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FINAL FLIGHT MISSION RULES

PREFACE

THIS DOCUMENT CONVAINS THE FEINAL FLIGHT MISSION RULES FOR APULLO 15 A§ JF Mavy 3, 1971. aL.
SUBSEQUENT REVISIINS TO THIS DOCUMENT WILL BE PRINTED ON OIFFERENT CILIRE) PAGES FOR =ASY
RECAOGNITION,

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIJINSy OR SUGGESTIINS CINCERNING
THESE MISSIUN RULES CONTACT MR. JOMN H. TEMPLE, FLIGHT CINTRIL OPERATIINS BRANZ4, BUILDING 3D,
ROOM 2030 PHONE 483-3838.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES TO THE DISTRIBUTION LIST IN APPENDIX B 2JFf T4IS
DOCUMENT MUST BE MADE IN WRITING TO MR. SIGURD A, SJOBERG, JIRECTOR J* =_154T OPEATIONS,
MANNED SPACECRAFT CENTERy HOUSTON, TEXAS.

THIS IS A CONTROL DOCJMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE CONTR0L PRICEDJRES
DELINEATEOD IN APPENDIX T, THIS DOCUMENT IS NOT TO BE REPRODUCED WITHOUT THE WRITTEN APPOVAL JF
THE THIEF,y FLIGHT CONTROL DIVISION, MANNED SPACECRAFT CENTERy HJIUSTIN, TZXAS,

APPROVED BY---

DIRECTIX 0° FLIGAT OPERATIUNS

CONCURRED BY --~

MANAGER
APOLLD SPACECRAFT PROGRAM

/?. 4424Qﬂf’ TTL sl

PLANLRER. -3 M) N € Ao r oy

Re SCITT HAMNIR
MSFC
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INTRODUCTION AND PURPOSE

- —

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT COUNTROL PFRSONNEL WITH GUIDELEINES
TO EXPEMITE THE OECISION-MAKING PROCESS. THE KULES ARE BASED OGN - AN ANALYSIS UF MISSICN
EJQUIPMENT CONFIGURATION, SYSTEMS UPERATIONS AND CUNSTRAINTSy FLIGHT CREW PROCENDURES+ AND MISSICN
UBJECTIVES. THE OLRECTOR OF FLIGHY OPERATIONS, MANNED SPACECRAFT CENTER, HCUSTONs, TEXAS, HAS
THE OVERALL RESPUNSIBILITY FOR THE PREPARATIONs CONTENTS, AND CUNTRUL OF THE FLIGHT MISSICN
KULES,.

MISSIUN KULES CAN BF CATEGCRIZED AS GENERAL AND SPECIFIC. GENERAL MISSIUN RULES CUNTAIN THE
a4 SIS PHILOSUPHIES USED IN THE DEVELOPMENT C+ THE #LIGHT MISSION RULES. SPECIFIC MISSION RULES
PRGVIDE THE BASIC CRITERIA FRCM WHICH REAL-TIME DECISIUNS AKE MAODE AND WILL BE FORMATTED AS
FULLOWS===

A THE CCNOITION/MALFUNCTION COLUMN DEHINES THE FAILURE.
Be THE PHASE CJulUmin TOENTIFIES THe VTIME INTEKVAL IN WHICH THE CONDITION/MALFUNCTION OCCURS.

C. THE RULING COLUMN OQEFINES FLIGHT CCNTRULLER ACTIUN AND/GR PROCEDLRES THAT MUST BE
ACCUMPLIEISHED AS A KESULT OF THE CONDITIUN.

Ve THE CUES/NUTES/CUOMMENTS COLUMN PRCVIDES THE FLIGHT CONTROLLFR WITH AODITIONAL [INFORMATIUN
CUNCERNING THE CUNDITION/MALFUNCT [UN AND/OK RULING.

ALSSEuUN REV] CaTE SECTIuUN GRLUP PAGE
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MISSION RULES
SECTION 1 - GENERAL GU IDEL INES

ITEM

.-

¢ OMSF GENERAL RULES *

MISSION RULES ARE EFFECTIVE UURING THE LAUNCH COUNTDOWN, FLIGHT, RECOVERY, AND DURING PRELAUNCH
TESTS WHEN APPLICABLE. WHEN PUST MISSION QUARANTINE IS IMPOSEDy RULES WILL BE APPLICABLE UNTIL
OELIVERY OF THE FLIGHT CREW, FLIGHT HARDWAREs AND LUNAR SAMPLES TO TFHE LUNAR RECEIVING
LABUORATORY, :

DUKING THE CONDUCT OF THE MISSION, THE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOMMENDATIOAS
THAT INVOLVE CHANGES TO PRIMARY OBJECTIVES, MISSION RULES, FLIGHT PLAN CONTENT, OR LAUNCH/FLIGHT
SAFETY, . '

WITHIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE SPACECKAFT COMMANDERy THE LAUNCH DIRECTVOR,
FLIGHT DIRECTURy DUD MANAGER FUOR MSF SUPPORT OPERATIUNSy AND THE MISSION DIRECTOR MAY TAKE OR
RECOMMEND ANY ACTION REQUIRED FOR UPTIMUM CONDUCT OF VHE MISSION.

THE SPACECRAFT CUMMANDER, SPACECRAFT TEST CUNOUCTURs LAUNCH VEHICLE TEST CONDUCTORy SPACE
VEHICLE TEST SUPERVISORy LAUNCH OPERATIONS MANAGERy LAUNCH OIRECTORy FLIGHT OIRECTORy, 0OO
MANAGER FOR MSF SUPPURT UPERATIDONSy CR THE MISSIUN OIRECTOR MAY REQUEST A HCLD FOR CONDITIONS
WITHIN THEIR RESPECTIVE AREAS UF RESPUNSIBILITY,

DUKINLG THE CUUNTOOWNy THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER
JPERATIONS MANAGEKS WiILL PRLVIOE TECHNICAL ADVICE AND SUPPURT DIRECTLY TUO THE LAUNCH OPERATIONS
MANAGEK AND LAUNCH DIRECTOR., THE LATTER TWQ wWILL KEEP THE MISSION DIRECTOR FULLY [INFORMED CF
PRUBLEMS ANU PKROPOSED SOLUTIGNS. OURING THE FLIGHT PHASE OF OPERATIONS, SIMILAR SUPPORT AS
REQUITRED WILL BE PROVIDEUL TO THE FLIGHT OIRECTUR AND THE MSC UIRECTUR UF FLIGHT UPERATIONS. THE
MISSION OIRECTOR WILL BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEMS AND PROPOSED
SULUTIONS DURING THE APPLICAABLE PHASES OF THE MISSION.

wHEN TIME PERMITS, THE FAILURE OF A MANOATCRY Ok HIGHLY UESIRABLE ITEM WILL BE REPORTED TO THE
MISSIUN UIRECTUR B8Y THE LAUNCH DIRELTOR OR THe FLIGHT OIRECTORe THE INITIAL REPORT WILL INCLUOE
THE POSITION GR FACILETY THAT CETECTEDO THE MALFUNTION. SUBSEQUENTLY, THE MISSION DIRECTOR WILL
8t INFORMED (OF ESTIMATED TIME TU REPAIR AND RECUMMENDED PROCEEOy HOLD, RECYCLEy OR SCRUB ACTICN
AS IT DEVELOPS.

MISSIUN REV] CATE SECTIUN GRUUP PAGE
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MISSION RULES
SECTION 1 - GENERAL GUIDELINES - CONT INUED

ITEM

-1n

i-11

=12

I-13

\F A MANDATORY ITEM FAILS DURING THE COUNTDOWN, IT WILL BE GORRECTED PRIOR TC LAUNCH, HOLDING CR
RECYCLING THE" COUNTDUWN AS NECESSARY. [IF A MADATORY LTEM CANNOT BE CORRECTED TO PERMIT LIFTOHF
WITHIN THE LAUNCH WINDQOW, THE MISSION DIRECTOR MAY PROCEED WITH THE LAUNCH AFTER APPRUPRIATE
CUURDIWATIUN WITH THE APPROPRIATE OPERATIONS AND PROGRAM MANAGERS. GENERA(LLY THE LOSS OF A
MANDATORY I TEM wILL RESULT IN A SCRuUB,.

AS THE DESIGNATED REPRESENTATIVE OF THE PROGRAM DIRECTOR, ONLY THE MISSION DIRECTOR MAY SCRLB
THE MISSION. FURTHER, THE MISSION DIRECTOR RETAINS THE PRIMARY AUTHORITY TO ODOWNGRADE A
MANDATORY CATEGUORY. THIS AUTHORITY WILL BE EXERCISED AS CIRCUMSTANCES DICTATE AND AFTEK
APPRUPRIATE RECOMMENDATIQNS FROM THE DIRECTUR OF FLIGHT OPERATIONSy PRAGRAM MANAGERSs LAUNCH
OIKECTOK ¢ AND FLIGHT DIRECTOR. :

CONSTUERATIUN wILL BE GIVEN TU THE REPAIR OF ANY HIGHLY OESIRABLE ITEMy BUT IN NO CASE WILL THE
LAUNCH Bt SCRUBBED FUR ANY SINGLE HIGHLY DESIRABLE ITEM. [F TWD OR MORE HIGHLY DESIRABLE [TENS
FAIL AND/OR QTHER AGGRAVATING CIRCUMSTANCES OCCUky THE MISSION DIRECTOR MAY SCRUB THE MISSICN
AFTER COURDINATIUN WITH THE APPRUPKLATE UPERATIONS AND PROGRAM MANAGERS.

nHENEVER POSSIBLEy THE LAUNCH SITE AND MCC WILL VERIFY TELEMETRY READOUT DISCREPANCIES OCCURRING
PrlUk YO LIFTOFF, [F THE MCC LUSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT, THE MCC
wWILL CONTINUE ON THE LAUNCH SITE READOUT. THIS IS TRUE EXCEPT FUKk THNSE MANDATORY PARAMETERS
(LISTED IN THE FLIGHT M]ISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKEN. IN THIS CASE, A
HULD MAY 8E CALLED Tu EVALUATE THE PRUBLEM,

THE COUNTOOWN wllL CUNTINUE WHERE PJSSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLENM,

.

Trik LAUNCH DIRECTCR W{LL HBE RESPUNSIBLE FOR ALL ACTIONS IN THE EVENT OF LAUNCH SITE EMERGENCIES,
EXCEPT FLk RECOVERY UPERATIONS OF THE FLIGHT CREW AND SPACECRAFT RESULTING FROM A PAD ABORT.

THE LAUNCH OPEKATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THF LAUNCH ESCAPE SYSTEM
IS akMEu UNTIL THE SPACE VEHICLE KEALHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOwtrke THE CRITERIA FOR SENDING AN ABURT REGQUEST WILL BE ESTABLISHED IN THE LAUNCH MISSICN
FULES.

MISSIuN REV] OATE SECTIUN GRuuP PAGE
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SECTIUN | - GENERAL GUIDELINES =~ CONTINUED

ITEM

1-1l¢

[-17

=18

=21

(=23

#ROM LIFTOFF TO UMBILICAL TOWER CLEARANCEe THE LAUNCH OPERATIONS MANAGER AND FLIGHT DIRECTCR
WILL HAVE CCNCURRENT RESPCNSIBILITY FOR SENDING AN ABURT REQUEST. THE CRIVERIA FUR SENDING AN
ABORT REQUEST DURING THIS PERIOD WILL BE ESTABLISHED IN THE LAUNCH AND FLIGHT MISSION RULES
RESPECTIVELY.

WHEKE PUSSIBLE ALL MANUAL ABURT CUMMAND/REQUESTS FRUM THE GRUUND DUKING FLIGHT WILL BE BASED C€wn
TWO INDEPENDENT INDICATIONS Of THE FAILURE. CREW ABORT ACTION WILL NORMALLY BE BASED UPON Twd
CUES.

THE LAUNCH OPERATIONS MANAGER WILL INFORM THE MCC WHEN THE SPACE VEHICLE REACHES SUFFICIENT
ALTITUDE TO CLEAR THE TUP OF THE UMBILICAL TOWER BY STATING *CLEAR TOWER®' OVFR ONE OF THE LOCFS
FUR KSC TO MCC. ’

IN THE EVENT GF NON-CATASTROPHIC SPACE VEWICLE COLLISION WITH THE UMBILICAL TOWER (R OTHER
CUNTINGENCIES WHICH DO NOT REQUIRE IMMEDIATE ACTIONs THE LAUNCH OPERATIONS MANAGER WILL CONTI NUE
TO EVALUATE THE EXTENT OF DAMAGE ANO #ILL PROVIDE INFORMATION TO THE FLIGHT DIRECTOR FOR AANY
ACTIuN NECESSARY AFTER UMBILICAL TOWER CLEARANCE.

CUMPLETE GROUND CONTROL CF THE SPACE VEHICLE PASSES FROM THE LAUNCH DIRECTOR TO THE FLIGKT
NDIKECTOR WHEN THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TUnER,

IN THE MCCy THE FLIGHT ODIRECTCRs FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER WILL HAVE
THE CAPABLILITY TO SEND AN ABIRT KEQUEST. THE CRITERIA FOR SENDING AN ABORY REQUEST WILL BE
£STABLISHED IN THE FLIGHT RULES.

fHe SPACECRAFT COMMANDER MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW
SAFETY,

FLIGHT CKEw SAFETY SHALL TAKE PRECECENCE CVEk THE ACCOMPL ISHMENT OF MISSION OBJECTIVES.

IN THE EVENT OF COMMUNICATIONS LUSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFTy
THE SPACECRAFT COMMANDER wlILL ASSUME KESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE
FLIGHT MISSIuUN RULES.

THE FL1uHY DIRECTURy THRCUGH THE RECCVERY CCCRDINATOKs wiILL PROVIDE THE 00D MANAGER FOR MANNED
SPACE FLIGHT SUPPURT UPERATIUNS THt PREDICTED LUCATIUN AND TIME OF SPLASHDOWA.

MISSION REVE CATE SECTIUN GRUUP PAGE

APOLLO 15| FNL| 5/3/71 | GENERAL UMSF GENERAL
GUIDELINES RULES I=2

10



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL GUIDELINES ~ CONTINUED

ITEM

1-2¢4 THE DOD MANAGER FOR MANNED SPACEFLLGHT SUPPORT OPERATIONS IS RESPONSIBLE FOR RECOVERY, AND FCK
COMMAND AND CUNTROL UF DCO RECOVERY FURCES. RECUMMENDATIONS, GUIDEL INES AND REQUIREMENTS, AS
SET FORTH BY NASA, WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERY OF THE FLIGHT CREW
AND SPACECRAFT,

1-25 IF THE LM DESCENT STAGE W{TH A NUCLEAR PUNER SUURCE ABUARD IS ABANDONED WHILE SUBJECT TO EARIH
RETURN AND CREW SAFETY AND CCNTRUL SYSTEMS CONSIDERAT IONS PERMIT, THE LM WILL BE TARGETED FOR AN
OCEAN AREA REENTRY. THE PREDICTED IMPACT LCCATION WILL BE DETERMINED AND REPORTED TO THE APOLLO
“ISSIUN DIRECTUR.

1-2¢ Nu SPACE VEHICLE COMPONENT WwILL BE DELIBERATELY TARGETED SOR A LUNAR IMPACT WITHOUT THE PRICR
APPROVAL OF THE APOLLU MISSIIN DIRECTUR.

KULE NUMBERS 1-27 THROUGH
1-35 ARE RESERVED.

MISSION REVf OATE SECTIUN GROUP PAGE

APJULLU 1 FNL] 5/3/71 | uvenERAL JUMSF GENERAL
GUIDEL INES RULES I-4




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 1 - GENERAL GUIDELINES ~ CONTINUED

ITEM

-l o

I-3¢

1-40

I-43

1-44

I[-45

1-40

—— e e e 0 Al i i

¢ DEFINITIONS °

PRIMARY UBJECTIVE=== A STATEMENT OF THE PRIMARY PURPOSE OF THE FLIGHT. WHEN USED IN CENTER
CUNTKOL DOCUMENTATION THE PRIMARY UBJECTIVE(S) MAY NOT BE MODIFIED.BUT MAY BE AMPLIFIED B8Y
DETAILED OBJECTIVES.

OETAILELU OBJECTIVE--=- A SCIENTIFIC,ENGINEERING, MEDICAL uUR OPERATIONAL INVESTIGATIUN THAT
PRUVIVES IMPORTANT DATA AND EXPERIENCE FUK USE IN DEVELUPMENT OF HARDWARE AND/OR PROCEDURES FCR
APPLICATION TO APOLLO MISSIOINS. CSM ORBITAL PHOTUGRAPHIC TASKSs THOUGH REVIEWED BY THE MANANED
SPACE FLIGHT EXPERIMENTS BOARDy ARE NOT ASSIGNED AS FORMAL EXPERIMENTS AND wiLL BE PROCESSED AS
A SINGLE DETAILED OBJECTIVE.

CATEGORY---A CATEGORY IS A DEGREE OF [IMPCRTANCE ASSIGNED TO SPACE VEHICLE AND OPERATIUNAL

SUPPORT ELEMENTS. SPECIFIC CATEGORIES APPLICABLE TO MISSION RULES ARE MANDATORY AND HIGHLY
Ve SIRABLE.

MANDATIRY (M)=== A MANDATORY [TEM IS A SPACE VEHICLE tLEMENT OR OPERATIUNAL SLPPORT ELEMENT THAT
IS ESSENTIAL FUKk ACCOMPLISHMENT OF THE MIBSIUNe wHICH INCLUDES PRELAUNCH,» FLIGHTs AND RECOVERY
UPERATIUNS THAT ENSURE CREW SEZFETY AND EEFECTIVE UPERATIONAL CONTROL AS WELL AS THE ATTAINMENT
uF THE PRIMARY UBJECTIVES.

HIGHLY DESIRABLE (HD}---A HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL
SUPPORT ELEMENT THAT SUPPGRTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION _AND IS ESSENTIAL
FUR THE ACCOMPLISHMENT OF THE DETAILED OBJECTIVES.

SPACE VEHICLE ELEMENT=-=--A PART CF ANY LAUNCH VEHICLE UR SPACECRAFT SYSTEM,

JPEKATIGNAL SUPPORT ELEMENT--- A PART UF ANY SYSTEM OR ACTIVITY THAT IS {ENVOLVED IN THE
CUUNTOJWiNy LAUNCHy FLIGHT, JUR RECUVERY OPERATIUNS, UTHER THAN THOSE ELEMENTS WHICH ARE A PART CF
THE SPACE VEHICLE ITSELF.

KEOLINE=-~~A REDLINE VALUE IS A MAXIMUM AND/OK MINIMUM LIMIT QF A CRITICAL PARAMETER NECESSARY TO
TUENTIFY VEHICLE, SYSTEM, ANO COMPONENT PERFURMANCE AND OPERATION, REDLINE VALUES WILL BE
ESTABLISHED SUCH THAT FURTHER DEGRADATICNS OF THE SYSTEM OR CUMPONENT COULD LEAD TO A FAILURE TO
ACCOMPLI SH THF PRIMARY OHJECTIVES.

REODLINE FUNCTIUON-=-A KEDLINE FUNCTION IS A PARAMETER THAT HAS BEEN IDENTIFIEDO TO MONITOR THE
tUNCTIUNING OF A UNIT TO ENSURE THE UPERATIUNAL PERFURMANCE OF THAT UNIT IS ACCEPTABLE TO MEET
THE PRIMARY UBJECTIVES. REDLINE FUNCTIONS ARE MANDATORY.

MEASUREMENT-==A MEASUREMENT [S A SPELIFIC DATA CHANNEL OF INSTRUMENTATION MCNITORING A SINGLE
FUNCTLIN.

INSTRUMENTATION==~INSTRUMENTATICN IS THE EGQUIPMENT THAT ACQUIRFSy, TRANSMITS AND MONITORS DATA
FUK PERFURMANCE EVALUATILN OF SPACE VEHLCLE AND OPERATIUNAL SUPPORT ITEMS,

MISSION KEV] DATE SECTION GROUP P AGE
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MISSION RULES
SECTION 1 - GENERAL GUIOELINES = CUNTINUED

1-48

-5

=51

[=54

=55

1-57

=53

COUNTOOWN==- THE RERIOD GF TIME COMMENCING WITH START OF THE OFFICIAL COUNTDOWN CLOCK. DURING
THE INTERVAL OF TIME PRICR TO THIS PERIODy TASK ACCOUMPLISHMENT IS NOT STRICTLY TIME RELATED AND
A HOLD IS A MEANINGLESS TERM. THE OFFICIAL CCUNTOOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH
VEHICLE BATTERY INSTALLATICN.

PRUCEED~=--CONTINUE IN ACCGRDANCE WLTH PRESCRIBED COUNTDOWN PROCEDURES.

HULD~--~ INTERRUPTION OR DELAY OF THE COUNTODOWN FOR ANY REASONy SUCH AS UMNAVORABLE WEATHER,
REPAIR UF HARDWAREy OR CORRECTION OF CONOITIONS UNSATISFACTORY FIR LAUNCH OR FLAGHT.

HULD=POINT~~~A PRENDETERMINED FCINT WHERE THE CUUNTOUWN MAY BE CONVENIENTLY INTERRUPTED.

SCkUB==--THE LAUNCH IS TEKMINATEC TO BE RESCHEDULED.

KECYCLE---THE COUNTOOWN IS STCPPED AND RETURNED TO A DESIGNATED POINT OR AS SPECIFIED IN THE
LAUNCH MISSIUN RULES.

TURNARDUMD TIME~—=TUKNARUUND TIME 1S THE TOVAL TIME REQUIRED FROM A SCRUB TO THE NEXT SCHEDULED
LIFTUFF TIME (T-0) INCLUCING RECYLCE ANO CCUNTOOWN.

CUTOFF===THE AUTUMATIC UR NMANUAL CEMMAND TO STOP THE LAUNCH SEQUENCE AFTER INITIATION OF ThE
"YAUTOMATIC LAUNCH SEQUENCE®'.

LIFTUFF===TAE EVENT DETERNMINEC BY THE INSTRUMENTATIUN UNIT UMBILICAL OISCUNNECT SIGNAL AND IS
THE POINT IN TIME WHEN PLUS TIME CUMMENCES.

ABORT===~MISSION TERMINATION BY UNSCHEOULE® INTENTIONAL SEPARATION OF THE SPACECRAFT FROM THE
LAUNCH VEHICLE PRIOR TU URBITAL INSEKTIUN.

tAKLY MISSIUN TERNINATION=-=-= LNSCHEDULEU INTENYIUNAL MISSION TERMINATION AT OR AFTER ORBITAL
INSERTION.

MISSIUN PERIUD TERMINATICN (LUNAR LANDING MISSION)=-- MISSION PERIOD TERMINATION OCCURS UPON THE
KELEASE F THE FLIGHT CKEwy FLIGHT HAKDOWARE, OR RELEASE OF THE LUNAR SAMPLES TO APPROVED
PRINCIPLE INVESTIGATOKSs whICH EVEK QCCURS LATER.

MISSION REV] CATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S

ITEM

L

' GENERAL °*

i e

THE FLIGHT MISSIUN RULES CUTLINE PREPLANNEC DECLSIONS DESIGNED TO MINIMIZE TVHE AMOUNT Ct
KEAL-TIME RATIONALIZATION RECUIRED WHEN NON-NOMINAL SITUATIDNS OCCUR DWRING. THE TFRMINAL
CUUNTODUWN,y THE FLIGHT PHASE, AND RECOVERY OPERATIONS.

WHENE VER POSSIBLEy THE CPEW AND GROUND WILL VERIFY AtL MALFUNCTIONS. WHENEVER THERE S A
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS, THE SPACECRAFT READOUTS ARE PRIFE
(ASSUMING THE SPACECRAFT HAS ADEQUATE INSTRUMENTATIUN AND THAT APPLICABLE SPACECRAFT COCKPIT
READIUTS ARE OPERATIONAL).

SPACECRAFT LAUNCH WILL NUT BE ATTEMPTED IF KNUWN SPACECRAFRT SYSTEMS MALFUNCTIONS WILL LIMIT THE
MISSIUN DURATION SUCH THAT ACCOMPLISHNENT UF THE PRIMARY DETAILED OBJECTIVES wWILL 8E
CUNMPROMI SED.

WHEN A CCNFLICT OF FLIGHT PLAN ACVIVITIES OCCCURSs THE FLIGHT DIRECTOR wILL OETERMINE THE
PRIORITY OF ACTIVITIES.

L SUME INSTANCESy THE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINED
IN PART 1 OR FRUM THESE GENERAL KULES. THE SPECIF1C MISSION RULE WILL APPLY IN ALL CASES, AND
THe UEVIATIONS FROM THE GENERAL GUIDELINES WlILL BE NOTED.

THE FLIGHT DIRECTGR MAYs AFTER ANALYSIS UF THE FLIGHT, CHDOSE TO TAKE ANY NECESSARY ACTICN
KEQUIRED FOR THE SUCCESSFUL CCMPLETION OF THE MISSION.

MmISSIuN RULE LIMITS THAT ARE CUNSIDEREC Ta. 8E INTERIM OR UNCONFIRMEO NUMBERS WILL BE UNDERLINED
[n THIS PUBLICATION ANU ALL SUBSEWUENT REVISIONS UNTIL THE NUMBERS ARE CONFIRMED BY THE
RESPUNSIBLE NASA AGENCY.

THE SYSTFMS LIMITS LISTED IN THESE RULES ARE THE ACTUAL VEHICLE LIMITS AS WELL AS THEY ARE KNOWN
AND UNDERSTOOC AND ARE NCT BIASED TO COMPENSATE FOR TIME DELAYS OR INSTRUMENTATHON ERRORS WITHIN
THE SPACECRAFT AND MSFN DATA/CISPLAY SYSTEMS.

UNLESS STATED OTHEKRISE, MANRDATOKY AND HIGHLY CESIRABLE INSTRUMENTATION REQUIREMENTS ARE
SATISFIED BY EITHER UNBUARD CR PCV CAPASBILITY.

MISSION REV] DATE SECTION GROUP P AGE
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NASA - Manned Spacecraft Center
MISSION RULES

ITEM

1-10

SEGTION | - GENERAL RULES AND SDP'S - CONTINUED

MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES OF FLIGHT MISSION RULES MUST BE IN
CONSONANCE WITH THE FOLLCWING CRITERIA--= (REFERENCE OMSF GENERAL RULE [-42).

A. HKEQUIREDO TG INSURE FLIGHT CREW SAFETY.

8. REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

C. REQUIRED TO IMPLEMENT RULES RESULTING IN EARLY MISSION TERMINATION.
Ds KEQUIRED TO MAKE DECISION TO CONTINUE TC THE NEXT MISSION PHASE.

THE MANDATORY INSTRUMENTATION LISTINGS N THIS ODOCUMENT WILL BE CROSS-REFERENCED TO THE
APPROPREATE MLSSION RULE MEETING THE ABOVE CRITERIA.

THE CRITERION FOR CATEGORIZING INSTRUMENTATIUN AS MIGHLY DESIRABLE IN THE FLIGHT MISSION RULES
15 ANY INSTRUMENTATION REQGUIRED FOR NORMAL SYSTEMS MANAGEMENT OR REQUIRED FOR FLIGHT CONTRCL
OECISIONS NUT IN THE MANOATCRY CATEGCRY,

<F CIIMMANDS WILL NOT BE TRANSFMITTED TO THE SPACECRAFY OR LAUNCH VEHICLE DUR{NG THE LAUNCH PHASE
UNLESS SPECIFIC MISSTON RULES ARE INVUKED WHICH REQUIRE CTCMMAND ACTIVITYY,

The LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT OIRECTOR WHEN THE SPACE VEWICLE HAS CLEARED
THE UMBILICAL TOWER BY STATING **CLEAR TUWER'® OVER CMANNEL 111.

THE CUMMAND PILOT MAY INITIATE SUCH INFLIGHT ACTION AS HE DEEMS ESSENTIAL FOR CREW SAFETY.

v THE EVENT OF LOSS OF CCMMUNICATIONS BETWEEN THE MSFN AND THE S/Ce THE COMMAND PILOT WILL
#SSUME RESPONSIBILITY OF MISSION DIRECTEON WITHIN THE FRAMEWORK OF THE MISSION RULES,

KULE NUMBERS 1~16 THRUUGH
1-23 ARE RESERVED.

MISSION REV] CATE SECTION GRAUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SEGTION 1 - GENERAL RULES AND SOP'S = TONTINUED

I'TEM

1-24

1-27

l-é4

' OEFINITIONS *

______ ,————-——

ASAP-~-AS SCON AS PRACTICABLE Il.Eey AS SCCN AS POSSIBLE AND REASONABLE).

PTP=~=A PREFERRED TARGET POINT IS A STRATEGICALLY LOCATED SET OF COORODINATES FOR WHICH THE
SPACECRAFT SHOULD BE TARGETED IF IT BECOMES NECESSARY TU LAND ON THAT REVOLUTION.

ATP=-= AN **ALTERNATE TARGET POINT'* IS A STRATEGICALLY LOCATED SET OF COORDINATES CHOSEN TU
FROVIOE A SPACECRAFT TARGET PCINT MIOWAY SETWEEN PTP*S.

NEXT 8tST PIP=---A PREFERREC TARGET PCINT WHICH CAN BE HREACHED BY THE SPACECRAFT WITHIN TFE
CUNSTRAINTS IMPOSED bY THE SPACECRAFT PROBLEM CAUSING AN EARLY MISSION TERMINATION AND ALLOWING
THE BEST PCSSIGBLE REENTRY ANC LANDING AREA CUNDITIUNS. THE MISSION WILL NOT PROCEED TU THE NEXT
PHASE UNLESS SPECIFICALLY NOTED.

KEENTER ASAP-=-=REENTER AS SOON AS PRACTICABLE (I<Ee.s AS SUUN AS POSSIBLE AND REASONABLE).

TERMINATE ASAP=-~REENTER WITH THE MINIMUM TRIP TIME TU AN UNSPECIFIED LANDING AREA,.

CKITICAL MANFUVEKS---~

(A) ANY BURN REQUIRED TC EFFECT CREW RECUVERY WHEN THERE 1S NO ALTERNATIVE METHOD FOR OBTAINING
THE NECESSARY DELTA Vv uR

() Agy REWUIRED BURiv WHERE THE USE UF A DEGRADED SPS IS PREFERABLE TO THE USE OF ANY AVAILASLE
ALTERNATIVE METHOOD. THE MANUEVEKRS TABULATEDQ ON MR 3-96 HAVING SPS LIMITS OF ''NONE''!
OR **LCOSE*'' ARF GENERALLY CATEGORIZED AS CRITICAL BURNS WITH THE ODEGREE OF CRITICALITY
INQICATED 8Y THE ENGINE LIMITS ANO CREW ACTIUNS SPECIFIED IN THAT TABLE.

NUN=-CRITICAL BURN-=~ A NUN=CAITICAL BURN IS ANY UTHEk BURN AND INCLUDES TMOSE CHARACTERIZED BY
POTIGHT*® LIMITS Iiv MR 3-86. BECAUSE OF TRAJECTORY CONSIDERATIONS OR OTHER REASONS A

NUN=CRITICAL BURN MAYy NNCE INITIATED, CHANGE CLASSIFLCATION. ALSO SOME BALRNS CONSIDERED AS
NON=CRITICAL MAY 8E KECLASSIFIED IF, IN THE &XISTING MISSION SITUATION, THE FLIGHT DIRECTLR
JUUGES TS VALUE TO BE COMENSURATE WITH ANY INCREASED RISK.

EARLY STAGING===UNSCHEDULED SEPARATICN OF THE S-IVB STAGE FROM THE S-11. STAGE.

MISSION REV] DATE SECTION GROUP PAGE
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MISSION RULES
SECTICN 1 ~ GENERAL RULES AND SCP'S - CCNTIMUED

ITEM

1-36

CONTINGENCY ORBIT INSERTION (COI)-~= AN SPS PROPLLSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (MP GREATER THAN OR EQUAL TO 75 AM) IN THE FVENT OF AN SLV FAILURE OCCURRING
IMMEO IATELY PRICR TC INSERTIONy OR IN THE EVENT CF DEGRADEC SLV PERFORMANCE.

S=1VB DESTRUCY PACKAGE SAFING=-~ THE EMERGENCY DESTRUCT PACKAGE 1S SAFED BY THE RSO TRANSMITTING
A COMMAND WHICH PERMANENTLY REMDVES POWER FRCM THE RANGE SAFETY RECEIVERS.

S-1VB SAFING=-- A PASSIVATION SEQUENCE IN WHICH S-JVB LOXy LH?y, AND HIGH PRESSURE SPHERES ARE
DEPLETED.

“

PRELALUNCH PHAgE (PRELN)==~ THE TIME INTERVAL FROM THE COMPLFTICN OF THE FLIGHT READINESS REVIEW
TO LIFTOFF,

FLIGFT PHASE-=- THE INTERVAL FROM LIFTOFF THROUGH SPLASHDCWN. FrR MISSIDN RULE PURPOSES THE
FLIGHT PHASE IS FURTHER SUBCIVIDFD AS SHCWN RELCh=-=-

A. LANCH PHASE=== FRU™ LIFTCFF THRCUGH INSERTICN-(TB1 THROUGH TBY4).

B EARTH CRBIT PHASE--- FROM INSERTICN THRCUGH S-1VEB CUTOFF FOk TRANSLUNAR INJECTICN [(RINQ}
C. TC AND E PHASE--- €RCM CSM/S-1VvE SEPARATICN THRCUGH L¥ EJFCTICN FRCM SLA

D. TRANSLUNAR CNAST PHASE~=--~ FR(V S=IVB CUTOFF FCP TLI THROUGK LOI 1 CUTCFF

Ee CCCKFN PHASE-=~ THF TIME INTERVALS DURING WHICH THE LM AN[ CSM ARE COCKED

Fe LUNAR NREIT PHASE--~ FFCM LCE CUTOFF TO UNCCCKING AND SRCHM KECOCKIAG TC TEI CUTOFF

G. LADCCKEC PHASE=-= FR (¥ UNCCCKIANG TR CSM CIRCULARIZATION
He FRE-CO] PHLSE--~ FRNM CIFCULARIZATICN TC POL
I. POWERFC CESCENY=~~ THE TIWMF INTERVAL FRC¥ THE INITIATION OF THE PDI MANEUVER TO TOUCHOCWA

1. PCI TUu POI + £419 - DURING THIS TIME PERIND, THE LM CAN . ABCRT T+E POWERED
UESCENT AND GET IMTO ORHIT USING THE DPS ONLY ANC RETAIN THME DESCENT STAGE
AFTER INSERTICH,.

2. POL 4 6+41C TC HIGH GATE - THIS PERIOD ENDS WHEN THE 4ANEUVER IS MADE TO
VISUALLY AQUIRE THE LANDING SIVE.

2. HIGH GATE Tr TNLCHDOWN - LANDING SIYE‘VlShBlLlTY TC TOUCHDOWN.
Je LUNAR STAY PHASE--- THF TIME INTERVAL FRCM TNUCHCOWN UNTIL ( IFTOFF

Ke EVA-~-~ T#t TIME INTEHVAL FRCM LM CEPRESSLRIZATION (3.6 PSIA AND CECREASINC) UNTIL LW
REPRESSURIZATION (2.5 PSIA AND INCREASING)

Le ASCENT PHASE==- THF TIMF IATERVAL FRCM LIFTCFF TC LM INSERTIAN INTC LUMAR CRBIT

M, RENNE2VOLS==~ THE TIvMF INTERVAL FROM INSERTICN INTO LUNBR )nPIT AFTER ASCENT OR AFTER AN
ABORTE! DESCENT UNTIL CSM/L™ COCKING

N. TRANSEARTH COAST PHASF=—— FRCM TEI CUTOFF TC CM/SM SEPARATION

0. ENTRY PHASFE-~~ FRCW CM/SM SEPAKATICN TC SFLASHCOWN
MISSION REV | CATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S-= CONTINUED

ITEM

- -

1=40

RECOVERY PHASE=~=THE TIME INTERVAL FROM SPLASHDOWN TO DEL IVERY OF THE FLIGHT CREW AND SPACECRAFT
Tu DESIGNATED LAND BASED INSTALLATIONS,

REENTRY DEF INI TIONS==~
A, AUTOMATIC~=--REENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TC THE RCS.

Be CLOSED LOOP=-=-=-REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK ANGLE #ODULATICN USING C¥C
ENTRY PROGRAM OUTPUTS.

C. QUPEN LOuP REENTRV---F‘!EENTRV CONTHOLLED BY THE CREW USING SPACECRAFT DISPLAYS AND FLYING=-=-=-
l. BANK ANGLE (RR 0-93) AND RETR8 (RL 0-90). - .

2. CUNSTANT BANK ANGLE---CREW ESTASLISHES AND MAINTAINS A CONSTANT BARK ANGLE.
CCONSTANT BANK ANGLES GREATER THAN 90 DEGREES WILL NOT BE FLOWN EXCEPT WHEN
SKIP-OUT RULE IS VIOLATED.)

3. ROLLING REENTRY~-=~MAINTAIN CONSTANT 18 DEGREES PER SECOND ROLL RATE.

4+ EMS RANGING---CONSTANT BANK ANGLE IS HELD TO 1G. THEN THE RANGE-TO-GO DISPLAY
AND THE RANGE POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK ANGLE. AT
RETRB THE PRESENT BANK ANGLE IS REVERSED.

D. CUNSTANT G ENTRY===CREh CCNTRULS THE BANK ANGLE TO MAINTAIN A SPECIFIED G LEVEL.

Ee EMS KEENTRY=-=-=-CREW CCNTRGOLS THE BANK ANGLE TO MAINTAIN A CONSTANT G UNTIL VELOCITY LESS THAN
25,500 FPS. THE EMS IS THEN USED TO CONTROL RANGE BY NULLING THE DIFFERENCE BETWEEN THE
RANGE-TO-GO COUNTER AND THE RANGE POTENTIAL GUIDELINES. ALL MANEUVERS ARE OVERRIDDEN AS
NECESSARY TO PREVENT AN ONSET OR OFFSET VIOLATION, :

UPERATIUNAL FCOTPRINT~-THE AREA THAT IS OBEKRATIUNALLY ACCESSIBLE USING THE GEN ¢EMS9AND CONSTANT
4G ENTRY MODES AND ALLOWING FCR THEIR ASSOCIATED DISPERSIONS. THE GEN PORTION S AN AREA 270

WM Tu EITHER SIDE OF THE GROUAND TRACK AND EXTENDING FRUM 3915 NM FROM EI TO 2000 NM FROM EI. THE
EMN> AWEA 1S THE AREA FROM 61 NM UPRANGE TO 91 NM DOWNRANGE AND £52 NM IN CROSSRANGE ABOUT THE
CONSTANT 4, TARGET PUINTS. THE CONSTANT 4G AREA IS THE AREA 110 NM UPRANGE TO 140 NM DOWNRANGE
AND £27 NM CRUSSRANGE ABLUT THE CuUNSTANT 4G TARGET PUINTS.

ALTEKNATE MISSION-=~ANY CEVIATION FRUM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSICN
HUJECTIVES ARE CONSIDEREL BEFCRE THE ENC UF THE MLSSION.

CIUNTINUE MISSIUN-~=THE CCNTINULE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSION WILL
BE CUNTINUED !N ACCOFDANCE WITH PRESENT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD
LAUSEL SELECTIUN JF AN ALTERNATE CHUICE.

tVASIVE MANEUVER---USE OF RESIDUAL S=IVB PROPELLANTS TO ACHIEVE THE FOLLCWING IN ORDER Ch
PRIUR] TY===

1. A REDUCTION IN THE PROBABLITY UF S=IVB AND SPACECRAFT RECONTACT.
2. A REDUCTION IN THE PRUBABILITY OF S~1Vvd EARTH IMPACT.

3. AN INCREASF IN THE FPRLBABILITY GF S-LVB LUNAR [MPACT.

.

MISSION REV] CATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

ISSION RULES

SECTION T ~ GENERAL RULES AND SOP*S - CONTINUED

R 1TEM

o o oy |

1-44

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

DPS---

A. MCDE-1--~- 0 TO 809 FPS (APPROX ¢LOI IGN TO 1457)

Be MODE=-il-== 809 TC 1313 FPS (APPROX 1+57 TU 3+07)

C. MO0OE-1I{-== 1313 TQ COMPLETICN

SATURN L/V TIMEWASES--~
TIME BASE DEFINITION

Tl LIFTOFF TO S-1C INBQARD
ENGINE CVTOFF

Ty 2 S=1C INBUARD ENGINE
CUTOFF TO S-IC OUTBCARC
ENGINE CUTOFF (S-IC/S~1I
STAGING)

53 S=I1C OUTBOARD ENGINES
CUTOFF TO S-11 CUTOFF
(S=11/5-1VB STAGING)

Te4 S=-11 CUTOFF TO S-Ivs
FIRST BURN CUTUFF

745 S=1VB FIRST BURN CUTCFF
TC S-IVB RESTART
PREPARATIONS (RESTART
MINUS 9* 348%¢)

T8 6 S=IvbB RESTAKT MINUS 9¢ 38°'*
Y0 s-I1vB SECOND
BURN CUTOFF

To? S-1VB SECOND CUTOFF
1C START OF S-lvs
EVASIVE MANEUVER
BURN

Tod START UF EVASIVE BURN
TC END CF S-IvB/IV
LIFETIME.

KULe NUMBERS 1=45 THKQUGH
1-47 ARE RESERVED.

§APPROX 3+07 ¥0 G/0)

NOMINAL INITEATE TIME
0+00

2+15

2444

9+18

11+46

2+420+48

2436422

4414422
(BY GROUND CMD.)

MISSION REV| CATE

SECTION

GROULP PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

ITEM

1-43

1-45

¢ CRETERIA FOR TARGET POINT SELECTION °*

- -

THE CRITERIA LISTED BELOW ulLi BE USED WHEN CHUOSING BETWEEN TWO OR MORE TARGET POINTS. ° THE

CKRITICALITY OF THE MISSICN SITUATION WILL AFFECT THE APPLICATION OF THESE CRITERIA.

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

CAPABILITY OF RECOVERY FCRCES 3
COMMUNICATION WITH THE SPACECRAFT FROM A GROUND STATION AT LEAST

40 MINUTES PRIOR TO DEORBIT BURN™ 4
SUEFICIENT DAYLIGHT FOR RECOVERY OPERATIUNS 5
A GKOUND STATTON FOR POST-DECRBIT BURN® TRACKING 6
VUICE CUNTACT PRIULR TO ANG CURING UECRBIT BURN® 7
POST-BLACKOUT TRACKING DATA AVAILABLE FOR REENTRY {ASSUMES 8
PRE~BLACKOUT ACQUISITIONS)

GKOUND STATIUNS AVAILABLE TC CBTAIN DELTA vC READOUTS AND TO 9

PASS CREW BACKUP GUIDANCE CUANTITIES

*0R FINAL MCC MANEUVER

LUNAR RETURN ENTRY RANGE PRICGRITY~-- THE RELATIVE ENTRY RANGE (400,000 FEET TO SPLASH)
1S AS FOLLCWS=--~

A. 1290 ~ 1400 NM (NOMINAL) .
fe 1409 - 1800 NM (USED TO AVOID WEATHER VICGLATIONS IN PRIORITY A.)
Ce 1805 - 2500 ~M (USED TC AVCID EXTREME WEATHER VIULATIONS IN PRIGRITY A ANO B.)

RULE NUMBERS 1~50 THROUGH
1-55 ARE RESERVED.

PRIURITY

MISSION REV | CATE SECTION GROUP PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CONTINUED

ITEM

-

i=5¢

* PRELAUNCH RULES °*

MANDATORY = THE CUGNIZANT FLIGHT CONTROLLER wiLL REQUEST A HOLD OF A CUTOFF FROM THt FLIGHT
UIKECTOR IN CASE OF A LOSS OR FAILURE OF A MANDATORY [TEM. PRIOR TO T-1 MiNs, FAILURES C(F
MANDATORY 1TEMS WILL BE CCAFIRMED PRIOR TO REQUESTING A HOLD OR A CUTOFF., AFTER T-1 MIN,2 CUTCFF
wlilLL BE REQUESTED FUR MANCATURY ITEAS wITHOUT VERIFICATION DUE TG THE LIMITED TUIME REMAININC.
AT T-20 SECs ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLF UNLESS SPECIFICALLY DESIGNATED
AS MANDATORY TO L/0. REFERENCE THE LAUNCH MISSION RULES OOCUMENT FUK SPECIFIC PROCEDURES.

HILHLY DESIRABLE ~ THE COCNIZANT FLIGHT CONTRCLLER WILL NOTIFY THF FLIGHT DIRFCTOR IN CASE UF A
LUSS UR A FAILURE OF A HICHLY DESIKABLE ITEM(S?. A HOLD MAY 8t CALLED BY THE FLIGHY DIRECTOR Ti
KEPAIR THIS ETEM(S) WHEN IT IS CUNVENIENT AND IFf THE ESTIMATED TIME T) REPAIR OR REPLACE THE
LTEM(S) IS ACCEPTARLE. ALL HIGHLY OJESIRABLE ITEMS WREVFRT T() DESIRABLE AFTER AUTO SEQUENCE
START.

UESIHAYLE = FLIGHT CONTRGLLERS wWwILL NOT CALL KFOLUS FUR THE LOSS OF DESIRABLE ITEMS AS THEY ARE
PLACED IN THIS CATEGUKY BECAUSE THEY ARE ITEMS UF SUPPURT  WHICH ARE OF MINOR [MPORTANCE YO
FLIGHT OPERATIONS.

MANUAL CUTURF wltt NOT BE ATTEMPTED FRCM T;ll SECUNCS (ENGINE IGNITION) TO T-0.

»ULE NUMBFRS l-6) THKIULGH
1=65 ARE RESERVED.

MISSION REV | DATE SECTICN GROUP P AGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S — CONTINUED

ITEM

l-o07

l=o0

* LAUNCH ABORTS ¢

i

ABORT REQUEST COMMANUS ARE CCVMMANDS TRANSMITTED FROM THE MCC OR £ CC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE COMMAND FILOT®S PANEL. THE *ABORT L IGHT® AND A VOICE REPORT 'ABORT* OVEkK
A/G ARE CCNSIDERED Twuy CUES FCR.THE CREW TC TAKE THE NECESSARY ACTION TO ABORT THE MISSION. Tk€
GKUUND wiLL USE TwO INDEPENDEART CUES PRIOR TO TRANSMITTING *ABORT REQUEST.' ADDITIONAL CUES FCk
THE CREWw WILL CCME FKOM CNBOARC INDICATIONS,.

ABURT ACTION CAN 8E INITIATEC ONLY BY THE CREW OR THE EDS.

WHENEVER PUSSIBLEs ALL ABCRTS AND EARLY MISSIUN TERMINATIUNS wiLtL BE TIMED FCR A WATER LANDING.

THE FLIGHY UIRECTOR WILL INITIATE THt ABORT KEWQUEST FOUR SPACECRAFT SYSTEM MALFUNC TIONS.

THE FLIGAT OYNANMICS GFFICER wILL INITIATE THE ABORT KEQUEST COMMAND DURING THE FLIGHT PHASE I#
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

THE SUUSTER SYSTEMS ENGINEER wILL INITIATE THE ABORT REQUESY COMMAND BASED LPON LAUNCH VEHICLE
TIME~CRITICAL SYSTEMS MALFUNC TIONS THAT wUJLU NOT ALLOW A SAFE INSERTION OR CONTINUATIUN TJ A
FLIOHT DYNAMICS LIMAIT LINE.

TAr UNLY KSC PUSITIUN THAT WILL HAVE ARORT KEGQUEST CAPASILITY IS THE LAUNCH CPERATIONS MANAGEK4
PHE LAUNULH LPERATIUNS MANAGER ™AY senD AN ABURT KEQUEST FROM THE TIME THF LAUNCH FSCAPE SYSTEM
Is AXMED UNTIL THE SPACE VEMICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THF TOF OF THE UMBILICAL
Tudt <, PRICKR TU TRA(SFER JF CCNTROL TC THE FLIGHT CIRECTOR, THE LAUNCH OPERATIONS MANAGER WILL
[WITIATE THE ABURT REWUFST CCIMMAND FRUM KSC BASED un THE CRITVERIA DEFINED IN THE LMRO. THESE
I'vCLUDE=-=

ae MAJLUR STRUCTURAL FAILURE QR EXPLOSIUN
O WEGATIVE VERTICAL MCTICN
e UNCCNTRCLLABLE VEHICLE TILTING

L. CATASTRCPHIC FIRES PRINR TC LIFTOFF

MISSION REV | CATE SECTION GRUUP PAGE
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MISSION RULES
SECTION 1 = GENERAL RULES AND SOP*S - CCATIMIED

1-74

THE RSO CAN SHUT DOWN THE SLV PY TRANSMITTING THE MFCC COMMAND WHICH ALSO LIGHTS THE ABCRT
REQUEST LIGHT IN THE SPACECRAFT. THE MFCO WILL INITIATE AN AUTG-ABORT If TRANSMITTED PRICR TC
EOS DISABLE. THE MFCC COMMAND INITIATES A 4,1 SEC TIMER 'ON THE GRCUND {CAPE RSC CONSOLE CALY),
WHICH IN TURN ENABLES DESTRUCT CAPABILITY [IF TRANSMITTED, THE BRSO INSERTS A TIME DELAY
MANUALLY. THE RSO DESTRLCT CGMMAND CAN THEN OESTRCY THE SLV. TrE RSC WILL ALWAYS SeFE TrE
S=~IVB AFTER TRAASMITTING MFCO UPON VERIFICATION CF CUTOFF IF THf CESTRUCT CCMMAND IS ANCT TC €€
TRANSMITTED .

THE RSO WILL SAFE THFf S~IVR DESTRUCT SYSTEM AFTER CCNFIRMATION MF S—IVB C€/C FROM THE FLIGHY
OYNAMICS CFFICEPR, IF CGMMUNICATIONS ARE LOST WITH THE FICN, THF S~IVA DESTRUCT SYSTEM wWwilLL RE
SAFEDy BASEND CN THE RSC'S VERIFICATION OF S~IVA CUTOFf. GCNCE SAFENDy THE S-1VB DESTPUCT SYSTEM
CANNOY RE REINITIATEO. [IF TRE RSO INITIATES NFCO» THE 2SC. WILL INITIATE SAFING AFTER
VERIFICATION OF S~IvB CUTCFF,

EMERGENCY £NGINE SHLTCCWAN METHCOS=--

L] L] ’ ] 1 L}
*INITIATOR ¢ METHOD

1 ASTRONAUT CCw CN S-IC T + 30 SEC ™ S-Ive

' * THC ' S-1l, ' CUTOFF N
. ' t S-Ive ¢ '
1 1 . . .
- ——— v lecrcacee o mmrrccca o ——-——--- .
. L] A L) .
TASTRONALT * S-11/ Y S-IIy ' T # 2-43 70 S-[ve ¢
' ¢ S-IvB * S-Ive ¢ CUTOFF .
L] . L/v . ] .
’ ' STAGF . . .
. ¢ SWITCH ¢ . ¢
[] ] LI [ ]
L ] —c—e e ——- tromeeere e e ——— - - .
. . L] . .
(RS * RF CMC  * S~ICy * T~0 TO S~Tvn .
' * (MFCN) ¢ S=Tl, ' CUTOFF .
L] . . S_xve . L]
(] ’ . . .
ecdamv e ——— mrmrrmeca- L L e b L T TR .
. ’ . . .
tFRS v*'2 CF 3 v S-IC ¢ T + 30 SFt TC EDS ¢
. ' VOTING ¢ AUTO OFF T .
¢ ¢ LCGIC ' VT o4 2-00 MIN ‘
. ’ . . .
. * ' ¢ NCTE==-= FCS WILL

' ' . ' INITIATF A(:9RT FROM®
. . . ¢ T-0 TC T ¢ 3 SEC. *
. ' ' ' HOWFVER, $-~1C U
. . . ¢ ENGINES wiLlL NCT ’

BE SHUT DOWN.

THE AUTOMATIC EDS (TWC FANGINE CUT ANC OVERRATE AUTC~ARCKT CAPAETLITIES) WILL B8E FLOWN CLCSED
LOOP UNTIL T 4 02-0C. DURING LAUNCH., MALFUNCTICNS AFFECTING FiS CPERATION WILL BE MANAGED AS
FOLLOWS---

THE EDS AUTO SWITCH wiLL RE TURNFD OFF WHENEVFR ANY TWO CSM ENTFY BATTERIES ARE TIED TQ THE SAVE
MAIN BUS CR FCR CCNFIRMEC LTSS OF ANY CSM ENTRY RATTERY,

MISSION PFy | CATE SECTION GROUP PACE

APCLLO L1S]FAL | 5/3/7) JCEMERAL LAUNCH
RULES ANC sap*S] RULES 1-10

24



NASA - Manned Spacecraft Center

MISSION RULES
SEOTION 1 - GENERAL RULES AND SOP'S - CONTINUED

R LTEM
1-77 | ABORT MUDES==-—
MGOE I
1A
18
1c
1-78 | Mouve 11

BOUNDARY QF APPLICATICN

ok 8 i e e e e 2 i G

LES ABORT ENABLE (APPROX T-45
MIN) TO GET 42 SEC C10K FEET)

GET 42 SEC TO 100K FEET ALTITUDE
(GET APPROX 1 + 50)

100K FEET ALTITUDE TO TOWER
JETTISON (GET APPROX 3 + 07)

BOUNDARY CF APPLICATION

TOWER JETTISON (CET APPRCX 3 + 07)

UNTIL FULL LIFT SPLASHPOINT IS 3270

NM DOWNRANGE (GET APPRUX 10 + 13)

A.

PROCEDOURES

MCC PRUOVIDES

1. GET OF 390K
2. PITCH AT .056
3. GET DROGUE

ENTRY IS FULL LIFT

MESSION REV| CaTE SECTIUN GRUUP PAGE
APGLLO 15 FNL] 5/3/71 | GENERAL LAUNCH
RULES AND SUP*SY RULES 1-11
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MISSION RULES

SECTICN 1 - GENERAL RULES AND SOP*S - CCNTINUFD

ITEM

-t

MaDE 11T

MODE Iv

MODE

APQOGEE K ICK

BOUNDARY CF APPLICATICN

BETWEEN FULL LIFT SPLASH PCINT
=320C NV AND INSERTION,

NOTE

MCCE 111. "NO BURN®

PROCETURES

A. NCC FRNVIDES—=~-

1.
2.
3.
4o
Se
6o

GET1 AT S-[vB CUTOFF PLUS 2-95
CELTA v FOR 3350 Nv SPLASH POINT
BURN DURATICN

CET CF 300K

PITCH AT .05G

GFT CROGUE

B+ MANEUVER IS SCS AUTO.

Co ENTRY

witL BE

CALLFL IF THE ROLL LEFT 55 DEG

EMTRY RANGE IS LESS THAN 3350 NM.

BCUNCARY CF APPLICATION

CONTINCEACY CRBIT INSERTICN
CAPARILITY T9 INSERTICN (BASED
CN CCI LINF ON GAMMA VS V PLCT
FCR NEAR NCMINAL ALTITUDE).

POUNCARY OF APPLICATICN

PPE-APCCFF CUTOFF, OUTSICE THE CCI
BOUNDARY,y CCRRECTARLE TO SAFE
ORBITAL CCNDITICNS BY A MANEUVEP AT
APNGEE.

IS ROLL LEFT 55 DEGREES.

PRCCECURES

A, MCC PROVICES==-

1.
2.

.
4

GFTI AT S-IVB CUYOFF PLUS 2-05
DFLTA V REQUIRED TO ACHIEVE PERIGEE
CKFATER THAN OR EQUAL TO 7C NM

RUEN DURATION

PITCH AT CETI

B. MANFUVER IS SCS ALYO

FROCEINLRES

Ae MCC PPNVIDES==-

GETI FOP BURN AT APOGEE

2. FELTA V REQUIREC TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TO 70 NM
3, BURN DURATION
4. PITCH ATTITUOE
R. MANFLVER [S SCS AUTC
RULES 1-82 THROUGH
1-85 ARE QFSERVFC
MISSION REV| DATF SECTICA GROLP PAGE
ApcLL 1S{FAL] 573771 | GENERAL LAUNCH
KULES ANC SOP*S] RULES 1-12
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MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - . CONCLUDED

ITEM

* CREW ABORT LIMITS °

MAX Q REGIUN : PROCEDURES
A, (00-50 TO 02-900} ABORY MODE I (ACTION CNLY AFTER BOTH HAVE

AUA GREATER THAN OR EQUAL TO 100 PCT AND ROLLs REACHED THRESHOLD.)
PITCHy OR YAw

ERROR GREATER THAN Ok ECUAL TO 5 DEGREES

(NUT APPLICABLE TU ANY ENGINE QUT

PRIOR TC 50 SEC.)

KATES AND ATTLTUDE PRUCEDURES
Ae PITCH AND YAW ABORT MODE 1
l. L/O TO 2 MIN - 4 ABORT MUDE I, MODE [T, MONDE [IIs OR
DEG/SEC MODE 1V
de 2 MIN TUQ S-ivVB CUTCFFH .
- 9 DEG/SEC

3. YAw OEVIATION GREATER THAN 20 DEG.
(SII AND S-iv8 BURN CNLY)

Be KLL
l. L/O TG $=IVB CUTOFF - 20 DEG/SEC ABORT MODE [, MODE 1l, MODE III,y OR
MODE IV .

EDS AUTOMATIC ABORT LIMITS (UNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTO AND LV
RATES AT 2-00 MIN)

8CUNDARY Or APPLICATION

Ae RATES
P1TCH AND YAw 4.0 .5 DEG/SEC
RJLL 20,0 £.5 DEG/SEC

Be ANY TwC ENGINES, OUT

C. CM TO IU BREAKUP

S-Ivd TANK PRESSURE LIMITS

A« BULKHEAD VELTA P (FIRST SIVB C/0 TO S/C L/V SEP)
FUEL GREATER THAN OXIC = 26 PSID
UXID GREATER THAN FUEL = 3¢ PSID

Be LUX TANK PRESS GREATER THAMN CR EQUAL Tu 50 PSIA (L/D0 TO S/C L/V SEP)

ENGINE FALLURES PROCEDURES
LUSS OF 3 OR MORE S=I1 ENGINES ABORT MODE I QR MODE [

PRIOR TO S-IvB TO COY CAPABILITY

MISSEUN REV | DATE SECTIUN GROUP PAGE

APOLLO 15]FNL | 5/3/71 JGENERAL CREW ABORT
KULES AND SUP*S| LIMIT 1-13




. |
2 FLIGHT OPERATIONS

RULES
I



NASA - Manned Spacecraft Center
MISSION RULES

SECTION 2 - FLIGHT OPERATJIONS RULES

i| ==

[TEM

- — - ——

* GENERAL ¢

PRELAUNCH
A LAUNCH AZIMUTH LIMITATIUNS RESTRICT LAUNCHES TU UCLUR BETWEEN 8N DEGREES AND 120 DEGREFS,

te THE FLIGHT DIRECTCR WILL EVALUATE WINC SIMULATIONS ALONG THE MGDE 1 (TOWER) ABIRT TRACK
PRIUR TO THE START OF CRITICAL COUNTOOWN ACTIVITIES AND WILL AUVISE THE LAUNCH OIRECTOR (f
ANY PREDICTED PERIULIS OF LAND LANDINGe. IF THE FLIGHT DIRECTUR IS UNABLE TO PRUVIDE THIS
EVALUATIONs A LAND LANDING WILL BE ASSUMED ANU THE SPACECRAFT WIND CONSTRAINTS FOP LAND
[P*S WILL BE APPLIEC. THESE CUNSTRAINTS REWUIKE THAT THE SPACECRAFT NCT BE LAUNCHED CR
REMAIN IN A TOWER APCRT MGDE IF A TULMER ABURT WUULLC RESULT IN A LAND LANDING WITH A
HINIZONTAL VELOCITY CCMPCNENT DF GREATEK THAN 54 FEFT PER SECOND AT IMPACT. IN ALL CASESH
THE LAUNCH OIRECTOR wliLL BE PKIME FUR CALLING HCLDS FOR LAND ULANOING LAUNCH WIND
VIOLATIUNS, :

C. THE LAUNCH wWILL NOT EE ATTEMPTED IF THE MINIMUM GROUND INSTRUMENTATION CAPABILITY IS
COMPROMISED. CUNTINUGUS VOICEs TELEMETRYy AND TRACKING COVERAGE FUR THE SPACECRAFT IS
REWUIRED FRAM LIFTOFF TiHROUGH INSERTICN PLUS 60 SECONDS.* CONTINUOUS TELEMETRY COVERAGF 1§
REVUIRED FKOM THE SLV FRCM LIFTOFF THRCUGH INSERTION PLUS 60 SECONDS.* COMMAND IS HIGHLY
DESIRABLE FCR BOTH VEHICLES.

®FOR THE NCMINAL AZIMUTH LAUNCH, 3C SECONUS OF DATA AFTER INSERTION WILL BE
ACCEPTABLF. TKHIS WILL ALLOW LAUNCH Wi TH LUSS UF THE VANGUARD.

LAUNCH

[T IS PrEFERABLE To GJ INTC QRBIT KATHEK THAN PEXKFURM A LAUNCH ABORT. THEREFOREs THE LAUNCH
~ILL BE CUNTINUEND AS LONG AS THE CREw CONDITION IS SATISFACTURYy NO S/C NR  SLV PROBLEMS EXIST
wHICH JFUPARDIZE CKEw SAFETY, AND SUFFICIENT CONSUMABLES, CONLANT, AND FLEC TRICAL ENERGY REMAILN
rouk Al LEAST GNE REVUOLUTICN 2LUS ENTKY. :

MISSEUN KEV | DATE SECTIUN GRUUP PAGE

APCLLI 15 JFNL fF5/3/71 JFLIGHT GENEKAL
JPS RULES 2-3
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MISSION RULES
SEGTION 2 - FLIGHT OPERATIONS RULES -~ CONTINUED

-

ITEM

EAKTH ORBIT

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

Bs AUEQUATE CONSUMABLES wILL BE MAINTAINEC FCR ENTRY IN THE NEXT PTP, MAKING ALLOWANCES
SETUP AND ENTRY.

C. THF DEORRAIT CAPABILITIES RFQUIRED FOR EARTH ORBIT ARE---

1.
2.

3.

4.

b

TWO METHODS OF DEORBIT ARE RFQUIRED.

[F A SUBSEQUENT SINGLF FAILURE WOULD PRFCLUDE DEORBIT BY EIFHER METHOD REMAINING,
THE CSM WILL DEORBIT.

SPS IS THE PRIME METHOD OF DFORBIT AND SUFFICIENY DELTA V WILL BE RESERVEC FUR
THIS MANEUVER.

SM-RCS (4 QUAD) AND SM-CM/RCS KYBRIC WILL BE CONSINDERED AS INDEPENDENT DFORBIT
METHOBS AS LONG AS INDIVIDU-AL SM~RCS QUAD AND GNCS INTFGRITY IS MAINTAINED AND
SUFFICIENT RCS PRNPELLANT IS AVAILABLE.

THE LM PROPULSION SYSTEM (DPS QR RCS) MAY BE USED TO PLACF THE CSM IN AN ORBIT

(HP GRFATER THAN OR EQUAL TO 80 NM) FRCM  WHICH A SM~RCS CR SM=-CM/RCS HYRRID
DEORBIT CAN BE CONDUCTED.

UTILIZATION OF PRACKUP DENRAIT METHODS WILL BE BASED CN THE FOLLOWING
PRIORITIES===

(A) SM=RCS

(B) LM PROP PLUS SM=RCS

{C) SM-CM/RCS HYBRID

(D) LM PROP PLUS SM~CM/RCS HYBRID °

RULE NUMBERS 2-4 THROUGH
2=10 ARE RESERVED

ASAp

FCR

MISS1ON REV | CATE SECTIUA GROUP PAGE

APOLLO 1S5(FNLY{ 5/73/71 JIFLIGHT GENERAL
0OPS RULES ’ 2-2
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MISSION RULES
SECTION 2 = FLIGHT OPERATIONS RULES = CONTINUED

ITEM

-

2~11

TRANSLUNAR INJECTION
A. THE TLI WILL BE GO IF THE S/C AND L/V SATISFY THE FOLLOWING CRITERIA=~=-~

1. THERE HAVE BEEN NC FAILURES IN THE LAUNCH VEHICLE WHICH RESLLT IN A
CATASTROPHIGC HAZARD

2.4 SUFF[C[ENTVS-IVB CUNSUMABLES ARE AVAILABLE TU ACHIEVE A LUNAR URBIT MISSION

3. THE- CSM HAS .TCTAL SYSTEMS CAPABILITY WITH REDUNDANCY. REDUNDANCY
VERLFICATIUN IS SUBJECT TU THE MNUMBER AND TYPE OF REDUNDANT COMPONENT CHECKS
WHICH CAN BE PERFORMED IN EARTH ORBIT.

6. THE TLI MANEUVER WILL BE DELAYED UNT{L THE SECCND UPPORTUNITY FdR SUSPECTED FAILURE

CRITICAL SYSTEM (PRIME OR BACKUP-~-MANEUVER, LIFE SUPPORT, CJOLING, POWER SEQUENTIAL.

COMMUNICATIONS) WHICH RECUIRES TIME FOR EVALUATION.

C. TLI TARGETING WILL BE SUCH THAT A SAFE CIRCUMLUNAR RETURN TO EARTH CAN BE RE-ESTABLISHED
WITHIN LM DPS CAPABILITY AS LATE AS PC ¢ 2 HRS. THE CAPABILITY WILL EXIST YO ESTABLISH

SAFE CIRCUMLUNAR RETURN TO EARTH WITH THE SM=RCS UNTIL TLI + 5 HRS.

TRANSPOSITIOMN, DOCKING AND EJECTION (TD AND E}

A, THE NCRMAL MINIMUM CABRIN PRESSURE REDLINE OF 4.0 PSIA FDR TUNNEL/LM PRESSURIZATICN
SEGUENCES MAY BE WAIVED CURING TD AND &« THE CM WILL BE DEPRESSURIZED AS REQUIRED

ACCUMPLISH HATCH REMCVAL FCR UMBILICAL HCUKUP CR CUCKING INTERFACE INSPECTION.

B IF NCRMAL LM EJECTICN I35 NCT SUCCESSFULs, NO ATTEMPT WILL BE MADE TO MAN THE LM AND

TU RECOVER THE ASCENT STAGE. THE ASCENT STAGE MAY BE MANNED FUR RETRIEVAL OF THE EQUIPMENT

WHICH IS REQUIRED FCR CMF EVA JPERATICNS (OPS, ETC.).

MISSIUN REV J CATE SECTION GRULUP PAGE

APCLLO 15 JFAL | 573771 ]JFLIGHT GENERAL
-JUPS RULES 2-3
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MISSION RULES

SECVICN 2 - FLIGHT QPERATIGNS RYLES = CONTINUED

ITEM

2-14

TRANSLUNAR COAST
A, NO MCC wIlLL B8E PERFORMED [F LOI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTS.

Be TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES (CSM AANO/OR LM} ARE NLT

AVAILABLE FOR A CIRCUMLUNAR EARTH RETUKRN ¢ 12 HRS AND A TLC DNIRECT ABORT PROVIDES AN
EARLIER LANDING TIME,

Ce THE CREw WILL MAN THE LM FCR BACKUP CCMMUNICATIONS (VOICE, TM, TRACK) [F CSM COMMUNICATIOANS
ARE LOST WITH THE MSFAN, WITH LSS UF CSFM CUMMUNICATIUNS, A LUNAR ORBIT MISSIUN WILL Bt
FLUIWN UTILIZING THE L¥ CCMMUNICAT {ONS SYSTEMS.

Do MCC*S wILL BE ODESIGNED TC MEET LUI VARGETING CUNSTRAINTS wWHILE RESERVING A CAPABILITY 7o
PERFORM A RETURN TO EARTE MANEUVER WITH DPS ENGINE AS LATE AS 2 HOURS AFTER PERILUNE ON ThE
CIKCUNMLUNAR,

te FUR A CSM SJULU MISSIChN, MCC'S WILL BE TARGETED Si) A SAFF CIkCUMLUNAR RETURN TO EARTH CAN Pt
ESTABLISHED WITHIN RCS CAPABILITY. -

Fo SIM BAY EXPERIMENT LPERATIUN DUKING TLC
1. ALL .CREWMAN wILL BE IN THE CSM FCR SIM BAY OUUR JETTISON,
24 S1¥ BAY EXPERINMENT RCCM OPERATION wilLL BE +OR THE&MAL CONTROL ONLY.

3. A NO=GG FCH LOLD wWILL ACT PrRECLUONE SIM BAY OULR JETTISUN.

LUNAR JRBIT INSERTIUN

A. LOI WILL BE INHIBITED AND A LUNAR FLYBY PERFORMED IF THE CSM DOES NOT SATISFY ANY OF THE FOLLOWING CONDITIONS-~-
1. FULL CRITICAL SYSTEMS REDUNDANCY

2.,  ADEQUATE CONSUMABLES FOR MINIMUM LUNAR ORBIT OPERATIONS WITH CAPABILITY TO SUSTAIN A CRYO TANK LOSS AND
RETURN TO EARTH AN AVERAGE POWER LEVEL OF 4O AMPS

3.  SPS PROPELLANT RESERVE CAPABILITY FOR TEI AND TRANSEARTH MCC'S

4. RCS PROPELLANT RESERVE TO ACCOMPLISH TEI CONTROL, TRANSEARTH MCC CONTROL, PTC, AND MINIMUM LUNAR ORBIT
OPERATIONS :

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

MISSEUN REV ] CATE SECTIuUN GRUUP PAGE

APCLLO 1S)FNL ] 5/3/71 [FLIGHTY GENERAL
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MISSION RULES
SECTION 2 =~ FLIGHT CPERATIONS RULES - CONTINUED

ITEM

2=1%

LUNAK ORBIT

A.

FOR LCI DISPERSIONS, IF A STABLE ORBLT HAS NOY REEN ACHIEVEDs A DPS 39-NINVUTE ABORT uUR A
DPS 2=-HOUR ABORT WILL BE EXECUTED FOLLOWED BY A SUBSEQUENT DPS (OR APS) MANEUVER I[f
REQUIRED. ’

DESIGNED REDUNDANT CAPABILITY MUST BE MAINTAINED IN ALL CSM SYSTEMS CRITICAL FOR TEI AND
LIFE SUPPORT.

SUFFICIENT CONSUMABLES MUST REMALN TO CUMPLETE THE NEXT MISSION PHASE WITH CAPABILITY 7TU
SUSTAIN A CRYU TANK LCS> PCINT DURING THE PHASE AND RETURN TU EARTH WITH AN AVERAGE PUWER
LEVEL CF 40 AMPS,

THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FULR THE TEI MANEUVERS AND TRANSEARTH
MCcC s,

THE CSM MUST MAINTAIN RCS PKOPELLANT RESERVE TC ACCOMPLISH TEI CONTROLs TEC MCC CONTROLs
PTCy AND MINIMAL TRANSEARTH OPERATIUNS.

1 F NORMAL MISSION OPERATIONS ARE INHEBITEDy THE DPS WILL BE USED FOR TEI WHEN THERE IS A
CHUICE BETWEEN THE DOPS AND SPS.

LUNAR ORBIT SCIENCE CPERATIONS

1. Ne EVA NILL BE PERFCRMED FUR SYSTEMS TROUBLE SHOOTING ON AN IMDIVIOUAL SIM
BAY MALFUNCTIDAN

2, RF ACTIVATIUN CF THE P AND FS wILL NOT OUCCUR UNTIL MCC SUPPORT UF LM SYSTEMS
HAS CEASED

3. THE SIM BAY DUCR WitL NOT BE JETTISONED IN LUNAK URBIT UNLESS THE LM (WITH
TEL CAPABILITY) IS COCKEU T:) THE CSM AND ALL CREWMEN ARE IN THE CSM.

MISSIJIN REV | CATE SECTIGN GROUP PAGE

APOLLO ISJFAL | 573771 FFLIGHT GENERAL
CPS KULES 2=5
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MISSION RULES

SECTIUN 2 - FLIGHT QPERATICNS RULES - CONTINUED

2-17

<13

2-24

UESCENT QRBIT. INSERTION (DCI)

NUI WILL BE PERFORMED OUNLY IF A LUNAR LANDING MISSION CAN BE ACCUMPL ISHEOD. AN  LOI=-2 MANEUVER
wILL BE PERFORMED TO.ATTAIN APPRUXIMATELY A 60 NM CIRCULAR ORBIT,

INVTRAVEHICULAR TRANSFER

JNE HARDSUIT IVT FROM THE CS™ TC THE LM wilLL BE ACCCMPLISHED IF A REASOINABLE CHANCE EXISTS THA¥
COKRECTIVE ACTION CAN BE TAKEN FUR A LM/TUNNEL PKESSUKIZATION,

DUCKED LM OPERATION
FUR AN IMPENDING HAZARDUUS SITUATION RESULTING FKOM A DESCENT STAGE PROBLEMy THE STAGE WILL BE

JETTISONED ANO ASCENT STAGE OPERATIUNS wlLL CCNTINUE AFTER THE VEHICLE HAS MOVED TO A SAFE
OISTANCE.

RULE NUMBERS 2-19 AND
2-20 ARE RESERVED

COM/LM UnILCKING AND SEPAHATILN

A. A MANNED LM wltL NOT BE UNCOCKEL FRUM ThHE CSM wITHUUT INDEPENDENT MANELVER CAPABILITY CF
BJThn VEHICLES TU RENDEZVCUS. A CEVA IS AN ACCEPTABLF CREW TRANSFFR CAPABILITY TO ALLCH
JNULCKING AND CONTINLAT{CN OF THE LaNDING MISSIONG

be EVT CAPABLILITY IS REQUIRED FUR MANNEL UNCUCKING.

Le VHF CCMMUNICATIUNS ArE VYANCATORY FCR SEPARATION.

CSM LUUNAK CKETT UNDOCKED
a. WILLCKING T puUl
1. LC>S OF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS wILL BE CAUSE TO TERMINATE
T4t LANDING MISSICA. LM SYSTEMS MAY d& UTILI2ZED TO PROUVIDE SYSTEMS
KEODUNUDANCY FCR CCNTINUATIUN OF AN ALTERNATE MISSIOUN.

2. LCSS UF CSM KESCLE CAPABILITY wilt Bk CAUSE FOR TEKMINATING THE MISSION AND
PERFURAING A LM ACTIVE KENUEZVOUS ASAP,.

te PDI TC LANUING

N) CSM FAILURES wiLL BE CAUSE FUK AUURT DURING POWERED DESCENT EXCEPT ThOSE CONFIRMED SPS
FAILURES REQUIRING RETENTICN UF LM PRCPULSIIN CAPABILITY,

C. LUNAR STAY

FALLURE TC MAINTAIN REOUACANT CAPABILITY I[N SYSTEMS REQUIRFD FOR TEI OR LIFF SUPPURT WILL
3E CAUSE FGR TEKRMINATION OF LUNAR STAY.

Rz SERVED

LM-pPLI

FOR PULl, THE LM MUST MEET THC LUNAR STAY wiITH E&VA (STARTUP (R SUFFACE) CRITERTA. HAVE THE
CAPABILITY Tu LANOs ABCENDe AND RENDEZVOUS WITHUUT VIALATING ANY SPECIFIC M{SSION RULES CR
rEULT NES.

MISSION REV] CATE SECTICAN GrOUP PAGE
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MISSION RULES
SECTICN 2 - FLIGHT OPERATIONS RULES - CONTINVED

ITEM

- e

2=24

LM=POWERED DESCENT

IF A SYSTEMS FAKLURE OCCURS AND A CHUILCE IS AVAILABLE=--

A.

POl O HIGH GATE

REDUNDANT CAPABILITY OF CRITICAL ‘LM SYSTEMS -AND SYSTEMS NEEOED FOR AN EVA ARE REQUIRED TO HIGH GATE,
EARLY IN POWERED DESCENT, IF AN ABORT IS REQUIRED, IT IS PREFERABLE TO ABORT WHEN DPS TO ORBIT
CAPABILITY IS AVAILABLE. HOWEVER, FOR FAILURES EFFECTING VEHICLE LIFETIME (POWER OR COOLANT),
CONSIDERATION WILL BE GIVEN TO CONTINUE POWERED DESCENT TO PDI + 6 + 10 TO ACHIEVE A SHORTER
RENDEZVOUS .

HIGH GATE TU TUUCHDUWA

BECAUSE OF LIMITED TIME FOR PROBLEM VERIFICATION AND SYSTEM RECONFIGURATION, IT IS PREFERABLE TO LAND
THAN ABORT, IF THE INDICATED FAILURE WILL ALLOW A SAFE LANDING AND ASCENT INTO AN ACCEPTABLE ORBIT,
A LANDING WILL BE ACCOMPLISHED.

LM-LUNAR STAY

.

UNLY THGSE TIME=-CRITICAL SYSTEMS FAILURES OR TRENDS THAT INOICATE [IMPEMNING LGSS OF THE
CAPABILITY TO ASCEND AND ACHIEVE A SAFE ORBIT wilLlL BE CAUSE FOR AN TMMEDIATE ABORT (ANYTIVE
LIFYOFF) FRUM THE LUMNAR SURFACE.

LOSS GF KEDUNDANT CAPABILITY IN CRITICAL LM SYSTVEMS IS CAUSE FUR ABORT AT THE NEXT BEST
OPPCRTUNI TY.

ML SSION REvV ] DATE SECTION GROUP P AGE

APCLLO 15FFNL ] 5/73/71 JFLIGHT GENERAL
0PS KULES 2-7
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MISSION RULES
SECTICN 2 - FLIGHT OPERATIONS RULES - CONTINUED

ITEM

o e v e o |

¢2=217

LUNAK SURFACE EVA*S

A.

Ce

Ue

FOR THE NOMINAL (TwWC-MAN) EVA, TOTAL EMU LIFE SUPPDRT 'SYSTEMS CAPABILITY AND CRITICAL
INSTRUMENTATION FOR BCTH ASTRONAUTS ARE REWUIRED.

A UNE-MAN EVA MAY RF INITIATED,

THE ACTIVATION CF THE OPS IN THE MAKE UP MUUE Ok OF THE BSLSS (WITH SUFFICEFNT CONSUMABLES)
wILL REQUIRE EXPEDITICUS COMPLETIGN OF THE SPECIFIC ACTIVITY BEING PERFIRMED, FOLLOWED BRY
IMMEDIATE RETURN TO THE LM. ACTIVATICN CF THE LM IN HIGH Ok LOW PURGE MUDE WILL REQUIRE
IMMEDIATE RETURN TO 'THE LM. .

THE OPERATIONAL EVA PLAN WILL BE CCNSTRAINED TG A MAXIMUM LDUKRATIIN OF 7 HOURS.

AN EVA TRAVERSE LIMIT wiILL BE APPLIED ALLOWING ONE FAILURE (LKkV, PLSS, ®8SLSS) wITH THE
CAPABILITY TO KRETURN TO THE LM. THE MAXIMUM ACCEPTABLE CREW HEAT STORAGE &S 300 8TU‘S.

ALL PLANNED EVA'S wILL INCLUDE 4 30-MINUTE, POST-EVA RESERVE ON EMU CONSUMABLES.
l. ThU-¥AN EVA

CPERATIUNAL LRV

(A) EVA EXCURSICNS wILL B8t LIMITED TO ALLGW PLSS WALKBACK ASSUMING NO PLSS FAILURESs

(b) EVA EXCURSICNS wiLL 8t LIMITEC TO SUPPORT RICEBACK WITH A FAILED PLSSy USING
BSLSS AND THE CPS I[N LuUw PURCE FLJW.

A LRV AVAILABLE

(A}  EVA EXCURSICNS WILL BE LIMITED TO A BSLSS WALKBACK CAPABILITY USING THE OPS IN
Luw PURGE FLOwW.

{B) wITH NOU BSLSSsy THE EVA EXCURSIUNS WILL BE LIMITEDs, ALLOWING L¥ RETURN USING THE
LPS I HIGH PURGE FlLuw.

2. ChE~MAN EVA N

CPERATIGNAL LRV

(A)  EVA EXCULRSICNS wILL BE LIMITED TG PLSS wALKBACK CAPABILITY ASSUMING NO PLSS
FAILUKES.

(o)  EVA EXCURSIUNS wlLlL ot LIMITEDy ALLOWING DRIVEBACK USING OPS ON HIGH PURGE FLOWs

NC LRV AVAILABLF

(A)  EVA EXCURSICNS wlLL SE LIMITEU Tu ALLOW WALKBACK TN THE LM, UTILLZING THE OPS IN
HIGH PURGE FLCwe.

CUMMUNICATIUNS

L. FOR THE NORMAL (TWO-MAN) EVA, MSFN UPLINK VOICE AND DOWNLINK VOICE FROM ONE
CREMAN (OR TV DOWNLINK) ARE THE MINIMUM COMMUNICATION REQUIREMENTS.

2 FCP NCKMAL NPERBTIINS, BUTH EVA CREWMEN WILL MOT REMAIN OUTSIDE OF MSFN
CCVERAGE FLR A PERIOLC EXCEEDING 5 MINUTESe WITH LCRU/ZANTENNA PROBLEMS
PREVENTING CUMM CURING A TRAVERSEs THE SURFACE UPERATIUNS WILL CONTINUE IF
MINIMUM CCMM CAN BE RE-ESTABLISHED AT THE END OF EACH TRAVERSE.

3. wlTh THE LUSS CF TCTAL LCKRU COMM CAPABIL TTY, THE CREw WILL RETURN YO THE
VICINITY UF THE LM AND RE~ESTABLISH COMM WITH THE MCC VIA LM RELAY,

4 WITH LOSS OF LM VHF COMMUNICATIUNS THE CREWw wILL EGRESS, ACTIVATE THE LCRU.
AND CUNTIWUE WUKMAL SUKFACE QOPERATIONS,

5. THE LCRKU MAY BE HANC CARRIEU TC EXTEND THE ALLOWABLE TKHAVERSE DISTANCES FROM
THE LM Uk THE LRV (AS REGQUIRED) Tu MAINTAIN CUMMUNICATIOUNS,

A VACUUM TKANSFLR WILL ONLY BE ATTEMPTED IN AN EMERGENCY,

MISSIUON REv | CATE SECTIULN GRUUP P AGE

APLLLU 15 JFNL 1573771 |FLIGHY GENERAL
PS5 KULES 2-8
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MISSION RULES

SEGTION 2 - FLIGHT QGPERATIONS RULES - JONTINUED

R ITEM

2-27
CONT

THE LM WILL NOT BE PRESSURIZED WITH & CREWMAN UN THE LUNAR SURFACE.

THE AMCUNT OF SCEENTIFIC EQUIPMENT AND PAYLOAD TAKEN INTO THE ASCENT STAGE AT THE

CONCLUSION OF ANY EVA WiLL BE LIMITED SU A DEPRESSURIZATIDN TO JETTISON EXCESS WEIGHT PRIC
TO ASCENT wILL NOT BE RECULRED. .

BOTH PLSS*S AND OPS WILL BE RETAINED UNTIL TWO LLFE SUPPORT UNITS (2 OPSy 2 PLSSe OR 1 PLSS
+ 1 0OPS) HAVE BEEN VERIFIED TU HAVE SUFFICIENT CONSUMABLES TO SUPPORTV CEVA.

FOR THE TWO=MAN EVAy THE CCR WILL ALNAYS EGRESS FIRST ANO INGRESS LAST LNLESS THE CDR
INLTIATED AN OPS PURGE. THIS WILL 4NSURE THAT THE COR IS IN THE LEFT PILOT
SHOULD ASCENT BE REQUIREC WITHQUT AN CPPORTUNITY TO DOFF THE EMU*S.

HAS
POSITICN

MISSION REV | CATE SECTIUN GrOUP PAGE
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MISSION RULES
SEGTION 2 - FLIGHT OPERATICNS RULES = CONTINUED

ITEM

2-28

2-3n

ASCENT
IN THE EVENT OF PROCEDURAL ERRORS OR SYSTEMS PROBLEMS WHIGCH RESULT IN LOSS OF SOME CAPABILITY

USED FUR ASCENT OR FOR RENDEZVOUS AND WHIGH CAN BE CORRECTED IN ONE REVy IT IS BETTER TO DELAY
ASCE:NT FCR UNE REW AND CCRRECI THE SITUATICN THAN IT IS TO LIFT OFF ON TIME.

RENDE2VOUS

A. SELECTION OF THE ACTIVE VERICLE FOR RENDEZVOUS AND DOCKING WILL BE OETERMINED BY THE FLIGHT
DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFDRMANCE. THE TOTAL LM
CAPABILITY wiLL BE DECICATED TU ACCUMPLISHING THE RENDEZVOUS. )

Be. THE SHORT RNDZ PROFILE wILL BE PERFORMED IF THE MANDATORY CSM AND LM SYSTEM CONSTRAINTS CAN

BE MET AND ALL PLANE ERRGR CAN BE CORRECTED WITH ASCENT YAW STEERINGe. FOR ANY OTHER CASF,
THE LONG RNDZ (CSIy CDH) PROFILE WILL BE EXECUTED.

RETENTION CF THE LM ASC STAGE
CUNSIDERATICN WILL BE GIVEN TC RETAINING THE ASC STAGE TO PROVIDE REDUNDANT CAPABILITY AFTER CSN

SYSTEM FAILURES. [IF THE ASC STAGE MUST BE RETAINED FUR TEl, THE DELTA VELOCITY RESERVED FCR
WEATHER AVGIDANCE MAY BE TRADED CFF Ty ACCCMPLISH A FASTER EARTH RETURN TIME.

TRANSEARTH CCAST

A, THE STEEP TARGET LINE WILL BE USED FUR ALL MCC'S EXCEPT WHEN BUTH THE VELOCITY AT ENTRY
INTERFACE [S LESS THAN 31,000 FPS AND THE G AND N IS *GO*- THEN THE SHALEOW TARGET L INE
WILL BE USED.

be ¥CC*S FAY BE USED FOR LANDING AREA CONTRCL PRIOR TO ENTRY INTERFACE WMNINUS 24 HOURS FCR
RECOVERY ACCESS VIODLATIOANSe UNACCEPTABLE WEATHERs, OR LAND MASSES [IN ANY PART OF THE
OPEKATIUNAL FOOTPRINT,

Ce IF THE FLIGHTPATH ANGLE IS QUTSIDE THE ENTRY CCKRIDORy AN MCC WILL BE EXECUTED AS SOON AS
PRACTICAL.

L. MCL 'S wlILL B ACCCMPLISHED EY THE SPS IF NECESSARY TO MAINTAIN RCS REOLINES.

TRANSEAKTH COAST EVA

A. THE TEC EVA WILL BE INITIATED ONLY FCR RETRIEVAL OF FILM FROM THE PAN CARERA OR MAPPING
CAMERA

be THE CSM OXYGEN SUPPLY, THE 0OPSy AND CRITICAL INSTRUMENTATION MUST ALL BE GO FOR EVA.

Ce. ACTIVATION OF THE OPS DURING THt EVA WILL REQUIRE EXPEDITIOUS COMPLETION OF THE ACTIVITY
BEING PERFURMEDy FOLLCWEC BY IMMEDIATE CM INGRESS. FIFTEEN MINUTES ON TME OPS WILL BE
KESERVED FOR CM INGRESS AND REPRESSURIZATIUN.

Ue ALL RCS THRUSTEF FIRE IN THE VICINITY CF THE TRANSFER PATH MUST BE INHIBITED.

E. SPACECRAFT ATTITUDE AND ATTITUDE RATES MUST BE WITHIN LIMITS THAT ALLOW SAFE EVA OPERATIONS
WITH SUFFICIENT SUNLIGHT THROUGHOUT THE PLANNED EVA PERIOD.

Fe A VACLUM TRANSFER WILL CNLY BE ATTEMPTEC IN AN EMERGENCY.
Le ALL SIM BAY POWER WILL B8€ DISABLED FCR THE EVA.

He THE EVA wiLL BE {NHIBITEC FOR PROPELLANT LEAK.

MI SSI ON REv{ CATE SECTICN GROUP P AGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTICN 2 ~ FLIGHY OPERATION RULES - GONCLUDED

ITEM

-

ALTERNATE MISSIGON

A

C.

EQ

1. CSM CNLY -'EO SCIENCE, SPS INCLINATION CHANGE. ORBIT FOR SCIENCE CPERATIONS
WILL BE A TRADE=-CFF TC PRUVICE MCST OPTIMUM SIM BAY PHDTOGRAPHY CONDITIONS
YET REMAIN WITHIN RCS DEQRBIT CAPABILITY.

2. CSM/LM = EU SCIENCE+ INCLINATIGN CHANGEs ESTABLISH ORBIT FUR OPTIMUM SIM BAY
PHOTOGKAPHY CONDITICNS.

1. CSM UNLY =~ SIM-BAY EXPERIMENTS. APPROXIMATELY 6-DAY STAY, 60 NM CURCULAR
CRBIT.

2, CSM/LM NG LANDING CAPABILLTY) = SIM BAY EXPERIMENTS. APPROXIMATELY 6-DAY
STAY, 60 NM CIRCULAR GRBIT, DPS TEI. .

