERMINATE EVA ' Ae GTB140C/GTB240C PLSS BAT CUk
i LESS THAN 1640 ' ' '
| vCC AND ' ! ' GT8l4lV/GTB261V PLSS BAT vCLT
N { CECREASING ' ' '
i ! ! ' 1 ACTIVATE OPS IN A ! CREw SENSIBLE DETECTION
i : i ' ' PURGE MODE '
: j ! ! ! ' LOw VENT FLOW FLAG ANNUNCIATOR
; H ! ! ' 2+ INGRESS LM ASAP '
{ i ' t '
| ; B8e TOTAL AMP=mRS 'EVA 'Be TERMINATE EVA ' Be GTB140C/GTB240C PLSS BAT LR
H . REMSINING LESSER ! ! ' :
: : H THAN $eC AMP=HRS ! ! '
H t ) ] ]
i ! ] ] '
' ; ' ' '
' : ’ ' [ '
i :;9-3¢f DESRASED POWER 'EvA 'CONTINUE MISSION ' REF MALF EMy
: | GROFILE ' ! !
; H CUR LESS THAN 2.0 ' 'VERIFY PERFORMANCE OF FAN! GTB8140C/GTa26CC PLSS BAT CuR
. ' AMP OR CUR GREATER ' 'PUMP Yy AND EVC !
i : | THAN 2.0 amP : : : LOW VENT FLUW FLAG ANNUNCIATOR
, ‘ ' ’ '
; i L} 1 '
< ‘ ' L} '
i 116=35 | CC2 2P GREATER THAN 'Eva ITERMINATE EVA ' GTB81l75P/GTB2T5P PLSS SC2 PP
. \ 1030 MM MG AND ' 'ACTIVATE OPS IN A PURGE !
; H INCREASING ¢ ‘MODE INGRESS LM ASAP ' nIGR C02 PP FLAG ANNUNCIATCR
H : H ' [ '
f 3 ' ‘ o
H ] ' ' '
' ' 1
i §l¥=sn § LLSS OF TH VEVA 'CONTINUE MISSION '
‘ L} ' ,
: : ; ' ' !
¢ & ' J '
i 5 ' ' [
i Y19=37 | L0SS ©F CRITICAL 'EVA 'TERMINATE EVA ' REF MR 20=e2
X i INSTRUMENTATION ' ' '
i .
] '
) )
' ’
T
‘
L
L
L]
'
L

]
i " NOTE=== REF SECTION 20 FOR EVA COMMUNICATIONS RULES !
H ' ‘
: { ' '
[} i ' .
é . ' '
! RULES 19=38 THRU ' '
: 19=40 ARE RESERVED. ' ' '
P !
i
bl
i i
t !
i
'
MISSION [REV [DATE SECTION GROUP PAGE H
APOLLO 1i /16/69 |CEVT SPECIFIC !
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NASA - Manned Spacecraft Center
MISSION RULES

fir et e W e s

oEv  ITEM SECTION 19 = EMU/EVA = CONCLUDED
R| 1TEM
INSTRUMENTATION REQUIREMENTS
PAM MISSION RULE
19=41 | MEAS DESCRIPTION FM/EM ONBOARD TRANSDUCERS CATAGORY REFERENCE
FEED H20 PRESS GT8110P/GT8210P } COMMON HD '
LOW FEED H20 PRESS FLAG . ANNUNCIATOR M
PLSS EXG GT81264/GT82244 3
PLSS BAT CUR GT81a0C/GT8260C HO
PLSS BAT VOLT GT8141V/GTB261Y HD
LCG H20 TEMP GT8184T/GT8284T HD
PGA PRESS GT8168P/GT8268P HD
PGA PRESS GAGE METER ™
LOW PGA PRESS FLAG ANNUNCIATOR L]
SUBL C2 OUT TEMP GY8170T/GT8270T "D
PLSS CO2 PP GT8175P/GT827%P MO
HIGW CO2 PP FLAG ANNUNCIATOR ]
PLSS 02 PRESS GT8182P/GT8282P } COMMON HD
PLSS 02 QTY IND METER ™
HIGW 02 FLOW FLAG ANNUNCIATOR ™
LOW VENT FLOW FLAG ANNUNGIATOR ™
; LCG H20 DELTA T GT8196T/GT8296T HO
oo OPS DRESS GAGE METER »
i OPS REG PRESS GAGE METER can
! HEATER STATUS CHECK GREEN LIGHTS 1 OF 2M™
?
: Jo AEROMEDICAL PARAMETER REFERENCE SECTION 31, ‘
; ! e#] OF 2 OPS REG PRESS GAGES IS MANDATORY. H
i
L
i ;19-«2 CRITICAL INSTRUMENTATION i
i ! PAM : :
i i MEAS DESCRIPTION FM/FM ONBOARD TRANSDUCER
: i
; i PLSS 02 PRESS/PLSSO2 QTY INC GTS182P/ METER COMMON
i GTe2s2p
H PGA PRESS GAGE/LOW PGA PRESS
i : FLAG ANNUNCIATOR/PGA PRESS GT8168P/ METER/TONE=
! i GT8268P FLAG _
- 1]
v PLSS CO2 PP/MIGH COZ PP i
: FLAG ANNUNGCIATOR GT8178P/ METER/TONE= } COMMON :
H ! GTB275P FLAG ]
; LOW VENT FLOW '
H FLAG ANNUNCIATOR TONE=FLAG
13
i
|
¢ :
: 4
H
! : 3
H i i
Pt :
. ; :
' i !
! i ;
1] ] .
; i
t
! !
: :
f MISSION |REV |DATE SECTION GROUP PAGE
{
: APOLLO 11 0/16/69 |EMU/EVA PRELAUNCH
) INSTR 19=¢
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