IN ANY ALTERNATE MISSICN wITHIN THE CONSTRAINTS OF PROPELLANT REMAINING AND OTHER

UPERATIONAL CONSIDERATICNS SUCH AS CREW SAFETY AND SYSTEMS LIFETIME, THE COMBINED LN
ASC/0ES STAGES WILL RE QISPUSED UF IN THE FULLCWING URDER OF DESCENDING PR{ORITY---

te LUNAR IMPACT
2. CCEANn IMPACT

3. LULNAR ORBIT

MISSION REV ] CATE SECTIEN GROUP PAGE

APCLLO iS|FNLF 5/3/71 | FLIGHT ’ GENERAL
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 - MISSION KULE SUMMARY

1Ten

THIS SECTICN IS A SUMMARY GF THE DATA PRIDRTY GUIDELINES BY MISSION PHASE, SLV RULES BY MISSICAN
PHASEs AND SYSTEM$S GU/NU-GC CRITERIA UN CHARTS BY MISSION PHASE.

THE SUMMARY KULES PLUS THE CHART ARE REQUIRED TU ENCUMPASS EACH PHASE.

THE CAPARILITY LISTED [N VHE CHARTS AKE THE REQUIREMENTS FfOR INITIATION OR CONTINUATION OF A
W1 $STUN PHASE UR EVENT. MISSION EVENTS FROM UNDUCKING TO PDI IGNITION REQUIRE THAT THE VEHICLES
MEET THE LUNAR STAY wiTH EVA CRITERIA AND HAVE THE CAPABILITY YO LAND, ASCENC, AND RENDEZVOUS.

frsk LAUNCH wWILL BE ABORTED FOR THE FOLLCWING PEASONS~=~
A. SLv ‘
S=1C ACJACENT ENGINES CUT (TIME- DEPENCENT)
S=11 GIMBAL ACTUATOk FARCCVER INBUAKLC PRIOR TO S-Ivd TO CUIl CAPABILITY
VICLATICN UF AUTO/MANLAL ECS LINMITS
S-11 ENGINE FAILURES (TIVME CEPENDENT)
S=11 LCSS CF CONTROL (TIME LEPENDENT)
FATLURE Or SECUND PLANE SEPARATIDN
S-1vB LOSS OF HYDRAULIC FLUID (PRIGR TO S=IvB IGNITION)
S=Ivd LJSS (F THRUST (TIME CEPENOENT) (PCSSIBLE CUl CAPABILITY)
S-IvB COLD HE SHUTUFF VALVE(S) FA[LED CPEN
e CsM
1. ENVIRUNMENTAL
LCSS OF CABIN ANC SUIT PKESSURE
LSS CF CABIN PKESSULRE ANU SUIT CIKCULATICN
FIRE/SMUKE IN CVM
LCSS CF CABIN FPPESSURE AND (J2 MANIFCLD LEAK
e ELECTRICAL
THE FULLUWING PCWER SCURCES ARE REQGUIRED Tu CONTINUE LAUNCH==--
(A) CNE F/C Uk BUX BAT PLUS CNE ENTRY BAT, OR
(B) THREE ENTKY bATS
UNCOGNTROLLABLE SHCRTED MAIN HBUS
LCSS CF BOTH AC BUSES DUKING MCOE I OK MGCE I
3. PRUPUL ST JN

SUSTAINED LEAK CR LLSS OF HE PRESSURE (SOURCE UR MANIFOLD) IN B8QOWH CM=-RCS
RINGS (MUDE I CNLY)

Co VIULATICN OF TRAJECTCRY LIMIT LINES
V. TEtAv DISCRETION WltlL EE LSED FIK—-—=
1. SULT/CABIN CCNTAMINATIUN

2. VEDI CAL PROBLEMS

MISSIUN REVE CATE SECTION GROULP PAGE

APGLLO 1SIFNL | 5/3/71 I MISSION KULE L AUNCH PHASE
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NASA - Manned Spacecraft Center

SECTION

3 = MISSION RULE SUMMARY = CONTINUED

MISSION RULES

1TEM

THE S—~IVB EARLY STAGING wIiLL RE USED AFTER 'S-[v8 TG COl* CAPABILITY FOR THE FOLLOWING =--

S~11 GUIMBAL ACTUATOR INBCARD HARDQVER

S=I11 LCSS CF CCNTROL

S=1T ENGINE FAILURES

S=IVB CLLD HE SHUTUFF VALVE(S) FAILS CPEN (AFTER TWR JETT)

SHITCHOVER TO CSM GUIDANCE wILL BE PERFCRMED FOR--

SATURN GUIDANCE REFERENCE FAILURE

KJlt NUMBERS 3-4 THRLUGH

4-10 ARE RESERVED.

MISSIUN

CATE

SECTIGA

GRUUP

PAGE

APQLLO 15

5/3/71

MISSION KULE
SUMMARY

LAUNCH PHASE
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MISSION RULES

SECTICN 2 - MISSION RULE SUMMARY = CONTINUED

1M

————

=11

>=1¢

¢ EARTH ORBIT *

CSM SEPAKATICN FROM THE S—-Iv3 (wWITHOUT LM EXTRACTION) wWILL BE PEKFORMED EARLY FOR THE FULLOWING

SLV CuUNDITIGNS {CUNSIGERATIUN WILL 3E GIVEN TC EXTRACTING THE LM LATER If THF CONDITION CAN
LUKRECTED)

*S5-1VB RANGE SAFETY PROPELLANT CISPExSAL SYSTEM ARMS INADVEKTENTLY AFTER INSERTION AND PRIOR
SAFING

¥*S~1ve LOX TANK PRESS IS GREATER THAN 50 &SI

Li1SS UF ATTITUDE CONTKGL LURING TB5 (CREW CISCRETIONI

*S5-[Vts COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

#*STAKT BCTTYLE GREATER THAN 1370 PSIA

“PERFIIRM SPS MANEUVEK TO A SAFE DISTANCE

CSM SEPARATICN HROM THE S-IVve (WITH LM EXTRACTION) WiLL BE PERFORMED FOR=-=-

A, S-IvB NO=GJ FOR TLI

he CSM NC=0C FUR TL1 BLT Gu FGk EARTH LRBIET MISSIun

TLL wlte BE INAIBITED FOR===

>-1vd ENGINE MAIN LLX VALVE FBILS TC CLCSE AT CUTOFF

LSS JF ATTITUDE CCNTRCL

CUNFIRMED ACTUATCR HARUDOVER

LLSS UF ENGINE HYDRAULIC FLUIC

MISALIGNMENT RATE BETWEEN THE TU AND IMU IS CUTSIDE LIMITS

UNALLEPTABLE DIFFERENCES PETWEEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOYAL VELOCITY
[NSERTIUN

JNALGEPTABLE DIFFERENCE nETwroEN MmSFN AND {U UPBITAL DECISION PARAMETERS

et

U

AY

MISSIUN REV ] DATE SECTICA LROUP PAGE

AFCLLO I5]FNL | 65/3/771 MISSION RULE EARTH ORBIT
SUMMARY 3-3
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 ~ MISSION RULE SUMMARY ~ CONTINUED

ITEm

[ TN

3-14

3~15

3=-16

TUI WILL BE TERMINATED FOR ===

&, PITCH OR YAw BODY RATES GREATER THAN 10 DEG/SEC

8.  ROLL BCDY RATE GREATER TFAN 20 DEG/SEC

C» PITCH CR YAW ATTITUZE DEVIATIONS FROM NOMINAL PROUFILES IN EXCESS OF DEG

Ue UVERBLRN WHERE VI (CMC) EQUALS VI (PAC) PLUS 2 SECUNDS

TLL AILL BE PERFORMED WITH MANUAL BACKUP FQR==-
e A SATURN GULOANCE REFERENCE FATLURE =-== (SM TAKEGVER IN EARTH ORBIT OR CURING Tl

de SATURN AC.CELERCMETER FATLURES === [U CCMPUTER CONTROL WITH A MANUAL CUTCFF BASED
INEKTIAL VELUCITY FRUM THE CMC.

CSM SEPEKATIUN (wITH 24-SEC RCS ASAP FROM THE S—IVe wILL BE DONE FOR LOSS OF S-1vs
CuNTHIL.

RULFS 3-17 THRUUGH 3-20
ARE RESERVEC.

ON  TOVAL

ATTITUCE

MISSION KEV | DATE SECTION GRUUP PAGE

APOLLO 1S FFNL | 573771 [MISSIUN RULE EARTH ORBIT
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NASA - Manned Spacecraft Center
MISSION RULES

SECTICN 3 - MISSLAN RULE SUMMARY ~ CONTINUED

*TC AND E*

2-21 TD AND E wWILL NCT BE‘PERFCRMEC FCR==~
A. PILOTS EVALUATIUN OF RATES ANC ATTITUDES, AND SLA CONFIGURATION NUT ACCEPTABLE.
B THE SLV IS NO-GO FOR---

L. VIGLATION UF S-Iv8 EULKHEAD OELTA p LIMITS

2. LCX TANK PKESSULRE GREATER THAN 50 pSI

RULE NUMBERS 3-22 THKOUGH
3-29 ARE RESERVED,

MISSION kFV | DATE SECTICN GROUP PAGE

APCLLU 1S ]FNL }5/3/T1 JMISSICN RULE TO AND E
SUMMARY 3-5




NASA - Manned Spacecraft Center

MISSION RULES

BECTICN 3 - MISSION RULE SUMMARY - CONTINUED

1TEM

3=3¢

3=~31

-—— -

' TRANSLUNAR COAST

B S

THL 5 AND N WLLL BE THE PHIMARY MOUE NF EXECUTING TRANSLUNAR MCC.

MLUCJURSE CURRECTION NOMINAL EXECUTLUN POINTS WILL EBE AT THE FOLLOWING---

A, TLL C/0 + S HIUKS

B TLI C/C + 28 HUUKS

C. LCl = 22 HCURS

Ue (WD)

VUK Iivs THE

MULE

ot

A ALL ABOFT

CHawT

5 HUURS

LUl BURNy THE FLIGHFT CREW wlLL TAKE THE FOLLOWING ACTION==--

TimMe

1¢34 T

1455 T:)

1e¢57 11

3607 T)

1+34
1+55

1457

A0 7

6+32

MANEUVE RS ARF

LUl BBCRT PUDES

DELTA VM TYPE ABORT

"0 0 e42 TOPS 2-WR DIPECT ABORT

642 TO 789 DPS 30~-MIN DIRECT ABURT

78y TO 839 DPS TU DEPLETICN 30-MIN DIRECT

ABUKT FOLLOWED RY AN APS BURN
2 HOURS LATER

809 10 1313 DPS 2-IMPULSE CIRCUMLUNAR ABORT

1313 TU 29%8 EXECUTE TEL (SPS OR OPS) AT NEXT
OPPGRTUNITY OR INITIATE ALTERNATE
MISSION

MCC TARGETED EXCFPT THE UPS 30=MIN ABUKT IS TAKEN FRUM THE CREW

D. CONTRCL LIMITS APPLY AS FOLLOIWS---

LCI DELT
) To1

1436 T

30 T

IF ANY

1)

AT

+34
3¢5
C/i

SECL

LCl DELTA V LIMITS

d TC o642 TIGHT

642 TC 1441 LUODSE

lesl TC 2S98 TIGHT
NCTE

vALL vALUE CLUSES PRFMATURELYs SHUT COWN GOOD BANK
PRILR (L CUTubr FOk VERIFICATION CF THE FAILURE

NCTE

REFERENCE RULE 3-86 FUOR DEFINITIGN UF TIGHT AND LOOSF LIMITS

RULES 3-33 THRCUGH
3-37 ARL KESEKRVED.
MISSIUN REV ] DATE SECTICN ) GRrROUP PAGE
APCLLU 1S FNL | 5/3/71 | MISSION wkULE TRANSLUNAR
SUMMARY COAST 3-6
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MISSION RULES
SECTICN 3 = MISSTUN RULE SUMMARY = CONTINUED

ITEM

=4,

PRIOR TO UNDOCKING, CSM¥ ¥ANEUVERS WILL BE SCHEDULED WHEN KEQUIRED TO CORRECT THE FULLUWIANG

SITUATIONS=---

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

Be DEVIATION IN APPROACH .AZIMUTH GREATER THAN +/- 10 DEG FROM THE NOMINAL «
C. CURRENT PERICYNTHION ALTIVUDE LESS THAN 30,000 FT.

Ve PREDICTED ALTITUDE AT PCI IGNITIUWN LESS THAN 30,700 FT UR GREATER THAN 792,000

(PREDICTICNS WILL Bt BIASED USING EXPECTED/CALCULATED mw(RST CASE PROPUGATION ERRORS).
NCTE

WHEN PCSSIBLE ANY REQUIREC MANEUVERS(S) WOULD RE
SCHEDULEDU SHORTLY AFTER CREW WAKE-UP ON PODI DAY.

D01 KESIDUALS=~~
A UNDERBURNS (PUSITIVE RESICUALS) willL NLT BE TRIMMED.
e FiDk NVERbUKNG (NEGATIVE RESIDUALS)y TRIM G AND N AXIS TO WITHIN 1 FPS.

1. FCKk CVERBUKNS LFSS [HAN 2.2 FPSy TRIM TO -1 FPS WITHIN THE =-X SM RCS
THRUSTERS

2. FOR OVERBUKNS GKEATER THAN 2.2 FPS BUT LESS THAN 10 FPS, PITCH 187 DEGREES
ANU TRIM Tu FPS USING +X S¥ RCS THRUSTERS

3. RESIOUALS GREATER THAN 1O FPS WILL BE TRIMMED USING SPS

Ce IF EITHEK THE U AND N HAS CBVIQUSLY #ALFUNCTIONEDs THE NEGATIVE RESIDUAL INDLCATED BY
EMS wILL BE TRIMMED.

Vvl 111K MANFUVER RESICUALS---
A, TRIM THE IN-PLANE HORIZONTAL RESIDUALS (UNDERBURNS AND OVERBURNS) TO ¢ 2 FPS,
B, FOR OVERBURN RESIDUALS CIN-PLANE HORIZONTAL)

L. GREATER THAN 3.2 FPS BUT LESS THAN 10 FPS, PITCH 180 DEGREES AND TRIM TO 2 FPS WITH SM RCS
+X THRUSTERS

2, GREATER THAN 10 FPS, THE SPS WILL BE USED TO TRIM

C. IF THE GSN HAS OBVIOUSLY MALFUNCTIONED, THE EMS WILL BE UTILIZED TO TRIM THE IN~PLANE
HORIZONTAL RESIDUAL.

D. OUT-OF-PLANE AND RADIAL RESIDUALS WILL NOT BE TRIMMED.

(A}

THE

M1 SSION REv | CATE SECTICN GRUUP PAGE

APCLLO 15FFNL § 5/3/71 JMISSIUN mULE LUNAR ORBIT
SUMMARY 3=-7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 - MISSLLN RULE SUMMARY = CONTINUED

AT AQOS AFTER DOl AND THE 0OI TRIM MANEUVERs THE REQUIREMENT 'FOR THE

OETERMINED BY EVALUATION GLF THE THREE TRAJECTCRY MONEITORING SOURCES. THFSE SQURCES -

EMS,

A.

B.

AND MSFN = wWiLL BE EXAMINED WITH THE FOLLOWING CRITER[A--=-

IF MSFN RADAR DATA IS VALID AND REASONABLE, A STAY VOTE FROM MSFN IS REQUIRED TO
REMAIN IN THE LOW ORBIT.

IF MSFN RADAR DATA IS INVALID OR UNAVAILABLE, THE FOLLOWING CRITERIA APPLY--~

1. .IF THE G&N AND EMS ARE AVAILABLE, BOTH SOURCES MUST INDICATE STAY TO REMAIN
IN THE LOW ORBIT,

2. IF ONLY THE GEN IS AVAILABLE, IT MUST INDICATE STAY TO REMAIN IN THE LOW ORBIT.

3. IF THE EMS RESIDUAL IS TRIMMED DUE TO CREW OBSERVATION OF A GEN MALFUNCTION,
THE BAILOUT MANUVER WILL BE EXECUTED AT THE NOMINAL TIME.

NOTE-—-~

1. THE EMS VOTE IS NO STAY IF THE EMS INDICATES A 6-FPS OVERSPEED AFTER TRIMMING THE GEN.

2, THE MSFN VOTE IS NO STAY IF THE INCOMING RADAR DATA INDICATES A CLOSEST APPROACH
ALTITUDE OF GREATER THAN 1.0 NM ABOVE THE LUNAR TERRAIN. THIS ALTITUDE CORRESPONDS

TO A PERICYNTHION ALTITUDE OF TBD NM AND DOPPLER RESIDUALS AT AOS OF IBD CYCLES
PER SECOND,

THE FOLLOWING RNDZ/KESCUE OFPTIONS wWILL Bt UTILIZED AS NECESSARY FOR FARLURES
TEKMINATION CF LUNAR LANDING---

A,

A.

D.

FOR FOLLOWING RN

FOR FAILURES FROM CIRCULARIZATIONTO CIRCULARIZATION PLUS 1 HR, EXECUTE THE PDI ZERO ABORT
SEQUENCE WITH DOCKING IN ABOUT 3~1/4 HR.

FOR FAILURES FROM CIRCULARIZATION PLUS 1 HR TO PDI, EXECUTE THE NO PDI + 12 ABORT SEQUENCE
WITH DOCKING IN ABOUT 5-1/4 HR.

ABORT DURING POWERED DESCENT WILL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD AVARIABLE ABORT
TARGETING, FOR ABORTS DURING THE FIRST 6 MIN 10 SEC, DOCKING SHOULD OCCUR WITHIN S-1/4 HR. FOR
ABORTS AFTER 6 MIN 10 SEC, DOCKING WILL OCCUR WITHIN 3-1/4 HR,

FOR COMPLETE LM FAILURES PRIOR TO PDI, THE CSM WILL EXECUTE A 5-IMPULSE RESCUE WITH DOCKING IN
ABOUT 7-1/4 HR FROM PDI,

wiJLE NUMBERS 3-43 THROUGH

3-48 ARE RESEKVED

BAILOUT MANEUVER

WILL &F
AND N¢
REQUIRING

MISSION REV ] DATE SECTIUN GRuUUP PAGE
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MISSION RULES
SECTION 3 = MISSICN RULE SUMMARY - CONTINUED

3-4G

PO

IGNITION

THt FULLLWING ACTION WILL BE TAKEN=--

A.

>

B.

AUTGC ULLAGE GuUL

- If NO AUTU UPS TGNy FLIGRT CREW PEKFCRM MANUAL UPS TGNITIOM
Yu ALTL ULLAGE

-FLIGHT CREW BACk UP THE ULLAGE MANEUVER

=IF NC AUTC DPS IGN FLIGHT CREW wiILL NC=GO POI

UATA [S REULIKED FOR LANDING-=~
LOCK ON

1. LR CONVERGENCE (ALTITUDE ONLY) - DATA NOT BEING ACCEPTED OR CONVERGING
FOLLOWING LOCK~ON FOR 60 SECONDS ~ ABORT

2. LR DATA ACCEPTED AND CONVERGED CONTINUOUS TO P64 - CONTINUE MISSION [F LOSS OF
LOCK OCCURS IN P64.

3. LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO P64,

)) LANDING RADAR REGAINED IN P6h

(1) DATA ACCEPTED BY LGC - CONTINUE MISSION

) DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING
® LANDING RADAR NOT REGAINED IN P64 ~ ABORT

4, LATE LR LOCK-ON WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P64,
()] DATA ACCEPTED BY LGC - CONTINUE MISSION
(B8) DATA NOT ACCEPTED BY LGC ~ ATTEMPT MANUAL LANDING

MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPORATION~-~-

1. PGNS ALTITUDE LESS THAN 22,080 FEET AND PGNS NAVIGATION ERRORS, CONFIRMED BY
MSFN OR DOPPLER RESIDUALS THAT CAUSE THE AGS-PGNS RADIAL VELOCITY DIFFERENCE TO
EXCEED -10 FPS - ABORT

2. PGNS ALTITUDE LESS THAN 18,000 FEET AND PGNS NAVIGATION ERRORS, CONVIRMED BY
OOPPLER BUT MOT BY AGS, THAT CAUSE THE MSPN-PGNS RADIAL VELOCITY OIFFERENCE
TO EXCEED -20 FPS - ABORT

3. PGNS ALTITUDE LESS THAN 10,000 FEET---
A CONFIRMED PGNS CROSSRANGE VELOCITY ERROR (DELTA Y DOT) EXCEEDS +40 FPS (SOUTH) - ABORT

() RAIDAL N69 NOT INCORPORATED -~ ABORT
b4, PGNS ALTUTUDE LESS THAN 6,000 FEET---ABORT

MisSIUN kEV] CaTE SECTION GRUUP PAGE

APCLLU 15] ALY 573771 I MISSICN RULE LUNAR ORBIT
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MISSION RULES
SECTION 3 = MISSICN RULE SUMMARY ~ CONTINUED

LTEM

-

POWERED DESCENT wILL BE TERMINATED FCR THE FOLLOWING---

A.

AN

PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULTS IN THE FOLLOWING
AGS=PGNS VELOCITY DIFFERENCE---

DELTA X DOT (DOWNRANGE) GREATER THAN + TBD OR -45 FPS
DELTA Y DOT (CROSSRANGE) GREATER THAN #90 FPS
DELTA Z DOT (RADIAL) GREATER THAN +TBD OR =35 FPS

PGNS NAVIGATION ERRORS, CONVIRMED BY DOPPLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE
FOLLOWING MSFN-PGNS VELOCITY DIFFERENCES---

DELTA Y DOT (CROSSRANGE) GREATER THAN %200 FPS

DELTA Z DOT (RADIAL) GREATER THAN + IBD OR - 35 FPS
COMMANDED THRUST INCREASING PRIOR TO THROTTLE~DOWN OR P63 TGO = 80 SEC.
NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS 15 SEC
FAILURE TO ACHIEVE FTP BY NOMINAL TIG +31 SEC (ABORT AT GTC DIVERGENCE.)
FAILURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDS

THE FOLLOWING PGNS ALARMS---20105,00214, 20430,20607,21103,20607,01107,21204,21302,21401,00402
(CONTINUING)

VIOLATION OF ™E TIME BIASED DPS ABORT BOUNDARY

NO THROTTLE RECOVERY WITHIN 40 SEC AFTER GTC EQUALS 57 PERCENT

ABORT wILL NT BE PERFCRMEC FUR PGNS FAILURE AFTER OBTAINING PITCHOVER IN THE APPROACH PHASE.

WULE NJMBER
3=-53 IS RESERVED.

MISSION REV | LATE SECTION GROUP P AGE

APGLLO 15)FNL § 573771 JMISSION RULE POWERED
SUMMARY DESCENT 3-10
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MISSION RULES
SECTICN 3 ~ MISSION RULE SUMMARY = CONTINUED

1TEM

* LUNAR SURFACE EVA PHASE'

3-5¢4 CONSTRAINTS ANO CPTIONS

A, PLSS WALK-BACK CONSTRAINTS WILL INCLUDE A 10-MINUTE ALLOWANCE FOR THE CREW TO ASSEMBLE THE
EQUIPMENT DESIRED TO RETURN TO THE LM AND 13 MINUTES FOR EVA CLOSE-OUT AND WILL BE BASED ON A
WALKING RATE OF 3.3 KM/HR,

B. VARIOUS COMBINATIONS OF AVAILABLE EQUIPMENT AND CAPABILITY WILL BE UTILIZED AS REQUIRED TO
ACCOMPLISH TRAVERSE OBJUECTIVES (E.G., DRIVING THE LRV PART WAY AND WALKING THE REST, USE OF PLSS
COMM RELAY AS A HALFWAY STATION ALLOWING ONE CREWMAN TO GO FURTHER, CARRYING THE LCRU, ETC.).

C. THE FOLLOWING CHARTS SUMMARIZE THE TRAVERSE DISTANCE CONSTRAINTS FOR THE NOMINAL EVA PLAN
(NUMBERS TBD), .

1. COMMUNICATIONS (VHF TRANSMISSICN KANGE ASSUMING LEVEL SUKRFACE WITH LUNAR
RAUIUS UF CURVATURE)

|, : f | [ 1
LM LLCRU ] ICUR | LMP
L85 kM Ne65 KM .93 KM

USING THIS RELAY TECHNIQUE, THtE MAXIMUM TRAVEKSE DISTANCE FROM THE LM IS
APPRUXIMATELY 3.4 KM,

2. ENMU CUNSUMABLES =« SEE FOLLCWINC PAGE

D. THE PREMISSION ESTIMATES USED IN DEFINING THE OPERATIONAL ENVELOPE, BSLSS RIDEBACK AND NORMAL
RIDEBACK LIMITS, WILL BE UPDATED AS NECESSARY DURING THE TRAVERSE BASED ON A REAL~TIME
ASSESSMENT OF MOBILITY AND CONSUMABLES,

i
i

MISSION REV | CATE SECTICN GRUUP PAGE

APCLLU 15FNL | 573771 IMISSION RULE LUNAR SURFACE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 =~ MISSION RULE SUMMARY = CONTINUED

REV] ITEM
EMU CONSUMABLES
LRv/BSLSS/0pS W\ EVA 1
WALKING/PLSS 2 BSLSS
: CONSTRAINT?
IS DIST
o LRV/0PS (H)? | : FROM
‘LM MAN EVA
WALKING/BSLSS/0PS (L)° BsLss
WALKING/OPS (H)°r¢ CONSTRAINT*
$
EVA TIME DIST FROM LM
T
EVA ?
LRV/BSLSS/OPS(L)\
: ab BSLSS
3 WALKING/PLSS CONSTRAINT*
i DIST oSt
i LRV/0PS ()P LRV
i WALKING/BSLSS/0PS (LI°
’ ‘ BSLSS
WALKING/0PS (H)°*¢ CONSTRAINT
EVA TIME DIST FROM LM
EVA3
LRV/BSLSS/0PS(L)® \
ab
WALKING/PLSS :BSLSS
CONSTRAINT®
AN o
o LRV/0PS(H® LRV
WAL KING/BSLSS/0PS (L)*
BSLSS
WALKING/0PS (H)°+d. CONSTRAIN
‘NOTES ,
‘ EVA TIME " %0perational LRV - 2 Man EVA DIST FROM LM
YOperational LRV - 1 ManEVA - -+ -
LRV not avallable - 2 Man EVA
RV et aaitable - 1 Men VA
|M1sston  |rev Joate  [section . | eroup Jpace |
10 15 [FNL | S{3f{ 7 {MISSION RULE - UUNAR SURFACE: .o
Arouo 15 fBm L MARY |EVA PHASE 3-12
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‘ MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CUNTINUED

ITEM

3-55

TEKMINATION/CURTATLMENT

A.

B.

E.

AFTER START OF A DRIVING TRAVERSE, THE TIPELINE WILL BE OPTIMIZED TO REMAIN WITHIN THE LRV DRIVING
CAPABILITY TO RETURN TO THE M.

IF LRV MOBILITY IS DEGRADED, THE FOLLOWING WILL BE EVALUATED TO ACCOMPLISH MAXIMUM SCIENTIFIC
RETURN==~

1. TRAVERSE DISTANCE
2, TIME AT EACH STOP
3. DELETION OF STOPS

THE LRV WILL BE UTlLlZEb, IF ITS SPEED IS APPROXIMATELY THE AVERAGE WALKING SPEED, BECAUSE OF
ITS SCIENCE AND EQUIPMENT PAYLOAD CAPABILITY AND ITS ABILITY TO REDUCE METABOLIC RATES.

FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYMENT, THE FOLLOWING PREFERRED
DEPLOYMENT INTERRUPTION POINTS WILL BE OBSERVED IF PERMITTED BY CREW SAFETY CONSIDERATION--~

1. REMOVE ALSEP PACKAGES 1 AND 2, CLOSE SEQ BAY DOOR. EMPLACE ALSEP PACKAGES WITH EXPERIMENTS
IN AND FACING THE SWN, '

2. TILT FUEL CASK. ODOME NOT REMOVED.,
3. TILT FUEL CASK. REMOVE DOME. DO NOT DEFUEL.
b, FUEL RTG. CARRY ALSEP TO DEPLOYMENT SITE. REMOVE SUBPALLET FROM PACKAGE 1 AND PACKAGE 2.

CARRY PACKAGE 1 TO EMPLACEMENT SITE (DO NOT DEPLOY). CONNECT RTG CABLE TO C/S (DO NOT
ACTUATE SWITCHES).

Se CONNECT SIDE CABLE AND HFE CABLE TO C/S. REMOVE PSE, SWS, AND LSM FROM SUBPACKAGE 1. ALIGN C/S
AND RAISE SUNSHIELD. MOUNT ANTENNA MAST, GIMBAL AND ANTENNA. LEVEL AND ALIGN ANTENNA. DEPRESS
SHORTING PLUG AND ROTATE ASTRO SWITCH 1 CLOCKWISE ON WAY BACK TO LM.

6. DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS., A HOLD POINT EXISTS AFTER EACH EXPERIMENT IS DEPLOYED.
DEPRESS SHORTING PLUG SWITCH AND ROTATE ASTRO SWITCH 1 CLOCKWISE ON WAY BACK TO LM.

EMU FAILURES
1.  TERMINATE EVA

FOR THE FOLLOWING EMU FAILURES, THE CREW WILL CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED
(5 TO 10 MINUTES), RETURN TO THE LM, AND EXPEDITIOUSLY COMPLETE CLOSEOUT ACTIVITIES=-=

(€)) EMY REG PRESSURE LESS THAN 3.75 BUT MORE THAN 3.4 PSID
®) LOSS OF THERMAL CONTROL

(D] LOSS OF PRIMARY OXYGEN SYSTEM

()] LOSS OF CRITICAL INSTRUMENTATION

2, TERMINATE EVA IMMEDIATELY

FOR THE FOLLOWING EMU FAILURES, THE CREW WILL CEASE THEIR SURFACE ACTIVITIES AND
IMMEDIATELY INGRESS AND REPRESSURIZE THE M-—-

(A)  EMU REG PRESSURE LESS THAN 3.4 PSID
®) LOSS OF VENTILATION
(C)  CONTAMINATION IN VENTILATION SYSTEM
® LOSS OF PLSS POWER

Misslan REV | OATE SECTION GROUP PAGE

APCLLU 1S5JFNL | 5/3/71 FMISSICN RULE LUNAR SURFACE
SUMMARY EVA PHASE 3-13
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MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CUNTINUED

3=517

PKECEDENCE/SCHEDULING GUICELINES
A, FOR ANY MALFUNCTION ON A SURFACE TASK, A MAXIMUM OF 10 MINUTES WILL BE SPENT ON THE CONTINGENCY
PROCEDURE BEFORE THE TASK IS ABANDONED, WITH THE FOLLOWING EXCEPTIONS---
1. RTG FUELING - UP TO 20 MINUTES WILL BE ALLOWED IN EXERCISING RTG FUELING CONTINGENCY
PROCEDURES.
2. ALSEP PACKAGE 1 TO PACKAGE 2 CABLE COMNECTIONS -~ UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING
THE CABLE CONNECTIONS.
3. ALSEP ANTENNA ~ UP TO 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.
4, LRV ANOMALIES - UP. TO 10 MINUTES WILL BE ALLOWED FOR ISOLATING MALFUNCTIONS. UP TO 30 MINUTES
WILL BE ALLOWED TO RECOVER UTILIZATION OF THE VEHICLE.
B.  IF IT IS NECESSARY TO CURTAIL EVA TASKS, THEY WILL BE DELETED IN ACCORDANCE WITH THE FOLLOWING
SPECIFIC TASK PRECEDENCE LISTING---
TBD
C.  IF A TASK 1S NOT ABANDONED AND IS LEFT INCOMPLETE AT THE END OF AN EVA, IT WILL BE SCHEDULED DURING
A SUBSEQUENT EVA CONSISTENT WITH ITS RANK WITHIN THE PRIORITIES DEFINED.
LKV SYSTEMS/NAVIGATIUN
A.  THERE ARE NO MINIMUM LRV SYSTEMS REQUIREMENTS WHICH WOULD CAUSE ABANDONMENT OF THE LRV IF CREW
EVALUATION OF THE FOLLOWING ARE PROTECTED---
1. MOBILITY AND CONTROL
2. TRAVERSE RATE IS AT LEAST APPROXIMATELY EQUAL TO WALKING RATE
3. REDUNDANT LIFE SUPPORT CAPABILITY FOR LM RETURN
B.  WITH A NONOPERATIONAL LRV NAVIGATION SYSTEM, ONE OF THE FOLLOWING CAPABILITIES 1S REQUIRED FOR A
RETURN TRAVERSE---
1. REASONABLE VISUAL ACCESS OF THE LM
2. REASONABLE VISUAL ACCESS OF THE OUTBOARD TRAVERSE PATH
3. SUN RELATIVE BEARING TO THE LM
COMMUNICATIONS/TV
A.  THE FOLLOWING COMM CAPABILITY IS REQUIRED TO START AND CONTINUE A TRAVERSE---

1. MSFN VOICE UPLINK TO ONE CREWMAN, AND VOICE DOWNLINK FROM ONE CREWMAN OR TV (FOR
MONITERING CREW RESPONSE).

2. MONITOR STATUS OF EMU CRITICAL PARAMETERS (MSFN OR CREW),

3. LOSS OF COMM WILL BE ACCEPTABLE DURING LRV MOVING OPERATIONS IF MINIMUM COMM REQUIREMENTS
CAN BE MET AT THE NEXT STOP. FOR APOLLO 15 THE MAXIMUM LOSS OF COMM WOULD BE APPROXIMATELY
30 MIN.

WHEN LCRU PROBLEMS PREVENT SIMULTANEOUS TV, VOICE, AND PLSS TM DATA, A TV SCAN MAY BE MADE AT EACH
GEOLOGICIAL STOP. HOWEVER, VOICE AND PLSS TM DATA WILL HAVE PRIORITY AFTER THE SCAN. :

THE MAXIMUM TIME OF CONTINUOUS OPERATION USIMG THE LCRU IN THE HAND-CARRY MODE WILL BE LIMITED TO
JIBD RESULTING FROM THERMAL CONSTRAINTS.
NOTE

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

MISSION REV ] 0ATE SECTIUN GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTICN 3 - MISSION RULE SUMMARY ~ CONTINUED

ROl ITEM!

__‘}__,_____.

D.

GCTA OPERATIONS

1.

2.

3.

4,

THE COLOR TV CAMERA WILL NOT BE POINTED SUCH THAT THE SUN WILL BE IN THE FIELD OF VIEW.
THE CAMERA MAY BE POINTED NEAR THE SUN. HOWEVER, IF OBJECTIONABLE FLARE OCCURS, THE GROUND
WILL REQUEST THE CAMERA TO BE MOVED OR WILL MOVE THE CAMERA VIA GROUND COMMANDS.

THE GROUND WILL MONITOR THE TV PICTURE AND RECOMMEND OR COMMAND CAMERA MOVEMENT TO PREVENT
IRREVERSIBLE VIDICON TUBE BURNS FROM REFLECTIVE OBJECTS.

BETWEEN EVA'S, THE TV CAMERA WILL BE LOCATED IN THE SUN AND WILL BE OFF TO MAINTAIN THERMAL
BALANCE,

IF THE THERMAL CONSTRAINTS ON THE CAMERA OPERATING TIME IN THE MESA ARE VIOLATED, THE
GROUND WILL REQUEST THE CAMERA BE TURNED OFF.

WHEN A BRIGHT OBJECT WITH A CONTRASTING OARK BACKGROUND IS IN THE FIELD OF VIEW, THE GROUND
WILL RECOMMEND OR COMMAND AN ALC SWITCH SETTING TO GET THE BEST PICTURE. THE ALC-PEAX WILL
GIVE THE BEST PICTURE OF THE BRIGHT OBJECT, AND THE ALC-AVERAGE WILL GIVE THE BEST PICTURE
OF THE DARK BACKGROUND,

MISSION REV | OATE SECTICA GROUP P AGE
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MISSION RULES
SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

LTEM

3~ 59

ALSE

A.

B.

C.

Fe

G.

AULF

p

IF THE SIDE DUST COVER OR CCIG DUST COVER COMES OFF DURING DEPLOYMENT, THE CREW WILL NOT ATTEMPT
TO REPLACE.

ALSEP SHORTING PLUG SWITCH AND ASTRONAUT SWITCH 1 WILL BE ACTIVATED IN THIS ORDER ASAP AFTER
DEPLOYMENT.

IF THE GROUND IS UNABLE TO COMMAND TRANSMITTER A 'ON' AND/OR EXPERIMENTS "ON'", THE GROUND WILL
REQUEST THE ASTRONAUT TO TURN ON ASTRONAUT SWITCHES 2 AND/OR 3.

IF THE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING PLUG SWITCH
AND ASTRONAUT SWITCH 1 WILL BE ACTIVATED “ON'" IF THE ANTENNA IS EMPLACED. IF THE ANTENNA IS NOT
EMPLACED, THESE SWITCHES WILL NOT BE ACTIVATED (PICK UP HERE ON EVA 2 ),

THE DRILL CORE STEM WILL HAVE PRIORITY OVER THE HFE BORE HOLES, THE HFE BORE.HOLES WILL BE
ATTEMPTED FIRST. EFFORTS WILL BE TERMINATED AFTER 20 MINUTES SHOULD PROBLEMS ARISE. HFE BORE
HOLES WILL NOT BE ATTEMPTED AFTER THE ADAPTER HAS BEEN REMOVED FROM THE DRILL.

IF A HARD OBJUECT 1S ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE ON
EITHER HFE PROBE HOLE, THE FOLLOWING WILL BE ACCOMPLISHED---

1. IF THE THIRD STEM SECTION IS NOT- ATTACHED, WITHDRAW AND START AT A DIFFERENT LOCATION FOR
MAXIMUM OF TWO WITHDRAWALS.

2, IF THIRD STEM IS ATTACHED, CONTINUE UNTIL 10 MINUTES OF POWER "ON' TIME FOR THE DRILL STRING HAS
ELAPSED, -

UNABLE TO DRILL NORMAL HFE BORE HOLES. THE FOLLOWING SHOULD BE ACCOMPLISHED--~

1. IF THE HOLE IS NOT DEEP ENOUGH TO EMPLACE HFE PROBES, LAY THE PROBE HORIZONTAL ON THE LUNAR
SURFACE AND COVER THE PROBE AND FIRST 6 FEET OF CABLE WITH SOIL TO A DEPTH OF SEVERAL INCHES.

2, IF THE HOLE IS NOT NORMAL DEPTH, ADD ONE DRILL STRING TO SUPPORT PROBE IF NECESSARY AND PLACE
PROBE IN HOLE AS FAR AS IT WILL GO.

NUMEERS 3=6) THKJIUGH

=79 ARt WKESERVED .

MISSION REV] CATE SECTION GROUP PAGE
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MISSION RULES

SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

ITEM

- -y

¢ ASCENT

ke 8

ASCENT

A.

the

GUIDANCE SWITCHOVER TC AGS WILL BE PERFORMED FOR ---

1. THE FOLLOWING PGNS ALARMS~-=20105400214, 20430, 20607, 21103401107,
21204+21302¢ AND 21501.

2. PGNS NAVIGATION ERRCRS (DURING ASCENT OR FOLLOWING DESCENT ABGRT) THAT
RESULT {N ANY CF THE FOLLOWING CONDITIONS ==~

(A) AGS PREDICTED Hp AT INSERTICN LESS THAN 40,000 ¢T
(B) AGS PRECICTEC Ha AT INSERTICN GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES

(C)  AGS PREDICTEC INSERTION WEDGE ANGLES GREATER THAN 1.0 DEG (DESCFNT ABORT CASE CH
CUELLIPTIC SEJ RNDZ) GREATER THAN 0«5 DEG (SHORT RNODZ)

3. CON?IRMED PGNS NAVIGATION ERRORS THAT KESULT IN THE FOLLOWING NMSFN PGNS
VELOCITY DIFFERENCES=~=~
(A) DELTA VX (CCWh RANGE) GREATER THAN ¢/- 24 FPS

(B) DELTA VY (CROSS RANGE) GREATER THAN +/- 90 FPS (COELLIPTIC SEC RNDZ) GREATER THAN
+/- 45 FPS (SHCRT RNDZ)

(C) DELTA VZ (RADIAL) GREAYER THAN ¢/= 37 FPs
THE GROUND wiLL NOT REQUEST SWITCHOVER AFTER AGS TG® LESS THAN 31 SECONDS.

DURING ASCENT, THE AGS wiILL BE DECLARED NO-GO TF CONFIRMED AGS NAVIGATION ERRDRS RESULT
IN---

1, PGNS PREDICTED INSERTIUN Hp LESS THAN 30,000 FT

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

3. PGNS PREDICTED INSERTIUN WEDGE ANGLE GREATER THAN 1.0 (COELLIPTIC SEQ RNO2)
GREATER THAN 0.5 DEG (SHORT RNDZ)

KEQUI REMENTS TU COMMIT TC THE SHORT FNOZ

A.

PRICR TC L/U THE FULLGWING IS REQUIREC---

l. CNE OPERATIONAL LM NAVIGATION SYSTEM

2. wEDGE ANGLE AT LIFT-O0FF LESS THAN 0.5 DEG.

3. NC VICLATION OF THE NAVIGATIUN REQUIREMENTS (REFERENCE MATRIX PAGE 3-18)
AT INSERTION (PRE-TWEAK) THE FOLLCWING IS REWUIRED---

le ThEAK DELTA V LESS THAN 6J FPS

1]

. PCST-TWEAK Hp GREATER THAN 5 AM
3. NC VIOLATIUN OR THE NAVIGATICA REGUIREMENTS (REFERENCE MATRIX PAGE 3-18).

(NCTE-~=-WITH THE EXCEPTION CF COMPUTERSy NO ONBOARD NAVIGATION SYSTENS ARE
VERLFIED AFTER LIFT-OFF)

Ml SSTON REV] CATE SECTICA GROUP PAGE
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1. R indicates that the system is required for the NAV technique to be available.

2. The numbers indicate which technique the system is required for.

3. The acceptable combinations of NAV techniques maintain two independent NAV methods .

4. EITHER SOURCE is adequate for () cases.
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MISSION RULES
BECTION 3 - MISSLON RULE SUMMARY = CONTINUED

ITEM

3-84

*TRANSEARTH COAST®

TRANSEARTH MCC NOMINAL EXECUTION POINTS WILL BE AT THE FOLLOWING=--

A. TEI + 17 HOURS
Be El ~ 22 HCURS
Ce El - 3 HOURS

TRANSEARTH ¢CC PHILOSOPHY===

THE G8N 1S THE PRIMARY MODE. OF EXECUTION FOR ALL TEC McCC's.

CSM EVA

A. ATTITUDE/RATES CONSTRAINTS==-
THE SUN LOOK ANGLES WILL BE MAINTAINED AT THETA 145 DEGREES, PHI 350 DEGREES % TBD DEGREES.
Be SIM BAY CCNSTRAINTS ~—

l. A FAILURE OF ANY EXPERIMENT CCVER OR EXTENSION MECHANISM WILL NOY 'PRECLUDE
AN EVA FOR FILM RETRIEVAL.

2. FATLURE OF THE SATELLITE TO CLEAR THE LAUNCHERy FOLLOWING A VALID ONBOARD
LAUNCH INDICATICN (TB - GREY) wWilLL PRECLUDE THE NOMINAL CMP EVA.

MISSION REV] CATE SECTION GROUP P AGE

SUMMARY EVA PHASE . 3-19
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY ~ CONTINUED

THE +OLLUWING GUIDELINES WILL APPLY TO LM MANEUVERS~~-
A, TRIMMING
1. VESCENT ABURTS/ASCENT
(A)  wITH (UMM - TRIM CONTROLLING SYSTEM UNLESS GKUUND ADVISES NIFFERENTLY.

(B) WITHUUT CUMM ~ TRIM CONTROLLING SYSTEM UNLESS PGNS/AGS VX DIFFERENCE
THAN 19 ¢#¥PSe IF SOs ODETERMINE CORRECT SYSTEM USING RENDEZVAUS RANAR,

2. ALL RENBELZVUUS MAHELVERS WILL dt NULLEOD.

3. OCCKED OPS MANEUVERS WILL NOT BE TKIMMEU.

Is

GREATER

B, ALTERNATE MISSTUN DCCKEO OPS MANEUVERS WILL BE COMPLETED VIA AGS TAKESVFR FQ® VvIOLATIOUM CF

THE FCLLUWING LIMIT5=--~
1. ATTITUNE RATES = 1) CEU/SEC
2. ATTITULF EKRGKS = 17 CEG

3. ATTITUDE £XCUKSICNS - 10 DEG

C. ALTERNATE MISSION DUOCKED OPS MANEUVERS wWILL BE TEFMINATED AtTEK VIODLATICN OF THESE OVERBURN

CRITEKEA===~

1. DPS Lul = 1V SEC AnD CELTA V AGS GREATER THAN L0 FPS

2. OF> TFI = 19 SEC ANC CELTA V AGS GREATFR THAN 2 FP¥S

3 OPS LCl ABGRIS = 1) SEC ANu VELTA V AGS GREATER THAN 2 FPS

NUTE=== A (MC CfLTA V CF 2 FPS (LCVERSPFEDN) AND 10~SEC  UVEKHBURN IS ALSU
Valio Cut +#OR SHUTOUWN,.

THE TABLE ON THE NEXT PAGE, INCLUDING NOTES AND REFERENCES, SUMMARIZES THE TAKEOVER, RESTART,
SHUTH UMWy Trl MMING REWUTRERENTS e AND $PS ENGINE LIMITS FOR ALL SPS MANEUVERS.

~ubt WUMBERY 4=-n7 THKOUGH
s=dd AnE REStRVEU.

A

MISSION REV | DATE SECT(ON GRUUP P AGE

APJOLLO 15 FFNL 16573771 MESSIUN KULE MANEUVERS
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY ~ CONTINUED

NASA - Manned Spacecraft Center

ENGINE LIMITS RATES/ERRORS FOR MANUAL OVERBURN EARLY C/0 RCS
MANEUVER INATBIT | TERMINATE | TAKEOVER | ACTION | START SHUTDOWN RESTART TRIM
ACTION |  CRITERIA CRITERIA GUIDELINES
MoDE 111 NOE | ERRATICENG | 5/5 | COMPLETE [sTaRT | ¢ | Hp > 40 N/A
Hp < 95 IF GEN
MODE 1V NONE ERRATIC ENG 5/5 COMPLETE | START g 0 AVTG > 60 OR N/A
C/0 > 6 SEC EARLY
iHp < 95 IF GEN
APOGEE KICK NONE ERRATIC ENG /5 COMPLETE [ START g GO AVTG > 60 OR N/A
C/0 > 6 SEC EARLY]
TLC McC TIGHTL | TIGHTS 10/10 TERMINATE | DELAY 1 SEC NO X =z0.2%®
Lot TIGHT ! START NO
& MODE I
0TO 1 4 3h TIGHT 10/10 COMPLETE YES
1+ 3470
13 s LOOSE 10/10 COMPLETE YES
1 + 5570 LOOSE I T YE
14 57 10/10 OMPLETE S
t. MODE I} LOOSE 10/10 | COMPLETE YES
c, MODE Iil
3407710
34+ 50 LOOSE 10/10 COMPLETE YES
13 + 50 TO C/O TIGHTD 10/10 COMPLETE 10 SEC ‘G’go > 50 AND GEN
! |
001 TIGHT! | TIGHTY 10/10 TERMINATE | DELAY | 8T NO J
DOl TRIM TIGHTL | TIGHTE 10/10 | TERMINATE| pELAY | gT NO K.
MAINEUVER
| | CIRC Tientd | TieHT 10/10 | TERMINATE | oELAY | 1 sEC NG i
RESCUE LOOSE LOOSE 10/10 COMPLETE | sTART | 1 SEC AV TOGO > 12 ALL = 0.2
LoPC TIGHTL | TIGHT 10/10 TERMINATE | DELAY | 1 SEC NO Y= 1.0
2 SEC AND | C/O > 3 SEC EARLY | X AND Z
TE! (GEN) NONE NONE 10/10 COMPLETE | DELAY | "2 Zite | 4N ove 5 50° z0.2
AVC > 50 OR C/0
TEI (SCS) NONE NONE 10/10 COMPLETE | START | 2 SEC A NO
TEC MCC .
a. CORRIDOR Loose | Loose 10/10 | COMPLETE | DELAY iVSCEZ o NO X = 0.2
b. 1P CONTROL TIGHT | TIGHT 10710 | TERMINATE | DELAY | SEC MO NO Kooz
. 10 sec anp| €70 > 10 SEC
TLC ABORT TIGHT LOOSE 10/10 COMPLETE START ave = =70 EARLY AND &Ve NO
=T > 70
a 1 SEC AND | &V TO GO > 30 AND _
EARTH DEORS LOGSE: LOOSE 10/10 COMPLETE | START e =0  |clo» 3 sec eaLYe ALL = 0.2

TIGHT LIMITS:

Fuel Ox AP > 20 and low P,; either prop tank press < 160 psi and low Pg; P, < 80 or decays 10 psi
and Vy vs BT low; inhibit burn for any leak in He or prop tank.

(Certain burns may be allowed with He tank leak

if blowdown AV exceeds remaining mission requirements)f; GNo A or B < 400 psi (for LOI only, GN2 A and B < k00 psi).

100SE LIMITS: Po < 70 pei and other cues; either prop tank < 115 psi and low Po; erratic engine (popping, vibration,

ete. )T,
NOTES: a.
b.

MCCy: Trim X to 1.0 fps.

Trim all MCC (except MCCh)
only if X < 2 fps.

See Rule 5-131.

h.

If indication of ball valve failure, start on good
bank (with LM available). If thrusting, shut down
good bank 10 sec prior to nominal cutoff to verify
indication.

i, If indication of ball valve failure, start on suspect
d. Both prop tank pressures > 1k40; bank. If indication of ball valve failure while
one GNp tank press > L0O if thrusting, shut down good bank to verify failure. If
SM-RCS deorbit is available. thrusting continues, reenable good bank. For DOI
or DOI trim, apply only when bringing second bank
e. See Rule 5-27. on line.
f. Some limits may be downgraded if _
warranted by mission circumstance. J. See Rule 3-39.
. -Lo.
g. See Rule 5-3. k. See Rule 3-40
MISSION REV_IDATE SECTION GROUP PAGE
APOLLO 15 FNL 5/3/71 MISSION SULE MANEUVERS 3-21
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 ~ MISSICN RULE SUMMARY = CONTINUED

1TEM

* SIM HAY SCIENCE *

GENERAL

A

LUNAR ORBIT SIM BAY EXPERIMENTS ARE LISTED BELUW IN THEIR JRDER OF PRICRITY,
L.  GAMMA-RAY SPECTRCMETER {GRS}

2. X=-RAY FLUURESCENCE

3. ALPHA PAKTICLE SPECTROMETEK

4, SN ORBITAL PHOTGGRAPHIC TASKS

5. SUBSATELLITE (P8FS)

6.  MASS SPECTROMETER

PRILR TU SIM OG(R JETTESCNy THE SIM EXPERIMENTS ANG SCIENTLFIC DATA SYSTEM  (SDS) wILL BE
POWERED AS REQUIRED TC SUPPCHT THE FOLLOWING FUNCTIUNS==-

1. THeRMAL MUNITOKING AND THERMAL MANAGEMENT UF THE STM BAY

2. PERICOIC AUVANCEMENT OF THE PANCRAMIC AND MAPPING CAMERA FILM

[ff CCRCNA IS DETECTEC IN AN EXPERIMENT AND IS DEGKADING ONLY THAT EXPERIMENT, THAT
EXPERIMCNT S UPFRATION WilL NUT BE TERMINATED FuR THE MISSION KUT MAY BE RESCHEDULELD TO
MAXIMILZE THe SCIENTIFIC RETURN,

AbTER SIM OUUR JETTISUN, THE LSM ATTITUUE WILL v€E CUNSTRALED Tu KEFP DIRECT SUNLIGHY ERCM
ENTERING THE EXPFERIMENT SUN-AV.)IDANCE ENVEL'PES.

ALL  EXPERIMENT COVERS wILL BE CLCSEC FOR THE FulluwlnG CUNDITICNS AFTER  SIM DOOR
JETTISCN-=-=-

1. ACTIVATION GF S0 RCy JETS A2y A4y ©dly UR o84 (ALSO Cl1 AMD C3 FOR MASS
SFECTRUMETER

Za SP3 BURNS

3. wWATER AND UKRINE CUNMPS (MASS MAY @E FULLY EXTENDED BUY CFF)
4. FUFL C:LL FURGES {(¥ASS MAY BE FULLY EXTENDED BUT UFF)

9. VICLATICHN CF TrE SuN=-AVOICANCE ENVELUOPE

e EVAPLRATOR UPERATICH

7. CMP EVA

SM KCS THRUSTERS A2,A4,f1ly, AND n4 witlL RE DISAELED DURING ALL EXPERIMENT OPERATIONS WITH
THRUSTERS Cl AND C3 ALSC OISABLED OURING MASS SPFCTRIIMETER DUTGASSING AND OPERATION.

A FALLLKE CF ANY EXFERIVENT CCVEK Cr EXTENSION MECHATSM WlLL NJIT PRECLUQRE AN EVA FOR FILM
KETRIEVAL.

THLre AQE TWU AVAILAELE CUES UN BCCM PUSITIUN. THESE ARE THE APPROPRIATE B800M TALKBACK
INDICATUK AND VISULAL VERIFICATIUN FRCM AN UNDOUCKED LM. ANY BOUM THAT CANNOT BE VERIFIED AS
RETKACTED BY ONF UF THESE MEANS wlLL BE ASSUMEL TO BE EXTENDED BEYOND 1LE INCHES.

HAKUAAKE KREULINES wlLt VCT BE VIOLATEC IN THE PURSUIT OF SCIFNCE DATA LNLESS THE DATA BEING
CULLECTLD 1S JUUGED TO 3E MORE IMPURTANT THAN ALL SUBSEQUENT DATA.

IF KEGUIRED, JETTISCAN JF THE SUGBSATELLITE DURING TLC OR TFC WILL BE ONNF IN ACCORDANCE WITH
THE FlllunlaG CRITERIA=-==-

18D
TBD

CUKKECTIVE ACTION FCR ANY EXPERIMENT MALFUNCTION wiLL REQUIKE CREW PARTICIPATION. THE CREW
WILL BE AWAKEINEL TU SUPPURT THIS EFFURT WITHIN THE MISSION CUNSTRAINTS.

MISSION Rev | NATE SECTIQON GrUUP PAGE

APOLL/ \SFANL B/3/T) MISSICN RULE SIM BRAY
SUNMMARY SCIENCE 3-22
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MISSION RULES
SECTION 3 ~ MISSION RULE SUMMARY ~ CONTINUED

tTEM

3-91

=y

3~ 54

3-G5

3=-96

JPTICS MANAGEMENT

A. THE FILM IN THE PANORAMIC AND MAPPING CAMERAS WILL BE CYCLED AT INTERVALS OF 24 ¢/- 6
HOURSs THE CAMERAS AND SDS SYSTEM WILL 8E ACTIVATED TO MONITOR THESE FUNCTIONS.

Be THE PANORAMIC~CAMERA (PC) LENS=STOW POSITION WILL BE VERIFIED PRIOR TO S{M=-DOUR JETTISCN
AND PRIOR TO INITIATING THERMAL PRECONDITIONING OF THE PANORAMIC CAMERA. ADDITIONAL STCW
VERIFICATIONS wlLL BE SCFECULED AS REQUIRED.

Ce THE BCCM SPECTROMETEKS wlILt NORMALLY BE FULLY RETRACTEC ON SURFACE PHOTOGRAPHY PASSES.
BUUM EXTENSIONS UP TC 18 INCHES VLURING PANORAMIC CAMERA 0OPERATION AND 29 INCHES DURING
MAPPING CAMFRA OPERATICN ARE ACCEPTABLE.

Ve TOTAL FAILUKE OF THE GN2 SYSTEM WILe NCT PRECLULE ATTEMPTS TO QPERATE THE MC AND PC.

BUOM MANAGENENT

A. THE FIRST TIME THE SPECTROMETER BOCMS AKE USED THF INTEGRITY OF THE RETRACT FUNCTION WILL
BE VERIFIED PRIOR TC EXTENDING THE 80CM BEYUND 18 INCHES. [IF THE RETRACT CAPABILITY HAS
BEEN LCSTy THE FERST EXTENSICN WILL BE GELAYED UNTIL IMMEDIATELY AFTER THE CIRCULARIZATICN
MANEUVER.

Be ANY BUUM EXTENDED BREYCNO 18 INCHES THAT WILL NJT RETRACT WILL BE JETTISOANED PRIUR TU ANY SFS
MANEUVE R,

Ceo THE GRS BUCM wILL NCT BE JETYISONED TC ACHIEVE AN 'ON-TIME' SUBSATELLITE LAUNCH, BUT WILL
EVENTUALLY BF JETTISCNEC TO CLRAR THE P AND FS LAUNCH ENVELOPE.

D. A SPECTROMETER bLuOM WILL NCT 8E JETTISCNEO TU REMUVE AN OBSTRUCTICN FRUM THE CAMERA FUV'S,

1SS SPECTKCMETER MANAGEMENT
Ao THE MASS SPECTKCMETER (MS) buUUM WILL BE FULLY EXTENUED BEFURE THE MS FILAMENTS ARE POWERECa
e DUXiNG MS CUTGASSINGy THE MS INSTRUMERTATION WILL BE POWERED.

Ce THE [UN=SUURCE HEATER UPERATIUN wlitL BE INHIBITED FRUOM 15 MINUTES BEFNRE UNTIL 1 HQUR AFTER
A WASTE wATEK DUMPy URINE ODUMPy OR FUEL~CELL PURGE.

e UATA CLLLECTION WILL BE INHIBITED FRUM S MINUTES BEFORE UNTIL 2 HOURS AFTER A  WASTE WATER
LUMEy URINE DUMP, OR FUEL=CELL PUKGE.

Fa SM rCS THRUSTERS A2,A4,8l,84,Cly ANC C3 willL BbE INHIBITED OURING IGN=-SOURCE HEATER
JPERATION ANV DATA COLLECTIUN.

GAMMA KAY SPECTRIMETER MANAGENEANT

THE GRS WILL BE AUJUSTED TC MINIMUM SENSITIVITY AT TURN UN IF THE UNSTAGED LM {8 DOCKED TO THE
COM.

X~KAY /AL¢HA SPECTRUMETER MANACGENMENT
#HILE IN LUNAK CRBIT THF X-RAY AND ALPHA PAKTICLE SPECTRUMETERS wliLL BE CALIBRATED 'ONCE EACH

OPERATIONAL DAY BY PUGINTING THE LUNAH DETECTURS AT UtEP SPACE FOR 15 MINUTES ON THE DARK SIDE CF
THE MJUN.

SULSATELLITE MANAGEMENT
A THE P AMND FS WILL BF LAUNCHED NURTHWARD PERPENDICULAR TO THE ECLIPTIC PLANE.
Be SUbSATELLITE LAUNCH wiLb NCT BE ATTEMPTEC WITH THE GRS SPECTROMETER BOCM EXTENDEO.

e SUASATELLITE LAUNCH wWILL NCT BE CUNSTRAINED 8Y THE FAILURE UF EXPERIMENY COVERS.

RULFE NUMGBERS 3-97 THROUGH 3-105
anf KESERVED

MISSION REV § CATE SECTICN GRUUP PAGE

APCLLO 15]FNL | 5/73/71 JMISSION RULE SIM BAY
SUMMAKY SCIENCE 3-23
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SATURN LAUNCH VERICLE GO/i0-GO CRITERIA
5/3/71

GO/NO-GO
ITEM
CONDITION

' EARTH PARKING ORBIT
LAUNCH 1

ABORT/SEPARATION $-11/5-1vB EARLY STAGE GUIDANCE TAKEOVER RESTART/TLI INHIBIT RESTART/TLI TERMINATE

S-IC LOSS OF THRUST

PRIOR TG TBL + 2:00

ANY 2 ENG - AUTO ABORT
LOSS OF THRUST BETWEEN TB1 + 2:00 AND
2 ADJ ENG Ri R(TO:OB SEC - MANGAL

QBALL + 5° ATT ERROR @

MANUAL ABORT

4°/SEC P AND v, 20°/SECR

AUTO ABORT TO 2 + 00

10°/SEC P AND Y, 20°/SEC R

MANUAL ABORT AFTER 2 + 00 TLI TERMINATE

W Loss oF ATTITUDE ConTROL ABORT (LAUNCH) bretage T T8e AND TBT 10 157 + 15 M O MIN 30 S0 CREW DPTION AFTER Ta3 3 15
INERTIAL ATTITUDE LAUNCH, £PO TL!
St | 0SS OF THRUST (2 ENG).
SR weren e 0o
ACTUATOR HARDOVER INBOARD | PRIOR TO 5-1vB T0 co - aBoRT | AFTERZ-0/8 16 FoL 200 BEFORE
2ND PLANE SEPARATION FAIL BEFORE TB3 + 66 SEC - ABORT g L
¥ DEVIATION > 20° ABORT
S-IVB

LOSS OF THRUST

PRIOR TO EPO - SEPARATE

LOSS OF HYDRAULIC FLUID
PRIOR TO START

INHIBIT START

INHIBIT TLI DURING TB5 AND TB6

COLD HE FAIL OPEN

ABORT BEFORE TWR JETT

INSUFFICIENT PROPELLANT

AFTER TWR JETT

INHIBIT RESTART

LOX YLV FAILS TO CLOSE
AT 1STC/O

INHIBIT RESTART

DESTRUCT SYSTEM ARMS
INADVERTANTLY

SEP 70 7000 FT MINIMUM

FU/OX BULKHEAD AP
EXCEEDS LIMITS

€—— -26 OR + 36 PSID (ANY TIME} SEP TO 7000 FT MINIMUM -26 OR + 36 PSID (ANY TIME) SEP TO 7000 FT MINIMUM

STARTBOTTLE PRESS OUTSIDE
RESTART LIMITS

SEP >1800 PSIA SEP > 1800 PSIA

LOX CHILLDOWN FAIL

FOR LOX LEAD >20 SEC - INHIBIT

S-IVB ACTUATORHARDOVER

NO START ?NYT|ME PRIOR

O 1GN

Y DEVIATION ~20°

THESE LIMITS INVALID FOR AN ENGINE

OUT PRIOR TO 50 SEC.

b

ABORT

LEGEND: - NO REQUIREMENT
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CSM EECOM GO CRITERIA

5/3/T1
EARTH ORBIT TLe o [ . ey LUNAR STAY LUNAR OREAT TEC

soosr | £or | ™ [mae ] Q] e [0 see P 1 1oto| T [asues] oz P Eva
ECs
CABIN INTEGRITY (2~ CABIN INTEGRITY CABIN INTEGRITY 2 CABIN INTEGRI TV e
NO FIRE OR SMOKE (N CABIN_[—N0 F OR S IN CABIN [~——— N0 FIRE OR SMOKE IV CABIN-——(2>> HO £ OR $ IN CAB————————] %0 F OR S IN CAB
NO 02 MANIFOLD LEAKS  |=—(73T N0 02 LEAKS NO 02 MANIFOLD LEAKS A% | ak NO EKS
MAIN 02 REGULATORS 721 0F 2-»11 OF 2 +—10Fz 10F 2 B5OTH (8
ECS COOLANT LOOPS 1 0F 2{(S]PRIMAR DPRIMARY D} (D—T- PRIMARY -(T 1 reivary (1) PRIMARY (D) PRIMARY
E£CS RADIATORS 1 0F 2(B]PRIMARY, (D) PRIMARY (D -e~T)—(D- PRIMARY ~()-—(T mt (D PRIMARYD)
ECS GLYCOL EVAPS
SUIT INTEGRITY 81 17 Si s1
NQ GLYCOL LEAK NO LEAK NO GLYCOL LEAK NO GLY LEAK ND LKS
NO EXCESS HUMIDITY NO HUMID [———NO EXCESSIVE HUMIDITY. 2 NO HUMID ! NO HUMID
POTABLE & WASTE H20 TK
SURGE TR/REPRESS PACKAGE ETEANE
SUIT COMPRESSORS 74 10F2(12] L 0F 2 -2 —{I-10F 2 12—H12)C 1211 0F 2—{12 12 BOTH
SMT CIRCUIT 79—} SUIT CIRCWT ‘ SULT CIRCUIT 2 SULT CIRCULT - SUIT CIRCUIT
OVED DUMPS 1 0F 3 10F3 -—10F 3
CRYO -
0, TANKS 10F 3 [ALL 10— 0—Hio- ALL 1O 0—H10 10— ALL @—= 20F 3. aL (3
Hp TANKS 10F3 |ALL {0 @——-@—-—@- Ai_L <®——®—— @.—.).— ——ALL—@—> 10F 3 10F 3
EPS N
FUEL CELLS 110 20F3]20F3 20F3 20F 3 20F3 (11 10F 3
AUX BATTERY 1o
ENTRY BATTERIES T [2ors|an ® B E——B—ALL—® B 5 ~— (@) —ALL—(
MAIN BUSES 1 0F 2 [ BOTH BOTH —— —BOTH —— BOTH
BATTERY BUSES 10F 2 |mem BOTH BOTH G BOTH
AC BUSES 10F 2(5;«—BOTH —BOTH 3 BOTH BOTH
BAT RELAY BUS RECAY Bus P BAT RELAY BUS : BAT RELAY BUS ——
INVERTERS 10F 3(§j«—20F 3 2 0F 3 2 20F 3 20F 3
AC ®A (1 AND 2) 10F2 “——-BO.TH % M 2 BOTH -
DOCKING
DOCKING LATCHES 90F 12
GNz BOTTLES
SEQ
S SN RO PO
SEQUENTIAL SYSTEM., BOTH BO'TH
BASE D ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING
TO CONTINUING THE MISSION ON SECONDARY LOOP LIFE. ITEMS MARKED BY * ARE REQUIRED TO MAINTAIN SUIT LOOP LEGEND: mgwms

@IF POSSIBLE LM DESCENT STAGE WILL BE RETAINE® FOR TE! IF CONDITION
NOT MET

(2) CONSIDERATION WILL BE GIVEN TO PERFORMING EVA IF TKS1& 20R 1 & 3
REMAIN AND QUANTITY IN 2 0R 3 IS LESS THAN 607.

@ NO REQUIREMENT 1F SOURCE OF ACTIVATION CAN BE ISOLATED

MUST HAVE EITHER PRIMARY OR SECONDARY SYSTEM COMPOSED OF
FUNCTIONING LOOP AND CORRESPONDING RADIATORS

(E) CONSIDERA.ONW.11 B 6ivk & 0 .ON *NUING Wi it WO REMAIMNG

1 OF 2 REQUIRED IF OPS AVAILABLE FOR USE BY LMP OR CDR

3

MUDE ! AND 11 REGIONS ONLY, O THEREAFTER

CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS OF A

TANK IF OTHER 2 TANKS MEET REDLINE CRITERIA

BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETT

LM WITH 1 REMAINING

@ 1 OF 2 SUIT COMPRESSORS OR VACUUM CLEANER
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CSM GNC GO CRITERIA

5/3/71
o060 EARTH ORBIT TLe BEFO A NGy | UNDOCK [ CIRC | POWERED DESCENT LUNAR STAY {{9‘%‘?52) POt | tec
e [ o | e | 90| o | o oo o |t | el O | ] o

GNCS/SCS ]
DEORBIT CAPABILITY UETHS *“
AUTO ATTITUDE CONTROL -—3 axis (1) 3 AXIS——— 2Z-AXIS 2-AX1S | 2-A%15 | zaaxis | (3
RATE DAMPING -—3 aas (1 3 AXIS 2-AXIS 2-AX1S | 2-AXIS | 2°AKI5 | (3)
DIRECT RCS -«—3 axis —D———2 AxIs —~ 3-AXIS 3-axis | 3-AXIS [ 3-ax15 | (3
BMAGS P,Y —1 OF 2> 10F 2 on bR 10F 2 ~«—10F 2
BMAGS R 10F 2 10F2 10F 2
FDAI |~—1 OF 2 ——| 10F 2 10fF 2 107 2
THC THC—] H THC ——
RHC 1 OF 2 10F 2 10F 2 10F 2
EMS
cMC CMC cMC Ci'%%g CMC [-«——CMC— cMC
1S 1SS 1S5 155 [—— 155 155
0SS 055 OR VHF
OPTICS DAC 0-DAC 0-DAC S0t 0-DAC i [«— 0-pacC
NO SOLENOID DR GND
TVC SERVD LOOP 10F2 | BOTH B REFER AfD ppal™ BOTH —— BOTH——>
DSKY 1 0F 2 10F 2 Ta".Q"sR A ere 10F 2 <— 10F2 —| 10F2

SPS |
FU/OX TANK (W/0 LEAK) FU /OX —— FU/0X FU/OX TANK FL/0X TNK ~———-] FU/OX/TK
GNp TANK (W/0 LEAK) toF2 | soth R PR BOTH BOTH—|
BALL VALVE BANK 10F2 | BOTH ANTDESWSS' A BOTH BOTH
FEEDLINE TEMP >40° F —— >40° >a0° >40 - >40°
FU/OX AP < 20 PSI [e——< 20 <20 [—— <20,
Pc >70 PS| >70 N/A >70 >70 ——
ULLAGE CAPABILITY ULLAGE - ULLAGE —
HE TANKX (W/0 LEAK) @ HE TNK E TNK»| oHeEDTsz HE TNK
SM RCS |
HE TANK (W/0 LEAK) 30F4 | ALL 30F 4 30F 4 30F 4
NO LEAK BELOW 150 VLV 30F4.| ALL 40F4 30F4) ALL €3 0F 4—Lteq 0F 4
PKG TEMP >55¢ 30F4 | ALL 3 0F 4 30F4 «——30F 4—»| 30F4| C+D
THRUSTERS TERIEoARY (1 A [E52 B A T oreR rar| @ ® @
M RCS TRANS

HE TANK {W/0 LEAK) ] BOTH BOTH~ BOTHep| €20 TH-aje= ONE
MANIFOLD (W/0 LEAK) oF BOTH BOTH € B0TH B0 TH=n|4—ONE BOTH
NOT ARMED NOT ARMED

REQUIRES 3 AXIS ATTITUDE CONTROL AND
TRANSLATION 3 AXIS ( ONE LATERAL AXIS NO
1 T, NOSTAY CONDITIONS

MAY BE DEGRADED )

(® MUST HAVE SUFFICIENT ULLAGE FOR
DEORBIT

(3) AUTO OR MANUAL IN 3 AXIS

(® REQUIES c2, €3, €4, D1, D3, D4 THRUSTERS
(® 3 AXISATT. CONTROL AND + X TRANSLATION

(&) 3 OF 4 TOTAL REQUIRED, CHANGE
REFSMMAT IF NECESSARY TO KEEP

REDUNDANCY IN YAW

TE

2 NONE

ceceno: [ vo RequiRement
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LM TELMU GO CRITERIA

9. NO FIRE, SMOKE OR
GLYGOL IN SUIT OR CABIN

5/3/71
POWERED DESCENT LUNAR STAY RENDEZVOUS
GO/NO-GO LM ACTIVE
/NO- UNDOCK CIRC DOCKING
ITEM POl PDITO| ppy+6:10 | HIGATE | STay | 2-MAN | 1-MAN LM ACTIVE
PO+l tomGaTE | TOT/D |woEVA| EVA EVA
PYRO
BAT VOLT >TRBD VDC, AND
"7 NOT DEGRADING o ® O]
2. ARMING RELAY (K1) . _
ARIING RE BOTH ABLE TO ARM AND DE-ARM —({9———0—=1<——B0TH ABLE TO ARM
3. STABING RELAYS {K2-K6) .
INTEGRITY BOTH {3 3
ELECTRICAL
1. CORAND LMPBUS (1) {~— BOTH ~— BOTH > 10F 2
2. DC FEEDERS | DESCENT BOTH
@ (@ ] ascent [«—BOTH ~— BOTH
3. BATTERIES (3)| DESCENT [=— 2 OF 5 ~—— 2 0F 5
¥kl ASCENT fee—BOTH ~—— BOTH
4. INVERTERS l<—10F 2 >l—10F2
5. AC BUSES BUS A OR B(@)
ENVIRONMENTAL
1. SUIT/CABIN INTEGRITY | ~— NS YRR
2. SUIT FANS i le—10F2 >t e—1 OF 2
3. 0z DEMAND REGS X 10F 2 -
4. H,0 SEPARATORS -« 4
s H,0 SEPARATORS
5. 0, TANKS (3| DESCENT =  1O0F2 >
x| ASCENT | 10F2
6.COOLANT PRIMARY BOTH
LOOPS  swex [cECONDARY "
7. HoD FEED PATHS BOTH
8. H,0 TANKS 3)| DESCENT | {10F2
woekl ASCENT i 10F2

10. OPERATIONAL EMU

DURING POWERED DESCENT WHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT,
A SHORT ON EITHERAN ASCENT OR-DESCENT FEEDER WILL BE CONSIDERED

LOSS OF A BUS AND THUS REQUIRE AN ABORT
A SHORTED DC FEEDER WILL ALWAYS BE REASON FOR ABORTING THE LANDING MISSION. ONE OPEN
DESCENT FEEDER WILL NOT BE REASON FOR ABORTING THE LANDING MISSION

@ FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLES REQUIREMENTS

@ DO NOT DEPRESS CABIN

@ ABORT FOR ARMED SYSTEM THAT CAN NOT BE DEARMED

(&) CONSIDERATION WILL BE GIVEN TO CONTINUING DESCENT UNTIL THE SHORTER RDZ IS ACHIEVED AND THEN ABORT 5 T, NO STAY CONDITIONS:

(@) BUS A REQUIRED IF RR REQUIRED
AFTER HI GATE IF TIME DOES NOT PERMIT TROUBLESHOOTING, CONFIG. FOR SINGLE BATT, 2 BUS ABORT BUT LAND

AND TROUBLESHOOT.

@ LAND, MANUALLY STAGE AND L/0 NEXT BEST OPPPORTUNITY

@ IF UNABLE TO ARM, LAND, MANUALLY STAGE, AND L/0 NEXT BEST OPPORTUNITY

LEGEND:

#xxx RETAIN DESCENT STAGE ALAP

R o REQUIREMENT

NOTE:

1. T1 NO STAY CONDITIONS:
+ LOSS OF 1 ASC BATT

* LOSS OF BOTH COOLANT LOOPS

* NONE

WILL CONTINUE POWERED DESCENT SINCE CANNOT CONFIRM

FAILURE WITHOUT STAGING



LM CONTROL GO CRITERIA
573571

DI 6+10 | HI GATE
PDI TO STAY 2 MAN 1 MAN
ITEM UNDOCKING|  GIRC PO 0 0 LMACTRNDZ | DOCKING
PDI6:10 | wioaTe | Log | WOEVA | Eva EVA
GNC )
1, GUID PGNS T ) T T PGNS _—0\;7 ® PGNS'O?_-:.—
STEER ™ ags @ ® e AGS—] e p G S ——
2.3-AX15 PGNS RATE CMD [—Pans
ATT OR PGNS AUTO g
CoNT BOTH 3~ . ;
AGS RATE ChD (D) f
— L ——

3. 3-AXIS TRANS (O] —satis——] = 1 AXIS ——=3 axis=|

Y )

4. FDAI-ATT/RATES/ERR CREW OPTION
5. T/D 40 SEC OF 57% GTC
6. VHF RNG/CSM 0PTICS
7. RR 20F3
8. ADT
9. LR —-
10, OPS AUTO ON
11. REDNTAPSON  (5)
12, P&R GDA TRIM |~———— HO IMPINGEMENT CONSTRAINT
13, MAN THTL a T |
14, AUTO THTL & 10F2 |
[LH
1, FU OR OK INLET/ I <65% o
* ULLAGE PRESS PSI >65% NA >150/ > 160
2, &P DX AND FU [—— FL/OX <50 10, 105 25 10)—>
3. PROP TEMP > 50°<50° 1
4, PROP AT < 10° F -t
5. PROP QTY >BINGO/2%
6. FTP BLOWDOWN CAPABILITY < 33% PQGS
7. FU/0% POGS AQ < 193
8. 35 EROSION EXCEEDED
] [ | [ [ L [
APS. 1 I
1, NOPROP [ERES IMMEDIATE LIFTOFF
2, FUJOR WLET PRESS »62 & <220
3, FU/OX AP (EITHER HIGH) <90 "‘;?,;“;I,;‘z“
4. PROP TEMP > §0° & < 90°
5, PROP AT <10° F
5. GUNDART PRESS PATH &
RCS LEAK
1. RCS LEAKS [4—— NO HE/PROP LEAKS ——a-]+—K0 PROP LEAK o PROF L£ NO PROP LEAKS
2. FU/DX MAKIF PRESS >100 A AND B - AORB A AND B { 1—A OR Bape- A 4 B
3. PROP TEMP (>40°F <100°F} A AND B A OR B A AND B ] J—A OR Brfw- A & 85
4, NO IMPINGEMENT LIMTIS EXCEEDED)

AGS RATE CMO MAY CONSIST OF 2 AXIS RATE CMO AND ONE DIRECT, 1.E. ONE RATE GYRO FAILED

FOR SINGLE CONTROL MODE LANDING 1S CREW OPTION LEGEND: _ NO REQUIREMENT

LOSS OF AGS GUIO STEERING IS ACCEPTABLE PROVIDED RONT 3-AXIS ATTITUDE CONTROL EXISTS
MSFN WILL EVALUATE CAPABILITY TO LAND WITH RESPECT TO PROPELLANT REMASNING

ECCOCER

MANUAL IS MANDATORY PLUS EITHER PNGS AUTO OR AGS AUTO NOTE
LOSS OF PGNS GUID STEERING IS ACCEPTABLE PROVIDED RDNT 3-AX!S ATT CONTROL EXISTS
1. 7, NO STAY CONDITIONS:
WORK AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST “ APS PROP LEAK
NO AUTO ULLAGE PLUS NO AUTO START - PDI NO GO * RCS PROP LEAK (BOTH SYS)
2. T, NO STAY CONDITIONS:
(3) APS HELIUM SOURCE LEAK AFTER PRESSURIZATION REQUIRES IMMEDIATE LIFTOFF 2 MOSTAY conoit
MUST BE CONFIRMED BY OTHER CUES + RCS LEAK (BOTH SYS)
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@0 OB FLEE

FCD 5-69.25.58

COMMUNICATIONS/INSTRUMENTATION GO CRITERIA

RESERVED

LMRELAY TO CSM IS ACCEPTABLE
ADQUATE DATA TO MAKE FINAL GO/NO GO

TO CONTINUE POWERED DESCENT (TM OR ONBOARD DISPLAY)

CSM AND LM COMM IS REQUIRED FOR DOI
{F LM PROBLEM IS DEFINED CONTINUE EVA

PREP AND ACTIVATE LCRU ASAP

CSM AND LM CRITICAL INST. REQUIRED FOR DOI
VOICE UPLINK TO EITHER CREWMAN, VOICE DOWNLINK

FROM ONE CREWMAN OR TV

NASA~— MSC— Comi.. Houston. Tezas

REQUIRED FQR COI

cecenc: [ o recuirement

Co/No-CO EARTH ORBIT TLE (BEF';)"Q‘EASN"D%%LNG) UNDOCKING | CIRC POWERED DESCENT LUNAR STAY R LUNAR l‘;gg; TEC
ITEM ot Q1 mu | voee | T Lt coNt Lo} NOMINAL oy 01 I‘;:m i%ﬁf'm Yl care w%pg/ A ZMAN | 1MAN 1L uACTIVE CI?.’\‘IJ'I: T G
USB 2-WAY VOICE COMM 0 CSM o w2 com &LM | CSM [CSMAND m 3) & (3 ﬂ 3 CSM CSM
VHF COMM LM/CSM Mo
VHF COMM LM (LCRL/ EVA simp (&) simp (&
VHF COMM EVA/EVA
MSFN/EVA VOICE B B
CRITICAL INSTRUMENTATION CSMh CSM csM @ imacsM | wF'tn | abin 2)-Lm—(4 4 LM AND CSM LM CSM
LM TELEMETRY LBR OR HBR| B | “S8,OR LBR OR HBR
CSM TELEMETRY HBR OR LBR
CSM SCE SCE
VHF IS ACCEPTABLE (3 CSM AND LM CRITICAL INSTRUMENTATION




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 - MISSION RULE SUMMARY ~ CONTINUED

=106

=107

B e oy S

' CCNSUMABLES *

AFTER To AND E AND THE FIRST DQCKED §PS MCCy ThHt DELTA V REQUIRED TO CONTINUE WITH A LUNAK
MISSION IS 5520 FPS (CSM UNDOCKED CAPABILLYY).

THE DELTA Vv REQUIREC FOR LCI GC IS BASED ON A MINIMUM LUNAR ORBIT MISSICN {NU LANDING kLT
LUNAR URBIT EXPERIMENTS)e THE SEQUENCE OF MANEUVERS WCULDO GE LUL 1 (6Q X L70),L00 2 (61 «x
50) e TEI AND TEMC'Ss FOR THE NCMINAL TLL TRAJECTURY THE VALUE IS TAD FPS (TBD PERCFNT
PROPELLANT).  THEIS CELTA V INCLUDES---

TeD LCI 1

136 LOI 2

TRO TELl (TBD HR RETURN)

T3L MCC 'S.

T8D FPS
THE DELTA VvV REQUIREL FOR GC FOUR UNDOCKING IS TBD FPS, THIS DELTA V INCLUDES=---

300 FPS, LM RESCUE (APPLY WITH TBC hR EARTH RETURN, FAST RETURN)

7% FPSy CIRC
THE FPS, LLPCI
Th #PSy TEl (APPRUXIMATELY T8C HR RETURN)

Tou FPS, 3 SIGMA MCC BASED OUN SCS-CUGANTRULLED TEI

TdL FPS

T80 FPS

S RCS

Ao

kULF
aND

THE CSM RESCUE REDLINE INCLUDES ---
1. NOMINAL USAGE FROM LAUNCH TO CSM CIRCULARIZATION BURN

2. ALLITUDE HOLD FROM CIRCULARIZATION BURN TO tM LIFTOFF CINCLUDED IN THIS PERIOD 1S
LOPC 1 ULLAGE AND DAMPING)

3. RESCUE ALLOWANCE INCLUDING NOMINAL RENDEZVOUS BUDGET, THREE 10~SECOND 4-JET ULLAGES,
AND CSM ACTIVE BRAKING

"4. TWO REVS ATTITUDE HOLD PLUS TEI (ULLAGE AND DAMPING)
S. SEVEN FPS MCC (1 SIGMA G AND N TEI CUTOFF)

6. PTC ALLOWANCE

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

THE REOLINE DOES NOT INCLUDE CSM SOLD EXPERIMENTS, BOOTSTRAP PHOTOGRAPHY, OR P23'S IN TEC. THE CSM
RESCUE REDLINE AT EARTH LAUNCH IS TBD LB.

VILLATION CF THF LUNAR CREIT KEDLINFE WILL ESULT IN TERMINATION 3F LUNAR NRBIT ACTIVITIES:
Tt Lu weOLINE FNCLUUES---

TBU LB 2 REVS LUy TEI ULLAGE ANC CAMPING, NUMINAL TEC BUDGET
T LY 2N FPS MCC (3 SIGMA GSN TEI CUT OFF)

T80 LB TOTAL

"HUMBERS 3-118
3-109 AXKE RESERVEC.

MISSTON REV]| UsTE SECTION GkOUP P AGE
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SECTION 3 - MISSION RULE SUMMARY - CONTINUED
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APOLLO 14 DATA

Circularization
CSM sep

PC-1
LM lift-off

TD&E
MCC-2
LOI

DOI
Undocking
Dock

TEI

Nominal budget

Rediine

Lunar orbit
redline

1

«———Rescue redline—'——'—"=
| 1 | I 1 | | | | 1 1

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

Ground elapsed time, hr

(31 Jan 1971 Lift-off)
Apolio 14
, SMRCS redline
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APOLLO 15 FNL| 5/3/71 MISSION RULE CONSUMABLES 3-31
SUMMARY

TSG 291

NASA —MSC




NASA - Manned Spacecraft Center
MISSION RULES

1TEM

s=-11q

SECTION 3 - MISSION RULE SUMMARY ~ CONTINUED

CSM BATTERY ENERGY AND CRYCGEMNIC Q2 AND W2

THE FOLLCWING MINIMUM USABLE ENERGY/QUANTITIES MUST BE AVAILAULE TO [INITIAYE THE

PHASE S
[] t LI L] b ] ' --:-— L]
M ' LAUNCH v Q1 ¢ UNDCCK ¢ PC-1 PC=-2
' ] ] . . ] '
. . . o- [ - . ' [
*  BAT ' 3 garv ¢ TFC@ *TBO ¢ T80 ‘ 18C @ t .N/A
* AMP=IHJURS? . . . ¢ . ¢
¢ tecccmcetcaccccccaca=l -t —— (R P ———]
' REMAINING® 2 BAT ¢ T80 ‘T80 ¢ T80 ¢ TRO ¢ N/A !
L] . . . L] L] . L] L]
oo T T o .
L VF ] *3 TANKS! TecC ‘T8O - ¢ T80 ¢ TeD ¢ N/A 0
L] . . L] L] . . .
[ USRI DI ) -——— IS ppupspn—.
¢ TUTAL LBS'2 TANKS! TBC ‘T80 . T80 ¢ T80 ¢ N/A
. . [ . ] . . '
4 T _-----_--: ----- L] -: ----- - v B L] ----:
' HZ *3 TANKS? Tec ‘T80 ' 780 * 780 ¢ N/A 0
. . 1 L] L] L] L] L]
| Y U P —" - - - ]
' TOTAL LIBS*2 TANKS! T8C ‘THO * T8O * 180 ¢ N/A ¢

(A}

(R)

(F)

(o)

ENERGY REWUIRENMENT TO PERFORM NOMINAL MISSIUN WETHOUT CHARGFR. REOLINE DOES
NLT ALLOW PRE-LUI GIMBAL URIVE CHECK UK BACKUP SPS BURN PKEPS AND REQUIRES
PCWER LOWN OF ECS RADIATOR HEATERS OVERLOAD SENSING.

VELETRD

ENERGY REQUIFEL TQ FERFCAM PC-1 AND REMAINDEK OF MISSION

PRELAUNCH BATTERY REOLINES ARE BASEC ON FAILURE OF THE BATTERY CHARGER
BEFORE ACCUMPLISHING ANY CHARGING.

THE TwU BATTERY RECLINES REFLECT THE ENERGY REQUIRED IN THE TwO LOWEST
BATTERIES TO PROVIDE CAPABILITY FCK A SAFE RETURN FROM ANY POINT IN THE
MISSIune THE RECLINES ARE BASELC CN LOSS OF THE HIGHEST BATTERY SUBSEQUENT
TC LCSS UF THE EATTERY CHARGER WITH A . TWO-BATTERY ENTRY (WITH G AND N) AND
12 HCUXS OF POSTLANGING TIME.

{F RESCUE IS kEWUIREDy THE TRKEE-BATTERY. ENERGY REQUIREMENTS wWiLL BE
RECOVERED BY PCWERING DCWN TC A TwO-BAYTERY G AND N ENTRY,

AUX BAT ENERGY IS NOT INCLUDED IN BAT REDLINES.

CKYUGENIC REOLINES ARE BASED ON CAPABILITY TU PEKFURM NUMINAL MISSIUN WITH
CAPABILITY TO RETURN TO EARTH AT A 40 AMP AVERAGE POWEK LEVEL AFTER LOSS OF
CNt CRYQ TANK AT TEI-12 HRS (WCRST CASE TIME FOR FAILURE).

THREE ~TANK CRYCGENIC REOLINE IS BASED ON THt TOTAL QUANTITY RECUIRED TO
PERFGRM NCMINAL LENCTH MISSION.

THE TWU-TANK CRYCGENIC REDLINE IS BASED ON THE QUANTITY REWUIRED IN THE TwWO

‘LOWE ST TANKS TO PERFORM NOMINAL LENGTH MISSION AND STILL CAPABILE(TY TO

RETURN TO EARTH AT A 40-AMP AVERAGE POWER LEVEL AFTER LOSS UOF T#E HIGHEST
CUANTITY TANK AT TEI-12 HRS.

KULES 3-111 ANU 3-112 ARE RESERVED,

SPECIFIC

MISSION REV ] CATE SECTION GROUP P AGE
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SECTICN 3 - MISSION RULE SUMMARY ~ CONTINUED

ITeEM

3-113

LM=KkCS PROPELLANT GU/NO-GC*S AND REDLINES

A.

ASSUMPTIONS

1.

TOTAL LOADED 633 LBS EQUAL 100 PERCENT
UNUSABLE
TRAPPED PROPELLANT 7.3 PERCENT

GROUND GAGING UNCERTAINTY 6.0 PERCENT

TOTAL UNUSABLE 13.3 PERCNT

2, OPS RESERVE
(A) PRIOR TO TPF -~ ONE REV LOS TRACKING OF CSM (STAGED) EQUALS 2.5 PERCENT
(B) AFTER TPF - CSM ACTIVE DOCKING EQUAL 1,0 PERCENT .

3. ALL GO/NO-GO'S ARE THE AVERAGE OF SYSTEM A AND B, ALL REDLINES REQUIRE A PERCENT
READING ON EACH INDIVIDUAL SYSTEM'S GAGE (OR AN EQUIVALENT AMOUNT OF PROPELLANT IF THE
GAGE HAS FAILED) EQUAL TO OR GREATER THAN THE REDLINE VALUE.

4, THE TWEAK BURN IS ASSUMED TO BE 10 FPS IN THE X-AXIS AND 20 FPS IN THE Z-AXIS.

GO/NO-GO'S

1. UNDOCKING/SEPARATION
PROPELLANT REQUIRED FOR UNDOCKING, DESCENT, ASCENT, AND 1-REV RENDEZVOUS PLUS
OPS RESERVE.,

2, POL
PROPELLANT REQUIRED FOR DESCENT, ASCENT, AND 1-REV RENDEZVOUS PLUS OPS
RESERVE ,

3. TWEAK
PROPELLANT REQUIRED FOR NOMINAL LM-ACTIVE I—BEV

4, TPl
PROPELLANT REQUIRED FOR REMAINDER OF 1~REV RNDZ PLUS OPS RESERVE,

5, TPF

PROPELLANT REQUIRED FOR REMAINDER OF 1-REV RNDZ PLUS OPS RESERVE,

MISSIUN REVE CATE SECTICN Graue PAGE
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SECTICN 3 - MISSION RULE SUMMARY - CDNTINUED

-

LYEM

3-113
CONT

C. REDLINES

1.

2,

4,

7.

RULES
3=117

UNDOCKING TO CIRC

PROPELLANT REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE

CIRC TO POI

PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RNDZ WITH DPS ATTACHED I{NTIL JUST
BEFORE TPF (P-20 MAXIMUM DEADBAND), STAGING, BRAKING, AND DOCKING PLUS OPS
RESERVE. '

PDI TO TOUCHDOWN

PROPELLANT REQUIRED FOR DESCENT, NOM ASCENT, LONGEST LOS FOR CSM RESCUE
(P-20 MAXIMUM DEADBAND), BRAKING, AND DOCKING PLUS OPS RESERVE,

LUNAR STAY

PROPELLANT REQUIRED FOR NOM ASCENT, LONGEST LOS FOR CSM RESCUE (P20 MAX DEADBAND),
BRAKING, DOCKING, PLUS OPS RESERVE.

ASCENT TO TWEAK

PROPELLANT REQUIRED FOR ASCENT, TWEAK, 1-REV RNDZ (CSM ACTIVE), AND DOCKING PLUS
OPS RESERVE.

TWEAK TO TPF

PROPELLANT REQUIRED FOR 1-REV RNDZ (CSM ACTIVE), AND DOCKING PLUS OPS
RESERVE.

TPF TO DOCKING

PROPELLANT REQUIRED FOR OPS RESERVE

3-114 THRUUGH
ARE RESERVED.

MISSION REV] DATE SECTICN GROUP PAGE
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SECTICN 3 - MISSION RULE SUMMARY = CONTINUED

LM EPS, ECS

THE LM EPS AND ECS MINIMUM CONSUMABLE REQUIREMENTS ARE DEFINED AS FULLOWS---

A. FRCM UNDOCKING TO TOUCHOGWNy THE MINENUM REQUIREMENTS ARE BASED ON THE TIME TQ COMPLETE A

LANDINGs A 24.5-HR STAY wITH ONE EVA, ASCENTy, ANC A 4.5-HK

RENDEZVOUS THRUUGH CPFwW

TRANSFERy A 2-HR CRBITAL CONTINGENCYe AND REDUNDANT ASCENT EPS SOURCES FOR THE RENDEZVOUS.

THE TIME TC COMPLETE A LANGING AND THE 24¢5-HR LUNAR STAY MAY
CUMBINATIUN UF OESCENT AND ASCENT CUNSUMABLES. IN ADUITION
TANK AND ONE ASCENT C2 TANK (THE LM CABIN IS CCNSIDERED A REDUNDANT 02 SOURCE) MUST CONTAIN

THE CCNSUMABLES REQUIRED FOR LIFTOFF AND A 4.5-HR RENDEZVOUS THRNUGH

2-HR CHBITAL CUNTINGENCY, INSUFAR AS ASCENT 02 AND ELECTR
CONSIDERED TU BE SATISFIED BY THE REDUNDANCY RECUIREMENT.
AVAILABLE, THE REQUIREMENT FCR LIFTOFF THROUGH CREW TRANSFER CAPABILITY IN EACH TANK * WILL

SATISFY THE 2=HR URBITAL CCNTINGENCYs. [F UNLY UNE TANK IS AVAILABLE,

THE 2-HR CONTINGENCY.

BE SUPPORTED BY ANY

» EACH ASCENT BATTERY, ONE H2U

CRFW TRANSFER. THE

ICAL POWEKR ARE CONCERNED, IS
SHOULD TWN ASCENT H20 TANKS PRE

IT MUST ALSO [INCLUCE

b FCR THE KEMAINDER OF THE LUNAR STAY, THE MINIMUM DESCENT STAGE REQUIREMENTS ARE GBASED CN

THUSE CANSUMABLES RFQUIRED FOR THE SCHEUULED

ACTIVITIES OURING

EACH OEFINED PHASE, AN

ASCENT PREPARATION, AND A 2-HR SURFACE RESERVE. THE LAST FOUR HOURS OF THIS REQUIREMENT FOR EPS MUST BE
SPLIT-BUS OPERATION., ASCENT STAGE MINIMUM REQUIREMENTS ARE AS STATED ABOVE.

Ce FOR YHE RENDEZVEOUSy THE WMINIMUM REVUIREMENTS ARt THUSE CUNSUMABLES NECESSARY TO SUPPORT A
SHLULD THESE MINTMUM REQUIREMENTS BRE VIULATED,

LM=aCTIVE KENDEZVOUS THRCUGH CREW TRANSFER.

THE LM wILL BE PUOWERED OCWN WHILE THE CSM BECOMES THE ACTIVE VEHICLE.

FOWEVER, THE LM WILL

HYE POWCRED UP TC PERFGRM BRAKING=~ SUFFICIENT CIONSUMABLES 6F ING RETAINED FOR THIS PURPOSE.

MISSIUN REV] CATE SECTION

GkuuP

PAGE
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SECTION 3 - MISSISON RULE SUMMARY — CONCLUDED |

ITEM

3-119

EMU

PLSS AMP HRSe 02¢ LIOHes ANC H20 REDLENES

NUMINAL AND ALTERNATE EVAS-THE PLSS AMP-HRSs 02, LIOHs; AND H20 REOLINES FOR EACH OF _THE

NOMINAL OR ALTEKNATE EVA®S ARE DEFINED AS THOSE VALUES REQUIRED FOR 30 MINUTES OF POST FEVA
RESERVE.

PLSS AMP-HRy D2¢ LICH ANC H20 GO/NC GC*S ARE OEFINED AS THOSE VALUES REQUIRED TO COMPLETE
EVA PREP, EVA (NOMINAL OR ALTERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST EVA RESERVE,

OPS 02y PLSS 02y H2C AND AMP-HR CEVA GO/NO-GO®*S ARE CEFINED AS THOSE VALUES REQUIRED TO
COMPLETE A 3D-MINUTE CEVA.

PS 02 GO/ND-GO*S ARE DESIGNED AS THOSE VALUES REQUIRED TO COMPLETE A 15-MINUTE TRANSFER TO
CMy INGRESSs AND REPRESSURIZATIUN.

ML SSION REV [ CATE SECTION GRuUP P AGE
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SECTICN 4 - GROUND INSTRUMENTATIUN REQUIREMENTS

4=1

GENERAL

he THE FOLLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCC/MSFN WMEQUIREMENTS WHICH MUST BE MFT
BEFCRE A *96G0** IS GLVEN FOR LAUNCH,

te WHEN A SPECIFIC HARDWARE ITEM OR OPERATIGNAL CAPABILITY IS DEFINED AS A MANDATORY ITEM, ThE
HAKUWARE AND/OK SOFTWARE INTERFACE REQUIRED TQO PRUVIDE THE MANDATORY FUNCTIONS GOF THAT
HARUWARE [TEM OR CPERATICNAL CAPABILITY ARE TU ASSUME A MANDATORY STAT(S ALSU.

Ce wiHERE RFDUNDANCY EXESTS FGCR MANDATCRY ITEMS, A BACKUP CAPABILITY IS CONSIDERED HIGHLY

DESIRABLE.
NOTE
THE VARIUUS EWUIPMENT LISTINGS IN THIS
SECTICN ARE TO BE UTILIZED AS A GUIDE
CNLY. IT I35 MANDATORYy PRICR TO COMMITTING
THE #ISSICN TU LAUNCHy TU BE ABLE TU---

A. RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATA,

Re MAINTAIN VOICE COMMUNICATIUNS WITH

THE-CREW.

mission |rev| cave | secrica GROUP PAGE
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SECTION 4 - GROUND INSTRUMENTATICN REQUIREMENTS ~ CONTINUED

R JRULE |CONDITION/MALFUNCTION® PHASE RULING *  CUES/NOTES/COMMENTS
L] L] L]
. L} L]
. L] L]
4=2 TELEMETRY ¢ N !
. L] .
A« CONSOLE DISPLAY (DTV, * PRELAUNCH * MANDATORY * A, FOR DISPLAY QOF MANDAYORY S/Vv
EVENTSs ANALUGS) L ¢ * PARAMETERS,
. . ] .
Be PCM GKQUND STATIONS ¢ PRELAUNCH * 2 CF 4 MANDATURY,* 8, FOR O{SPLAY OF MANDATORY S/v
(4) ' ‘ ¢ 2 HIGHLY ¢ EVENTS AND ANALOGS.
. ' DESIRABLE .
L] L] L]
Ce RECORNING AND PLAYBACK ¢ ¢ ¢
] L] L]
ALDS LI . ¢ .
' PRELAUNCH * g(TH DESIRABLE .
MSFN J ¢ ¢
L] . .
De FM = GROUND STATION ' PRELAUNCH * HIGHLY DESIRABLE
. L] L]
[] . ’
4-3 CUMMA ND ¢ ¢ ¢
. L] .
ne MUCR TUGGLE SWITCHES . ' * A. FOR LAUNCH PHASE ABORT REQUEST
(ROTH A AND 8) ¢ . .
L] L] L]
1. BSE ABORT REWUEST ' PRELAUNCH ¢ HIGHLY DESIRAWLE ¢
L] . L]
2. FIDC ABURT REQUEST ¢ PRELAUNCH * HIGHLY DESIRABLE ¢
- L] . 1
3. FO AUCRTY REQUEST ¢ PRELAUNCH * H{GHLY OES IRABLE *
L] L] L]
be CUMMAND PANELS=~- ’ ¢ .
INCOy GUIDOs BSEs ¢ PRELAUNCH * HIGHLY OESIRABLE *
CCATS . ¢ '
] ] .
Ce MUCR CONSOLE/SITE ¢ . .
SELECT CAPABILITY ¢ . .
[] L] .
1l RTC CCNSOLE U . 0
(CCATS) . ] .
' PRELAUNCH ' HIGHLY DESIRABLE ¢
2. CCATS (MU CECNSOLE J . .
MED L] . . L]
] . .
De FC/M AND U SWITCHING ' . ¢
CAPABLILITY . . .
. L] .
l. CCATS . . .
¢ PRFLAUNCH ' HIGHLY DESIRABLE °*
2. CCATS CMO MED ¢ U [
(] L] ]
te ABURT/CCATS TEST ¢ PRELAUNCH * HIGHLY DESIRABLE ¢
SWITCHING CAPABILITY J . .
. . L]
l. FO CONSCLE ¢ . ¢
. L] 1
2+ CCATS CMO MED . ¢ .
MISSTUN REV] DATE SECTICN G6ROUR PAGE
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SECTEON 4 - GROUAD lNSfRUNEMITIONVBEWIQENENTS = CONTINUED

RULE |CUNDIT ION/MALFUNCTHONS PHASE RULING *  CUES/NDTES/COMMENTS
[ ' »
L] [ ] L]
4=l TRAJECTORY ' ' .
L] ] (] "
Ae TRAJECTGRY DATA . . ‘A A. THE TRAJECTORY DATA SOURCES ARF
PROCE SSING ' ' A UTILIZED AS FOLLOWS---
. . (] L] .
1. AVAILABILITY OF * PRELAUNCH * 1 MANDATORY - * 1. - (A) INODEPENDENT VERIFICATION ° UF
ONE INDEPENDENT . . 4 L/V NAVIGATION,
TRACKING SOWRCE ' ' .
(IPRy USB) FROM . . * (B) PROTECTION AGAINST VIULATION GF
LIFTOFF TO T + 10 ¢ . * LAUNCH ENVELOPE.
MINJTES. . . '
L [] . L] - .
2. 1U AND CNMC TM ' PRELAUNCH ' BOTH MANDATGRY ¢ A.2. REQUIRED FOR ORRIT GO/NO-GO
VECTORS FKUM S . .
LIFTOFF TU INSERTICA? : .
PLUS 60 SECONOS . ' .
. [} . ' . .
B. RTCC - DATA SELECT * PRELAUNCH ' MANDATORY * B, TO SELECT BEST AVAILABLE OATA
CAPABILITY . ' * SOURCE,
L 4 *
L] e ]
4-5 | CUMMUNICATICNS ' ' 4
1 . E )
A. MUCR--- ' . .
. L] .
AFU CUNF LUOP v ' * FOR MISSION CONTRCL
FD LGOP * PRELAUNCH * 1 OF 2 MANDATORY *
L] ] . L]
MOCR DYN * PRELAUNCH * ALL HIGHLY .
MUCR SYS 1 § 2 . * DESIRABLE .
A/G 1 LCLP . . .
a/G 2 LCCP ' . .
L] L] e
be MCC/LAUNCH COMPLEX==~ ¢ . .
L] . L]
121 CLTC . . * FOR TERMINAL COUNT GCOORDINATION OF
111 CVTS * PRELAUNCH * L CF 3 MANDATURY ¢ MCC-PAD ACTIVITLES
212 MSTC . . '
L} L] [ ]
C. MCC/RSQ~-= . . '
L] 1] L] *
FO LINE TO RSO ' ¢ . » FOR TRAJECTORY ' VERIFICATION  ANC
RSU PKIVATE LINE * PRELAUNCH * 1 CF 3 MANDATORY * BOOSYER SAFING
CAPE 111 RSC LOUP ' ' s
L] [] ]
Ll L] L]
Us MCC/KEMCTED SITES-== ¢ ' .
L] . L
CNE A/G PATH , ¥ PHELAUNCH % MANDATURY v USED FOR COMMUNICATION WITH CREW
L] L] L]
L] L] ]
mission | rev] oare SECTION GROUP PAGE
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MISSION RULES

SECTION 4 - GROUND INSTRUMENTATICN REQUIREMENTS ~ CONTINUED

# |KULE |CONDITION/MALFUNCTEON! PHASE RULING ¢ CUES/NOTES/COMMENTS
- ---l--- L] L] TTTTTTTTTTTTTTT
. L] 1
4=6 CUMPUTEK A ' .
(] L] 1
A. MOC (IBM 360/75) ¢ PRELAUNCH ' MANDATORY "¢ TQ PRNCESS MANDATCRY S/V PARAMETFKS
' ' ¢ AND TRAJECTURY NDATA
L] . L} L]
Be 0OSC (IBM 360/75) * PRELAUNGH * HIGHLY DESERABLE ¢ AN SSC (IBM 36C/75) IS AVAILAELE AS
' . ¢ BACKUP TO THE MuC OR DSC.
1) L] L]
Ce CCATS (UNIVAC 494)- ' ' .
UNLINE ' ' ‘.
t PRELAUNCH ¢ 1 MANDATURY ANO 1l* TO THROUGH PRNCESS MANDATORY S/y
' ¢ HIGHLY DESIRABLE ¢ PARAMETEKRS TO MOC
CCATS (UNIVAC 494) - ' . '
STANDBY . . '
L] . L]
L] L] 1]
4-7 TIMING ' ' '
ALTE (2) ¢ PRELAUNCH * 1 MANCATORY ¢ MCC TIMING STANDARD T0 SUPP.IRT
' . ¢ MANDATORY RTCC/CCATS COMPUTERS
MISSION REV ]| CATE SECTION GKOUP P AGE
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MISSION RULES

SECTION ¢ ~ GROUND INSTRUMENTATICN REQUIREMENTS - CONTINUED

R |RULE |CONDITIUN/MALFUNCTION® PHASE RULING 4 CUES/NOTES/COMMENTS
) L] 1
L] L] K
4-8 MCC POWER * ' *
] L] L}
A. BUS Al ¢ PRELAUNCH * MANDATORY ' UNINTERRUPTABLE POMER  FUR  D/Ty
' . ' CONVERTERS
L . L} []
B. BUS A2 ¢ PRELAUNCH * MANDATORY * UNINTERRUPTABLE PUWER FOR D/TV  DATA
' ' * DISTRIBUTORS AND VSM
L] . . .
Ce BUS B1 ' PRELAUNCH * H{GHLY DESIRABLE * 27 SECUNDS INTERRUPTABLE PUWER FUF
' . ¢ THE FOLLOWING  HIGHLY  ODESIPRABLF
. . 4 ITEMS-==
] L] t
' . * "~ FLY DYN SSR CONSOLES AND
L] L] L
' . ' PLUTBUARDS
] 1 . .
' ' * - RTCC CONSOLES (EXCEPT COMP SUP)
] L] L]
' ' + - PDSND
L] L] L
‘ ¢ « -~ CMCC
) ] L]
[ v « - TTY
1 . L]
Ve sUS B2 'PRELAUNCH * MANOATORY * 20 SECONDS INTERRLPTABLE POWER FOR
' ' * MOCR AND SSR CONSCLES AND DDD°*S
[] L] +
' L) .
L] * L]
L] L] .
4-9 DUSPLAY ' . .
L] , L}
A. MOCR D/TV CHANNELS 'PRELAUNCH * 10 OfF 36 * FOR DISPLAY OF MANDATORY  S/v
' ! MANDATORY ¢ PARAMETERS
ue OF ' . .
PUSITION  CHANNELS ' . »
L] t .
RE TRO 1 . . .
FIDO 1 ' ¢ .
GUIDO 1 ' ' '
EECOM 1 ' ' .
GNC 1 ' ' . '
RTCC 1 ' ' .
BOUSTER 4 ’ ' '
4 L] .
#. TRAJECTORY DISPLAY . ' .
L] L] L}
. 1. FDL LAUNCH DIGITALS *PRELAUNCH * MANUATCRY ON ¢ FOR CUNTINGENCY -ORBIT  INSERTION
’ ' D/TV * MANEUVER DATA AND TFF LIMITS.
L] L] L
2. GAMMA Vs v *PRELAUNCH * MANDATORY ON # FROM SELECTED TRACKING DATA SOURCE.
. ‘1 OF 4-~- '
] . .
N ' (A) 10 X 29 .
. ' SCRIBER PLOTTER ¢
1 ' (8) D/TV ]
’ ' (C) RTCC .
' ' PLCTBCARD '
' ' (D) SSR '
v ' PLOTBCARD .
L] L] .
3. RFO LAUNCH DIGITALS 'PRELAUNCH * MANDATORY ON A MONITOR FOR MODES IIl  AND I8
. ' D/TV ' MANEUVER DATA.
+ L] L]
4« GAMMALEI) VS V(EI) YPRELAUNCH ¢ NAgDA!ORY ON ¢ MONITOR FOR G-LIMIT VIULATION,
. * 1 OF 2--- »
L] . L]
v ' (A) D/TV J
* ' {8) S5SR PLOTBOARD . *
L] , A
MISSION JREV] DATE SECTICA GROUP PAGE
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) MISSION RULES
SECTION 4 ~ GROUND INSTRUMENFATION REQUIREMENTS ~ CONTINUEO

kK JRULE |CONDITION/MALFUNCTION® PHASE RULING *  CUES/NUTES/CONNENTS
’ 1 . L]
| ] 1 ]
4=9 ] ] . . -
CONT Se PHI VS LAMBDA PPRELAUNCH ¢ HIGHLY DES IRABLE * MONITOR FOR CROSS~RANGE LIMITS
v ¢ ON 1 GF 2=== - ¢
L] . L}
' * - PLOTHCARD ’
. * (A} RTCC '
. * (B) SSR .
. ¢ PLCTBOARD .
L] 1] L]
6. T(FF) vS R{IP) SPRELAUNCH ' HIGHLY OESIRABLE * MONIYOR FOR ABORT MODES [I, IIL, ANC

. ¢ ON 1 OF 2--- ¢ I8,
4 ] L]
. * {A) D/TV '
' ¢ (8) SRR *
' ' PLCTBCARD ’
1 L] L]
Te H VS D TPRELAUNCH ¢ MIGHLY DESIRABLE *
' * ON 10 X 20 ”
. * SCRIBER PLUTTER *
L] T .

3. GAMMACI) VS vi(I) 'PRELAUNCH * HIGHLY DESIRABLE * MONITOR FOR L/V AND S/C NAVIGATICA
(CHMC DYNAMIC ' T ON 10 X 10 ' PERFURMANCE {GUIDANCE SYSTEN
STATUS) ' ¢ SCRIBER PLOTTER * ANALYSIS - COMPARES  CMC WiTH

. . ' TRACKING) .
L] . L] .
9. WEUGE ANGLE MONITUR *PRELAUNCH * HIGHLY DESIRABLE * MONITOR FOR L/V AND S/C NAVIGATIOAN
' * UN D/TV ¢ PERFORMANCE
L L] .
10« GUIDL AiWALUG CHART  *PRELAUNCH ¢ HIGHLY DES IRABLE ¢
RECURUERS ONE AND ’ ' ON TV '
]‘Hc L] L] L]
. L] .
11, INSERTIUN/INJECTION "PRELAUNCH ¢ MANCATORY UN ' FUR GEN GO/NO-GO
DIGITALS ' ¢ DATV U
t (] .
’ . .
C. ADEG CHANNELS 9N=93 TPRELAUNCH * HIGKELY DESIRABLE * FOR DSC DISPLAYS
4 L] .
Ne VSM TPRELAUNCH ¢ MANCATQORY * FOR D/TV
. . N
£e AUX VSM 'PRELAUNCH * HIGHLY DES IRABLE !
L] 1 .
Fo ETDUPHCRS (31 *PRELAUNCE ¢ 2 IGHLY .
' * DESIRABLE *
MOTE~=~ {NOLVIUUAL FLIGHT CONTRCLLERS wiLbL BE
KESPUNSIBLE FUR RFPURTING LCSS CF DISPLAY
LAPABSLLITY CF MANDATORY PARAMEYERS TO TrE FLIGHT
UIKEC TOK,.
mIsseoNn | Rev]| DaTE SECTION GROUP PAGE
APCLLO 1S} FNL] 573771 ] GROUND INSTR McC

REQUIREMENTS
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NASA - Manned S-pacocraﬂ_ Center

MISSION RULES
SECTION & — GROUND INSTRUMENTATICN REQUIREMENTS - CONTINUED

& |RULE {coNoITION/MALFUNCTIONY PRASE . RULING ' CUES/NOTES/COMMENTS
. . ' .
. . L]
' ' .
a-10 | csec ‘ . K
. . .

A GSFC UNIVAC = 494 42} *PRELAUNCH * 1 FANDATORY ¢ A, UNE UNIVAC -~ 494 CAN PERFORM ALL
COMMUNTCATIONS oo . * NECESSARY FUNCTIONS, THE SECOND ONE
PROCE SSOR ‘ . * IS ‘BACKUP.

' ¢ .

. WBD (50.C KBPS) LINES $PRELAUNCH * 1 MANDATORY ¢ B, EITHER LINE CAN BE SWITCHED TC

2) BETWEEN MCC AND ¢ ) ‘ * EITHER UNIVAC - 494.
GSFC . ' ‘
. . .
Co TTY CIRCLITS BETWEEN ¢ . * C. VETG PROVIDES THO REDUNDANT 16
MLC AND GSFC . ) * CIRCUIT TTY CHANNELS.
. . .
1. CUTGCING *PRELAUNCH * 1 CF 32 CIRCUITS * 1. FOR ACQ MSGs LS CMD
' * HIGHLY DESIRABLE ¢
L) . .
2o INCOMING {(JJ) *PRELAUNCH . * 1 OF 32 CIRCUITS * 2, FOk RECEPTION OF LOWSPEED RADAR
. * MANDATORY © DpaTA,
' [ '
. . .
. . .
. . .
a-11 | ®sc ' ‘ )
. . .
TELEMETRY === ‘ ‘ .
' . '

A. VHE TV FRCM [HE ' ' * A, THESE ANTENNAS CAN BE SWITCHEE
FULLGWING FGR S=1T, ‘ ‘ * TO MILA OR CIF FACILITIES
S=IVE+ AND [U-== ‘ ‘ .

. . .
1. CIF ANTENRA YPRELAUNCH ¢ 1 HIGHLY .
. ' DESIRABLE .
. . .
2 AILA VHF ANTENNA ' ‘ '
' . '
b. USB TM FKOM THE . . * B, USB IS THE CSM'S ONLY SQURCE OF
FOLLOWING === . . * DATA,
. ' .
le MILA uSB YPRELAUNCH * 1 MANDATORY ¢
. . .
2. CIF use ' ' . '
. . .
[ . '

COMMAND ===

THIS CAPABILITY IS DEFINEC UNCER GSFC/KSC/NMSFN

COMMAND KULE 4-12 FOk LAUNCH COVERAGE.

TkACK [N ==~ .

THAT CAPABILITY REQUIRED TC SATISFY RULE 4-4

(TRAJECTCRY) | S MANDATURY,

VUICE CCMMUNICATIONS=--

ThIS KSUL CAPABILITY IS DEFINEC UNDER MCC RULE 4—5

(CGCMMUNICATIONS) .

MISSION REV] CATE SECTION GROUP PAGE
APCLLY 19 FNL] 573771 | GRGUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4=7
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NASA - Manned Spacecraft Center

MISSION

RULES

SECTION 4 = GROUND INSTRUMENBATIGN REQUIREMENTS = CONTINUED

RULE

4=12

CUNDETION/MALFUNCTION! PHASE RULING ' CUES/NOTES/COMMENTS
L] L] * - -
» ] L]
LAUNCH COVERAGE ' ' '

KSC/MSFiN SITES (SITES NUT LISTED DUE TC VARIABLE
LAUNCH AZIMUTH) MUST PROVICE THE FOLLOWING

CAPABILITIES FROM LIFTOFF THROUGH S-IVB

PLUS 60 SECUNDS.*

REFER TO DECISION MATRIX (RULE 4=17 AND

4~1 TO DETERMINE CAPABILITY.
]

A. CMD .
4
ccs *PRELAUNCH
L]
8. TELEMETRY '
.
S=1C (VHF) *PRELAUNCH
1]
]
1
"
S=11 (VHF)

*PRELAUNCH
.

.
1

- ® ® o a® 8 m e eame ® e ae e e e A

S-1Vs VHF (CP=1) TPRELAUNCH
]

Iu CCS (oP-18) *PRELAUNCH
1y VHF (DP-1) '
1)

LSM (usB) YPRELAUNCH
L]
.
L]
L]
C. TRACKING '

THAT CAPABILITY REQUIRED TC
(TRAJECTURY) IS MANUATORY

CUTOFF
CHARTS 1 THROUGH 3

HIGHLY DESIRABLE

HIGHLY DES FRABLE

HiGHLY DES IRABLE
FRCM

LIFTOFF TO s-11
CUTCFF (APPRUX

8 + 36 SEC)

HIGHLY OES [RABLE
I CF 2 MANDATORY
MANDATORY FROM

LIFTUFF THRUUGH

S~1VB CUTQFF
PLUS 60 SEC

SATISFY RULE 4-4

S-1IC DATA 1S ONLY
SINCE THE MCC
REQUESTING AN
MALEUNCTIONS.

HIGHLY
IS NOT
ABNORT

FOR ABORT CUES FROM MCC

FOR ABORT CUES FRCM MCC

FOR ABORT CUES FRCM MCC

DESIRABLE

PRIME
FOR

FOR
S-IC

Ve A/G CGMMUNICATIONS ' ' .
. ' .
l. MILA . . .
VHF TPRELAUNCH ¢ ) CF 2 MANDATORY ¢
uss [] ] .
) . .
2. MSFEN . [ .
VHF *PRELAUNCH ' & GF 2 MANNDATURY ¢
uss ' . v
' ' 0
. ' 0
[ . .
#  FOR "THE NOMINAL 80.1 DEGREE LAUNCH AZIMUM, THE
COVERAGE PROVIDED BY THE VANGUARD IS CONSIDERED
HIGHLY DESIRABLE. IF THE VANGUARD IS LOST, THE
COVERAGE PROVIDED BY BDA IS APPROXIMATELY IN-
SERTION PLUS 30 SECONDS. FOR OTHER LAUNCH
AZIMUTHS, THE COVERAGE PROVIDED BY THE VANGUARD
IS MANDATORY BECAUSE OF DECREASED BDA COVERAGE.
MISSTUN REV ]| LATE SECTICH GROUP PAGE
APQLLO 15FFNLY 5/3/71 § GRCUND INSTR GSFCYKSC/MSFN.
REQUIREMENTS 4-8
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MISSION RULES
SECTION 4 - GROUND INSTRUMENTATION REQUIREMENTS - CUNTINUED

NASA - Manned Spacecraft Center

r [RULE

4=13

'CUNDITIDN /MALFUNCT{ON®

PHASE

RUL ING

CUES/NOTES/COMMENTS

B

0.

CcMO

ccs

CsSM UsB
TeLEMETRY
S=1VH VHF (CpP=1)
Iu CCs (DP=1B)
U vh+ (OP=1)
CS4 usB

TKACK

C-3ANU

usg

A/G COMMUNICATIONS

VHF

usy

POST S/C SEPAKATION

GENERAL URBlfAL COVERAGE

IT IS YAnDATLRY THAT 1 SITE
FULLUWING CAPABILITIES ==~

¢*PRELAUNCH
L]
¢PRELAUNCH
L]

*PRELAUNCH
'
¢

' PKELAUNCH
.

¢ .
¢PRELAUNCH
.

¢PRELAUNCH
.
¢ PREL AUNCH
.
.
]
"PRELAUNCH
.

*PRELAUNCH
L]

1

PRCVIDE THE

IT IS REQUIRED THE MSFN HAVE THE CAPABILITY OF
PRUVIDING THE MCC MINIMUM MISSIGN CCNTROL SUPPURT
LISTED BELCW OF TwO MSFN y$sB8 St

TES PER REVOLUTION
THKUUGH REVOLUTION 3.

HIGHLY DES IRABLE

HIGHLY DESIRABLE

HIGHLY DES IRABLE

1 OF 2 MANDATORY

MANDATORY

HIGHLY DES IRABLE

MANDATURY

L CF 2 MANDATORY

® e @ @ @ e ® o o0 ecve e e e a® e ecees®eeae-=o=

DOWNL INKS REQUIREC TO RECOVER S-1IvB

DATA.

USB MANDATNRY AT LEABT ONE

STATIOMN

PRIOR TO TLI YO CCNFIRM ONBOARD CSM

USB A/G CAPABILITY,

L] 1 "
he TLM - CCS ¢ PRELAUNCH * MANDATURY ¢ A, TO PRUVIDE T&¢ FOR ODETERMINING
. . * S-IVB STATUS BEVCNO VHF RANGE.
. . T
be ) = CCS ¢ PRELAUNCH * MANDATORY * 8. TO PRQVIOE CORRECTIVE COMMAND
. ' ¢ CAPABILITY FOR S—IVB BULKHEAD DELTA
' ¢ * PRUBLEMS.
L] ‘ 1]
' . * C. BUTH OF THF ABOVE ARE REQUIREC
¢ ' ¢ TU [INSURE CREW SAFETY AND LM
' . * EXTRACTIUN.
vission |rev] oate SECTION GROUP PAGE
apcLLo 1S|FNL ] 573771 | GReuno InSTR GSFC/KSC/MSFN
REGUIREMENTS 4=9




NASA - Manned Spacecnlt_ Center

MISSION RULES
SECTION ¢ - GROUND INSTAUMEBNTATION REQUIREMENTS - CUNTINUED

k |RULE | CUNDITION/MALFUNCTIUN? PHASE RULING *  CUES/NOTES/COMMENTS
1T L] 1] L]
L4 L] .
. ] ] .
4=15 | HSKy GDSy MAD ' ' K
IT IS MANDATURY 2 OF 3 OF THESE SITES PRQVIDE
THE FOLLOWING CAPABILITIES--~
] L] L]
A, M uss * PRELAUNCH * MANDATORY # A, TO COVER TRANSLUNAR COAST ANC
' : . ¢ LPO.
L] L] L]
Be TRACRK USB ' PRELAUNCH * MANOATURY .
. L] 1
C. VOICE USB * PRELAUNCH ' MANDATORY .
1 L} L]
U. CMD LsB * PRELAUNCH * HIGHLY DESIRABLE *
L] 1 r
) L] L
L L] 4
4=16 | KIUMETEK NETWORK ' PRELAUNGH ¢ .
SITes ' . .
Ll L] ]
Ao LIMA ' ' HIGHLY DESIRABLE ¢
L] L} L]
¢e CRD ' * 1 CF 2 HIGHLY .
cYI + ' UESIRABLE .
mrsston frevl] cate SECTICN GROUP PAGE
apcLLo 15| FNL| 573771 | GROUND INSTR GSFC/K SC/MSEN
REQUIREMENTS 4-10




NASA - Manned Spacecraft Center

MISSION RULES

SEC'I'UJN 4 = GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

ITEN

417

INTRUDUCTION TO SETE FAILURE CECISIUN MATRIX

FOR PRELAUNCH FAILURES OF LAUNCK PHASE SITE CAPABILITYy THE FOLLOWING DECISION MATRIX APPLIES

THE LAUNCH PHASE GRUUNO INSTRUMENTATION REQUIREMENTS TO THE RESULTING DEGRADED COVERAGE.
THIS MATKIX PCINTS OUY THE LOSS OF CONTINUCUS COVERAGE BETWEEN LIFTOFF AND INSERTION PLUS

SECUNDS FUR VARIUUS SITE FAILURES.
USED TO DE TERMINE WHETHER FANCATORY CONTINUOUS COVERAGE HAS BEEN LOST.

(NUMINAL INSERTION IS 11 + 55)

TO USE THE MATRIX-e-

IF SITE FAILURES OCCUR PRIOR TG LAUNCH,

A, LOOK FOR AN X UNDER .THE CCLUMN FOR SETE WHERE THE FAILURE OCCURRED.

B GO ACROSS TO THE CCLUMN FUR THE CAPABILITY THAT WAS LOST AND.READ THE OECISIUN. .
C. THE COVERAGE THAT WAS LOST IS IN THE CCLUMN LABELED “APPROXIMATE MANDATORY COVERAGE LosT."

MATRIX WILL

60
8€

0. MORE THAN CNE X IN A ROW SPECIFIES A FAILURE OF THE SAME CAPABILITY AT MORE THAN ONE SITE.

MISSION |REV DATE SECTIUN GROUP PAGE
APCLLO 15 JFNL § 573771 JGRCUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4-11
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NASA - Manned Spacecraft Center

. MISSION RUL
SECTION 4 - GROUND INSTRUMENTATI

ES
ON REQUIREMENTS ~ CONTINUED

ey

CHART

1--- 8.1 DEGREE AZIMUTH ( APOLLO 15 NOMINAL)

2, GO ON TM BECAUSE OF ALDS DATA UNTIL

08-49,

3. LOSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO CONDITION.

' SITES FAILEO ’ ' CAPPROX IMATE® CAPABILITY LOST ¢
lecal caaaa [Jpnpunytyhons leacaa el O MANDQATORY 0 mmmmmeee [P, [ P [, ]
] [ ] ] . [] *COVERAGE . ] ] ] ]
* ' ALDS'MIL/CAPE' BDA ' VAN CANT'LOST FOR TELEMETRY® CMD * TRACK * A/G *
] ) ™ ¢ . [] . INO-GO ITEMS| o * ) [ s
[ [ 1 ] ] SFOR ALL ’ ] ] L] ]
' ] t [] [] *LAUNCH ] ] . L] L]
L] lecccalaa -t . $acclpA2 IMUTHS @ Ve-a [ | . .
' *N0-CQ°* 00-00 '04-17¢09-10°'T80D* * USB UR *» USB ' BOTH * yse ¢
* +T0 * TO 'TO ' TG ¢ TO " CCS AND * AND * S AND C ' &ND ¢
T . 908-45¢ 08-49 112-4016-05°TBD* ' VHF T CCS ' BAND * VHF ¢
lecalaccca lacccccacleccccclacccalaaal . J oy}
. 1 ] ] L] ] ] ] [ v e .
lecalacaaa leccccaaa [ PR [ JPSPRORRPI PR | . lecaaa . [ Jip. .
g e ] [ [] ] ' . v ] ] .
LI ] . ] 1) ] ] NONE 1] 4 ] . .
N X L ' ' ¢ ¢ Gu ¢ N/A N/A ¢ NA 0
"G ] . ] ] *SEE NOTE 1 ¢ ] ‘' ] []
[ ] [} ] ] ' [] . L] [] 1]
1 f teccae L L . LS ] cmlaa .
[ ] [] ] [ L] [] [] [] ’ [ 1]
N . . [ . 100-00 TC ] [ . ] .
Cpe voox ' . »t 04-10 * Gu © GU * NO-GU * NC-GO ¢
L [} ] ¢ . *SEE NCTE 2 ¢ L] 1 ) L}
"V E [ ] . t t ] ] L] ] '
¢ [ PR [P, lecaaa . [ pupue } [ UG [} . — .
CF o1 ] [ [ ] [ 08-49 ] ] ] ' L]
oA ' tox o ¢ ©T009-10 * 6D £ G0 * GO 't 6o
o * ! * ' YSEE NLTE 3 ¢ . * * *
¢ | tecccalacacaccaloccaclaccactaaa! ccalaa ] . lecccaaal
oy L] ] ] . [ ' ] ] ]
¢t R ¢ . * Xt *SEE NCYE 3 ¢ Gu ¢ GG ! GO ' cn '
“E e . ] ] : [ . . ] ] 1
t leacaa lecocccccleccccal ccveclacataa tacaa . . [ PR, .
] ¢ . € ] ' [ ] ] v ] []
(] (] [} L] L "Xt NONE + GO ¢« GO L) GO 1 GO )
lecatacaa- L ommm = lecmvaalaaal . tecaa- . —-le - L
M 1 ] [l ' ¢« N0=N0 t 1] ] ] L]
Tty x v X ' ' LI (] * NO-GO 4 GO ' NO-GO * NC-GO *
oL . 1 ® . * 04-10 ' . ) * .
¢ T tecaaa [ P, Y P, lecovalacalacwcccccccalacccaccaaa teccaa . [ ]
[ ] . L] ] L] * 00-00 [] [] ] t ]
“pe L] ' ] L] r TC . ] [] ] []
e v X vox e *t 1 09-10 * GO " GO * NO-GO * NO-GO ¢
1 E 0 ] ] ] [] VSEE NCTE 2 ] . (] ]
[ lecocclecccccccclccccclccccalace . lecaaa | PP reeleccccacaat
v g . 1 ] ] * 00-00 L] . . [] 1]
LIS B ‘ ] . [] ¢t 10 [} ] ] [] L]
L B ' X ¢ LI S ¢ 04-10 ’ GUL ¢ GO ' NO-GU * NC-GB °
“ g [] ' ] L] CSEE NOTES ' ] ' [] []
. . . [ ] ] ' 2 AND3 L] [ t ] []
t [ PR [ P, lecaaa [ JPPRRORN PRSP | . [ Ry, lecccccca- Voo e .
¢« Fo ¢ * t L] ' 08-49 . ] ' . .
¢ A ¢ LS S * T0 * NO-GO * GO * NO-GO ' NC-GO ¢
LI S ] 1 [ ] . v 16=05 t . ] . ¢
¢ Vemaaa [ PR PN VPR [ . S . [ ] [ (]
vy 1) . L) * ¢ 08=49 * A L) L} .
¢ R [] ' ] ’ * TC . [ 1 [] ]
VEY x o ¢ox e * 109-10 LN i) " 60 ' GO * G ¢
LI ] ] [] ] + YSEE NOTE 3 ¢ ] ] . .
] loccaa [ R, [ PR, [ JSROP PR pRpRp } [ . [ PRy leccccccaa e amat
] ] ] ' [] ] . . 0 ] L] ]
oo x e . * X ' SSEE NCTE 3 ' GO * G0 * 60 v 6o ¢
] ' ] ] [ ] ] ] a [ [] ]
1) lacccalacaana cclecccclccvaclaaal pp— cecclecccclccccccaaa [ " }
] 0 [ v ' . ¢ 00-00 [ . ] .
t LI S X L S ' ¢ T0 * NU-GU * GU * NG-GO * NO-GO ¢
] . [ [] [ ] ¢ 09-10 . ” ] . ]
lecclacccalccccccna [ P lecccalacalacccccccaaa! . - [ [
. L] [] [] ' ] ' 1] . . ) ]
lecalecccaleaccccccclccccclccccalcaalaa [ P . . [ .
NOTES~~~ 1. LOSS OF ALDS RESULTS IN LOSS OF S~IC TM. HOWEVER, 1T IS NOT MANDATORY FOR LAUNCH

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES

SECTEON 4 - GROUND INSTRUMENTATION REQUIREMENTS - CONTINUED

'CHART 2--- 80.11 TU 90,00 DEGRFES AZIMUTH

2, GO OM TM BECAUSE OF ALOS DATA {NTIL 08-49,

3. LOSS OF COVERAGE IS NOT SEVERE ENOUGHT FOR A NO-GO CONDITION.

- cocmaaat

' SITES FAILED ' * APPROX IMATE® CAPABILITY LOST '

el e lcccccccctccccrl el MANDATOKY Vemcecccccc lrcccc lecccccccc et

. [ (] [ L ' COVERAGE * . . . ' .

' ¢ ALOS*MIL/CARE® BOA * VAN SANT'LOST FOR *TELEMETRY® CMD * TRACK AIG

+ ] TM™M ¢ ] ¢ L] ¢ NO-GO ITEMS: o [} 1 ] [}

: . ] ] . 'FOR ALL t 1 ] . ]

[ (] * L] ] ¢ LAUNCH ] . ’ ] +

+ lecccalccaccccaa locca- ool A2 [MUT S L} . leaa- LI .

* *0N-00* 00-00 *04-10'09-t0°TBO* ' USB UR ¢ USR ' BOTH * LS ¢

! ¢« 10 * T0 “TQ0 *TU * TO ¢ CCS AND * AND * S AND C ¢ AND ¢

¢ 108-49' 08-49 '12-40%16-05'T80"* ¢ VHF 5 CCS * BAND ¢ VHF ¢

[ PRI [ [ P [P | [ P } ———t . . [ P [

L} ] L] L] L L] (] * 1 ] Ll L4

lomclecccelocancana lecwecl caccalaaal " . [ [, N PO [

¢ S . L] 1 Ll L] L} 4 L L] L

LI O} L] ) L] L . NONE L] . ] . L] L]

L ! . ' ’ GU ¢ N/A ¢ N/A ¢ NA*

¢ G0 4 ] L] ) YSEE NCTE 1 ] L] ) L]

“ L L] L) L] L] L} * . L} L) L]

I f erecclaccccccalnaccclccccctlonal ccvcnc e leccmccrwa = - .

[ ] ] ] L] ¢ ] 1 ] ‘ [] *

“© g [ 1] ] ] “00-00 TC . ' * ] L]

L . X A ' ¢ ' 04-19 . GO * GO * NO-GO * NC=GO ¢

“. T L} L) * . ISEE NOTE 2 ¢ [} L] ] L}

«E 0 L] (] L) L] ) ] * L) L) .

v [ [ P [ [P [P PR | [ [ | [ P, [

¢ F 0 L) ) ¥ L) 1] Ng=49 L] L] ) L L]

v ' vox e * 0 TC09-16 ' @ TG0 ' GO 't ¢

vop ' : : *  YSEE NOTE 3 ¢ ' ' ' .

[ T Je—— teccccaca lecacalcccaa [ pepu—— } loaae [ JUpSpp | [ Py, []

« oyt . [ [ ] [] 11.70 [ ' ] ) [

t R ' ' t x ' TC * NC-GG ¢ GO ¢ GO ¢ NC-GO +

¢ E ¢ ' L) ' ¢ INS ¢+ 60 ] . ) ] )

¥ t t + t 1 L] 1 (] L 1 L]

* [ . [ P, [P [ R, [P ] [] [ ) [ . [

' ' ' . . ' N/A N/A ¢ GO
. ] locccalcaccccaaa leccccaa .
[] . [ [P -

M ' ] . ' .

oy ‘ ' . ' ¢ G0 ' NO-GO ¢ NG-GO

LI 4 ] ) L] ] L] L]

o7 [ . [] [ . [ [

[ S ) t [ + [ ¢ 00=N0 L) ) ] ]

“pe ] [ ‘ * v TG 1 [ . ]

¢ Lo ' X ' x ! ' ¢ 09-10 ' Gu ¢ GO * NU-GO ¢ NC-GO

LI ] ] t ] CSEE NOUTE 2 ¢ ] L) .

] [ Y P, [ [’} (I [Py | [

LI ] . . . [ ¢ 00-00 ] ] ' ¥

LI G 1 1 ] L} L T0 L] 1 L L]

CT e LI S X ' 0410 * G0 * GO ' ND-GO * NO-GO

g0 [} [ ' [ ¢SEE NQTE 2 ¢ . . *

' [ . leccrcecclcaccalccccalaaal [ -0 . -

CE ] L] t L] ¢ 08=-49 ] [] (] (]

¢ A ¢ L L * 10 ¢ NG-GU # GO * NO-GO * NO-GO

1 ] [ [ ¢ ¢ 16-05 . . » '

LI TR PSR [P PUPPIPRIY [EORPPpRY PRSP | [ locaaat [P

oy (] ) 1 . ' 08-49 L] L] L} L

" R0 . L] L] ] L] TC ] [ ] L3 )

*E°* Xx ¢ r X ' ¢ 09~-10 . G0 ¢ 6o ¢ G0 * G0

LI ] L] ] ’ L] SSEE NCTE 3 ¢ ' ] ]

' lecneclecccaccclccccclccccalcaal . . .- [

) [} ¢ ] ' . L) ) * . +

rooeox ' * X ', ' NGNE ' GU * 60 * GO ' 60

] [] . . L] ] ] [} ] . ]

[ leccanlceccncccalcccas locaca [P } . P PR | conla

] ] [] ] [ . ¢ 00-00 ] . ’ ]

* + X X r X ¢ * ' TC * NO-GO * GO * NO-GO ' NC-GO

1 ] ] [ ] . ¢ 09-10 L] [ [} ]

lecelccccalacccaaa. :l ----- o= lecal - [ eleccccclccccccca= lecccaaal

] "’ ] e [ [ 11.00 [ [} . ] D

¢ . ' tox X TC * NO=GG * GO ' GO  * NO-GO °®

] 1 t [ . ] * NS ¢ 6N ¢ ] . [ ]

L L} . ] ] ] ] . 1 1 (] L]

lecclccccel cenvecnalcacenl cavral caal P leccaal e .

NOTES=~= 1, LOSS OF ALDS RESULTS IN LOSS OF S=IC TM. HOWEVER, IT IS NOT MANDATORY FOR LAUNCH
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NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 4 - GROUND INSTRUMENTATELN KEQUIREMENTS - CONCLUDED

CHART 3--= 90.1 TO 109.0 DEGREE AZ [MUTH

' SITES FALLEO ' ' APPRUX IMATE! CAPABILITY LAOST ¢
lecalcacaa lecececcccelvacaa occa- locat MANCATCKV lecccececac laaaaa L lecccca- .
' ' ] ] ] ' *COVERAGE ] . ] .

! ¢ ALDS*MIL/CAPE' BCA * VAN ¢ANT' LOST FCR STELEMETRY® CMD * TRACK * A/G

[ 3 T™ ® + . 0 ¢ NO/GO LTEMS| ¢ ) ] (]

. L [} ) [} *FOR ALL . [) L] L

] ' ] [ ] *LAUNCH . [ [] L]

' [ Y U e e e AZ T MUTHS . lecaca “~— “—

' $90-03¢ 00-00 *04-1)'09-10'TBD* ' USB UR ' uSy * BOTH ' LSR

! LI (O 10 ¢ 7C ¢« 1C * TC' ¢ CCS AND * ANND * S AND C * AND

' 1V)B=4 3" (H=49 *12-4N016=-75'T8D" ¢ VHF ¢ CCS * BAND ¢ VWHF
tecalacccalaccccccalacacilcccaclaaal [] -t .- -
lacaleccca lacrccacaleccccl accaalaaal [] L T R
LIS [) ] [} L] L] L] 1 ) *

[ A} ] ‘ vt ‘ ' NCNE ] v . +

TN x ' ' ) L] ] Gu ¢ /A e NYA L) N A
[ . . . ' CSEE NOTE 1! L] ‘ [

L ] ' 1 . L] ‘ L L] L)
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NASA - Manned S'pacocraﬂv Center

MISSION RULES
SECTION 5 ~ TRAJECTORY AND GUIDANCE

[TEM

5~3

THE LAUNCH PHASE WILL BE TERMINATED FOR ANY OF THE FOLLOWING CONDITIONS---
Ao VIULATIUN OF YTHE VEMWICLE BREAKUP LINE

8. TFF IS LESS THAN OK EQUAL TO 1 + 40 AND DECREASING AFTER TOWER JETTISON
C. VIOLATION CF ENTRY *G* LIMIT. ’

U. VS INCREASING '

€.  UVERSPEEQ CONDITIONS AT INSERTIUN

F. VIULATION GF EXIT HEATING LINE

Ge I+ H IS LESS THAN OR EQUAL TO 75 NM AND DECREASING BEFORE ACHIEVING MODE IV CAPABILITY

THE LES wILL NUT BE JETTISCNEO UNTIL MOOE Il CAPABILITY IS ESTABLISHED BY TFF IS GREATER THAN CR

EQUAL TU 1 « 20 AND INCREASING.

MULE Ile Lily IVe AN APCGEE KICK.

A. THE GRCUND IS PREME FCR ABURT MODE NETERMINATICN AND MODE III MANEUVER COMPUTATION.
OF S~1vB LVERSPEEC CCNCITIONS.

B MODE 11! MANEUVERS WILL RE INTEKRUPTEC WHEN TFF = 1 + 0N AND DECREASING.

Ce *QDE: IV MANEUVERS ANC APCGEE KICK MANEUVERS WILL BE ENTERRUPTED WHEN TFF = 1 + 40
DECKEASING.

Ue MUDE Iv MANFUVERS WILL BE INTERRUPTED IF THE CUKRENT ALTITUDE IS 7N NM, DECREASING, AND

IS LESS THAN 300k FT, _
E. IF ENTEKING, UTILIZE LIFT TC AVGID LANDs UNAVOIDABLE LAND LANDING USE RL 90 DEG.
Fo IF NG SLA SEP Uk IF SPS FAILS=--

1. HP IS LESS THAN 49 - EXECUTE CM/SV SEP BY TFF = 1 + 40,

2. HP 15 BETWEEN 40 AND 70 = GROUND wILL DECIDE TD USE SM RCS ASAP OR AT APOGEE
Tu KEDUCE HP T(O 40 NN,

Muut [I11 ABCRTS.
Ao PREDICTED TFF AFTER SPS (/C IS LESS THAN I + 40,
l. FLLL LIFT IP ON wATER ~ DC NCT BURN.
2o G ANU N GO AND fULL LIFY [P ON LAND = BURN TO TFF =1 ¢ 40, RL 91 OEG.

3. G AND N NN=GO ANC FULL LIFT IP ON LAND = BURN A REDUCEU DELTA v TO MAINTAIN
TFF AFTER C/Q ANC RL 90 DEG. i

be IF DELTA T8 IS LESS THAN QR EQUAL TG 2 SECs DO NOT BURN.

C. IF IGNITIUN UCCURS AFTER GETI ¢10 SECy BURN UNTIL G AND N DELTA R = n, RL 55 DEG.
UNABLE TG BURN GELTA R = 0y RL 90 OEGe}

THE
CREw USING THE G AND Ny wILL BE PRIME FCR MUDE IVe APUGEE KICK MANEUVERS, AND DETERMINATICN

AND

HP

(IF

MISSION Ev | CATE SECTIUN GROUP P AGE
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JAND GU IDANCE TRANSEARTH 5-1

96



NASA - Manned Spacecraft Center

MISSION RULES
SECTION § - TRAJECTORY AND GUIDANCE =~ CONTINUED

1TEM

THE S/C CMC WILL 6E NO-GO FOR ABORT MANEUVER OETERMINAT{ON AND MONITORING FOR ANY OF TFE
FOLLOWING ===

A.

B

Ce

De

CMC PROGRAM ALARMS=--
SINGLE UCCURRENCE - 00214, 00777, 01107, 01407+ 04777, OT7777, 10777, 13777 14777, 00275

CONTINULUS JCCURRENCE - 20430, 20607, 20610, 21103, 21204, 21206y, 21217, 21302, 21501,
21502y 215214 31104, 31271, 31202, 31203, 31207, 31211

RTCC AND CMC TFF DIFFERENMCE GF GREATER THAN 40 SEC.

CUNFIRMEU ERROR IN S/C PLATFORM VELOCITY CUMPONENTS OF GREATER THAN 51 FPS IN X OR 100 FPS
IN Z,

CMC TRAJECTORY SOURCE INCICATES *GO* CR *NO-GO* INCONSISTENT WITH BEST TRAJUFCTORY SOURCE(S)
INDICATION.

THE ORBIT 1S 9GO' If HP IS GREATER THAN UR EWUAL TO 70 NM,

KULES S-7 THROUGH 5-19
ARE KESERVED,

MISSION REV | CATE SECTION GROUP PAGE

APULLGO 15 FFNL | 373771 ]JTRAJECTORY LAUNCH
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MISSION RULES
SECTILN 5 = TRAJECTURY AND GUIDANCE - CONTINUED

ITEM

5-20

5-21

=22

e 20y

2=25

EARTH ORBITAL ALTIYUDE CCNSTRAINTS-=--

A REAL-TIME MISSIUN PLANNIANG

PERIGEE - 85 NM MINIMUM, MAXIMUM HP IS DETERMINED BY SM RCS AVAILABLE FOR HYBRID DEDRRIT.

Le CONTINGENCY

PLKIGEE ~ 70 NM MINIMUM (VIOLATIONS wILL BE CORKECTED ASAP) IF HP LESS THAN 77 NM
MANEUVER TO RAISE HP IS ACT PUSSIBLE-=~

1. HP IS BETWEEN 40 ANC 70 — EXECUTE SPS RETROGRADE ASAP UNTIL HP IS LESS THAN
40. IF NO SPSy LSE SM-KCS.

2. HP 1S LESS THAN 40 - CM/SM SEP = RETRO WILL RECOMMEND ENTRY PROFILE.

KESERVED

5/C L/J TIME (Gkk) wWILL BE UPCATED WITH SKC L/u TIME IF THE TWO ARE DIFFFKENT BY 10 SEC.

TIME BETWEEN EPU RETKOFIRE GETI AND 400K MUST BE GKEATEK THAN 9 MIN. IF NOT, RETARGET FUR
PTE,

ne SERVED

PLANNED G AND N AND SCS RETROFIRE MANEUVERS WILL BE UPDATED [F---

A THE CuLMPUTEN RETRGFIRE PCSITEON CHANGES BY GREATER THAN 1,5 DEG LONGITUOE PRIOR TO GETI
MIN.

Be THE CCMPUTED RETRUFIRE PCSITIUN CHANGES BY GREATER THAN 2 DEG LONGITUDE AFTER GETI -30

AND

NEXT

-390

MIN.

MI SS1ON REV ] DATE SECTIUN GROU® P AGE

APCLLO 1S]|FNL ] 3/3/71 JTRAJECTCRY EARTH ORBIT
AND GUIOANCE AND TLI 5-3
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE = CONTINUED

K LTEM

- -

5=26

5-27

B

RESERVED

IF SPS FAILS AFTER EPU RETRUFIRE IGNITICN GR NO SLA SEP=--

A. HP IS GREATER THAN 70 NM - RETARGET FCR NEXT BEST PTP USING RCS.

Be HP BETWEEN 40 ANU TC ~ PITCh UP TO LOCAL HORILZONTAL ATTITUDE AND AURN

FOLLOWING PRIORITIES=-=-

l. BURN HP TO PAD .VALUE

2, BURN MAXIMUM SM RCS DELTA V AVAILABLE

3. BURN CM RCS TO HF = 40 NM IF SM RCS DELTA Vv NOT SUFFLCIEN
HP = 40 NM IF HP IS LESS THAN UR EQUAL TQO 40 NM TERMINATE ALL
TFE = T MIN.

C. HP IS LESS THAN 40 NM ~ REMAIN IN RETRO ATTITUDE AND BURN SM RCS
PRIORITY=-=-=

1. BURN DELTA ¥V RESIOUALS.

2. BUKN MAXIMUM SM CELTA V AVAILAGBLE.

NOTE

THE S=IVB LOX OUMF CAPABILITY
MaY BE USED TO SHAPE THE ORBIT
FCR RETROFIRE MANEUVER OR TO
REQUCE THE S-IVB WEIGHT TO
OBTAIN MORE SM RCS DELTA Ve

T T0 O0OBTAIN
THRUSTING

USING

SM

AT

THE

RCS USING

FOLLOWING

MISSION REV] CATE SECTION GROUP P AGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

]

ITEM

=30

5~31

THE G AND N IS NG-GO FUR ENTRY [F==-

A. THE CMC VALUE OF DOWNRANGE ERROR {RP = RT) AT .2G DIFFERS GREATER THAN +7/- 100 NM
GRQUND VALUE. CREW FAILCVER TuU EMS ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND

AS SECCND PRIORITY,

B V AND GAMMA AT 400K ARE CUTSIDE THE GCRRIDUR. GROUNC WILL PRUVIDE ENTRY PROFILE.

BUUSTER NAVIGATION AND TARGET UPDATES FOR TLI==-

A. AN IU NAVIGATION UPCATE wILL BE PERFCRMEC (AND TIME TAGGED PRIOR TO LOS OF THE
PRIUK TU TB6 INITIATION) FUR THE FOLLCWING SITUATIONS---

1. WHERE AN TU ACCELERCMEYER FAIL OCCURRED PRIOR TQO EARTH ORBIT INSERTION.

2. FOR A FIRST OR SECCAND TLI CPPORTUNITY WHERE MSFN VERSUS [IU DOIFFERENCE
VIOLATES ANY OF THE FOLLOWING==-=- .

AT GET = 56 MIN--- COWNRANGE POSITICN GREATER THAN +/- 48575 FT
SEMI-MAJOR GKEATER THAN /- 1.6 NN
CRCSSRANGE VELLCITY (MAXIMUM) GREATER THAN /- 18,2 FPS

AT GET = 1 HR 45 MIN-=-= DCWNRANGE PCSITIUN GREATFK THAN +/- 83675 FT
SEMI=-NMAJCR AXIS GREATER THAN +/- 1,8 nNM

LAST

CROSSRANGE VELOCITY (MAKIMUM) GREATER YHAN +/- 19.4 FPS

be THERE WILL BE iU IU TARGET UPDATES FLR EITHER TLI OPPORTUNITY,

hESERVED

RESEFVED

THE MAXIMUM ALLUWABLE MISALIGANMENT RATES WETWEEN THE TU AND IMU ARE J.6 DOEG/HR (IU}
DEG/HR (IMUDS

RE SERVED N

UISPERSED TLI C/U=-=~
PRECICTEL CELTA v CAPABILITY (CSM ALUNE) AFTER TO E AND DOCKED SPS MIDCOURSE=---
Ao GREATEK THAN 557:0 FPS - CONTINUE WMISSICN

B LES>S THAN 5500 FPS - EXECUTE EAKTH ORSIT ALTERNATE

AND

FRCM
RETRE

SLTE

1.5

M1SSION REV] DATE SECTIUN GRUUP PAGE
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NASA - Manned Spacecraf; Center

MISSION RULES
SECTION 5 - TRAJECTCRY AND GUIDANCE = CONTINUED

ITEM
5-35 OIFFERENCE IN CMC AND IU PLATFORM VELOCITY COMPONENTS OR TOTAL VELOCITY AT INSERTION=--
A. VIOLATICN OF ANY OF THE FOLLOWING MEANS TLI IS NO=-GO==-
DELTA XDOT IS GREATER THAN +/=- 38 FPS
DELTA YDOT IS GKEATER THAN +/= 73 FPS
DELTA ZLOT IS GREATER THAN ¢/~ BT FPS
DELTA VT IS GREATER THAN +/~ 34 FPS
Be VIOLATICN OF ANY OF THE FCLLOWING MEANS TLI IS TEMPORARILY NO=-G(=--
DELTA XDUT I8 BETHEéN #/+- 7.5 AND +/- 38 FPS
DELTA YDOT IS BETWEEN +/- 41 AND +/- 73 FPS
DELTA 2ZD0OT IS BETWEEN +/- 28 AND +/- 87 FPS
DELTA VT IS BETWEEN +/- 14 AND +/- 34 FPS
NCTE
TLI IS NL-GC UNTIL PARTS C AND S5-36 ARE
DETERMINEU (ORBITAL PARAMETER DECISIONS}.
C. VIOLATIUN OF ANY OF THE FOLLOWING OKRBITAL DECISION PARAMETERS AT GET = 1 HR 45 MIN
TLI IS NO-GOs PARAMETERS AKE IU VERSUS MSFN.
SEMI-MAJOR AXIS IS GREATER THAN +/- 3.28 NM

CROSSRANGE VELOCITY 13 GREATER THAN /- 32 FPS

56 MIN MEANS TLI IS NO-GO.

ASENe
A, DIFFERENCE IN DCWNRANGE POSITION IS GREATER THAN +/- 535,900 FEET AT GET = 56 MIN.
15e DIFFERENCE IN SEMIMAJCK AXIS IS GREATER THAN +/- 11.6 N. MI AT GET = | HR 45 MIN.

Ce OIFFERENCE IN CROSSRANGE VELOCITY IS GREATER THAN +/~ 7847 FPS AT GET = 1 HR 45 MIN.

RULES 5-38 THKCUGH 5-45
ARE KESEKVED.

MEANS

=30 VIFFERENCE IN MSFN AND It) COWKNKANGE POSITICN (DELTA kV) IS GREATER THAN +/- 1054100 FT AT GET =

5~ 37 wlTH AN S=1vB GUID REF FAJL 1JR AN S-1v8 ACCELEKUMETER FAIL DURING LAUNCH PHASEs» VIOLATION OF ANV
OF THE FULLCWING ORBITAL DECISION PAKAMETERS MEANS TLI IS ND = GO. PARAMETERS ARE CMC VERSLS

MiSSION REV | DATE SECTION GROULP PAGE

APCLLO 15 §FnL 1573771 JTRAJECTCRY EARTH ORBIT
AND GU IDANCE AND TLI 5-6
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162
MISSION RULES

SECTICN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

[TEM
5-46 THE CHMC OR LGL WILL BE TEMPORARILY NU-GO FCR MANEUVER CONTROL FOR ANY OF THE FOLLOWING=--
A. COMPUTER PROGRAM ALARNS=--

SINGLE OCCURRENCE - 022175, 00214y 0ON777+ QL1974 21407, 03777, 04777, 0177y 10777, 13777,
14777

CONTINUOUS QCCUKRENCE = 20430, 20607, 20611, 21103, 21274, 21296, 217104 21302, 215C1,
21502, 21521, 31104, 312901, 31202, 31203, 31207, 31211

Be CMC/IMU ALIGNMENT CUSCREPANCY (FOR MANEUVER EXECUTION, MONI TCRING, AND OREBIT
OETERMINATION} .

1. SEXTANT STAR CHECK=-= AUTY OPTICS POSITIONING DNES NOT PLACE SELECTED STAR
IN FIELD OF VISICN CF SXT.

2. HCRIZUN CHECK ERRCR IS GKEATER THAN 4 DEG FOR RETROFIRE FROM EPO.

Ce LGC/IML  ALIGNMENT [DISCREPANCY [INDICATE BY GREATER THAN 2 DEG FROM PREDICTED CCAS
CULRDINATES.

D. UIFFERENCE BETWEEN (MC/LGC GROUND NAV CHECK AFTEXK A NAV UPDATE FROM GRCULND IS---

1. LATITUDE IS GREATER THAN .02 DEG.
2, LUNGITUDE 1S GREATER ThAN .02 DEG,

3. H IS GREATER THAN .2 NM,

b=47 SPACRCRAET TIMING MUSY BE MAINTAINEC WITHIN THE LIMITS~--

cMC (SEC)  LGC (SEC) AGS (SEC)

A. RETROFIRE 2

B. ENTRY 2

C. TU 2 :

D, McC'S 2

E. LOI/DOI/CIRC/LOPC 2 2 cemmemee-
F. TEI 2 T
G. DESCENT .5 .3 .3

H. ASCENT .5 .3 .3

I. RENDEZVOUS .5 .5 .5

J. SXT TRACKING .5

KULES 5-48 THRU 5-55 ARE RESERVEOD.

MISSION REV | CATE SECTICH GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 5 =~ TKAJECTORY AND GUIDANCE =~ CONTINUED

ITEM

RESERVED

TRANSLUNAR MCC EXECUTICN CRITERIA

A, MCC 2 AND 4 ARE RQREFERREC EXECUTION PCINTS. THE FIRST MIDCOURSE WILL BE DFLAYED UNTIL MCC2
IF THE COST IS NOT PRCHIEATIVE.

B MIBCOURSE CURRECTIONS wlLL BE COMPUTED 1O UTILIZE THE PREFERRED PROPHLSION SYSTEM, THIS
MAY INCLUDE NUN-FREE RETURN MANEUVERS OFF OF A NOMINAL FREE RETURN TRAJECTORY,

Ce WHEN THE NGMINAL MISSION IS HYBKID, THE MANEUVER TU GO NUN-FREE WILL BE EXECUTED AT MCC 2.

RE SEKVED

LOL SHALL BE TARGETECD WITHIN THESE CCNSTRAINTS=--

A

A

Ao

THE PERICYNTHIUN OF THE APPROACH HYPERBLLA WILL BE MAINTAINED WITHIN /- 10 NM OF PP
TAKGF T,

THE ALTITUDE OF THE NODE (BETWEFN THE APPROACH HYPERBOLA AND THE DESIRED LPO) WILL EE
MAENTAINED BETWEEN -10 ANC #15 MM CF WP TARGET.

'Gu' FLR LCI KEWUIRES THE FCLLOWING=--

CUMMI TMENT TO AT LEAST 4 HRS IN LPC {PRUVIDES UNE REV uF TRACK AFTEP LCI FOR CALCULATION CF
TEL ) .

ANDEQUATE FUEL RLMAINIANG FOR SUBSEGUENT LUNAR URBIT JPERATIUNS (MINIMUM S TEI AND TEC
MCC *S)

MISSIUN REV] CATE SECTICN GROUP PAGE
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

ITEM

-

S-61

Ur

~-6c

PREMATURE LOL1. SHUFDOWN FCR SPS PROBLEMS (LCI ABORT MUDES)
A. SHUTDOWN IN MODF 1 REGICN =~

EXECUTE A OPS Z-HR CIRECT ABORT FQOR==~~

L0l BURN TIME FROM 0 TO 1434

LOI DELTA VM FROM 0 TC 642

EXECUTE A DPS 3C MIN CIRECT ABORT FGR===-
LOl BURN TIME FROM 1+34 10 1455

LUl DELTA VM FROM 642 TD 789

EXECUTE A DPS TG CEPLETICN 30-MIN DIRECT ABORT FOLLUWED BY
BURN 2 HRS LATER e

LQI BURN TIME FRQOM 1455 TC LleS7

LUl DELTA VvV FRuUM 789 Tu 809

Be SHUTOCww 1w MUDE [I REGICA -
EXECUTE A DPS 2-IMPULSE CIRCUMLUNAR CRBIT=~-
LUI BURN TIME FKOM 1+57 TO 3407

LOI DELTA VM FRUM 809 Ty 1313

Co SHUTOLWiN TN mU0E 111 REGICN -

A SUPPLEMENTARY

APS

EXECUTE TEI (SPS CR OPS) AT NEXT CPPORTUNITY OR INITIATE AN ALTERNATE MISSION~---

LOI BURN TIME FKNM 3407 TC 6432 N

LCI DELTA Vv FRUM 1313 Tu 2998

1. ALL ABCKRT MANEUVERS AxE MCC~H TARGETED
EXCEPT FOR THE DPS 30-MIN ABORT wHICH IS
TAKEN FRCM THE CREW CHART

le CCNTRUL LIMITS APPLY AS FOLLOWS ~--

LOI BUKN TIME LOI DELTA VM LIMITS
0 TU 1+34 7 TL 042 YIGHT
1434 TC 3450 642 TO 164l LUOSE
3+50 TC 6+32 1641 TC 2998 TIGHT

—
hd

THE SPS FAILS AT IGANITICN=--

A. MCC - RESCHEDULE MCC FOR FLYBY TRAJECTCKY wWITH DPS/SM-RCS EXECUTION.

be LCI ~ EXECUTE AEORT MANEUVER WITH DPS/SM=-RCS.

Ce. DOI - EXECUTE GROUNC COMPUTED TEI WITh OPS AS SOON AS PRACTICAL.

RULES 5-63 THRCUGH 5-75
ARE RESEKVED.

MISSION REV ] CATE SECTION GROUP PAGE
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MISSION RULES
SEGTIUN 5 - TRAJECTGRY ANO GUIDANCE - CONTINUFO

" 105

R ITEM

5~ 76 THE DOI MANEUVER WILL BE TARGETED TO PRODUCE A 50K FT HP AT POl AND TO OPTIMIZE THE GRUUND TRACK

FUR LUNAR LANDING AND FOR LANDMARK PHOTOGRAPHS.

5=-77 A *GN' FCR DOI REQUIRES CCMMITMENT TO AT LEAST 4 HRS IN LUNAR ORBIT.
NOTE

THLS PRAVIDES CNE FULL REV OF TRACK AFTER
DCT FOR CALCULATION OF TEI

EXECUTION OF THE BAILOUT ABUGRT MANEUVER WILL BE RECCMMENDED If INCOMING

5-76 AFTER AOUS FOLLCWING OOl
ThE

MSFN KADAR DATA INDICATES A CLOSEST APPRGACH ALTITUCE OF EQUAL TO OR LESS THAN 1.0 NM ABOVE
LUNAR TERRAIN.

1. THE PERICYNTHIUN ALTITUDE WHICH CORRESPONDS TO
1.7 MM CLCSEST APPROACH IS 3.6 NM,

24 THE VALUE CF DUPPLER RESIDUALS AT A0S WHICH
CURKESPCNDS Ty THIS PERICYNTHIUN IS =32 CYCLES
PER SECCND.

MISSION REV] DATE SECTION GRUUP PAGE
APCLLO 15F FNL] 5/3/71 | TRAJECTORY LUNAR ORBIT
AND GU IDANCE 5-10
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MISSION RULES

SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

ITEM

5-19

PRICR TO UNOOCKING, CS5M MANEUVERS Wilt BE SCHEDULED ASAP TO CORRECT THE FOLLCWING SITUATIONS---

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

8. DEVIATION IN APPROACH AZIMUTH GREATER THAN +/- 10 DEG FROM THE NOMINAL

C. CURKENT PERICYNTHION ALTITUDE LESS THAN 30000 FT

NDe PREUICTED ALTITUDE AT PDI IGNITION LESS THAN 3000C FT OR GREATER THAN 7200 FT (PREDICTICUAS
WILL BE BIASFD USING EXPECTED/CALCULATED WORST CASE PROPAGATION ERRORS).

NOTE

WHEN PUSS1ELE ANY REQUIRED MANEUVER(S) WOULD BE
SCHEDULED SHCRTLY AFTER CREW WAKE-UP UN PODI DAY.

THE DUl TRIM MANEUVER WILL B TARGETED TOD ACHIEVE THE FOLLOWING CONDITIONS==--
A. ALTITUDE AT POl BETWEEN 35,000 AND 50,000 FT
B. MISs DISTANCE OVFR THE LLS EQUAL TO ZERO

C. APPKOACH AZIMUTH RETURNED T NORMAL

NQTE
MR 5-T79 MUST BE VIOLATED BEFORE THE 001
TRIV MANEUVER IS REQUIRED

AFTER A0S FCLLUWING THE DOI TRIM MANEUVER, EXECUTIUN uF THE BAILOUT ABORT MANEUVER WILL EE
KECOMMENDEDL IF INCOMING MSFN CATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TD DR LESS THAN
1.C NM AgOVE THE LUNAR TERRAIN

1. THIS RULE APPLIES TO A RETROGRADE SPS
MANEUVER APPKOXIMATELY 180 DEGREES FROM
FERICYNTHICN.

2. THE PERICYNTHION. ALT ITUDE WHICH
CORKESPONDS TO 1.0 NM CLOSEST
BPPRUACH IS TBD MM.

3. THE VALUE CF UUPPLER RESIDUALS
AT AJS WHICH CLRRESPUNDS TO THIS
PERICYNTHION IS T8O CYCLES PER

SECOND.
MISSION REV] CATE SECTION GROUP PAGE
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MISSION RULES
SFCTION 5 - TRAJECTORY AND GUIDANCE = CONTINUED

[ ITEM

5-82

85

v
|

AN UPDATE TO .THE LLS WILL BE PROVIDED THE CREW DURING POI TO CURRECT ANY DOWNRANGE ERRURS THAT

HAVE ACCUMULATED N THE LGC ESTIMATE OF PGSITION PROVIDING THIS UPDATE IS NO LESS THAN 1000 F1
NOR MORE THAN 35,000 €T,

THE CIRCULARIZATION MANEUVER wILL BE TARGETED TU ACHIEVE A CIRCULAR ORBIT AT RENDEZVOUS AND AN
URBITAL PERIOD THAT MAINTAINS THE CSM SOLO TIMELINE.

A. THE LLS LANDMARK SIGHTINGS WILL BE CONSIDERED ACCEPTABLE IF THE PREMISSION LLS POSITION IS
CHANGED BY LESS THAN=-

¢ < 21,000 FT
A s 10,000 FT
R < 10,000 FT

Be POWERED 'UESCENT wlLL BE SLIPPED AS REQUIRED TGO ACHIEVE AN ACCEPTABLE SET OF LANDMARK
SIGHTINGS. [IF THE DELAY IN POI CCHPROMISES EITHER LANUING OR ABCRT CAPABILITY, AN
ALTERNATIVE TARGET wILL BE SELECTEU ¥TC MAXIMIZE CLEARANCE OF MOUNTAINOUS TERRAIN.

ALLUWNARLE MISALIUNMENTS AT Pul ARE 2.6 DEG ABGUT THE X AND Y AXESe. [IF THE SECOND P52 ALIGNMENT
VETECTS DRIFT RATES INCICATIVE CF GREATER MISALIGNMENT, POI WwILL BE SLIPPED CNE REV.

KULES 5-d6 THRCUGH 5-89 ARE RESERVED.

M SSIUN REV | CATE SECTION GROUP PAGE
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MISSION RULES
SECTICA 5 - TRAJECTGRY AND GUIDANCE - CUNTINUFD

I1TEM

tk DATA 1S RENUIRED FOR LANDING.

A. LOC K~Ch

1.

2.

3.

4a

LR CCNVERGENCE (ALTITUDE ONLY) - DATA NUT BEING ACCEPTED OR CONVERGING
FCLLOWING LOCK-CN FLCR 60 SECCNOS.

LR DATA ACCEPYEC ANC CONVERGED CCNTINUGUS TO P64 - CUNTINUE MISSION IF  LOSS
CF LCCK OCCURS IN Po4. ’

LR DATA ACCEPTED AND CUONVERGED WITH SUBSEQUENT DROPOUT - CQNTINUE 10 P64,
(A)  LANDING RACAR REGAINED IN P¢4.

(1) DATA ACCEPIED BY LGC - CONTINUE MISSION

(2) DATA NCT ACCEPTED BY LGC - ATTEMPT MANUAL LANUiNG
(B)  LANDING RACAR NGT REGAINED AT P64 - ABORTY )

LATE LR LGCK=ON wITH CATA BEINs INCORPORATED AND CONVERGING - CONTINUE TO
P-64.

{A) DATA ACCEPTED EBY LGC -~ CONTINUE MISSICON

(6) DATA NUT ACCEPTEC BY LGC - ATTEMPT MANUAL LANDING

be MINIMUM ALTITUDE WITHCUT LR ALTITUDE INCCKPORATION

1.

4o

AGNS ALTITUDE LESS THAN 22,000 FEET AND PGNS NAVIGATION ERRNRSs CONFIRMED BY
MSFN OR OOPPLER RESIDUALS, THAT CAUSE THE AGS-PGNS RADIAL VELOCETY
DIFFERENCE TO EXCEEL MINUS 10 FPS =- ABORT.

PGNS ALTITUUE LESS THAN 13,000 FEET AND PGNS NAVIGATION EKRORSy CONFIRMED BY
DOPPLER BUT NOT @Y AGSs CAUSE THE MSFN-PGNS RADIAL VELOCITY OIFFERENCE TO
EXCEEC MINUS 2" FPS - ABCRT,

PGNS ALTITUOE LESS THAN 13,000 FT

(A) CCNFIRMED PGS CROGSSRANGE VELOCITY ERROR (DELTA Y DOT) EXCEEOS _¢ 4Q EPS (SOUTH) -

AsORT
(B) RADIAL N69 NOT INCORPORATED - ABORT

PGNS ALTITUDE LESS ThAN 6000 FT = ABORT

MI SSTON REV] CATE SECTION GROUP PAGE
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MISSION RULES
SECTICN 5 - TRAJECTORY AND GUIDANCE = CONTINUED

kULl S

PUWERKED DESCENT WILL BE TERMINATED FOR THE FOLLOWING---

A. PGNS NAVIGATION ERRCRS CCNFIRMED BY MSFN OR DOPPLER RESIDUALS THAT RESULT I[N THE FOLLOWING
AGS-PGNS DIFFERENCES-=-=-

DELTA X DOCT (DCWNRANGE) GREATER THAN + TB8BD OR =45 FPS
UELTA Y DCT (CROSSRANGE) GREATER THAN +/- 90 FPS
DELTA 2 OGT (RACIAL} GREATER THAN + TBD DR =35 FPS

B. PGNS NAVIGATION £RKCRSy CONFIRMED 6Y DCPPLER RESICUAL 8UT NUT BY AGSy THAT RESULT IN THE
FULLOWING MSFIN-PGNS: VELGCITY OIFFERENCES---
DELTA Y DUT (CRCSSRANGE} GREATER THAN +/- 200 FPS

DELTA 2 DOT (kaADIAL) GRFATER THAN + TBD OR =35 FPS

C. CUMMANOED THRUST INCREASING PRIOR TO THRCTTLE DOWN OR P63 TGO = 80 SECONDS.
U Ny THRCTTLE RECLVERY BY F63/64 PROGRAM SWITCH PLUS 15 SFCONDS.

Ce FAILUKE TG ACHIEVE FTP BY NOMIQRL TIG +#31 SECONDS (ABORT AT GTC OIVERGENCE)D
Fe FAILURE TC ENTER P64 WHEN TGO = 60 SECONDS

Ve THE FGLLLAING PGNS ALARMS==-- 20105, n9214, 20430, 20607, 21103, 21107, 21294, 21302, 21501,
19402 (CONTINUING)

AN ABURT wiLL NOT BE KEJUFSTEL FOR A PGNS FAILURE AFTEK PI{TCHOVER IN THE APPROACH PHASE.

$-95 THRUUGH 5-11) ARF PESERVEC

MI SSTON REV] CATE SECTICN GROUP P AGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

5-101

3-1C2

5~103

LM LIFTUFF wWILL BE UDELAYEC CNE REVOLUTION RATHER THAN ACCEPTING A SLIP IN NCFINAL LIFTUFF TINE

GKREATER THAN
A, 10 SECUNDS FUR THE SHCRT RANDZ TECHNIYUE
8 90 SECCNDS FNR THE CCELLIPTIC SEWUENCE RNDZ

FULLOWING A DESCENT ABCRTy GUIDANCE SwITCHOVER TO AGS wILL BE PERFORMED FOR-—

4, THE FCLLOUWING PGNS ALARMS-=- 23195, 00214y <0430, 27607, 21103, 21107, 21274, 21
21501}

Le PUNS NAVIGATION ERRORS THAT RESULT IN=--
l. AGS PRECICTED INSERTION HP LESS THAN 40s 000 FEET.
2e AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 49 NAUTICAL MILFS.

3. AGS PREDICTED INSERTICN WECGE ANGLE GREATEF THAN 1.0 DEGREF.

ODURINU ASCENT, GUIDANCE SWITCHOVER TQ AGS WILL Bt PEKFORMED FOR==--

A THE FOLLUWING PGNS ALARMS-== 27105, 01214y 20430, 23607, 21103, 21117, 21204, 21
21501

e PNGLS NAVIGATION ERROKSs, CONFIRMED BY AGS RESIOUALS, THAT RESULT IN THE FOLLOWING
VELLCITY DIFFERENCES-=-~

DELTA X DCT {(JCKWNRANCE) CREATER ThAN +/~ 24 FPS

DELTA ¥ OOT (CRUBSRANCE) GREATER THAN +/- 9) FPS (CUELLIPTIC SEQUENCE RENDEZVOUS)
GHREATER THAN +¢/- 45 FPS (SHORT RENDEZVUUS)

DELTA Z OCT tRADIAL) GREATER THAN +/- 37 FPS
Lo PGHS NAVIGATION eRRCKS THAT RESULT [N--=
l. AGS PxEDICTEN IANSERTION HP LESs THAN 403, 0CH FFET.
2. ALS PREDICTEDN INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NAUTICAL MILES.

3. AGS PREOICTFD INSERTICN WEDGE ANGLES GREATER THAN 1.0 DEGREE (COELLIPTIC
SEWUENCE KEWDEZVLUS ) GPEATER THAN J.5 UEG (SHORT RENDE2ZVOUSH

e IF MSFN NUT VALID OULRING ASCENT THE FCLLUNING DOPPLER KESIDUALS WILL BE USED TO
SWI TCHCVEk=~~

1. AGS = PGNS DELTA X COT {DOwWNKANGE) GREATER THAN +/- 24 FPS AND DOPPLER -
PGNS RESIDUAL GHEATER THAN 1) FPS,

le AGS = PUNS DELTA 2 cOT (RAUIAL) GREATER ThHAN +/- 37 FPS AND DOPPLER - PGNS
RE SIDUAL GREATEK THAN 33 FPS,

302, AND

302, AMND

MSFN-PNGS

CONFIRN

MISSION REv] CATE SECTION GROUP PAGE
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MISSION RULES
SECTICN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

k| ivem

5-104] DURING ASCENT, THE AGS wlLlL BE CECLARED NO-GC FOR CONFIRMED AGS NAVIGATION ERRORS THAT RESULT
IN--=~
A. PGNS PREDICTED INSERTION HP LESS THAN 30,002 FT,
B.  PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NM
Ce PGNS PREDICTED INSERTICN WEDGE ANGLE GREATER THAN 1.0 DEGREE (COELLIPTIC SEQUENCE

RENDEZVUUS) GREATER THAN Qe5 DEG (SHURT RENDEZVUUS)
=105

THE GROUND wILL NOT REQUEST SwITCHOVER AFT-ER AGS TGC LESS THAN 39 SEC.

RULE NUMBERS 5-106 THROUGH
5-110 ARE RESERVED

MISSION REV | CATE SECTION GROUP P AGE
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MISSION RULES
SECTION S5 = TRAJECTORY AND GUIDANCE - CONTINUED

5-112

5-113

THE PGNS IS PRIME FUR EITHER THE SHURT RNDZ (TPI ONLY) UR THE CUELLIPTIC SEQUENCE (CSI,CODH,
TPI) MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION.

AVAILABLE SOLUTIONS FOR THESE MANEUVER(S) AREs (IN ORDER 'OF PRIORITY} PGNSsAGSeCMCyAND CHARTS,

A. THE FCLLOWING VOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVERS==-

1. IF VHF AND RR AGREE - VOTE 2 GUT UF 3 SOURCES AND EXECUTE THE PRIURITY
SAQLUTION

2. IF VHF AND RR DISAGREE - MSFN WILL BE UTILIZED TO ISOLATE THE FAILED SYSTEM
6.  AGREEMENT BETWEEN SCURCES IS DEFINED AS---
l.  SHORT RNDZ - TRI-=--
(A) 3 FPS IN CELTA VX
(B) 7 FPS {N DELTA VY
(C} 9 FPS IN DELTA VZ
NCTE

(M BIASES OF 1 FPS IN DELTA ;;-ZND -2 FPS wWILL BE APPLIED TO
THE LM SOLUTICN FCR COMPARISEN WITH THE CSM SOLUTION
24 CUELLIPTIC SEQWUENCE RNDZ - ALL MANEUVERS=-- .
(A} 3 FPS IN CELTA VX
(BY 7 FPS IN DELTA VY
(C) S FPS IN CELTA VZ

Ce THE CMC SCLUTION FOR THE PLANE LHANGE MANEUVER willL ALWAYS BE EXECUTED IF GREATER THAN
FPS.

LIFTNFF wILL BE COMPUTED TC SATISFY THE FGLLOWING CONSTRAINTS==--
A SHURT RNDZ )

le THE OELTA H AT TFI wILL 8E 15 wA.

2. THE DELTA THETA AT TPI wWILL BE ¢ 1.69 DEG.

3. TPI witt CCCUR 4«4 MINUTES AFTER INSERTION.

4o THE wkDGE ANGLE AT INSFRTILN wWILL BE ZERU OEGREES.

Ce CUELLIPTIC SENUENCE KNDZ
1. THE OELTA h AT TPI wlILL BE 15 NM.
2. THE (WUMENAL ELEVATICN ANGLE (26.,6) DEG WILL OCCUR 16 MIN PRIUR TC SUNRISE.

3. THE COH MANELVER wlLL BE APPKOXINMATELY ZERO DELTA V.

CLELLIPTIC SEGUENCE RNUZ EXECLTION SHALLy WHERE POSSIBLE, OBSERVE THE FOLLOWING CONSTRAINTS--
Al THE ACTUAL OELTA H MAY BE SLIPPED +/~ 5 AM FROM 15 NM.
N TPl MAY CCCUR NG EARLIER THAN 3L MIN PRIGR TO SUNRISE.

Ceo THE DELTA T BETWEEN CCH aNC TPI MUST EE GREATER THAN 30 MIN.

MISSION REV] CaTE SECTIGN GROUP P AGE
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. MISSION RULES
SECTIUN 5 = TRAJECTGRY AND GUIDANCE - CUNTINUED

ITEM

5~114| THE *BAILQUT®' MANEUVER TC TRAASFER FROM THE SHORT RNOZ TECHNIQUE TO THE COELLIPTIC SEQUENCF RNCZ
WILL BE EXECUTED {F=~-
A THE DELTA VG OF THE TWEAK MANEUVER BECCMES GREATER THAN 60 FPS,

Be EXECUTICN CF YHE TWEAK #CULEC RESULT IN A LM PERILUNE DOF LESS THAN 5 NM.

5-115] TWO INDEPENDENT METHODS OF RNDZ NAVIGATION ARE REQUIRED TO COMMIT TO THE SHORT RNDZ. THE
ACCEPTABLE RNDZ NAVIGATICN TECHNIQUES ARE==—-

A. LGC AND RNDZ RACAR

B. AEA AND KNDZ RACAR

Ce AEA, VHF EMS, LM CCAS AND CSM LIGFT

Ds AEA, VHF LMC, LV CCAS AND L IGHT

E. CMCy SEXTAiNT, AND LM LIGHT

Fo CMCy VHE CMCy SEXTANT, AND REFLECTED SUNL IGHT

Ge CMCy VHF CMCy CSM CO2Sy AND LM LIGHT

He CMC, VHF CM(Cy CSM COAS, AND REFLECTED SUNL IGHT

\

RULES 5-116 THRQUGH 5-129
AKE KESEKVED.

MISSION REV] DATE SECTION GROUP PAGE
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MISSION RULES
SEGTION 5 - TRAJECTORY AND GUIDANCE = CONTINUED

ITEM

—————

5-121

5-122

5-1.3

TRANSEARTH MCC WItL BE TARGETED TO ACHIEVE ENTRY CONDITIONS AS FOLLOWS~w=-
A. IF VEI GREATER THAN 31000 FPS OR GEN NO-GO, USE STEEP TARGET LINE.
8o IF VEI LESS THAN 31070 FPS AND GEN GO¢ USE SHALLOW TAKGET LINE.

TRANSEARTH MCC PHILUSGPHY
A. TEC MCC wWILL NOT USE LANDING POINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTABLE.
Bs [IF GUAMMA EI IS OUTSIDE THE ENTRY CORRICCk, EXECUTE MCC ASAP (EXCEPT==~MCC51}.

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

TEC MCC FOR LANDING AREA CCNTFRGL=---

A, PRICR TO EI-Z24 HKS===-wlLL BE EXECUTED FUR RECOVERY ACCESS VIOLATIONSy UNACCEPTABLE WEATHER

AT [Py Ok IF THERE IS ANY LAND MASS IN THE GEN EMS, UR CUNSTANT G LANDING AREAS OR IF
SIGNIFICANT LAND MASS IS IN ANY OTHER PCRTIUN OF THE OPERATIONAL FOOVPRINT.

Be AFTER El=~24 HRS===-WwILL NUT & EXECUTEC.

HESEKVED

b AaCKRUP ENTRY [S CONSTRAINEC AS FOLLUWS---
he THE CONSTANT G ENTRY MUST FALL BETWEEN 3 AND 5 G*S.

Lo EMS RANGING WILL NOT EBE ATTEMPTED UNTIL V IS LESS THAN 25500 FPS,

nEATHER AVOIDANCE WITH AFRCCYNAMIC LIFT wlILL NOT BE ATTEMPTED UNLESS THE GSN IS OPERATIONALy
EMS=1NNICATED VELOCITY IS LESS THAN 255030 FPS.