ITEM!
20=1
|
P
I 3,
|
{
!
i
i
]
!
5
!
i | <e
t {
oo
' '
i
i
Ce
i
i
i
i
! 1
iEQ
20=2

TO INITIATE THE FOLLOWING MISSION PHASES® THE GCSMs LMs AND EVA COMMUNICATIONS

INSTRUMENTATICN SYSTEMS MUST PROVIDE THE FOLLCWING MINIMUM CAPABIL]TIESm==

NCTZ
WM=ACTIVE RENDEZVOUS/CONTINGENCY RETURN ASSUMES,

LAUNCH

THERE ARE NO COMMUNICATIONS/INSTRUMENTATICN FAILURES FOR wHICM THME LAUNCM/INSERTION
WILL BE TERMINATECD,

ALL PHASES EXCEFT LAUNCH BASZLINE REWUIREMENTS
le CRITICAL INSTRUMENTATION (JRITICAL INSTRUMENTATION [S TMAT INSTRUMENTATIONS
CNBOARZ CR TM DURING MSFN AOS» OR ONBOARD ONLY DURING MFSN LOS REWUIRED T¢C
VERIFY MISIICN 30/N0=30 CRITERIAI
2o THC=WAY VvCICE COMM SETWEEN SPACECRAFT,
NJTE
THiS MAY BE SATISFIED
SY UMBILICAL [NTZRCOM
DURING DOIKEC PHASES.

3. TWO=wAY VvCIJE COMM BETWEEN CSM OR LM AND MSFN DURING AL. DOCKED ACTIVITIES
ANC oETWEEN 80Tm SPACECRAFT AND MSFN CURING UNDOCKED ACTIVITIES.

SCwZRED CISCENT ALDITIONAL PEQUIREMENTS
LM =88R AND (SM UPERATIUNAL TELEMETRY.
NOTE

NO REQUIREMENT FOR AMY YCICE COMM

AFTER PD1l.
LUNAR STAY ADDITIONAL RECUIREMENTS
le FOR TwC=MAv SvAe=meyJICE COMM QETWEEN “SFN ANC CNE Evae
Ze FCOR ONE=MAN Eyi===vJilE COMM BETWEEN MSFN AND LM OR EVAe
LN} SUPLEX vIICE COMM BETWEEN 8CTM EVA CREWMEN.

Lo “MTLBR TM,

RENDEZVOUS ADDITIONAL REGQUIREMENTS

CS™ OPERATIONAL TEILEMETRY,

TRE MISSION wiLL BE CONTINUED WwITH TWE LOSS OFe==

EITHER OR BOTM THE CSM ANC THE LM UPDATA LINKS

EIT~ER OR BOTm THE CSM AND THE LM CAUTION AND WARNING SYSTEMS
SITRER OR BCTm THE CSM DSE ANC THE LM DSEA

THME CSY MIG GAIN ANTEANNA

EVA TELEMETRY

EITHER OR B8OTR LM AND CSM FM DOWNLINKS

EITHER OP BOTm L™ ANC CSM USB RANGING

v~F RANGING

AND

PHASE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION

ITEM!

vmE EVA COMMUNICATIONS PRIORITIES, AREmw=

A TWO=MAN Eva

le PRIME===iVA=] AR/EVA®2 AR (TRANSMIT TO LM ON 25947 MmZ, RECEIVE FROM (M
29648 MMZ)

e BACKUP===EVA=] A/EVA=2 B OR Eva=]l 8/EVA=2 A (TRANSMIT TO LM ON 259¢7 MMZ AND
23698 MHIs» RECEIVE FRCM L™ ON 296¢8 MHZ)

Se ONC=MAN Z/a

le PRIME===fvA=] OR EVA=2 A (TRANSMIT TO LM 259,7 MHZ, RECEIVE FROM LM 29648
Mﬁlz)

2. BACKP===ivAa=. QR EvA=2 B (TRANSMIT TO LM 2968 MmZy RECEIVE FROM M 259,7

M=2

vCiZE JTNFIGURATICN
A, LM/CSM/MSFEN
le VHME DUPLEX & ANZ USB wlil BE TRANSMITTED/RECE]VED
SIMUCTANECUS.Y FOR _AUNCH AND EARTH ORHIT.
(TRE BEST QUALLTY DOWNLINK wlli BE REMCTED TO WOUSTONI

Ze WeE A SIMPLEX 25648 MmI 1S FRIME vOIZE CCM™ BITWEEN VvEMICLES EXCERT  DURING
RANGING wHEN DUPLEX 8 (JSM) AND DUPLEX A (M) wlul BE USEC

3. veF B SIPCEX 25947 MmI 1S BACKUP TO /=% A SIMPLEX 296+8 MmZ, BuT wllLL B3E
cEg~ ~n

SSEZ ThLY LT REJUIAED.

.o uSE 1S PRIMI VvOICE COMM BETWEEN MSFN AND (SM OR ¥

Se L33 vnF RELAY & JCICE COMM BACKUP TC L5B BETWEEN MSEN  AND  MALFUNCTIONED

S/Ce

be NORMAL VULICE COMM WwiLL USE SIMULTANECU MSFN UPLINK TC 807Tm JEMICLES.
HOWEVERY [F REGQUIREMENT SROULD EXISTs 3IMULTANEQUS INUEPENDENT “LFN/CSM  AND
MSFN/LM CJCMM mMCDos WILL BE INITIATED,

T. CSM ANE LY wicl TRAASMIT SIMULTANEOLSLY CN vmF AND uUSB.
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