‘A

CR

MISSIUN REV[ CATE SECTION GROUP PAGE
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SECTICN 5

MISSION RULES
- TRAJECTQRY AND GUIDANCE - CONTINUED

ITEM

5~127

5-128

5-129

5~131

PREDICYED ENTRY CORRIDOR VIQLATION AFTER THE LAST MCC OPPORTUNITY=-=-

A. UNDERSHOOT LINE EXCEECED~=-- GROUND AOVISE CREW TO FLY FULL LIFT UNTIL

THEN FLY G§N.

FEAK G

IS

PASSEC

B. OVERSHOOT LINE EXCEEDED~~=GROUNU ADVISE CREW TO FLY NEGATIVE LIFT TO 2 G*S FOLLOWED BY ‘4-G

CONSTANT ENTRY,.

RESERVED

*ESERVED

THE GEN [S NO=GO DUKING ENTRY [Fm==

A. P65 VALUE CF VL DIFFERS FRCM THE GRCUNE

COMPUTED LIMITS

B. P65 VALUE CF DL DIFFERS FRCM THE GRLUNC COMPUTED LIMITS.

Ce CAUSES TRAJECTGRY TC VIOLATE THE OFFSET LIMITS (SKIP) ON EMS SCROLL.

V. CAUSES TRAJECTORY TC VICLATE THE CNSET LLIMITS

(G) UN EMS SCROLL.

E. THE GEN TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER

THAN 5 DEG.

Fo THE GSN TRIM ATTITUDES AT .05 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEG.

G THE CMC FAILS TO SEQUENCE FROM P63 TO Pb4 AT RET .05 G 5 SEC.

4l SSIUN REV] DATE SECTION GROUP PAGE
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TEl ABORTS AND RESIDUAL THRIMMING PHILOSGPHY,.

A, IN GENERAL ONCE THE SPS HAS BEEN IGNITEDy THE MANEUVER WILL BE COMPLETED WITH THE SPY
ENGINEL. THIS {MPLIES THAT THERE wWILL BE NO MANUAL SHUTIDOWNS AND AS MANY RESTARTS AS
NECESSARY TU CUMPLETE THE TE!' MANEUVER., QUANTITIES FOR THE DELTA V RULES LISTED BELOW FCk
PREMATLRE SHUTDOWNS ARF GUIDLINES FOR USE OF RCS PRUPFLLANT.

L. NC SPS IGNITIUN- OJ NCT ATTEMPT A MANUAL RESTART, SLIP 1 REV AND DO
MALFUNCTION PRCCECURES.,

2. AFTEXR SPS IGNITICN, THEKE wlLL BE NC MANUAL $#S SHUTDOWN.

3. FCR PREMATURE SHUTODCWN==--

(A} Tel OELTA VvV RENMAINING GREATER THAN THE RCS DELTA vV CAPABILITY MINUS 20 FPS -
RESTART SPS ANC COMPLETE THE TARGEVEC BUKN. NO TRIM,

(8) TEI DELTA V REMAINING LESS THAN THE RCS DELTA v CAPABILITY NMINUS 20 FPS, BLT
GREATER THAN 5 FPS = KCS +X Ok SPS MAY BF USED TO COMPLETE THE TARGETED BURN
BASED UPON CREm JUDGEMEANT. NO TRIM.
(C) . KESIOUAL LESS THAN 5 FPS - TRIM X AND Z.
NOTE==<= THIS IRULE ALSO APPLIES FLR A OPS TE! wITH (v UPERATIUIVAL SPS FOR BACKUP,.
He PREMATLKE CPS TEl SHUTDCWN wWITH AN OPERATIONAL SPS AS BACKUP.

L. NU DPS IGNITION « SLIP 1 REV AND DC MALFUNCTION PROCEDURES AND RETARGET
USING DPS (R SPS.

2. FOK A PREMATURE SHUTLCWN IN THe MCOE III REGION (ACHIEVED VEI DELTA V LESS
THAN 1700 FPS/PkE=-ABORT PERICD LESS THAN 15 HR) - TARGEY THE SPS FOR THE
NEXT TEL.

3. FCK A PRFMATUKE SHUTCCWN IN The MCUE 1 KEGIUN (ACHIEVED TEI DELYA Vv GREATER
THAN 1777 FPS) - TARGET THe SPS AT TEL +« 2 HR.

FuLes 5-132 THRU 5-13G AKE KRESERVEUD. .
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R !

ITEM

-

5-149

5-141

5~142

5143

5-144

5=145

S~14¢

¢ RANGE SAFETY RULES AND AGREEMENTS

* GENERAL *

-

KANGE SAFETY POLICIES ANC CRITERIA ARE SPECIFIED IN AFETR MANUAL (AFETRM) 127-1 DATED 1 JANUARY
{3391 THE FULLOWING MISSICN RULES CUNCERNING SPECIFIC AFETR/NASA INTERFACE SUPPLEMENT AFETRM

THE RSO WILL ACCOUNPLISH THE PAD EMERGENCY RANGE CUTLFF PRUCEDURE [F THE SPACE VEHICLE WILL NCY
LIFT UFF AFTER IGNITION ANC NASA IS UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND *ARM/MFCC?
ONLY IN KRESPONSE TO A CDLEC VEREBAL REQUEST FROM THE NASA LAUNCH VEHIGLE TEST CONDUCTOR (CLTC).
THE CLTC wWwILL CALL THE RSUG UN THE CLTC=-RSU CIRECT LINE TU TRANSMIT THIS REQUEST. THE RSO wWILL
NUT EXECUTE THIS PROCEDURE IF FE HAS A LIFTCF# INDICATION,

fHE FLIGLHT OIRECTUR (FD) wILL INITIATE ABURT IN RESPUNSE YO A CUDED VERBAL REQUEST FROM THE RSCa
THIS PRUCEDLRE wILL BE EXECUTED IF RANGE BAFETY FLIGHT TERMINATION CRITERIA HAVE BEEN VIOLATED
AND KSO EFFCKTS TO TEKMINATE THRUST HAVE FAILED. THE REQUEST FROM RSD TO FD WILL BE TRANSMITTED
(ON THE FLIGHT UIRECTUK LLUP wliTh THE FI0GU-RSL PRIVATE LINE AS BACKUP,

THE RSJ wILL SEND 'AKM/MFCC* IN RESPONSE YC A CONDED VERBAL REQUEST FROM THE FLIGHT OIRECTOR (FD)
Uk THE FLIGHT @YNAMICS JUFFICER (FIDU}. THIS PRUCEOURE WILL BE EXECUTED If ABORT LIMITS HAVE
SEEN EXCEEDED AND ABORT ACTION KAS BFEN UNSUCCESSFUL. THE REQUEST FROM FD/FIDO TO THE RSO WILL
e TRANSMITTED JN THE RSC LCCF (CAPE 111) wiTr THE F1DOD-RSO PRIVATE LINE AS BACKUP,

HE FD WILL INFORM THE RSC WHEN THE S=IC NC. 3 OR NO. & ENGINE HAS SHUT NDOWN B8Y STATING *KSCe
NUe 3 UUT' UK *NDe & OUT' CN THE RSO LOOP (CAPE 111) AND/OR ACTIVATE THE ENGINE OUT LIGHT CN
THE ®kSN CONSULE. THE NO. 3 ENGINE OUT LIGHT CIRCUIT FUR FD TO RSO IS HIGHLY DESIRABLE.

IF RANGE SAFETY DESTKUCT LINES ARE VIULATECy THE RSO wWiLL SEND *ARM/MFCO* ANO NOTIFY THE
FO/FID0e NC SPS THRUSTING WILL BE INITIATEC FOLLOWING SUCH RANGE SAFETY ACTION EXCEPT TO
PKUVIDE CREw SAFETY AS DETERMINED BY THE FC.

(F AN ESTABLISHED IMPACT PREUICTICN (IP) PCINT IS ON THE CAPE KENNEDY LAND AREAy *DESTRUCT/PC*
WILL BE TRANSMITTED.

MI SSION REV ] OATE SECTIUN GRUUP P AGE
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ITEM

5-147

5-148

5-149

5-159

=153

IF AN ATTEMPT. TU TERMENATE THRUST BY **ARN/MFCU'' IS UNSUCCESSFUL WHILE THE IP {S ON THE CAPE
KENNEDY LAND AREA, *°*DESTRUCT/PO'" WILL RE SENT.

WHEN THE IP HAS MOVED OFF THE CAPEy FLIGHT TERMINATION ACTIUN WILL BE LIMITED TO **ARM/MFCU'* (R
CREW INITIATED AB0RT. THE **CESTRUCT/PO'* FUNCTION WILL BE SENT ONLY AFTER FO/FI00 CUNFIRMATICN
OF SATISFACTORY SPACECRAFT SEFARATIONs, AND CNLY IF FUEL DESPERSION IS NECESSARY,

IF AN [P PUINT IS ESTABLISFEG AND **DESTRUCT/PD**' IS UEEMED UNNECESSARYy THE RSO wlLL NOTIFY
FO/F1DGy *vSAFE WilL BE SENT UPCN FO/FIDN'S REQUEST=-—1?*RSO SEND SAFE'!'.

FD/F1DQ WILL DECLARE TU THE RSO WHEN THERE IS NO POSSIBEILITY OF INSERTING THE SPACECRAFT INTO AN
JRBIT, AND THE RSO WILL NCT ALLOW THE AFRICAN GATE TO BE OVERFLOWN.

AN ETR KANGE SAFETY ULFFECER (ERSU) IS REJUIRED AT BERMUDA TO MONITOR PRESENT POSITION AND [MPACT
PREDICTIUN CHARTS, TO CBSERVE TELEMETRY DISPLAYS, AND TO TRANSMIT THE RANGE SAFETY FUNCTIONS
nlHEN COMMANDED TO DU SC BY THE RSC. FOR FLIGHT AZIMUTHS LESS THAN 099 DEGREES THE BRSO WILL
ASSUME PRIMARY RANGE SAFETY RESPUNSIBILITY IN THE EVENT OF LNSS OF COMMUNICATIONS BETWEEN THE
B8RSO AND THE RSO.

SAHING &Y THE RS WILL BE TRANSMITTEC AFTER GATE PENETRATION AND FIRST S-1VB CUTOFF WHEN THE
FU/FIDU REQUESTS==='*RSND SEND SAFE.'* WHEN SAFING IS CUNFIRMEO, THE RSO MWILL STATE ‘*°*SAFING
CONFIRMED®*s [N THE EVEANT GF LCSS CF CCMM wITH FD/FICO, THE RSO WILL SEND SAFE ONLY IF HE CAN
CUNFLRM S~IVe CUTQFF.

{F SAFING CANWNGT BE CUNFIRMED BY THE kSO, ANCTHER SAFING ATTEMPT WILL BE MADE 8Y THE RSC ON THE
F1KkST OKBITAL PASS UVER THE CAPE. COOKDINATION wlLL BF EFFECTED WITH THE SUPERINTENDENT CF
RANGE OPERATINNS (SRG) ANC FICC YU ENSURE CCMMAND CCVERAGE, AND TELEMETRY DISPLAY AVAILABILITY)
4T THE AGREED TIME,~+{0U WILL STATE, ** RSO SEND SAFF*', UPON CONFIRMATION, THE RSO WILL STATEs
O SAFING CONFIRMED® *,

THE FO/FINO wWwILL INFCRM THE RSC IMMEUIATELY UPON DETERMINATION OF A SPACECRAFT SEPARATIUN. THIS
NOTIFICATION WILL BE TRANSMITTED ON ThHe KSO LOOP (CAPE 111) WITH THE FIDO-RSC PRIVATE LINE AS
sACKUP,

MISSIUN REV ] DATE SECTION GROUP PAGE
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MISSION RULES
SECTICN 5 - TRAJECTORY AND GUIDANCE =~ CONTINUED

LTEM

5-155

5=~156

* TRACKING SOURCES !

AT LEAST TWC (2) VEHICLE PCSITICN DATA SQURCES ARE MANDATORY TO L/0 FOR EACH PHASE OF POWERED
FLIGHT PRIOR TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICER T2 DETERMINE IF THE VEHICLE

IS NORMAL CR VIOLATES ESTABLISHED INFLIGHT SAFETY CRITERIA,

DAYA FRUM TwO (2) OF THE. FOLLOWING THREE (3) RADARS ARE MANDATORY TO L/0 (OTHER HIGHLY

Ot SIKABLE)~=-~ BERMUDA FPS-1loy BERMUDA FPU-6y AND GRAND TURK TPQ-18.

PRESENT POSITICN AND IP PLCTS AT BEKMUDA (8DA) USING INPUTS FROM EITHER THE BDA FPS-16 OR
FPw=b RADAR AKE HIGHLY DESIRABLE FOR LAUNCH.

8CA

MISSION REV] 0ATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 = TRAJECTGRY AND GUIDANCE = CONTINUED

R ITEM
* AIRBORNE SYSTEMS ¢
5=158] TWU (2) UPERATIUNAL KANGE SAFéTY COMMAND RECEIVERS ON FACH LAUNCH VEHICLE STAGE (S-IC, S5=11, AND
S-ivb) ARE MANDATORY ¥Q L/0. THE RANGE SAFETY SUPERVISDR (CRSS) AT THE (AUNCH CONTRUL CENTER
WiLL OETERMINE IF THE RECEIVERS ARE CPERATING PROPERLY.
5-159

Iy C-BANMD BEACCN NO. 1 CF NCs 2 IS HIGHLY DESIRABLE FOK LAUNCH.

MISStun REV] DATE SECTIULN GRLUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTCRY AND GUIDANCE - CONTINUED

ITEM

¢4 COMMANO/CONTRUL '

5-16C{ NASA BERNUDA DRS COMMAND/CCNTROL CAPABILITY IS MANDATURY TO L/O FOR FLIGHT AZIMUTHS LESS THAN SO

DEGREES.

5-161] A 4 SECUND TIME DELAY BETWEEN **ARM/MFCC!' AND *'OESTRUCT/PD'* WILL BE PROVIDED BY TIMERS IN THE

RS0 CONSOLE IN THE RCC.

MISSION REv] CATE SECTICN GROUP PAGE
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MISSION RULES
SECTICN 5 - TRAJECTORY ANG GUIDANCE - CONTINUED

ITEM

=102

>-163

“~lt4

ONE (11 OF TwO (2) PRIVATE, INDEPENOENT s GEOGRAPHICALLY UIVEKSIFIEND COMMUNICATIONS LINKS BETWEEN
ThE RSO AND BRSO IS MANDATCRY AND THE OTHER [S HIGHLY DES{RABLE.

ONE (1) OF THE FOLLOWING THREE {3) COMMUNICATIONS LINKS 1S MANDATORY ETWEENR THE RSO AND FD/FILU
AND THE UTHERS ARE HIGHLY CESIRABLE.

(A) RSJ LCUP (CAPE 111) .
(B) RSu PRIVATE LINE.

(C) FLIGHT DIRECTOK LOOP.

A CiraICATIONS LINKN BETWEEN Thi. RS.C AND THe RANGE  SAFETY  SUPERVISUR (CRSS) AT  THE LAUNCH
LCUNTKOL CENTER IS MANDATCRY FUR T=4) MINUTF 0ESTRUCT CHECKS.

A DIKECT (Ihe CCYMUNICATICAS LINK SETWEEN THE RSSO ANL FTHE LAUNCH VEHICLE TEST CONDUCTOR (CLTCH
IS HIGHLY ()FSIRABLE.

MISSION KEV] CATE SECTION GRUUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE = CONTINUED

R

o -

LTEM

5=166

s=167

- o gt

! TELEMETRY *

o

IU TELEMETRY DATA {ONBOARC GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY OESIRABLE UNTIL S=1ve
CUTOFF FOR [P COMPUTATION AND RSO DISPLAY.

TELEME TRY REQU(KEMEN*S TC BE OLSPLAYED FUOR THE RSO AND THE BRSO ARE HIGHLY OESIAABLE.

MISSION REV | DATE SECTION GRuUP PAGE
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MISSION RULES
SECTION 5 = TRAJECTORY AND GUIDANCE = CONTINUED

ITEM

5~168

5~169

WIND RESTRICTICGNS~~=

AN ANNUAL PROFILE WINC RESTRICTION OF 1.25 SIGMA (11 PERCENT) WILL BE I[N ERFECT FOR LAUNCH.

CEILING AND VISIBILITY RESTRICTIONS=---

NG CEILING UR VISIBILITY RESTRICTIONS WILL BE IMPOSED PROVIDING CNV FPS-16 ANO MILA

RADARS AND BEACON NO.

1 ARE OPERATIONAL .

TPQ-18

MISSION REV] DATE SECTION GROUP P AGE
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MISSION RULES
SECTICN 6 =~ SLV = TB1 THROUGH TB4/TB%A

ITEM

-

6-1

6=9

6=11

o=11
6~12

SUMMARY OF LAUNCH PHASE RULES

S-1C LOSS OF THRUST

LOSS CF ATTITUDE CONTRAL

INERTIAL PLATFORM FAILURE.- ACCELERUMETER

SLV INERTIAL PLATFCRM FAILURE

EXCESSIVE ATTITUDE ERRCR IN PITCH OR YAW DURING S=T1 BURN
S-11 LOSS OF THRUST '

S=11 GIMBAL SYSTEM FAILURE

S=11 SECOND PLANE SEPARATIUN FAILS

S=1VB LOSS DF HYDRAULIC FLUID

S=1vB LOSS OF THRUST

S-1VB CULD HELIUM SHUTUOFF VALVE(S) FAIL OPEN

THE FULLOWING MISSION RULES ALSO APPLY TO THIS SECTIUN==-

NUNE

MI SS{ON REV } CATE SECTION GRUUP

PAGE
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. L 127
MISSION RULES

e

SECTION 6 - SLV = TB1 THAOUGH TB4/TB4A < CONTINUED
ITEM ' ‘ '

A, BSE GENERALIZED SWITCH SELECTOR COMMAND CAPABILITY EXISTS-=--
1. WHEN CREW ENABLES IU CUMMAND SYSTEM (EXCEPT AS NOTED BELOW IN ITEM D)
2. FIVE SECONDS AFTER SPACECRAFT SEPARATION

Be BSE MANEUVER UPDAYE AND INHIBIT CAPABILITY EXISTS FOR TBi MANEUVERS ONLY.

Ce BSE . HAS NAVIGATION UPCATE CAPABILITY (FMR 6=3F AND TARGET UPDATE CAPABILITY (MG
REQUIREMENT)

D. BSE HAS NO COMMAND CAPABILITY DURING PCWERED BURN PHASES.
E. A SAFE DISTANCE BETWEEN THE SPACECRAFT AND S~IVB/IU IS DEFINED AS 7009 FT,

Fo B8SE wILL RECOMMEND NC S~-IVE RESTART FOR ANY CONFIRMED CONDITION/ MALFUNCTION IN THE LAUNCH
VEHICLE WHICH RESULTS IN=-==

l. A CATASTROPHIC HAZARD

2. ACHIEVEMENT OF AN S-IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTOFF OR
SHUTDOWN CGNDITICNS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSION. N
APPLYING THIS CRITERIA TO SPECIEIC MISSION RULESy A GU/ND-GU RECOMMENDATIUN
WILL BE REGUIRED IF INSUFFICIENT S=IV8 CONSUMABLES OR PROPULSION PERFORMANCE
IS AVAILABLE TC ASSLRE ANY. FINITE PROBABILITY OF ACHIEVING A CUTCFF ORBIT
WITH T4D NM APCGEE ALTITUDE. .

Be  IN THE EVENT OF NO 5-IVd IGNITICN AT RESTART OR AN EARLY S-IVB SECOND BURN CUTOFF, THE
SPACECRAFT SHOULD REMAIN ATTACHED TO THE S=IVB/IU AND MONITOR LH2 AND LCX ULLAGE PRESSURES
UNTIL THE STAGE STATUS CAN BE ASSESSED 8Y GROUND,  IF EMERGENCY SEPARATION IS REQUIRED
IMMEDIATELY AFTER S-IVB CUTOFF, THE SPACECRAFT SHOULD IMMEDIATELY GO TC A SAFE DISTANCE
(769) FT) EROM THE S-IV3/IU. :

M.  ABONT CR SPACECRAFT SEPARATION DURING LAUNCH PHASE WILL BE RECUMMENDED FOR THE FOLLOWING=~-
6-1  S-IL LOSS UF THKLST
6-2 LLSS OF ATTETUDE CCATROL

#+0-7  S-11 LOSS UF THRUST
#24-8  S-11 ANY SINGLE ACTLATUR HAROUVER .INBOARD

6-9 S-I1 SECUND PLANE SEPARATION FAILS TO OCCUR AT TA3 + 31 SEC

6-10 S-IV8 LOSS OF ENGINE FYDRAULIC FLUID PRIOK TO FIRST S-IVB BURN

6-11 S=IVH STAGE LOSS DF THRUST

6-=12 S~IV3 COLD HELILM SHUTDFF VALVE(S) FAILS OPEN

I.  SPALECRAFT GLUIDANCE TAKECVER WILL BE RECCMMENDEL FOR THE FOLLOWING-==~
6-4 LAUNCH VEHICLE INERTIAL PLATFURM FAILURE-ATTITUDE REFERENCE
7-8 LCSS OF ATTITUCE CCATRCL OURING T8S5, TH7

Jo  S-T1/$-IV8 EARLY STAGING WILL BE RECOMMENDED FOR THE FOLLOWING---

*¢6-6 EXCESSIVE ATTITUCE ERRCR IN PITCH OR YAW UURING S-IT BURN
#¢5-7 S-11 LGSS UF THRUST
#x6-8  S-11 ANY SINGLE ACTUATOR HARDCVER INBOARD

*%6-12 S-IV8 COLDO HELIUM SHUTOFF VALVE(S) FAILS GPEN

*%  TIME OEPENDENT

MISSION REV ] CATE SECTION GROUP PAGE
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MISSION RULES
SECTION & - SLV - TB1 THROUGH TB&/TB4A — CONTINUED

R ITEM

Ke TLI'INHIBIT PRIOR TC RESTART OR SPACECRAFT SEPARATVION WILL BE RECOMMENDED FOR TFE
FOLLOWING ==~

7-1 INSUFFICIENT PHRUPELLANTS REMAIN FOR ACHIEVEMENT (OF ACCEPTABLE ALTERNATE
MISSICNS.

7-5 FAILURE OF RANGE SAFETY SYSTEM AFTER INSERTION

7-8 LCSS CF ATTITUCE CCATROL

7~22 S-1vB LOSS OF ENGINE I1YDRAULIC FLUID

8-6 S~IVE ACTUATGCR CCNFIRMED HARDGVER PRIOR TO TB6 ¢ 9 MIN 10 SEC

8=8 LGSS CF ATTITUCE CCNTROL DURING S-IVB SECGNDL BURN

L. SPACECRAFT SEPAKATICN QR TLI INHIBIT wWwILL o©E RECOMMENDED UNLESS COMMAND ACTION IS
SUCCESSFUL FOR THE FLLLOWING===

7-4%  J~-2 ENGINE MAIN OXIDIZER VALVE FAILS TO CLOSE AT FIRST S~IVB CUTOFF

~
]
&

S~IVB COLD HELIUM SHUTOFF VALVES FAIL TO CLOSE

~
)

—

K3

S~IVB STAGE COMMON BULKMEAD DELTA PRESSURE REACHES OR EXCEEDS +36 OR -26 PSID

7-20 J~2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

* EMERGENCY SEPARATION REQUIRED

Mo BSE wlllL INHIBIT TB6 IN THE EVENT A TLI NO-GO UECISION IS MADE IN TBS.

Ve THERE MUST BE AT LEAST AN 80 MIN COAST PERIU® BtTWEEN SIVB FIRST AND SECOND BURNS.

MISSION KEV | 0ATE SECTION GROUP PAGE
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"MISSION. RULES'
SECTION 6 = SLV = T8 :THROUGH TB4/TB4A - CONTINUED

R IRULE CONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS
. L] L ]
Y N []
6-1 S=IC STAGE LOSS OF 'LAUNCH ¢ *CUES=-=-~
THRUST ' . '
U . *ASB, 1, THRUST OK SWITCHES - GFF
Ae ANY SINGLE ' A, CONTINUE MISSION . (K33-115 THROUGH K47-1151
ENGINE " N .
PRIOR TO TB3 . *  BSE INFORM FLIGHT AND * . 2, THRUST CHAMBER PRE SSURE
* . FIDQ. * (D8=101 THROUGH D8~105}
. L] L]
Be ANY ThO GR MCRE *B. ABORT N 3.  LONGITUNDINAL ACCELERATION
ENGINES PRICR * J ? (A2-603)
Tu DEACTIVATION ' ' BSE INFORM FLIGHT AND ¢
OF ENGINE ALTO ¢ *  TRANSMIT ABORT REQUEST. ¢ 4q FINAL THRUST OK CUTTOFF - ON
ABORT ' . : ' (K52-115 THROUGH K56-115)
1 . L]
Ce. LOSS CF TWO ' ‘C. ABORT *NOTES~=~
ALJACENT v ] *
CONTKOL ENGINES ¢ . BSE INFORM FLIGHT -AND 1A8B. 1. CREW MAY DEACTIVATE
AFTER J . TRANSMIT ABQRT REQUEST *AUTOMATIC .ABORT AFTER TBl 120 SEC.
UVEACTIVATION UF ¢ ¢ WHEN ALL ENGINES '
AUTU ABORT AND ¢ ' CUT OFF 'C.l. FOR LOSS OF TWO  ADJACENT
BEFORE T82 +8 ' 1 ICONTROL FNGINES BEFNRE CECO (T82
SEC ' . Y+0)y ALL ENGINES wIkL CUT DFF AT
‘ ' 'CECOy FOR LNSS OF TwWO ADJACENT
. LOSS CF TwO . *D. CANTINUE MISSION YCONTROL ENGINES AFTER CECO. aLL
ADJACENT CUNTROL ¢ * . *ENGINES WILL CUT CFF IMMEDIATELY.
ENGINES AFTER TB2! ' BSE INFORM FLIGHT '
+ 8 SEC ' ' AND FIDU. 'O.ls ALL ENGINES WILL SHUT DOWA
' 1 VIMMEDYATELY. S=1C/S=f1 STAGING 1S
E+ LOSS OF THRUST = tLAUNCF  *E, CONTINUE MISSION CENABLED AT TB2 + 18.4 SEC.
ENGINE 3 OR 4 ' ' '
(THIS RULE ¢ ' BSE INFLRM FLIGHT AND  YCUES=~-=
APPLIES CNLY FOR ¢ ¢ FlDU. i
THE UNIQUE CASE ¢ *  FLIGHT INFURM RSO. ‘E.l. THRUST  CHAMBER PRESSURE
JF ENGINE 3 OR 4 ¢ . *+(08-113 AND O8=104)
THRUST LCSS ' . '
BETWEEN C TC 45 ¢ ' * 2, ENGINE 3 OR ENGINE & THRUST CK
SEC) ' ' YSWITCHES  OFF (K39-115 THROUGH
' ' 1K44-115)
1. VOICE CUMM ' ' Lo.tA) FLIGHT CUNFIRM '
WITH RSO ' ' ENGINE 3 OR 4 *++3, ENGINE 3 OR 4 FNL THRUST Gk
' . OuUT VIA RSO *CUTOFF (K54=115 THROUGH K55-115)
i ' PRIVATE LINE. .
* U YNOTES-~~
' v (B) FLIGHT CUNFIRM '
' ’ NO CTHER KNOWN 'Esle RSU LOOP 111 OR FD LONP BACKUP
' ' ANCMALIES 'TO PL.
' ' BY LIGHY '
' . ACTIVATIUN AND ' 2, CONFIRMATIGA OF NO OTHER KNCW
' . VOICE REPORT. *ANOMAL IES WILL BE BASED ON-~-
] L] .
2. NU VGICE CuM o ¢ 2. FLIGHT CGNFIRM ' (A) ENGINE CHAMBER PRESSURE
WITH RSO ' 4 ENGINE 3 OR 4 QUT ' NOT OECREASING, AND
J . AND NC CTHER KNOWN
' . ANOMALIES BY LIGHT ¢ (8) THRUST OK SWITCHES - ON
' . ACTIVATION, *
L] + 1]
] L] 1]
MISSIUN | REV] DATE SECTION GROUP PAGE
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SECTION 6 - SLV = TB1l THROUGH TB&/TB84A - CONTINUED

139

R JRULE |CONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS
I 1. . . *
6~2 | LOSS OF ATTITUDE  'LAUNCH *CUES--~
CUNTROL . ' ‘
. . *A.I. ANGULAR RATES-PITCH (R4~602)CR
A« PRIOR TO TBL + 2.4 A. CONTINUE MISSION TYAW (R5-602) GREATER THAN 2 DEG/SEC
“IN ' *AND NLT DECREASING, ROLL (R6~602)
BSE INFORM FLIGHT AND  *GREATER THAN 5 DEG/SEC AND  NOT
FIDO *DECREASING .«
+
CREW WILL ABORT CN ' 2. ANGULAR RATES=PITCH (R13-602)
ONBOARD LIMITS TOR  YAW (R8-602) GREATER THAN 2

*OEG/SEC AND NUT DECREASING. RULL
H{R12~-602) GREATER THAN 5 DEG/SEC ANC
'NOT DECREASING (SEE NOTE A.2)

'

¢ 3, LOSS OF ATTITUDE CONTKOL ALEKT
*( SEE NOTE A,2.) '
[ .

INOTES=--~
1

*A.1. THESF CUES ARE VALID [IF RATE
*CHANNFL SWITCHOVER HAS NOT OCCURRED.
1

N 2-. LOSS OF ATTITUDE CONTROL ALERT
*wIlL BE GIVEN FOR THE FOLLCWING
*CONDIT IONS=-~=~

v
*(A) LVDC/LVDA COMPUTATIONAL FAILURE
'

*(B) ATTITUDE ERROR SIGNALS GREATER
*THAN +/- 5 DEG.
'

'(C) FAILURE Tn INITIATE PR{PER
"GUIDANCE SEQUENCE
L]

(D) S-IC ENGINE ACTUATOR HARDOVER
YGREATER THAN #/- € DEG.
'

)
L]
L]
4
.
L
L]
.
.
.
L}
L}
L
[)
[)
(]
(]
.
.
.
.
[
.
[
1)
.
.
.
.
)
.
)
.
*
.
(]
]
(]
. 1)
.
v
.
.
.
.
.
(]
]
[}
.
.
]
.
.
(]
.
.
(]
.
)
[
(]
v
(]
.
.
[}
.
.
.
]
.
.
(]
]
.
[}
[}
1
1
L]
s

P T T T T . T S N I T T T T e . T R I S I R I I S R T S

Be RETWEEN THl + 2 'LAUNCH . CONTINUE MISSIGN ' CUES=--

AIN ARD TuS ‘

INITIATE '8.1,  ANGULAR  RATFS = PITCH
BSE INFORM FLIGHT ANC  *(R4=6C2), YAW (R5-602), OR  ROLL
F100 . *(R6-602) GREATER THAN 5 DEG/SEC ANC

*NOT DECREASING.

CKFW WILL ABORT ON .

ONBOARD LI4ITS v ANGULAR  RATES - PITCH
*(R13-6021, YAW (RB-6021y OR ROLL
1(R12-602) GREATER THAN 5 DEG/SEC ANC
*NUT DFCREASING. (SEE NOTE B.2)

L
* 3, LOSS OF ATTITUDE CONTRGL
*ALERT. (SEE NOTE 8.2)
1
WO TE Smmm
L]
8. 1. THESE CUES ARE VALID IF RATE
YCHANNEL  SWITCHOVER HAS  NCT
*OCCURRED.
L]
* 2. L0SS OF ATTITWOE CONTROL ALERT
*wiLL BE GIVEN FOR THE FOLLOWING
*CONDIT ION §---
L
*(A) LVDC/LVDA COMPUTATIONAL FAILURE.
1
*(8) ATTITUDE ERRCR SIGNALS (TBL +
'120 SEC AND S~-If BURN} -  ROLL
*GREATER THAN +/- 2.5 DEG - PITCH AND
*YAW GREATER THAN +/- 5 DEG (S~I.VE
*BUKN ONLY)
L
*(C) FAILURE TO INITIATE  PROPER
*GUIDANCE SEQUENCE
(]
*(D) S-1vB ENGINE ACTUATOR HARDOVER
*GREATER THAN ¢/- 5 DEG {S-11 BURA
YONLY)
|
'(E)  FAILURE OF S=IVB  ENGINE
tHYDRAULICS §S=1v8 BURN QNLYI
1)

MESSTON KEV | CATE SECTION GRUUP PAGE

APGLLO 1SEFAL | 973772 }stv =~ T8l
THRU TB4/TB4A 6§




NASA - Manned Spacecraft Center

SECTIUN 6 -

MISSION RULES
SLV = TB1 THRUUGH TB84/TB4A = CONTINUED

RULE

CONDITION/MALFUNCTEON®

PHASE

RULING

INERTIAL PLATFORM L AUNCH
FAILURE - YCOAST
ACCELEROME TER _ RESTART

(ONE OR MORE AXIS)

CCONTINUE MISSIGN
.

'8SE I
* *FIDQ.

NFORM FLIGHT,
AND GULOG

YCAPCOM ADVISE CREW
.

® @ ® ® a e ® e e ® e e 00 ® e e0eac e e e®®eee oo e e®eea"ae

¢ CUES/NUTES/COMMENTS

*CUES~~-
L]

'le GUIDANCE STATLS WORD (MODE CUDE
24 (H60-603)
.

BITS 026 AND D25 FOR I ACCEL SET T¢
S IONEY

.

*RITS N24 AND D23 FOR X ACLEL SET TC
CHONE

.

*HITS 022 AND D21 FOR Y ACCEL SEY TC
¢ YONE!

¢ .

t¢. ACCELEROMETER PICKOFFS (Xe Y, CR
7} INDICATE IN EXCESS OF 3 DEG AND
‘NJT DECREASING, (H1)-693s HI11~673,
‘H12~603)

[

INOTES==~

t

*Le NU EFFECT ON VEHECLE TRAJECTORY
fOURING S-I1C STAGE BURN.

'

©2. LVDC SWITCHES TO A BACKUP

TMUDE AND UTILIZES A PRECUMPUTED F /WM
'PROFILE FOR FAILEOD AXIS ODURING THFE
*S=ICy S~I1l+¢ AND S-IVB BURNS. THE IL
*STATE VECTOR THEREAFTER MAY NCT
'REFLECT TRE AGTUAL FLIGHT
*TRAJECTORY,

L]

‘3. A NAVIGAYICGN UPDATE WILL 8F
*REQUIRED UNLESS REALTIME ANALYSIS
*INODICATES A NAVIGATION UPDATE [S NCY
YREQUIRED {SEE FMR S-29) :

v

4. CREW WILL INITIATE MANUAL

*CUTQFF FGR AN OQVERSPEED CONDITVION.
'

*S, THE SECUND BURN PRECOMPUTED F/V¥
'PROFILE FOR THE FAILED AXIS ASSUMES
*NOMINAL PROPULSICHA QFRFORMANCE ANC
*NOMINAL MASS HISTCRY.

.

MISSTUN REV ] DATE SECTIAN GRLUP PAGE
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MISSION RULES

SECTION 6 - SLV ~ TB1l THROUGH TB4/TB4A ~ CONTINUED

R JRULE JCONDITION/MALFUNCTION® PHASE ' RUL ING ' CUES/NOTES/COMMENTS
e . (8
. ) . (]
6=4 LAUNCH VEHICLE *ALL ¢ CONT INUE MISSION Y CUES-=~=

INERTIAL PLATFORM ¢ *8SE INFORM FLIGHT AND 1

FAILURE - AVTITUDE ! ¢RECOMMEND SPACECRAFT *1. GUIDANCE REFERENCE FAILURE {004

REFERENCE . "SGUIOANCE TAKEOVER 'OR D06 MUDE CODE 26 BIT D8 SET _TC

’ ] cetQNE*? (H60-603)
L] . L]
. .- 2. GUIDANCE STATUS WORD=-(MJDE CJDE
. ' 124) (H60-673)
L] . []
' ' 'BITS D20 AND D19 FOR Z GIMBAL SET TC
' ' CPIQNEe
. . L]
' s *BITS D18 AND D17 FOR X GIMBAL SET TC
. ) t U NE .
L] L] [] .
. . 'BITS D16 AND DLG FOR Y GIMBAL SET TC
L] . e luNE L} .
L] L] L]
! ! '3, LADDER QOUTPLTS CONSTANT FUR
' ! YFAILED  AXES 1+54=-603, H55-413,
. ’ 1H56-603)
. L] .
' ¢ '4, ATTITUDE ERRDR COUNSTANT  FLR
' ' *FAILED AXES(H6S~602, HTN=-602,
' . TH71-602)
L] . L]
' ¢ TNOTES~==*
. . L]
' ' *1, IN THE EVENT OF THIS FAILURE
' ¢ 'PRIVR TO TB6» THE CREW WILL HAVE TC
J . VINITIATE Taé6.
. . 1
L] . ]
1] . *

=5 S-IVB LOX CRYO CLAUNCH ' YA.l. coLo HE LIUM REGULATGR

REPRESS VALVE(S) ' . YOISCHARGE PRESSURE REMAINS LESS THAA

FAILS UOPEN ' ' 150 PSIA (0 125-402) :

A, PRIOR TO S-II . VA, ABORT/EARLY STAGE ’

CUTOFF ' ' 2, LUX TK ULLAGE PRESSURE 50 PSILA
' ' *OR OFF SCALE HIGH (D 179-406,
1. PRIOR TO ' ' I. ABORT - ' D 180-406)
TOWER JETT ' ' BSE INFORM FLIGHT '
' ' AND RECOMMEND ABORT '3, BURNER LOXx REPRESS colt
' ' 'TEMPERATURE BELOW=100 O0EG F
2. BETWEEN TOWER ¢ . 2. EARLY STAGE - ¢ (C 378-403)
JETT AND S-I1 ! . BSE INFORM FLIGHT '
CUTOFF ' ' AND RECOMMEND 4, CCLD HELIUN BOTTLE PRESSURE
' ' EARLY STAGE SDECAYING (D 261-403, D 263-403)
L] L 1]
L] L] [ ]
* 1 []
. [ ] 1]
6-6 EXCESSIVE ATTITUDE ' LAUNCH ¢ ABORT/EARLY YCUES=-~~
ERROR IN PITCH OR ¢ *STAGE J
YAn UURING S~I1 BURN® . *ls GUIDANCE CHI WMINUS THETA GIMBAL
* . YANGLE {H60-603) GREATER THAN 85 DEG.
A. PKIOK TO S-ivs TO! A, ABORT - *PITCH, 45 DEG YAW AND DIVERGING,
COI CAPABILITY ' . BSE INFURM FLIGHT ANU ¢
' . TRANSMIT ABCRT REQUEST ¢
L] L] .

B. BETWEEN S=IvB TO ' ‘8. EARLY STAGE - 2., ACTUATORS NOT RESPONDING (GB8-201
Col AND S-IT CuT ¢ U ASE INFORM FLIGHT ANU  *THRU 204, G9-201 T4RY 204, G30~-201
QFF ' ¢ FIV0 AND HECOMMENC EARLY® THRU 204, G31-201 THRU 204}

' ' STAGING .
' ' «3, VERIFIED VYRAJECTORY DEVIATION.
L] L] L]
(] . ¢ NOTE=——-
L] ] L]
. ' *THIS RULE OOES NCY APPLY FOR OTHER
' ' ' IDENYLFLED LAUNCH VEHICLE
’ . . *MALFUNCTIONS, SEE  FMR 6~2, 6=3,
' ' 16=4y 6~T1 AND 6-9.

MISSION JREv| DATE SECTION GROUP PAGE

APGLLD 15] FNL] 573/71 | SLV - T8l

THRU TB4/TBAA -7




NASA - Mannod'Spacocnﬂ Center

MISSION RULES

SECVION 6 - SLV ~ TB81 THROUGH TB84/TB4A - CONTINUED

JRULE

ufe s

67

Ae

JCONDITION/PALFUNCTION?

ANY SINGLE ENGINE®
FAILURE TO ATTAIN'®
THRUST OR LCSS OF*

PHASE ¢

e e s ) o e e e e e o e . it e

$=11 LOSS OF THRUST *LAUNCh
L]

RULING

¢ CUES/NOTES/COMMENTS

A,
T

CCNT INUE MISSION -
BSE INFORM FLIGHT
AND FIDD.

. .
.
CUES—=~

‘1.

THRUST OK SWITCHES-OFF {K285-2n1

*THROUGH 205+ K286-201 THROUGH 205).
L]

L]
1]
L]
L]
L]
L]
.
THRUST PRIOR TQ ¢ . 2. THRUST CHAMBER PRESSURE- ZERC
NOMINAL $-I.1 . .. '(D13-201 THROUGH 205).
CUTAEFF . . ¢
J ' '3, LGNG ITUD I NAL ACCELERATION
' ' t(A2-693),
L} L] t
B8+ ANY TwO ENG INES- * 18. CONTINUE MISSION - '8, CUES---
FAILUKE TO ATTAIN® ¢ . CREw WILL ABURT ON '
THRUST CR LOSS OF" ' ONBOARD LIMITS, 1, THRUST OK SWITCHES MFF (K231-201
THRUST ' . STHROUGH 205-- K2132-201 THRU 205)
L] . L]
' J 2. THRUST CHAMBER PRESSURE ZERC
N ' '(D13-201 THROUGH 205)
L] . v
' ' '3, LONGITUDINSL ACCELERATIOAN
. ' 1(A2-6N3)
L] L] L]
Ce THREE OR MORE ' *C. ABGRT/EARLY STAGE/ ‘Ce CUES=---
ENGINES OuT ' . CONT INUE MISSIUN '
' . ‘C.l. THRUST cK SWITCHES OFF
l. PRICR TC S$-1vA* ' 1. ABORT - - 1(K231-201 THRU 205-- K232-201 THRL
Tu ccl ' ' BSE INFURM FLIGHT 1205)
CAPABILI TY J . AND TRANSMIT AHORT '
' ' REQUEST, t 2., THRUST CHAMBER PRESSURE ZERC
' ¢ ' (N13-201 THRU 295)
2. AFTER S-1vs T10¢ ' 2. EARLY STAGE - *
cal ' ' BSE INFCRM FLIGHT ' 3, LONGI TUD IMAL ACCELERATION
CAPABILITY BUT? ' AND XECUMMEND EARLY *{A2-603)
PRIGR TG LOW * J STAGING, '
LEVEL SENSE J *C. NOTE---
ARM ' ' '
' . YAFTER PROGRAMMED S-1f CENTER ENGINE
. ' 3, EARLY STAGE/ *CUTOFF, ENGINES OLT REFERS ONLY TC
. . CONTEAUE MISSION *CONTROL ENGINES.
3. AFTER LUW . ' .
LEVEL SENSE ' ' - ¢
ARM ' ' '
‘ . .
L] . L)
(A) 3 CCNTROL °* J (A) EARLY STAGE - '
ENGINES ¢ ’ B8SE INFURM .
cut ' . FLIGHT AND '
' . RECOMMEND EARLY ¢
J . STAGE. .
, [] .
(B) ALL ' ' (8) CONTINUE MISSION = ¢
ENGINES * . '
cut J J BSE INFIIRM '
' ' FLIGHT '
MISSEtON 1 REV] OATE SECTIUN GROUP PAGE
APOLLO 15] FNL] 5/73/71 fSLy - TB1
THRU TR4/TB4A 6-8




NASA -

Manned Spacecraft Center
MISSION RULES

SECTION 6 - SLV = TBl THROUGH TB4/TB4A = CONTINUED
R |RULE |CONDITION/MALFUNCTION® PHASE ° RULING ¢ CUES/NOTES/COMMENTS
. . 1]
. 1 L]
6-8 S-11 STAGE ANY SLAURCH Y ABORT/EARLY STAGE/CONTINUE °
SINGLE ACTUATUR . *MISSION '
HARDOVER [NBOARC ' ' T
. L} L]
o ‘ .
Ae PRIUR TU S-IVB ' A, ABURT=- t CUES~--~
TO cul . ' B8SE INFORM FLIGHT '
CAPABILITY . ' AND TRANSMIT ABORT ' 1. YAW ACTUATCR POSITION EXCEEDS
' ' REWUEST 146 DEG (68-201 THRU 204, G3(0-201
. . ' THRU 206}
e BETWEEN S=IVb ' 8. EAKLY STAGE - '
Tu Cul ' J ' 2. PITCH ACTUATUR POSITICA
CAPABILITY AND ' ' BSE INFORM FLIGHT AND  SEXCEEDS +6 DNEG (G9-201 THRU 204,
30 SEC ' . RECOMMEND EARLY 1G31-201 THRU 204)
PRIUK TL $-11 d ' STAGING . : -
CUTOFF . ' ' 3. ADJACENT  CONTRUL  ENGINE
' ' *ACTUATOR IN SAME FLANF MOVES 4 1/2
Ce AFTER S-11 ' 4Co CUNTINUE MISSIUN= 'DEG INBJARD (SAME MEASUREMENTS AS
CUTOFE MINUS ' ' "CUES 1 AND 2)
300 SEC v ¢ BSE INFOGRM FLIGHT v
' ' YNUTES=—=
L] . L}
' ' *l. THE CREW SHOULD ABORT QR FARLY
. ' *STAGE AS SOUN AS POSSIBLE AFTFR
' ' *MALFUNCTION  OCCURS  TO  PRECLUDE
' ! + EXCESSIVE THFRMAL ®ROBLEM IN AFT
' ' VINTEKSTAGE o
[] L) L]
-9 S=11 SECCMU PLANE "LAUNCH $ ABORT - YCUES~-~
SFPAKATION FAILS Tu ¢ *RSE TiFGRM FLIGHT ANU L
GGLCu~ AT TB3 + 31 ' *TRANSMIT ABORT REJWUEST . 1. SECOND PLANE SEPARATION
st ' CREW ABORT PKRINR TU T8} * INDICATIGN SHOWS NO  SEPARATI{OA
' '+ 66 SEC. *(MB6=206, M8T-276)
[ ] .
' ' 2. GUIDANCE MODE WORD 1 MOUDE CODE
' ' *25 BIT D15 REMAINS ZERO (H60-603).
L} L) 1
' ' *3, IGNITION BUS VOLTAGE REMAINS AT
' ' *APPRUXIMATELY 28 VOLTS (M125-207).
1 L 1
' ' ‘4, RECIRCULATECN  BUS VUL TAGE
' ' *REMAINS AT  APPROXIMATELY S6 VULTS
‘' ] *{M111-207)
1 + 4
: ' 'NOTES--~
L L) 1]
' ' 'THE CREW SHOULD ABNRT AS SOON AS
' ' TPUSSIHLE AFTER MALFUNCTIUN UCCURS YC
. ' *PRECLUDE EXCESSIVE THERMAL PROBLEMS
' ' YIN AFT INTERSTAGE.
1 ’ L]
L] L) .
MISSION Riv] CATE SECTIUN GRrOUVP PAGE
AFCLLD 11 ent] s/z3/71 sy - T
THRU TRe4/TBsA 6-9




NASA - Menned Spacecraft Center

SECTION 6

MISSION RULES

- S{v - TB] THRUUGH YB4/TB4A - CONTINVED

Tu ACHIEVING

RULE {|CONDITIUN/MALFUNCTION' PHASE ¢ RUL ING
‘ 1 L]
1 1 L)
[] 1
6~10 S-IvB LOSS OF JLAUNCH NG $~IVB START -
HYDRAULIC FLUID ¢ e
PKIOR TU FIRST S~-IvB! *8SE INFORM FLIGHT AND
BURN ' TFID0 AND RECCMMEND NO
+ 15-1VB START
[ ] .
* YCAPCOM ADVISE CREW
L] %
L L]
L] L
1 L]
L] L]
L] 1
L] [ ]
L] L]
L] 1]
1 L]
L] )
* L
L] L]
. L]
L) L]
L] 1
) L]
L] L]
1 1]
L] L]
L] 1
[] L]
t 1
. t
1 L]
5-11 S-1v8 STAGE LOSS OF ¢ ¢
THRUST ' '
1 L]
A. FAILS TO ATTAIN *LAUNCH ' A, SPACECRAFT SEPARATION -
THKUST CR ¢ *
PREMATURE ' . BSE INFCRM FLIGHT AND
SHUTOCWN PRICR TO! ' FI100
OBTAINING PARKENG® '
0RBIT ¢ '
L]
4y SHUTDCWN PRIGR T™wi 18, CONTINJE MISSION -
]
L}
.
.
L}
1
1
L]
L]
L]
L]
L]
1]
.
L]
L
L]
L]
L]
.

¢ CUES/NOTF S/COMMENTS
]
[
L

CUES~=~
L]

1. HYDRAULIC RESERVDIR OIL LEVEL
YAPPROX Z2EF') PFRCENT {LT-403)."
.

2. HYDRAULIC SYSTEM PRESSURE LFESS
*THAN 170C PS1A (D4l-4n3),
[

13, HYDRAJLIC RESEKVUIR PRESSURE
VAPPKOX ZERD PSIA (D62-403) .,
L]

O TES=—

)

1, L7-403 PLUS CNE OF THE CTHEK
*CUES AKE REQUIREN FOR IMPLEMENTATICA
'OF THIS RULE.

L]

2. {F AlL THREE CUFS akF
CFUNCTIONING PROPERLY, THEY ARE
SREQUIFFD FNR IMPLEMENTATION OF THIS
SKRULE.

L]

‘3. SPACECRAFT  SHOULD HAVE ccl
CCAPABILITY AT S-11 CUTOFF
L]

Y4, AT S-11 CUTOFF, THE CREW SHOULL
CINHIBIT THE S-IVB START WITH THF
¢ TRANSLATIUN HANDCCNTROLLERS

t

*CUES---
L

*1, THRUST CHAMBER PRESSURE -~ ZERC
*(D1-401).
'

'2. THRUST K SwITCHES =  OFF
1{K14=421, K157-4C1).
L]

*3, LONGITUUINAL ACCELERATION - ZERC
'(a2-603),
'

4, TBS IS INITIATED. MODE CODE 25,

1]
+
L]
MINIMUM ' BSE INFCRM FLIGHT 'YiT D2 SET TO ONE (H&EN-603),
REQUIRED ' AND COMMAND TJ EARTH .
APOGEE ALTITUDE °* ORHBBITAL CONFIGLURATIUN *5. TBT IS INITIATED. MODE CODE 26,
ANU ENTRY INTO ' SRIT D20 SET TN ONF (H60-~603)
TB7 FCR REASGNS *
UTHER THAN A . * NOTES===
PRIPELLANT ¢ v
UVEPLETIGN ’ *1. SEPARATION WILL BE REQUIRED FOR
+ ' VIOLATION OF FMR 7-6 OR FMR 7-14,
' THE SPACECRAFT SHOULC ’
' REMAIN ATTACHED TQ THE ¢2. FOR A FAILURE OF THE S-1vB TO
' S~IVB/IU AND MUNITUR LH2® RESTART THE ONBOARD PROGRAM WILL
' AND LOX TANK ULLAGE ' RECYCLE TO TBS5 THROUGH TB6C FOR A
t PRESSURES. IF SEPARATION® SECOND RESTART OPPORTUNTTY.
' IS REWUIRED, THE .
' SPACECRAFT SHOULD ’
' {MMEDIATELY GU TO A '
. SAFE OISTANCE {7000 FT) ¢
‘ FROM THE S~IvVB/IU. '
MI SS{ON IREVI CATE SECTICA GRUUP l PAGE
APCLLO 15|FNL ] 5/3/7L |SLV - TB1
THRU TB84/TB4A 6-10




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV - T85 AND TR7 - CONCLUDED

& JRULE |CONDITION/MALFUNCTEONY  PHASE ¢ RULING * CUES/NOTES/COMMERTS
. L] ‘
L] L] !
. L] )
a=12 | S=IvW COLD HELIUM  SLAUNGI ¢+ *CUES---
SHUTUFF VAL VES ' . '
FAIL OPEN ’ ’ ' I. COLD HFLIUM REG LI SCHARGE
1 L] L]
A, PKICK TC LAUNCH ¢ *A, ABORT - ‘ PRESSURE RFMAINS GREATER
ESCAPE TOWER ' ' BSE INFUKM FLIGHT AND  *
JETTISON ' ' TRANSMIT AuCRT REQUEST ¢ THAN 207 PSTA FOR A
» L] L]
U. HETWEEN LAUNCH ¢ 'B. EARLY STAGE - ' MINIMUM OF 27 SECONDS
ESCAPE TCWER . ' BSE INFCRM FLIGHT AND !
JETTISUN AND 50 * *  RECUMMENC EARLY STAGING ° (D105-473)
$:C PeICH TO ¢ ' IMMECIATELY :
S-11 CUTOFF ' ' ' “Ze  L0OX ULLAGE BPRESSURE AT
L) * T
Co AFTES S=11 CUTUFF! *C. CUNTINUE MISSION - + KELIEF SETTING (41-44
AINUS 5T SEC ' ' '
' * BSE INFORM FLIGHT ' PSIA) AND WELTEVING
1 L L]
' ' ' LD179-406, UlB"=4N5)
t L] .
' ' ' 3. CILD H BOTTLE PRESSURE
4 1 1
' ' ‘ DECAYING (D241-473,
1 L] L]
' ' , D2563-4n3)
) 1 L]
' . INGTE=—
L] * ]
+ ' YALL CUES MUST INDICATE THC FAILURE
¢ ' VEK TMPLEMENTATICN NF THIS RULE.
misstuv  Jwev | care SECT LON GrNye P AGE

APCLLL) ISFNL §5/3/71 |SLV = TEl
THRU TR4/Toba 6-11
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV = THS AND TB7 - CUNTINUED

I1TEM

SUMMARY OF COAST PHASE RULES
7-1  INSUFFICIENT PKOPELLANT
7-2  LCSS OF ONE APS MOCULE
7-3  MAIN FUEL VALVE FAILS TC CLOSE
7-4  MAIN CXIDIZER VALVE FAILS TO CLOSE
7-5  RANGE SAFETY SYSTEM NUT SAFED AFTER INSERTIUN
7-6  COLD HELIUM SHUTOFF VALVE FAILS CPEN
7-7  AUXILIARY HYORAULIC PUMP FAILS
7-8  LCSS GF ATTITUDE CONTRCL
7-9  CONTINUUUS VENT REGULATCR FAILS TO OPEN
7-10  APS ULLAGE ENGINE FAILS ON
7-11  RESERVED
7-12 RESERVED
7-13 U ENVIKGNMENTAL CCNTRCL SYSTEM FAILS
7-14 COGMMChN BULKHEAU CELTA P
7-15 LGSS UF S-IVB STAGE PNEUMATICS
7-16 RESERVED
7-17 LH2 TANK VENT FAILURE OR LEAK
7-18  Lua CULD HELLUM SUFPLY
7-19 LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSIA
7-20 J=2 ENGINE START BCTTLE PRESSURE OQUTSIDE WKESTART LIMITS
7-21 PU VALVE FAILUPF ’
7-¢z S=IVB LUSS OF HYCRAULIC FLUID
7-23 RESERVED
7-24  KESERVED
7-25 LUX NCN=-PRUPULSIVE VENT FAILS TO CPEN
7-26 LH2 LATCHING VENT VALVE FAILS TU OPEA
7-27 GH2 START BUTTLE UUMP FAILS TC UCCUR
7-2d  CULD HELIUM DUMP FAILS TO CQCCUR
7-29 RESERVED

7-39  KRESERVED

THE FULLLWING MISSIUN RULES ALSC APPLY TU THIS SECTION-=--
o=3 INERTIAL PLATFORM FAILURE - ACCELERCMETER

6=4 LAUNCH VEHICLE INERTIAL PLATFQOKM FAILURE - ATTITUE REFERENCE

MISSION REV | DATE SECTICN GROUP

PAGE

APGLLO 15 JFNL | 573771 |sLv - T85
AND TB7
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SECTIO

MISSION RULES
N 7 -SLV =~ TBS5 AND TB7 -

CUNTINUE®D

RULE

CUNDITION/MALFUNCTEON®

PHASE

' RULING

¢ CUES/NOTES/COMMENTS

L]

1

L ]
PRIUR TU RESTART,
INSUF FIC IENT
PRUPELLANT REMAINS ¢
FOK ACHI EVEMENT UF
ACCEPTABLE
ALTERNATE MISSION.

v
L]
'
L]
L]
LOSS OF CNE APS '
MUDUL E ¢
[
TBS TC TB6+9
MIN 20 SEC

A,

*EARTH
'ORBIT

'EARTH
'

CORBIT
"TLC

T8? TC TB7+15 MIN

TRT7T+15 MIN Tu L
EJECTICN

LA EJECTIUN T
YAW MANEUVEK
CUMPLETE

Fo AFTER YAW
ATTITUDE VANEUVER

CUMPLETE

L T T T T S O T T T T T S T N T T T T G

*

t

.

*NO S=IVB RESTART

v

'BSE INFORM FLIGHT ANC
*RECUMMEND NC S~-IVB
'RESTART.

[

A. CUNTINUE MISSIUN

1. BSE INFURM FLIGHY
AND CCMMAND- S-1VB
BURN MCCE ON

CREW WILL STABILIZE
THE VEHICLE WITH CSM
KCS

2.

CONTINUE MISSIUN

l..
COMMAND ~ FCC PUWER
UFF

2. CREW WILL STABLIZE

VEHICLE WITH C5M RCS

CUNT INUE MISSIUN

i.
CUMMANEG -~ FCC PULWER
OFF

2. CHREw DISCRETION FUR

DOCKING

CUNTINUE MISSIUN

1.
COMMANL = FCL PUWER
QFF

2. SPACECRAFT wILL DU

EVASIVE MANEUVER

DC NCT INITIATE Té3

BSE PERFCRM NON-
PRUPULSIVE S—-1Iv8
SAFING BY GROUNOD
C CMMAND

CONT INUE MISSTuN

8BSt INFCRM FLIGHT ano
1. AFTER ULLAGE BU&Ny
CCMMAND = S=IVB BURN
MCDE CN

AFTER LCX DUMP AND
PRIOR Tu APS BUKiNe
CCMMAND - S=1VE BURN
MODE CFF

AFTER COMPLETION UF
LUNAR [MPACT BURNS,
COMMANG FCC POWEK
UFE

3.

e % B R A AL m E e ® e A e et omea A EeA h T omeoam AemmEeed d Eome e B S e s omewee * e be e m hEeeee taae e eeoa o= .
o
.

BSE INFURM FLIGHT AND

.
L]
'

*CUE~--~
1

'PRUPELLANT REMAINING AS ASC

'"DURING REAL-TIME EVALUATIONS
' .

CUES=~~-

1.
190 PSJ]A

MANIFOLN PRESSURE MOD.
(D70-414)y (DT1-414

MANIFOLO PRE SSURE MOD.
(D72-41%), (D73-415

2.
100 PSIA

AN e mea® e e = oo

BSE INFURM FLIGHT AND'

A
.
)
(]
1
+
.
1

BSE ENFGRM FLIGHT aANO*

4+
'
L]
[
1
]
L}
1
'
.
.
.
.
L
1
]
(]
*
L
]
L)
]
3

'NOTES---
.

*LIMITS IN FMR
*CONDITION/MALFUNCTION **D**
CAPPLY TG THE FA{LURE
*CUNDITION/MALFUNCTIUN E.

ERTAINEC

1 BtLCH
}

2 BELCw
)

ou
IN

MISSIUN

CATE SECTICN

GRUUP

PAGE

APLLLO 15

FAL

5/3/71 JSLy = 185

AND TRT

7-2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 = SLV = TBS AND TB7 - CONTINUED
R |RULE |CUNOITION/MALFUNCTEON' PHASE ¢ RULING ' CUES/NOTES/COMMEATS
‘ . 1
q . (] 4
7-3 J=2 ENGIKE MAIN . ’ Y CUES~-~
FUEL VALVE {(MFV} ' ' . )
FAILS TO CLOSE AT~ ! * 1. MAIN FUEL VAL ME POSITION
N ! *{Ga-401). . o i s
A. FIRST S~lvB ‘EARTF “*A, CONTINUE MLSSION Y : : \
CUTOFF SURBIT ' 2. MAIN FUEL VALVE BPEN {(K118-401%.
' ! BSE INFORM FLIGHT AND ' ]
. . CCNMAND (ASAP)~~= ‘ )
[] . L]
' J ls PREVALVES AND 3, FUEL FLCWMETER FLOWRATE
' ' RECIRC SHUTOFF V(F2-481}.
J ' VALVES CLOSED '
' ' (SEE NOTE 1) Y4, FUEL RECIRC FLOWRATE (F5-404},
L] 1] 1]
' . 2. ATTEMPT TU CYCLE AND *NUTES-=~
. J CLCSE MFV . .
' ' 1. IF THE MFV TS NPENs THE LH2 PUNMP
' ' IF SUCCESSFULs BSE *INLET PRESSURE WILL GO TO ZERO AFTER
' . COMMAND—== S CUMMAND ACTION (A.lle
L] . 1]
' ' 3. PREVALVE AND RECIRC ‘*2. THIS  FAILLRE WILL  REQUIRE
’ ' SHUTUFF VALVES *EVALUATIUN OF LK2  HESIDUALS TC
! 4 OPEN *OFTERMINE ADEQUACY FOR TLL VELCCITY
' ¢ TCUTOFF (REF FMR T7-1),
' . IF UNSUCCESSFUL AND '
' ' MHY CONF [RMED FULLY 3, A FAILURE FOLLOWING SECOND BURA
‘ { UPEN¢ HSE CCMMAND=--- *CUTOFF WILL REQUIRE A RE=EVALUATIOAN
' ' 'OF LUNAR [MPACT VELOCITY DE SIRED.
' ' 4. MAINSTAGE ENABLE .
' . NOs 2 = ON *4. IF THE MRV DUES NOT CLOUSEs THE
[ ' YHRESULT WILL BF AN EXTENDED FUEL LEAC
' ' 5, HURN MUDE A - ON *JUST PRIOR TQ TLI §GNe AND THERE
. ' twlLL BE NU Lox AND LH2
' ' *RECIRCULATICN. ENGINE STARY WLLL
' ! YOCCUR T SFCUNDS EARLY.
. 1] £ ]
' ' *5, IF THE MRV DOES NOT CLOSE. FHMR
' . *8-4 SHOULD NOT BE IMPLEMENTED SINCE
. ' CIT WILL RESULT IN A SIMULTANEOUS LOX
' ' CAND LH2 DU%P.
e SECONU S-lvB *TLC *B, CJNT INUE MISSION '
CUTOFF ' J » .
’ ' BSE INFORM FLIGHT AND .
. L] 14
' ' 1. ATTEMPT TQ CLOSE MFV ¢
' ' WHEN LCx DUMP IS '
' ' CCMPLETEs BSE CMD. *
L] . ¥
' ' ¢. PREVALVES AND RECIRC ¢
' ' VALVES CLOSE '
MISSION JREV | DATE SECTION GROUP PAGE
APCLLO 1S]FNL | 573771 |SLY - T85
AND TBT7 73
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIIN 7 = SLV = TB5 AND THT7 -~ CuNTINUED
K |xutt |CUNDITION/MALFUNCTION' PHASE ! RUL ENG ¢ CUES/NOTE S/COMMENTS
L] . t
. . L]
T-4 J-2 ENGINE MAIN . ' 'CUES===
UXIDIZEK VALVE (MOV)® . !
FAILS TO CLOSE AT---¢ ' '1. MAIN OXIDIZFR  VALVE PQSITICA
' ' 1(G3-471) GREATER THAN 10 DEG.
A. FIRST s=-1vB YEARTH YA, CUNT INUE MISSIUN/ '
CUTUk ¢ TORBIET ' NQ S-IV8 RESTART - *2. MAIN OXIDIZER VALVE  UPEN-=CA
' . BSE INFORM FLIGHT AND ' (K120-401).
' . CCMMAND (ASAP)-=- ’
' ' l. PREVALVES AND 3. LOX FLOWMETER FLOWRATE Fl=anl
' ' RECIRC SHUTOFF ‘GKEATEk THAN 47 LR/SEC.
. ' VALVES CLUOSED
' ' 2. ATTEMPT T CLOSE Va, LOX INJECTOR PKESSURF
' ' MGV uNANR-431)
' . [F A.2 IS SUCCFSSFUL, '
. ¢ BSE INFIRM FLILHT NOTES
' ' AND COMMAND - '
' ' 3. PREVALVES AND RECIKC '1. IF THE 9OV IS OPENy, THE LOUX PUMF
' ' SHUTUFF VALVES OPEN 'INLET PRESSURE WILL GO TO ZERO AFTER
. ' IF Ad2. [$S INSUCCESSFUL, *CUMMAND (A1),
' ' 8BSt INFLRM FLIGHT ARC ¢
' ' RECUMMENC NG S-IVB 2. THIS  FAILURE  WILL  REOUIwE
' [ KEST ART "EVALUATION OFf  LCX  RESIDUALS  TC
' ' COFTER INE AOFQUACY FOR TLI  VELOCITY
¢ J CCUTNEF (REF EMR T7-1)
B SECHND BUEN tTLC '3, CCNTEAUE MISSIUN ’
CUTIFF . . BYE INFURM FLIGHT aNb *ORLTA VELUCITY REQUIREMENTS
' ' 1. ATTEMPT TO CLOSc MOV ¢
' ' WhEN LCX DUMP (S .
' ' CUMPLETE, BSE CUMMAND'
' ' 2. PREVALVES AND RLCIRC ¢
' ' VALVES CLUSE. '
MISSluny  Iwev ] 0aTE SECTICN GROUP PAGF
APCLLO 15]FNL ] 573771 |SLV - Tes
AND TH7 1-4
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MISSION RULES

SECTION 7 - SLV - T8S5 AND TBT ~ CUNTINUED

& frule JcoNDITION/MALFUNCTION® PHASE ¢ RUL ING ¢ CUES/NOTES/COMMENTS
1 k [3 [} ®
! L] . .
. ) [ [
-5 KANGE SAFETY SYSTEM 'EU ' 'CUES===

NOT SAFED AFTER . ' '

INSERTION N ' *l, FIRING UNIT I RS F£BW GREATER

¢ ' ‘THAN  OR EQUAL TO 1.6 VOLTS

A. PROPELLANT ' %A, CONTINUE MISSION *(M30-411).

DISPERSIGN * ' '

SYSTEM NCT ARMED ¢ L *2, FIRING UNIT 2 RS EBW GREATFR
' ' 8SE INFORM FLIGHT AND  *THAN OR EQUAL TO 1.6  VOLTS
' . RECUMMENC RSO SEND *(M31-411),
' ' SAFE COMMAND J
] L] L]

Be PROPELLANT ' 18, SPACECRAFT SEPARATION 3, RANGE SAFETY RECEIVER NO. 1
DI SPERSICN ' * YENABLE (N57-411} BETNEEN 2.4 AND 4.5
SYSTEM ARMED AND * ' TVOLTS. )
RSO HAS NCT SENT ¢ . BSE INFCRM FLIGHT ANO .

MFCU ¢ . ‘4, RANGE SAFETY RECEIVER NO. 2
' ' 1. RECOMMEND YENABLE (N42-411) BETWEEN 2.4 AND 4.5
J ' SPACECRAFT fVOLTS.
N . SEPARATICN TO A .
' ' SAFt DISTANCE 5, RSO DISPLAY AND COMMAND SYSTEW
' ' (7000 FT). *STATUS,
L] L) 1 ]
. . 2. WHEN SPAGECRAFT HAS 'NOTES---
' ' . REACHEC A SAFE '
' . DISTANCE, 1. RSO SHOULD NCT ATTEMPT TO SAFF
' ¢ RECOMMEND RSO SEND Y THE RANGE SAFETY RFCEIVERS UN REVS 2
' ' SAFE CCMMAND. TANO 3 UNTIL McC CONFIRMS THE
' + YPROPELLANT DISPERSION SYSTEM IS wNLY
' ' YARMED (CONDITION 4 ONLY).
L] L) L
' ' 12 EITHER CUE 1 OR CUE 2 Is
' ! YSUFFICIENT FOk IMPLEMENTING RULE Be.
L L] Tt
' ' *3, CUES 3 4 ARE VALID ONLY WHEN THE
' ' YVEHICLF IS RECEIVING 450  MHZ
' ' *KADIATION.
1] 1 .

MISS{ON REV | CATE SECTICN GROUP PAGE
APGLLO 1ISIFANL ] 573771 |SLV - TB5
AND TB? -5

142



NASA - Manned Spacocnﬂ Center

MISSION RULES
SECTION 7 = SLV - 185 AND TB7 - CONTINUED

RULE |CUNDITIUN/MALFUNCTION® PHASE * RULING ¢ CUES/NOTES/COMMENRTS
L] L] L]
[ ] L] [}
7-6 S-=1v8 STAGE COLD * ' ' CUES=--~

HELIUM SHUTGFF v ¢ '

VALVES FAIL TU . » *1, CULD HELIUM REGULATOR ODISCHARGE

3JPEN IN A N YPRESSURE GREATER THAN 200 PSI#
. e 1(D0105-4C30 .

A, TBS *EARTH *A. CONTINUE MISSION/SPACE- ¢
' ‘ ' CRAFT SEPARATION 12, LOX TANK  ULLAGE  PRESSURES
' ' 1(D0179-406,D0187~406),
' ' BSE INFORM FLIGHT AND *
' ' *3, COLD HELIUM BOTTLE PRESSURE
. ' 1o VENT LCX TANK 'DECAYING (D261-403, 00263-6403).
L] L] L]
' * 2. ATTEMPT TO CLOSE THE !
. ' STAGE CULD HEL IuM *NOTES==~
’ ! VALVES ’
] 1 *
' ' IF 2 IS SUCCESSFUL, 1. ACTION REGUIRED TO  AvoIC
' ' YEXCFFUING- LOX Tk OVER PRESS  GR
' ' 3. TERMINATE LOX VENT  *BULKHEAD POSYIVE DELTA PRESS LIMITS
' ' IMMED [ATELY CLFMRT=16),
4 4+ T
' ' IF 2 IS UNSUCCESSFUL, 2, SEE FMR 7-18  FOR  RESTART
' ' SCRITERIA FAR OFF=AOMINAL COLO HELIUM
* ' 4, TERMINATE LUX VENT  ¢PRESSURE.
' ' - AFTER 85 MINUTES '
' ' "3, [IF LOX NPV VALVE FAILS TO OPEN
' ' IF LOX ULLAGE *THE LOX VENT VALVE CAN BE OPENED AS
' ' PRESSURE AT 50 PSIA 'BACKUP,
' ' OR SATURATEL, BSF '
' . INFORM FLIGHY AND ‘4, THIS FAILURE  WILL REQUIRE
. ' RECUNMEND IMMEOIATE *EVALUATIUN OF RESIDUALS TO DETERMINE
' ' SPACECRAFT SEPARATIUN'ADEGUACY FOR TLI VELOCITY CUTOFF ANC
J ' TO A SAFE UISTANCE., *LUNAR IMPACT OPERATIONS
. L) .
. 1 L]

Re Ts? 'TLC 'd8. CCNTINUE MISSIUN '
[} L] 1
' ' AFTER TBT7 + 2 MIN 30 SEC!
. t BSE INFORM FLEIGHT AND ¢
. L] .
J ' 1. VENT LCX TANK FUR '
' ' 12 MIN-30 SEC '
1 1] 1
] * ]
1 ' VENTING SHOULD RE J
' ' TEXMINATED PKIGK TQ ¢
' ' S/C SEPARATION '
[} L] L]

MISSION | REv] CaTE SFCTIGN GROUP PAGE

APULLU 15 FAL] 5/3/71] stLv ~ T85
AND TB7 7-6




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV - T85 AND TB7 - CONTINUED

&k |RULE |CONDITION/MALFUNCTEON® PHASE ° RULING * CUES/NOTES/COMMENTS
L] . L]
L] L] ,
7-7 S-1vB AUXILIARY . ' S CUES=~~
HYDRAULIC PUMP FAELS!? . '
¢ . " %A.le SYSTEM PRESSURE (D41-403).
A. TO TURN OFF AS *EARTH *A. CONT INUE MISSION '
SEQUENCED YORBIT B * 2, RESERVOIR LEVEL (L7-403),
' ' 8SE INFORM '
" ' FLIGHT ANOD v, AFT ' BUS  NO. 2  CURRENT
’ L 1({M22~404) .,
¢ N 1. ATTEMPT ‘TO TURN OFF ¢
. . AUXILTARY HYDRAULIC * 4. HYDRAULIC  RESERVDIR orL
! ' PUMP AS SOUN AS TPRESSURE (N42-403).
v * PCSSIBLE '
¥ L t -
] v 'NUTES==~
] [) . B
' ' 'A.l. .FAILURE IN HYDRAULIC PUMF
M ' *DEPLETES AFT NO. 2 BATTERY IN
' M *APPROX IMATELY 99 MIN AND 0NOVERHEATS
* ' YHYDRAULIC SYSTEM IN APPROXIMATELY 7C
' ' TMIN
L] L] L]
de TU TURN ON * 8. CUNTINUE MISSIUN S CUES==~
[ ] 1 1
le AS SECUENCED ! ' BSE INFORM FLIGHT AND *B.l. SYSTEM PRE SSURE (D41-4N3),
ANU THE J A . *
HYDBAULIC . ' 1. ATTENPT TO TURN ' 2. RESERVOIR CIL LEVEL (L7-403),
FLUID TEMP IS * ' AUXILIARY HYDRAULIC !
BELOW OR [ ' PUNMP CN ’ 3. AFTER BLS NO. 2 CURRENT
PKEDICTED ' ' f(M22-404),
TO BE BELCw TO! ' U
10 DEG F . ' ' 4., RESERVNIR PRESSURE (D42-403).
BEFORE NEXT ' ' ¢
STATICN AQS ' ' . 5. HYDRAULIC PUMP INLET OIL TEMF
' ' 1(C50-401).
2. AT T1B6 + 3 TLI ' BSE INFURM FLIGHT AND '
MIN 39 SEC ' ' 6. PESERVUIR OIL TEMP (C51-403).
J ' 2. CUMMAND AUXILIARY '
. ’ HYDRAULIC PUMP UFF '
. L] 1
Co TL TUKN ON FUR "TLC ‘C. CONTINUE MISSIUGN 'Cole ACTUATOR POSITION (Gl=403)

LOX DUMP (J=2 ' ' '

ENGINE NCT ' ' . ' 2. SYSTEM PRESSURE (D4l-403)

CHNTERED IN PITCH® ' ' ’

PLANE PRIUR TO . ' * 3. CHI MINUS THETA GREATER THAN

LOX DUMP) ' ' ¢19 DEGREES (H6C-6N3)

L] L] "

le ENGINE GIMSAL ¢ * 1. CGNTINUE MISSICH INOTES===~
ANGLE LESS ' ' '

THAN +/= 3 ' ' BSE {NFGRM kL IGHT '
JFLREES ' ' '
1] L] 1]

26 ENGINE GIMEAL * ' 2. CONTINUE MiSSION 1, A PITCH ACTUATOR DEFLECTION IN
ANGLE GREATER ¢ . YEXCESS OF +/- 3 DEGREES IS ONLY
THAN /= 3 . * #St INFURM FLIGHT AND *EXPECTED FOR THE FOLLOWING
DEGREES . . INHIBIT LCX DUMP YCONDITIONS ==~

L] 4 L]

. ' *{ A) ERRONENUS COMMAND SIGNAL
L] . L]

' ' *(B) ACTUATOR FAILLRE

L] 1] []

3, ATTLTUDE ERROKS ' 3. CCNTINUE MISSION 2. SINCE TwWO APS ENGINES ARE
GKEATER THAMN ¢ ' YAVAILABLE FOR ATTITUDE CONTROL IAN
10 OFGREES ' ' BSE INFORM FLILHT AND *THE YAW PLANE, ATTITUDE CONTROL IN
DUKING DUMP J . TERMINATE LCX DUMP ¢THIS PLANE WNILL BE MAINTAINED FOR AN

' ' YACTUATOR IN A HARCOVER CONDITION.
4 L] []
' ' '3, IF APS PROPELLANT IS
* ' CINSUFFICIENY AND EITHER CONDITIUN
' ’ 1Ce2. OR C.3, PRECLUES LOX DUNP,
' ' YCUNSIDERATION WILL BE  GIVEN TC
' ' YCONDUCTING A CYCLE LOX DUNP TC
' . YATTAIN THE REQUIRED DELTA V FOR
' ¢ LUNAR IMPACT BASED ON REAL - TIME
' ’ 'DECISION OF LUNAR IMPACT TEAM
MISSION JREV] cATE SECTIGN GROUP P AGE
APOLLO 15 FNL] 5/3/71 | SLV - TBS
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MISSION RULES
SECTION 7 = SLV ~ TBS AND TB7 = CUNTINUED

k JRULE JCONDITION/MALFUNCTION® PHASE ¢ RULING . ' CUES/NOTES/COMMENTS
L] + L]
L] 4 .
7-8 LUSS OF ATTITUDE ' * Y CUES===

CONTROL DURING . . '
. L] .

ae THS YEARTH 'As SPACECRAFT GUIDANCE A, 1. ANGULAR RATES =  PITCh
YORBIT/ ¢«  TAKEOVER/ *(R4-6N2), OR YAm {R5-602) GREATER
'TLC '  SPACECRAFT SEPARATION  *THAN G.3 DEG/SEC AND NOT DECREASING,
' ' *OR ROLL (Kb-602y R12-602), GREATER
! ' BSE INFCRM FLIGHT ANO  *THAN Q.5 DEG/SFC ANO NOT DECREASING
' ' RECOMMEND SPACECRAFT '
' ' GUIDANCE TAKEOVER, 12. ANGULAR RATES-PITCH (R13-6N2),
' . TOR YAw (R8=502) GREATER THAN 1.3
N N IF UNSUCCESSFUL., BSE YDEG/SEC AND NNT DECREASING, OK ROLL
' ' RECOMMEND SPACECRAFT "[R12-6(2) GKEATER THAN 9.5 DEG/SEC
' ' SEPARATION *AND NO'T DECREASING (SEE NOTE 3)
L] L] 1
' ' '3, LOSS fF ATTITLDE CONTROL ALEH]T
¢ ' Y SEF nUTE 21
L] ) ' .

be Tite TU TBE ¢ 9 oTL] '8, TLI INHIBIT "B. 1. SAMF AS A.l, ABOVE

My 20 SEC * . .

' ' '2. SAME AS A.2. ABOVE
' ' BSE INFCRM FLIGHT AND ¢
' ' RECUMMEND TLI INHIBIT  *3, (0SS OF ATTITLDE CONTRUL ALERT
' ' Y(SFE MOTE 2)
) ) [ °

Le TE 7 TLC 'Co CREW DISCRETIUN Ce V. SAME AS A.l. ABOVE
' ' BS& INFORM FLIGHT ANC ¢
' ' FI00 Y2, SAME AS A.2. ABOVE
L] 1] 1
' + l. DG NCT START EVASIVE '3. LCSS OF ATTITUDE CONTROL ALEF
! ' MANFUVER Y(SEE NOTES 2 AND 4}
* 1 1]
' ' 2. OC NOT INITIATE Tod ¢
‘ [ ] L ]
' . 3. BSE PERFCRM NUN- '
' ' PROVULSIVE S-IVB ’
' ' SAFING BY GKOUND .
¢ ' COMMANC. *
L] [] [}
] 1] .

. ThA "TLC fLe CUNTINJE MISSIUN *C. 1, SAME AS Bl.l. ABUVE
' ' B8SF INFCRM FLIGHT AND ¢
' ' FILO ANC TERMINATE=== €2, SAME AS B.2. ABOVE
1 [] 1
* ' 1. LCX OUMF '3, SAME AS B.3. ABOVE
L 1 1
' ' 2. ULLAGE ENGINE BURNS INUTES®
t [} L]
' ' 3. LH2 CVS 1. [MMEDIATELY AFTER S-IV8 CUTOFF,
' . 1S/C RETURN OF CONTROL TO SATURN OR
' . 'DURING PROGRAMMEC  MANEUVERS  THE
' ' *AUOVE  RATE LIMITS ARF NCT
' ' 1AIPPL [CABLE.
) L) L]
' ' '2., LOSS OF ATTITULE CONTROL ALERY
' * *WwILL BE GIVEN FOR THE FOLLOWING
' ' YCUNDITIONS==-~
L] L] L]
' ' *(A) LVOC/LVUA COMPUTATIONAL FAILURE
. L L]
. ' *(B) ABNOKMAL ATTITUDE ERRGR SIGNALS
[} [} 1
' ' '(C) FAILURE TU  INITIATE  PRUPEFR
' . YGUIDANCE SEQUENCE
L] . 1]
' ) . *3, THESE CUES ARE VALID [IF RATE
' . S CHANNEL SWITCHOVER HAS NOT OCURRED.
. [ ] L]
' . '4, LUSS OF ATTITLDE COUNTRUL ALERT
' . YIS SUFFICIENT FOR IMPLEMENTING THIS
' ' 'RULE EXCEPT FOR PARTS 8 AND D,

MISSION JREV | CATE SECTICN GRUUP P AGE

APCLLU 1S5 {FNL § 5/3/71 ]SLV - TBS
AND T87 7-8
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MISSION RULES

SECTIUN 7 = SLV = TBS5 AND TB7 - CONTINUED

R JRULE |CONDITION/MALFUNCTION® PHASE * RUL ING ¢ CUES/NOTES/COMMENTS
1 L] L]
N L) .
3 . .-
1-9 CONTINUUUS VENT VEARTH YCONTINUE MISSION YCUES~--

SYSTEM (CVS) ‘QrRBIT/ * '

REGULATOK FAILS TO *TLI YBSE INFCRM FLIGHT ANC *1. CVS NUZZILE PRESSURE (D181-499,

UPEN IN TB5 (T85 ¢ . 10182-4%9).

59 SECI . ' '
. ‘1. ATTEMPT TG CPEN CVS t2. CVS REGULATUR CLOSED (KL154~411).
' ' RELIEF QVERKIDE SHUTOFF ¢
. ' VALVE *3. LH? ULLAGE PRESSURE (DL77-408,
' . 'D178-4CB) .
' *1F UNSUCCESSFUL, BSE=== '
L) L) [ ]
' v2. VENT THE LH2 TANK INUTES ===
' *  PRIOR TU TBé + 8 Ml 4" !
' ¢ SEC TO A VALUE BELOAN THE®
' ' PRESSURE KECUIRED FOk  *l. IF.THE CVS REGULATOR FAILS T¥C
' t S-IVB RESTART, YUPFNy THE LH2 SATLRATIUN TEMPERATURE
. . twiLL INCREASE ABOVE NOMINAL RESTAKY
' 'IF THE LH2 BLGWDOWN IS LIMITS,
' *CUMPLETEC WITHIN 30 .
' *VINUTES PRICR TO Ta6 12. COMMAND ACTION WILL  REQUIRE
' CINITIATE, CCMMANO--= YEVALUATION OF LH2 RESIDUALS  TC
' ' *DETERMINE ADEQUACY FOR TLI VELUCITY
. *3, ULLAGE ENGINES ON *CUYOFF.
1] L] L]
. YAFTER 90 SEC OF ULLAGE, t3. IF THE CVS REGULATUR IS CLUSEE
. * SEND=-=~ YDURING ORRIT, THE Iy STATE VECTOR
' ' swILL BE IN ERROR SINCE THE [u USES #
. T4, YULLAGE ENGINES OFF TSTGRED PROGRAM FCR THIS THRUST. A
. ' *NAVIGATION UPDATE MAY BE REQUIREC
. SULLAGING ShOULD BE T(REF FMR T-11).
' *CGMPLETED PRIGR TQ THF '
' CAMBIENT REPRESSURIZATION. '
. 1 [ ]
YEARTH ‘1 EITHER ACTICN L .
TURBIT 'Ok 2 IS UNSUCCESSFUL, '
' YBSE INFORM FLIGHT .
L] L} .
L] L) L]
1 . L]

mission Jrev | cate SECTION GROUP PAGE
aeceeo 1senc | 573771 sy - tes
AND T87 7-9
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MISSION RULES

NASA - Manned Spacecraft Center

SECTION 7 ~ SLV = TBS AND TBT - CONVINUED
R |RULE |CUNDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
1 T t L] L]
. t L] I.
7-10 | APS ULLAGE ENGINE(S)*EARTH *CONTINUE MISSION 'CUES==-
tORBIT/ ¢ '
THRUST FAILS TG *TLI/TLC 1. ULLAGE ENGINE  THRUSY CHAMBER
TERMINATE AT ' *BSE INFORM FLIGHT AND 'PRESSURE (D220-414y D221-4151}.
SEQUENCED TIMES ' "CATTEMPT TO TERMINATE L
' 'ULLAGE ENGINE THRUST *2. APS HELIUM  SPHERE  PRESSURE
' ' 'DECREASING (D35-414, D36-415,
' *1F UNSUCCESSFULs BSE 1D250-414y D251-41¢).
' * INFURM FLIGHT OF J
' ' IMPENDING LCSS OF .
' VATTITUDE CONTRCL CAPABILITY®
L] L] L]
Ll 1] L]
L] L] t
L] ] 1
7-11 1U STATE VECTOR 'LAUNCH  *CONTINUE MISSICN Y CUES===
OIFFERS FROM THE J ' '
MSFN STATE VECTCR BY® *BSE INFGRM FLIGHT ANC Y1F [U AND ‘MSFN DELTA A, DELTA R v,
6 SIGMA IU ERRORS  * 'RECOMMEND [U NAVIGATIUN *AND DELTA W DOT Max OIFFER BY THE
AND CVS UNCERTAIN= ¢ 'UPDATE ' FOLLOWING AMOUNT S-~~=
TIES AND 1S CONFIR= ! t '
MED BY A CLMPARI- ¢ . 1. AT T PLUS 56 MIN.
SON OF Thy T MSFN ¢ ' *
' ' v (A) DELTAA = 1,6 NM
1] L} L]
' ' ' (B) DELTA RV = 48575 FT
1 + L]
v : ¢ (C) DELTA W DOT MAX = 18.2 FT/SEC
' ' LI WHEN W = 6466 FT
L] (] L]
L] L .
' ' 2. AT T PLUS 1 HOUR 45 MIN.
1 1 t
¢ N v (A) DELTAA= 1,8 M
L) ] L]
' ' ' (B) DELTA RV = 83675 FT
L] L] )
' ' ¢ (C) DELTA W DOT MAX = 19.4 FT/SEC
' ' ' WHEN W = 10822 FT
1 L} L
+ * L
L . . .
1 L] +
7-1< | J=2 UNGINE MAIN 'EARTH *A. CUNTINUE ACTION ‘rcu
FUEL VALVE LEAKAGE 'ORBIT ' '
VURING CGAST . ' BSE INFORM FLIGHT ANGC  *l. THRUST CHAMBER TEMP (C199-401)
N ' COMMAND (ASAP) *COLDER THAN 160 DEG R
L) 4 .
. * 1. MAINSTAGE ENABLE *2., FUEL INJECTION TEMP (C200-401)
' ' NG. 2 *COLDER THAN 160 DEG R
) L] 1
' ' 2. BURN MCUE A - UN ‘3. MAIN  FUEL  VALVE  POSITION
iy N ' (G4-401)
) 1 L
' ' INOTES=-=
L] L] 1
' ' 'l. THIS FAILURE wILL REQUIRE EVALU-
' ' 'ATION OF TRAJECTORY  UPDATE  AND
. . YCONSUMABLES (REF FMR 7=1).
1 L] L
. ’ *2., THIS FAILURE wWILL REQUIRE A
¢ . *1-SEC FUEL LEAD PRIOR TO TLI IGN ANC
' ' 'ENGINE START APPRCX 7 SECONDS EARLY.
t L] L
MISSEON lntv OATE SECTEUN GRUUP PAGE
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MISSION RULES

SECTION 7 = SLV - TBS5 AND TB7 - CONTINUED
K |RULE |CUNDITION/MALFUNCTION® PHASE ¢ RULING ! CUES/NOTES/COMMENTS
L [ ]
1 | . . L]
7-13 IU ECS WATER VALVE ‘ALL A, CONTINUE MISSION ' CUES--~-
FAILS TO CYCLE QPEN °* . '
AND CLUSED ' ' *l. WATER VALVE CLOSED/OPEN (G5-6)1,
’ . 166-601)
A. WATER VALVE . ' BSE INFORM FLIGHT AND ¢
CLUSED AND ' ' SEND--- 12, COOLANT TEMP (C15-601)
CUOLANT INLET ' ' '
CONTRGL ' ' '3, ST-124 INERTIAL GIMBAL TEMF
TEMPERATURE IS ¢ . I. ECS LCGIC INHIBIT '(C34-6N3)
64 DEG F OR ' . COMMAND '
HIGHER, AND ' ' ‘4, SUBLIMATOR INLET TEMP (Cll-671)
. . 1
THE INERTIAL J ' 2+ WATER "VALVE OPEN 15, LVDC MEMORY TEMP (C54-603)
GI MBAL [ ' .
TEMPERATURE S ¢ ' ‘6. LVDA TEMP NO. 1 (£55-623)
117 DEG F ' ' '
OR HIGLHER, QOR ' ' ‘7. LVDA TEMP NN. 2 (C56-603)
THE LVDA MEMURY ' '
TEMP NC.l OR ' ' '
NU.2 IS ' ' .
156 DEG F ' . '
Ok HIGHER, CR ' [ '
THE LVOC MEMCRY ¢ ' .
TEMP 1S 124 DEG F! ' :
JR HIGHER ' ' *
L) [} L]
te wATER VALVE CPEN ' '8, CONTINUE MISSICN v
AvO CUCLANT INLET® ' '
CONTRUL TEMP [S ¢ ' 8SE INFORM FLIGHT ANC ¢
55 DEG F OR ' . SEND=-- '
LESS, ANO ' ' P
. (] 1
THt INERTIAL TEARTF ' 1. ECS LCGIC INHIBIT '
Gl MBA L ‘GRBIT ' COMMANC '
TE WPE RATURE 1S 'TLI ' '
1n2 DfG F OR 'TLC ' 2. WATER VALVE CLCSED ¢
LF SS, OR ' ' '
THE LVDA TEMP ' ' '
NJol LR ND.2 IS ¢ ' .
50 NEG F CR LESS ! J M
LK ) (] 1
N ) [] . +
THE LVODC ' ' ’
TE MPE RATLRE IS ¢ ' ’
5 OtG F GR LESS.! ' '
[] [ ] 1
. (] L
*ISSIUN |REV] CaTE SECTIEN GRUUP PAGE
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MISSION RULES

SECTION 7 = SLV = T85 AND TBT7 - CONTINUED
RULE FCONDITION/MALFUNCTION' PHASE ¢ RULING * CUES/NOTES/COMMENTS
L] 4 L] -
L] L] L]
7-14 | S-1vii STAGE COMMON *EARTH . Y CUES~~~
BULKHEAD DELTA YORBIT ' '
PRESSURE REACHES 'TLC ' 1. LH2  TANK  ULLAGE  PRESSURE
OR EXCEEDS==~ K ' '(K177-408, D178-408),
L] . []
A. MINUS 20 PSID ' ‘A, CONTINUE MISSION 2. LOX | TANK  ULLAGE  PRESSUKE
QR . . 1(0180~4n6, D179-4C6)
PLUS 30 PSID ' ', BSE INFORM FLIGHT AND ¢
' U CCMMAND~-- ‘ '3, LH2  PUMP  INLET PRESSUKF
' ' *(D2-4r3),
' ' LH2 AND/CR LOX VENT '
. ' VALVES UPEN OR CLCSED ‘4, LOX  PUMP  INLET PRESSURE
' ' TO PRECLUDE REACHING 1{03-4n13),
’ *  SEPARAT{ON LIMITS '
1 A\ .
Le MINUS 26 PSID ' ‘8. SPACECRAFT -SEPARATION  *NOTES-=-
OR ! M *
PLUS 36 PSID J * BSE INFGRM FLIGHT AND  *1. MINUS.DELTA PRESSURE IS DEFINEC
' *  FIDU AND RECUMMEND *AS A FUEL TANK ULLAGE  PRESSURE
. ' SPACECRAFT SEPARATION  *GREATER THAN THE LOX TANK ULLAGE
' ' TU A SAFE DISTANCE 'PRESSURE.,
L] L] L]
' . 12, PLUS DELTA PRESSURE IS DEFINEC
. . *AS A LOX TANK  ULLAGE  PRESSURE
' ' YGREATER THAN THE FUEL TANK ULLAGE
' ' *PRESSUFRE .
L] . t
. . *3, THE MINIMUM RFCONMENDED DISYANCE
' J YBETWEEN THE S~IVB AND THE SPACECRAFT
. ' YIS 74900 FT,
. . L]
' . *4., THF BULKHEAD WILL STRUCTURALLY
' . YFAIL AT THE ULTIMATE LIMITS OF MINUS
' ' 132,5 PSID OR PLUS 42.0 PSID.
MISSION JwEV | OATE SECTIGN GRUUP PAGE
APCLLU 15 |FNL | 573771 |SLv - 185
ANC TB7 7-12
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MISSION RULES

SECTION 7 = SLV - TBS5 AND TB7 - CONTINUED

R JRULE JCUNDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
L] L] L4
L] L] 1]
7-15 | s-1v8 STAGE . YEARTH SCONTINUE MISSION 'CUES==-~-
PNEUMATIC SuPeLY 'ORBIT/ ’ ¢
PRESSURE DECAY ‘"TLC *BSE INFORM FLIGHT AND ‘1. ENGINE PUMP  PURGE PRESSURE
EXCESSIVE IN T8S5 N ] *(D50-403)
Ok TH7 ' . l. ATTENPT TO TERMINATE ¢
. ' PUMP PURGE AND/OR 12, AMBIENT HELIUM PNEUMATIC SPHERE
' J CLOSE AMBIENT HELIUM *PKESSURE (D236~4C2, D256-403).
’ . SUPPLY SHUTOFF VALVE.?
' * ’ '3, LOX REPRESS SUPPLY  PRESSURE
J ' 2. RE-OPEN AMBIENT 1(0BB-403, D254-403).
' 1 HELIUM SUPPLY SHUTOFF*
' * VALVE AS REQUIRED. *NUTE=--
] ] L]
' ' ‘1. AN EXCESSIVE PNEUMATIC SUPPLY
! ! YPRESSURE DECAY IS ONE WHICH WILL
' ' TRESULT- IN  DEPLETEON OF STAGE
' ' *PNEUMATIC PRIOR TC COMPLETION OF Tee
' . YFUNCTIONS.
KULE T-1€¢ IS ' . '
RE SEKVED ' * '
L] 1 L}
v . [
7-17 | Luw LH2 TANK ULLAGE ¢ *CONTINUE MISSION Y CUES==~
PktSSURE ! * '
. ' ¢ : *le LH2 ULLAGE PRESSURE (D177-4N8,
As LH2 TANK ULLAGE *EARTH *A. CONTINUE MESSTUN 1D178~408) .,
PKESSURE LESS 'ORBIT/ ' .
TIHAN 17 PSIA IN  *TLI ' BSE INFCRM FLIGHTY 2. LH2  PuMP INLET PRESSURE
T8 5 ' ' AND CUMMAND=-=- t(D2-4N3),
L] L] +
' . 1. LH2 TANK VENY VALVES *3. LM2 VENT CLOSED DISCRETES
¢ ' BCOST CLOSE O AND *(K1-410, K210-410).
v ' OFF AND/CR CVS '
' . REGULATOR CLOSEN, *NOTES--~
' ' (ORIFICE OPEN) '
' ' 1. IF THE ULLAGE PRESSURE RISES
' ' IF THE CCNDITION CANNOT *ABOVE 21 PSIA AFTER THE REGULATOR
' ' 8t CORKECTEDy BSE~—- '*HAS BEEN CLOSEDs THE REGULATOR
' * *SHUULD BE CYCLED TN MAINTAIN A 17 TC
' ’ 2. INHIBIT 02/H2 BURNER *21 PSIA ULLAGE PRESSURE IN LH2 TANK.
L] L] .
' ' . '2, [F LH2 TANK ULLAGE PRESSURE
' ’ *DRUPS HELUW 19.5 PSIA DURING TBS,
' ' *RESULTING PROPELLANT LOSSES SHOULL
' ' 'BE INCLUDED IN THE EVALUATION OF
' ' YCAPABILITY TO ACHIEVE ACCEPTABLE
' ' *ALTFRNATE MISSION PER FMR 7-1,
1] . +
L] ‘ .
7-1v LUW CLOLY HELTUY ' ' ' CUR===
SUPPLY MrESSUKE ' ' '
' ! $CULD HELIUM SPHERE PRESSURE
4. EXCUS>IVE CCLD  *EARTH tA. CONTINGUE MISSIUN '(D261-403, D253-4C3),
HE LLUM SUPPLY 'ORBILT ' '
P<ESSURE NECAY ! ' 856 INFCRM FLIGHT ANC ’
(TE 1) ’ ' CCMMAND FRGM LAST .
' ' STATICN PRICR TQ TB6-- ¢
L] Ll ]
' ' l. BURNER LOX SHUTDOWN ¢
¢ ' VALVE CLCSE UN .
1 1] ONOTE___
t L] L)
' ' *l. AN EXCESSIVE COLD HELIUM SUPPLY
' . TPRESSURE DECAY IS ONE WHICH WILL
' . *RESULT IN A CCLD HELIUM  BOTTLE
' . YPRESSURE OF LESS THAN 1000 PSIA AT
' ¢ *TB6 INITIATE OR LESS THAN 450 PSIa
' ' YAT CUMPLETION OF CRYOGENIC
[ ' YREPRESSUR I ZATION .«
1 . .
Be UURING BURNER ' ‘8. CUNTINUE MISSIun '
UPERATIGN ' . '
' ’ 8SE INFORM FLIGHT !
' . AND CMD=--- ¢
. ] 1
' t l. LH2 ANDC LOX REPKESS ¢
' ' VALVE CLOSEDN. '
MISSION JREV] DATE SECTION GROUP PAGE
APULLO 15JFAL] 5/3/71 fSLV - Ta8b
AND TB? : 7-13




NASA - Manned Spacocrm_ Center

SECTION

MISSION RULES
7 = SLV = TB5 AND TB? ~ CONTINUED

KULE

7-19

CONGITION/MALFUNCTION®

PHASE

RULING

' CUES/NOTES/COMMENTS

A. LOX TANK ULLAGE
PRESSURE LESS
THAN 31 PSIA
OURING ORBITAL
COAST uR
EXPECTED TU BE
LESS THAN 31
PSIA dy 186
INITIATE

-
e v ® @ e @ ® ® @ a e ® @ ® e ® e e om0 @ ® o o e e e e ee e e e eneeeeease

LUW LUX TANK ULLAGE ‘*EARTH
PRESSURE ‘ORBIT

'
A, CONTINUE MISSIUN

e ® ® ® ® ® ® ® ® ® @ ® @ @ ® @ a o ® 0666 c e e e e o0 0 0e e oceecen"eooa

6St INFORM FLIGHT AND
CCMMANO=-=--

1.

2,

LOX TANK VENT VALVE

BGOST CLGSE

IF LCX TANK ULLAGE

PRESSURE 1S NUT
THAN 9 PSI BELOwW
REQUIREL ULLAGE
PRESSURF, BSE
COMMAND---

LCX TANK REPRESS
CCNTRCL VALVE Uu?
ON UNTIL TANK
PRESSURE GKEATER
THAN REQUIRED,
THEN CFF.

AMBIENT REPKESS
SYSTEM MUDE SELE
OFF ANC CRYw Ufve

MURL
THE

EN

CTUXR

IF LOX TANK ULLAGE PRES-
SURE IS GREATER THAN
9 PSI BELOW THE REQUIRED

ULLAGE PRESSURE, QR
THE REQUIRED ULLAGE

If
PRES-

SURE IS GREATER THAN THE
FLIGHT CONTROL PRESSURE

SWITCH SETTING, BSE
COMMAND ==~

BURNER LUGLX SHUTLUWIY

VALVE CLCSE.

AS CLCSE AS PUSS
TO TG6+7 MIN 30

18LE
SEC.

LCX ANMBIENT REPKESH

JUnN

.
L]
*CUES---
L]

‘1. LOX ULLAGE PRESSUKF
*(D179-4C6--D180~ 416 )
0

2. LUX PUMP TINLET PRESSURE (D3-403)

e ® ® @ % ® @ ® - o @ e @« @ ®a e 6 et e aeeceeceoses e aacee e seeceoe

MISSTUN

REV

CATE

SECTICN

GRUUP

PAGE

APCLLO 15

FNL

5/3/71

SLV - T85
ANC T87

7-14




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 7 = SLV = TBS5 AND T87 ~ CONTINUED

¢ CUES/NOTES/COMMENTS

A. ABJVE 1400 PSIA
OURINGL ORBITAL
COAST FOR FIRST
GPPORTUNI TY
RESTVART CR AB@VE
1500 PSIA FOR

SECUND

UPPUKRTUNITY

RE START

e B @ ® % e " a4 a. "t ee e aee e e

A.

L T T T I I T T S R N L

CONTINUE MISSION

BSE INFORM FLIGHT AND
SEND=-=~

1. STAKT BOYTLE VENT
OPEN FOR 3 SEC

2. REPEAT CCMMAND AS
NECESSARY TO INSUKE
A PRESSURE UF LESS
THAN 1400 PSIA FOR
FIRST OPPORTUNITY
RESTART CR 157C
PSIA FCR SECUNC

*l. START BOTTLE PRESSURE (D17-401,
*D241~-401)
L]

CONDITION/MALFUNCTION® PHASE °* RULING
t L]
1 t
J4-2 ENGINE START TEARTH *CUES-~-~
BUTTLE PRESSURE ‘ORBIT '
JUTSIDE RESTART '
LIMITS

L T T T T T T T i S

OPPORTUNITY
RESTART
se ABIVE 1800 PSIA B. SPACECRAFT SEPARATIUN
PRI@K TC RESTART
BSE INFCRM FLIGHT ANC
FIDU ANU KECOMMENC
SPACECRAFT SEPARATION
C. BELUW 8C5 PSIA  'EARTF C. CONTINUE MISSION
(SEE wUTED TURRIT
' BSE INFURM FLIGHT ANC ¢
: COMMAND ASAP--~- *NOTES---
L] L]
' l. START TANK KECHARGE *1. EXCESSIVE START BOTTLE DECAY
' ARM QN *DURING ORBITAL COAST IS DEFINED AS 4
‘ : *PRESSUPE DECAY WHICH WILL RESULT IN
' 2. STAWT TANK VENT OPEN 'A START ‘BOTTLE PRESSURE BELOW 80C
. UNTIL TANK PRESSUKE *PSiA AT SECOND RURN ENGINE STAKIT
' LESS THAN 399 PSTA, *CUMMAND [T(36 + 9 WIN 30 SEC).
' THEN CLCSE ‘
' *2. A START BNTTLE PRESSURE OF 30C
y *PSIA MAXIMUM IS ALLONABLE AT START
. *BOTTLE RECHARGE CCMMAND.
] 4
T L]
MISSIUN [fREV] CaTE SECTION GRUUP PAGE
apcLeo 15)Fne] s/3/71 fsuv - Tes
AND T8? 7-15




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 - SLV = TBS AND T87 - CONTINUED

R |RULE |CONDITION/MALFUNCTEON' PHASE ' RULING * CUES/NOTE S/COMMENTS
' ' ' T
L] ' .
« ] |'
7-21 | RESERVED ) . .
' . '
7-22 S=1vVb LLUSS ULF ! *AL S-IVB RESTART *CUES===
HYDRAULIC FLUID ‘ORBIT/ "*(TB5)/TLI '
'TLI *INHIBIT (TB6) *1. HYDRAULIC RESERVOIR OIL LEVEL
! * YAPPROX ZERQO PFRCENT {(LT-403).
' *HSE INFORM FLIGHT ANC ‘.
. *RECUMMENC NO S-IvB *2. HYDRAULIC SYSTFM PRESSURE LESS
¢ Y RESTART ¢THAN 1700 PSIA (D41=4n3),
1 t L]
‘ ‘' '3, HYURAULIC RESFRVOIR PRE SSUKE
! ! YAPPROXIMATELY ZERC PSIA (042-40%).
1] . []
' ' INNTES--~
1] L] [
' ' 1. L7-423 PLUS CNE OF THE OTHEK
' ! YCUES AKE REQUIRED FOR [ MPLEMENTATICA
' ! ‘0OF THIS KULE.
1 . L]
* . 2. IF ALL 3 CUES ARE FUNCTIONINC
' ' *PROPERLY, THEY ARE REQUIRED FCR
! ! Y IMPLEMENTATION OF THIS PULE.
[ ' '
' ' '
1 L] ]
' ' [
xULE NUMBERS 7-23 ¢ ' [}
AND 7-24 ARE ' ¢ .
g SEk VRO ' ' ¢
MISSION REV ] CATE SECTION GRULP PAGE
APCLLO IS|FNL | 5/3/71 }SLV - TBS
AND TB7 7-16




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV - TBS AND TB7 - CONTINUED
R [RULE - |CONDITION/MALFUNCTION' PHASE ¢ RUL ING * CUES/NOTES/COMMERTS
| . . T T T
{ ] 0 [
! . . [
7-25 S-IVA STAGE LOX * . *CUES=-~-
NUNPKOPULSIVE VENT * ¢ 1
(NPV) FAILS N . ‘1. LOX NPV NOZZILE PRESSURE S
' ‘ 1(D243-4N4y N244-404)a
A. TO OPEN AT TH7 1TLC YA, CUNTINJE MISSIUN '
+ 0.7 SEC ' ' 2. Lox TANK ULLAGF PRE SSURE
' .. '(D1RM-406y DL79-426).
. ' 8SE INFORM FLIGHT ANUL '
' * VENT THE LGX TANK TO ‘3. LOX NPV OPEN OISCRETES
' . 18-20 PSIA PRIUR Tu *(K198-424y K199-~424).
' ' TB7 + 15 VMIN. !
. [] []
. L] L]
[ [ ]
Be TJ LATCH OPEN AT *TLC *Bs CUNTINUE MISSIUN ¢
TR8 + 23 MInN 22.2° ' ¢
SEC ] . .
' ' 8SE INFORM FLIGHT ANL '
[} . [
' ' 1. ATTEMPT T3 LATCH !
' ' OPEN THE LOX VENT J
' [ [
! . IF UNSUCCESSFUL: BSE '
! ' CCMMAND AT THy + 23 MIN ¢
' * 30 SEC ==~ ¢
[ [ .
' *1F 1 IS UNSECCESSFULe BSE ¢
! *CUMMAND AT Tas + 23 MIN 30 ¢
' !SFC==- ‘
. L) ]
' ' 2. LH2 LATCHING VENT ¢
* ¢ VALVE CLCSED '
L) [ [
Ll L] ,
v ' '
- L] ' '
721 Lhid LATCHENG VENT *TLC CCUNTINUE MESSION tCUES ===
VALVE FAILS Tu ‘ ' !
LATCH OPLN AS ' YRSE INFOKM FLICHT ANU 1. LH2 NPV NOZZLE PRESSURE
PrUGE AMMEYD ' ' *(01&3-409y D1R4~4"9),
’ 4 . L)
Ae IN TR7 ! 1, ATTEMPT TU OPEN THE LH2 *2. LH2 ULLAGF PRESBURE (D177-408,
! ¢ LATCHINS VENT VALVE tD178-40U8).
. ' +
' *IF UNSUCCESSFULy »SE ‘3, LH2 LATCHING VENT VALVE
. " COMMAND === *DISCKFTES (K210-411e K211-410).
. [ [
' 2. LH2 LATCHING VENT Y4, LH2 PUMP [NLET PRESSURE (02-4131
' ¢ VALVE CLCSEC *
[ ] '
' '3, LHZ VENT VALVE UPEN '
) L] 1
. CAT TR7 ¢+ 15 MIiv Uk TB7 + 4
M ‘1 Hk 1% MIN CUMMAND==- ¢
1 . L}
' 4, LH2 VENT VALVE CLUSE '
[ ‘' )
. ' '
ve IN Too ¢ CCUNTINUE MISSION '
) L] L)
‘ *8Sk INFORM FLIGHT AND==~- *
' ] '
¢ t1, ATTENMPT TCL LATCH GPEN '
' ¢ THE Lb2 LATCHING VENT '
' ¢ VALVE. '
* [ .
' CIF 1 IS UNSUCCESSFULy bSE *
' VCOMMAND (ASAP) ¢
L] ’ L)
' *2. LUX NPV UNLATCHED .
. ] .
MISSION REV | DATE SECTION GROUP PAGE
APCLLU 15 |[FNL | 5/3/71 |SLV - T8S
AND TB7 7-17




NASA - Manned Spacecraft Center

SECTIUN 7 = SLV - TBS AND TBT -

MISSION RULES

CONCLUDED

®k |RULE |CONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NUTES/COMMENTS
L] L] t
| [ ] L] L]
7-27 | ENGINE START BOTTLE 'TLC SCONTINUE MISSICN ' CUES-=--
DUMP FAILS TO . . '
INITIATE [ ' *1.  GH2 START  BOTTLE  PRESSUME
' YBSE [iNFURM FLIGHT AND 1(017-401, D241=4C1).
v VATTEMPT TC CPEN THE START ¢
' 'BOTTLE VENT VALVE YNOTES---
. 1 L)
’ ' *1., THE MAXIMUM SAFE PRESSURE LIMILT
¢ * V1S 609 PSIA AT 1€ DEG F.
. [] 1]
. 1 .
L] [] .
. 4 .
. 1] L]
L) L] .
L 1 .
4 . A
7-2n S=1ve STAGE CULLD TLC *CONTINUE MISSIGN CUE S--~
HELIUM DUMP FAILS Tii* ' '
INITIATE ' ' 1.  CLLD HELIUM BOTTLE PRESSUFE
' 'BSE INFORM FLIGHT AND 1(D261-403, V263~473),
L] 1 .
' 1, ATTEMPT TO INITIATE INOTES===
' . THE CCLD HELIUM LUMP '
. . THROUGH Lre COtL UM 1. THF MAXIMUM SAFE PRESSURE L1IMI1T
' ' 02/H2 BURNEK, YIS 1h00 PSTA AT 17 NEG F,
L] 1] 1]
' YIF UNSUCCESSFUL, BSE INFORM'
' '"FLIGHT AND, AFTEK LUX '
' "APY GPEN [N TEHy, CUMMANG---!
L] L] L]
' 12, LUX PRESSURIZATIUN .
* . SHUT OFF VALVES OPEN '
' ' FCr A MINIMUM OF 30 '
' ' MINUTES '
L] . .
L} L] .
L} L] .
L] . L]
“ULE NUMBERS 7-26 ¢ ' '
AL T30 . . .
ARE WESERVED. ' ‘ . '
[ 1RG0 KEV | OATE SEGTIuh GRUUP PAGE -
ABLLLU 1S |ENL | 3/3/71 SLV = TB%
AND TB? 7=14
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 8 - SLY - 16

ITEM

—————

THE

17
7-18
7-19
7-20

7=22

SUMMARY CF RESTART PHASE RULES

RESERVED

C2/H2 BURNER LH2 VALVE FAILS

LHZ CHILLDONN SYSTEM FAILS

LUX CHILLDUWN SYSTEM FAILS

RESERVED )

S=-1vB ACTUATOR HARDCVER

CUNTINUOUS VENT REGULATCR FAILS TO CLCSE

LCsS CF ATTITUDE CONTROL DURING SECEND BURN

FOLLUWING MISSION RULES ALSO APPLY TO THIS SECT[ON===

INERTIAL PLATFORM FAILURE - ACCELERCMETER

LAUNCH VEHICLE INERTIAL PLATFORM FAILURE ATT ITUDE REFERENCE

S=-1vB STAGE LOSS OF THRUST

LCSS CF ONE APS MODULE

S-1vB AUXILIARY HYCRAULIC PUMP FAILS

LCSS OF ATTITUDE CCNTROL OURING TB6 TO TB6 + 9 MIN 10 SEC (CREW IMPLENENTATION)
CCNTIAUOLS VENT REGULATCR FAILS TO QPEN

Iu ECS WATER VALVE FAILS TO CYCLE uPEN AND CLOSED

S-1VB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR
PSID (CREW IMPLEMENTATION) PSID OR PAUS 30 PSIDe MINUS 26

LH2 TANK VENT FAILURE OR LEAK DURING ORBITAL COAST

LCw CCLDO HELIUM SUPPLY PRESSURE

LOX TANK ULLAGE PRESSURE LOW (CREW IMPLEMENTATION)

J-2 ENGINE STAKT BCTTLE PRESSURE CUTSICE RESTART LIMITS

S=1vB LLSS OF ENGINE HYLRAULIC FLUID

PLUS

36

MISSION | REV] DATE SECTION GROUP LAGE

APULLO 15] FALE 5/3/71 ] SLV - TB6

=1
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NASA - Manned Spacecraft Center
MISSION RULES
SECTICN 8 ~ SLV - TR6 ~ CONTINUED

159

k [RULE |CONDIT LUN/MALFUNCTION® PHASE ¢ RUL ING ¢ CUES/NOTES/COMMENTS
A I, ---- ---- - - -
L] - 1 1]
8-1 RESERVED ) ' ’ v
1 L] +
82 $S-1VvB STAGE 02/HZ  '*TLI - %A, CONTINUE MISSION *CUES~~~
BUKNER FUEL ' . .o
PRUPELLANT VALVE ' *BSE INFORM FLIGHT ANC ‘A AND B
FAILS CLCSED ' ¢ COMMAND ==~ '
. ’ . '1. BURNER CHAMBER DOME TEMPERATURE
A. PRIOK TO TB6+ ' *1. BURNER SHUT DUWN 1({C2034-403, C382~403),
341 SEC . ' '
! ! 2. BURNER PROPEL LANT VALVE
' *2. CCNTINUUUS VENT SYSTEM *POSITIONS (K180-4%4, K192-493).
' * ' ORIFICE DPEN '
' ' '3, AMBIENT REPRESSURIZATION ‘MODE .
’ '3, CRYO REPRESSURIZATION  *SELECT, (K195-4N4).
' ¢ CONTRCL VALVE CLOSE '
1 ) . lNo]‘E—-.’
1 %4, LOX REPRESSURIZATION '
. v CCNTRAL VALVE CLOSE *1. THE 02/H2 BURNER VOTING CIRCUILY
' ' 'wILL NOT DFTECT FAILURE OF  THE
' ' 'BURNER T® IGNITE CR BURNER FLAME-OUT
' ' *IN THE EVENT THE FUEL PROPELLANT
. ' tVALVE FAILS CLOSED.
1] [} L]
L] [] L]
1) L] L]
1 L) L]
1 ] L]
Be AFTER TB6+ LI *B., CONTINUE MISSION *CUES=--~
341 SEC 1 ' '
’ ' BSE INFORM FLIGHT *1. LH2 PUMP INLET TEMP (C3~-403)
' ' AND CMD .
' . "2, LH2 RECIRC FLCW (F5-404)
' . 1, BURNER SHUTOOWN .
. ' '3, LH2 PREVALVE DI SCRETES
: ' 2. APS ULLAGE ENGINES ON '(KL111~404, K112-4C4)
19 . L]
. ' 3, LH2 REPRESSURIZATION *4, LH2 BLEED VALVE GLOSE (K127-401)
! ' CONTROL VALVE CLOSE ‘ '
' ' - 5, LH2  RECIRC VALVE CLOSE
. " 4. LOX REPRESSLRIZATION | (K136-409) :
: : COMTROL VALVE CLOSE '
8-3 LH2 CHILLDOWN ' TLI * CONTINUE MISSION ' NOTES=—-
SYSTEM FAILS DURING . . '
RESTART ' ' BSE INFORM FLIGHT *l.  LM2 CHILLDOWN WILL NOT BE
PREPARATIONS . v AND-— : SATISFACTORY IF-—
! ! 1. ATTEMPT TO CORRECT : (A) PREVALVE IS OPEN
' ' SITUATION SPECIFIED
: ' IN NOTE 1.A, 1.8, 1.D : (B) RECIRCULATION VALVE IS CLOSED
+
! ' IF UNSUCCESSFUL, ' (C) BLEED VALVE IS CLOSED
' ' USE INFORM FLIGHT N
: : _ ' (0) CHILLOOWN PUMP IS NOT ON
1] ] L]
L] L] .
. MISSION | REv] caTE SECTION GROUP PAGE

APCLLO 19 FNLF 5/3/71] SLV -~ TBé6
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 = SLV = TB6 - CONTINUED

R JRULE JCUNDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
- L] L] 1
] L] L]
) ' [ : y
B4 S-1vB STAGE LOX TLI YCONTINUE MESSICN/ TLI YCUES FOR CHILLOOWN FAILURE
' VINHIBIT '
CHILLOUWN SYSTEM 0 ' ', LOX CHILLOOWN FLOW RATE
FAILS DURING ' "9BSE INFORM FLIGHT AND--=  *(F4=424).
RESTART ' [ : . )
PREPARATIONS ' '1. ATTEMPT TO CORRECT v2. LOX ULLAGE PRESSURE TO LOX DUMP
' ' SITUATION SPECIFIED VINLET PRESSURE DELTA 3
' . IN NUTES 1.4, 1.0 1(0179-406,0180-4C&yD0N3-403)
L] L] L]
¢ *iIF 1 1S UNSUCCESSFUL, BSE €3, LOoX PUMP INLETY TEMP NCY
. YINFORM FLIGHT AND BETWEEN *DECREASING(C4~403)
' 1TB6+4 MIN 10 SEC AND TB6+ ¢
' '7 MIN 37.8 SEC COMMAND—- . *'LOX PREVA LVE 01 SCRETES
' ' 1(K109-403,K110-4C3) tOX BLEED VALVE
' v2. ALTERNATE SEQUENCE 6D  *CLUSED  (K126-401) LOX RECIRCULATION
' ' SVALVE CLOSED (K136-424}
' "IF LCX LEAD EXCEEDS 20 SEC.* .
' 'BSE INFORM FLIGHT AND—— 'CUES FOR MOV FAILURE
L] L) 1]
' '3, RECOMMEND TLI INHIBIT  *1, MOV POSITION GREATER THAN 10 DEG
' . 1(G3~401)
1 L] L] .
' ' 12. MGV UPEN DISCRETE ON (K120-401)
L] . []
' ' '3, LOX FLOWMETER (F1-401)
L] L] L]
' . Y4, LOX INJECTOR PRESSURE (D1)05-401)
L] L] ]
' ’ INITES—==
1 L] .
¢ . 1, LOX CHILLDO®N WILL NOT  BE
' + Y SATISFACTORY [F---
t L] .
. ' '(A) PREVALVE IS OPEN
1] . ,
' ' *(B) RECIRCULATION VALVE IS CLOSED
L] L] ’
. ' *(C) BLEED VALVE 1S CtOSED
" . L]
. . ‘(D) CHILLDOWN PUMP [S NOT ON
4 L] . .
. ' '2., ALTERNATE SEQ 6D COMMAND WiILL
' ' YENABLE AN ONBOARD PROGRAMMED 8 SEC
' ' YLOX LEAD BEGINNING AT TB6+7 MIN 37.8
' [ ' SEC.
t
Mission | kevl cate SECTION GROUP PAGE
ApcLto 19 FNLE 573771 sLv - Tes
B-~3




NASA - Manned Spacecraft Center

MISSION RULES
$ECYION B - SLV - T86 ~ CONTINUED

K |RULE JCONOIYLON/MALFUNCTEON® PHASE ¢ RUL ING : * CUES/NOTES/COMMENTS
L L] .
] . []
. . .
8=5 | RE SERVED . . .
L] L] .
’ . .
. e '
L} L} .
=6 S=1vs ACTUATUR eoTLL SCUNTINUE MISSICN/ ¢*CUF=~=
COUNFIRMED HARDGVER ¢ *TLI INHIBIT CUTOFF '
PRIOR TO TLI IGN . ¢ *l., ACTUATOR POSITIONS ¢/- 5 DEG CR
AND AUXILIARY . *A. CONTINUE MISSIUN SGREATER (Gl=-400, Gl-403, G2-4NC,
HYDRAULIC PuMP d ¢ '62-403).
IS OPERATIMG ‘' ' IF TIME PERMITS, SET uP
. ' FOR THE CREW Tu ATTEMPT *NUTE~==
' ' TO GIMBAL THE ENGINE ‘
' ' WITH THE ROTATIONAL HAND'BOTH INDIVIOUAL PITCH/YAN ACTUATGR
' ' CCNTRGLLER 'POSITION INDICATORS MUST  CONFIAF
. ' SMALFUNCTION PRIOR TO [IMPLEMENTATIGA
. ¢ IF THERE IS NOT TIME, OR IF'OF THE RULE,
‘ *UNSUCCESSFUL ., :
] . '
o *Be TLI INHIBIT/CUTOFF '
(] ] +
¢ ' BSE INFORM FLIGHT ANO '
: . RECOMMEND TLI INHIBIT/ ¢
' ' CUTOFF AND IMPLEMENT THE'
. ' ABOVE PRCCEDURE '
. L[] L]
! . L} 1)
8~7 S-ive STAGE Tl CCONTINUE M{SSION ¢ CUES--~
CUNTINUGUS VENT ¢ ’ !
MOOULE == ¢ ¢ *A.l. CVS NOZZLE PRESSURE REMAINS
: Ll ] *GREATER THAN 3 PSIA (D181-409
A. REGULATCR FAILS * *BSE INFORM FLIGHT ANO * THROUGH D1A82-4091).
CLOSE OQURING ¢ *COMMAND=~~- '
RESTART SEQUEWCE °* ] * 2. CVS REGULATOR CLOSED (K154-411)
a ’ l. ATTEMPT TC CLOSE THE CVS?®
. ¢ REGULATQR '
¢ ’ '3, LH2 TANK ULLAGE PRESSURE
¢ *IF 1 IS UNSUCCESSFULs BSE '(D177-408 THROUGH D178-408),
' Y INFORM FLIGHT AND COMMAND--!
L] L} )
. 92, 02/H2 BURNER SHUTDUWN '
. L] 1
He REGULATUK FAILS * '#e CUNTINUE MISSIUN ‘Bol. LH2 TANK CONTINUOUS VENT
Ty CLOSE OR ] * *ORIFICE SHUTOFf VALVE CLOSEC
ORIFICE SHUTCFF ¢ N BSE INFORM FLIGHT AND *{K0155-411)
VALVE FAILS TY ¢ ¢ ¢ .
CLQSE AT TBT ¢ 2 ¢ . le ATTEMPT -TO CLOSE THE * 2, CVS NOZZLE PRESSURE DOES NOT
MIN 30.9 SEC . ! CVS REGULATUR CGR THE °*DECREASE TO O PSIA AT TBT + 2 MIAN
¢NOTE 1t} ¢ . CVS QRIFICE SHUTOFF *37.9 SEC (NOL181-409-~ DO182-409).
¢ N VALVE M
. ' CNUTE==~
L] L} L]
¢ ’ IF 1 IS UNSUCCESSFUL s *1l, THIS FAILURE WiLL REQUIRE
' ¢ BSE COMMAND AT TB7 « 15 *RE-EVALUATION OF DELTA V REQUIRED
. : MIN AND TB7 ¢+ 1 HR 15 SFOR LUNAR IMPACT.
. . MIN . ]
) [ .
e ' 20 LH2 LATCHING VENT .
' * VALVE CPEN AND LATCH ¢
] ] (]
MISSION REVE OATE SECTIGN GROUP PAGE
APOLLO 1Y FNL] 5/3/71} SLV - TB6
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 8 - SLV - T86 - CONCLUDED
RULE |CUNDITIUN/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
L] L] .
L] L] .
. L] .
8~8 LOSS OF ATTITUDE TUl YCONTINUE MISSIUN YCUES--~

CUNTRUL DURING ' ' '

S-IVHA SECCND BURN 0 *8SE INFORM FLIGHT ANC *1. ANGULAR RATES - PITCH (k4=612),
' "4F100. 'YAW (RS-672)s CR  ROLL (R6-612]
¢ ' 'GRFATER THAN 5 OEG/SEC ANL NCT
' *CREW WILL TAKE ACTION ON YDECREASING
' YLIMITS  (NOTE 1) '

' N 2. ANGULAR FKATES=P{TCH [(R13-612),
' J 'YAW (R8-672)y, OR ROLL (R12-602)
' ' YGREATER THAN 5 DEG/SEC AND  NUT
! ' ' DECREASING (SEE NOTE 3).
. . 1
' ' '2, LOSS OF ATTITLDE CONTROL ALERTY
N N *(SEE wUTE2), :
L] 1) v .
' ’ INOTES ===
1 . 4 .
’ ' ‘1. TLI BURN WILL BE TERMINATEC
] . ' FNIRe==
. . +
! N A, PITCH OR YAW BOOY RATES GREATER
’ ' 'THAN +/- 17 DEG/SEC
. L [
' ' 8. ROLL BODY RATE GREATER THAN
. ' '+/-20 UEG/SEC
1 . 1
' ' C, PITCH OR YAW ATTITUDE OEVIATLOM
. ' *FROM NOMINAL PROFILES GREATER THAA
N . '4% DEG
L] L] L]
' ' t2. L0DSS GF ATTITLDE CONTROL ALERT
! ' 'wILL BE GIVEN FNR THE FOLLOWING
' ' *CONDIT IUNS=-=~-
. . 1
' . '(A) LVDC/LVDA COMPUTATIONAL FAILURE.
. . L]
' ' '{B) ATTITUDE ERRUR SIGNALS ROLL
. ' *GREATER .THAN +/- 2.5 DEG. PITCH AND
' ' 'YAW GREATER THAN +/- 5 DEG.
L] . L)
. ' N *{C) FAILURE TO INITIATE PROPER
' ' Y GUIDANCE SEQUENCE.
. . L]
' . (D) FAILURE oF  S-1ve ENGINE
' ' HYDORAULICS.
L] L) L]
' ' ', THE CUES ARE VALID [IF RATE
! ' S UHANNEL SWITCHOVER HAS NOT OCCURRED.

MISSIUN | REVl DATE SECTION GROUP P AGE

APOLLO ¥ FNL] 5/3/71 ] SLV - TBé
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NASA - Manned Snt_:ocralt_ Center

MISSION RULES
SECTION 9 = SLV - T88

K ITEM

1-26

7-28

SUMMARY OF SAFING AND SLINGSHOT RULES

STAGE PNEUMATIC DUMP FAILS

LOX DUMP FAILS’

ENGINE CCNTROL BUTTLE DUMP FAILS
RE SERVED '

RE SERVED

+ULLOWING REFERENCED -FLIGFT ﬁlSSION RULES ARE ALSO APPLICABLE OURING TIME BASE EIGHT (T38)
J-2 ENGINE MAIN FUEL VALVE (MFV) FAILS TO CLOSE AT FIRST S-IvB CUTOFF, SECOND S-IvB
CUTOFF ' .

J=2 ENGINE MAIN OXIDIZER VALVE FAILS YO CLOSE AT €IKST S-1vB CUTOFF, SECOND BURN CUTCFF

LGSS CF ATTITUDE CONTROL DURING TB5 AND TB7 TC SPACECRAFT SEPARATION, 1B6 TO TB6 + 9
MIN 20 SEC AFTER SPACECRAFT SEPARATICN, AFTERK TB8 INITIATE

[U ECS VALVE FAILS TC CYCLE OPEN ANE CLCSED

S-IV8 STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30
PSIDy MINUS 26 PSIO CR PLUS 36 PS'ID.

S~1VB STAGE LUX NON-PRUPULSIVE VENT (NPV) FAILS TO OPEN AT TB7 ¢ N.7 SEC,y TO LATCH OPEN
AT T8 8 + 17 MIN 3 SEC

LH2 LATCHING VENT VALVE FAILS Td LATCH OPEN AS PROGRAMMED
S-1vs STAGE COLD HELIUM DUMP FAILS TC INITIATE

MISSEON REV | CATE SECTION GROUP PAGE

APCLLO 1S|FNL | 5/3/71 |SLV - TBe
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MISSION RULES
SECTION 9 = SLV = T88 ~ CONTINUED

RULE |CONDITION/MALFUNCTE.ON® PHASE * RULING ' CUES/NOTES/COMMENTS
I L] L] +
L L} L4
. [] [N
9-1 S-1v8 STAGE "TLe *CONTINUE MISSICN _ YCUES---
PNEUMATIC DUMP ' . CT e
FAILS TO INITIATE ! *BSE INFGRM FLIGHT AND '1. ENGINE PURGE  PRESSURE
. o *({D50-403),
. '1. ATTEMPT TO OPEN THE - !
. *  ENGINE PUMP PURGE 12, AMBIENT HELIUM SUPPLY PRESSURF
' . CONTROL VALVE 1(0236-403, D256-4C3)»
L] . 1
. ' INUTES-=~
. . L]
. . *1, THE MAXIMUM SAFE PRESSURE LIMIT
' . : *1S 2000 PSIA AT 210 DEG F.
L] 1 ]
* L] - L]
L] . 1
* . 1
. . 1
92 S-1VE LUX DUMP FAILS'TLC *CONTINUE MESSION ' CUES--~
Tu INITIATE . . .
' *BSE INFORM FLIGHT AND ‘1. OXIDIZER VALVE POSITION
. YATTEMPT TO INITIATE *(G3-401).
‘ 'THE REQUIRED LOX OUMP '
. ' ‘2. MAIN  OXIDIZER  VALVE  OPEN
' ' . 'DISCRETE (K120-481),
[ ] L] L
' ' kD PUMP  INLET  TEMPERATURE
' ' . 1{C4=403),
L] . *
' ¢ 14, LOX FLOW RATE (F1-401).
L] 1 .
. . ‘5, PREVALVE  OPEN DI SCRETE
' ' 1(K109-403)
[ L] L} R
. . ‘6. PREVALVE CLOSE  DISCRETE
' ' *{K110-6403)
L] ] L)
' ' 'NOTES==~
1 L] L]
. ¢ *l. LOX DUMP WILL FAfL TO INITIATE
L] * C[Fe== .
L] L] . q
. ' 'A, THE MOV REMAINS CLOSED
. L 1
. ' *8. THE LOX PREVALVE REMAINS CLOSEC
. L] L]
. . $2. IF A LOX DUMP IS UNSUCCESSFULy A
. . 'RE-EVALUATION OF THE LUNAR [MPACT
. . YDELTA VELOCITY WwILL BE REWUIRED.
L] L] L]
L} 1 L]
L] L] L]
. L] ]
9-3 ENGINE CONTRUL Tl *CONTINUE MISSION *CUE=---
BOTTLE DUMP FAILS YO! . '
INITIATE ' 'BSE INFORM FLIGHT AND 1. ENGINE CONTROL REG  PRESS
' ' : '(D18-401).
. *1. ATTEMPT TO CPEN THE .
‘ *  ENGINE HELIUM CONTROL  '2. ENGINE CONTROL HELIUM SPHERE
. ' VALVE SPKESSURE (D19-401, N242-401).
. . L]
. . L]
. ' INOTES==~
L] . 1]
' . *1. THE MAXIMUM SAFE PRESSURE LIMIT
. . *1S 1850 PSIA AT 2C DEG F.
L] L] .
. . .
L} L] L]
. L] L]
RULES 9-4 AND 9-5 ¢ . '
ARE RESEKVED. ' ' J
MISSION | REV] OATE SECTION GROUP PAGE
APCLLO 15 FNL| 5/3/771 ] sLv - TB8
9-2
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 9 - SLV = T88 - CBWGLDED

ITEM

PRELAUNCH INSTRUMENTATION

MEAS :  EFFEC- MISSION RULE
MEA SUREMENT DESCRIPTION NUMBER ONBOARO TRANSOUCEKS CATEGORY TIVITY REF
STAGE CGMMUNICATIONS SYSTEM ANG FLIGHT CONTROL MEASUREMENT CATEGORIZAT ION
STAGE COMMUNICATIONS SYSTEN
$=11 STAGE .
LINK BP1 : HD
MUX 8P1AQ - HD
MUX BP1BQ HD
S-1V6 STAGE
LINK CP1 : HD
MUX UP1BC (VIA [U) M
MUX CP1BO HD
INSTRUME NT UNI T .
LINK DPI HD
LINK DP1B M
MUX CPLAQ (VIA S-IVB) HD
MUX 0P1AO HD
EMERGENCY DETECTION SYSTEM (ECS) M
COMMAND CCMPUNICATIONS SYSTEM (CCS) UPLINK M
FLIGHT CONTROL MEASUREMEATS
S-IVb STAGE
PRESSe FUEL PUMP INLET 02-403 7-14
PrESSs FUEL TANK ULLAGE EDS 1  DL177-408 METER *+ COMMON 2 OF 3 7-14
PKESS, FUEL TANK ULLAGE ECS 2  D178-408 METER # COMMON M 7-14/19
PRESSy UXID PUMP INLET D3-403
PRESS, OXID TANK ULLAGE ECS 1 D179-406 METER * COMMON 2 OF 3 7-14/19,8-5
PKESSs OXID TANK ULLAGE €CS 2  D1B0-4u6 METER # COMMON M 7-14/19,8-5
INSTRUMENT UNIT
GUIVANCE COMPUTER OPERATICN H60-603 M 6-1/4/1/9,
7-8/11,8-1/3
COMPUTER RESET PULSE NU. 471-603 REQUIRED Tu
1-GUIDANCE DECGUER COMPLETE
0F 2 MULTIPLE WORD
COMPUTER RESET PULSE NO. 472-603 M GROUND
2-GUIDANCE CECJOER COMMANDS
*ONBGARD DIS-
PLAY MANDATQRY
mission |rev] cete  fsecrica | croue ] pace |
apoLLo 1s{enc] s/3/sm1 fsuy - Tes PREL AUNCH
INSTR 9-3
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NASA - Maaned Sncocnﬂ Center

MISSION RULES
SECTION 10 = CSM ENVIRONMENTAL CONTROL SYSTEM

R ITEM

10-1

B T

¢ GENERAL *

LAUNCH

LAUNCH WILL BE CONTINUED AS LONG AS THE SUIT CIRCUIT AND U2 SUPPLY WILL SUPPORT FLIGHT CREW

DEMANDS FOR AT LEAST ONE REV AND ENTRY INTO 2-1, THERE ARE NO COOLANT FAILURES FOR WHICH
LAUNCH/INSERTION PHASE WILL BE TERMINATED.

. TLC & TEC

WATER EVAPORATION WILL 8E LIMITED TO COMPONENT TESTING.
PUWEKED OE SCENT ‘ .

THéRE ARE NO CSM ENVIRONMENTAL CONTKOL SYSTEMS FAILURES FOR WHICH PGWERED DESCENT WILL BE
TERMINATEO.

ALL PHASES

A. BACKUP BYSTEMS AND BACKUP COMPONENTS WILL NORMALLY BE USED FOR THE MOST
RAPID PRACTICAL RETURN TO EARTHs NOT FOR MISSION CONTINUATION.

Ue LM SYSTEMS WILL BE USED AS. REQUIREU FUK CSM SYSTEMS BACKUP. IF CSM BYSTEMS
REQUIRE LM BACKUP, THE OESCENT STAGE WILL BE RETAINED WHERE P0OSSIBLE.

C. TC CONTINUEe WATER CUANTITY PREDICT IONS MUST REFLECT AOEQUATE QUANTIT(ES TO
MEET NORMAL MISSION REGUIREMENTS.

MISSION REV] DATE SECTION GROUP PAGE

apoLtu 14 FaL| 573771 ) csM ENVIRONHENY GENERAL
CONTROL 10-1




NASA - Manned Spacecraft Center
MISSION RULES

SECIION 10 — (S~ ENVIRONNENEAL CONIQOM SYSTEM o COMTINUED

-

ITEM

- o

10-2

DEFINITIONS

LUSS OF CABIN INTEGRITY--~

LJUSS

LussS

LOSS

LOSS

LUSS

LUSS

LASS

[SVARY

OF

DF

OF

OF

OF

UF

OF

OF

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER
THANy OR EQUAL TC 4.5 PSIA BY CABIN PRESSURE REGULATORS (1.2 LB/HR TOTAL).

SUIT INTEGRITY==~

TOTAL PGA AND SUIT LOOP LEAKAGE IS GRFATER THAN 0.5 PSI/MIN (1.5 LB/HR) DURING
PGA SUIT LOOP PRESSURE CHECK.

SUIT CIRCVIT===

INABILITY OF THE SUIT CIRCUIT TO MANTALN ADEQUATF CREW COMFORT AND/OR CO2 RE“OV&U
wITHOUT USING CIRECT C2. '

02 MANIFOLD---

AN 02 MANIFOLD OR REGULATUOR FALLURE WITH WHICH THE SUIT CIRCUIT 02 DEMANDS CANNCT
BE SUPPLIED FGR ENTRY.

PRLVMARY LCUP COOLING~=-

LUSS OF ALL FLCWe¢ A L'EAK WHICH CANNOT BE ISOLATED, OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPUKATOR PKOVIDE NU CUULING.

SECCNDARY LOGP COOLING=--

LUSS UF ALL FLOWe A LEAK WHICH CANNOT BE ISOLATEDs OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPORATOR PROVIDE NO COOLING.

COLLANT LOUP RADIATORS==--

RADI ATOR LE€AK, BLOCKAGE OF ALL FLUw THROUGH RADIATORSy OR RADIATOR DEGRADATION
SUCH THAT TCTAL LUNG TERM USAGE OF WATER IS MORE THAN IS BEING PRODUCED.

ALL COCLING==-=-
LOSS OF PRIMARY AND SECONDARY LOOP COOL ING.

SURGE TANK AND/OR REPRESS PACK==--

SURGE TANK, REPRESS PACK, OR ASSOCIATED [SOLATABLE PLUMBING FAILURES WHICH
REQUIKE ISGLATIUN UF THE SURGE TANK AND/UR REPRESS PACK.

KULE NUMBERS 13~3 THROUGH 10-9 BRE RESERVEC.

aission Lreyl 0ate  J SECTIQN Seque 1 page

APCLLO 15] FNL] 5/3/71 ] CSM ENVIRCNMEN GENERAL
LUNTROL 10-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 ~ CSM ENVIRONMENT AL GONTROL SYSTEM — CONTINUED

ITEM

10~-10

U2 SYSTEM
A.
Be

Ce

0.

Ee
FI

Ve

He

' SYSTEMS MANAGEMENT ¢

———

SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHT.
NCRMAL CM REPRESSURIZATION WITH LM MANNED WILL UTILIZE THE REPRESS PACK.

THE REPRESS PACK VALVE WILL BE IN UFF PUSITION FUR ALL PHASES EXCEP* LAUNCH,
ENTRYy ANO TUNNEL/LM PRESSURIZATION AND RECHARGE.

THE SUIT CIRCUIT MUST éE RURGED CF ACCUMULATEO H2 ONCE EVERY 6 HOURS FUR ONE
MINUTE WHEN ALL CREWMEN ARE SUITED AND THt SUIT CIRCUIT IS I[SOLATED.

THE SURGE TANK AND REPRESS PACK WILL NORMALLY BE RECHARGED SIMULYANEOUSLY.

CM CABIN PRESSURE WILL NOT BE ALLCWED TO CROP BELOW 4.0 PSlA OUR [ NG NDRHAL
(L. PRESSURILAT!GN EXCEPY DURING YO AND E.

THE CM ECS wILL NCRMALLY SUPPLY ALL 02 FOR CONSUMPTIGN AND LEAKAGE DURlNG.

IVT PHASES.

THE FLIGHT CREW WILL DON SUITS FOR THE FOLLOWING=--

1. INABILITY TO MAINTAIN CABIN PKESSURE ABOVE &.5 PSIA
2. TO AND E.

3., GLYCOL LEAKS :IN CCMMANO MOODVLE

4. FIRE, SMOKE, CCATAMINATION iN CABIN

THE FLIGHT CREW WILL COFF SUITS (TIME AND CONDITIONS PERMITTING) fBR THE
FGLLOWING==-~

1. LOSS OF SUIT CIRCUIT

2. CONFIRMED LEAK CF GLYCUL IN SUIT CIRCUIT

CUOLANT MANAGEMENT .

A.

Be
Ce

0.

FCR SIMULTANEQUS PRIMARY AND SECCAUDARY LOOP OPERATIONy NORMALLY EITHER THE
PRIMARY OR SECONDARY LOOP RADIATCR WILL BE ISOLATEOD.

GLYCCL RESERVOIR wILL BE OM LINE ANC RADIATURS WILL BE BYPASSED FOGR LAUNCH.

INOICATED GLYCGL ACCUMULATOR GUANTITY WILL BE MAINTAINED BETWEEN 3C AND 70
PERCENT,

. SECONDARY CUOLANT wiILL BE OFF FOR LAUNCH.

ADDITIOUNAL PUWER LOACS WILL BE ACDED AS REQUIRED IN AN ATTEMPT TG MAINTAIN
PRIMARY RAOIATOR OUTLET TEMPERATURE GREATER THAN -20 DtGe

MISSION REV | CATE SECTICN GROUP PAGE

APOLLO 1S|FNL | 573771 JCSM ENVIRONMENT] MANAGEMENT
’ CONTRGL SYSTEM 10-3
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NASA - Manned Spacecraft Center
MISSION RULES

SECYION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CUNTINUED

WATER SYSTEM

A, WASTE WATER WILL BE MANUALLY OUMPED OVERBOARD AS KEQUIRED TO MAINTAIN
INDLCATED QUANTITY LESS THAN 85-90 PERCENT. WASTE WATFR WILL NGRMALLY BE
DUMPED TO 25 PFRCENT, HOWEVER, [IF WASTE WATER WQUANTITY [INSTRULMENTATION
(CFOOU9) IS LOST, wWASTE WATER WiLL BE UUMPED UNTIL POTABLE WATER QUANTITY
(CFO010) BEGINS TO CECREASE.

B. WATER DUMPS wlilLL BE MANAGED SO THAT---

l. AT LJUly THE WASTE TANK WILL CGNTAIN GREATER THAN 75 PERCENT,

2. AT CM-SM SEPARATIUN, THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE <0

PERCENT FULL.

Ce WATER DUMPS AND FUEL CELL PURGES wiLL NORMALLY BE SCHEDULED TO OCCLR-=-~

1. IMMEDIATELY AFTER THE SEXTENT STAR CHECK IN MANEUVER PREPARATION ~ OR CISLUNAR

NAVIGATION - OR NO LATER THAN ONE HOUR BEFORE AN OPTICAL SIGHTING.
2. BEHIND THE MOONe WITH THE COMPLETION OF THE DUMP OR PURGE BEFORE AOS.

D, IN ORDER TU REDUCE TRAJECTORY CALCULATIUN PERTUBATIONS, WATER DUMFS AND FUEL
CELL PURGES wlLL NOT BE SCHEDULED-=-=-

1. TEN HOURS PREFIRE MCC~4 UNTIL AFTER LOI
2. OURING MSFN TRACKING PERIUDS
3. TEW HULURS BEFORE MCC-7 UNTIL ENTRY

SYSTEM sACKUP

LM SYSTEMS wIlLL BE USEC AS REQUIRED FOR CSM SYSTEMS BACKUP. DESCENT AND/OR ASCENT

WILL BE RETAINED IF PCSSIBLE.

RULE NUMBERS 10-11 THROUGH
10~19 ARE RESERVED,

STAGE

MISSION REV] OATE SECTION GROUP P AGE

APOLLO 1S} FNL] 5/3/71 f CSM ENVIRONMEN MANA GEMENT
CONTROL SYSTEM 10-4
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NASA - Manned S'pacocnft' Center

MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

RULE

10~-20

10-21

CIRCULATION ,

2.

UPEN DIRECT 02 45
DEG +RCM LAUNCH
SETTING.

ENTER ASAP

{APPRUX 3 CFM/CREwWMAN)

CUNDITIUN/MALFUNCTIUN' PHASE * RULING ¢ CUES/NOTES/COMMENTS
[ - . [
] [ ]
[} [] [
¢ SPECIFIC *
. . TTTEmemT [ ‘
CABIN PKESSURE *LAUNCH *CONTINUE MISSIGN CNORMAL RELIEF STARTS AT S50 SECONDS
CANNOT BE RELIEVED ¢ .. '
L] L] L]
. 1 L]
D . .
CABIN PRESSURE e ' ‘CREW OPTION TO WUSE LM ENVIRONMENT
VECREASING AND/OR * * *fOR FARTH RETURN IN LIEU OF SUITEE
LESS THAN 4.5 PSIA ¢ ¢ . *RETURN
AND...-_ . . L]
[ D [}
" ' [
[ 1 L N
A. SUIT PRESSURE *LAUNCH *A.l. CONTINUE MISSLON '
GREATER THAN ¢ ! '
3.5 PSIA ' ’ '
. L] L]
*PRE-PDI * 2, ENTER NEXT BEST PTP- ¢
¢ ' NO-GO FOR PDI. RETAIN *
. ' DESCENT STAGE FOR TEI !
\ ' IF POSSIBLE 4
L] L] L]
*POWEKED ¢ 3, CONTINUE MISSION- ¢
YOESCENT * NU-GC FCR LUNAR STAY ¢
. L] L]
‘ALL ' 4. ENTER NEXT BEST PTP '
' ' IF CABIN PRESS NUT '
¢ . RESTORED GREATER ¢
. ' THAN 4.5 PSIA. '
v L] ]
Be SUIT PRESSURE *LAUNCH ‘8.l ABCRT ASAP '
LESS TVHAN 3.5 PSI? ' '
YALL ¢ 2. ENTER ASAP '
L] Ll 1
C. tOSS OF SUIT *LAUNCH *Cel. ABORT ASAP 'Cole CDRRESPONDS TO 12.6 LB/HR
. [ :
[ .
. L}
[} .
] [ ]
L} L]
Ll L
] ]
L] L]
' [l

e e ®eeeeoe
>
-
-

MISSION REV

CATE

SECTION GROUP

P AGE

APOLLO 1S |FNL

5/3/71

CSM ENVIRONMENT
CONTROL SYSTEM

SUIT/CABIN
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NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 10 = CSM ENVIRUNMENTAL CONTROL SYSTEM = CONTINUED

K |XULE |CUNDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS
. 1 ‘
] + L]
10-22| LUSS OF SUIT ' ' ‘LM SYSTEMS (IF AVAILABLE) WILL BE

CIRCUIT, CABIN ' N YUSED FOR CN2 AND H20N REMOVAL.

STABLE ANO GREATER ' '

THAN 4.5 PSIA . . '
. .. 1
YLAUNCH  *A, CONTINUE MISSION - Y*A. CORKESPONDS TO 12.6  LB/HR
' ' OPEN DIRECT U2 VALVE * {APPRUX 3 CFM/CREWMAN}
' ' 45 DEG FROM LAUNCH '
’ ' SETTING '
L} 1 L]
'EU ‘8. ENTER NEXT BEST PTP- !
1 4 )
* ! 1. DOFF SUITS '
L] . . (]
' ' 2. OPEN WASTE 'B.2. WASTE OVERBCARD BLEED = 1.0 LE-
' ' OVERBCAKD DRAIN 102/
¢ ' VALVE TU UBTAIN v
' ! CABLiv BLEED FLUW '
1 L] L]
' ' 3. DCN FACE MASKS '3, TIME REQUIRED FOR CM CO2Z PARTIAL
. + AFTER 1 HOUK YPRESSURE TO INCREASE TQ 7.6 MM HG---
1 L) L]
' ' 11 CREWMAN===4 HR
. ] .
' ! . '3 CREWMAN==-80 MIN
YPRE-PUI  *C. ENTER NEXT BEST PTP- '
' ' NC-GC FOR PDI. RETALN LM?®
' ' DESCENT STAGE FUR TEI '
N N IF POSSIBLE '
) L] .
YPOWERED Do CCNTINUE MISSION- '
'DESCEAT ¢ NO-GO FCR LUNAR STAY ’
. . .
vALL YE. ENTER NEXT BEST PTP '
*t . .

MISSION JREV| DATE SECTICN GRUUP PAGE
APOLLO 15| FNL| 5/3/71 JCS¥ ENVIRONMENT] SUIT/CABIN
CONTROL SYSTEM 10-6




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19

= CSM ENVIRONMENTAL CONTROL SYSTEM

- CONTINUED

| ]

'CUNDITIUN/MALF

LSS JF SURGFE
TANK AND REPK
PALK

FLlKkE UR SMUKE
CUMMA WD MOOUL

LOSS UF SURGE
UK REPRESS PACK . '

UNCTION® PHASE ¢

RULING

CUES/NOTE S/COMMENTS

TANK

tALL
.
[ 0

*LAUNCH
€SS .

‘ALL
’ '

TeC

[
3

o>
.

LAUNCF

PRE-FPLI
PUWEKED
TCC

.
.
)
.
)
L]
.
[
L)
[}
[}
L]
.
.
[l
[l
[l
[]
[l
[]
[
]
[l
[]
[

]
.
[l
.
)
[
]
.
‘

tapl
0

B e = B = ® % m e m e 8 e % ee e mm 4 me®® &% oaaam e o4 e e E % Eoemmeaeeaaomom &

NO~-GU FLR CSM EVA
UNLESS OPS AVAILAHBLE
FOR USE BY CDR AND LMP

CINT INUE MISSION

CONT INUE MISSIUN

CUNTINUE MISSTun

PEAN TU RESTORE ENTRY
02 BY STCRING OPS IH
CM AT FINAL LM EGKFSS.

CONT INUE MISSIDN

DOFF SUITS Fuk EiNTKY.
NO-GO FOR CSM EVA

AYCRT

L. DECOMPKESS CABIN

2¢ TRCUBLESHFIDT
ELECTRICAL

SYSTEw™ PER FLIGHT
CREAN CHECKLIST
BLUS1 FHIRE
PRCLECURES.,

ENTEK NEXT BEST PTP-
WU=GL FiirR PCLe RETAIN

LM DESLENT STALE FUR TEHI

CCNTINUE MISSTun=~
N0=-GC FCR LUNAR STAY
NU-G0 FOUR CLSM EVA

le TROUBLESKULT/CLimBAT

FIRE PEx FLIGHT CREW

CHECKLI>T EMERGLENCY
PRCCECUKES

ASSESS LAMAGE AND)
REMCVE +CUWEx FRUM
AFFECTEL SYSTEMS

3. EANTer ALXT,

PETAIN LM,
L€ eQsSieLe.

BEST PTP-

@ a2 % m e % W 4 e eme 4 e e e e e s ee e A e e moEmE® A s e mE maemme ke m e ® e e® ok eoaom o ®ea

)
1
T

' FUR
* SURGE TANK

LEAK N

AND

CVALVE TO FILL.

L

SURGE
PLACE

TANK, [SULATF
AEPRESS PKCG

e 0OPS Q2 QTY~==~ 4 LBS/OPS (TWU UPS

VAILABLE)

ML SSEUN REV] UATE

SECTION

GRLUP

PAGE

APOLLO 15| FNL] 5/3/71

CS ¥ ENVIRCNMENT
CuNTRCL SYSTEM

SULT/CABIN

10-7
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MISSION RULES
SECTION 10 - CSM ENVIRUNMENTAL CONTROL SYSTEM - CUNTINUED

175

17=-24] LLSS IF L2 MANIFILOD

'WULE [CUNDITION/MALFUNCTICN' PHASE ¢ RULING * CUES/NOTES/COMMENTS
’ [} ' -
+ [} [
[} ] r
. [ .

10-26] CUNTAMINATION I[N CALL YCREW MAY ELECT TO " YIF UNABLE TO CLEAR CONTAMINATION,

CABIN A 'DECOMPRESS 'MISSION MAY BF TERMINATED EAKLY,

L] 1 L]
*
[
[
]

10-27| LESS IF sulT ¢

INTEGRITY *LAUNCH A. CUNTINUE MISSIun

L]
CALL Be CCATINUE MISSION
U NW-GC FCR UNDOCK
]
[]
.
L]
'
L
‘TEC Ce NG=-GG FGR (SM cvaA
v
t
'
)
)

N

A. 02 MANIFOLD LEAKS CLAUNCH A.l. CONTINUE MISSION

® % e e m e m S 4 e eeamaeE e aae e ® ®ouoaeaN

GREATER THAN '
4 LB/HR AND CABIN YUNDGCKED/ 2+ CUNTINUE MISSIUN
PRESSURE GREATER TPRE-PDI
THAN 4,5 PSIA 1POWERED
YUESCENT/
TLUNAR
1STAY
L]
. 1]
VALL 3. ENTER AEXT BEST PTP ‘A3, APPROXIMATELY 5 HOURS  APE
. 'REQUIRED TN DEPLETE CABIN 02 FRAV
(A) VERIFY SURGE '4,8 TO 3.5 PSIAy, WITH 0,456 LB/HR
TANK AND REPKESS 'USAGE RATE (CREW + CABIN LEAK + TANK
PACK [SOLATED *PRESS BLFED)
UNTEL ENTRY, '
B
(B) RETRIEVE OPS 'A,3.(B) CREW OPTION TO  USE LK
FROM LM, IF 'ENVIRONMENT FOR EARTH RETURN IN LIFU
CUCKEC '(F MANUAL CABIN PRESSURE REGULATION,

'
{C) NC=GO FOR CSM FVA

. e 4 W e B e B E e e A @ e mEemem e e omomem
@ e @ u 4 6 ® e a8 mema s eE ea g% =@ eeaan A A E o maeE e AR s s e B 0 e =% e s ek s s, E e e E B oad e es e e~

B. 02 MANIFOLD LEAKS *LAUNCH Bs1. ABCRT aSAP
GREATER THAN 4
LB/HR AND CABIN
PRESSURE LESS
THAN 4.5 PSIA ‘LM 12 (IF AVAILABLE)} MAY BE USED TC
ALL 2. ENTER ASAP *SUPPLEMENT CSM SLPPLY.
USE CPS IN SUITED ‘
MODE FOR ENTRY If .
PRACT [ CAL .
1]
.
.
.
L]
10-25] LUSS JF ULNE WAIN .
KEGULATOK .
.
A. FAILEL CLLSED 'TEC/ A.l. ND=-GO FCR CSM EVA '
‘EO UNLESS OPS AVAILABLE ¢
. FOR USE oY COK AND LMP?
L] T
‘ALL 2. CONTINUE MISSION '
L] t
©. FAILED OPEN TaLL 8. CONTINUE MISSIGN .
L L]
. L)
. L]
mIssion |REV] cATE SECTIUN GRUUP PAGE

CONTRCL SYSTEM 1J)-8

APCLLO 1S|FNL] 5/3/71 JCs¥ EhvlnCNMENll SUIT/CABIN




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 - CSM ENVIRGNMENTAL CONTROL SYSTEM - CONTINUED

17+~

;
tNULt "CUNUITION/MALFUNCTION®  PHASE ! RULING * CUES/NOTES/COMMENTS
g . . . TTTTTTTTTTTTTTTTTTmTTme
. . '
10~-39] 80TH MAIN REGULATORS!® . *LM SYSTEMS (IF AVALLABLE) MAY KE
FalLEU CLUSED ' ' *USED IM LIEU OF CSM BYSTEMS.,
Al . L]
MLAUNCH  *A, CONTINUE MISSION '
L] . .
Lo 'Be NU-GL FLR UNDUCK LG ¢
L] . ]
YUNUGCKED/*Cs CCNT INJE MISSION '
‘PRE-POI ¢ '
YPOWERED ! ¢
'DESCENT/ * '
TLUNAR ' ¢
'STAY ' * ‘
. . L) - L]
] ' L]
YALL *Ce ENTER NEXT BEST PTP=- 1Ce SUIT LOOP PRFSSURE WILL DRCF
' ' NO-GO FOR CSM VA SFRUM 3,75 PSIA To 2.5 PSIA N
' ' SAPPRUXIMATELY 9 MINUTES,
. . 4
1'=-21| LSS OF CNE SUIT TALL *A. CONTINUE MISSION '
CUMPRESSOR . J '
. . []
) . )
. . L]
L] . . L]
10=32] Luss OF Twu SUIT LAUNCH  *A. CUNTINUE MISSIUN- tVACUUM CLEANER MAY BE CONNECTED TC
CUMPKESSUKS . ' UPEN DINKECT 002 45 UEG  *3SyUlT LOOP BUT WILL NOT PRGVINE SUIT
' ' FROM LAUNCH SETTING CINTEGRITY.  CONSIDERATION wWILL 8F
' ' 'GIVEN TO RETAINING LM.
*E.Q. ‘8o CONTINUE MISSTuN- ¢
¢ ' NO-GO FER TLI !
. . 1
‘Lo *Co NO-GG FOR UNDOCK InG .
L] . Ll
. L] L)
. ‘ Ll
L] L} L]
*ALL ‘Ce CINTINUE MISSTUN=
' ' NO-GU FUR CSM EVA '
L . L]
. . L]
L} . . L}
L] . L]
t ‘ .
1 . L]
(] . [}
. . :
NULE NUMBERS 17-733 ¢ . '
TrhuUGH 12-39 ARE ' ' '
“ESECVED . . ' .
) . L]
MISSION JREV| OATE SECTION GhUUP P AGE
APCLLY 15] FAL] 573771 | CSM ENVIRCNMENT] SUIT/CABIN
CUNTROL SYSTEM 10-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 10 - CSM ENVIRUNMENTAL CONTROL SYSTEM - CONTINUED

10~49

CUNDITION/MALFUNCTEQON®

PHASE

RULING

* CUES/NOTES/COMMENTS

PRIMARY COOLANY
LUOP MALFUNCTIONS

A. LOSS OF
EVAPORATQOR

LA

AL

e LOSS OF EITHER
RADIATOR PANEL

LA

AL

C. TOTAL LCSS CF
LaJue

LAl

L]
L
L]
]
|
)
'
]
L]
L]
]
[l
[l
L)
]
L]
L
L]
(]
.
L}
)
]
]
L
.
L]
1
[
]
]
L}
]
[l
1)
]
]
[l

.
)
.
.
“Wwn
[]

]

1

‘LU
ST

L]
'TE
0
‘AL
.

UNCH

L

UNCFH

L

UNCE

*POWERED
YOESCENT/

NAR
AY

C

L

A.l.
2

Belo

2

(2]
.
Py
.

4

S5e

® ® @ @ e 4 ® @ ® a0 P e ® e = e ®eeaAR ee e% e e *e ®ae eaeta® e e caeeeee te A e

CONTINUE MISSION

CONTINUE MISSION-
ACTIVATE SECONDARY
COOLANT LOOP wWITH
RADIATORS IN RYPASS
AS REQUIKED TO
MAINTAIN PRIMARY
EVAPLRATGR OUT TEMP
1ESS THAN 80 NEG F
OR AS REWUIRED

FOR CREW COMFORT,

CONTINUE MISSION

BASEC ON WATER
AVAILABLE FOR
EVAPORATIVE COUL ING
.THE MISSION

WILL BE CCATINUED
USING SECCNDARY
RADIAYORS
SUPPLEMENTED BY
PRIMARY LCGP
EVAPCRATCR .

CONT {INUE M(SSION=-
ACTIVATE SECCINDARY
Luce

CCNTINUE MISSION-
NO=-GL FOR TLI.
ACTIVATE SECUNDARY
LOCF

CONTINUE MISSTON=-
ACTIVATE SECUNDARY
LnaP.

NO-GC FCR CSM EVA

BASED ON AMOUNT OF
WATER AVAILABLE,
CONSIDERATION WILL

BE GIVEN TO CONTINUING
MISSION ON SECONDARY
LOOP,

YA.2.(A) MAINTAIN PRI RAD
YGREATER THAN-20 OFG Feo
L]

*2,(8) WATER MANAGEMENT
SACTIVATION AND
* SECONDARY LOOP TO
*RAD OUT TEMP BETWEEN
*DEGKEES F .

L]

L]
[
'Bl.l. ALTFERNATE

*PERFORMED
1

MISSION

® e ® ©® @ % o= % e ® o 00 oeeoeae

Ce20 ALTERNATE MISSION

*PERFORMED.
.

P I I I I T Ry

MAY
DEACTIVATION
MAINTAIN
45

gurt

TEMF

DICTATE

OF

PRIMARY

AND

MAY

MAY

8¢

BE

BE

MISSIUN

REV

0ATE

SECTIUN

GRUUP

PAGE

APULLO 15

FNL

5/3/71

CSM ENVIRONMENT
CONTROL SYSTEM

COOLANT

10-10

177



NASA - Manned Spacecraft Center

MISSION RULES

V] - M -
R |'wuULE CONDITION/MALFUNCTION' PHASE RULING * CUES/NQOTES/COMMENTS
- V d 1] . 1 TTeTTETTTTTTT
! . [ L
. . L] L]
10-41] SECUNDARY LCOP ' ' +
MALFUNCTIONS ' ' v
L] Ll L)
A. LUSS OF VALL *A. CUNTINUE MISSIOUN '
EVAPORATOR ' ' '
1 . 1
. L) ]
n. LOSS OF eQ '8, CUNTINUE MISSIUN ' LOOP | ) STILL OPERATIONAL IN
RADIATORS . ' YEVAPOKATIVE MUDE,
) . [)
. L] L]
L] . L]
. L] - ]
C. TUTAL LOSS OF "ALL *Co CONTINUE MISSIUN ’
Loup . . '
*+ A\l L]
L . (]
. . ]
[} L} ]
1X-42] LOSS OF PRIMARY AND ‘*ALL ' CONT INUE MISSION .
SECONDARY . . '
£ VAPGRATURS . . '
. ] L
1 L] ]
. . [}
(] . L]
(] . [
17=-43] LUSS UF ALL COULING,* ’ LM SYSTEMS (IF AVAILABLE) wWILL 8t
PRIMaRY AND ' ' YUSED TO SUPPLEMEANT CSM OPERATIONS.
SECONDAKY . ' '
L) . *
'L AUINCH YA, CUNTINUE MISSIUN U
. . []
'£O 'Be. ENTER NEXT FEST ATP Uk *B., LOSS OF TwWOo FUEL CELLS PUWER
' ¢ pTP- Y DOWN
L] . L] ~
. ' MAXI VUM CRBIT TIME~-= J
J ' 4 HuUKS EMERGENCY '
. ¢ POnEKk DOWN FOLLOWED BY ¢
' ' 1.5 HOURS CLF PUWEK UP '
' ' FUR ENTRY,
[} . (]
‘POWERED *Ces CUNTINUE MISSION- ¢
‘DESCENT * .
L} . L]
TALL 'D. ENTER ASAP .
L] . .
] L] .
. ] (]
[] . L]
L] ] .
MISSION REV] DATE SECTION GRUUP P
APOLLU 15| FNL] 5/3/71 | CSM ENVIRONMENT] COOLANT
CONTRQ] SYSTEM 12-11
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 ~ CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

K |RULE |CONDITIUN/MALFUNCTION®' PHASE ¢ RULING ' CUES/NOTES/CNMMENTS
I . . . -
L] . .
. [ . o
10-44| CONFIPMED LEAK OF ¢ . LM ENVIRONMENT (1F AVAILABLE) MAY BE
GYLCUL CUCLANT . ' YUSED FOR EARTH RETURN IN LIED OF
' ' ' CSM.
" . .
ae I’y COMMAND 'LAUNCKH  *A.1l, CUNTINUE MISSIOR L
MCDULE ' ' '
'E0 ' 2. ENTER NEXT BEST PTP ¢
[ . DUN SUITS. PURGE '
' J SUIT LCLP WITH J
' ’ CIRECT 02. '
L} . .
YPGWEPED * 3, CONTINUE MISSION- J
YDESCENT ¢ NO-GD FOR LUNAR STAY '
. L] .
*TEC ' 4, NU-GC FCR CSM EVA [
. . .
YALL ' 5. ENTER NEXT BEST PTP ¢
. . L
Be IN SUIT CIRCUIT *LAUNCH  *B.l. CONTINUE MISSLON .
[ L] .
‘FC v 2. ENTER NEXT BEST PTP ¢
. ' DOFF SUITS AND USE '
' ' FACE MASKS IF .
' ' REGUTKEC. '
1] 1] .
'POWERED * 3, CNNTINUE MISSION '
! DESCENT ! NO-GO FOR LUNAR STAY ’ :
. .
‘TEC ' 4. NO-GC FCR CSM EVA .
. . (]
‘ALL ' 5. ENTER NEXT BEST PTP '
L] . .
L] L] .
L] L) L]
. . .
KULE NUMBERS 10-4% l . ¢
TRRUUGH 10-4Q ARE ¢ ' '
FESERVEU. ' ' '
. . .
Missiun |RrRev] parte SECTION GRUUP P AGE
APCLLO 15| FNL | 5/3/71 JCSM ENVIRONMENT] COOLANT
CONTRUL SYSTEM 11-12
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

'
K |kULE |CUNDITION/MALFUNCTEON® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
I R ‘ ' . '
i i 1 L] . .
10-50| Luss OF ALl . . i 1. BLEED 02 FROM WATER TANK THRNUGH
OVERBOARD DUMP * U 'WASTE MANAGEMENY QVERBUARD DRAIN
CAPABILITY ' . YVALVE INTO CABIN.
1 L] 1)
‘EQ ‘*Asl. ENTER NEXT BEST PTP- ¢2, IF POTABLE AND WASTE TANKS (LR
eTLC . NO-GC FOR TLI 'WASTE TANKS ALONE) BECOME FULL,
. ' NO-GC FCR tOI ¢ FORCED WATER HOILING WiLL RE
' ' YNECESSARY TO ALLOw FUEL CELL AND/GR
’ ’ YCYCLIC ACCUMULATOR NPERATION.
. L] L]
’ . *3, CSM FLUID STORAGE BAGS AND LM
. . *UR INE STURAGE CAPABILITY (IF
¢ N *AVAILABLE) WILL BE USED.
. . 1 L]
VALL ' Be. CUNTINUE MISSION ¢
L] L] []
L] L] *
. ] L]
t L) 4
19-51| UNCONTROLABLE ' U ‘LM SYSTEMS MAY BE USED FUR HUMIDLTY
HIGH HUMIDITY ‘ ' Y CUNTROL o
. L] L)
*LAUNCH *A, CONTINUE MISSIGN '
1 . 1
*PRE-PCI *B. ENTER NEXT BEST PTP=- .
. J NO~GC FCR PDILRETAIN (M
. ¢ DESCENT STAGE FUR TEI ¢
L] L] 1
YPOWEKED *Ce CONTINUE MISSION- .
'DESCENT ¢ NO=GO FUR LUNAR STAY i
[} L] L]
'TEC 'D. NO-GG FGR CSM EVA '
L] L] 1]
*ALL *E. ENTER NEXT BEST PTP *
L] L L]
[] L] ]
[] L] 4
. . *
11-52| WASTE WATER TANK [ ' ‘LM SYSTEMS (IF AVA{LABLE) MAY BE
LEAK OR LCSS OF ' . tUSED TO SUPPLFMEANT CSM
WASTE WATER STCRAGE * ' N
CAPABILITY ¢ . . 'wHEN POTABLE WATER TANK BECOMES
' ’ *FULLy FUEL CELL WATER WILL BE OUMPED
. ' * THROUGH OVERBOARD @RESSURE RELIEF
' J *VALVES .
. L] ]
CALL YCUNTINUE MISSICN
(] ] (]
] L] ]
MISSION REV | DATE SECTION GROUP PAGE
APCLLG 15[FNL | 573771 JCSM ENVIRONMENTY WATER AND WASFE
CONTROL SYSTEM MANAGEMENT 10-13




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

RULE [CONDITION/MALFUNCTYON® PHASE ¢ RULING * CUES/NOTE S/COMMENTS
.
.
- ‘ ‘
19-53| CUNFIRMED LEAK IN ‘LM SYSTEMS (IF AVAILABLE) MAY BE
PUTABLE WATER TANK YUSED TO SUPPLEMENT CSM,
UR UNABLE TO '
TKANSFER FUEL CELL *WATER STORAGE BAG (S) WILL BE USEC

WATER TO PCTABLE

*AS BACKUP WATER TANK:

. .
. L]
. L3
. L]
. L]
. .
" e
. L]
TANK. . . '
. . .
*LAUNCH  *A, CONTINUE MISSIUN .
. L] .
‘aLL *8. CONTINUE MISSIUN '
. L] .
. . ]
. . .
L} . .
. . L]
. L] .
RULE WUMBERS 10-54 ° . . .
THROUGH 10-59 ARE ! ‘ '
KESERVED . ' . .
. L] .
Misston |Rrev] pate | secrion GROUP PAGE
araceo 15| enc| 573771 Jcsm environment] water ano ansre
CONTROL SYSTEM | MANAGEMENT 10-14
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MISSION RULES
SECTION 19 = CSM ENVIRONMENTAL CONTROL SYSTEM = CONCLUDED

NASA - Manned Spacecraft Center

ITEM

P-----

INSTRUMENTATEON REQUIREMENTS

- -— c—eemmcan-—

FCM

10=69 MEAS DESCRIPTIUN UNB1JARD TRANSDUCER CATEGORY REFERENCE
CABIN PRESS CFO0)1LP METER COMMON* 1 OF 10-20
SUIT PRESS CFQol2p METER CUMMON 3 M
TANK BLADDER PRESS CFO12np ————- c————-
SUIT PRESS cme———— “m——- ————- MANDATORY 10=-21
(CUFF GAGES) (EACH CREWMAN)
SURGE TANK PRESS CF00J6P METER COMMON' 1 OF 10-28
OXYGEN REPRESS PRESS ree———- METER a————- 2 M
PkIM ACCUM (TY CFJIO19Q METER COMMON 1 OF 10-49,
PRIM PUMP OUT PRESS CFOO16P METER COMMON 2 M 10-44
POTABLE H20 QTY CF0d10¢ METER COMMON HD 10-53,
WASTE H20 QTY CF0039¢ METER COMMON HD 10-52
SEC STEAM PRESS CFO073P METER COMMON HOD 10-41
SEC EVAP QOUT TEMP CFOO71T METER CUMMON HD
SEC ACCUM (TY CFo072P VETER COMMON HD
SEC PUMP OLT PRESS CFQo70P METER CUMMON HD
PRIM LVAP GUT TEMP CFNOL1AT METER COMMON HD
PRIM STEAM PRESS CFN034 METER COMMON HD
ECS U2 FLUw CFO035R METER CUMMON HD
02 MANIFQLO PRESS CFNO36P memee cm———— HD
SUIT COMF PRESS CFI01s5P METER COMMON HD
PkIM RAD OQUT TEMP CF0J20T METER COMMON HD
PRIM EVAP INLET TEMP CFO131T ———— c————— HD
STEAM DUCT TEMP CFOO1?7FY  meeem cmeeee HD
SEC RAD GUT TEMP SFO23¢T METER m————— HD
MISSION REV] DATE SECTION GROUP PAGE
APOLLO 15| FNL] 5/3/771 J CSM ENVIRONMENT] LNSTR
CONTROL SYSTEM REQUIREMENTS 10-15
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NASA - Manned Spacocrm Center

MISSION RULES
SECTION 11 ~ CSM CRYQGENICS

ITEM

11-1

11-2

11-6

P L

¢ GENERAL '

LAUNCH

THERE ARE NU CRYU FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TYERMINATED. FCR
COMPLETE LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURESy ENTRY WILL BE PLANNED
INTU PTP 3-1. THREE ENTRY BATTERIES AND THE AUX BAT ARE CAPABLE OF SUFPORTING THE LAUNCH
AS MUCH AS 3 REVS POWEREC OUWN TO 5N AMPS AND ENTRY.

ALL PHASES

THE CRYOGENICS SYSTEM IS REQUIRED UNTIL CM/SM SFP SO THAT THE ENTRY AND LANDING PHASES WILL
BE ENTERED INTO WITH FULL CONSUMABLES POTENTIAL, THAT ISy FULLY CHARGED ENTRY BATTERIES AND
ENTRY 02 TANKS. IF THIS CAPABILITY IS PCTENTIALLY JEQPARDIZED BY CRYO SYSTEMS DEPLETION CR
MALFUNCTICNy MISSION TERMINATION PROCEDURES WILL BE ENACTE® IN WHATEVER TIME FRAME IS
APPROPRIATE OR AVAILABLE. ANY ENTRY BATTEKY OR ENTRY 02 USAGE AFTER LOSS OF RECHARGE
CAPABILITY FRUM THE CRYJ SYSTEM WILL REDUCE SUPPLY AVAILABLE FUR ENTRY, LANDINGs AND
POSTLANDING.

PUWEKED DESCENT

THERE ARE NQ CRY(D SYSTEM FAILURES FOR WHICH POWERED DESCENT WILL BE TERMINATED.

LUSS UF CRYCGENIC TANK IS CEFINEND AS=--
A. PRESSURE CANNUT BE MAINTAINED ABOVE 150 PSIA FOR 02 AND 100 PSIA FCR H2.

8. A LEAKy WHICH COMBINED WITH A 40 AMP LOAD FLOW FROM THE TANK, WILL ODEPLETE
THE TANK BEFORE CM/SM SEP.

C. LOSS OF ALL HEATERS IN AN 02 TANK LOSS OF 2 HEATERS AND ONE FAN IN H2 TANKS
1 AND 2 OR BOTH FANS IN H2 TANK 3,

THE LUNAR MISSION WILL BE CONTINUED IF THE #2 AND 02 TANKS MEET REDLINE CRITERIA AND THE LOWEST
TWO TANKS ARE CAPABLE CF SUPPORTING AN EARTH RETURN FRUM ANY POINT WITH AT LEASY AN AVERAGE
POWER LEVEL OF 40 AMPS.

EARTH ORBIT MISSION WILL BE CONVINUED AS LONG AS ENOUGH TOTAL CRYO (U24H2) 4S AVAILABLE T@
PERFURM AN ENTRY INTO THE NEXT DAILY GO/N@-GO AREA. .

RULE NUMBERS 11-7 THROUGH
11-9 ARE RESERVED.

| misston {rev] oate  ]secrien | srove | pace

‘ APOLLO 150 FNL | 5/3/71 JCSKH CRYOGENICS GENERAL
POWER SYSTEM 11-1
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NASA - Manned Spacccrm Center

MISSION RULES
SECTION 11 _~ CSM CRAYOGENICS - CONTINUED

18%

ITEMI

-

¢ SYSTEMS MANAGEMENT *

11-10] crYO MANAGEMENT

Ao NORMALLYs TANK PRESSURES #ILL BE MAINTAINED BY USE OF TANK HEATERS IN *AUTO® MODE wITH TrE
EXCEPTION OF H2 FANK 3¢ WHICH WILL UTILIZE AUTO FANS.

B.  MANUAL PRESSURE CONTRCL WILL NORMALLY BE USED AS REQUIRED T MAINTAIN---
1. TANK PRESSURES GREATER THAN 750 PSIA U2 AND 200 PSIA FOR 2.
2. SUFFICIENT QUANTITY IN THE LOWEST TWU TANKS IN EACH SYSTEM TO SLPPORT AN
EARTH RETUKN FACK ANY POINT WITH AT LEAST AN AVERAGE POWER LEVEL OF 40 AMPS
AND AS REQUSRED Ty WEET MISSION OBJECTIVES. :

Ce ONE FUEL CELL MAY BE PURGED OR THE SPACECRAFT ELECTRICAL LOADS MAY HE INCREASED Tu PRECLUCE
CRYT TANK VENTING.

U. H2 TANK 3 FANS wILL ACT 8E OPERATED IN THE AUTO MODE.

€+ 02 TANK 3 [SOLATIUN VALVE wWILL NORMALLY REMAIN OPENs BUT IT wILL BE CLOSFO F LOSS OF TANKS
1 OR 2 AFFECTS TANK 3 PRESSURE IN ORDER TO PRESERVE 02 FOR THE ECS.

e o

11=11] CrRYu GAGING

A ONBCARD CRYOGENIC QUANTITY GAGING IS PRIME. ACCURACY IS #/-2,65 PERCENY J+/=8.48 LB 02
#/=0.72 LB H2) PER TANK, INSTANTANECUS U2 QUANTITY ACCURAC IES MAY BE OEGRADEL FROM THESE
NUMBERS DUE TO LACK CF TARK FANS,

Be MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE [5 BACKUP.

RULE NUMBERS 11~12 THROUGH
11-19 ARE RESERVED. .

MISSION REV] CATE SECTION GROUP PAGE

APGLLO 15]FnL] 573771 JCSM CRYOGENICS | - MANAGEMENT
PONER SYSTEM 11-2

R




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYOGENICS - CONTANUED

'RUIJLE 'CONDITION/MALFUNCTEON!  PNASE  * RULING ¢ CUES/NOTES/COMMENT S
i ! ’ 1 ’
| u ) L} .
[ ]
* SPECIFIC MISSION RULES *
[ . v .
11-20] LQOSS OF ONE 02 ‘L AUNCH *A. CONTIMJE MISSION LMy PLSS, ANO OPS 02 WILL BE USED AS
TANK ' .. *REQUIRED TO SUPPLEMENT CSM 02,
‘ALL *B. CONSIDERAYION WILL o
* ° BE GIVEN TO CONTINUING *
N . THE MISSION AFTER LOSS !
4 ’ OF A TANK IF OTHER :TWC ¢
' ¢ . TANKS MEET REOLINE ¢
. * ' CRITERIA, '
' . .
'POST DOCK'C, JETTISON LM l
. L] . .
*TEC 0. CONSIDERATION WILL ¢
. ' BE GIVEN TO PERFORMING ¢
¢ . CSM EVA IF TANKS 1 AND ¢
' . 2 OR 1 AND 3 REMAIN AND
M ¢ QUANTITY IN 2 OR 3 IS .
' ' LESS THAN 60 PERCENT. ¢
' ' '
. L] .
. , .
L . L
11-21] LUSS OF TwO 02 *LAUNCH *A. CONTINUE MISSION ¢
TANKS AND/OR TwO . . ¢
H2 TANKS ‘t.0. *B. CONTINUE MISSION- v
' ' NU=GC FER TLI '
' [ '
‘POWERED *C. CONTINUE MISSION- .
*DESCENT '  NO-GO FOR LUNAR STAY
1 . L]
L] L] L]
L] L] L]
"ALL '0. ENTER NEXT BEST PTP= ¢
. ¢ RETAIN LM IF POSSIBLE
L] L] L]
[ . '
' 0 . [
. . L]
11-22| LOSS OF ONE H2 TANK 'LAUNCH  "A. CONTINUE MISSIUN '
[ ' '
*ALL *8. CONTINUE MISSION- '
' . NO-GO TulI !
' ' '
' *  ENTER NEXT BEST PTP= ¢
. *  NO-GC LOI '
. ' '
' ¢ CONTINUE MISSION- '
‘ ' NO-GO LUNAR STAY '
' ' [
'POST DOCK®*C. ENTER NEXT BEST PTP=- ‘
. ¢ UETTISON LM, .
' . 1
L] L] L]
L] L] 9
11-23] (0SS OF 3 02 TANKS *LAUNCH *A. CONTINUE MISSION- ¢AUX BATTERY WILL POWER SMJC'S.
AND/OR 3 H2 TANKS ¢ ¢ ISOLATE SURGE TANK ¢
' *  BEFORE 800 PSIA '
' ' '
‘TLC *B. ENTER NEXT BEST PTP- ¢
' N NO-GO FOR LOIL .
1] L] L]
*POWERED *C. CONT INUE MISSION- .
*DESCENT '  NO-GC FOR LUNAR STAY ¢
. . '
"ALL *0. ENTER NEXT BEST PTP- ¢
.o *  RETAIN M IF POSSIBLE *
[ [ .
RULE NUMBERS 11-24 ¢ ' L
THROUGH 11-49 ARE . ' '
RE SERVED. 4 ' *
MISSION |} REV] CATE SECTICN GRUUP PAGE

APOLLO 15 FNL

8/3/1M

POMER SYSTEM

CSM CRYOGENICS SPECEFIC

11-3
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 11 - (SN ChYOGENiCS - CONCLUDED

ITEM
INSTRUMENTATICN REQUIREMENTS
' ) MISSION RULE
11-50] MEAS DESCRIPTICN PCM GNBOARD TRANSDUCERS CATEGORY REFERENCE

)2 TANK 1 QTY $C0032¢ M.ETER COMMON 2 0fF 3 11-20,21,22
U2 TANK 2 QTY SC00 33¢ METER " COMMON MANDATORY
02 TANK 3 QTY $SC0051¢ METER COMMON
02 TANK I TEMP SC0041T ———— : ————— HIGHLY 11-20,21,22
U2 TANK 2 TEMP SCO0N42T . —m=e-- o———— DESIRABLE
u2 TANK 3 TEMP SCOO055T ——— memven ]
H2 TANK L QTY $C00130Q METER COMMON -2 0F 3 11-21,22
H2 TANK 2 QTY $C0731Q METER COMMUN MANDATOR Y
H2 TANK 3 QTY $C0050Q METER CUMMON .
H2 TANK 1 TEMP SC00437T ————- —————— HIGHLY 11-21,22
H2 TANK 2 TEMP SC0J44T ————- —————— DESIRABLE
Hz TANK 3 TEMP SC0054T ————— ————-
u2 TANK 1 PRESS $€0037P METER COMMON 2 OF 3 11-20,21,22
02 TANK 2 PRESS $C0238p . METER COMMON MANDATOR Y 11-20,21,22
J2 TANK 3 PRESS $C0053p METER COMMON
H2 TANK 1 PRESS SC0239P METER COMMON 2 OF 3 11-21,22
H2 TANK 2 PRESS $C0040P METER COMMON MANOATOR Y 11-21,22
H2 TANK 3 PRESS sco%s2p METER COMMON
N2 TANK 2 AND 3

MAN, PRESS $CO049P Cew COMMON HO
U2 TANK 1 HTR

TE MP $C0970T METEK COMMON HL 11-23
J2 TANK ¢ HTR

TeMP SCO0 71T METER COMMON HD 11-23
J2 TAWNK 3 HTK .

TEMP scoor2y METER CUMMON HD 11-23

NOTE~--=PRESSURE OR QUANTITY MEASUREMENT REWUIRED IN EACH CRYD TANK.

MISSION REV{ DATE ~fSECTION GROUR PAGE

APULLO 1SFFNL] 5/3/71 JCSM CRYGQGENICS INSTR REQ
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NASA - Manned Spacecraft Center

MISSION RULES
SECT'ION 12 - CSM ELECTRICAL POWER SYSTEM

ITEM

[EN N

12-1

12=-2

12-4

12-5

le-6

12~7

12~8

' GENERAL °*

- ) 2

LAUNCH

A.

He

LAUNCH WILL BE CUNTINUEC AS LONG AS SUFFICIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY [NTY)
AT LEAST PTP 2-1, THERE MUST AE AT LEAST ONE MAIN BUS AND ONE AC BUS ( THROUGH MOOt I AMND
[l REGIONS) OPERATICNAL TC CONTINUE.

THE LAUNCH PHASE WILL NJOT BE TERMINATED AS LONG AS THREF ENTRY BATTERIES REMAIN TO SuPPLY
MAIN BUS LOAOS CR ONE ENTRY BATTERY AND ONE SM PUWER SOURCE K EMAIN.

PUWERED DESCENT

THERE ARE NO EPS FAILWRES FOR WHICH POWERED OESCENT wllLL BE TERMINATED.

ALL PHASES

THE MISSION WILL BE CONTINUED AS LD&G AS THE REVUIRED NUMBER OF FUEL CELLS ARE AVAILABLE AND ARE
CAFABLE UF SUPPOKTING MISSION REQUIREMENTS CF 75 TO 90 AMPS (WITHOUT BATTERY SUPPLEMENT EXCEFT
VURING SPS DELTA V'S) ANC THREE GOUD ENTRY BATYTERIES REMAIN,

SATTERY IS CUNSIDERED FAILED IF=--

L.

AN

AN

LAUNCH= A BATTERY BUS VOLTAGE IS 0,5 VCLTS LESS THAN THE COKRRESPONDING FAIN BUS.

ORBIT= AN ENTRY BATTERY CUTPUT IS LESS THAN 3 AMPS WHEN CONNECTED Tn A MAIN BUS DURING SFS
MANEUVEKS (NOMINAL TCTAL BATTERY CURRKRENT FUR SPS MANEUVERS IS 20 ¢/~ 2 AMPS}.

SUSTAINED BATTERY CHARGER CUTPUT TO AN ENTRY BATTERY IS GREATER THAN 2.M AMPS AND ALL LOACS
REMUVED. . '

THE AUX., BATTERY CANMNOT SUPPORT REQUIRED MAIN BUS LOADS,
AC BUS IS CONSIDERED FAILEL IF ANY TwO PHASES CANNOT Bt MAINTAINED GREATER THAN 95 VOLTS.
INVERTER IS CONSIDEREC FAILED IF=--~

OUTPUT VOLTAGE ON ANY PHASE IS GREATER THAN 130 VAC.

UUTPUT VOLTAGE ON ANY TwQ PHASES IS LESS THAN S5 VAC.

FUEL CELL IS CONSIDEKED FAILEG FGR MISSION PLANNING [F-==

FUEL CELL CANNOT SUPPLY SUFFICIENT PCWER TO MEET ITS OWN PARASITIC (CADS (5 AMPS PLUS
INLINE HEATER PUWER AS REQUIRED!.

FUEL CELL H2 LOUP IS CONTAMINATED WITH KOH.
REGULATED H2 PRESSURE IS LESS THAN 36.7 PSIA (CORRESPONDS TU N2 PRESSURE SMIFT DOwWN TO 28.2

PSIA FGR CRITICAL QOPERATION- LOWER N2 PRESSURE CAN BE MANAGED BY TURNING OFF H2U TANK
PRESSURE) «

TLI MINIMUM PURGE CAPABILITY IS ROTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN CN
ONt OTHER FUEL CELL.

RULE NUMBERS 12-9 THRUGUGH

12-

19 ARE RESERVED.

MISSION REV] DOATE SECTION GRUUP PAGE

APOLLO 15 FNL| 5/3/71 | CSM ELECTRICAL GENERAL
POWER SYSTEM 12-1




NASA - Manned Spacecraft Center
MISSION RULES

Item

12-20

12-21

SECTION 12 -~ CSM ELECTRICAL POWER SYSTEM - CONTINUED

' SYSYEMS MANAGEMENT *

BUS MANAGEMENT

A

Be

ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES.

INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS 8 WILL
SUPPLY AC BUS 2.

MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26.5 VDC AND LESS THAN 31 VOC. uNE  FUEL
CELL MAY BE OPEN CIRCLITED FOR OPTIMUM VCLTAGE AND POWER MANAGEMENT,

THE BATTERY GHARGER wILL BE USED TO GHECK OUT A SUSPECTED SHORTED BUS (EXCEPT MAIN BUSES)
AFTER ALL EQUIPMENT AND PUWER SUURCES HAVE BEEN REMOVED FROM' BUS.

MINIMUM MAIN BUS VOLTAGE wWILL BE NMAINTAINED TO @E CUMPATIBLE WITKR UNLINE OPERATICN
EGUIPMENT,

1. Sps- 24,5
2. PGNS 25.0
3. AUTO SM-RCS éZ.O
4. AUTO CU-RCS 21.0
5. DIRECT SM-RCS 21.0
6. DIRECT CM-RCS 17.0
7. INVERTERS 19.0

BATTERY MANAGEMENT

DATTERIES A AND B WILL BE USED TO SUPPLEMENT MAIN BUS LUADS FRUM T-75 SECONDS TO INSERTIOAM.

BATTERIES A ANU B WiliL 2% USED TU SUPPLEMENT MAIN BUS LOADS FOk SPS MANEUVERS. BATTERY C
WILL BE RUTATED TO MAINTAIN BATTERY BALANCE IN THE EVENT THE BATTERY CHARGER FAILS.

BATTERY CHARGING WILL BE TERMINATED FCR UNE UF THE FULLUWINGy WHICHEVER UCCURS FIRST=--=-

1. INTEGRATED AMP-HCURS INTO BATTERY bY CHARGER EQUALS INTEGRATED AMP-HOURS OUT
OF BATTERY B8Y LCADS

2. WHEN oATTEFY CHARGER CURRENT DECREASES TU 0.62 AMPS (CORRESPONDS 'C 39.8 vDC
AT THE BATTERY BLS)

THREE BATTER{ES wILL 8E TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY.

BATTERIES ARE CONSICEREC TO HAVE 40 ANMP-HR CAPABILITY INFLIGHT AND 45 AMP-HR CAPABILITY FCR
PUS TLAND I NG.

A SINGLE BATTERY THAT CANNOT BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBITy ENTRY AND
POSTLANDING.

BATTERY VENT VALVE wiLL REMAIN CLCSED UNLESS MANIFULD PRESSURE IS GREATER THAN 6 PSLA.
VENTING OPERATIUN WILL BE ALLOWED TO TROUBLESHUOT A SUSPECTED FROZEN DUwP,

THE AUX BATTERY NliL NCT BE USED FCR NCRMAL MISSLON OPERATIONS.

MISSION REV | CATE SECTION GRUUR PAGE

APOLLO L1S|FNL | 5/3/71 JCSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSVEM - CONTINUED

ITE?

12-24

12-23

FUEL CELL MANAGEMENT

A.

Vs

E.

Ve

He

Ke

FUEL CELL WILL BE *SHUTCCWN® FOR THE FOLLOWING=-~

1. SUSTAINED CURRENT QUTPUT LESS THAN 5 AMPS

2. FUEL CELL H2 LOOP IS CONTAMINATEDC WITH KUH

3. REACTANT LEAKAGE JECPARDIZING MISSION OURATION
FUEL CELL MAY BE ‘UPEN CIRCUITED' FOR THE FOLLOWING=~-
1. SKIN TEMP GREATER THAN 475 DEG F.

2 TCE VEMP GLREATER THAN 225 OEG €.

3; FAILURE OF H2 PUMP (R GLYCLL PUNP

4. VCLTAGE MANAGEMENT

Se FUEL CELL CANNLT BE PURGEC AND TIME TU GG IS GREATER THAN PREDICTED FUEL
CeELL LIFETIME

FUEL CELL J2 AND H2 PURGES WILL NCRMALLY BE PERFURMED AT 24 AND 48 HOUR INTERVALSH
RESPECTIVELYs HOWEVER, THE INTERVALS wILL BE FLEXISLE TO COINCINE WITH WATER DUMPS (REF,;
MR 12-10y WATER SYSTEM, *C* AND 'D').

ADDITICGNAL PURGES WILL 3€ INIVIATED AS QOPERATIONAL CONOITIONS OICTATE.

FUEL CELLS wILL NUT BE PURGED FCR CUNFIRMED HIGH PH INDICATION.

EACH H2 PURGE wItL NCRMALLY BE PRECFDED BY 20 MINUTES UF H2 VENT HEATER OPERATION FOLLOWED
BY 10 MINUTES UF HEATER UPERATIUN AFTER PURLE CUMPLETION.

FC INLINE HtATERS WILL NCRNMALLY OPERATE IN *AUT(O* CONTINUOUSLY,

REACTANT VALVES MUST REMAIN CPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILED.
ADDITICNAL PCWER LOACS wILL BE ADDED AS REQUIRED Tu MAINTAIH FC RAD DUT TENP GREATER THAN
=40 DEG. IF CRYO BUDGET JEOPAKDIZED GR RAD UUT TEMPS NOT MAINTAINED GREATER THAN ~40 DEGe
FC kAC wiILL BE PLACED IN EMERGENCY BYPASS. )

UNE FUEL CELL MAY BE PUAGED TO PRECLUDE VENTING OF CRYOQ TANKS OR FOR CRYD PRESSURE
MANAGEMENT,

IF IT BECCMES UPERATICNALLY NECESSARY Ty SHUTDCWN UR JPEN~CIRCUIT A FUEL GELLs THEN FUEL
CELL 2 wiLL BE SELECTED.

INVERTER MANAGEMENT

[NVERTERS MAY BE REMUVED FROM LINE FUR ANY OF THE FOLLOWING REASONS=--

A.

"B

INVERTER TEMP GREATER TKAN 190 DEG f

SPACECRAFT LOAU MANAGEMENT

KULE NUMBERS 12-24 THROUGh
12-29 ARE RESERVED

MISSION REV] CATE SECT ION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRIGAL POWER SYSTEM

= CONTINUED

RULE

12-32

¢ CUES/NOTE S/COMMENTS

¢ SPECIFIC MISSION RULES *

- -

-

NO-GC FOR {UNAK STAY

L]
LUSS UF UNE FUEL *LAUNCH  *A. CCNTINUJE MISSION
CELL (@uTPUT ' '
LFSS THAN 5 AMPS) ¢ * 1. IF LOSS IS FC 3 OPEN
' . CIKCUIT AND CONFLGURE
. . FC 2 TC MAIN BUS B
' ' ONLY.
L} 1
TALL *&. CONTINUE MISSIUN
Ll L]
: * 1. OPEN CIRCUIT FUFL
. * CELL
] L]
' ' 2. IF LCSS IS FC 3
' ' CONFIGUKE FC 2 TO
' ' MAIN GUS B UNLY.
. L]
. * 3, [F FUEL CELL CANNUT
' ' BE RESTLRED, PERFURM
. ¢ - SHUTDCWN,
L )
1 L]
LUSS “JF TWO FUEL "LAUNCH  'A. CONTINUE MISSION
CELLS (UUTPUT LESS '
THAN 5 AMBS EACH) ¢ AFTER 2 + 01 GET
. * PEKFORM
. 1
' * 1. EDS AUTO/OFF TO OFF.
] ]
1 * 2. TIE BAT C Tu BOTH
' ‘ MAIN BUSES.
) L]
*POWERED  *B. CONTINUE MISSIUN=-
'DESCENT ¢
L
.

TPUST COCK!'C. NJI=GU FOR *LUNAK STAY-
' 0

RETAIN LM IF POSSIBLE

CUNDITION/MALFUNCTION' PHASE * RULING

v ] - ] .
] Ll L]
[] L 4 '

*

*BAT C wWltL USED TC
*BIUSFS LOADS DURING
tup ANY SUBSE CLENT FUEL CELL
‘FAILURES. BAT C MAY RE TYIED ¥C

YEITHEK UR BUTH BUSES.
.

SUPPLEMENT MAILN
SPS BURNS Tu HACK

@ - @ ® & am e = s m o

‘LM SYSTEMS MAY AE USED TO SUPPLEMENT
*CSM PUWER,
L]

(]
)
.

*A.2 AUX BATTERY MAY BE USED IN
‘UF RAT C
*

LIfUY

)
L3
]
L]
1
]
]
L]
]
*

.
L]
*TEC ‘Cs GO FCR CSM™ EVA
L} L] L]
*ALL *E. ENTER NEXT BEST PTP- ‘Ee UNE ENTRY BATTIERY OR AUX BAT MAY
' ' *BE USED TO SUPPLEMENT REMAINING FC
' ' 1. CCNNECT REMAINING YFUR G AND N ALIGNMENT PRIOR TO
. . FUEL CELL Tu BuTH 'DEURBIT,
' * MAIN BUSES. '
[] 1. .
’ . 2. PERFCRM POWERDCAWAN TO *E.2 REF CREW EMERGENCY PUOWERDOWA
' ! MAINTAIN MAIN BUS *PROCEDURE.
¢ . VOLTS GREATER THAN .
. . 24.5 VCC. . *
MISSION REV] CATE SECTICN GRUUP PAGE
APUILLO 1S[FNL] 5/73/71 JCSH™ FLECTRICAL FUEL CELLS
PUAEL SYSTEM 12-4
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MISSION RULES

BECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

ko fRuLt JCONDITIUN/MALFUNCTEON®  PHASE ¢ RULING ' CUES/NOTES/COMMENTS
] . .
. . L]
12~32]| LOSS JF THREE. FUEL ¢ ' *LM SYSTEMS (IF AVAILABLE) MAY F®F
CELLS ¢ ¢ 'USEN TO SUPPLEMENT FUEL CELL POWER.
. ¢ '
A. GUTPUT LESS THAN *LAUNCH 'As CONTINUE MISSION
10 AMPS EACH . . ¢
. L] .
‘ i l. AFTER 2 + 00 '
' . EDS AUTO/OFF TQ '
' ' OFF. '
. L} ]
' ' 2. TIE BAT C TO ¢
‘ ' BCTH MAIN BUSES. '
. (] L]
. ' 3. TIE AUX BAT TO Yh.3. 4.75 HOURS LFFT IN OrBIT
. ' MAIN A, *BEFORE DEC'RUBIT MANFUVER.
. Ll .
. L] .
' ¢ 4. PCWER DOWN TU '
¢ ‘ 50 AMPS AND ENTtR '
. ' 3-1 IF FUEL CELLS ¢
N ' CANNQT BE RESTORED ¢
. Ll L]
‘POWERED *'B. CONTINUE MISSIUN- '
*DESCENT ¢ .
. . - NG=GC FLR LUNAK STAY ¢
1 Ll ’
'ALL *C. ENTER NEXT EEST PP ’
. ) .
L] L] .
L] . .
. L] .
12-33| LeSS OF ALL SV POWER! ' *USE LM SYSTEMS  IF  AVAILABLF.
PLUS JUNE ENTRY ¢ ' *RESEKVE ENTRY BATTERIES FOR ENTRY,
BATTFRY CURRENT ' . '
LESS THAN 50 PERCENT? . ‘
JFE LUAD GN el THER ¢ ¢ ’
RCMAINING BATTERY ' ' . '
1 L] L}
LAUNCH ‘A, ABUKT ‘A, ASSUMES ALL THREE FUEL CELL
. ' *CUKRENTS LESS THAN OR EQUAL TUO 5
. . *AMPS AND AATTERY C TIED TO B80TH
" 0 CMAINS,
. . . .
eC 8. ENTER NEXTV EBEST ATP 'B. 2.4 HOURS LEFT [N ORBIT BEFORE
¢ . UR PTP *SPS IGNITION
. ' PERFGRM EMERGENCY ‘
. ¢ POWER DOWN ’
1 . .
‘PUWEREN *C. CUNTINUE MISSIUN .
OESCENT ¢ NO GO FOR LUNAR STAY: ¢
. . ‘
taLc *D. ENTEP NEXT EBEST PTP ‘
' ' PENFCRM EMFRGENCY '
! . PCWER DCWN ¢
. . .
. . '
1 . .
t . .
MISSTON REV] CATE SECTICAN GROUP PAGE
APCLLO 15FFANL| 5/3/71 | CSM ELECTRICAL FUEL CELLS
POWER SYSTEM 12-5
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NASA - Manned Spacecraft Center

SECTION 12

MISSION RULES
ELECTRICAL POWER SYSYEM - CONTINUED

- CsM

POWER SYSTEM

12-6

'kULE 'CUNDITIUN/MALFUNCTIONY  PHASE ¢ RULING ' CUES/NOTES/COMMENTS
g U [} [] L]
t i . [] L]
12-34] DEGRAUED FUEL CELLS=*LAUNCH  *A, CONTINUE MISSTON- '
(UNABLE TC SUPPORT ° . '
NUKMAL ORIFTING ‘ . ‘
FLIGHT LOADS ~ SCS AND _* . '
GEN POWERED OOWN - *POWERED '8, CONTINUE MISSINN '
AND MAINTAIN MN BUS 'DESCENT ¢ NO GG FOR LUNAK STAY '
VOLTAGE GREATER ‘ . )
THAN 26.5 VDC) ' ' .
] [] L]
AL *C. ENTER NEXT BEST PTP~ .
L] 1] 1]
. L] L]
] [} L)
Ll ] .
RULE NUMBEKS 12-35 ¢ ' ‘
THIJUGH 12-39 ' . '
AxE RESERVED. ' . '

- mission | kev] nate SECTION GROUP PAGE
apcLeo 15 eni]| 573771 ) esM enecTrical | FuEL CELLS
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NASA - Manned Spacecraft Center

MISSION RULES

ION 12 - CSM ELECTRICAL POWER SYSTEM -

CONTINUED

‘WULE

12-49

le=4]

12=42

12-42

*CONDITIUN/MALFUNCTION®

'
.

LUSS OF GCNE ENTRY
BATTE RY (QUTPUT
LESS THAN 3 AMPS
wHEN TIED TG MAIN
BUS)

LuSS OF TwO ENTRY
BATTERIES (QUTPUT
LESS THAN 3 AMPS
EACH wHEN CCNNECTED
Tu MAIN BULS)

[}
.
L]
)
.
.
[)
)
)
)
)
[
)
.
[
.
.
[]
.
[]
[
)
L]
)
.
[
)
)
(]
.
.
.
[)
L]
A}

LuSS uF
CHARGER

GATTERY

Lass JF AUX BAT

FULE NUMBERS 12-44
THRUUGH 12-49 AKRE

'
.
Ll
.
.
)
L]
.
.
.
.
.
]
.
.
L]
*
.
4
.
.
.
.
)
'
.
.
L]
.
KESERVEU. '
.
.

PHASE !

RUL ING * CUE

LAUNCH A. CCNTINUE MISSIUN

L. EDS AUTL/OFF Tu
OFF.

2+ IF LOSS
TIE BAT
A,

CF BAT A
C Tu MAIN

3. IF LGSS CF uAT By
TIE BAT C TU MALIN d.

L]

‘be
*CUNT
.

ALL

@

BASED UN FAILURE MUDE,
CUNS IDERATIuN wiILL 8¢
GIVEN TU CONTINU ING
NOMINAL MISSIUN.

LAUNCH

>
®

CONT INUE MISSIUN AS LONG
AS ONE SM POWER SUURCE
REMAINS.

1. EOS AUTU/OFF TC
OFF.

2+ ENTER NSXT BEST PTP

PRE-PCI

x
.

EVTER NEXT wEST PTP-
NJ-GC FOR Pl

PUWERED
DESCENT

CUNTINUE MISSTuiv=
NU-GO FOR LUNAR STay

L)

‘0.
TATTE
USE CNC BATTERY ENTRY *MAIN
PRUCEOURE. ¢

oS
.

ENTER NEXT BEST PTp-

>
.

(4% CUNTINUE MISSTun-
RUTATE BATTERY C Fiik
BURNS TC MAINTAIN

BALANCEC BATTEILES

@
.

e No=GC FCR LOI
IF SUM GF TWO LURWEST
ENTRY BATTERIES

LESS THAN 45.4 AMP Hk>.

LO

o
.

NO-GC FGR UNDUCK

[F SUM CF Twu LUWEST
ENTRY BATTEKIES

LESS THAN 42,8 AMP HKS,

ALL CONT INUE MISSIUN

@ @ c @ @ @2 4 e e e e T e e e e me e e e e e e e 6" e e e v e e am . aee® e e e e % =2 ®®aca e~ asas
o
.

- 2 e @ @ % " e ® e a0eem0 0 eeoeaeeecea

S/NQTES/COMMENTS

I+ LOST DURING SPS
INUE NN REMAINING BATTERY.

IF  LOSS
MPT TO TIE
Se

DURING SPS

MANFUVER

MANE UVER ,
BATTERY C TU

BOTH

MISSEON

REV] UATE SECTION GROUP

P AGE

APCLLO

S5 FNL] 5/3/71 | CSM ELECTRICAL

PUWER SYSTEM

BATTERIES/
CHARGER

12-7

195



NASA - Manned Spacecraft Center

MISSION RULES

SECTIUN 12 ~ CSM ELECTRICAL EUWER _SYSTEM - CUNTINUED
W nULE JCUNDITIUN/MALFUNCTION®  PHASE ¢ RULING * CUFS/NDTES/COMMENTS
""""""" T T T T T T T T T T T S T T S e e
[ ] .
. . . L
1¢=59] MALvY BuS TIE MCTUR ¢ ¢ .
SWITCH FATLUKRES ' ¢ ¢
. . 0
As lvE MUTOR SWITCH *LAUNCF *A.l, CUNTIAUE MISSION ‘
FALLS UPEN . ' ‘
¢ . {A) LF MCTOR SW '
. ' A/C TIE BAT '
* ' C TQ MAIN '
' ' BUS A. .
. t )
. . {0) 1F MCTUR Sw uy/C ¢
' ' TIE VAT C TG .
¢ : MAIN BUS B, '
1] . [
tALL ' 2. CCNTINUE MISSION YheZa BATTERIES MUST AE CHARGEL
' * CLCSE ALTYERNATE CTHRUUGH UGPFN MUTGR  SW. LEAVE BAT
. ' MCTCk Sw AND USE KLY € CLUSFD FAOR CHARGING.
' ' MAIN BUS TIc CH'S \
4 ¢ AS MULTCR SWITCHES, ¢
. L] 1
. L] 1
be UME Uk BUTH TALL *B. CONTINUE MISSIUN *he If  BUTH MCTOR SWITCHES FAIL
MUTUR Sw FAILED * . USE CB*S AS MUTOR 'CLOSENy BATTERIFS CANNOT BE CHARGED.
CLJUSF L ' : SAITCHES . .
MISSIUN REVE DATE SECTIUN GRUUP PAGE
APGLLO 15§ FNL] 573771 | LSM ELECTRICAL cc
POWEK SYSTEM DISTRIBUTIUN 12-8
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NASA - Manned Spacecraft Center
MISSION RULES

CSM ELECTRICAL POWER SYSTEM -

CONTINUED

KULE

CONDIT LON/MALFUNCTION®

A

3

C.

MAIN BUS A
SHORTED GREATER
THAN 25 AMPS

MAIN eUS o
SHURTED GREATER
ThAN 25 AMPS

MAIN BUS SHORTED
GrtATER THAN 25
A»©?5 AND FUEL
CeLL(S) CANNOT

& 01 SCCNNECTED
Fr)M SHORTED US.

® 2 @ @ 2 e % 4 a e e mena ... em e e e - e

[
&
[
L)
[l
L]
1
(]
[
[
t
.
(]
.

]
[
Ll
(]
[}
]

[
.
(]
[
‘
.
.
0
.
.

*ALL
.

PHASE ¢ RULING !

LAUNCH *A.l. CUONTINUE MISSLON

(A) ECS AUTU/UFF - UFF

(B) £C 2 YO MAIN B
CNLY

BAT C TO MAIN B

INVERTER 3 TO AL
l¢ MAIN B

PCWER DOWN MAIN A

TVC CIMBAL OKlvt.
(Py Y} = 2

GiMBAL MUTOK Cet*s
CUATRCL (YAW 2y
PATCH 2) BAT 8 -
OPEN AFTER GIMBAL
MOTOR TUkN ON

.
v
v
'
'
.
[
'
'
.
[
.
.
'
'
.
0
'
'
.
.
.
¢
.
.
.

PRE-PCI -ENTER NEXT BEST PTP - ¢

wu GC FCR PDI. RETALy ¢

LM OESCENT STAGE FUR ¢

.
.
.
[
'
v
.
¢
.
t
L]
'
[
[
.
.
i
L]
0
0
v
L]
.
.
[
'
'
[ ]
.

TEIL.

POWERED
DESCENT

CONT INUE MISSTUN

NO GC FOR LUNAR STAY
ALl cNTER NEXT REST PTP,
POwER CCWA MAIN AL

LAUNG CONTINIE MISSIUN

(A} EDS AUTO/UFE =~ UFF

(B) RAT C TO MAIN A

(C) INVewkTEK 3 Tu AC
2y MAIN A

(D) PUWER DOWN MAIN B

PRE-PLI ENTER NEXT BEST pPTP -~
f\u GL FUR PDie. KETAIN
LM DESCENT STAGE FUOR
TELl.

PCWERED
DESCENT

CONTINUE MISSION

NO GG FOR LUNAR STaAY
ALL ENTER NEXT BeST PTP
FOWER DCWN MAIN ©

LAUNCH ABORT

ENTER NEXT BEST PTP IF?
MAIN BUS NOT RESTORtD ¢
) GC Fuwr POle RETAIN
Lt CESCENT STAGE FOR
TEL,.

PRE =POI

PCHEREC
DESCENT

CONTINUE MISSION

.
Ll
L]
.
L]
NO GC FUK LUNAR STAY ¢

ENTER NEXT tedST PTP

® @ m @8 @+ e ® ae e e e .= mae e S .. a e e e ET e e M e e e e e % ®% ®e e e® e a % ® e e s % e . & . ... s .=

‘Co.le
‘DISCONNECT
*INDICATED
YGRAY.

1Cat.
*SHOKTED,

FAILURE

-3

IF FUEL

cLns

CUES/NOTES/COMMENTS

OF MQTOR SWITCH TC
FROM SHORTED  BUS
FC SHORTED BUS T/g

CELL
€ FC

FEED CIRCUITRY
REAC TANT  VALVES.

MISSION

REV] CATE SECTICN GROUP

PAGE

APCLLO 15

FNL] 5/73/71 J CSM™ ELECTRICAL oc
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144
MISSION RULES

SECTION 12 = CSM ELECTRIGAL POWER SYSTEM - CONTINUED

R JkJLE JCUNDITION/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NUTES/COMMENTS

-- ———— ; X 0y g
. .’
. .

12-52| A. BATTERY BUS

tALL
' OPEN BATTERY BUS TO
BATTERY RELAY BUS

.
.
[]
*LAUNCH  *A.l. CONTINUE MISSION 'A.l, GREATER THRAN 18 AMPS WILL
SHORTED . . *CAUSE BATTERY BUS VOLTAGE Tu BE LESS
GREATER THAN 5 ¢ . *THAN OR EQUAL TU MAIN BUS VOLTAGE.
AMPS . . .
. . (A) PLACE EOS .
. . AUTQ/OFF TO UFF. ¢
L . L]
' . () OPEN ASSUCIATED ¢
. . MAIN BUS TO BAT ¢
. . BUS CB. .
. 1] L]
. . (C) TIE BAT C TU .
. . ASSCCIATED MAIN ¢
' . BUS . .
. . L]
YPRE=-PCI ¢ 2. ENTER NEXT BEST PYP~ ¢
. . N GO FOR POI .
. . RETAIN LM DESCENT .
' . STAGE FCR TEI .
L] . L]
"POWERED ' 3. LONTINUE MISSTUN=- .
TDESCENT * NO GC FCR LUNAR STAY ¢
L] L] .
raLL ¢ 4. €NTER NEXT BEST PYP  tA.4. REMUVE POWER FRJM BUS, IF
. . IF BUS NCT RESTORED  *SHUKTED LESS THAN OR EQUAL TO 1€
. ' *AMPS, POWER BUS JUST PRIOR TO ENTRY
’ . *TU MAINTAIN SECS REDUNDANCY.
L] . L)
s. BATTEKY BUS ‘ALL *8. CONTINUE MISSION .
SHORTED LESS THAN® *  REMOVE PCWER FROM BUS ¢
5 AMPS . ' EXCEPT FCR MANEUVERS .
i . * AND ENTRY .
- L] . L]
‘ 12-53| BATTERY KELAY BUS ¢ . .
SHCKTED . ' .
. L] L] 1]
A. SHURT GREATER "LAUNCH  *A.l. CONTINUE MISSION '
THAN 2.0 AMPS N ' '
L] . .
*POWERED * 2. CONTINUE MISSIUN. .
TDESCENT NO GC FGR LUNAR STay ¢
L] L) L]
* 3, ENTER NEXT BEST PTP o
. .
. L]
L] L]
L]
.
.
.
L]
.
.
[]
1

' cB'S.
. .
ve SHUXKT LESS THAN *ALL 8. CONTINUE MISSION *B. CHARGE BAT B CONTINOUSLY WITH
2.9 AMPS . *BAT B POWER ENTRY AND POST LANDING
. 'CB OPEN. CONSIDER BATTERY CHARGER
' *LOST FOR MISSION PLANNING.
. Ll
L .
(] .
. .
MISSION [rev] care SECTION GRUUP PAGE

APCLLD 15| FNL ]| 573/71 1CSM ELECTRICAL cc
POWER SYSTEM DISTRIBUTION 12-10
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MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER SYSTEM - CONTINUED

199

RULE PCUNDITION/MALEUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
.
.
. 0
12-54] A. LOSS UF BAT *LAUNCH  'A.1 CONTINUE MISSION
RELAY BUS OR (INE *
BATTERY BUS, ]
(UNABLE Tu PUWER 'PRE-PCI 2. ENTER NEXT BEST PTP-
8US) ‘ ND=-GO FOR PDI,RETAIN
. LM DESCENT STAGE
. FOR TEI.
.
*POWERED 3. CONTINUE MISSION-
*DESCENT NU-GC FOR LUNAR STAY
) :
VALL 4. ENTER NEXT BEST PTP
oo

Be LUSS UF ONE MAIN *LAUNCH
BUS LUNABLE TO '

®
.
-
.

CONTINUE MISSION

POWER BUS) *PRE-PDI 2. ENTER NEXF BEST PTP-

' NO-GO FOR PDI.RETAIN
' LM DESCENT STAGE FBR
' TEL.
.
'POWEREV 3¢ CUNTINUE MISSION
YOESCENT NO-GO FCR LUNAR STAY
.
'TEC 4+ ‘NO-GD FOR CSM EVA
.
YALL 5. ENTER NEXT BEST PTP-
' RETAIN LM, IF POSSIBLE
L}
.
L
.
.

RULE NUMBERS 12-55 ¢

HKOUGH 12-59 ARE '

kb SEK VED o .
.

M[SSION REV] DATE SECTICN GROUP PAGE

APOLLO 15| FNL] 5/3/71 J CSM ELECTRICAL cc
POWER SYSTEM DISTRIRUTION 12-11}
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MISSION RULES
SECTEON 12 - CSM ELECTRICAL POWER SYSTEM - CUNTINUED

20N

RULE |CJNOITIUN/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
., L] L] TTTTmTETEEE T Tttt
L] L] ..
12-¢9] LGSS OF Twn | YL AUNCH *A, CONTINUE MISSION *PLACE REMAINING INVERTER ON BUTH AC
1NVERTERS . . . YBUSES.
1PRE-PCE '@. ENTER NEXT BEST PTP= .
! . NO-GO FOR PCI. RETALN LM*
. ' 1JESCENT STAGE FOR TEI .
L] L] L]
YPCWEREC *C. CONT INUE MISSIUN~ ’
* DESCENT ¢ NU~GL FUR LUNAR STAY. .
L] » L]
'TEC 'Ce NO=GC FOR CSM EVA U
1 L] L)
vALL 'E. ENTER NEXT BEST PTP- .
' ' RETAIN LM '
1 - L L
12-61] LUSS UF CNE AC BUS 'LAUNCH *A, CONTINUE MISSION '
(TWO PHASES CANNOT ¢ . '
BE HAINTAINED *PRE~PCI  *B. ENTER NEXT REST PTP- .
OREATER THAN 95 VACH!® ’ NJ=GC FQR PDl, RETAIN LM*
' . DESCENT STAGE FOR TEL, ¢
! ' IF PCSSIBLE .
1] 1] [
POWERED ¢C., CONTINUE MISSION= '
TDESCENT ¢ NO-GC FOR LUNAR STAY '
L] L L]
TALL 0. ENTER NEXT HESY PTP~ '
' ' RETAIN LM '
L] L] L)
4 ] L]
1] L] L]
t [] []
[} . L]
i2=62] LSS OF ©OTH AC YL AUNCH YA. ABCRT MUDE 1 UK MUDE '
BUSES . . 11 ¥
L] 1 L]
' ' 1. OPEN OIRECT Q2 FOR '
' ' SUIT VENTILATION. '
L] L] t
' ' 2. IF AFTER MUDE I, A2, INITIATE CONTINUOUS FC H2
' ' ENTER PTP 2-1. 'PURGE FOR COULING.
L] t L]
TPOWERED 8. CUNTINUE MISSION= .
DESCENT ¢ - J
1 L] 1]
L] 4 L]
*ALL *C. ENTER NEXT BEST PTP 'Cs FOR CSM ONLY, ENTER WITHIN 1-1/2
' ' OR ATP- tHOURS, INTTIATE CONTINUOUS FC W2
' ' *PURGE FORK COOLING.
' ! RETAIN LM, IF SUITED, '
' ' REMOVE HELMET AND '
' ' GLOVES. IF TIME '
' ' PERMITS, REMOVE SUITS. '
' ' IF CABIN DEPRESSURIZED, '
' ' USE DIRECT 02 UNTIL '
' ' CABIN IS REPRESSURIZED. '
L] [] L]
1] 1 L]
L] ] L]
L] L] L]
1] ] 1]
[] L] L]
“ULE NUMBERS 12-63 ¢ . '
THROUGH 12-69 ARE 4 ' ¢
RESERVED. ' ¢ '
MISSION JREv ] DATE SECTION GROUP PAGE
APGLLO 15]FNL] 5/3/71 | CS¥ ELECTRICAL AC
PUWER SYSTEM DISTRIBUTION 12-12
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NASA - Manned Spacecraft Center

SECTION 12 - CSM ELECTRIGAML, PUWER SYSTEM - CONCLUDED

g ITEM
* INSTRUMENTATACN REQUIREMENTS ¢
. MISSION RULE
12-77] MEAS DESCRIPTION PCM ONBOARD TRANSCUCERS CATEGORY REFERENCE
AC BuS 1 PHASE A VAC CC020)V ' METER SEPARATE HIGHLY DESIRABLE
AC bUS 1 PHASE B VAC METER ———— - HIGHLY DESIRABLE 12~5,6461
AL BUS 1 PHASE C VAC METER = ececcc—cee-- HIGHLY DESIRABLE
CCMMON
METER
AC BUS 2 PHASE A VAC CC0273v  METER SEPARATE HIGHLY OESIRABLE
AC BUS ¢ PHASE 8 VAC ~===-== METER = ==ccecec-e- = HIGHLY DESIRABLF 12=596y61
AC bUS 2 PHASE C VAC  ===w=-- METER ——e—teee——- HIGHLY DESIRABLE
MAIN BUS A VODC CC0206Vv METER SEPARATE 1 0F 2 12-32,52,426GC
tAIN BUS b VDC CC0207v  METER SEPARATE “4ANDATCRY 12-22
oAT tUS A vuC CC021Iv  METER SEPARATE HIGHLY OESIRABLE
bAT bUS 8 VvDC CCO021Llv METER SEPARATE HIGHLY DESIRABLE
BAT RELAY BUS vbC CC0232V  METER SEPARATE HIGHLY DESIRABLE
baT A CUKRENT CCC222C METER COMMON
bAT 4 CURRENT CCC223C METER COMMON 2 UF 3 MANDATCRY 12-4433,40441
54T . CUKRENT CC0224C METER CCMMON
FC 1 CURKENT SC2113C METEK CUMMON
fFC 1 32 FLO SC2141R METER CUMMUN 1 UF 3 MANDATORY 12-7,31,32,33,
FL L H2 FLC SC2133R METER COMMUN 22A
FL & CUKRENT®* SC2114C METER CUMAUN
FU ¢ Q2 Fta SC2142R METEkK COMMUN 1 OF 3 MANDATOKY 12-7,31,32,33,
FC 2 H2 +LC SC214J3R METER COMMON 22A
FC 3 CURRENT SC2115C METER COMMON
FC 3 02 FLO SC2144R METER C1JMMON 1 OF 3 MANDATCRY 12-7,31,32,33,
FC 3 H2 FLC SC2141R METEK C OMMON 22A
8aT LHAKGFR CUKRKENT CCr215C METEK ’ COMMON HIGHLY DESIRABLE
FC 1 SKIN TEMP SC2084T METER CUMMON HIGHLY DESIRABLF
HC 2 SKIN TEMP SC2085T METER C OMMUON HIGHLY DESIRABLE 12-228
FC 3 SKIN TEMP SC2086T METER C OMMUON HIGHLY DESIRABLE
FC 1 CCND TEMP $C23A1T  METER CCMMON HIGHLY OESIRABLE
FC 2 CUND TEMP SC2082T METER COMMON HIGHLY DESIRABLE 12-22B
£C 3 CIND TEMP SC2083T METER CCMMON HIGHLY DESIRABLE
re 1 RAD QUF TgMp $SC2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD QUT TEMP SC2083T METEKW COMMON HIGHLY JESIRABLE 12~221
FC 3 RAL CUT TEMP SC2089T METER COMMON HIGHLY DESIRABLE
BAT MARIFLLD PRESS ==we==- FMETER = eeemea HIGHLY ODESIRABLE ====e==
INV 1 TEWMP CCCLl75T MCwS CUMMON HIGHLY DESIRABLE =w==m==-
INV 2 TEMP CCOLl76T MCwS CUMMUON HIGHLY DESIRABLE ==~—===
Inv 3 TEMP CCCLTT7T MCws C OMMUN HIGHLY DESIRABLE ===r===
L 1 PH SC2100x TALKBACK COMMON HIGHLY DESIRABLE
FC 2 PH SC21l61x TALKBACK COMMUON HIGHLY DESIRABLE 12-22¢
FC 3 PH SC2162Xx TALKBACK COMMON HIGHLY DESIRABLE
AUX BATT §CO0239V  =====-  emeeee HIGHLY DESIRABLE
(SM 6ATT)
NOTE~=-- USE BAT C IN LIFEU CF BATTERY WITH LOST INST
* CUMMCN SHUNT 1-0R FC 2 ANC AUX BATT CURPENT
MISSION REVI OATE SECTION GROUP P AGE
APJLLU 151 FNL]E 5/3/71 § CSM ELECTRICAL INSTR REQ
POWER SYSTEM 12-13
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MISSION RULES
SECTION 13 - DOCKING AND UMBIL ICAL

ITeM

13-3

13-4

13=%

13-4,

¢ GENERAL

THKEE GOUD ONCKING RING LATCHES 120 OEG APART ARE REGUIRED FUR AN IVT.

VUCKRED SPS CR OPS DBURNS REQUIRE AT LEAST NINE GUOO CNCKING RING LATCHES.

MANNED UNDCCKING OPERATICNS WILL BE TERMINATEC FOR ANY FAILURE OF .A OOCKING RING LATCH Tu
KELEASEs NC ATTEMPT wWwILL BE MACE TO DISASSEMBLE A LOCKING KRING LATCH.

wITH FAILUKE CF THE CSM F(IWARC HATCH PRIMARY LUCK/UNLOCKED MECHANISMs THF NOMINAL  MISSION wWILL
BE PERFURMED USING THE SECONDARY LOCK/UNLCCK MECHANISM,

LOSS © VISUAL DUCKING AILS (CCAS ANC TARGETS) wWILL NUT INHIBIT DOCKING AND LNDOCKING.

{F THE DUCKING PRUBE FAILS TC INDICATE EXTENSIUN R IF BUTH TALK BACK [NDICATORS® ARE BARBER
#0OLty TDSE WILL BE ATTEMPTED, '

¥§OTE ===THE UNLY DUCKRENG PRUBE DWSTRUMENTATICA CuNSISTS UF Twu TALK BACK INDICAYORS IN THE CSw,

KULE NUMBERS 13=7 THROUGH
13-1" 4Rkt RESERVED

misston | rev] oate ] section GROUP PAGE
apcLeo 1s] ene | 573771 | oocking anD GEWERAL
UMBILICAL 13-1
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MISSION RULES
SECTION 13 - DOCKING AND UMBILICAL

ITEM

13-11

13-12

13-13

L3-14

e e e e

¢ MANAGEMENT *

FO& MISFIRE OF A DOCKING KETRACT SQUIB, THE REMAINING SQUIB IN THE SAME SYSTEM WILL BE USEL Tu
ATTEMPT COMPLETION OF DOCKING. TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLCwW
UNDOCKING=~~HOWEVERs BASED CN THE FAILURE MCDE., CONSIDERATION wILL BE GIVEN TC UNDOCKING WITH OANE
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM.

THE CM FORWARD AND LN UPFER HATCH NOKMALLY wlLL BE INSTALLED FOR ANY TYPE 0OF MANEUVER (H
VUCKING.

UURING UPERATIONS WHEN CM/LM DOCKED STATUS IS MAINTAINED BY PrDAF PRELNAD NNLY (DOCKING LATCHES
COCKED) CM/LM THRUSTER ACTIVITY ABOUT CM/LM X~AXIS IS LIMITED AS FOLLOWS~--

TUNNEL PRESSUKE »PSIA CUMBINED CM/LM ACTIVE THRUSTEPS

GKEATER THAN 1.5 PSIA INHIBIT ALL CSM KUOLL AND LM YAW CONTRCL
BETWEEN O AND 1.5 PSIA NC MOKE THAN 2 JETTS
‘+ PSIA NC MCRE THAN 4 JETIS

Lith PROBE TEMPERATURE WILL NGTRINHIBIT DCCKING ATTEMPTS.

RULE NUMBERS 13-15 THROUGH
13-19 ARE RESERVED.

MI SSLON REV] CATE SECTION GROUP PAGF

APLLLO 15 FNLE 5/3/71 | DOCKING AND MANAGEMENT
i - UMBILECAL 13-2
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MISSION RULES 20
SECIION 13 - DOCKING AND UMALLLCAL - CONTINUED
R |RULE JCUNDITIUN/MALFUNCTAON® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
.. . .
L] 1 ] ..

' SPECIFIC MISSION RULES *

13-29] FALLURE TOQ ACHIEVE 'OOCKEC CCONTINUE MISSION - ¢ @ ANUN/OOCK/CCHPNY C8  MUST BE
UR MAINTAIN POWER . N ‘CPENED BEFURE 9 HRS AFTER CSM
TU Xx~LUNAR BUS *A. OPEN CB (11]) * SEPARATION BEC ALUSE o] THERMAL
LUADS FROM CSM LTG:  ANUN/DOCK/COMPNT CONSTRAINTS OF THE LIGHTING CONTROL

EPS: DES ECA "ASSEMBLY (LCA).
'
OPEN CB§26) ¢ @ NOMINAL MISSICN MAY BE PERFCRMECL
LTG:  FLOOD 'BECAUSE LCA, ECA ., AND BATTERY
EPS: DES ECA 'THFRMAL CONSTRAINTS wILL NOT BE
‘VIOLATED. .
.

B. ALTERNATE USE OF
BATTERIES 1+2¢3+r AND 4 ' @ QVERCURRENT PRAOTECTION IS LOST
UNTIL ACTIVATION CUNTIL A DES ECA CB IS CLOSED

v
PERFORM CSM/LM FINAL SEP *S-IVB/LM SEP CAMNNOT BE ACHIEVEC

‘wITHOUT MATING AY LEASY ONE
*UMBILICAL.,
1

L]
.
L]
.
]
.
.
.
.
.
.
L]
1
.
Ll
.
135-21| FAILURE TQO ACHIEVE *
S-1vA/LM SEPARATION *
UK FATLURE TQO MATE ¢
LM UMBLLICALS (P23 ¢
AND P24} ' *POWER CAN BE SWITCHED AND MAINTAINEC
' *WITH EITHER PLUG.
+
,
1
L]
L]
‘.
L]
1
.
.
L]
t
L]
L]
*
1
1
L]
.

L]
[]
L
L]
(]
[
(]
L
L
.
¥
L)
L]
1
0
.
4
L]
(]
)
]
. .
]

]

L

13-22] FAILUKE TJ ACHIEVE
CSM/LM FINAL
SEPAKATILN

DOCKED MUST PERFUKRM NORMAL
*UNDUCKING
L]

*A. RETRIEVE PROBE AND
t DROGUE AND INSTALL.

'Be AFTER UNCOCKING,
¢ DEPRESS CSM AND
JETTISON PROBE

CVERBCARC.
L] L]
13-22] +AILURE TO INDICATE °*TDEE A. CONTINJUE MISSIUN~- YOOCKING RING TUNKEL STRUCTURE DAMAGE
DLCKING PROBE EXTEND* ATTEMPT TDEE *MAY OCCUR TO THE EXTENT THAT TUNNEL

UR BuTH TALK BACK ‘
INDICATORS ARE ¢

BAKBER PULE *UNDCCKED
'

'PRESSURE CAN NOT HE MAINTAINED.
'
B, CONTINUE MISSIUN-
ATTEMPT DGCKING

L]

.

(] ]

1] 1]

L] L]

L] L]

] ]

15-24] CANNUT &kEMOVE CSM  *TDSE A. PERFORM CSM/LM FINAL '

1-URNARD HATCH ' SEP- ¢

L] L

*DOCKED 8. PERFURM CSM/LM FINAL '

' SEP- '

] 1

' IF LM MANNEG, PERFURM ¢

' EVT TO CSM. ‘

] L]

L] ]

. .

L] L)

1] .
MLSSE REY] CATE SECTIGH GROUP PAGE

aroLia 19 FaL] 573771 | bocking ano SPECIFIC

UMBLLLILAL 13-13
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MISSION RULES

SECTICN 13 - DOCKING AND UMBILICAL ~ CONCLUDED

R |KULE |CUNDITIUN/MALFUNCTION® PHASE ¢ " RULING ' CUES/NOTES/COMMENTS
L] . L]
] 1 L]
13-25| CANNOT REMOVE. 'O0CKED  *CONTINUE MISSION- 15PS AND SM RCS MANEUVERS MAY bE
DUCKING . ' _ *PERFURMED .
PRUBE y LM DRCGLE, ¢ YPERFURM EVT IF LM MANNED  *
AND/OR LM UPPER : . '
HATCH. ' ‘. :
. N L]
1 L] L]
. . *
L] L] L
L] L] L]
13-26| FAILURE TG RELEASE ¢DUCKEC  *REDOCK .
CAPTURE LATCHES ' ' '
A 1 .
. L] .
1 4 1
L] 4 .
. 1t ‘
13-27| P<IMARY FCrWARD TALL "CONTINUE MESSION '
HATCH LOCK/UNLCCK ¢ . .
MECHAN]S M . ' '
INOPFRATIVE ‘ . '
1] L] L
L] . L
. ] 1
. . L)
L) L) [
13-28| FAILURE 13 LOCK *TC AND E *CONTINUE M{SSIGN- *REF SCP AlS I. A—- ASSUMES HATCH
CSM F)KWARD (1ATCH  'DOCKEC  'ENTER IN SUITS *CAN BE SEALED AND SECURED WITH CABLA
' . ¢ PKESSURE
L} .
L] . L]
L] . L
. 1] ]
1] L) +
135-24| FAILURE 70 KEINSTALL*DOCKED  *AD UNCOCKING '
PKUBE AND/OR BROGUE ° . 1
Ok FAILUKE TU CLUSE ! . .
LM UPPER HATCH ‘ . '
1 . .
1 ) L] L
t L] ]
L] . - L]
L] * 1
13- 3] Luss (F PRIMARY ‘ALL *CUNTINUE MISSION '
UK SECUNDAKY ' ' '
DUCKING >YSTEM . ' '
] L []
FISSION | REv] DATE SECTION GROUP PAGE
apcLLo 15| Fne| 573771 | DOCKING AND SPECIFIC
UMBILL CAL 13-4
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MISSION RULES
SECTION 14 = CSM SEQUENTIAL

ILTEM

l4-1

la-3

la=e

14-5

l4-6

B T ]

' GENERAL *

- o -

LAUNCH

THERE ARE NQ SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED.

I AN ENTRY BATTERY IS LGLSTe THE EDS WILL BE FLGwiv UPEN LUuP,

ALL MISSICN PHASES (EXCEPT LUNAR ORBIT) ,

TU CONTINUE THE MISSION, BCTH PYRO BUSES AND BUTH LCGIC BUSES ARt REQUIRFOD,

PUWEKED UESCENT

THERE AKE AL CSM SEQUENTTAL SYSTEM FAILURES FOR WHICH POWERED DFSCENT WILL RF TERMINATED

SEGQUENTIAL LUGIC BUS &S CUNSICERED FAILED IF~=~

A. VULTAGE IS LESS THAN 22 VvCC AND UNABLE TO ACTIVATE RCS ENABLE ANO/CR SLA SEP
(CONLTOX AND/OR CO0123X SYSTEM Ar COOL171X AND/OR CONLl24X SYSTEM A).

Be LOLIC BUS SHCRTED GREATER THAN 10 AMPS,

PYKU QUS IS CONSIDERED FAILED [fF==-=-
A. SHORTED GREATER THAN 1O AMPS

b FAILURE TC PERFORM ANY SFQUENTIAL FUNCTION WlTH SUSPECTED FAILED PYRQO SYSTEM

KULE NUMBERS 14=-7 THROUGH
14=9 ARE RESFRVED

RELAYS

MISSION IREV CATE SECTIGA GRuUP P AGE

APGLLO 15 JFNL §5/3/771 JCSM SEQUENTIAL GENERAL
14-1
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MISSION RULES

SECTION 14 ~ CSM SEQUENTIAL = CONTINUED

R LTEM

-

14-11

¢ MANAGEMENT ¢

ARMING OF Tt SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GRCUND TELEMETRY S1TEs

THE FLIGHT CREW W{LL ARM THE LCGIC BUSES AND STAND BY FOUR A GO FROM THE GRUOULMN TO

ARMING THE PYRO BUSES.

RULE NUMBERS 14-11 THROUGH

14=19 ARE RESERVED,

PROCEED WITH

M1 551 0N

REV

DATE

SECTION

GROUP

PAGE

APGLLO 15

FANL

5/3/7T1

CSM SEQUENTIAL

MANAGEMENT

14-2
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MISSION RULES
SECTION 14 = CSM SEQUENTIAL = CONTINUED

R JRULE JCONODITION/MALFUNCTION® PHASE RULING ' CUES/NOTES/COMMENTS

B BT

¢ SPECIFIC NISSION RULES *

——— -

14-20] SEQUENTIAL LOGIC BUS'
A OR B LESS THAN OR
EQUAL Tu 22 VDC AND
UNABLE TQ ACTIVATE
RCS ENABLE AND/OR
SLA SEP RELAYS

¢CDOL17NX AND/OR CDD123X SYSTEM A,
'CNOLT1X AND/OR CDNL24X SYSTEM B

LAUNCh  *A. CONTIMJE MISSIUN-
ENTER 3-1 IF 8US NuT
RESTORED

‘€0 8. TERMINATE OPERATIUNS-

' TLC ENTER NEXT BEST PTP IF

. BUS NCT RESTORED

]

1LUNAR C. CONTINUE MISSION

*ORBIT/

CLUNAR

'STAY

164-21] PYRU BUS A UR B LESS!
THAN (JR EQUAL TO 35 ¢
voC .
1
As. SHORTED GREATER *LAUNCH
THAN 10 AMPS ¢
L]
'EO
"TLC
.

A.le CONTINUE MISSLUON

P S I T T R i I )

2. TERMINATE OPERATIONS- *A.2. USE BATTERY TIE FOR PYRO POWER
ENTER NEXT BEST PTP *TO AFFECTEN BUS,
[

*LUNAR
‘ORBIT/
CLUNAR
'STAY

'

.

Be SHURTED LESS THAN'ALL
17 AMPS .
L]
C. PYKO BUS TM READS'LAUNCH
0 VOC AND PYRO ¢

3. CONTINUE MISSICN *B. USE BATTERY TIE FOR PYRO POwWEF
'TO AFFECTED BUS,
L]

8. COWTINUE MISSIUN

Cels CONTINUE MISSIUN

)
(]
)
L}
.
L
’
.
.
[}
L
L]
L
.
L]
L
L)
L3
L]
L
L)
)
L}
L3
*
L]
‘
1
[}
L
1
L]
*
.
L]
L]
L]
Ll
L]
.
.
)
L]
.
.
L]
(]
t
.
L]
.
L]
L]
]
)
L]
L]
L]
.
*
1
.
L}
A
L]
L]

BAT ONBCARD '
GREATER THAN 35 ¢
voc . '
TALL 2. ATTEMPT FUNCTION 'C.2. ASSUME PYRO BAT  VERIFIEE
' US ING *GREATER THAN 35 VDC PRIOR TO ARMING.
' SUSPECTED FAILED duS *IF ENTRY BAT USED IN LIEU OF PYRC
' CNLY-=~ *BAT, VOLTAGE SHOULD BE APPROXIMATELY
' *= TG BAT BUS VOLTAGE.
' tA) IF FUNCTION .
. NORMALy CONTINUE °
' MISSICN .
L] L]
' (6} IF FUNCTION DOES ¢
' NCT WORK '
' NORMALLY, ENTER ¢
’ NEXT BEST PTP .
L] L
[] L}
1] 1
[} L]
] L]
mission | revl cate SECTIEN GRUUP P AGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 14 = CSM SEQUENTIAL = CUNTINUED

K FKULE 'CONDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
U ) . [] [ ] -
) i L ] [ i)

14=22 TELEMETRY INOLCATES *LAUNCH ¢ CONTINUE MiSSICN YPARAME TERS ARE CDT132Xs CDO133X, ANC
AN EUS VOTE INPUT 1.' ' 1CDO0134X RESPECTIVELY.
2, Uk 3 ' [ '
] L] . .
. “ A, IF ANY ENTRY BATTERY 'A.  BAT C
v ¢ LESS THAN 22 VOC, EOS  *MUNITORED ONBOARD.
' ' AUTO/CFF SWITCH TO OFF ¢
L] L] L
' 18, ALL ENTRY BATTERIES .
' ¢ GREATER THAN 22 VUOC--- ¢
¢ ¢ CHECK CORRESPONDING '
L] . EDS []
’ ' CB'S 1y 2y OR 3 CLOSED *
) ] L]
+ L] 1
» . L)
(] . L]
L] L] L]
14=-23 LET JETTISCN MOTOR ‘'LAUNCH  SCCNTINUE MESSION '
DUES NOT FIRE . ' '
' o ATTEMPT JETTISON PER CREW ¢
' ¢ CHECKLIST EMERGENCY '
¢ ¢ PROCEDURE .
] . []
+ . L]
L] . [}
L . .
14-24] SMJC ACTIVATES ‘€0 YCONTINUE MISSICN IF SOURCE *
PREMATURELY 'TLC '0F ACTIVATICN CAN BE .
' YCETERMINED AND ISOLATED. °*
1, [ L]
' TENTER NEXT BEST PTP IF '
. *SOURCE OF ACTIVATION CAN ¢
. INOT BE ISOLATED. .
[] L] L]
'ALL S CONTINUE MISSICN .
[] 1 +
[] L] L]
L] L] L]
] [] L]
) 1 L] 1
14=25| ACTIVATED CM RCS ‘ALL SCONTINIJE MISSICN 1C00173X AND/OR CON1T4X
PRESS LULIC RELAYS. ¢ ' .
: ' vA. PRIOK TO CM RCS '
' *  PRESS=--D0 NUT ARM '
. ' RESPECTIVE PYRO BUS ’
L] 4+ L]
' ' (FCR 8OVH INDICATIONS ¢
' ' PERFORM SLA SEP NITH '
' ' SECS ARM CB'S OPEN.) +
L] ) L]
' 8. AT CM KCS PRESS=--ARM ¢
» ! RESPECTIVE PYRO BUS .
[] L]
L] L] L]
. [] +
MISSION | REV] DATE SECTICA GROUP PAGE
APGLLO ISIFNL 5/3/71 | CSM SEQUENTIAL ] SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 14 - CSM SEQUENTIAL - CONTENUED

K <ULt |CONDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NUTES/CUMMENTS
' ' '
L] L] L
14-26] ACTIVATED SLA UEPLOY*ALL ¢CONTINUE MISSIGN $CDN123X AND/OR CDC124X
LUGIC RELAYS i U '
¢ *A. PRIOR TC SLA SEP==-- ‘'
3 ¢ DO NCT ARM RESPECTIVE .
: e PYRO BUS *
L] L] L]
! ‘8. FUR SLA SEP--- ‘
' . ARM RESPECTIVE PYRO BUS
! ¢ FIRST ¢
L} 1] L]
L] 1 L]
. 1 L
L] ] L]
] 1 L]
14=-27] UNABLE TO PERFORM ‘TiLC YENTER NEXT BEST PTP .
SLA SEPARATION . ' *
¥ 1] L]
L] . | ]
L] L] L]
' ' '
. L] 1]
. L] L]
l14-c8] ACTIVATED APEX *LUNAK *Ae CINTINUE MISSIUN- *DETECTED AT SECS POWER UP {(CD0230X
JETTISON LOGIC *ORBIT/ U DU NGT ARM PYRO BUSES ¢AND CD023X)
RELAYS *LUNAR . UNTIL MALFUNCTIUN HAS .
1STAY N BEEN ISCLATED ¢
" 1] L)
CALL ‘B. ENTER NEXT BEST PTP- '
' ' DO NCT ARM PYRO BUSES ¢
' ' UNTEL MALFUNCTION '
' * HAS BEEN [SOLATED. '
L] 1 L]
1 L] []
L] L] L)
] L 1]
MI SSION REV 1 CATE SECTICN GROUP PAGE
APOLLO 1S]FNL] 573771 FCSM SEQUENTIAL SPECIFIC
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NASA - Manned Spacecraft Center

SECTION 14 - CSM SEQUENTIAL

MISSION RULES

- CONTINUED

IKULE ['CUNWDITIUN/MALFUNCTION® PHASE RULING * CUES/NOTES/COMMENTS
- - -] o - -y - - — . T = T S - —— T} A S - - -y
o ¢ A . .
' ¢ ’ L} LN
14-26| ACTIVATEL DROGUE *LUNAFR *A. CONTINUE MISSIUN- *MAY. BF DETECTED AT ANY TIME (CEOOD1Lx
CHUTE DEPLCY LGOGIC 'ORBIT/ ¢ DU NOT ARM PYRU BUSES  *AND/OR CE0J02X)
KELAY *LUNAR *  UNTIL MALFUNCTIUN HAS ¢
ABTAY ¢ BEEN ISOLATED. .
. Ll L]
CALL 'B. ENTER NEXT BEST PTP- .
. . []
. * DO NQT ARM PYRO BUSES ¢
. *  UNTIL MALFUNCTION '
. ' HAS BEEN ISOLATED. '
L] L] 1
. . .
L L .
L] L} 4
. . +
14-39] ACTIVATED PILLT *LUNAR *A. CUNTINUE MISSIUN=~ ‘OETECTED AT SECS POWER UP PRIOR TC
CHUTE DEPLCY LOGIC ‘ORBIT/ ¢ DU NOT ARM PYRO BUSES  *ENTRY (CE7773X AND/OR CEQO04X) WITH
RELAY TLUNAR ' UNTIL MALFUNCTION HAS  *ELS BAT A{B) CB CLOSEN,
1STAY ' BEEN ISCLATED .
. ) L]
‘aLL '8. ENTER NEXT BEST PTP- .
. * DO NCT ARM PYR] BUSES ¢
. ' UNTIL MALFUNCTION HAS ¢
' *  BEEN ISCLATED '
. ] . ]
. L] )
. L] 1
Ll L] L
KULE NUMBERS 14-31 ¢ . *
THROUGH 14-49 ARE ¢ . '
RESExVED. . . '
MIsstun | REV] CATE SECTIEN GROUP P AGE

APCLLO 15 FNL

5/3/71

CSM SEQUENTIAL SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTEUN 14 - CSM SEQUFNTIAL = CONCLUDED

| 11em
INSTRUMENTATICN REQUIREMENTS
MISSION feLL
14-5¢c| “eas veEscrIPTION FCM ONBUARD TRANSDUCER S CATEGORY REFERENCE
PYRU BUS A VOLTS €005V 1 of 14-21
PYRU BUS 8 VOLTS CC2I6V ecea- —————— 2 M 14-21
SEG LUGIC BUS A VOLTS  CCO2)0V HD 14-21
StV LOGIC BULS B VvOLTS cco22lv eeee- —————— HO 14-2"
APEX JET A cnN230x emmce 0 ceccee HD 14-29
APEX JET B C00231x HD 14-29
DROGUE DEPLGY A CEO0IIX  mmmmm mmmae- HD 14-39
DROGUE DEPLCY 8 CENNI2X = =eeme | ecacao HD 14-32
PILOT CHUTE DEPLOY A CEO0I3X  mmmmm mcmcee HD 14-31
PILUT CHUTE DEPLI)Y B CEODYax eeeaa ———e—a- HD l14-131
SLA SEP KELAY A CDO1 23X —- —————- HD 14-26
KCS/SCS ACTIVATE A €00173X —— HD ———-
SLA SEP RELAY B CD0124x HD 14=-26
RCS/S5CS ACTIVATE B CO0171X meeme mmeee - 7
CM RCS PRESS SIG A COILT 3X —— HO 14-25
C4 RCS PRESS SIG 8 CCOL 74x —-- HO 14-25
CM~SM SEF RELAY A C00M23X  cemem emeeee HD -—
(M-S SEP RELAY o CDOM24x ———- ———-- HD ——
ChEW 480RT A €00139x m———. el HD ——
CKEW ABURT B cno131x e Y
fUS ABOKT VCTE 1 C00132X e el HD 14-22
ELS ABUKT VOTE 2 COOL33X  mmee- ——— HD 14-22
£0S ABIKT VCTE 3 CDO134X ———- ————— HD 14-22
EUS AGORT A (4 T S p— ————- HD ——
EUS ABUKT 8 ccoldsx mmeee mmeee W —mme-
MATie CHUTE DISC A CFO321x ——- ————— O mmeee
MAIN CHUTE DISC 8 CEN322X —--- —————- HD ——
EUS ABOKT REC A #50980X —— HD ———--
ES ABOKT REG B 850081X —— HD ————-
DUCKING PROBE TEMP €50223T  memem meen -- HD
CSM-LM LOCK RING CD1154x HD 13-22
SEP KELAY A
CSM=L M LLCK KING CC1155% e meeee- HD 13-22
SEP RELAY B .
LM CURRENT cc29s2¢ METEK CUMMON HO ———
mission Jrev] oate | secrion _GRQUP PAGE
apaLLo 15 £nek s/3/71 [ csm secuentiac | INSTR REq
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 - GUYDANCE AND CONTROL

15-1

15-2

15-3

' GENERAL ¢

LAUNCH

THERE ARE NO FAILUKES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABURT.

EARTH ORBIT PHASE

A IN CRUER TO CONT{NUE THE MISSIUN PAST THE NEXT BEST PTP, THE GUIDANCE AND CONTROL SYSTENS
MUST PROVIOE SPS CRITICAL BURN CAPABILITY AND ONE BACKUP DEORBIT METHOD (SM OR HYBRID).

THE FCLLOWING MINIMUM CAPAEILITIES MUST BE AVAILABLE---

L. ATTITUDE CONTRCL--- DIRECT RCS AUTG ATTITUDE CONTROL AND RATE DAMPING IN
EACH AX1S.

2. TVC (CRITICAL RURNS)=== CNE TVC SERVO LOOP IN EACH AXIS AND ONE TVC CONTROL
MCDE (ACCEL CMC EXCLUDED).

3. BACKUP DEOKBIT==- A5 LUNG AS ENCUGH PKROPELLANT IS AVAILABLE FCR AN SM
VEURBITy THE G AND € SYSTEMS MUST PRUVIDE THAT CAPABILITY., [F SM DEQRBIT IS
NCT PGSSEBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILUKE, THFE G AND C
SYSTEMS MUST PRCVIDE CAPABILITY FCk A HYBRID DEORBIT,.

(A) SV DEORBIT REWLIREMENTS=~=

~ THANSLATICN CAPABILITY

- ONE OPERATICNAL FOAI

- &ATE CAMPING IN ALL THKEE
AXESe CAP LR SCS

(3} HYBRID DEQRRBIT REQUIREMENTS= ==

~ ALL SM CEURBIT REW IREMENTS
(PATE CAMPING MUST BE 5CS)
- UPERATICNAL IMJ, CMC, AND
MAIN CSKY .
- TwU UPERATICMAL RHCHS

Ye IN CRDER TO PERFURM A NIN-CRITICAL BURN AFTER THE STURAGE TANKS ARE EMPTYey THE G
SYSTEMS MUST PRUVIDE THE CAPASBILITY TU EXECUTE AN ULLAGE MANFUVER BY EITHER CMC AUTO
DAP)y SCS AUTUy OR DIRECT ULLAGE.

Ce IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE, THE GUIDANCE AND CCNTROL SYSTEMS

AND C

(RCS

MUST

PROVIDE SPS NON-CRITICAL GUIDANCE AND CCNTROL SYSTEMS BURN CAPABILITY. THE FOLLOWING

MINIMUM CAPABILITIES MUST ALSC BE AVAILABLE TC BE GC FOR TL[---
1. ATTITUUE CONTRCL--- CIRECT RCS AND KATE DAMPING IN EACH AXIS.

2. IVC=-=- TWu SERVC LGLPS ANV BCTH G AND I+ TVC AND ONE SCS TVC CONTROL MODE
(ACCEL CMD EXCLUDED).

3. G ANU N=== CMC, IMUe¢ AND ONE DSKY FULLY UPERATIUNAL AND OPTICS OR COAS
CAPABLE OF ALIGNING PLATFORM,

4 CISPLAYS-== CNf CPERATIONAL FDA{.

5. ATTITUDE REFERENCE-~=~ REULDJNDANT ATTITUOE SUURCES ARE REQUIRED FDR HIGH=-SPEED
ENTRY

THANSLUNAR CUOAST

IN NkDFR TC CONTINUE THE MISSION PAST THE NEXT BEST PTPe THE GUIUANCE AND COATROL SYSTEMS
PROVIDE THE FOLLOWING MINIMUM CAPABILITIES=--~

A, ATTITUDt CONTRCL=--- DIRECT KCS ANC RATE DAMPING IN EBACH AXIS,
B KCS TRANSLATION=--- X=-AXIS VIA AUTC COILS OR DIRECT ULLAGE PUSHBUT TON.

MUST

MI SSEUN REVE DATE SECTIGA GRuUP P AGE

APQOLLO 15{FNLE S/3/71 J GUIDANCE AND GENERAL
CONTRUL 15-1
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MISSION RULES

SECTICN 15 = GUIUANCE ANC CONTROL — CONTINUED

15-%

15-6

Lyl

IN OURDEK TC COMMIT TO LOI, THE FOLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLE--~

A. ATTITUQE CCNTRdL--- CIRECT RCS AND RATE CAMPING IN tACH axis

e TVC~-~ BOTH SERVOU LCCPS [N INERTIAL YAW, ONE IN PITCH (IF NPS IS AVAILAKLE FOR ABORTS AND
FOKk TEI)s AND TwO TVC CONTRCL 9ODES ¢ ACCEL CMD EXCLUDEU).

Ce G AND N-== THE G AND N MLST BE FULLY CPERATIONAL WITH THE EXCEPTINN OF CPTECS AND UNE DSKY

0. SPS=-- NCACRITICAL BURN CAPABILITY IS REQUIKED

LUNAK ORBIT

A. LUNAR UKBIT wltlL BE TERMINATED EARLY IF £ITHER kcDUNCANT ATTITUNE CONTRUL QR NONCKITICAL
SPS CAPABILITY IS t0ST. RENDUNDANT SPS CUNTRUL IS REQUIKED IF LM DPS IS NuJT AVAILABLE FUR
TEL.

S IN URDER TC PEREDIRM A NINCRITICAL BUKN, THE G AND L SYSTEMS MUST Bt ABLE TO PRUVIDE AN
ULLAGE MANEUVER BY EITHER CMC AUTO (KCS DAP)y SCS AUTOs OR CIRECT ULLAGE.

UnOUC KED

THE UNDOCKED PHASE WILL BE DELETED OR TERMINATED IF THE GEC SYSTEMS CAMNQT PROVIDE REDQCKING OR
LM RESCUE CAPABILITY. THE GEC SYSTEMS MUST PROVIDE DIRECT RCS AND TRANSLATION CAPABILITY IN
EACH AXIS, AND RATE DAMPING IN TWO AXES, FOR LINE-OF-SIGHT CONTROL. IN ADDITION, THE FOLLOWING
MINIMUM CAPABILITIES FOR LM RESCUE MUST BE AVAILABLE---

UPERATICAAL PTICS UR VviF SUBSYSTEM ANU CiLAS
- UNE DSKY

= TwanwSLATIUN CAPABILITY IN £ACH AXIS

- KATE VAMFING IN Twl AXES

- OPERATIGNAL IMU AND CMC

- UNE UPERATIUNAL RHC

- ONF GPtkAT{ONAL FUAL

- DIRECT RCS IN ALL TVHREE AXES

= NUNCRITICAL SPS BURN CAPABILITY

MISSION REV] CATE SECTION GRUUP P AGE

APCLLO 15] FAL] S5/3/71 | GUICANCE AND GENERAL
CONTRGL 15-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 15 = GUIGANCE AND CONTROL = CUNTINUED

15-9

ASCENT, DESCENT---THLRE ARE NC GUIDANCE ANC CONTRUL SYSTEM FALLUKES THAT AFFECT THE ASCENT (R
DESCENT PHASES.

LUNAFR S1AY PHASE

LUNAR STAY WILL BE TERMINATED EAKLY IF REUUNDANT SPS CONTROL CAPABILITY IS LCST. IN ADDITION.
THE FULLOWING MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOR THE ACCOMPLISHMENT OF TEIl~--~

A, ATTITUVE CUNTRLL==-CIRECT RCS IN THREE AXES AND RATE DAMPING IN TwC AXES
B. TvC=-==BOTH SERVC LCCPS AND TWO TvC CONTKOL MUDES (ACCEL CMD EXCLUDED)

C. G AND N=-==THE G ANC N MUST BE FuULLY OPERATIUNAL WITH THE EXCEPTION OF QPTICS
AND EITHER DSKY -

CSM EVA

CSM EVA WILL BE NO~GO/TERMINATED FOR LOSS dF THREE-AXIS ATTITUDE CONTROL (REF MR 17-5)

Ml SSION REV] OATE SECTION GROUP P AGE

APCLLO 15 FNL] 5/73/71 | GUIDANCE AND GENERAL
CUNTREL 15-3
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MISSION RULES
SECTION 15 - GUIDANCE AND CUNTROL ~ CONTINUED

ITEM

Py e |

15-10

15-11

15-12

15-12

15-14

' SYSTEMS MANAGEMENT ¢

ATTITUDE CONTROL-=-=CSM IN ACTIVE RCS CONTROL- LM WILL NOT BE IN ACTIVE ATTITUDE HOLD. LM IN
ACTIVE RCS CONTROL.- CSM WILL NCT BE IN ACTIVE ATTITUDE HOLD. FOR DOCKING ACTIVITIES AFTER
OPENING THE APS INTERCONNECT (8CTH VEHICLES IN ACTIVE RCS CONTROL), THE CSM MUST BE IN A TIGHTER
OEAUBAND THAN THE LM.

PIPA BIAS WILL BE UPDATEC wHEN ACTUAL BIAS DIFFERS FROM THE VALUE IN CMC ERASABLE B8Y +/-.0(3
FT/SEC2. THE FAILURE LIMIT CN THE CSM ACCELERUOMETER IS +/-.164 FT/SEC2. THE FIRSY GYRU BLAS
URIFT WILL BE UPDATED If THE CRIFT IS +/- 1 MERU (.015 DEG/HR). THEREAFTER, ¢¥- 3 MERU (+/~
+045 DEG/HR) WILL BE THE UPDATE CRITERIA, THE FALLURE LIMIT ON THE CSM GYRC IS +/- 100 MERU
{+/~ 1.5 OEG/HR).

DELTA V CCUNTER DRIFT

A. FOR SPS BURNSy THE DELTA V COUNTER SHCULC BE APPROPRIATELY BIASED FOR DRIFTS OF GREATER
THAN 0,03 FT/SEC2.

Be FGK RCS BURNSy THE DELTA V COUNTER WILL BE BIASED FOR DRIFTS GREATER THAN OR EQUAL TO 0.01
FT/SEC2. SHOULD THE CRIFT BE GREATER THAN O.1 FT/SEC2 » THE EMS WILL BE CONSIDERED FAILED.

DAP INITIALIZATIUN

GIMBAL TKIMS---wWilLL Bt UPOATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF ThE
PKEVIOUS MANEUVER AS NONITGRED ON TELEMETRY, IF THE PREVIOUS MANEUVER WAS SCS CONTROLLED. IF
THE PREVIOUS MANEUVER WAS GSN CCNTROLLEDy THE CMC STORED VALUES WILL BE USED. TRIMS wWILL BE
REINITIALIZEDO FROM THE GRCUND AFTER EACH VEFRICLE CONFIGURATION CHANGE AND AFTER ‘EACH WEIGHT
UPDATE. TRIMS MUST BE UPCATEC WHEN GROUND COMPUTED VALUES DIFFER FRUM CMC STORED VALUES BY 0.5
DEGREE.

CSMy LM WEIGHT-~- SHOULD BE UFCATED WHEN GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES 8¥
1.0 PERCENT. WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10.0 PERCENT.

SPS THRUST CONSTRANTS
A. ET DECAY WILL BE UPDATED WHEN ACTUAL VALUE DOIFFERS FROM LOADED BY ¢/- 0.05 SECONDS.

B. EFIMPLl6 WILL BE UPDATED WHEN ACTUAL VALUE DOIFFERS FROM LOADED BY TBD LB THRUST.

. RULE NUMBERS 15-15 THROUGH
15~19 RE SERVED.

MISS{ON REV|} DATE SECTION GROUP P AGE

APULLO 15| FNL] 5/3/71 | GUICANCE AND SYSTEMS
CONTROL MANAGEMENT 15=4
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 -~ GUJDANCE AND CONYRQL - CONTINUED
R |'RULE ['"CUNDITION/MALFUNCTION® PHASE * RULING ' CUES/NOTES/COMMENTS
U b * L ] L]
t i . . .
¢ SPECIFIC MISSION RULES °*.
15-20] LUSS OF EITHER SALL *CONT INUE MISSION *A. REF MALF PROC—--
BMAG 1 OR 2 ¢ e *
IN EITHER PITCH . . *G AND C=193,44¢8
JUR YAW CHANNEL ¢ . '
. * YSCS=193¢3Ar¢6
L] . [ ]
. . "B, NU SCS AUTO TvC
L] . .
. M 'C.. IF IN YAW CHANNELy, AFTER 4N56
M * 'RSI IS USABLE IF REMAINING GYRO IS
¢ ' YSELECTED FOR RATE, RSI  MUST 8E
' * *REALIGNED, IN ADDITION TO THE ABOVE,’
' ¢ *FOR YAW FAILURE. AFTER ,05G,
1’ , L)
L] L] .
L] 1 L)
] L] .
] L] L]
15-21] LUSS OF 6OTH BMAG 1 'LAUNCH  *A. CONTINUE MISSION *A, MTVC ACCEL CMD IS ONLY MODE II1
AND 2 IN EITHER . . YOR MODE [V SPS CCATROL MODE.
PITCH OR YAw CHANNEL® . '
* . L]
L] . L]
L] . ]
'‘TLC *B. NO-GC FOR LOI ¢
L] . L] L]
‘wo *C. NO-GC FOR UNDOCK ING-~ 'C. PLAN DPS TEI
. ' ENTER NEXT BEST PTP \
. ' IF LM OPS NOT AVAILABLE '
: ' FORTEI !
L] . L]
. L] [ ]
'DESCENT  *D. CUNTINUE MISSION .
L] L] L]
YCSM EVA  YE. CCNTINJE MISSION '
. L] .
‘ALL *F. TERMINATE PHASE AND ' .
*OTHERS '  ENTER NEXT BEST PTP *IN EARTH ORBIT, LOSS OF PITCH
¢ ¢ * *CHANNEL RESUWLTS [N ALL THREE DEORBIT
J ¢ *METHODS BEING SUBJECTED TO SINGLE
¢ ' *FAILURES IN THE G AND N SYSTEM, THE
¢ ¢ 'YAW LOSS PRECLUDES HYBRID OEORBIT
¢ ¢ "AND SUBJECTS BOTH REMAINING DEORBIT
N ¢ YMETHONS TO SINGLE FACLURES IN THE G
¢ ¢ *AND N SYSTEM
L] . .
[ [ ] i
VENTRY YG. CONTINUE MISSION 'Ge RSI AND SCS FOAI ROLL UNUSABLE
' . *wITH YAW CHANNEL FAILURES.
. . L]
L] L] L]
. L] .
. L] .
15-22] LUSS OF ROLL BMAG ¢ . L
L] L] .
A. NUMBER CNE 'ALL *A. CONTINUE MISSION TA.l. MANUAL ROLL ATTITUDE CONTROL
' ' *REQUIRED IN ALL SCS MODES.
L] + L]
. * ' 2. FOR ENTRY NC SCS FDAI ROLL.
' ¢ 'RSI1 VALID.
L] v .
, . L] .
B. NUMBEK TWU 'ALL *B. CCNTINUE MISSION '8.1, USE OF ATT 1/RATE 2 AND LIN
’ . 'CYCLE MAY PROVIDE RATE DAMPEC
' . 'ATTITUDE HOLD WHEN RCS DAP IS NOT
' . 'USED, GYRO PACKAGE 2 MUST  BE
' . 'POWERED DOWN TO EFFEGT ATTITUDE HOLC
. . *IF FAILUWRE IS HARDOVER.
[] . .
. . ' 2, SELECTION OF RATE 1  WILL
' . 'PROVIDE BOTH RSI AND SCS FOAIl ROLL
. . *FOR ENTRYs RSI MUST BE REALIGNEC
J . *FOR RULL FAILURE AFTER .05G.
MI SSION REVE CATE SECTICN GROUP PAGE_
APOLLO 15| FNL] 573771 | GUICANCE AND SCS
CONTROL 15~5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 15 =~ GUIDANCE AND CONTROL = CONTINUED

R |RULE |CUNOITIUN/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
L] 1] L]
-0 ] 4+
15-23] LUSS OF BOTH ROLL  'LAUNCH  *A, CONTINUE MISSION .
BMAG®S . . '
(¥ -3s] ] '
L] * 1]
. *8.1. NO GO FOR TLI .
L] . . [ *
. ¢ 2. ENTER NEXT BEST ’
. .. PTP 1F SM DEORBIT .
. s NOT AVAILABLE - .
. *
'"TLC *C. NO-GC FCR LOL 'C. NO SCS FOAI ROLL OR RSI
' . YAVAILABLE FOR ENTRY.
"ALL "Co CCNTINUE MISSION Vo
YOTHERS ¢ '
L] * ]
. . ]
[] * L) .
15-24| LOSS UF EITHER TvC * . - MAINTAIN 20 LBSZQUAD/AXIS  FCR
SERVO LUOP IN . ' 'HARDOVER RECOVERY FOR UNDOCKED AND
EITHER PITCH DR YAw ' * + T8D LBS/QUAD/ AXIS FOR  HARDOVER
AXIS . . 'RECOVERY FOR DOCKED SPS MANEUVERS.
1 1 ] L]
SLAUNCF/ *A. CONTIMJE ALTERNATE ED
'EQ ¢ MISSIGN .
' ' SELECT 1 CR 2 ON TVC '
. ¢ GIMBAL DRIVE SWITCH '
[ ' IN APPROPRIATE AXIS '
L] ] ]
TLC *B. GO FCR LOI IF '
. ¢ REDUNDANCY CAN BE .
U ' MAINTAINED IN INERTIAL ¢
¢ ' YAW AXIS ’
. T 1]
'"wo *C. N0O-GC FCR UNDOCK ING~ *Ce. IN LUNAR ORBITe PLAN OPS TEl.
. ' ENTER NEXT BEST PTP .
' ' IF LM DPS NOT AVAILABLE *
. *  FOR TEI '
. . L]
DESCEAT *D. CUNTINUE MISSION '
[] . .
ALL tE. TERMINATE PHASE AND ¢
TUTHERS ¢ ENTER NEXF BEST PTP '
. . .
L] . .
L] . .
15-25| LOSS OF BOTH T¥C 'LAUNCH  'A, CONTINUE MISSION 'A.l, REF MALF PRCC & ANO C-1¢ & ANC
SERVO LOCPS . ' IN-4y SCS-AL
. ¥ L]
’ . ' *2. NO MODE I11 OR IV CAPABILITY.
. . 'LIMITED LANDING POENT CONTROL 1A
. . *MODE III OR IV WITH SM=RCS.
[} ] L]
'ED '8, ENTER NEXT BEST PTP .
¥ ) L]
U ¢ RCS DEOREIT J
. L] L]
"TLC *C. NO-GO FOR LCI '
. . L]
. . .
'DESCENT *C. CONTINUE MISSION .
. L] .
. 1 .
ALL YE. TERMINATE PHASE AND 'E. IN LUNAR ORBIT, DO DPS TEl.
'OTHERS '  ENTER NEXT BEST PTP '
1] L] 1)
. L] L]
. . 3
L] L] 1]
15-26| LOSS OF PROPORTIONAL® . '
CONTROL FROM--- ' ’ J
. * . . 4
A. EITHER RHC 'ALL A, CONTINUE MISSIuUN .
' ' USE REMAINING RHC '
. L
Be BOTH RHC'S TALL *B8. CONTINUE MISSION 8, NO MTVC RATE OR NTYC ACCEL CHMD
' ' USE OIRECT RCS OR YCAPABILITY
' ' ACCEL CMD FCR MANUAL .
. ¢ MANEUVERS
MISSEON | REV] DATE SECTION GROUP PAGE
APOLLO 15] FNL] 5/3/71 | GUIDANCE AND SCS
CONTREL 15-6
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MISSION RULES

SECTION 15 = GUIDANCE ANU CONTROL - CONTINUED

R |RULE JCUNDITION/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
. L] 1)
e L] ]
. . ) «
15-27] LUSS OF DIRECT . * ¢, REF MALF PROC SCS 5
RCS CONTROL FROM==- ¢ ' .
[l . .
A. EITHER RHCy» ANY *ALL *9A, CONTINUE MISSION ¢
OR ALL AXES ' ' .
. . . .
Be BOTH RHC'Ss SAME °*LAUNCH *f.1. CONTINUE MISSION ¢
AXIS ' . '
[ . .
'DESCENT * 2. CONTINUE MISSIUN '
. . ]
*LUNAR ¢ 3. CONTINUE MISSION L
1STAY ¢ '
L] . L)
'CSM EVA ¢ 4o CONTINUE MISSION '
[ t ]
(] L] L .
*ALL ' 5o TERMINATE PHASE AND *B.5. FAILURE VICLATES DIRECT RCS
*OTHERS ¢ ENTER NEXT BEST PTP *REQUIREMENT.
. 1 *
C. BOTH KHC'Sy TwU °*LUNAR *Cele TERMINATE PHASE AND ¢
AXES *STAY ¢ ENTER NEXT BEST PTP ¢
] * .
* CSM/EVA * 2. . CONTINUE MISSION ¢
[ [} .
15-28] COMPLETE LCSS OF ' ¢ *. REF MALF PROC <CS1
AUTO ATTITUDE ' . .
CONTROL IN PITCH M ¢ *SUSPECTED FAILURE NOULD 8E AUTC
AND YAW CHANNELS ' . CINHIBIT CIRCUITRY.
[ [ 1
Ao CUNTHRCL IS 'ALL *A. CCNTINUE MISSIUN- :
REGAINED BY ! . AFTER SM JETTISUN EMS ¢
UPENING EMS Cd'*'S * ¢ MAY BE REENABLED .
' ¢ NITHOUT LOSS OF AUTO '
[ 0 RCS ’
' . [
e CONTROL IS YALL *Be CCNTINUE MISSIUN ‘8¢ NO SCS ATTITUCE CONTROL
REGAINED BY ! ' s
PLACING S/C ¢ * '
CONTKOL SwI TCH TO* ' '
CMC. ' ' . ¢
] [ .
€. CONTRQL L[S NaT OESCENT *C.l. CONTINUE MISSION '
REGAINED ‘ ' '
' CSM/EVA * 2, CONTINUE MISSICN ’
1 [ [
L [ )
*ALL ¢ 3. TERMINATE PHASE AND *Ces3 FAILURE VIOLATES RATE DAMPING
*OTHERS . ENTER NEXT BEST PYP- 'REQUIREMENTS.
' ' USE DIRECT ULLAGE AND *
. ‘ DI RECT RCS. !
. ] [
1] 1 L]
15-¢9] LUSS Uk FLIGHT . ' *. REF MALF PROC G6C-1,2,3,4,566
DIRECTOK ATTITUDE ' v ¥
INDICATORS . ] '
. [] .
(] ) )
A. ONE CALL *A. CONTINMJE MISSION .
[} ] : [
B+ BOTH *LAUNCH *Bole CONTINUE MISSION ¢
" . . ]
*TLC ¢ 2, NO-GC FCR LOI ’
. ] .
*DESCENT ' 3., CONTINUE MISSLION M
L) L] ’
'LUNAR ' 4, CONTINUE NISSLON A
t6TAY ' .
L] ‘' .
*CSM EVA ' 5, CuNTINUE MISSIOUN *S. IN LUNAR ORBIT, DO DPS TEIl.
(] ' .
CALL ' 6. TERMINATE PHASE AND .
*OTHERS . ENTER NEXT BEST PTP .
' ’ .
[ [ .
MISSION REV] DATE SECT ION GROUP PAGE
APOLLO 1S)FNL] S7/73/T71 | GUIDANCE AND SCS
CONTRGL 15-7
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MISSION RULES

SECTION 15 = GUIDANCE AND CONTROL - CONTINUED

-

RULE

CUNDITIUN/MALFUNCTION

*  PHASE

RULING

¢ CUES/NOTES/CNMMENTS

15-30

LOSS OF ACL PHASE A

L]

'

.

'~ LOSS OF AC1 PHASE A RESULTS IN THE
*LUSS OF=w==

'

*A. - REDUNDANT SERVO tOOP POWER.
*BOTH SERVO LOOPS MUST BE PUWERED BY
'THE SAME BUS.

.

'B. PROPORTIONAL ATTITUDE CUNTROL
*FROM BOTH RHC'S.  ALL PROPORTIONAL
'CONTROL FROM RHC NO. 1.

‘. Foat NU. 1

ED. GYRO ASSEMBLY NO. 1

‘e SCS TOTAL ATTITUDE ERROR
*F.sCs TOTAL ATTITUDE

'G. SCS AUTO TVC CAPABILITY

*He, SCS MINIMUM INPULSE CAPABILITY

L ) SCS ATTITUCE CONTROL RATE

" YDAMP ING
.

‘Je GPI P AND Y DRIVE NO. 1
.

‘. IN EARTH ORBITe LOSS OF ACl
*PRECLUDES HYBRID DEORBIT AND
*SUBJECTS BOTH REMAINING DEORBIT
*METHODS TO A SINGLE FAILURE (AC2
*PHASE A) .

L]

]

*LAUNCH Ae. CUNTINUE MISSION .

[ [}

'TLC 'B. NO-GO FGR LOI 4

. . N .

'DESCEANT 'C. CONTINUE MISSION .

L] . . Ll

*CSM EVA °*C. CUNTINUE MISSION .

. ] .

YALL 'Ese TERMINATE PHASE AND ‘E« IN LUNAR ORBIT DO OPS TEl.

YOTHERS ¢ ENTER NEXT BEST PTP ’

L L} .

. . ]

. [] .

[] . ]
MISSION |JREV] DATE SECTION PAGE
APOLLO 15| FNL] 5/3/71 | GUIDANCE AND

CONTROL 15-8

223



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL - CONTINUED

RULE

'CUNDIT IUN/MALFUNCTEON?

PHASE ¢

RULING

¢ CUES/NOTES/COMMENTS

1
L}
.

L] L]
1] L]
. L] L]
15-31] LOSS OF AC2 PHASE A * J '~ LOSS OF AC2 PHASE A RESULTS IN THEf
. J *L0SS OF--~
[ ] L] L]
: e A, REDUNDANT SERVO LOOP POWER
. . .
' ’ '8, ALL PROPORTICNAL CONTROL
1 e, L]
' ' 'C. FDAI NO. 2
v . L
: : 'D. GYRO ASSEMBLY NO. 2
.
' ' YE.' SCS PITCH AND YAN TOTAL ATTITUDE
L] L] L]
! ' *F, ALL SCS TVC CAPABILITY (AUTO,-
' ' YRATE AND ACCEL CMD)
L ] . L]
' ' 'G. RSI
L] L] L]
' * '*H, GPI P AND Y ORIVE NO. 2
1 L} ‘
' ' ', IN EARTH - ORBITy LOSS OF AC2
. v YRESULTS IN ALL THREE DEORBIT METHODS
N ' 'BEING SUBJECTED TC A SINGLE FAILURE
' ! *(ACl PHASE A).
. L] L]
YLAUNCF  'A. CONTINUE MISSIUN '
. L] .
"TLC *B. NO-GO FOR LGI .
’ . L]
YDESCENT *C., CONTINUE MISSIUN '
. . L]
1CSM EVA  *D, COUNTIMNUE MISSION '
L] . . .
YALL 'E. TERMINATE PHASE AND ‘e, IN LUNAR ORBIT, DO DPS TEl.
*OTHERS ¢  ENTER NEXT REST PTP '
‘_ L] 1] [
1] L] L]
L] L] .
L] 1] L]
. 1] L) :
15-32] LOSS OF ORBIT RATE 'ALL *CONT INUE MISSION VREF MALF PROC G AND C-4+5
OISPLAY (ORDEAL) ’ ' f
EARTH AND LUNAR ' [ .
L] . 1
L] 1] 1]
L] . .
1 . L]
1 . .
15-33] LOSS OF ENTRY 'ALL *CONTINUE MISSICN YREF MALF PROC EMS-1
MUNITOR SYSTEM ' ’ '
L] L] 1
. 1 L]
L] [] L]
L] . L]
15-34] GROUND AT vALL *CONTINUE MISSIDON- YREF MALF PROC G AND C-1
EITHER SPS SuL ' YCPEN SPS PILOT '
DRIVER QUTPLT J VALVE CB*S [
AND UNABLE TO REMOVE? ' '
‘ L] L] .
L] . L]
[ ] (] t
L] L] L]
. L] .
. L] L]
(] L] L)
1] . .
MISSTION | REV] OATE SECTION GROUP PAGE
APULLO 15] FNL] 573771 | GUIDANCE AND SCS
CONTROL 15-9




NASA - Manned Spacecraft Center

MISSION RULES.
SECTION 15 = GUIDANCE AND CONTROL = CONT INUED

RULE [CONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
; L] L] L]
! L] L] IA
. . .
15-35| LUSS OF TRANSLATION *LAUNCH  *A. CONTINUE MISSION ’
HAND CONTROLLER . J '
L] L] .
'EARTH "B, ENTER NEXT BEST PTP 'B. VIOLATES BOTH SM AND HYSRID
'ORBIT ' YDENRBIT MINIMUM REQUIREMENTS.
£ ] L] L]
"TLC 'C. CONTINUE MISSION '
. 1] N .
"wu "0, NU=GC FCR UNDOCK ING *VIOLATES LM RESC UE MINIMUW
¢ ' *RFQUIREMENTS.
L] L] .
YUNDCCKED *E. DOCKED o
. . L] 1]
‘ALL *Fo. CONVINUE MISSIUN '
SOTHERS ¢ '
[] L] L]
1] L] L]
. L .
15=-36| CUMPLETE LCSS OF RHC!* 4 ‘
L] . L] N .
A+ ONE RHC TALL ‘A, CUNTINUE MISSION .
. . .
8. BOTH RHC'S SLAUNCH  *B.l. CONTINUE MISSION L
[] (] . )
"TLC ' 2. NO-GC FOR LOI '
. L] .
YDESCENT * 3. CONTINUE MISSION Al
] [] L]
CLUNAR ' 4, CONTINUE PISSION '
YSTAY e '
1 L] .
'CSM EVA * 5. CONTINUE MISSION ¢
L] . .
CALL ¢ 6. ENTER NEXT BEST pPTP L
YOTHERS ' ¢
[N L] L]
[l ] .
.
.
RULE NUMBERS 15-37 ¢ .
THROUGH 15-49 ARE . N
L]

RESERVED.

MISSION REV] DATE SECTION GROUP PAGE

APOLLO 15| FNL] 5/3/71 § GUIDANCE AND SCS
CONT ROL 15-10
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MISSION RULES

SECTION |5 - GUIQANGE AND QONTRQL = CONTINVED

K PRULE PCONDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTE S/CUMMENTS
T ' ) P
U ] ¢ .
. * L] )
15-50] LUSS OF CCMMAND ¢ ¢ YREF MALF PROC G AND N-5
MODULE COMPUTER * ' . '
_' L] L]
YLAUNCH " "A, CONTINUE MISSION ¢
. [] . )
[ ] . L}
'EQ Bs CONTIMJE ALTERNATE EU  'B. VIOLATES HYBRID DEORRIT MINIvUM
. . MISS ION *REQULREMENTS
' ' IF BCTH SPS AND SM '
¢ ¢ DEORBIT CAPABILITY ¢
. . AVAILABLE '
L] * . ¥
TLC *Cs NO-GC ¢GR LCI t
L] L] L}
“wo 0. NO-GO FOR UNDOCK IG- 'D. IN LUNAR ORARIT, PLAN DPS TEI
¢ ' ENTER NEXT HBEST PtP . : k
' J IF LM DPS NDT AVAILABLE *
. ' FOR TEI '
L] [} 4
*UNDOCKED 'E. DOCK *F. VIOLATES LM RESCUE  MINIMUV
' ‘KEQUIKEMENTS
YDESCENT *Fe. CONTINUE MISSION '
1] L] L]
*PLST COCK'Ge REBTAIN LM ASCENT *G. USE LM FOR COMM B/U
1 . L]
'CSM EVA  *H. CONTINUE MISSION .
L] L] L]
YENTRY 1. PERFORM BACKUP ENTRY .
L] L] 4
ALL 'Jo. TERMINATE PHASE AND '
tOQTHEPS ¢ ENTER NEXT BEST PTP '
L] . []
L] L] L]
1] L] [ ]
1 L] 1
15-51] LUSS OF DSKY ' ' tREF MALF PROC G AND N 5
‘ L] .
Ae EITHEK MDC OR LES*ALL *A. CONTINUE MISSION *
DSKY . . .
L] L L]
te BUTH MOC AND LEB 'LAUNCF  *Bsl. CONTINUE MISSION '
DSKY N ' ¢
LI L] L]
g ] "Be2. CUNTINUE ALTERNATE '8.2. VIOLATES  HYBRID DEORBIT
’ ¢ LAUNCH/EQ MISSION *MINIMUM REQUIREMEANTS
. ’ IF BCTH SPS ANO SM ’
' ' UECGRBLT CAPAHILITY ’
' ' AVAILABLE '
L] 1 L}
'TLC ¢ 3. M~GC FUR LOI '
L] L] L]
wo ' 4, NO-GC FCR UNUDQCKING- 4, PLAN DPS TEIL
] + ENTER NEXT BEST PTP ¢
* ¢ IF LM DPS NOT !
: : AVAILABLE FOR TEI :
YUNDOCKED * 5. DOCK 5, VIOLATES LM RESCUE  MINIMUV
’ ' *REQUIR EMENTS
1 L] 1 ]
'DECENT * 6, CONTINUE MISSION ’
1 L] [}
¥ L] (]
'PUST CUCK® 7.+ RETAIN LM ASCENT 7. USE LM FOR COMM B/U
L] . L] 1]
YENTRY * 8. PERFCRM BACKUP ENTRY *
L] 1 *
YALL t 9, TERMINATE PHASE .
_YOTHERS ¢ AND ENTER NEXT BEST '
' 0 PTP 0
L] * . L]
L] L] [
MISSION ] REV] DATE SECTION GROUP PAGE
APOLLO 15 FNL] 5/3/71 | GUEDANCE AND G AND N
CONTROL 15-11
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‘MISSION RULES
SECTION 15 ~ GUIDANCE. AND CONYROL = CONT INUED

'CONDITION/MALFUNCTION® PHASE *

R [RULE RULING ¢ CUES/NOTES/COMMENTS
- . [} ]
] [} ]
. ' . .
15-52] LOSS OF INERTIAL . . *REF MALF PROC G AND N-6
SUBSYSTEM ' ' .
. . v
K c e .
TLAUNCK  *A. CONT INUE MISSION .
. . v
‘EQ *B. CONTINJE ALTERNATE EO 'Bs VIOLATES HYBRID DEORBIT MINIMUM
¢ ¢ MISSION ' 'REQUIREMENTS
. * IF BCTH SPS AND SM . :
. *  DEURBIT CAPABILITY .
' *  AVAILABLE .
. L [
*TLC- *C. NO-GO FCR LOL .
) ] ]
] . ] .
‘Lo *D. ENTER NEXT BEST PTP 'D. IN LUNAR ORBIY, 00 OPS TEl
* (] . N
[} L] .
CUNDOCKED  *E. DOCK 'E. VIOLATES LM RESCUE REQUIREMENTS
. . . .
[ ¢ .
. . "’
. . .
*DESCENT  'F. CONTINUE MISSION .
. ] '
*POST CLCK'Ge RETAIN LM ASCENT *G. USE LM G AND N TO MONITOR BURNS
] . .
'GSM EVA  *h. CONTINJUE MISSION '
. ) .
YENTRY *I. PERFORM BACK UP ENTRY ¢
] . ]
YALL *Je TERMINATE PHASE AND *J.l. VIOLATES LM RESCUE MINIMU¥
*OTHERS i ENTER NEXT BEST PTP 'RENUIREMENTS .
. L] .
[ 1] ]
' 1 .
. [] .
. ] .
] L] .
. . ] ]
15-53] LOSS OF OPTICS CALL "CONTINUE MISSICN- 'REF MALF PROC G AND N=5
SUBSYSTEM ' *USE BACKUP ALIGNMENT '
. . * PROCEDURE { CCAS) '
] ’ ]
. 1] [
MISSEON REV| DATE SECTION GROUP PAGE
APOLLO 15| FNLF 5/3/71 f GUIDANCE AND G AND N
CONTROL 15-12
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MISSION RULES
SECTION 15 - GUIDANCE AND CONTR®L = CONTINUED

15-54

CONDITIUN/MALFUNCTION® PHASE

RULING

¢ CUES/NOTE S/COMMENTS

.
.
. .
LUSS OF OPTICS .
SUBSYSTEM COUPLING ¢
DATA UNIT DIGITAL- ¢
TO-ANALOG 3
CUNVERTER .
L]
'L AUNCH
.
‘€0
.
1}
L]
L]
L]
L]
‘TLC
L]
wa
L]
L]
L]
L]
*UNDOCKE
L]
.
*OESCENT
L]
4 .
ICSM EVA
.
‘AL
* OTHERS
.
.
.
.
.
L]
.
L]
.
.
. .
RULE NUMBERS 15-55 ¢
THROUGH 15-59 ARE  °
KE SERVED. .

0

CONT INUE MISSION

CONT INUE ALTERNATE
EQO MISSION '

IF B0TH SPS AND SM
DEORBIT

CAPABILITY AVAILABL
NO-GO FOR LCI

NC=GC FUOR UNDUCK ING
ENTER NEXT BEST PTP
IF LM DPS NOT AVAIL
FUR TEIL

DOCK
CONT IMJE MISSION
CONT INUE MISSION

TERMINATE PHASE AND
ENTER NEXT BEST PTP

L]
L]
o

‘REF MALF PROC G AN G-1
]

*CONSTITUTES LOSS OF TVC DAP

ABLE

D.

IN LU&AR ORBIT, PLAN DPS TEI.

Ml SSEON REV] DATE SECTION GROUP P AGE
APOLLO 151 FNLE 5/3/71 | GUIDANCE AND G ANC N
CONTROL 15-13
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MISSION RULES

SECTION 15 - GUIDANCE AND QONTROL = CONCLUDED

LTEM

INSTRUMENTATION REQUIREMENTS

15-60| MEAS DESCRIPTION pCM: ONBOARD TRANSDUCERS CATEGORY ML SSION RULE
REFERENCE
CMC DIGITAL DATA CGO0I1V. - - MANDATORY 15-50
SPS SOL DRIVER 1 CH3604X EMS—-SPS=ON SEPARATE HIGHLY DESIRABLE 15-34
SPS SOL DRIVER 2 CH3605X EMS-SPS=ON SEPARATE HIGHLY OESIRABLE 15-34
PITCH GIMBAL POS 1 § 2 CH3517H . 6Pl COMMON 1 OF 2 MANDATCRY 15-24/25
. ~08/HD=PCM
YAW GIMBAL POS 1 § 2 Cr3518H cel COMMON 1 OF 2 MANDA TCRY  15-24/25
-0B/HD=PCM
TM BIAS 2.5 vDC celltov - HIGHLY DESIRABLE 15-52/53/54
PIPA TEMP €623077 - - HIGHLY DESIRABLE 15-52
IMU HTR +28 VDC CH1513X - - HIGHLY DESIRABLE 15-52
CMC MPERATE +28 VDC C61523x - - HIGHLY DESIRABLE 15-50
OPTX GPERATE +28 VAC CG1533X - - HIGHLY DESIRABLE 15-54
16 1x RSVR OUT SIN ce2112v FDAIL CUMMON HIGHLY DESIRAELE 15-52
IG 1Xx RSVR OUT CUS C62113v FDAI COMMUN HIGHLY DESIRABLE 15-52
MG 1X RSVR OUT SIN CG2142V FDAI COMMON HIGHLY DESIRABLE 15-52
Mo 1X RSVR OUT Ca$ CG2143V FDAI COMMUN HIGHLY DESIRABLE 15-52
JG 1X RSVR OUT SIN ce2172V FOAI COMMON HIGHLY DESIRABLE 15-52
UG 1X RSVR OUT CCS €62173v FOAL COMMON HIGHLY DESIRABLE 15-52
SHAFT COU DAC CUT cGar21v - - HIGHLY DESIRABLE 15~5%
TKUNNIUN COU DAC OUT cGaraav - - HIGHLY DESIRABLE 15-54
CMC WARNING €G5049X Cw CUMMON HIGHLY DESIRARLE 15-50
PITCH ATT ERROR CH3500H FDAT COMMON HIGHLY DESIRABLE 15-20/21/22/23
YAw ATT ERROR CH3501H FOA1 COMMON HIGHLY DESIRABLE 15-20/21/22/23
ROLL ATT ERROR CH350 2H €Al CUMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS PIVCH BODY RATE CH3593R FOAL COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS YAW 50DY RATE CH35%4R FDAL COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS RJLL AODY RATE CH3505R FBAI COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS TVC PLTCH AUTO CMO  CH3582V - - HIGHLY DESIRABLE 15-24/25
SCS TVC YAW AUTO CMD CH3583V - - HIGHLY DF SIRABLE 15-24/25
MTVC PITCH CHMD CH3535H - - HIGHLY OESIRABLE 15-24/25
MTVC YAW CMD CH3536k - - HIGHLY DESIRABLE 15-24/25
FOAI ERKOR S5, RATE § CH3592X - - HIGHLY DESIRABLE 15-20/21/22/23
FOAI ERROR 50/15, CH3533X - - HIGHLY DESIRABLE 15-20/21/22/23
RATE 50/1¢
PITCH DIFF CLUTCH CUK  CH3666C - - HIGHLY DESIRABLE 15-24/25
YAW DIFF CLUTCH CUR CH3667C - HIGHLY DESIRABLE 15~24/25
Misseon | rev] cate | section GROUP PAGE
ApoLLO 15| FAL] 573771 | GUIDANCE AND INSTR REQ
CONTROL 15-14
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NASA - Manned Spacacraft Center

MISSION RULES
SECTICN 16 - CSM SPS

1TEN

16~1

16«2

¢ GENERAL

-t

A+ CATEGORIES OF FATLURES=~--
* FAILURES AFFECTING THE SPS FAIL INTO CNE OF THREE CATEGORIES—--

1o FAILURES WHICH CAUSE THE SPS TO BE UNSAFE~~ THESE FAILUKES RESULT IN W(SSION
TERMINATION ASAP, :

2. FAILURES WHICH CAUSE THE SPS TU BE [INUPERABLE Ok HAZARDUUS TO NPERATE-~

THESE FAILURES RESULT IN ALTERATION OF THE MISSION TO MINIMIZE USAGE OF THE
SPS. .

51 FAILURES SUCH THAT CONTINUED CPERATION wILL RESULT IN SUBRSEQUENT
_DEGRADATION== THESE FAILURES ALLCM PERFURMANCE OF CRITICAL BURNS QNLY,

Be ULLAGE REWUIREMENTS~==-

SUBSECUENT TO THE UEPLETIUN OF STURAGE TANK PRUPELLANTS, AN ULLAGE MANEUVER WILL NURMALLY
BE PERFORMED PRIGR TO ANY BURN. HOWEVER, INABILITY TO PERFIRM AN ULLAGF WILL NOT PRECLUOF

A CRITICAL BURN.
Ce PREMATURE TERMINATICN OF BURNS+--
CRITICAL BURNS WILL NOT EE TEKMINATED BECAUSE OF ANOMALIES. NON~-CRI{T ICAL AURNS WILL

TERMINATEO UNDER VARICU) CONDITIONS AS SPECIFIED IN RULE 3-86 AND THE SPECIFIC RULES
THES SECTION

NOTE

————

A CRIYICAL BURN IS DEFINED AS A SPS BURN THAT
IS REQUIRED FUOR THE SAFE RETURN OF THE CKEW

LAUNCH PHASE

THERE ARt NC SPS FAILURES WHICH REQUIRE A LAUNCH ABURT.

KESERVED

EE
CF

MISSION REV] DATE SECTIUN GRUUP PAGE

APOLLO 15] FNLL 573/71 | CSM SPS GENERAL -

16-1
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NASA - Manned §pacocnﬂ Center

MISSION RULES
SECTION 16 = CSM SPS - CONTINUED

/
R ITEM
16-4 EARTH ORBIT PHASE i
A. CRITICAL BURNS IN THIS PHASE ARE MODE IV, APOGEE KICK AND DEORBIT. IF THE SPS IS INCAPABLE
OF PERFORMING CRITICAL BURNS, THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST
PTP USING SMRCS OR HYBRID TECHNIQUES.
Be [F THE SPS IS INCAPABLE CF PERFORMING NON~CRITICAL BURNS, TLI WILL BE INHIBITED AND A
SUITABLE EARTH ORBIT ALTERNATE MISSION WILL BE LMPLEMENTED. THE SPS MAY BE USED FCR
OEURBIT OMLY.
C. IN ORDER TQO AROVEOE THE TOTAL CAPABILITY TO OEORBIT FROM ANY POINT IN THLS PHASE, THE LM
DPS AND LM RCS MAY GE USED FOR CRBIT SHAPING.
16-5 TRANSLUNAR COAST RHASE

A

Ce

CRITICAL BURNS IN THIS PHASE ARE TIME -CRITICAL ABORTBs BUKNS TO ASSURE FREE RETURN, OR BURNS
TO AVOID LUNAR OR LAND IMPACT. HCWEVERy UNCE INLTIATED WITH THE SPS, THESE BURNS ARE
CONSIDERED NOUN-CRITICAL BECAUSE SUFFECIENT TIME IS AVAILABLE FUR ANALYSES AND POSSIBLE
CORRECTIVE ACTION. )

IF THE SPS [S INGAPABLE CF PERFORMING NON=CRITICAL MANEUVFRSy FURTHER NON-CRITICAL BURAS
AND LCI WILL BE €¢NHIBITEOD.

CERTAIN ABORT BURNSes BURNS TO ASSURE FREE RETURN QR BURNS TO AVOID LUNAR UR LAND IMPACT maAY
USt THE LM DRS AND LM RCS.

MISSEON REVE CATE SECTION GROU® PAGE

APGLLO 15] FNLY 5/3/71 J CSH SeS GENERAL
16-2




NASA - Manned Spacecraft Center
MISSION RULES.
SECTION 16 - CSM SPS - CONTINUED

ITEM

16=7

l16~9

16-10

lo=11

LUNAK ORBIT PHASE
A. TEI IS THE UNLY CRITICAL BURN IN THIS PHASE.

Be IF THE SPS IS INCAPABLE QOF PERFORMING NCN-CRITICAL BURNSy FURTHER NON-CRITICAL BURNS
BE INHIBITED.

C. LM DPS MAY BE USED FCR TEI IF THE CARABILITY EXISTS.

D. TERMINATE PHASE FOR LOSS OF SPS REDUNDANCY WHEN OPS IS NOT AVAILABLE FOR TE! OR
COMPLETE LOSS OF SPS. :

DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABURTED FGR SPS PRUPELLANT LEAKS.

UNDCCKED AND LUNAR STAY PHASES

A. THE LUNAR CRBIT PLANE CHANGE IS A CRITICAL BURN IF UUTSIDE TOTAL LM CAPABILITY.
be THESE PHASES WILL BE TERMINATED FUR CUNFIRMED LCSS OF SPS REDUNDANCY.

Cs  LUNAK STAY wILL BE ABCRTED AT TL ONLY FQR SPS PROPELL ANT LEAKS.

ASCENT PHASE

LM RESCUE BUKNS MAY BE REQUIRED, AND THEY ARE CRITICAL.

TKANSEARTH COAST PHASE

A.  CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH
ARE QUTSIDE SM-SCS CAPABILITY, MHOWEVER, ONCE INITIATED, THESE BURNS ARE CONSIDERED NON-CRITICAL
BECAUSE SUFFICIENT TIME IS THEN AVAILABLE FOR ANALYSIS AND POSSIBLE CORRECTIVE ACTION,

B, CSM EVA WILL BE NO-GO/TERMINATED FOR SPS PROPELLANT LEAKS.

CONSIDERATION WILL BE GIVEN TO RETAINING THE LM ASCENT STAGE TUO GAIN ADOITIONAL DELTA Vv
CERTAIN SPS FAILURES.

WILL

FCR

FCR

MISSION REVI DATE SECTION GROUP PAGE

APOLLO 15] FNL] 5/3/71 J LSM SPS GENERAL

15-3




NASA - Manned S'pacocnﬂ‘(:ontor

MISSION RULES
SECTIGN 16 = CSM SPS = CONT INUED

R ITEM
ey -
* SYSTEMS MANAGEMENT ¢ .
16-12 | PROPELLANT GAGING
A.  FOR BURNS LESS THAN 25 SECONDS DURAT.[ON~—
1. PRIME METHUD=~=-=]MU DELTA V OBTAINEOD
2.  BACKUP METHOD--=-=FLOW RATE X BURN -TIME
8. FOR BURNS GREATER THAN 25 SECONDS OURATICN---
1. PRIME METHUD=-=-=-=IMU DOELTA V OBTAINED
2. BACKUP METHOD==-=<0ONBOARD GAGING SYSTEM
16=13] THE PU VALVE WILL BE USED TO MAINTAIN THE UNBALANCE READING==-=-
Ae PRIOR TO CROSSOVER==<=wITFIN ¢/=.50 LBS CF THE STABLE VALUE OCCURING APFROXIMATELY - 25 SEC
AFTER LUI IGNITION.
Be. AFTER CROSSOVER=-~=WITHIN ¢/= 100 LBS OF ZERO UNBALANCE.
16-14 ] VUAL BANK VS SINGLE BANK CPERATION
THE SPS WILL ALWAYS BE STARTEC USING A SINGLE BANK. HOWEVER, THE OTHER BANK WItL BE OPENED 2 TO
5 SECONDS AFTER IGNITION FCR BURNS PLANNED TO BE LONGER THAN 6 SECONDS. YHE FIRSY BURN WILL 8F
STARTED ON BANK A,
16=-15] PROPELLANT MANAGEMENT .
Ao THE SPS PROPELLANT REDLINE PRE=-UNDOCKING IS IBD PERCENT REMAINING. THIS PROVIDES FOR CIRC,
PROVIDES FOR LOJly DOIs CIRCy LOPC, LM RESCUEs TEL (91 HR RETURN)y AND TEMC2S (3 SIGMA SCS
CUTOFF ON TEf). THIS RECUIRES A TOTAL DELTA Vv OF 180 FPS.
Be THE SPS PROPELLANT REOLINE PRE-UNDOCKING IS IBD PERCENT REMAINING. THIS PROBVLOES FOR CIRCy
LOPC,y LM RESCUE, TEI (T80-HR RETURN)y AND TEMC*S (3 SIGMA SCS CUTOFF ON TEI). THIS
REQUIRES A TOTAL OF DELTA Vv OF TBQ FeS.
C. THE SPS PROPELLANT REDLINE PRE LOI FOR A MINIMUM PHOTO MISSION IS JBD REMAINING, THIS PROVIDES
' FOR LOI 1 (60 X 170), LOI 2 (60 X 60), TEI 99-HR RETURN, AND TEMC'S. THIS REQUIRES A TOTAL
DELTA V OF TBD FPS ASSUMING A NOMINAL TLC TRAJECTORY.
16-16¢| PROPELLANT FEEOLINE TEMPERATURE MANAGEMENT
SPS LINE HEATERS NILL BE MANUALLY CYCLED TO MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45 DOEG F AND
75 OEG F AND ENGINE VALVE TEMPERATURE ABQOVE 45 DEG F. *
RULE NUMBERS 16-17 THROUGH
16-19 ARE RESERVED. :

MIS51 REV] UATE SeLTIUN GRUUP

APOLLO LIS|FNL] 543/71 JCSM SPS MANAGEMENT
16-4
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MISSION RULES

SECTION 16 - CSM SPS - CONTINUED

# JRULE 'ICUNDITION/MALFUNCTION' PHASE ¢ RUL ING ¢ CUES/NOTES/COMMENTS
- e -
1 1 * L]
[ [ ' v
] L} ]
¢ SPECIFIC MISSION RULES ¢
1 L] L]
16-20 | SUSTAINED PRESSURE * . '
OECAY IN EITHER THE ! ¢ *MALF PROC--- SPS 18
FUEL GR CXIOI1ZER . ' 1
TANK (CQOULD BE N . *REF MK 3-86 MANEUVER TABLE
Wt L1UM OR FUEL AR ¢ * t
UXIDI ZER) *LAUNCH *CCNTINUE MESSION .
1 ] L] .
! ' ‘e MANUAL PRESSURIZATION UF ' THE
' * YTANKS SHOULD ARE CCNSEOERED PRIOR TC
* ¢ CANY REQUIAED SPS QURN.
' YPLAN RCS DECRBIT AT .
* CNEXT HEST PTYP .
L] L] 1
' ¢ IF LAND IMPACT IS '
' ¢ IMMINENT AFTER ABURTING, '
¢ “REPKESS MANUALLY AND '
¢ 'PERFORM BURN TO avolD '
' *LAND.- '
L] * L]
‘EO0 PENTER NEXT BEST PTP- '
! *RCS DtuURBIT '
L L] L]
'TLC *ANC-G0 FCR LCI- '
! CINHIBIT NCN-CRITICAL SPS '
N *BURNS . '
. L] 1
' YENTER NEXT BEST PTP~ ‘
' 00 OPS TE!. *
. . L]
"we *PLAN TEIL ASAP/NO-LO COI- *
' YUSE LM DPS IF CAPABILITY '
' YEXISTS 1
L] L] L]
*UNDOCKED °*CGCK AS AP Y00 NQT STAGE LM
‘' ' . ]
{DESCENT *ABCRT ¢
L] L] *
SLUNAK *RETURN TC CSM ASAP ¢
¢STAY ' '
L] [ ] L]
'TEC SCONTINUE MISSICN- ¢
' CINHIBIT NCN=CKRITICAL *
-0 * BURNS '
. L] 1
'CSM EVA  Y"NU~GU/TERMINATE '
L 1 .
A+ VURING tALL *A, TERMINAYE BURN *
tNuv=CRITICAL BURN? . '
(PRESS LESS THAN N '
UR EGQUAL TQO . ] '
169 pSiA) . . '
, . +
Be DURING CRITICAL 'ALL '8, CONTINUE BUKRN '
BURN L ¢ M
] L L
. . 4
] [} +
L] L] .
- . . t
lo=2z1 | LOSS OF ONE GN2 TANK ‘Eu *l. NU-GCO FCR TLI ' o MALF PROC--- SFS 9
PRESSURE (LESS THAN CALL e '
400 PSI) 'OTHERS ¢ '
. . ¢_.® TRANSOUCER INDICATION CANNOT BE
' *2., VERIFY OPERATION CF 'VERIFIED WITHOUT ENGINE OPERATION,.
. ' SUSPECTEC TANK RY .
¢ ' STARTING CN SUSPECT '
' U BANK *
. 1 L]
' *3, IF LUSS CUNFIRMED *
’ ¢ BY ENGINE OPERATICN '
. . REF MR 16-22. '
MISSION REV | DATE SECYICA GROUP PAGE
APOLLO 15]FNL F 5/3/71 JCSM SPS SPECIFIC
16-5
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MISSION RULES

SECTION 16 - C8M SPS - CONTINUED

lRuLe

) JCUNDITION/MALFUNCTEON® PHASE ¢ RULING * CUES/NOTES/COMMEATS
] L] .
I , L] L] 1
16-22] LOSS OF ONE BANK OF * . MALF PROC SPS-9
BALL VALVES ! . !
SLAUNCH/ *A, CONTINUE EO MISSION- .
‘€0 e NO-GC FOR TEL .
L] L] L]
t7LC ‘8. GO FOR &0I '
4 .. L
L] L] A}
'wo *C. NO-GO FOR UNDUCK ING- *C.  PLAN DPS TEl
' J ENTER NEXT BEST PTP IF ¢
. . LM OPS NOT AVAILABLE .
. . FOK TEI '
. [ .
YUNDOCKED/*D. N/A .
YDESCENY ¢ .
L] L] ' .
LUNAR YE. ENTER NEXT BEST PTP J
1STAY . '
L] . L]
. . .
. L] L]
(] . .
16~23] LOSS OF BOTH GN2 - *LAUNCH  *A, CCNTINUE MISSION *.  MALF PROC-~-- SPS 9
TANK PRE SSURE . ' i .
(LESS THAN 400 PSIA)* ' e
. . . .
'EC '8, ENTER VEXT BEST PTP- *. TRANSDUCER INDICATION CANNOT BE
' U VERIFIED WITHOUT ENGINE OPERATION.
' * RCS OECRBIT .
. L] .
'TLC *C. NO-GC FOR LQI ’
L] L) L]
"wo 'Ds ENTER NEXT BEST PTP 'D. 1O DPS TEIl.
] [] L] .
YUNDCCKED *E. DUCK ASAP 'E. DO NOT STAGE LM
. L] L]
'DESCENT *F, CUNTINUE MISSION J
. L] .
YLUNAR *Ge RETURN TC CSM ASAP '
ISTAY . .
‘TEC ‘. CONTINUE MISSIUN '
. [} .
L] . .
. L] [ ]
L] L] 1
FUEL FEEDLINE ANDAOR? ] L
UXIDIZER FEEOLINE ' ' YMALF PROC--- SPS 11
TEMP LESS THAN 40 . v .
DEG F AND UNABLE TO ¢ * '
INCREASE, . ¢ SLIMITATION FOR CRITICAL BURNS IS 25
' ' YDEG F.
SLAUNCH  *A, CJINTINUE MISSIUN '
L] (] .
'EO *B. ENTER NEXT BEST PTP- J
. . L]
. . RCS DELRBIT ¢
, L] *
oTLC 'C. NO-GO FOR LCI/DOI .
L] ] ‘
. [] 1
‘wo *D. ENTER NEXT BEST PTP ‘D, DO OPS TEI.
. ] 1]
YUNDCCKED *E. LOCK ASAP L
L] ] L]
L] + L]
*DESCENT *F, CONTINUE MISSION CF. 0O NOT STAGE LM
. . L]
TLUNAR *Gs RETURN TC CSM AS AP '
5 TAY ' 1
L] . 1]
'TEC *H, CONTINUE MISSION .
-0 L] 1]
L] L] .
L] L] L]
[ L] L]
. L] L]
L] . L]
MISSION |REV] DATE SECTION GROUP PAGE
APCLLO 15]FNL ] 573771 JCSM SPS SPECIFIC
16-6
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NASA - Manned S‘pacocra'ﬂ Center

MISSION RULES

SECTION 16 =~ CSM SPS - CONVINUED

R JRULE |CONDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
- [l 1 . L] » -
1 | ) . L] []
16=25| ENGINE FLANGE TEMP ¢ . *NOT APPLICABLE FCR APOLLO 15.  THE
GuES HIGHER THAN J ' YFLANGE TEMP MEASUREMENT HAS BEEN
480 DEG F OURING AN . *REMOVED FROM TM FCR CSM 112 ONLY.
SPS BURN. ' ' '
1 1 L]
TLAUNCH  *NOT APPLICABLE .
* .. .
'EQ YENTER NEXT BEST PTP- [
. L ] 1
. '"RCS DEORBIT '
(] . (]
"TLC *NO~GO FCK LCI/DOIL/PDI L
L . L) L]
"we * ENTER NEXT BEST PTP- .
' " USE DPS IF AVAILABLE, .
L] L] .
A. DURING *ALL *A, TERMINATE BURN - '
NUN=CRITICAL BURN® . INHIBIT FURTHER ’
' ¢ NON-CKITICAL BURNS .
LI L] L]
#e DURING CRITICAL ‘'ALL '8, CONTINUE BURI - .
BURN ' . INHIBIT FURTHER .
' ' NON-CRITICAL BURNS +
L] [] 4 L]
1] 1] L]
1] L] 1
L} L] []
1 L] []
16=26| THRUST CHAMBER . ' ‘. MALF PROC~=- SPS 6
PRESSURE LESS THAN * . '
70 PSI CUNFIRMED BY ¢ ' '
OTHER ' ' '
INSTRUMENTATEON ' . '
1] 1] L]
YLAUNCH  'A, NOT APPLICABLE ., CONF IRMING INSTRUMENTATIOA
' ' *INCLUDES ONBOARO PC METER, CREMW,
'EQ '8, ENTER NEXT BEST PTP- *DEGRADED THRUST, FU AND UX INTERFACF
. ¢ RCS OEORBIT *PRESSURESy F/0 VALVE POSITIONS, FUL
¢ . YAND UX TANK PRESSLRES.
*TLC 'C. NO-GG FOR LCI/DOE/PDI ¢ :
L] - .
"wo '0. ENTER NEXT BEST PTP *D. DO DPS TEI,
L] [} 1
'UNDOCKED +E. DOCK v
L] K] L]
ALl *F. CUNTINUE MISSIUN *F. DO DPS TEI IF AVAILABLE,
i SOTHERS  * '
L) 1] L]
A. DURING e ¢ —=TERMINATE BURN- .
NUN-CKITICAL BURN? ¢ INHIBIT FURTHER '
' ' NON-CRITICAL BURNS '
' L] . h ]
Be DURING CRITICAL ¢ ¢ ==CCNTINUE BURN~ '
BURN ' ¢+ INHIBIT FURTHER '
' ¢+ NO-CRIT{CAL BURNS '
L L] L]
+ L] L]
L] [] L]
MISSION JREV | DATE SECTION GROUP P AGE
APOLLO 15]FNL | 5/73/71 fCSM SPS SPECIFIC
16-~7
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MISSION RULES
SECTION 16 = CEM SPS = CONTINUED

RULE |CONDITION/MALFUNCTEON® PHASE ¢ ' RUL ING ¢ CUES/NOTES/COMMENTS
[l I - [ ] L[] .
| [ L] L] '.
’ ] . [
16-27] LACK OF ULLAGE *LAUNCH *A. NOT APPLICABLE ¢
CAPABILITY R . g
[ Y .
'EO *B. NO-GC FOR TLL- ’
¢ CONTINUE. MISSION IN EU *
¢ . WITH SUITABLE '
. ¢ ALTERNATE i
' . [
'TLC *C, NO-GO FOR LOI ¢
1 . .
. . .
‘wo *0, NO-GO FOR UNDOCK ING~ *D, PRECLUDES LM RESCUE. PLAN' DPS
. ‘ ENTER NEXT BEST PTP IF TEL.
' . OPS NOT AVAILABLE . .
. * FOR TEI '
[ . [
' . [
*UNDCCKEO *'E. REOUCK ’
. . L]
YALL *F, CONTINUE MISSION- '
*OTHERS ‘ INHIBIT NCN=CRITICAL .
-0 ¢ BURNS I POSSIBLE .
[ . . '
[ [ .
[ [ .
. ' .
16-28] DELTA P BETRHEEN *LAUNCH *A, CONTINUE MISSION $HALF PROC==-- SPS IC
FUEL AND OX TANK ¢ ¢ ¢
PRESSURES GREATER . . .
THAN 20 PSI AND . . .
UNABLE TC DECREASE °* . ‘
[ . '
. ] L]
‘EQ '8, ENTER NEXT BEST PTP~- .
' ' RCS CECRBIT .
[ ' .
*TLC YC. NO=GC FER LCI !
[ [ . .
‘wo ‘0. ENTER NEXT BEST PTP ‘0. 00 DPS TEI.
L} . - .
[ . [
*UNDOOCKED *E. DOCK ASAP .
[ . [
' . .
‘ALL *F, CONTINUE MISSION ’
'OTHERS ' .
[ . [
A. DURING . ¢ ~=TERMINATE BURN- '
NON~CRI TICAL BURN' ¢ INHIBIT FURTHER ¢
J ¢ NON=CRITICAL BURNS ¢
. [ [
B« OURING CRITICAL ¢ ==CONTINUE BURN- ¢
BURN . ‘' INHIBIT FURFTHER .
. . NON-CRIT ICAL BURNS ‘
' . .
[ . .
[ . [
. . .
MI SS{ ON REV] CATE SECTION GROUP PAGE
APOLLO LSEFNLE 5/3/771 JCSM SPS SPECIFIC
16-8




NASA - Manned s'plcocrm Center

MISSION RULES
SECTION 16 = CSM SPS - CONT.INUED

2149

'RULE |'CONDITION/MALFUNCTION® PHASE * RULING ' CUES/NOTES/COMMENTS
U 1] [ ] [] T T T T
o o . L] L]
- L] . [}
lo=2¢] LEAK OR COMPLETE ' ' *BLUWDOWN DELTA v REMAINING IS
LOSS OF HELIUM ! ' TFUNCTIUN OF ULLAGE VOLUME AT TIME us
SUPPLY PRESSURE OR ¢ ' *FAILURE.
BOTH HELIUM VALVES o . '
FAIL CLOSED. ' . '
[} L] L}
'LAUNCH  *A. CONTINUE MISSION *HALF PROC-~~ SPS 7 AND 8
L] L] .
'EQ '8. NO-GL FCR TLE- '
. *  CONTINUE MISSION IN EO ¢
' ' IF SUFF{CIENT ULLAGE J
* ‘. BLOWDOWN DELTA Vv .
' ' CAPABILATY EXISTS '
L] . ,
'"TLC *C. NO-GO F@R LGOI '
L] L] .
L] . .
"wo *D. NO-GG FOR UNOOCK ING- ‘0. PLAN OPS TE!
' ! ENTER NEXT BEST PTP [F ¢
. ' LM DPS NCT AVAILABLE '
. ' FOR TEL '
L] . .
'UNDOCKED €. DOCK ASAP .
. L L]
'ALL *Fo CONTINJE MISSION- ¢
'OTHERS  *  INHIBIT NCN-CRITICAL '
' ' BURNS .
. . L]
. L} .
[} [N "
RULE NUMBERS 16-3n
THROUGH 16-49 ARE
KESEKVED o
MISSION | REV] DATE SECTION GROUP PAGE
APOLLO 15|FNL $/3471 | CSH SPS SPECIFIC
16-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 - CSM SPS ~ CONCLUDED

ITEM

INSTRUMENTATEON REQUIREMENTS

PCM

16=50| MEAS OESCRIPTIUN ONBGARD TRANSDUCEKS CATEGORY M{SSION RULE
. : REFERENCE
OX TK PRESS SP0N03P METER/CeW COMMUN M 0/8 16-20, 28
UX SM/ENG INTERFACE P SPJ931pP - - HOD 16-29,29
FU TK PRESS SPOQO6P METER/CEW CaOMMUN M J/8 16-20, 28
FU SM/ENG INTERFACE P SP2930P - - HOD 16-20, 28
SPS VLV ACT PRESS=PRI SPO&OQ# METER COMMON 16-21, 22
SPS VLV ACT PRESS=-SEC SPO601P METER COUMMON -1 OF 2 M Nn/8 16-21, 22
SPS FU FEEDOLINE TEMP SP0048T METER CUMMON . 16=-24
SPS UX FEEDLINE TEMP SP0049T SYS TEST COMMON -1 0F 2 M
ENG CHAMBER PRESS SPJ661P METER COMMUN M G/B 16-26
HE TK PRESS SPQUOLP METER SEPARATE. 1 0F 2 M 16=-29
FU/UX VLV 1 PUS SP2022H CISPLAY SEPARATE 1 0F 2 M 16-21, 26
FU/s0x VLV 2 PQOS SPON23H DISPLAY SEPARATE 0/8, PCM 16-21, 26
FU/0X VLV 3 POS SPNQ24H D[SPLAV- SEPARATE 10F 2 M 16-21, 26
FU/0x VLV 4 POS . SP0225H DISPLAY SEP ARATE 0/8, PCM 16-21, 26
'0X TK 1 QTY = TOTAL AuUX SP0655Q DIBPLAY COMMON HOD 16-10, 11, 13
0X Tk 2 QTY SP0656Q " DISPLAY COMMON HO 16-10, 11, 13
FU TK 1 QTY - TOTAL AUX SP0657Q QISPLAY CGULMMON HO 16-10, 11, 13
FU TK 2 QTY SP0658Q OISPLAY COMMON HD 16-10, 11, 13
MISSION REV | DATE SECTIBN GROU® P AGE
APOLLO 15 JFNL 5/3/71]CSM SPS INSTR REQ .
) 16-10
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MISSION RULES
SECTIUN 17 = CSM SM=RCS

ITEM

17-1

17~2

17-3

171-¢

17-5

- -

* GENERAL *

- e e ke 12 e

LAUNCH

THE LDSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NNR ANY REASCNAHLE
WEALISTIC CUMBINATION OF FAILURES WHICH LEAD ONLY TO LUSS OF MULTYIPLE GCUADS. THERE ARE,
THEREFUKE ¢ NO SM=KCS FA[LURES WHICH ARE C@NSICERED CAUSE FOR ARORT.

EAKTH ORBIT PHASE

Ao LOSS CF ONE QUADe IN ITSELFe IS NOT NECESSARILY CAUSE FUR EAKLY. TERMINATION UF THE MISSION.
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUOE CAN BE CONTROLLED AND THE SPS CAN
BE BURNED THE MISSICN NEED NOT BE TERMINATED EARLY. HOWEVERy LOSS OF ONE QUAD wiLtL
REQUIRE TLI BE INHIVITED AND MAY LEAO TC EARLY MISSION TEKMINATION SINCF THE CAPABILITY T1C
PERFURM SM 3R HYBRID CECRBIT WILL BE AFFECTED.

be LOSS CF TwO OR MORE QUAOS IS CAUSE FOR ENTRY INTU THE NEXT BEST PTP,
1. LLSS CF TWO ADJACENT QUADS WILL DESTRQY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REGUIRE DELET ION OF NON-CRITICAL SPS MANEUVERS. LOSS OF
Tn0 ADJACENT QUACS PRECLUDES SM CR hYBRID DEORBIT,

2. LCSS OF TwO OPPCSITE QUADS WILL DESTRUY VHE CAPABILITY TO PERFORM PRECISE
3-AXIS ATTITUDE CONTROL AND PRECLUDES SM OR HMYBRID DEOWBIT.

TRANSLUNAR COASY

LOSS OF UNE GUAD IS NOT CAUSE FGR TLC TERMINATION UR LUI INHIBIT, TDSE wILL CUNTENUE AS LOUNG AS
THE SM RCS CAN PROVIDE 3~AXIS ATTITUDE CONTRCL AND 3 AXIS TRKANSLATION CONTROL.

.

LUNAK QeBIT
LOSS 9F UNE QUAD IS NOTy IN ITSELFy CAUSE FOR EARLY TERMINATION OF LUNAR ORBIT OR LUNAR STAY

PHASES. UNDOCKING wILL BE NJ-GO BECAUSE LOSS OF ONE WUAD PKRECLUDES CSM ACTIVE DOCKING, LOSS CF
Twu wUADS IS CAUSE FUR TERMINATING LUNAR ORBIT OR LUINAR STAY PHASESs AND IS ALSO CAUSE FCR

PERFURMING Tkl WITH THE LM DPS CR RETAINING THE LM ASCENT STAGE THROUGH TEI FOR ATTITUCE
CONTKIL.

CSM EVA

THE CSM FVA wILL BE NU=GC CRy IF IN PROGRESS WILL BE TERMINATED FOR THE FOLLOWING FAILURES==--

A PROPELLANT LEAK

B LOSS CF ANY ONE OF THRUSTERS C2¢ C3y C4y D1y D3¢ D& IF LM KCS CANNOT BE USED FOR AYITUCE

CONTROL

RULE NUMEERS 17-6 THROUGH
17-14 ARE MESERVED.

MISSION REV | OATE SECTION GROUP PAGE

APOLLO 1SIFNLJ 5/73/71 JCSM SM=-RCS GENERAL 17-1




NASA - Manned Spacocralt Center

MISSION RULES
SECTION 17 ~ CSM SM=-RCS = CONTINVED

1TEM

17-15

17-1e

17-17

' SYSTEMS MANAGEMENT ¢

PRUPELLANT GAGING
A, PRIME METHCD---RTCC ECUATION (6 PERCENT).

Be BACKUF METHUD=~-HEL-IUM PRESSURE/TEMPERATURE (11 PERCENT) (UNROARD)

QUAC PROPELLANT BALANCE

PKOP ISULATION VALVES wWILL NOT BE USED FCR WUAD PRUPELLANT BALANCt. PROPELLANT BALANCE wWILL E€
ACCOMPLISHED BY SELECTING TWO-JET +X AND =X TRANSLATIONS WITH EITHER THE PTTCH UR YAW QUAD AND
BY CHUCSING SUITABLE JETS FOR ATTITUDE CONTRCL. PRCPELLANY DIFFERENCES BETWEEN QUADS WILL RE
MAINTAINED wITHIN ¢/~ 50 PCUNDS. '

SECUGNDARY PRUPELLANT FUEL PRESSURE VALVE

THe RCS SECCNDARY FUEL PRESSURIZATION VALVE wilLL BE OPENED WHEN THE FUEL MANIFOLD PRESSURE
REACHES 150 PSIA UR RTCC SHUWS 119 LBS WILL BE EXCEEDED DVRING A TRANSLATION MANEUVER,

KULE NUMBERS 17-18 THROUGH
17-19 ARE RESERVED.

MISSION REVE CATE SECTION GROUP PAGE

APCLLO 15| FAL} 573771 | CSM SM-RCS GENERAL
17-2




NASA - Manned Spacecraft Center

MISSION RULES

SECTION §7 - CSM SM=-RCS = CONTINUED

R |RULE |CONDITION/MALFUNCTION® PHASE * RULING ' CUES/NOTES/CUMMENTS
- [] . . TTETEeT
] . v
] ¥ L
© % SPECIFIC MISSIUN RULES °
' prTTTTmmsmeesmeeaseeen
17-20] SUSTAINED LEAK IN ' t *, MALF PR(OC--- RCS 2
HELIUM TANK . ' '
(] 1 L]
A, UNE GR MORE WUADS'LAUNCH  *A, CONTINUE MISSION . QUAD WILL REMAIN USABLE UNTIL HE
' ' *MANIFULO PRESSURE REACHES 75 PSI
B. ONE quAD (ALL 'EQ *8.1. NO-GC FOR TLI .
OTHER QUADS ' J .
NORMAL ) ' ' .
‘ALL ¢ 2, CONTINUE MISSION L
YOTHERS ! '
[] L] .
t . .
C. MORE THAN ONE ‘€U YCels CONTINUE MISSION- '
QUAD ' ' ENTER PRICR TO LOSS *
. ' CF HYBRID DEORBIT .
’ ' CAPABILITY '
. L] [}
1TLC * 2.(A) NO GC FOR LOI J
. L] []
' ' {8) CONTINUE MISSIUN ¢
‘ 4 If SUFFICIENT L
’ ' BLCWOCWN CAPABILITY?!
' ' EXISTS '
L] L] ’
'DESCENY ' 3, CONTINUE MISSION '
[ ] L] L]
tALL ' 4, TERMINATE PHASE ANC  9C.4.(A) IN LUNAR CRBIT, 00 DPS TEI.
SOTHERS ¢ ENTER NEXT BEST PTP ¢ .
' ' . {B) RETAIN LM ASCENT STAGE THRL
' ' 'TEI DEPENDING UPON LM RCS PROPELLANT
' ' REMAINING . :
MISSION JREV ] DATE SECTIUN GROUP PAGE
APGLLO 15 FNL | 573/71 JCSM Sm=RCS SPECIFIC
17-3




NASA - Manned §pacocn'ﬂ Center

MISSION RULES

SECTION 17 = CSM SM-RCS ~ CONTINUED

L3 JRULE CONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/CDMMENTS
1 v L} "
[ L) 1 0.
. L] ,
17-21}] SUSTAINED LEAK N 4 ‘e MALF PROC-=-= RCS 1C
BELOW HE I[SCLATION . [
VALVE (COULD BE ¢ ¢ L
HELIUM OR FUEL OR . U .
UXIDIZER) ¢ N ‘s QUAD WILL REMAIN USABLE UNTIL HE
* .. *MANIFULD PRESSURE REACHES 75 PSl.
A. ONE OR MORE L AUNCH A. CONTINUE NMISSION .
QUADS ¢ ' .
L} . .
Bs UNE QUAD (ALL ‘E0 '8.1. NO-GC FOR TLI ¢
OTHER QUADS ' . .
NURMAL ) ' L .
'TLC ¢ 2.0A) NO-GC FOR LOI '
. L] .
¢ . (B) ENTER NEXT BEST PTP?
¢ ' IF LM NOT AVAILABLE®
L} L] .
e ¢ 3, NU=GC FCR Dul UR Be3. RETAIN LM ASCENT STAGE FOR TEI
' ' UNDOCKING SDEPENDING ON LM APSARCS PROPELLANT
[ ] 'REMAINING.
'UNDUCKED * 4. DUCK ASAP .
i . .
*DESCENT ¢ 5. CONTINUE MISSION ‘
A L] .
LUNAR ¢ 6. CONTINVE MISSION .
*STAY ' '
L] . L] .
‘CSM EVA * 7. NO~GC/TERMINATE !
L} L] L
Ce MURE THAN DNE *DESCENT *C.l. CONTIANUE MISSION '
' L ] L]
‘ALL ¢ 2. TERMINATE PHASE AND *Ce2. [IN LUNAR ORBIT DO DPS TEI.
‘OTHER ¢ ENTER NEXT BEST PTP, ¢
. L] .
. (] L]
L} L] ]
L . .
. [ ] " L) -
17-22 | PACKAGE TEMP LESS *LAUNCH *NCT APPLICABLE *MALF PROC-=~ RCS 1A
THAN 55 DEG F AND ¢ . . ¢
UNABLE TO INCREASE ° ' .
L] (] .
L] . .
As UNE GUAD (ALL ‘E0 A.le NO-GO FOR TLI .
OTHER QUADS ' ¢ ¢
NORMAL ) ' 4 .
'‘TLC ¢ 2, CONTINUE MISSION 4
L} L] )
‘wo ¢ 3, CONTINUE MISSIUN '
L] L] L]
'UNDOCKED * 4. CONTINUE MLSSLON ¢
’ ] )
*DESCENT ¢ 5, CONTINUE MISSION ¢
] L] L]
*LUNAR ¢ 6. CONTINUE MISSION '
*STAY ] .
' [ . [
'CSM EVA * 7. NO-GO/TERMINATE FOR ’
¢ ¢ QUADS C OR D .
L] L] ’
L] L] .
Be MORE THAN ONE *TLC Bole CONTINUE MISSION- .
QUAD . . NG=GO LCI *
' . *
SOESCENY ¢ 2, CONTINUE MISSELON :
. 1
ALL ¢t 3. TERMINATE PHASE AND 'B.3.(A) IN LUNAR ORBIT DC DPS TEI
‘DTHER * ENTER NEXT BEST PTP ‘APS/ RCS PROPELLANT.
. ] .
(B) RETAIN LM ASCENT STAGE FOR
TEl DEPENDING uPON LM APS/RCS
PROPELLANT .
MISSION REV | OATE SECTION GROUP PAGE
APGLLO 15])FNL | 5/3/71 JCSM SM=RCS SPECIFIC
17-4
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246
MISSION RULES

SECTION 17 - CSM SM-RCS - CONTINVED

RULE |CONDITION/MALFUNCTION® PHASE * RUL ING ' CUES/NOTES/COMMENTS
1 L] L]
. L] 1] t.

17-23] LUSS UF INDIVIDUAL *LAUNCH  YNOT APPLICABLE _ YCONTROL SYSTEM  MALFUNCTION  WILL
THRUSTERS ' ' YCAUSE LOSS OF AUTC COILS OF THRUSTER
Ik THRUSTER K ' VALTHOUGH DIRECT COdLS ARE  STILL
CUMBINATIUNS AS A ¢ ' VAVAILABLE .

KESULT OF CLUGGING, ¢ . '

FREEZINGy BURNGUT, ¢ ' ¢

UR CUNTRLL SYSTEM ¢ ' v

MALFUNCTION ' ' '

L] L] L]

. L] L]

L] L] t

A, LDSS UF ANY ROLL ¢ALL *A.  CONTINUE MISSION '
THRUS TER ' . ' '

1 ] L]

t " 1]

L) L] L]

L] . 1]

L] 1 L]

B, LOSS OF FOLLOWING >*EQ *8.1. CONTINUE ALTERNATE 1
THRUSTER ' ' EO MISSION '
COMBINATIONS~-~ ' ' IF BOTH SPS AND SM .

' ' RCS DEORBIT v
TWO PITCH OR TwO N ' CAPABILITY AND ALL '
YAW, * ' "AXIS ATTITUDE ¢
' ' CONTROL AVAILABLE '
ONE PITCH AND ' N . . *
ONE YAW ' ’ '
L] 1 1
PITCH AND TWO 'TLC ' 2. MO-GL FLR LUI - '
ROLL IN SAME ’ ' '
DIRECTION ' ' PLAN TEI FOK NEXT '
’ ' UPPORTUNITY .
ONE YAW AND TWO ‘TLC/ ' '
ROLL IN SAME YUNDOCKED ' 3. DOCK ASAP '
DIRECTION ' ' .
*DESCENT ' 4. CUNTINUE MISSION *B.4, REVAIN LM ASCENT STAGE FOR TEI
THREE ROLL IN ' * YIF LOSS OF ALL THRUSTERS IN UNE
SAME DIRECTION ' ' *DIRECT IUN IN SAME AXES
TLUNBR ¢ 5 ENTER NEXT BEST PTP ¢ :
'STAY ' J
L] 1 - L]
) 1 []

C. LUSS UF +X ‘€0 "Co.l. ENTER NEXT BEST PTP *C. REF SPS RULE 16-27, LACK OF
THRUSTERS UN * ' VULLAGE CAPABILITY
POJACENT QUADS. vALL ¢ 2. INHIBIT NCN-CRITICAL ¢

' . SPS BURNS '
) L] L]
L] L] .
1 . .
L} L L]

L. LOSS OF ANY ONE 'CSM EVA  'C. NJ-GO/TERMINATE 'D. USE LM RCS FOR ATTITUDE CONTROL
OF £2+C34C4,01 . ' ‘IF AVAILABLE
03,04 J ' '

L) . 1
L] L L
L] . L]
1] . L]
1] 1 L]
L] L] 1]
1 1 4
L] L] 1
KULE 17-24 THRCUGH ¢ ' .
17-49 ARE RESERvVEO. ¢ ’ ¢
L] 4 .
MISSION JREV | CATE SECTION GROUP PAGE
APOLLO 15]FNL | 5/3/71 JCS™ SM-RCS SPECIFIC
17-5
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SECTION 17 = CSM SM=RCS = CONCLUDED

MISSION RULES

k] o1vEs
* INSTRUMENTATION REQUIREMENTS *
17-59] MEAS DESCRIPTIGN" pCw- ' GNBCARD  TRANSDUCERS  CATEGORY  MESSION RULE
SM HE TK A PRESS SR5001P . METER COMMON 17-20, 21
QTY SM-RCS PROP SYS.A SR5025Q METER CUMMON S1OF2 M 17-20, 21
SH HE TR B FRESS . SRSNN2P METER COMMON 17-29, 21
QTY SM-RCS PROP SYS B SR 5026Q METER COMMUON ~=10F 2 M 17-29, 21
SM HE TK C PRESS $R5003P METER CAMMON 17-20, 21
QTY SM-RCS PROP SYS C SR 5027Q NETER CUMMON “LOF2 M 17-20, 21
SM ME Tk D PRESS SR5004P NETER COMMUN : 17-20, 21
QTY SM-RCS PROP SYS D SR 5028Q METER COMMON -10F2 M 17-20, 21
M ENG PKG A TEMP SR5065T METER/CEW COMMUN HD 17-22
SM ENG PKG o TEMP SRSC66T METER/CEW  COMMON HO 17-22
SM ENG PKG C TEMP SR5Q67T NETER/CSW - COMMUN HD 17-22
SM ENG PKG O TEMP SRS068T METER/CEW  COMMON HD 17-22
SM HE TK A TEMP $R50137 NETER CUMMUN HO 17-20, 21
SM HE TK B TEMP SR5014T METER COMMON HD 17-20, 21
SM HE TK C TEMP SR5015T NETER COMMON HD 17-20, 21
SM HE Tk D TEMP SR50167 NETER CUMMUN HD 17-20, 21
SM HE MAN A PRESS SR5729F ——— cm———— HD 17-20, 21
SM Ht MAN B PRESS SRSTT6P =mmem ——— HD 17-20, 21
SM HE MAN C PRESS SR5817P ——— ——— HD 17-20, 21
SM HE MAN D PRESS $#5830P —— ————- WD 17-20, 21
SM FU MAN A PRESS $R5737P NETER/COW CUMMUN WD 17-12, 21
SM FU MAN B PRESS SR5784P MET ER/CEW COMMON . HD 17-12, 21
SM FU MAN C PRESS SR5822P MET ER/CEW COMMON HD 17-12, 21
SM FU MAN D PRESS SR5823P MEVER/CEW  CUMMUN HD 17-12, 21
SM UX MAN A PRESS SR5733p ————— B HD 17=-21
SM DX MAN B PRESS SKk5780P ————- ———— HO 17-21
SM OX MAN C PRESS SR5820P ————- —————— HO 17-21
SM OX MAN U PKESS SR5021P ————- cemm-= HD 17-21
[ mission |Jrev] oave | secrien } croue ] eace |

I APGCLLO ISIFNLI 5/3/71 ICSM SM-RCS

| INSTR REQ I

17=-6 |
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MISSION RULES
SECTICN 18 - CSM CM-RCS

ITEM

-

18-2

18=3

13-4

18-5

-

¢ GENERAL

A

LAUNCH

A.

Be

A SUSTAINED LEAK IN CR THE LOSS OF HELIUM SUPPLY PRESSUKRE DR HELIUM MANIFOLD PKRESSURE IN
ONE CM RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING 1S CAPAYLE OF ABORT (R
ENTRY ATTITUDE CONTRCLe THIS FAILURE wWwILL REQUIRE FNTRY INTO NEXT BEST PTP SINCE SYSTENS
ARE NO LONGER REDUNDANT.

A SUSTAINED LEAK IN CR THE LUSS OF HELIUM SUPPLY PRESSURE OR HELIUM MANIFOLD PRESSURE IN
B80OTH CM RCS RINGS PRICR TO TOWER JETTISON IS JUSTIFICATION FOR A MUDE T ABORT. AFTER TOWER
JETTISCNy IT IS NOT CAUSE FOR ABORT SINCE THE ABLLITY TO PERFORM A SAFE ENTRY [INTO THE
ATLANTIC AT THE END CF THE FIRST REV STILL EXISTS BY USING THE CONTINGENCY SM RCS SPIN P
PRIGR TO CM/6M SEP, THIS METHOD OF ENTRY IS CONSIDERED OPERAYIONALLY PREFERABLE 10
PERFCRMING AN ABORT AND FRESENTS LESS POFENTIAL HAZARD TO CREW RECOVFRY. FURTHERMORE, CHM
RCS CUNTROL S REQUIKED FOR ABORTS IN THE MUDE Il ANC MOOE 111 REGIUONSy AND TO ABORT T+F
LAUNCH IN THESE REGIONS FCR LGCSS OF CM RCS CAPABLLITY wOULD PUT THE SPACECRAFT AND CREW
INTC AN UNSAFE ENVIRCAMENT.

LUNAK OkBl Ty LUNAR STAY PHAGES

A,
Qe

Ceo

LUNAR GRBIT ACTIVITIES wILL BE TERMINATED FuR LUSS UR IMPENDING LUSS OF ONE CM RCS SYSTENM,
THE SE PHASES WILL BE CCANTINUELD IF THE CM-RCS IS ARMEC.

LOSS CF ONE SYSTEM IS CALSE FUR ENTRY INTO THE NEXT BEST PTP.

LM UESCENT PHASE

THERE ARE NC CM RCS FAILURES THAT ARE CAUSE FCR TERMINATING THE DESCENT PHASE.

ALL UTHER PHASES

A. SUSTAINED LEAK IiN UR LOSS OF HELIUM SUPPLY PRESSURE OR HEL IUM MANIFOLD PREESURE (COULD eE
EITHER FUEL OR OXIUIZER) IN ONE CM RCS RINL DELETES THE REDUNDANCY OF THE ENTRY ATTITUCE
CONTRGL SYSTEM AND KECUCFS THE DELTA V AVAILABLE FOR HYBRID DEORBIT. LCSS OF HELIUM SupPPLY
PRESSURE LR HELIUM MANIFCLD PRESSURE IN BOTH CM KCS RINGS OELETES ALL ENTRY ATTITYUCE
CONTRGL CAPABILIFY REQUIRING CCNT INGENCY SM RCS SPIN UP PRIOR TO CM/SM SEPe THE LOSS CF
ONE CR BOTH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND “ISSION BY ENTRY INTO THE
NEXT BEST PTP.

Be ARMING UF THE CM RCS RINGS+ WHETHER THE PROPELLANT JSOLATION VALVES ARE OPENED OR CLOSEC,
IS CAUSE FOR TERMINATING THE PHASE AND ~ISSION INTU THE NEXT BEST PTP, EXCEPT IN LUNAR
ORBIT,

Ce LGSS CF BCTH RINGS IS CAUSE FOR RETAINING THE LM ASCENT STAGE.

ALL PHASES

SUSTAINED LEAK IN (OR LOSS OF) HELIUM SUPPLY PRESSURES IN FITHFR RING REQUIRES THAT THE CM RCS
BE PRESSURIZED ASAP, AND 6CO PSIA IN SUPPLY IS NECESSARY TO PROVIDE FULLY PRESSURIZED SYSTEM,

RULE NUMBERS 18-6 THROUGH
18-9 AKE KESERVED.

MISS10ON REV | OATE SECTIBN GRuUUP PAGE

APOLLO 15)FNL | 5/3/71 §CSM SN=RCS GENERAL
18-1
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MISSION. RULES
SECTION 18 - CSN SH-RCS ~ CONTINUED

ITEM

-

18-10

18-11

¢ SYSTEMS MANAGEMENT ¢’

THRUSTER TEMP CONTROL

CM RCS THRUSTERS MAY BE HEATEC.PRIOR TO ENTRY FOR 20 MINUTES OR UNTIL THE GOWEST INOICATED
TEMPERATURE IS 28 DEGe Fev WHICHEVER CQMES FIAST. [F THRUSTER(S) HEATER FUNCTION FAILSy CM RCS
IS STILL CONSIDERED ORERATIONAL PENDING RESULF¥S OF CM RCS CHECKOUT PRIOR TO ENTRY.

MALF PRUC RCS 5.

HELIUM INTERCONNECT

AS A LAST RESORT, I[F THE HELIUM IN ONE RING IS OEPLETED DUE TO A LEAK AND THE PROPELLANT 1§
DEPLETEL IN THE OVHER RINGe THE SYSTEMS MAY BE INYERCONNECTED IF THE REMAINING PROPELLANT IS
REQUIRED FOR CONTROL. ONCE INTERCONNECTED, THE RINGS CANNOT BE ISOLATED. MALF PROC RCS 4.

RULE NUMBERS 18-12 THROUGH
18~19 ARE RESERVED.

MISSH4ON REV] DATE SECTLION "GROUP PAGE

APGLLO 15| FNL Y 5/3771 JCSH SM=RCS MANAGEMENT

18-2
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MISSION RULES
SECTION 18 = CSM SM=RCS = CONTINUED

K |RULE |CONOITIUN/MALFUNCTION' PHASE ¢ RULING * CUES/NOTES/COMMENTS
L] L] 1 -
' ] )
Ll L] 1
% SPECIFIC MISSION RULES *
' --- o '
18-20| SUSTAINED LEAK IN ¢ ' '

UK CUMPLETE LLSS ' . .

UF HELIUM SUPPLY ' ' .

PKESSURE ' ' '
L] L] 1

A. UNE KING *LAUNCI:  *A.l. CONTINUE MISSION AND '
LI ' ENTER NEXT BEST PTP ‘
4 L] L
SOESCENT ' 2. CONTINUE MISSION .
] ’ . L]
'aLL * 3. TERMINATE PHASE AND  *A.3. NORWAL ENTRY
*OTHERS ¢ ENTER NEXT BEST PTP ¥
. L] L]

B. BUTH RINGS 'LAUNCF  *B.l. CUNTINUE MISSION ANUL
' . ENTER NEXT BEST PTP ¢
. ' UNLESS PKI®R TO '
' ' TOWER JETTISON, IF .
‘ . PRICR TC TOWER '
' . JETTISChy ABURT .
. ] .
'DESCENT ' 2, CONTINUE MISSION '
t L] L]
. . L]
‘ALL ' 3. TERMINATE PHASE ANO  *6.3. CONTINGENCY SM RCS  SPINUF
'OTHERS  * ENTER NEXT BEST PTP  ¢PRIUR TU CM/SM SEP FOR DEURBIT ANC
' ' *TBO FOR LUNAR RETLRN ENTRY,
. + L]
. L) L
L 1 4
] ] (]
L} L] L]

le-21| SUSTWINED LEAK [N UR® ‘ '

COMPLETE LCSS OF . * .

HELIUM MANIFOLD ' . '

PKESSURE (CGULD ¢ J . .

SE EITHER FUEL OR ¢ ' '

OXIDI ZER) . ' ‘
] L] (]

A. ONE KING *LAUNCH  ®A.l, CONTINUE MISSION AND ¢
' . ENTER NEXT BEST PTP ¢
* . .
*DESCENT ' 2. CONTINUE MISSION '
L] L] Al
"aLL * 3, TERMINATE PHASE AND ¢
COTHERS ¢ ENTER NEXT BEST PTp !
L] . (]

8. BUTH RINGS 'LAUNCH  *8.1. CONTINUE MISSION AND °
. . ENTER NEXT BEST PTP ¢
. y UNLESS FRIOR TU .
' ¢ TOWER JETTISON. IF .
' . PRIOR TC TOWER .
. . JETTISCNe ABORT. .
L] L] L]
*OESCEAT ¢ 2, CONTINUE MISSION ‘
1 L] L]
L] L] L]
"ALL * 3. TERMINATE PHASE AND  *8.3 CONTINGENCY SV RCS SPINUP PRIOR
*OTHERS * ENTER NEXT BEST PTP  *TO CM/SM SEP FOR DEORBLT AND TBD FOR
' ' YLUNAR RETURN ENTRY,
L] L] .

ML SSION REV] DATE SECYICAN GROUP P AGE
APCLLO 15| FNL| 5/3/71 | CSM SM-RCLS SPECIFIC
18-3
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MISSION RULES
SECTION 18 -~ CSM CM-RCS

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/ COMMENTS
18-22 CM RCS IS ARMED FOR Lo/ CONTINUE MISSION
ANY REASON .DESCENT/
LUNAR
STAY
ALL TERMINATE PHASE AND
OTHERS ENTER NEXT BEST PTP
RULE NUMBERS 18-23
THROUGH 18-49 ARE
RESERVED,
Al
MISSION REV JDATE SECTION GROUP PAGE
APOLLO 15 J FNL 15/3/71 CSM CM-RCS SPECIFIC 18~4
T6G 291
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MISSION RULES

SECTION 18 = CSM SM=RCS - CONTINVED

¢ INSTRUMENTATICN REQUIREMENTS ¢

PCM

16-50f MEAS DESCRIPTICN ONBCAKD TRANSOUCERS CATEGORY MISSION RULE
REFERENCE
CM HE TK A PRESS CROOO1LP METER COMMON M 18-20
C4 HE TK B PRESS CR:INO2P METER COMMON M 18-20
CM TK A TEMP CRO0I3P METER COMMON HO 18-2n
Cu TK B TEMP CRIQ04P METER COMMUN HO 18-20
(M HE MNFLD A PRESS CROC35P CeW 1 OF 2/ 18-21
CM HE MNFLD A PRESS CR2037P METER/CEW M
CM HE MNFLD B PRESS CRID36P CeW 1 OF 27/
CM HE MNFLD B PRESS CR0OO38P METER/CSW Mo 18-21
MI SSIUN REV] OATE SECTION GRUUP PAGE
APOLLO 1S{FNL] 573/T71 JCSM SM=RCS INSTR KEQ
18-5
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MISSION RULES
SECTION 19 - EMU/EVA ~

ITEM

19-1

¢ GENERAL *

Vi o ———

TO INIT{ATE AND CONTINUE THE FOLLOWING MISSICN PHASES, THE EXTRAVFHICULAR MCBILITY UNIT

MUST PROVIDE AS AN OPERATICNAL EMUy THE FULLUWING MINIMUM CAPABIL ITIES==-

A DOCKED (TUNNEL HARDWARE INSTALLED)/UNDOCKED/RNCZ

(EML)

ANY CCMSIMATIGN OF TwWC QPS AND/OR PLSS UNITS WITH SUFFICIENT 02 CONSUMABLES TO SUPPORT A 30

MINUTE CONTINGENCY EVA (CEVA)
Be  LUNAR SURFACE EVA ' ’
1.  CRITICAL INSTKUMENTATION
2. THERMAL CONTRAL
3. ENU PRESSURE INTEGRITY
4. PHINARY OXYGEN SUBSYSTEM
5.  PLSS VENTILATICN
- PLSS PUWER SUPPLY
7. cPs
de  CONTAMINATION CONTRCL

e SUFFICIENT PLSS CCNSUMABLES TC SUPPURT CHECKUUT, PLANNED EVA, AND A 30-MINUTE
PCST~EVA RESERVE.

13  SUFFICIENT UPS CCNSUMABLES TL SUPPCRT 30-MINUTE PURGE OPERATIONS 'AT HIGH
PURGE FLOW.

Ce CMP EVA
1. CRITICAL INSTRUMENTATION
2 CMP EMU PRESSURE INTEGRITY
3, CPS L2 PRESSURE REGLLATION

4. SUFFICIENT OPS CCNSUMABLES TC SUFFCRT 15~MINUTE PURGE OPERATIONS AT HIGH
PURGE FLOW

Se CVMP EMU ADEQUATE C2 FLOwW VIA THE SUIT CONTHOL UNIT (SCU)

MISSION REV] CATE SECTIUN GRUUP P AGE

APCLLO 1S{FNL§ 5/3/70 | EMU/EVA GENERAL
19-1
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MISSION RULES
SECTICN 19 - EMU/EVA = CGNT INUED

ITEM

——

19-2

DEFINITIUNS=—=
A.  LUSS CF tMU PRFSSURE INTEGRITY

| UNABLE TO MEET PRESSURE DECAY CRITERIA DURING EMU PRESSURE INTEGRITY CHECK (HIGH 02 FLOW
FLAG CLEARS AFTER INITIAL PRESSURIZATION)

2. EVU REGULATEC FRESSULRE LESS THAN 3,75 PSIC {(TM) AND  DECREASING UON  LUMAK
SUKF ACEy WHICH REPRUSENTS AN 02 USAGF RATE GREATER THAN 0.7 LBS/HR

Le LUSS CF PRIMARY UXYGEN SUBSYSTEM (PUS)
L. SCURCE PRESSUKE LESS THAN TBO PSTA OR TuD PERCENT (THDICATORY}
2. UNABLE TC SUPPLY OXYGEN TQ UXYGEN VENTILATION LOCP (0VL)

3. [MPRUPER PLSS PRESSULRE REGULATILM (LESS THAN 3,75 AND DECREASING OR GREATEHR
THAN 4,05 PSID AAND INCREASING)

Le LUSS UF PLSS POwER SuPPLY
l. PLSS BATTctyY VOELTAGE LESS THAN 16.4J VOU AN (ECREASING

2. PLSS BATTEKY CUKRENT CFAIN- GREATEK THAN 3,0 AMPS AN IMNCKFASING (DNES  NUT
IncludeE CHECKOUT)

Ue LUSS> uFf THExMAL CUivTRUL
L. LCSS OF LCL/LTL CIRCULATIGAK
24 LLS t12u INLET TEMPERATUKE AND SUBLIMATCK CZ OUILYT TLMPFRATURE OF %Y DEG F
ANO INCKEASENG AND LCG #1420 LELTA T LESS TrAM S DEGC F  AND  NECREASING WITH
UDIVERTZR VALVE [N *VAX® POSTTICN (THIS CONSTITUES A FAILED SUBLIMATIR.)
3. DEPLETLU FLEDOWATER WRESFRVCIR C(xk INABILITY Tu SUPPLY H20U Tu SUBLIMATOR
t. LUSS CF VEANTILATION
AHVCRMAL cATTEKRY CURKENT {(TCTAL CURRENT LESS Than 2.7 AMPS UR  MORF  THAN 3,7 AMPS)
SUSLIMATCR UXYGEN OUTLET TEMPERATURE LESS THAN 43 uEG F (THIS CUNSTITUTES A DEGKADED
FALLED FANS) R
ke LC5>S CF CCONTAMEINMATICN CONTRCL
1. LCSS OF VENTILATIUN (SEE 16-2y E As.VEL)
2. PLSS (U2 PARTIAL PRESSURE GREATER THAN 15 M4 OF K

3. SUFFICIENT CUNTANMINATIUN (L1OK AND BY-PRQCUCTSY IN THF VENTILATION LOOP YO
RESULT IN INTOLURABLE CKEAMAN OUSCUMFOKT

Ge LSS OF UXYLEN PURGE SYSTEM (OPS)

L. CFS C2 SNURCE PRESSLRE-~—

LFSS THAN 530 PSIA AT 8 LE/FRPUKLE
LESS THAN 3)) PSIA AT 4 LE/HRPUKGE
LESS THAN 1Y) PSIA AT MAKEUP

24 CPS L2 REGULATED PRESSURE LESS THAMN 344 PSIU UK MuRFE THAN 4.0 PSID OR OPS D2
KEGULATED PRESSURE EXCEEDS 4.0 PSIO IN LESS THAN 1 SECNND

3. THE OPS WILL BRE CONSIDEREC UNACCEPTARLE FUR MAKFUP MLDE UPERATIONS (F THE
QPS C2 REGULATED PRESSURE EXCEEDS 4.0 PSIC.

MISS{UN REV] CATE SECTICA GROUP PAGE

APCLLO 15]FNLE 5/3/71 | EMU/EVA GENERAL
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MISSION RULES
SECTION 19 - EMU/EVA ~ CCNTINUED

ITEM

19-2 | H. EMERGENCY RETURN CAPABILITY

‘ConT - LRV/RSLSS/0PS (L)

LRV/OPS (H)

WALKMNG/BSLSS/OPS (L)

NOTE

DISTANCE FROM LM

® ©® 0 6

ALL EMERGENCY RETURNS AKE CUNSTRAINED WALKING/OPS (H)
BY THF 300 BTU MAXIHUN CKEWMAN HEAT
STCRAGE ANC THE 13 MINUTES REWQUIRED . \

FOR TERMINATICN ANC INGRESS. SPECIFIC
RETURN CAFABILITIES ANC CGNSTRAINTS
ARE SHCWN ON THE ACJACENT CHART ANOD

ARE CFSCRIBED IN DETAIL RELUW EVA TIME

KIDING TKAVERSE

@ THE LRV/BLSS/0PS (L) RETURN TRAVERSE CAPABILITY REPKESFNTS-=-- AN NPS L(W
PURGLE FLOW RATE CF 3.85 LB/HR, TIME FOK WALKBACK T} LkVy S MINUTES FOR BSLSS
ACTIVATEONy, AND THE TIME REQUIREC FCR LRV FETUKN TRAVFRSE,

@ THE LKV/Z0PS (H) RETULRN TRAVERSE CAPABILITY RFPRESENTS--- AN OPS HIGH PURGE
FLOW RATE (F 7.5 LB/HR, TIME WEJUIRED FOR wALKBACK Tii THE LRV,

AND THE LRV RETURN TRAVERSE.

wALKING TRAVERSES

@ THE wWALKINMNG/BSLSS/OPS (L) RETURN TKAVEKSE CAPABILITY FKHEPRESENTS--- AN OPS
LOW PUKGF KATE OFf 3.85 LB8/HR, S5 MINUTES FUK BSLSS ACTIVATIUN, AND THE TIME
REQUIRED FUrR THE WALKING RETURN TRAVERSE. .

@ THE WALKING/CPS (H) RETURWN TR.AVERSE CAPABILITY REPRESFNTS--- AN OPS HIGH
PUKGE FLOW RATFE CF 7.5 LB/HR AND THE WALKING REFURN TRAVERSE.

HSLSS CONSTRAINT

@ JTHE BSLSS CONSTRAINT REPRESENTS-=~ THE FEEUWATFR CAPARILITY UF A PLSS wWITH
BOTH CREWMEN UPERATING ON IT VIA THE BSLSS Fuk RETURN TKAVERSE.

1. TERMINATE EVA

THE CREWMEN WILL BE ALLOWED SUFFICIENT TIME YO CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED (5-10 MINUTESD.
THEN THEY WILL RETURN TO THE LM AND EXPEDITIOUSLY COMPLETE ACTIVITIES AS REQUIRED.

J.  TERMINATE EVA IMMEDIAIELY

THE CREWMEN WILL CEASE THEIR SURFACE ACTIVITIES AND IMMEDIATELY INGRESS THE LM AND REPRESSURIZE.
K. LOSS OF CMP EMU PRESSURE INTEGRITY

1. UNABLE TO MEET MAX TBD PSID/MIN DECAY CRITERIA DURING EMU PRESSURE INTEGRITY CHECK

2, CMP EMU REGULATED PRESSURE LESS THAN 3,70 PSID (CREWMAN) AND DECREASING OR MORE THAN 4.0 PSID
AND INCREASING DURING CMP EVA

L. LOSS OF ADEQUATE 02 FLOW (FROM SCU)
CMP EMU 02 FLOW INTO SUIT LESS THAN 6.0 LB/HR (60-65 PSI UMBILICAL PRESS)
M.  LOSS OF OXYGEN PURGE SYSTEM (OPS)
REFERENCE MR 19-2, G
N. TERMINATE CMP EVA
THE CREWMAN WILL CEASE PLANNED EVA ACTIVITIES, TRANSFER TO THE CM, INGRESS AND REPRESSURIZE,

MI SSION REV] CATE SECTION GROUP P AGE

APOLLY 1S| FNL] 5/73/71 § EMU/EVA GENERAL
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MISSION RULES
SECTION 19 - EMU/EVA ~ CONTINUED

R 1TEM

Jlo-3

19-4

J19-5

19-¢6

19-15

19-16

CREWMAN MAY ELECT TU ATTEMPT A WET SUBLIMATCR RESTART IF BREAKTHROUGH UCCURS.
1IPS PURGE CAPABILITY 1S RECUIRED FOR EVA,

VACUUM TRANSFERS wILL CNLY BE USED IN SUPPGRT OF (1) CONTINGENCY [INTRAVFHICULAR TRANSFERS LR

CUNTINGEMCY EXTRAVEHICULAR ACTIVITIES (CIVT OR CEVA) BETWEEN S/C. AND (2) A LM CABIN REPRESS
FAILURE.

AN EMU/LM ECS HYBKID LIFE SUPFORT AND COMM CONFIGURATION IS ACCEPTABLE [IF WITHIN SYSTENS
CAPABILITIES AND IF REQUIRED TO PRECLUDE T IMELINE IMPACT.

RULES 19-7 THRCUGH L4 ARE RESERVED

¢ MANAGEMENY ¢

FOR INTERMITTENT PURGENG FCR VISOR DEFOGGING,, DECUNTAMINATION, OR ADOITIONAL COOLING, TkE
Pk IMARY (2 SHUTOFF VALVE SHOULD BE TURNED OFF FOLLOWING OPS ACTIVATION 8UY PR{OR TO PURGINGs
THE PURGE VALVE SHUULD BE TURNEEC TU THE UOFF POGSITIUN PRIOR TU REUPENING THE PRIMARY (02 SHUTCFF
VALVE .

THE 8SLSS wiLL BE CARR{ED ON ALL TWU-MAN EVA TRAVERSES.

KULES 19-17 THRCUGH
19-13 ARE RESERVED.

MISSION REV | DATE SECTION GRUUP PAGE

APOLLO 15FFNL § 5/3/71 |EMU/EVA GENERAL AND
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 ~ EMU/EVA - CONTINUED

’ RULING ' CUES/NUTFS/COMMERTS
! } . N TTTTrTTTTTTTTTTTTT Tt
4 . 1 Ll
* SPECIFIC
L] . cTTTTTTETTTT L]
192 LOSS DF MU ‘EVaA CACTIVATE OPS CREF MALE EMU 245549200
PRESSURE INTEGRITY ¢ ' '
! ¢ A. TERMINATE EVA TEMY KF G PRFSS IS 2.05 PSIA GKEATEW
A, t. MU KEG PRESS ’ ¢ *THAN PGA PRESS.
LESS THAN 3,75 ¢ U '
eUT GREATER . . .
THAN 3.4 PSIO ' ' '
(TM™) 1 [] .
¢ ‘B. TERMINATE EVA '
9‘12. t M KEG PKESS . ¢ IMMEDIATELY s
LESS THAN 3.4 . . ¢
PSID (TWM) ¢ ’ '
. L] L}
L} . .
iv=<¢1) LOSS HF VENTILATION *EVA *TERMINATF EVA IMMEDIATELY YREF MALF 145428¢2S430¢31.
. L] .
. 1. ACTIVATE QOPS '
. ‘ .
' 12. GPEN PGA PURGE '
. ' VALVE-LCw FLOK .
L} . .
. L] Al
. L] .
L} . .
L} . L]
Li=e 2] CunTAMIwATIunN In YEVA YTERMINATE EVA IMMEDIATELY ¢
VENTILATIUN J . .
YSTEM . . .
SYs . « 1. ACTIVATE gp$S .
L] . .
. +2. OPEN PGA PURGE '
. . VALVE=-LCwh FLOW .
. . .
. . 1
. L} L]
. (] .
‘ L) - .
] . L]
. L) .
KULES 16-23 THROUGH * . '
Ly=29 AKE RESERVED. ¢ J ’
, . .
. . .
MISSTun REV] CATE SECTILA LHUUP P AGE
APGLLU 1S FANLE 5/73/71 | EMU/FVA SPECIFIC
19-5




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 19 - EMY EVA - CCNTINUED

R |KULE | CONDITION/MALFUNCTION®' PHASE * RULING ¢ CUES/NOTES/COMMEATS
) ) [
L] L] 1
t ’ L
19-30| LOSS OF THERMAL YEVA *TERMINATE EVA t REF MALF EMU
CUNTROL ot . : ' 4,47,5,9,10,25,26,27,28,29.
' ¢ IF ADDITIONAL '
* 1 COOLING IS '
, ' ' REQUIRED, ACTIVATE '
' $BLSS OR OPS PURGE AS '
' * REQUIRED .
L] [} t
. L ] "
19-31] LUSS WUF PCS TEVA YTERMINATE EVA VREF MALF EMU 3,5,£, 74842122,
L] L] )
' *1, ACTIVATE OPS INOTE-~~ IN THE EVENT D0F HIGH. PGA
' ' *PRESSUKEy, PGA PUKGE VALVE MAY BF
' *2. IF EMU PRESSURE YOPENED FUK PRESSURE RELIEF FOLLOWING
b * GREATER THAN 4,05 'OPS ACTIVATIUN,
' ' PSID (TM) CLOSE POS . :
' ' SHUTOFF VALVE
1 L] L]
L] L) L]
L] . .
L] L] *
19-32| LUSS OF PLSS PCWER * YFVA STERMINATE EVA [MMEUIATELY *REF MALF EMU 9,428,379,
L ] [] .
' *1. ACTIVATE OPS '
1 L] . . 1
' Y2, OPEN PGA PURGE VALVE '
' ' LOW FLOW '
L) L] r
¢ ¢ 3, ACTIVATE BLSS OR OPS '
' ' HIGH PURGE FLOW AS '
' ' REQUIRED '
. . t
L] L] L]
15-53| LAS3 IF (RITICAL YEVA YTERMINATE EVA TREF MR 19-51
‘ INSTFUMEATATION . ' '
1] L] L]
L] . 1
L 1 ’
t 1 L]
19-34| LUSS UF EMUL PKESS  'CMP EVA *TERMINATE €VA TKEF EMU MALF
INTEGRITY ! ! !
L] * L]
1] [ ] 4
. R [ * . .
19-35| LISS UF ADEWUATE tCMp EVA  'TERMINATE EVA 'REF EMU MALF
. CMP EVA L2 FLOW ' ‘ *
(FRUM SCU) J . '
L [] .
R ] [ .
19-3€&| LUSS OF CRITICAL *CMP EVA  *TERMINATE EVA 'REF Mk 19-51
INSTKUMENTATION ' . '
[] L [ *
. K] .
RULE NUMBERS 19-37 THROUGH
19-40 ARE RESERVED
MISSION |RrREV | vaTE SECTION GROUP P AGE
ApoLLo 1S5)Fne | 573771 JeMuzEVA SPECIFIC
19-6




NASA. - Manned Spacecraft Center

MISSION RULES
SECTION 19 = EMU/EVA = CONCLUDED

ITEM

k
¢ INSTRUMENTATION REQUIREMENTS *
19-59| PRELAUNCH INSTRUMENTATION FM/FM MISSION RULE
MEAS DESCRIPTIGN PAM ONBOARD TRANSDUCERS CATEGORY REFERENCE
FEED H2Q PRESS GT8110P/GTB210P COMMON ()] 19-1,2,3,12,30
Luw FEED H20 PRESS TOUNE=FLAG M
PLSS EKG GTBLl24J/GTB2244 *
+n 199102019,
PLSS BAT CUR - GTB140C/GT8240C 21,32 .
PLSS BAT VOLT GT8141V/GT8241V HD 19-1+2+19,32
LCG H2N TEMP GTBL54T/GTB254T HD 19-1+2+30
PGA PRESS GTB168P/GT8268P HD 19-1+2420,31
PGA PRESS GAGE CUFF GAGE N
Lw PGA PRESS TONE-FLAG m
HN 19-192¢3421,
SUBL J2 LUT TEMP GT8L70T/GTH270T 3n
HD 19-1,13,15,
PLSS=CC2 PP GT8175P/GT3275P 22
COMMON HO 19-142+29,21
PLSS 02 PRESS GT8182P/GT3282P 11414
PLSS 02 QTY IND ME TER y
HIGH U2 FLUW TUNE~FLAG ¥ 19-142+21,31
LUn VENT FLCW TONE-FL AG M 19-1,21
LCL H20 GELTA T GT3196T/GT8296T HR 19-1,2,30
UPS PRESS GAGE METER ~ 19-14244414
UPS KEG PRESS GAGE METER ey 19-1,2
EVL SYNC GT8130X/GT820Cx »
EVC LAL © VEBC GT8171V/GT8201V HN
EVC CAL 5 vDC GT8102V/GT8202V HO
* AER JMEOICAL PARAMETER KEFERENCE SECTECN 37.
**1 )F 2 CPS REG PRESS GAGES IS MANDATORY.
19-51| CHITICAL INSTRUMENTATION
| .  LunaR SURFACE
PAM
MEAS DESCRIPTICN FM/EM ONBOARD
PGA PRESS GAGE CUFF GAGE
PGA PRESS GT3168P/ 1 CF
GT8268P "
LUw PGA PRESS TUNE TuNE
Luw VENT FLGw TGNE TONE
PLSS BAT CURRENT GT3140C/ ’
GT8240C
: 1 cF
SUBL 02 UUT TEMP GTa170T/ M
. GT82707
Be' CMP EVA
PGA PRESS GAGE CUFF GAGE T oF
LUW PRESS WARNING SwWiFCH CNBOARD { CuP ONLY) M
_ LuwW FLUW WARNING SWITGH | ONBOARD (CMP ONLY) 1 OF
CM PRESS GAGE ONBOARD M
MISSION JREV | DATE SECTION GROUP PAGE
APCLLO 1S]FNL | 5/3/71 |EMU/ZEVA INSTR
19-7




20 COMMUNICATIONS/
INSTRUMENTA.TION



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 ~ COMMUNICAT IONS AND INSTRUMENTATION

ITEM

o ——

20-1

en-2

* GENERAL °*
Ae BASE&XNE REGWUIREMENTS (ALL PHASES EXCEPT LAUNCH)
1. THWO~WAY VOICE CCMM BETWEEN SPACECRAFT

2. ThO-WAY VOICE CCMM EETWEEN CSM OR LM AND MSFN DURING ALL DOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND. MSFN DURING UNDOCKED ACTIVITIES

8. LAUNCH

THEKE ARE NO COMMUN[CATIONS FAILURES Fuk WHICH THE LAUNCH/INSERTION PHASE WILL

TERMINATED.
C. LUNAR STAY ADDITIONAL REQUIREMENTS.
l. FCR TWO-MAN EVA--- VCICE COMM BETWEEN MSFN AND ONE EVA CREWMAN,

2. FOK UNE~MAN EVA===VCICE COMM BETWEEN MSFN AND LM/ LCRU AND EVA CREWMAN
NCTE

MSFEN TO EVA GMLY VUICE IS ACCEPYABLE I[f Tv 1S AVAILABLE TO
TC MONITOR CREW.

De THE LM wiLL BE RETAINED FOR TEC COMM IN EVENT CF LOSS OF AtL COMM BETWEEN THE CSM AND
GROUND.

VHF EVA CUFRUNICATIUNS PRICRITIES ARE~~-

A TWO-MAN EVA M

1. PRIME=-~ EVA-1 AR/EVA=2 AR (RELAY MCDE ALLUWS OUPLEX VOICE PBETREEN EVA'S
PLUS THE TKANSMISSICN OF VOICE AND DATA FROM BOTH EVA'S TO LM/LCRU PLYUS THE

RECEPTION UF VLICE VIA LM/LCRU BY BOTH EVA'S.)

2. BACKUP--~EVA-1 AR/EVA-28 OR EVA-IA/EVA-28B OR EVA-1B/EVA-2A (EITHER MODE
COMBINATION ALLCWS DUPLEX VOICE BETWEEN EVA*S PLUS THE TRANSMISSION OF VOICE
FRCM BOTH THE EVA'S TQ THE LM/LCRU PLUS THE TRANSMISSION OF DAYA FROM ONE
EVA TO THE LM ANC THE RECEIVING GF LM/LCRU VOICE BY ONE EVA.)

Be JNE-MAN EVA

l. PRIME-—EVA-1A GR EVA~2A (ALLCW DUPLEX VUICE BETWEEN EVA AND THE LM/LCRU
PLUS THE TRANSNMISSICN OF DATA FRCM EVA TO LM/LCRU.)

2. BACKUP---EVA-18 CR EVA-2B (ALLUWS UUéLEX VUICE BETWEEN EVA AND LM}
NCTE

NO VCICE CAPABILITY VIA LCRU IN THIS MODE

KULES 20-3 THROUGH
20-6 ARE RESERVED.

BE

THE

MISSION REV] DATE SECTIUN GRUUP PAGE

APCLLU 15FFNL Y 573771 JCOMM AND INST FUNCTIONAL
. COMM=-GENERAL 20~1




NASA - Manned Spacecraft Center
. 264

MISSION RULES
SECTEUN 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

POSITION wlLL REFLECT QUT-CF-SITE CONTACT CONFIGURATION.

ITEM
* MANAGEMENT
0=-7 VUICE CUNFIGURATIUN
A. LM/C SM/MSFN
1. VHF DUPLEX B AND USE WILL BE TRANSMITTEOD/RECEIVED SIMU TANEOQUSLY FCR LAUNCH
THROUGH CYle REV 1o VHF SIMPLEX A AND USB WILL BE TRANSMITTER/RECEIVED
SIMUL TANEOUSLY FCR EARTH ORBIT AFTER CYLs REV 1 LOS.
2. VHF A SIMPLEX 296.8 MHZ IS PRIME VCICE COMM BETWEFN VEHICLES FEXCEFT DURING
RANGING WHEM DUPLEX B (CSMJ AND DUPLEX A (LM) WILL BE USED.
34 VHE B SIMPLEX 259.7 MHZ IS BACKUP TC VHF A SIMPLEX 296.8 MHZ.
4o USB IS PRIME VCICE COMM DETWEEN MSFN ANO CS™, LM, OR LCRU,
5. USB8/VHF RELAY IS VOICE CUMM BACKUP TO UbB BETWEEN MSFN AND MALFUNCTIONED
S/C.
6. NCRMAL VOICE CuUMM wiLL USE SIMULTANEUUS HMSFN UPLINK TO BOTH VEHICLES.
HOWEVERy IF REQUIREMENT SHOULD EXIST, SIMULTANEOUS [INDEPENDENT MSFN/CSM,
MSFN/LM, AND MSFN/LCRU COMM MODES WILL BE INITIATED.
Te THE PRIME CSM/L¥ COMMUNICATICAS MCDE DURING THE LUNAR OKRIT PHASE I8 VHF,
THE PRIME VHF MODE IS VHF A SIMPLEX UNLESS THIS MODE IS PRECLUDED BY THE USE
OF VHF RANGING. OURING LUNAR STAY PHASEe THE PRIME (SM/LM MODE IS MSFN
RELAY.
8. THE CSM AND LM wILL TRANSMIT SIMULTANEUUSLY ON VHF AND USB DURING ALL LM
POWERED UP PHASES IN LUNAR ORBIT.
. IN THE EVENT OF A CCPPLETE LLUSS OF CSM S=BANC CUMMUNICATIGNS WITH MSFN, THE
LM wILL BE CONFIGURED FOR LM TwWwO-WAY REL AY AND RETAINED FOR TE] AND TEC,
Be LM/CS®/EVA/MSFN )
1. LV TwC~WAY RELAY NITH TwWC~-MAN Eva IS THE PKIME MODE PLANNED FOR  EVA
OPERATION.
20-8 LSM VHF/USB MANAGEMENT
A. FOR CREwW REST PERIOOSe CSF S-HAND ANTENNAS WILL AE SELECTED BY GRUOUND CCMMANDS,
Be NORMAL CUNTKOL OF THE S-EAND MUOES WiLL BE B8Y GROUND COMMAND. CSM CCMMUNICATIONS SWI TCHM

MISSTON REV] LATE SECTION GROUP P AGE
APGLLO 15]FAL] 3/43/T71 | COMM ANLC INST FUNCTIONAL
COMM=MGT 20-2




NASA - Manned Spacocnﬂ Center

MISSION RULES
SECTION 20 = COMNUNICATIONS AND INSTRUMENTATION - CONTINUEO

[TEM

—————

20-9

20~10

20~11

20-12

LM STEERABLE ANTENNA MANAGEMEMNT

A.

GCTA

Le

LCRU

A,

be

DUKING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD BE NAINTAINED BETWEEN
-65 DEG F AND 185 DEG F.

LM UPLINK MIDES 2 AKD 3 ﬁNO ALL PRN UPLINKS WILL BE AVOIDED IF PUSSIBLE WHEN THF STEERABLE
ANTENNA IS OPERATING IN THE AUTO TRAGK MODE.

MANAGEMENT

THE CCLOK. TV CAMERA ®wILL NOT BE POINTED SUCH THAT THE SUN wWILL BE IN THE FLELD OF VI fths
THE CAMERA MAY BE PCINTEC NEAR THE SUN. HOWEVER, If OBJECTIONABLE FLARE OCCURSy THE GROUMD
WILL REQUEST THE CAMERA TC BE MOVED OR WILL MOVE THE CAMERA VIA GROUND COMMANDS.

THE GRCUND wILL MONITCR THE TV PICTURE AND RECUMMEND CAMERA MOVEMENT (GR MOVE THE CAMERA
VIA COMMANOSI TO PREVENT IRREVERSIBLE VIDICON TUBE BUKRNS FROM KEFLECTIVE NBJECTS.

BETWEEN EVA'S THE Tv CAMERA WILL BE LCCATED IN THE SUN AnD OFF TO MAINTAINN THERMAL BALANCE.

IF THE THERMAL CONSTRAINTS ON THE CAMERA UPERATINu TIME IN THE MESA ARE VIOLATEUs THE
GRUUND wILL REWUEST THE CAMERA BE TURNEC UFF.

WHEN A BRIGHT UBJECT, WITH A CONTRASTING DARK BACKGROUND TS IN THE FIELD OF VIEWs TkE
GROUND wWILL RECOMMENC OR COMMAND AN ALC SWITCH SETTING TO GET THE BEST PICTURE. THE
ALC~-PEAK WILL GINE THE BEST PICTURE GF THE BRIGHT OBJECT, AND THE ALC~AVERAGE WILL GIVE THE
BEST PICTURE OF THE DARK BACKGROUND.

THE GROUNO wILL NEVER INITIATE GCTA CCMMANDS ThAT WULD CAUSE MORE THAN TWO ORIVE MOTORS TO
OPEKATE SIMULTANEOUSLY.

THE GCTA wILL bt PUSITICAEO VIA GROUnL CCMMAND AS NECESSARY TO PRUVIDE THERMAL MANAGEMENT.

MANAGE PENT

THE THERMAL BLANKETS CN THE LCRU wILL BE POSITIONED AS REQUIRED TC MAINTAIN THERMAL
MANAGEMENT.

NOMINAL MQDE OF OPERATIQM FOR MOVING IS PM1/Wdl.
NOMIAAL MCDE OF OPERATION FOR FIXED BASE IS FM/TV.
BACKUP MODE OF OPERATICMA FCR MOVING [S PML/NB.

THE CONTINGENCY MOOE FOR MCVING LS PM2/NB.

THE TV REMOTE MODE WILL BE UTILIZED TO OBTAIN THE CLEAREST TV PICTURE (THIS MODE ALLOWS THE
GROUND TO COMMAND OFF THE NO=-VOICE DGWNLINK ANO WILL BE USED FOR LM ASCENT TV COVERAGE).

SOS MANAGEMENT

A,

Be

THE SOS WILL BE OPERATED IN HRR DURING ALL SCIENTIFIC OUPERATIONS.

THE CONTROL OF THE DSE WILL BE VLA GRCUND COMMAND WHENEVER POSSIBLE. HCWEWER, THE CREW MAY
BE REQUESTED TO OPERATE THE DSE AT CERTAIN TIMES ODURING AWAKE PERIODS TO ASSIST 1IN
UBTAINING THE MAKINUN AMCUNT OF SCIENTIFIC DATA.

MISS{ON REV] CATE SECTION GROUP PAGE

APCLLO 15]FNL] 5/73/71 | CUMM AND INST FUNC TIONAL
COMM~-MGT 20~3
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NASA - Manned Spacecraft Center

MiSSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

KULE

2u=-11

ar-l4

20~-1¢

CONOITION/MALFUNCTION® PHASE

N RULTING

' CUES/NOTES/COMMENTS

LUSS UF TWO-WAY VHF *O0CKED
VOICt COMM BETwEEN ¢

CSM AND UM

*UNDOCKE
’

L]
SPRE-PCI
.

‘POWERED
'DESCENT
'

*LUNAR
'STAY

LUSS OF TwWC-wAY .

VUICE COMM wITH MSFN'

A. CSM ONLY

8. LM ONLY

.
*LAUNCK
.

YEARTH
*ORAIT
v

‘TLC
L]

001
'

'UNDCCKE
'POWERED
*DESCENT
'

*LUNAR
'$TAY

*DOCKED
'

YUNOCCKE
*PRE-POI
L]

¢ POWERED
* DESCENT

1
'
* LUNAR
'STAY
1

t

LOSS UF TWG CS¥ ‘EPO
L]

AUDIO CENTERS

.
‘TLC
]
L]

*DOCKEC
)

[
*UNDCCKE
L]

*PRE-PCI
*DESCENT
*LUNAR
'STAY

T

*PCST CO
L]

' SPECIFIC !

*CONTINUE MISSICN=
*NO-GO FOR SEP MNVR
[

C *DOCK ASAP
'N0-GO FOR CSM CIRC
.

*CONTINUE MISSIUN
.

*CONTINUE MISSICN
'

*CONTINUE MISSICN
¢

A.l. CONTINUE MISSION

2+ ENTEK NEXT . BLOCK CATA
POINT

3. CONTINUE MISSION

4o CONTINUE MISSION

v/ 5+ CCANTINUE MLSSION

6. CUANTINUE MISSIUN

B8ele CONTINUE MISSIUN-

0 2. RETURN TG VICINITY OF
CSM=

NO~-GC FCR PO!
3« PUIl TO TCUCHOUWN-
CONTINUE MISSIUN

4o LM LIFVTCFF NEXT ASCENT
LUPPURTUNITY,.

® @ e 4 2 & a0 e e s s ea e e m e n e e e e aen . ame e e ® s s .- ae

*CONTINUE MISSICN-
*NO-GO FOR TLI
t

‘CONTINUE MISSIGN=
*NO~GO FOR LCI
L)

‘CONTIMNIE MISSEILN-
*NO-GO FOR 0OC! CR UNDOCKING
.

0 'NC-GC FUR GIRC
L]

/ *CONTINUE M{SSION
, .

L]

[

.

CK*RETAIN ASCENY STAGE
.

'REF LM MAL PROC CCMM 3 = LUSS OF Vhf
:VHXCE COMM WITH CSM

*REF CSM MAL PROCECURE COMM 5 - LUSS

‘OF VHF COMM WITH LM
]

NOTE~~-MSFN RFLAY MAY ‘BE UTILIZED

P N

*REF CSM MAL PROCEOURES 7 AND 8 -
1L0SS ('F CSM VNICE COMM

*A.3 ENTER LM FARLY TO USE LM S-BAND
*FJR VOICE COMM WITH MSFN. LM COM¥
‘wILL BE USED FOR VOICE AND CSM T
*USED FOR SIM BAY SCIENCE OPERATIONS,
.

NU=GC FCR SEP MAMEUVER?

'A.6 UTILIZE VHF OF VHF. RELAY FROW
‘LM. 1F UNABLE, TERMENATE LUNAR STAY
TAND PERFORM A DOCKEO TEI.

+

INOTE-== KETAIN L# FOR COMM  DURING
*TEC
'

'REF LM MAL PROC COMM 4 = LOSS OF

NO~-GC FCR SEP MANEUVER'S-BAND VUICE COMM

6.4 CCMM VIA LCRL IS ACCEPTABLE

L]
.
(]
L]
.
1
L]
[]
.
]
.
.
,
L]
1
L]
]
*
L}
.
L)

L]
L]
L}
.
.
L]

¥
.
.

NISSION REV

CATE SECTIBN GROUP

PAGE

APOLLO 1S]FNL

5/3/71 | COMM ANO INST FUNCTIONAL
COMM~-

SPECIFIC] 27-4
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NASA - Manned Spacecraft Center

MISSION RULES

SECTEON 20 - COMMUNICATIONS AND INSTRUMENTATAON - CONTINUED

&k |KULE |CONDITIUN/MALFUNCTEON® PHASE ¢ RULING ¢ CUES/NUTES/COMMENTS
T - L] L] t -
L 4 *
L] . L]
2)-16| UNABLE TO ESTABLISH 'LUNAR YCONTINUE MISSION '
VHF COMM BETWEEN USTAY ¢ PROCEED WITH EVA AND '
LM AND BCTH EVA ' YACTIVATE THE LCRU '
CREWMEN DURING ' YASAP '
EVA PREP d ' '
- [ [] [)
20-17] w1SS OF VvOICE *DUAL YCUNTINUE MESSICN L
FxOM EVA-2 TO EVA-1 ‘EVA YEVA=-2 GO TO PUSITION B¢ 'EVA-1 HAS EVC-ls EVA=2 HAS EVC=-2
L] . ‘
' ' '1F ON LCKkU=-=-=-
. * .
. ' 1. EVA 2 CANNOT COMMUNICATE WwlTH
' ' *MSFN
L] [] 1] .
' ' 12, NO TM FROM EVA-2
L] . L] .
' ' *3, EVA 2 MLST PROCEDURALLY
' . 'TIME-SHAKE ALL VCICE TRANSMISSIONS
' ¢ TWITH MSFN
1 . 1
' . ‘4. MCODES WILL BE SWEITCHED EVERY 45
' ' 'MIN TO MONITOR PLSS DATA ON BUTH
' ' *CREWMEN,
L] . t
29-13] LOSS OF VIICE FRUM 'OUAL *CONTINUE MISSION '
EVA-1 TO EVA=2 YEVA ' VIF ON LCRU=~-=
' t1. EVA-2 GC TC POSITION *Aer
' ' '2,A. EVA-1 CANNOT COMMUNICATE WITH
' '2, EVA=1 Gt TL PUSITIUN *Ke*MSFN AND NU TM
L) . [}
' ! 8. EVA-2 MuUST PROCEDURALLY
' * ' TIME-SHARE ALL VCICE TRANSMISSIONS
’ . "WITH MSFN.
L . 1
' . 'C. MODES WILL 8E SWITCHED EVERY 45
' . TMINUTES YO MONITGOR PLSS OATA ON B0OTHh
' ' ICREWME N
L . L)
27-15] LDSS OF OUPLEX VOICE'DUAL Y CONTINUE EVA ’ o
BETWEEN EVA-1 AND  $EVA ' . 1.4, SIMPLEX CUNFEGURATION  WILL
EVA=2 . "1, BOTH CREWMEN WILL GU TO *REQUIRE PTT OPERATION VICE VOX.
' ' POSITION *A* .
' * '8. DATA WILL OMNLY BE TRANSMITTEC
' ' YWHEN THE TRANSMITTER IS KEVED.
’ L] 1]
' 12, IF STILL NG CUMM, 92. EVCS MODE-B WILL NOT COMMUNICATE
’ ' SELECT PCSITION *B¢ *WITH LCRU.
L] L] L]
' 13, IF STILL NC COMM '
' *  CONTINUE EVA If ONE .
[ «  CREWMAN CAN RECEIVE MSFN*
' ' VOICE-I# NQT ABLE TQ [
. ' RECEIVE MSFN VOICE J
' ' RETURN TQ VHF RANGE OF ¢
LD
MISSION | REV] DATE SECTION GROUP PAGE
APCLLO 15] FNL] 5/3/71 | LOMM AND INST FUNCTIONAL
CUMM-SPECIFIC] 2n-5
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MISSION RULES
SECTION 20 - CUMMUNICATIONS AND INSTRUMENTATION - CONTINUED

KULE |CUNOITION/MALFUNCTION' PHASE RULING ' CUES/NOTES/COMMENTS
- - L] L] [] ToTeTTesT
] [ v
20-20| LOSS OF TWO-WAY 'DUAL YVOICE UPLINK WITH TV .
VUICE BETWEEN MSFN °*EVA YAVAILABLE FCR MSFN '
AND EVA . YMONITORENG CF CREW . !
YRESPONSES IS ACCEPTABLE ' !
. . i
. *l., CONTINUE EVA ' ;
.
A. EVA=2 GG TO '1.A. EVCS  MODE-B wWiLL NCT i
POSITION *A* "COMMUN ICATE WITH LCRV i
EVA~1 GO TO ' i

POSITICN *B*

B. IF SUCCESSFUL .,
CCNTINVE EVA.

C. [F UNSUCCESSFULy
RETURN TO VHF
RANGE OF LM,

2. CONTINUE EVA

A. IF LCRU AVAILABLE,
ACTIVATE ASAP AND
- CONTINUE EVA,.

8., IF LCAU NOT
AVAILABLEy» EVA 2
RETURN TG LM AND
RECONFIGURE COMM,
THEN CUNTINUE EVA
wITHIN VHF RANGE

P R T T T T e e
R T T T R T

.
.
.
.
.
.
L]
1]
.
.
[}
[]
.
L]
.
.
L]
L]
L]
1]
L]
0OF LM. .
L]
L]
1 .
2221 LUSS OF TwOD-wAY TALT *VUICE UPLINK WITH TV .
VUICL BETWEEN MSkIv  *EVA *AVAILABLE FCR MSFN .
AND FVA Y{ONE-FANI*MONLITCRING CF CREw .
’ YRESPONSES IS ACCEPTABLE .
L] L] .
A. LCRU . 'A.l. ATTEMPT.TC RECONFLGURE®
* . EVCS. .
[ ] ] [ ]
* ' 2. IF SUCCESSFUL, '
. ' CONTINUE EVA. '
1 1, "
. ' 3. IF NOT SUCCESSFUL, '
. . RETUKN TU VHF RANGE OFf°*
' ¢ LM AND CUNTINUE EVA. ¢
[ ] . 4
8. LM . ‘Bale IF LCRU AVALLAGLE, ¢
. ¢ ACTIVATE ASAP AND .
¢ i CONT INUJE EVA * ki
L] L] L] "
' ¢ 2., IF LCRU NUT AVAILABLE,"*
. . REVTURN TO LM ANO .
' J RECCNF IGURE COMM. ’
: ' THEN CCATINUE EVA .
. . wITHIN VHF RANGE .
’ . CF LM .
1 ] L] ]
. . [}
L] L] L]
20-22| LUSS OF LCRU 'EVA *CONTINUE EVA- '
| i ' YRETURN TC WITHIN VHF .
’ YRANGE OF LM '
L] L] .
L] L] 1]
. L] []
20-23| LOSS OF LCRU HGA 'EVA *CONT.INUE EVA- '8Y SWITCHING ANTENNA CONNECTIONS ON
: :USE LGA "LCRUs TV AVAILABLE TO 210 FT SITE
L]
L] L] L]
[ . '
20-24| LOSS OF LCRU LGA YEVA YCONTINUE EVA- YHGA CANNOT BE USEC FOR MOVING COMM.
' *IF LOST DURING '
' *POVING MQDE+ CCNTINUE '
' 'TO NEXT STOP AND '
' YREGAIN COMM VIA HGA. '
Mmission Jrev] oate SECT iGN GROUP PAGE

APCLLO 1SIFNL] 5/3/71 JCOMM AND INST FUNCTIONAL
COMM-SPECIFIC) 20-6




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R JRULE |CONDITIGN/MALFUNCTE{ON® PHASE ! RULING ' CUES/NOTE S/COMMENTS
1] L] .
. [ ] L] l‘
20~25| LOSS OF tCRU YEVA YCONTINUE EVA ’
SATTERY ' ’ .
R 1. PRIOR TO TRAVERSE- "1, THE LAST EVA TRAVERSE WILL BE
' e INSTALL BATTERY *PLANNED BASED ON LRV POWER AVAILABLE
' ' ASSLGNED TO NEXT EVA. .
L] . L
' 2. DURING TRAVERSE=~ 2. LCRU BATTFRY FROM PREVIOUS EVA
' ' SWITCH TC LRV POWER 'will BE CARRIED ON THE LRV.
* [ UNTIL NEXT STOP TMEN '
J J INSTALL BATTERY
: ' FROM PREVIDUS EVA. '
L] .
. . .
. L] .
20-26| LLSS OF LCRU MOVING 'EVA YCONTINUE EVA ' -
CUMM MODE ' . 'MOVING MODES
. * WHEN NEXT STOP IS '
. YREACHEDy SWITCH 'PRI--= PML/NB
J T ANTENNA CONNECTIONS J
J YAND USE FM/TV ON 18/U~== PM1/NB
’ 'TV REMOTE MOCE. .
U ' YCONT—== PM2/NB
[] 4 1
L] 1 [ ]
20~27| LOSS 9F PML TEVA YCONTINUE EVA ’
TRANSMITTER OR ' ' ) . .
KECEI VER ' 1. MOVING CCMM=- N
. ' SWITCH LGA TO HGA v
' ' CCNNECTICN PORT. ‘'
1] . 1
' 12, STUPPED CCMM- ’
L] L] [ ]
' ' A. 210 FT SITE ©2.,A. TV AVAILABLE TO 210 FT SITE QA
' ' AVAIL ABLE, LGA .
' J RETAIN SWITCHEC .
' : CCNFIGURATIUN '
L] ] L]
. L] L]
J ' B. 210 FT SITE NuT 2.8, TV AVAILABLE VIA HGA
' ' AVAILABLEy RETURN J
' ' TC NORMAL CONFIG. '
[ ] 1 L]
. L] L]
[} L] L]
20-28| LOSS UF TEVA YCONTINUE EVA- TV AND COMMAND CAPABELITY LS LQST
TRANSMITTER 2 U YSWITCH TO PM1 L
' YTRANSMITTER TD REGAIN J
' 'VOICE AND TM .
[ ] 1 .
L] . L]
L] L) L]
20-25| LLSS OF RECEIVER 2 'EVA 'CONTINUE EVA- L
' YLOSS OF COMMANLC AND .
J *UP VOICE J
L] ‘ L]
. ‘1. DURING GEOLOGICAL 'le CREW CAN MANUALLY  POSITION
' . STOP, REMAIN IN " CAMERA ,
J . FM/TV uR TV .
[ . REMOTE '
. L] L]
. . L]
' 12, DURING WALKING 2. TV ANO COMMAND CAPABILITY IS
. ' PART OF THE STOP, LoST
' [ SELECT PML/WB *
+ L] []
. . .
L] L] L]
MI SSION |REV] CATE SECTICA GROUP PAGE
APOLLO 1S[FNLJ 573771 ] COMM AND INST FUNCTIONAL
COMM-SPECIFIC] 29-7




NASA - Manned Spacecraft Center

MISSION RULES
SECTEON 20 - COMMUNICATIONS AND INSTRUMENTATION = CONTINUED

210

h JRULE |CONDITIUN/MALFUNCTIONS PHASE ¢ RULING * CUES/NOTES/COMMENTS
| [ . . .
l [ , . . .
20-30| LOSS OF LCRU VHF TEVA *CONTINUE EVA- .
KECEIVER ' *UTILIZE TV VISUAL .
. *RESPUNSES OF CREW .
' *AS CUE TO RECEIPT .
' ¢QF MCC UPLINKS. '
L ] L] .
: . . L B (]
20-31| LOSS OF LCRU VHF *EVA SCONTINUE EVA- .
TRANSMI S STON . *RETURN TO VHF .
. 'RANGE OF LM .
L] L] .
. L] L)
20-32] Luss oF LCRU TV ‘EVA *CONTINUE EVA L
(GCTA) y . .
. 11. BYPASS TCU 8Y *1. CKEW CAN MANUALLY CONTROL CAMERA
. ¢ RECABLING. LOSS OF .
. ¢ COMMAND CCNTROL .
. *  WILL RESULT .
. L] L]
. 2, IF STILL NO TV, .
. *  SELECT eMl/W8 '
. ¢ AND CONTINUE .
¢ ' WITHOUT Tv. '
. . . L]
. . L]
. . R L]
20-33| Luss oF coMManD TEVA SCONT(NUE EVA- '
TU LCRU TV {GCTA) ¢ 1CREW MANUALLY .
. SCONTROL TV. '
) L] [ ]
L] . .
¢n-34] LUSS OF LCRU/GCTA  'LUNAR *CONTINUE MISSICN *ONBOARD CREW READOUTS  WILL  BE
™ *STAY ' *REQUIRED.
[ ] .
. L] .
L} . ]
20-35| LCKU TEMP MUKE THAN LUNAR *CONTINUE MISSICN- *DUTY CYCLE-== 5 MIN ON AND 10 MIN
120 DEG F 1STAY *BEGIN DUTY CYCLE 10FF
' *OPERAT IONS '
L] t ]
L] . - L]
1] L] L]
20-35] GCTA TEMP MLRE THAN 'LUNAR *CONTINUE MiSS ICN- *MANUAL OR BY GROUAD GOMMANO
TBD DEG F 'STAY *REPUSITIUN CAMERA .
—_— . . [
[ ] L) L]
[ ] ’ L]
RULE NUMBERS . ' .
20-37 THROUGH ' ' '
20-4C ARE . . '
RE SERVED . ' .
misston | revl oate | secrion GROUP PAGE

APOLLO 15] FNLY 5/3/71 | COMM AND INST FUNCTIONAL
COMM-SPECIFI 20-8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 = COMMUNICATIONS AND INSTRUMENTATION - CUNTINUED

lTEMI

=41

20=-42

A.

B

o

s ' GENERAL *
BASELINE REGQUIREMENT (ALL PHASES EXCEPT LAUNCH)

CRITICAL INSTRUMENTATION - CRITICAL {NSTRUMENTATLON [S THAT INSTRUMENTATION REQUIRED
VERIFY MISSION GO/NC-GO CRITERIA

LAUNCH

THEKE ARE NG CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PMASE WILL
TERMINATED, '

POWERED DESCENT ADDITIONAL REQUIREMENTS

THEKE ARE Nu CSi4 INSTRUMENTATION SYSTEMS FAILURES FOR WHICH LM POWERED DESCENT WILL
TERMINATED.

THE MISSION WILL BE CONTINUED wITH THE LOSS UF THE==-

A

Be

CSM UPDATA LINK

CSM CAUTICN AND WARNING SYSTEM
CSM JSE

CSM HIGH GAIN ANTENAA

CSM F¥ DOWNLINK

CSM USB RANGING {PRN)

VHF RANGING

SOSs

RULES 20~43 THROUGH
20~45 AKRE RESE RVED

T0

BE

EE

MI SSION REV] DATE SECTION GROUP P AGE

APOLLO 15 FNL| 5/3/71 | COMM AND INSTR CSM INSTR -
GENERAL 20-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION = CONTINUED

2)=4e

20-47

- e -

* MANAGEMENT ¢

ke e i 4 e e

USE MANAGEMENT

A. LM AND CSM LOW BET RATE TELEMETRY WILL BE RECORDED CONTINUGUSLY WHEN NOY IN CONTACT WITH

GROUND TELEMETRY SITES EXCEPT DURING PERIODS OF ORBITAL SCIENCE QPERATIONS WHEN CSM HER

WILL BE RECORDED WITH THE EXPERIMENT CATA AND CURING PERIODS OF VHF RANGING WHEN NU LM TN

g;é%T?E RECLIRDEDy AND IT WILL BE NORMALLY PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR
Ba CM HIGH BIT RATE OSE RECORDiNGS WILL BE MADE DURING THE FOLLOWING OPERA TIONS—===

l. LAUNCH .

2. TL!

3. S-IVB/CSM SEPARATIGN

b TC AND E

Se ALL SPS AANEUVERS AND MIDCOURSE CORRECTIUNS

6. DCCKING AND UNEOCK ING

7. CH/SH SEPARATICN ANC ENTRY

8. DTO REQUIREMENTS (TeD)

9. LM FINAL SEP

13, CrREITAL SCIENCE GPERATIONS
C. DURING SLEEP PERIODS

USING HIGH GAIN ANTENNASs CSE RECORDING AND DUMPING WILL BE MANAGED PER *A” ABOVE.

GTE MANAGEMENT

A. CTE WILL BE CONFI{GURED TG CLOCK IN GET FOR FLIGHT, HOWEVER, IF A HOLD OCCURS AFTER T-15
MINUTESy CTE WILL NCT BE CORRECTEO UNTIL COMPLETION OF PUWERED FLIGHT.

B CTE WILL BE ALLCWED TC DRIFT ¢/-5 SEC BEFORE BEING UPDATED AFTER ORBIT INSERFION.

RULES 20-48 THROUGH
20~50 ARE RESERVED.

M1SS10N REV] OATE SECTICN GROUP PAGE

APCLLO 15| FNL] 5/3/71 | COMM AND INSTR CSM INSYR =
MANAGEMENT 29-10




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 ~ COMMUNICATIONS AND INSTRUMENTATION

R RULE CONDITION/MALFUNCTION - PHASE RULING . CUES/NOTES/COMMENTS
SPECIFIC
20-51 LOSS OF CSM ™ REF CSM MAL PROCEDURE.
A, HBR ON LBR ALL A, CONTINUE MISSION COMM 10 - MSFN REPORTS LOSS OF
: REAL-TIME PCM. DSE MAY BE UTILIZED
B. ALL ™ LAUNCH B.1. CONTINUE MISSION FOR TM IF AVAILABLE.
EO 2, ENTER NEXT BEST PTP
Lo 3, NO~GO FOR LUNAR
OPERATIONS
POWERED 4, CONTINUE MISSION
DESCENT
LUNAR 5. WM LIFTOFF AT THE NEXT
STAY ASCENT OPPORTUNITY.
20~52 LOSS OF CRITICAL LAUNCH CONTINUE MISSION
INSTRUMENTATION
EO ENTER NEXT BEST PTP
NO-GO FOR TLI
TLC CONTINUE MISSION
NO-GO LOI
Lo NO-GO FOR LUNAR OPERATIONS
20-53 LOSS OF ONE CSM PMP ALL CONTINUE MISSION
POWER SUPPLY
20-54 LOSS OF BOTH CSM EPO NO-GO FOR TL!
POWER AMPLIFIERS
ALL CONTINUE MISSION IF HI
GAIN ANT IS AVAILABLE
SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF SCIENCE
DATA THAT CAN BE OBTAINED
20-55 LOSS Of THE SCE EPO CONTINUE MISSION
NO-GO FOR TLI
TLC CONTINUE MISSION
LUNAR CONTINUE MISSION
ORBIT .
LUNAR CONTINUE MISSION
STAY
20-56 COMPLETE OR PARTIAL ALL CONTINUE MISSION
LOSS OF SCIENTIFIC
™ SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF SCIENCE
DATA THAT CAN BE OBTAINED,
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 15 FNL |5/3/71 COMM § INST CSM INST - 20-11
SPECIFIC
TSG 291 NASA— MSC




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

R RULE CONDITION/MALFUNCTION . PHASE RULING . CUES/NOTES/COMMENTS
20-57 LOSS OF TRANSMITTER ALL CONTINUE MISSION
éClENCE " CONTINUE MISSION
BASED ON AMOUNT OF PHOTOGRAPHI (|
PHOTOGRAPHIC DATA THAT CAN BE
OBTAINED.
20-58 LOSS OF HGA ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION
BASED OiN AMOUNT OF
PHOTOGRAPHIC DATA THAT CAN BE
OBTAINED '
20-59 LOSS OF DSE ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION -
. ONLY REAL-TIME DATA WILL BE
AVAILABLE
20-60 LOST GROUND TO LAUNCH CONTINUE MISSION - ARMING AFFECTED SYSTEM WILL RESULT
RESISTOR NETWORK EO ARM BOTH SYSTEMS IN LOSS OF FOLLOWING PCM
FOR LOGIC OR PYRO TDEE MEASUREMENTS :
BUS VOLTS
MEASUREMENTS ALL CONTINUE MISSION - LOGIC A
DO NOT ARM AFFECTED SC2142R FC 1 02 FLOW
SYSTEM UNTIL SEQUENTIAL SP0930P FU SM/ENG INTERFACE P
GO/NO~GO PRIOR TO ENTRY
UNLESS OTHER SYSTEM FAILS., LOGIC B
SC2140R FC 2 H2 FLOW
ST0832K ALPHA CT RATE CHAN 3
PYRO A
SC2143R FC 2 02 FLOW
CT 0018V SCE 10 FOC
PYRO B
SC2139R FC 1 H2 FLOW
ST0831K ALPHA CT RATE CHAN 2
20-61 LOSS OF AUX BAT ALL CONTINUE MISSION LOSS OF GROUND WILL RESULT IN LOSS
GROWND TO RESISTOR OF THE FOLLOWING PCM MEASUREMENTS :
NETWORK
SC2140R FC2 H2 FLOW
STO832K ALPHA CT RATE CHAN 3
(SAME AS LOGIC B IN MR 20-60)
RULE NUMBERS
20-62 THROUGH
20-65 ARE RESERVED.
MISSION REV JDATE SECTION GROUP PAGE
APOLLO 15 FNL | 5/3/71 COMM AND INST CSM INST - 20-12
MANAGEMENT
TSG 291 NASA——MSC




NASA - Manned §pacocnﬂ Center

MISSION RULES
SECTAON 20 = COMPUNICATIUNS AND INSTRUMENTATEON - CONTINUED

R !

-

ITEM!

for i e e o

20-66

20-617

- g o e e

¢ GENERAL °*

- o o

A. BASELINE REQUEREMENT

CRITICAL INSTRUMENTATION = CRITICAL INSTRUMENTATION IS THAT INSTRUMENTATION, ONBOARD OR TM
OURING MSFN AQS, OR ONBOARD ONLY DRRING MFSN LOS, REQUIRED TO VERIFY MISSION GO/NO-GO
CRITERIA

8. LUNAR STAY ADDITEICNAL REQUIREMENTS

LM LBR OR HBR TM IS REQUIREb. IF LM TM DATA IS LOST DURING AN EVAy, THAT EVA WILL
CUNTINUED :

THE MISSION WILL 8E CONTINUED WITH THE 40SS OF THE~--
Ao LM UPDATA LINK

Be LM CAUTION AND‘HARNING SYSTEM

C-‘ LM DSEA

De EVA TELEMETRY

E. LM FM DOWNLINK

Fo LM USB RANGING (PRN)

Ge VHF RANGI NG

He GCTA

I. LCRU

RULE NUMBERS 20-68 THROUGH
20-70 ARE RESERVED.

tE

MISS40N REV | DATE SECTION GROUP PAGE

APOLLO 15]FNL ] 5/3/7% JCOMM AND INST LM INST~
GENERAL 20-14

276
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MISSION RULES
SECTEON 20 - COMNUNICATIONS AND INSTRUMENTATION - CONTINUED

ITEM

20-71

20-72

A o

' MANAGEMENT ¢

- o

LM USB/TM MANAGEMENT

A,

FOKk NORMAL LM PUWERED UP PHASESs THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER WILL BE
USED. DURING LUNAR STAY, THE POWER ANPLIFIER WILL BE TURNED OFF, LBR TMy PLSS, AND VUICE
CIRCUIT MARGINS ARE ACEQUATE.

DUKRING PERIODS CF LM CUT-CF~STATI.ON QCNTACT {LUNAR FAR SIOE)s THE T BIV RATE WILL BE
SWITCHED FROM HBR TC LBR AND TRANSMITTED TO THE CSM OVER VHF B EXCEPT DURING VHF RANGIAG
ANL PERICDS OF CRITICAL VOICE CCMMUNICATIDNS.

SYSTEM MONITORING

DURING SLEEP PERIODS TBO CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASTER ALARMS OR GROUA®
CUMMUNICATIONS.

KULE NUMBERS 20-73 THROUGH
20~ 175 ARE RESERVED.

MISSION REV | OATE SECTIEN GROUP P AGE

APGLLY 15| FNL | 5/3/71 JCOMM AND INST LM INST-
NANAGEMENT 20-1%

217
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MISSION RULES
SECTION 20 = COMMUNICATION AND INSTRUMENTATION - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC
20~76 LOSS OF LM TM REF LM MAL PROC COMM 6
A. LOSS OF LBR OWLY ALL A. CONTINUE MISSION
B. LOSS OF HBR ONLY ALL B. CONTINUE MISSION MSFN REPORTS LOSS OF PCM.
ADEQUATE DATA TO MAKE FINAL GO/NO GO
TO CONTINUE POWERED DESCENT.
C. LOSS OF ALL TM DOCKED C. 1. CONTINUE MISSION-
NO-GO FOR UNDOCK ING
PRE POI 2, RETURN TO VICINITY OF CSM
POWERED 3, CONTINUE MISSION IF
DESCENT ADEQUATE DATA IS AVAILABLE
TO MAKE FINAL GO/NO-GO
DECISION (TM OR ONBOARD
DISPLAY)
LUNAR 4, NO-GO FOR NORMAL STAY
sTAY TIME AND TWO MAN EVA,
OINE MAN EVA ACCEPTABLE
IF 0/B MONITORING 1S
AVAILABLE
DUAL 5. CREW RETURN TO LM AND
EVA ATTEMPT TO RE-ESTABLISH TM
20-77 LOSS OF CRITICAL
INSTRUMENTION
DOCKED DO NOT UNDOCK
UNDOCKED DOCK ASAP
LUNAR STAY |LIFT OFF NEXT BEST OPPORTUNITY
RULE NUMBERS 20-78
THROUGH 20-80 ARE
RESERVED
MISSION REV IDATE SECTION GROUP PAGE
B LM INST ~ ho-15
APOLLO L5 |FNL J5/3/71 COMM AND INST SPECIFIC

TSG 291

NASA— MSC



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 2% - CCMMUNICATION AND INSTRUMENTAT ION-CONCLUDED

R ITEM
-
' CSM- INSTRUMENTATUON REQUIREMENTS ¢

27-81| McAS DESCRIPTICN PCM CNBOARD TRANSOULERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL CTu262V - - HO 20-42
USB RKECEIVER AGC CTO0620E METER COMMON HD 20-42,20-7A(9) ,
USR <ECEIVER ERROR CT0604F - - HD 20-88
)SE TAPE MCTION cTo012x T8 - HO 20-42,42)~46 .
CTE TIME CTO145F - - HD 20-417
SCE 10 VbC cTno18v - - HD
SCE 5 VDC CTONLTY - - HD
SCE 20 VvnC CT0015v - - HO
SCE =20 voC CTOI16V - - HD
PLM HI REF 85 PERCENT CTo125V - - HD
PLM (1 REF 15 PERCENT CTol26V - - HD
HI GAIN ANT POS. PITCH STOL52H - - HO
H1 GAIN ANT PCS. YAw STO153H - - HO
HGA LEAM WIDTH SW POS-NAR CTO161X - - HD
HGA BEAM WILTH Sw POS=MEC CTO162x - - HD
HGA TRACK Sw PGS~-AUTO CTOl63X - - HD
HGA TRACK Sw PCS-REACQ CTOl64x - - HO
MASTER UNIT TEMP ST0S562T HD 20-56
SLAVE UNET TEMP STOS63T HO 20-56

i LN INSTRUMENTATICN REQUIREMENTS

26-62] MEAS DESCRIPTICN PCM ONBOARD TRANSOUCERS CATEGORY MISSION RULE REF
PCM USC FAIL 2 GLO%22V - - 1 OF 2
PCM OSC FAIL 3 GLO423V - - 'HD
CAL 85 PCT GLO4OLV - - HO
CAL 15 PCT GLO40O2V - - HD
MET GLOSN1W - - HD
C AND W FALL GL4054X CAUTION - HD
MASTER ALARN GL4069X MASTER ALARM - HD
DUA STATUS GT0441x - - HD 20-67
S-BNU ST PH ERR 6109928 - - HD
$S=BND RCVR SIG GT0994V METER - HO 20-67

/CAUTION
STEEKABLE ANT TEMP GT0454 METER - HD 20-98,20-71
/CAUTION
XMTR PO GT0993 ———— - HD 20~67,20~76
LCRU RADIATCR TEMP RTBONLT METER REDUNOANT HO 20-34
LCRU SUBSYSTEMS VCLTAGE RT8003T METER - HO 20-34
MISSTON JREV| CATE SECTION GROUP PAGE
apcLio 15| FNL| 573771 JcoMmunNIcaTIONS | PREL AUNCH
AND INSTR REQMTS 20-117
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NASA - Manned Sncoénlt c.mror

MISSION RULES
SECYION 21 - LM SEQUENTIAL AND PYROTECHNIC

————--

GENERAL

o ot g s

2l+1 TO INETIATE MANNED LM MISSICN. PHASESy THE -PYROTECHNIC SYSTEM MUST PROVIDE THE MINIMULM
CAPABILITIES AS DEFINED IN THE TELMU GO/NB-GO CRITERIAs PAGE 3-27.

2=z | DEFINITIUNS===
LOSS OF PYRO SYSTEM

A PYRG BATTERY VOLTAGE BEGR‘NNG ON SUCCESSIVE INFLIGHT VOLTAGE READINGS OR VOLTAGE LESS THAN
T80 vOC

He UNABLE TU ARM SYSTEM

21-3 | weserven

FS LY Tnt aSCENT AND OESCENY STAGES ARE CONS IOERED NONRlleLV ATTACHED IF THE GILLCTINE FAILS TO SEVER
THE INTERSTAGE UMBELICALS #NOD ALL OTHER INTERSTAGE ATTACHMENT POINTS HAVE RELEASED.

RULE NUMLERS 21<5 THRUUGH 21-9 ARE RESERVEC

MISSION REV ] CATE SECTION GROUP PAGE

aparto 15 Jéne fs/3270 Jun seauentra | ceneraL
AND PYROTECHNIG 21-1

"
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NASA - Manned Spacecraft Center

MISSION RULES .
SECTION 21 - LM SEQUENTIAG AND PYROTECHNIC - CONTINUED

ITEM

-

21-10

21-11

21-12

21-13

21~14

21-15

21-1¢

21-17

21-18

21-19°

- -

MANAGEMENT

- i - ———

APS WILL AOMINALLY BE PRESSURIZED lHHEDlATfLV PRIOR TO BTAGING. APS WILL NOT NORHALL9 43
PRESSURT ZED MORE THAN 24 HOURS PRIOR TO THE LAST APS BURN~==~ HOWEVERs IN A CONTENGENCY CASE:, THE
APS MAY BE PRESSURIZED UP TOD 3-1/2 OAYS PRIUR TO THE LAST APS BURN.

IF UNABLE TO DEPLOY ONE CR WCRE LANDING GEARy A LANDING W{LL NOT BE ATTEMPTEC. DESCENT ENGINE
BUKNS WILL BE CUNTINUED SINCE CONTROL PROBLEMS ARE NUT EXPECTED TO EXIST AND DAMAGE TO THE
LANDING GEAR FROM THE BURN WILL NOT AFFECF ALTVERNATE MISSIONS.

UNDUCKED STAGING WITH ONE FYRG SYSTEM WILL BE PERFORMED ONLY [F ABSOLUTELY NECESSARY TO MAINTAIN
CKREW SAFETY. : .

RESERVEL

A FUNCTIUNALLY CUNFIRMEC FAILED CLGSED K1 ©OR K2 RELAY IS CNONSIDERED UNSAFE FOR THE
VIBRATIOUN/SHOCK ENVIRONMENT ASSCCIATED WITH THE LUNAR TOUCHDOWN.

PﬁIUR Tu POly A K2-K6 FATLURE wILL BE CONFIRMED. CONFIRMATION OF A FAJSLED RELAY REQUIRES
PERFORMING THE STAGING FUNCTICN.

WITH THE IMPENDING LUSS GF A PYRC SYSTEM(S) DUE TG A DEGRADING PYRO BATTERY‘S). MANUAL STAGING
USING BOTH SYSTEMS wilLL BE PERFORMED PRIOR TO THE LOSS OF THE BATTERYIS). IF ONLY A SINGLE PYRG
SYSTEM REMAINSy MANUAL STAGING WILL BE DELAYED AS LONG AS POSSIBLE CONTINGEAT ON MR 21-20.

.

IF MANUAL STAGING ATTITUDE/DES GOX PRESSURE CONSTRAINTS CANNOT BE MET, MANUAL STAGING WILL NC¥
BE PERFURMED. DES GOX TANKS WILL BE VENTEDy IF NECESSARYy TO INSURE SAFE MANUAL STAGING.

NO DETECTABLE PYRO SYSTEM FAILURES WILL BE CAUSE FOR EVA TERMINATION.

THERE IS NJ REQUIREMENT. TO MAINTAIN A LM STAGING CAPABILITY FER ORBITAL ALTERNATE MISSIONS.

MISSION REV] OATE SECYION GROU®P P AGE

AND PYROTECHNIC 21-2

APOLLO ISTFNLE 573771 LM SEQUENTIAL MANAGEMENT
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 21 ~ LM SEQUENTIAL AND PYROUTECHNIC - CONTINUED

' .

*FLR UNSTAGEC GPERAT ILivy
YPLACE ONE ASCENT
*RATTERY CN BUS POWERING
*THE ACTIVE GUIDANCE
"SYSTEMS .

L]

CSM RESCUE MAY RE REWUIRED DUE TC
#CS REULINE

KULE |CUNOITION/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
1] [ ] 1] T - TTeTTtTT
0 " ‘
SPECIFIC
'l L] T
21-21| LUSS OF CNE UR BOTH ¢ . REF MALF PROC ED---
PYRO SYSTEMS . .
’ ’ ’ 1 ED KELAY
. .
'DOCKED * 1. CONTINUE MISSION REF MF 21-12, 16
L] .
CUNDOCKED * 2. NU=-GO CIRC
L] L]
*PRE-PDI * 3. NO-GU POI
1] .
'POWERED *  4,(A) PRI TQ DIC-
YDESCENT ¢ ABORT
[ 1]
' ' (8) DIC TO TUUCHDOWN~
* ' CONTINUE MISSIOUN
[] L]
L] L]
1LUNAR ' Se(A) LIFT OFF AT NEXT
1STAY ' BEST OPPORTUNITY
. L] .
* ’ (B) MANUALLY STAGE
[ ] ]
] [ ]
L] L]
L] 1]
. 1)
1] 1
1 L)
1 .
1 L]
1] 1
1 L]
) t
21-21| UNABLE Tu DEARN ' [
PYK() SYSTENMI(S) ALL YCONTINUE MISSION- REF MALF PKOC ED-=w
' *NL-GG PDI
' + . 1 €D RFLAY
L)
t
L]
1
L]
L]
L]
[]
L}

*STAGE AS REQUIRED IN URBIT
'

'"PCWERED ¢ ARDOKT

*DESCEANT ¢

. .

*LUNAR *CONTINUE MLISSICN I[F
*STAY ¢ INAOVERTENT STAGING IS

CACCE PTABLE WITH RESPECT
'TC. LANDING ATT (TUDE/DES
*GCX TANK PRESSURES.,

.

*IF INADVERTENT STAGING Ib
'UMACCEPTABLEs LIFT OFF AT
*NEXT BEST CPPCRTUNITY.

.

B % e ® @ ® e ® % ues et ®C e e e @A m S ae” e Ame e lAe s e eee kB e e e % mmh ® e e m B e e eae® =& -

. ® o @ 0 8= ® oo oaae

21-22| KESERVED

MI SSION REV] CATE SECTICN GRLUP PAGE

APCLLU 15F FNLY 5/3/71 J LM SEQUENTIAL SPECIFIC
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NASA - Manned S'pacocnlt Center

MISSION RULES
SECTIUN 21 = LM SEQUENTIAL AND PYROTECHNIC - CONYINUED

284

KULE |CUNDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
L] . '
L] . .
L] L] L)
21-23| UNABLE TO STAGE ' . *THIS RULE ONLY APFLIES TO ALTERNATE
J ' YMISSINNS
- . 1 . .
A. ASCENT AND *RNDZ *A, 1. CCNTINUE MISSION YA. CSM RESCUE MAY BE INLTLATED ODUE
UE SCENT STAGES * . 'TU KCS REDL INES
STILL "RIGIDLY v 2, USE RCS FOR
TIED TOGETHER ' . MANEUVEKS '
L] L] []
de INCOMPLETF *RNDZ *B. le¢ EXECUTE CSM RESCUE 8. FVT MAY BE RECUIRED BECAUSE Ct
STAGINGs VEHICLE * . ¢ INALILITY TO DOCK, '
NOT RIGID ' 2. GC TC ORIFTING FLIGHT!
L) & L]
. L] L]
1] t L]
L] . "
. . t .
21-24| A RELAY K2-K6 YOOCKFEC  +A., NO-GU NUNINAL MLSSION- *FUR ALL MISSIONS PHASES PRIOR TC
CUNFIRMED CLUSED * L 'PDIy THE TROUBLE SHOOTING PROCENURE
. ' STAGEC ALTERNATE CCONFIRMING A  VALID RELAY CLOSURE
' ' MISSICN MAY BE SWitL RESULT IN LCSS OF DESCENT POWER
' ¢« PERFURMEC YAND MAY RESULT I[N STAGING.
t * 1
YUNDCCKEN 8. NC=GC ACMINAL MISSIUN- !
L | ] .
¢ *  STAGED ALTERNATE '
v +  MISSIUN MAY BE '
' ' PERF QRMEC L
. L] 1]
*PRE-PCI *'C. NG-GC PODI- '
L] L] 1]
' ' STAGED ALTERNATE '
' *  MISSION MAY BE ¢
[ * PERFORMEC s
L] [] 1]
*POWERED *D. le ABCRT '
VUESCENT ¢ ' :
' ' 2. UPEN APPROPRIATE TMASTER ARM AN [N FAILED SYSTEM MAY
' . LOGIC PCWER CB 1STAGE LM. OPENING PYRO SYSTEM €
' ' PRIOR TO MASTER ARM fLUGIC POWER- CA WILL REMOVE REDUNDANT
' ' - YENGINE ON SIGNAL.
*LUNAK *E, 1.'CONTENUE MISSICN '
'STAY . +
L) . L]
' ' 2. OPEN APPROPKIATE '
J ' LOGIC FCWER CB .
' [ PRICR Ty MASTER ARM ¢
1 ] ] 1
1) 1 L)
t 1] ,
L] L] 1]
L] . 1
. L] L]
. [} L]
L] 1] [ ]
. [ ] L)
RULE NUMBERS 21-25 ¢ [ '
THROUGH 21-49 ' [ '
ARE RESERVED J ' '
MISSION JREV ] OATE SECTION GROUP PAGE
APOLLO 1S|FNL | 5/3/71 | LM SEQUENTIAL SPECIFIC
AND PYROTECHNIC 21-4




NASA - Manned Spacecraft Center

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC - CONCLUDED

MISSION RULES

k ITEM
¢ PRELAUNCH INSTRUMENTATION ¢
21-50 | MEAS DESCRIPTIUN PCM UNBUARD CATEGURY MISSICN RULE REFERENCE
ED RLY A K1-Ké GY0201X 3YS A STAGING LIGHT " 21-1+ 2, 18y 20, 21
CuMMUN
CAUTIUN H)
LIGHT
tD KLY B K1-Ké6 GY0202X 3YS B STAGING LIGHT g 21=14 2, 18, 20, 21
E) KLY A K7-K15 GYN231X =~-==- .- HD 21-1, 18
ED KLY b K7-K15 GY0232X ====== -- HO 21-1, 18
SELECTED EU BAT —ree—- METEK M 21-1,y 2, 164 19, 20
voLT
M1SSI0ON REV]} CATE SECTIDN GROUP P AGE
APCLLO 15 FNL] 573771 | LM SEQUENTIAL PRELAUNCH
AND PYROTECHNI INSTR 21-5
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 22 - LM ELECTRICAL PUWER

Tu INITIATE MANNED LM MISSION PHASESy THt ELECTRICAL POWER SYSTEM MUST PRCVIDE THE FULLUWING

¢ GENERAL *

MINIMUM CAPABILITIES-~~

NCTE

LM ACTIVE RENDEZVUUS/CCATINGE:NNCY KETURN ASSUMED

ONCKED WITH HAT(H UPEN AND TUNNEL CLLEAR

L. COR QR LMP BUS

2. Thl DESCENT BATTERIES WITH ASSUCIATED FEEDER (IR UNt  ASCENT BATTIERY WITH
ASSOCIATFED FEEDER

3. SUFFICIENT AVAILABLE ASCENT CR DESCENT ELECTKICAL ENERGY T0O CUMPLETF THE
PLANNED ACTIVITY PERICD

DACKED w1 TH HATCH CLOSEC
1. CUR AND LMP BUSES
2. Twl DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR n(JTH ASCENT BATTERIES

3. BCTH ASCENT FEFCERS

“e SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTKICAL ENERGY TO COMPLETFE THE
PLANNED ACTIVITY PERIOD PLUS A RESERVE NF 1 HOUR

UNDUCKED/SEPARATION ARD SUBSEWUENT PHASES - SEE LM TELMU GO/NO GO CRITEKIA ON PAGE 3-27

M1 SSI ON REV] CATE SECTION GROQuUP P AGE

APOLLO IﬁIFNL 5/43/71 | LM ELECTRICAL GENERAL
22-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 22 - LM ELECTRICAL PUWER = CUNTINULD

d2=3

UEF INITICNS==
LSS OF CNDR OR LMP BuUS
Al INABILITY TO MAINTAIN BUS VOLTAGE GREATER THAN 2645 VNC
Be ~ A BUS CURRENT GPEATER THAN UR EQUAL TO 90 AMPS
LJSS UF AN EPS BATTERY
Al BATTEKY QUTPUT LESS THAN UR EQUAL Tu 2 AMPS wHEN CUNNECTED TUu A ALS
R TEMPERATURE GKFATER THFAN OR EWUAL TC 145 CtG F WITH VIL TAGF EQUAL TO (UNSTAGED
CUNFIGURATIGN) (R LESS THAN AUMINAL (STAGED CUNFIGUKATION), AND CURRFNT LESS
THAN NOMINAL
Co  INABILITY TO MFET VCLTAGE KEGULATICA AT REGUIKEC LOAD
Do INABILITY TU BE CONNECTEO TO A FEECER DUE TU A MALTUNCTIUONED ECA
Ea. SBATTERY OPEN CIRCUIT VOLTAGE BELCW 1.8 V0L STEADY STATE
LOS> UF a DC BUS FEEDNER

A, DESCENT - INABILITY TC USEs AS A PUWER PATH, THE ELECTK ICAL CONNEC TSONS FROM
THE UUTPUT TFRMINALS CF THE DESCENT ECA*S TJ THF DFR

B ASCENT = [HABILITY TO USEe AS A PCWwER PATH, THE ELECTRICAL COU“NECTIUNS FROM
THE LUTPUT TERMINALS LF THE ASCENT ECA'S TU THE BAT FEED TIF CIRCUIT
BREAKERS
LSS UF UVERCURRENT PRUTECTICN

A, OEfF INI TE £O)SS (F==-

(1) BUTH CIRCUIT 2REAKERS POWERING THE ECA®S FAIL NPFM (ALL DESCENT DR ALL ASCENT

BATTERLIES DEPENDENT CN WHICH PAIR UF CIRCUIT BREAKRFERS FAILED)
(21 FAILURE QF AN ASCENT BATTERY NCRMAL FEEC CUNTACTOK
(3) BOTH LMP ANC GCR BUSES ARE FEU SOLELY BY THE SAME FEEDER PAIR
B.  PRDBABLE LOSS I[F=---
(1)  UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBUARD AND ON TELE METRY

(2)  UNABLE TO TAKE THE BATYERY QFF LINE

LuSS OF AN INVERTERK AND/OR ASSOCIATED AC OISTRIBUTION

Al AU BUS VOLTAGE LESS THAN GUR EQUAL T9 110.5 0Ok UREATER THAN O0OR EQUAL
TC 122 vaC

8. AC BUS FREWUENCY LESS THAN OR EWUAL TO 390 0Or (KFATER THAN OR EQUAL
TC 410 HZ

Ce PCwER CANNOT BE SUPPLIED TUu AN AC dUS
ANY SPECIFIC EPS MISSICN RULE REQUIRING A NEXV BEST OPPORTUNITY LIFT-0FF wiLt BE CAUSE
TERMINATION OF AN EVAe ADCITICNALLY, A CREWMAN WILL RETURN FKOM THE EVA TO CORRECY
FOLLOAING=~=

A UESCENT BATTERY MALFUNCTION REWULKINC THE BATTERY TO BE TAREN OFF LINF,

KULE NUMBERS 22-4 THRKOUGH 22-9 AKE RESERVEC.

FCR
THE

MISSION REV] CATE SECTICN GrROUP PAGE

APOLLO 1# FNLJ] 5/3/71 ] LM ELECTRICAL GENERAL

JRI
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NASA - Manned Spacecraft Center

MISSION RULES
SECTEON 22 - LM ELECTRICAL PBWER - CONTINUED

ITEM

22-11

22~13

22-14

2 2 o a4y

¢ MANAGEMENT *

A — ke o

THE MISSION WILL BE CONTINUED AFTER LIFTOFF WITH THE LOSS OF OVERCURRENT PRCTECTION. IF "THIS
PROTECTION IS LOSY PREOR TO LIFT-OFF, A HULD WILL BE CALLED.

Ao IF OVERCURRENT PROTECTION IS LOST ON AN INDIVIDUAL DESCENT BATTERY, THE BATTERY wiILL &F
LEFT CNLINE EXCERT FOR EVA. ’

B. TO MONITOR CURRENT AND CBTAIN A CONSUMABLE TREND I[F ALL DESCENT OVERCURKFENT PROTECTION 15
LOST, » BOTH ASCENT BATTERIES WILL BE PARALLELED WITH THE DESCENT BATTERIES PERIODICALLY
OURING ACTIVATIUGN. - CURING LUNAR SURFACE OPERATIONSy WITH THE COMPUTERS 0OFF, THE ASCENF
BATTERIES WILL BE TURNED CN ALONE FOR PERIODIC CURRENT MONITORING. FOR AN EVA, THE COR AND LMP
BUSES wILL BE SPLIT (THE CROSS~TIE CIRCUIT BREAKERS ON PNL 16 OPENED)

C, IF ONE CR BUTH ASCENT BATTERY NOKMAL FEEC CUNTACTORS FAIL C(PENs THE SPACECRAFT WILL EE
CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE REQUIREDy USING THE BACKUP FEEDS UN BOTH
ASCENT BATTERIES WwITH THE CROSSTIES LEFT OPEN.

THE ASCENT BATTERIES wILL BE PRECONDIT IONED FOR=---

A. ABURT STAGING wiTH Tw( ASCENT BATTERIES/SPLIT BUS UPERATION - BY REMOVIANG A MINIMUM OF 2.5
AMP HOURS FROM THE BATTERY ON THE LMP BUS (NORMALLY BATTERY 5) AND A MINIMUM OF S5 AMP HOURS
FROM THE BATTERY ON THE CCR BUS (NORMALLY BATTERY 6) IMMEDIATELY PRIOR TO POI.

Ba LUNAR L/C CR STAGING EURING COASTING FLIGHT WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION -
BY KEMGVING A MINIMUM OF 2.5 AMP HOURS FROM EACH ASCENT BATTERY - IMMEDIATELY PRIOR TO
DISCCANNECTING THE LAST CESCENT BATTERY FROM EACH BUS.

C. LUNAR L/0 GR STAGING CURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWO AUS OPERATION - @V
REMUVING A M{inIMUM CF 5 AMP HUURS FKUM THE REMAINIMG ASCENT BATTERY [IMMEDEATELY PRIOR TO
DISCCANNECTING THE LAST OESCENT BATTERY FROM THE BUSES.

THE BAL LOAD CRASSTIES (30A} wiILL BE OPEN FCR MAIN PRUPULSION BURNSy STAGING» ANO WHENEVER AGS
IS IN THE OPERATE MODE WITH BUTH ®AEA* CIRCUIT BREAKERS CLOSED. AUTH BUS CROSS-TIES (100A) WItt
NOMINALLY NEVER BE CLOSEDy EXCEPT DURING CESCENT BATTERY LOw TAP TO HIGH TAP SW{TCHOVER,

ELECTRICAL POWER WILL NEVER BE INTENTIONALLY APPLIED TO A SHOURT TO HELP DETERMINE ITS LOCATICN
UNLESS THE FEEDEK FAULT LIGHT HAS FAILEDs. A GOUD BUS MILL NEVER BE CROSSTIED INTO A SHURT (R
PUSSIALE SHCRT.

THE INVERTERS WiLL BE SWITCHEC FOR A VOLTAGE LESS THAN OR EQUAL TG 112 VAC OR A FREQUENCY
GREATER THAN OR EQUAL TO 402 GR LESS THAN Ok EQUAL TO 398 HZ.

MISSION REVE CATE SECTION GROUP P AGE

APCLLO 1S5]JFNLY 5/3/71 J LM ELECTRICAL MANAGEMENT
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NASA - Manned S'pacocnﬂ_ Center

MISSION RULES
SECTION 22 - LM ELECTRICAL POWER = CONTINUED

® LTEM

%2-15

22-16

22-17

22-18

2219

GATTERY MANAGEMENT WILL BE PCRFCRMEC ONLY OURING LUNAR STAY PERIODS. THE DESCENT BATTERY STATE
OF CHARGE WILL BE KEPT AS EQUAL AS PRACTICAL.

FUR A SHORTEU DESCENT FEEDERe THE ASCENT BATTERIES WILL BE PLACEN ON NORMAL FEED WITH THE SHCRT
ISOLATED VIA THE DEAODFRACE RELAY, OPERATIONALLY THIS RESULYS 1IN THE LDSS OF ALL REMAINING
DESCENT ELECTRICAL ENERGY FUR CCNSUMABLE CCNSIDERATIONS,  ThHf THREE DESCENT BATYERIES THAT STILL
HAVE. AN OPERABLE FEED PATH WILL BE USED ONLY IF NECESSARY T@® MAINTAIN CREW SAFETY.

A. IF AN ASCENT BATTERY IS CCNFIRMED LOST AT ANY TIME ExCEPT DURING POWFREND DESCENT, THE
NEMAINING ASCENT BATTERY WILL BE USED IF REQUIRED BY PLACING 'THf BATTERY CN ITS NUORMAL AAD
BACKUP FEEDPATHS WITH THF BUS CRUSS-TIE (100A) Cu®S CLUSED. PRILK T{) PRESSING THE ABORT STAGE
BUTTUN, THt UESCENT BATTERIES MUST BE TURNED CFF ONE AT A TIME WITH A & SECCAD INTERVAL PETWLEFN
EACH SWITCH ACTION AND THF DESCENT ECA CB*S (2) MUST BE OPFIvED.

Bs IF AN ASCENT BATTERY 1S CUONFIRMED LOST DURING POWFRED DESCENT, THE PANEL 11 DES ECA CB wWILL
Bt QPENEU AND THEN THE BUS CRCSS=TIE (100A) CB*S WILL BE CLUSED wITH THE REMAINING BATTERY LEFT
UN ITS NCRMAL FEEDPATH, PRICR TO PRESSING THE ABORT STAGE BUTTON, THE PANFL 16 DES ECA CB MUST
Be OPENEU. [IF THIS CONFIGURATICN (BOUTH DES ECA CB*S OPEN) CANNNT BE PERFORMEDy THE ABORT WILL
BE ACCOMPLISHED UN A SINGLE dULSe [IF TIME PERMITS (PRIOR TO HIGH GATE)}, THE REMAINING BAYTERY
WILL ALSU BE PLACED UN ITS BACKUP FEEDPATH [IMMEDIATELY PRIOR TO STAGINC AND THE DESCENT
BATTERIES wWILL BE TUKNED CFF CNE AT A TIME WITH A 5 SECOND INTERVAL BETWEEN EACH SWITCH ACTICA.

Ce A CONFIRMED LQOSS OF AN ASCENY BATTERY OURING PUWERED UESCENT IS COMSTRAINEND TO A REVERSE
CUKRENT ., .

O. UVDEk.NO CIRCUMSTANCES wiILL YHE BUSES BE CROSS TIED IF THE POSSIBILITY OF A FEEDER, BUSs CR
CRUSS=TIt SHURT IS THOUGHT TQ EXIST.

FOK AN UPEN DESCENT FEEDER QR FCR THE LOSS GF TWO OESCENT BATTERIES ON THE SAME BUS, THE CROSS
TIE VAL LOAU CIKCUIT BREAKERS wILL 8E CLAOSED ON THE LUNAR SURFACE AND THE MISSION CONTINUED
WITHIN THE CONSUMABLES BUDGET,

FUK A SHORTED ASCENT FEECER ON THE LUNAR SURFACE, THE ASCENT BATTFRIES WILL NOT BE CONNECTED
UNTIL THE NGMINAL TIME TC MEET PRECONDITIONING REQUIREMENTS.

MISS{ON REV | DATE SECTION GROULP P AGE

APOLLO 1SIFNL | S/3/71 LM ELECTRICAL MANAGEMENT
22-4
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NASA - Manned S'pacocraft Center

MISSION RULES

SECTION 22 = LM ELECTRICAL POWER - CONTINUED

K |'RULE |'CONDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS

) ) [] [] 1 - Tt

) U B L] L] 1]
1 1] 1

' SPECIFIC '

L] L} TTTTTETTTTTT L

22-20| LOSS OUF ELTHER OC ' ' REF MALF PROC EP§==-

BUS ' . '
. . *1 UNSTAGED DC BUS
"aLL *A, DELAY STAGING AL AP .
. ' , +2 STAGED DC BUS
*DOCKED  *e, CUNTINUE MISSION ’
L] . ] (]
' * 1. DO NOT UNDOCK '
L L] L
' ' 2. CREWMEN OPERATE '
. . WITH CONNECTING *. LOSS OF DC BUS RESULTS IN LOSS OF
. ' HATCHES OPEN AND *ONE PYRO SYSTEM
' . TUNNEL CLEAR .
v . '. LOSS OF EITHER DC BUS OURING
' * 3. PERFORM LIMITED *DESCENT ENGINE BURNS RESULTS LN
J ' SYSTENS EVALUATIUN  *THROTTLING TO 100 PERCENT. IF ON
' ' YINV 2, LOSS NF THE LMP BUS CAUSES
*UNDOCKED *C. DOCK ASAP/ NO-GU CIRC  ¢THE ENG TO SHUT DOWN UNLESS ENG
. ' *START PBI [S DEPRESSED.
*PRE-PCI 9D, NU-GO PDI/DOCK ASAP '
L L] .
YPOWEKED 'E, ABCRT .
TDESCENT ¢  DUCK ASAP '
. ] .
*LUNAR *F. LIFTOFF AT NEXT .
'STAY *  BEST CPPCRTUNITY '
. L] L
MISSION | REV] 0ATE | SECTIUN GRUUP PAGE
APOLLO 15 FNL] 5/3/71 | LM ELECTRICAL SPECEFIC
22-5
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MISSION RULES
SECTION 22 - LM ELECTRICAL PGWER = CUNTINUED

KULE |CUNDITION/MALFUNCTION® PHASE ! RULING ' CUFS/MOTES/COMMENTS

22-21| SHUKTED #C BUS FEF MALF PROC EPS---

FEEDER
1 UNSTAGED OC BUS
As DESCENT ALL A.l,. CONTINUE MISSION 2 STAGFD DC BUS
' *UNLOCKEC 2, NO GO CIRC/DOCK ASAP o SEU MANAGEMENT RULE 22-16

. - :
SERE-POI 3. COCK ASAP
.
*POWERED 4. ABORT
YOESCENT DUCK ASAP
' .
*LUNAK S. LIFTOFF AT NEXT BEST
tSTAY UPPCRTUNITY
.

Be ASCENT 'ALL B.l. DELAY STAGING ALAP « Sttt MANAGEMENT RULE 22-19
)
*DOCKEC 2. CONTINUE MISSION

(A) 00 NCT UNDOCK

(8) CREWMEN OPERATE

! WITH CONNECTING
HATCHES UPEN ANC
TUNKREL CLFAR

{C) PERFCRNM LEMITED
SYSTEMS
EVALUATIUN

'UNUCCKEC 3. DOCK ASAK/NO GO CIRC
'

@ @ ® @ ® ® @ @ e 26 ® e G e ® T E e et e e ®00e "0 e e e esaas
@ ® ® ®® ® 8o c a4+ e e e e e e eman0eaneaa®6ceenececcs®®aca.ae

'PRE-POI 4. NO GO PO{
' DOCK ASAP
.
'POWERED S. ABCRT
YDESCENT DOCK ASAP
.
*LUNAK 6o LIFTUFE AT NEXT
'STAY BEST GUPPURTUNITY
. 0
MISSION REvV| CATE SECTIuUN GRUUP P AGE

APOLLN 15F FNLY 5/3/71 | LM ELECTRICAL SPECIFIC
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MISSION RULES

SECTEON 22 - LM ELECTRICAL POMWER -‘CDNTINUEO

NASA - Manned Spacecraft Center

K [

,,

KULE

CNUITIUN/MALFUNCTIUN®

PHASE ¢

RULING

' CUES/NOTES/COMMENTS

LOSS OF ASCENT
BATTERYL S)

A.

de

LUSS GF CNE
ASCENT BATTEKRY

LUSS OF Two
ASCENT BATTERILES

*DOCKEC/
‘UNOLCKED

‘POWERED
YOESCENT
.

PRE-PCI

'LUNAR
*STAY
.

CALL

Ae 1. CCNTENUE MISSION-

NG=G& CIRC

DO NBT STAGE UNLESS
DESCENT BATTERIES
AND 02 ARE DEPLETED

RETURN TG VICINITY
OF C5M ASAP-
NC-GO POl

00 NOT STAGE UNLESS
DESCENT BATTERIES
AND 02 ARE DEPLETED

3. (A} POI TOQ HIGH GATE
= ABURT

(B) HEGH GATE TO TO-
CCNTINUE MISSION.

CONFIGURE FOR
SENGLE .BAT TwoO
8US ABURT

4s LIFTCFF AT NEXT
BEST CPPCRTUNITY

B8+ 00 NOT STAGE
0O NOT UNDOCK

DOCK ASAP [F
UNOOCKED

'REF MALF PROC EPS-——
.

*2 STAGED DC BUS

4 STAGED BATTERY

.

.
*REFERENCE RULE

¢ CONF IGURATION
.

22-17 FOR

YNOTE-~=~ THIS RULF
CAFTER POL + 6430

DOES NOT

REQUIREC

APPLY

MISSION

REV

DATE SECTION GROUP

PAGE

APQOLLO 15

FN

-

5/3/71 { LM ELECTRICAL SPECT

FIC
22-7




NASA - Manned S'pacocralt Center

MISSION RULES

SECTICN 22 - LM ELECTRICAL POWER - CUWTINUED

R JRULE |'CONDITION/MALFUNCTION' PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
‘ . . !
. L] L] L]
22-23] LUSS OF D€ SCENT J ] [ WEF MALF PROC EPS-=-
BATTERY(S) ' ' '
Y ' "1 UNSTAGED DC BUS
A« LOSS OF ONE T 'ALL YA, CONTINUE MISSIUN . ]
THREE DESCENT . ' Y5 UNSTAGED BAT T8 ABNORMAL
BATTERIES ' ' '
: ' . INUTE~=~ SEE MANAGEMENT RULE 22-18.
! ' 'CONSUMABLES DICTATE GO/NO GO FOR
' . SKEMAINING MISSION PHASES.
Be. LOSS OF FOUR 'DOCKED  *¢, 1. DO NOT UNDOCK- J
GR MORE DESCENT ¢ ' OPERATE WITH J
BATTERIES . ' CCNNECTING HATCHES ¢
’ L OPEN AND TUNNEL '
' ' CLEAR '
. L] .
UNDCCKED * 2. DOCK ASAP- '
' ] NO=GG CIRC '
L] . »
1PRE-PCI ¢ 3. NC-GO POL- +
' ' DOCK ASAP '
L] . L]
POWERED *  4.{A) PCI TC HI GATE - ¢
IDESCENT ¢ ABCRT DOCK AsAP ¢
L) L] . []
' . (B8) HI GATE YO T -~ ¢
’ ' CCNTINUE MISSION ¢
L) L) L
CLUNAR ' 5. LIFT OFF AT NEXT '
'STAY ' BEST CPPORTUNITY '
MISSEON ] REV] DATE SECTION GROUP PAGE
APGLLO 15|FNL 5/3/71 | LM ELECTRICAL SPECIFIC
22-8
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MISSION RULES
SECTION 22' - LM ELECTRICAL POMER - CONTINUED

CONDITION/ MALFUNCTION'  PHASE

0
Ae. LUSS CF BUS A *00CKED

A. l.
0

CONT INUE MISS ION-

NO=-GQ CIRC

6 INVERTER

RULE - ¢ RULING ¢ CUES/NOTES/COMMENTS
' [}
' .
‘ ' [ )
22-24| LUSS OF .INVERTER(E) * *  REF MALF PROC EP§---
. [
Ae LUSS UF CNE RYYEN Ae 1o CONTINUE MISSION *6 INVERTER
INVERTER . o
' . *POWERED 2« IF CN INV 2, PUSH .
CDESCENT ENG START P8Il .
’ : '
) . '
B« LOSS OF BOTH . *DOCKED ' *B. 1. CONTANUE MISSION= %, LUSS UF AC PONER RESULTS IN LUSS
INVEKTERS *UNDOCKED ND-GO CIRC 'GF DPS GIMBALS: RR, 5-8ND STEERABLE
. ¢ SANT (HBR TM)y AND BOTH FOAIl SPHERES.
*PRE~PDI 2« DC NOT PERFURM POI *s HBR TM IS AVAILABLE FROM AN OMNI
: CANTENNA AND A 210 FT. MSFN SITE.
'POWERED 3.(A) PD! TO HI GATE - - .
*0ESCENT ABCRY ’ .
. '
' (B) Wi GATE TO TO = ¢
, CONTINUE MISSION
. .
SLUNAR 4o CONT INUE MISSION .
*STAY '
) '
. '
. .
. . '
22-25| LOss OF Ac BUsES. ¢ *  KEF MALF PROC EPS-==
[ ]
.
’
.

‘UNDOCKE
.

‘PRE=-POI
- YPUMNEREY

S0ESCENT

"LUNAR

'STAY

.

Be LOSS OF BUS B *ALL
.
]
.
.
.

Ce LUSS GF BOTH *DOCKED/

BUS A AND B YUNDCCKE
L]
'PRE=PCI
.
.
¢ POWERED
* DESCENT
.
L}
L]
.
SLUNAR
*STAY
L
¥
L}
KULE NUMBERS 22-26 *
THROUGH 22-49 N
ARE RESERVED. '

/

Cels
0

20

LY

R I I R I I R R N L I I I R . T N I Py S P O I I I A I N I B I R T T S S R S S I I Y

2+ CONFINUE MISSIUN-

PUSH ENG START P8I

8¢ CONTVINUE MISSION

CUNTINUE HéSSlUN-

NO0=-GO CIR

DC NGT PERFURM POI-
PUSH ENG START P8l

3.(A) POl TO HI GATE-
ABORT

{8) Hi GATE TO TO -
CONT INUE MISSION

CONTINUE MISSION

LOSS OF AC 8US A RESULTS IN LOSS
'OF OPS GIMBAL CONTROL, RENDZ RADAR,
*AND INTEGRAL LIGHTING

[ .

¢ LGSS OF AC BUS 8 RESULTS IN LOSS
‘OF S~BANO STEERABLE ANTENNA (HBR TM)
TAND NUMERIC LIGHTING, HBR TH IS
*AVAILABLE FROM AN ONNI ANTENNA AND #
1210 ET MSFN SITE.

[}

. LOSS OF BOTH AC BUSES RESULTS IA
*THE ABOVE -PLUS LOSS OF BOTH FOAI
*SPHERES AND THE AOT.

“a e s e % 4ceececececanoccocacacaesa

nisston ]rev] oate | secrian GROUP PAGE
apoLeo 15| Fne] s/3/71 | um eecTRIcAL SPECIFIC
: : POWER 22~9




NASA - Manned S'pacocrm‘(:cnter

MISSION RULES
SECTIGN 22 - LM ELEC!HICALxPOQER = CONCLUDED

R ITEM
* INSTRUMENTATECN REQUIREMENTS ¢
22-53] MEAS DESCRIPTUON PCM CABOAROD CATEGORY "MUSSICN RULE
. REFERENGE
AC BUS FKEQ GCO155F CAUT 1 OF 2 22-295924425
AC BUS VOLTS GCNOTIV METER, CAUT M
BAT 1 CUR GCl1201C METER 1 OF 2
BAT ¢ CUR GCl202C METER M PCM
LMP BUS VGLTS GCO0302v METERyCAUT 2 oF 3
BAT 1 VOLTS GCO201V METER } M
BAT 2 VULTS GCO202V METER 22-2410114920,21422,23
BAT S5 VOLTS GC0205V METER
BAT 3 CUR GC1203C METER 1 UF 2
BAT 4 CUR GCl1204C METER M PCM
BAT L CUR GCl207C METER M PCM
COKk BUS VCLTS GCO30tV METER,CAUT 2 OF 3
BAT 3 VOLTS GC0203Vv METER '} M
VAT 4 VULTS " GC0204V METER
BAT 6 VOLTS GC0206V METER
BAT L VOLTS GCO207v METER [0
BAT 5 CUR GC1205C METER M PCM
BAT 6 CUR GC1206C METER M PCM
VAT 1 MAL GC9961L CAUT, CuNMP HD
BAT 2/L MAL GC9962U CALT, COMP +HO 22-2410,14,20,21,23
BAT 3/0L MAL GC99%63U CAUT, COwnP HO
BAT 4 MAL GC9964U CAUT, COMP HOD
bBAT S5 MAL GC9965U CAUT, CONP HD .
B6AT 6 MAL GC9%66U CAUT, COMP HD ZZvaIO'ZClecZZQZJ
BATTERY MAL GL4047TX CUOMP HD . B
BAT 1 LOW TAP GC4362X FLAG HO
BAT 4 LOw TAP GC4368X FLAG HO
BAT 5 B/U CODR GC4369Xx FLAG HO
BAT 6 NORM CDR GC4370x FLAG HD 22-2410417020021,22
BAT 5 NORM LMP GC4371 X FLAG HD
BAT 6 B/U LNP GC4372X FLAG HO
NUTE=== LCSS GF SEVERAL CF THE #D MEASUREMENTS ABOVE WILL CAUSE SEVERELY DEGRADED MISSICN
MONITGRING CAPABELITY. .
MI SSION REV] DATE SECTIOMN GROUP "PAGE
APGLLO 15] FNL] 5/3/71 J LM ELECTRICAL INSTR REQ
POWER 22-10

296



23 LM ENVIRONMENTAL

CONTROL




NASA - Manned Spacecraft Center

‘ MISSION RULES
SECTICN 23 - LM ENVIRONMENTAL CONTROL

iTEm

-

- i

TU INITIATE THE MANNED LM PHASES THE ENVIRCNMENTAL CUNTRbL SYSTEM MUST PROVIDE THE
MINIMUM CAPABILITIES--~

NCTE

L¥ ACTIVE RENDEZVULUS/CUNT INGENCY
RETURN IS ASSUNED
Ao DUCKED ﬂl*H AATLH uvEN A&D TUNNEL CLEAR
l. CCMBINED VEHICLE PRESSURE INTEGRITY
2. CNE LM CCOLANT LCCP
Be VUCKED WITH HATCH‘CLCSED
1. CABIN PRESSUKRE INTEGRrITY
2, SUIT LICP INTEGRITY
3. e SULLTY FAN
4 CAE CJOLANT LuLP

5e SUFFICIENT 02y +H20s AND LICH CCNSUMABLES TU CHIMPLETE THE PLANNEC ACGTLVITY
PERIQU PLUS A KRESERVE GF 1 HUOUK

e UNUCCKED/ SEPARATEON AND SUOSEWNUENT PHASES - SEE LM TELMU GO/NO-GO CRITERIA ON PAGE 3-27.

FOLLOWI AL

MISSION REV]| OUATE SECTION GROUP PAGE

APCLLO 15]FNL S/3/771f LM ENVIRUNMENT GENERAL
CONTROL 23-1




NASA - Manned §pacocraft Center

MISSION RULES
SECTIGN 23 - LM ENVIRGNMENTAL CONTROL = CONTONUED

ITEM

23-2

23~13

23=4

23-5

23=6

DEFINITIONS===
LOSS OF CABIN INTEGRITY

LM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNDT BE MA INTA [INED
. GREATER THAN OR EQUAL TO 4.6 PSIA WITH AN D2 FLOW RATE OF 1.4 LB/HR, FOR
DOCKED ACTIVITIES THIS WILL BE RELAXED TO A FLOW RATE QOF 6 LB/HR

LOSS OF SUIT LOOP INTEGRITY

i

TOTAL PGA/SUIT LOOP DECAY GREATER THAN OR EQUAL TO F8D PSI/MIN (TBD LB/HR) DURING SUIT
LOOP PRESSURE CHECK OR A VISIBLE TEAR IN THE PGA

LUSS UF COOLANT LuoP

A. SUSTAINED GLY¥CCL TEMPERATURE GREATER THAN OR EQUAL TO 50 bEGREE' f AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND DRYOUT (SUBL IMATDR LOST)

B. GLYCOL PUFP DELTA P LESS THAN CR EQUAL TO 6 PSID (CIRCULATION LOST) OR KNOWN LOSS
OF H2U FEED CAPABILITY TO THE SUBL IMATOR(S)

GLYCOL COOCLANT LEAK

OBSERVED FLUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF .GLYCOL LOW
INDICATION CONFIRMED BY STATIC PRESSURE DRUP

LUSS UF DESCENT (J2 TANK
INABILITY T® TﬁANSFER 02 FROM DESCENT TANK
LOSS OF ASCENT G2 TANK
A. INABILETY TC TRANSFER D2 FROM AN ASCENT TANK - OR

B. IF VEHICLE IS UNSTAGED AND DESCENT 02 TANK QUANTITY GREATER THAN 35 PERCENT. CREW
MAY CONFIRM LOSS BY BALANCING ONE TANK AGAINST THE OTHERs WITH MBFN COVERAGE - CR

C. IF STAGED OR IF DESCENT D2 LESS THAN 35 PERCENT, LOSS OF ONBOARD AND MSFN READOUT
LSS UF ODESCENT H20 TANK .

A. MSFN CONFIRMATION OF LOSS OF DESCENT TANK PRESSURE WITH DES HZ0 P Ahﬂ H20 DELTA P

B. INABILITY TC SUPPLY H2C TC W/8 RESULTING IN RISING GLYCOL AND SUIT LOCP
. TEMPERATURE A CREW AND MSFN} AND DROP IN H20 DELTA P IMSFN ONLY)

LUSS OF ASCENT H20 TANK
Ae LOSS UF MEASUREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATE

Be CNE TANK FEECING TWICE NORMAL RATE AND NO CHANGE IN MEASUREMENT ON OTHER TANK

RESERVED

OXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR POSSIBLE EVY AND wILL NOT BE
CUNSIDERED FUR LM GO/NU-GC'S OR REDLINES.

TWO POUNDS UF OXYGEN GONTAINEC IN THE LM CABIN AT 5.3 PSIA WILL BE CONSIDERED AVAILABLE 1IN
CALCULATING GO/NO-~GO'S OR REDLINES. THE CABIN CAN BE CONSIOEREO, WHEN OISCUSSING FUNCTILONAY
PRESSURE VESSEL REQUIREMENTSy AS A BACKUP TC THE ASCENT U2 TANKS.

ANY SPECIFIC MISSION RULES REQUIRING A NEXT BEST OPPORTUNITY LIFTOFF wiILb BE CAUSE FOR
TEXKMINATION OF AN EVA. ADOITIONALLY, A CREWMAN WILL BE REQUIRED TO RETURN FROM AN EVA TO CORRECT
A FAILED OPEN DEMAND REGULATOR.

RULE NUMBERS 23-=7 THROUGH
23-10 ARE RESERVED.

MISSTON REV | CATE SECTIEN GROUP P A GE

APOLLO 15[FNL 5/3/71] LM ENV IRONMENT GENERAL
CUNTROL 23-2
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NASA - Manned S'pacocralt Center

MISSION RULES
SECTION 23 ~ LM ENVIRONMENTAL CONTRUL = CONTANUED

r3=-11

23=1¢

23-13

¢ SYSTEMS MANAGEMENT *

-—p————

IF £l THER ASCENT 02 TANK IS LESS THAN OR EQUAL TO 90 PERCENT, (T WILL BE REPLENISHED FROM THE
DESCENT 02 WHEN DESCENT TANK CUANTITY [S GREATER THAN UR EQUAL TU 35 PERCENT AND AS CLUSE 10
STAGING AS POSSIBLE.

KESEKVED

CKEW WILL GO TO EGRESS MGDE IF INSUFFICIENT 02 IS AVAILABLE TO MAINTAIN CABIN PRESSURE FOR THE
RENUIRED TIME, ADOITIONALLY, A MISSION PHASE WILL W®T BE INITIATED IF THIS CONDITIUON CAN @€
ANTICIPATED. ’

RULE NUMBERS 23-14 THROUGH
23-19 ARE RESERVED.

MISS{ON REV | DATE SECYION GROUP PAGE

APOLLO 1S5IFNL § 573771 FLM ENVIRONMENT MANAGEMENT
CONTRAL 23-3

ann



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRUNMENTAL CUNTROL = CUNTINUED

2

-

FULE |CUNDITION/MALFUNCTION?

PHASE

‘ RULING

CUES/NOTE S/COMMENTS

23-29] LusSS OF SUIT LOoP
INTEGRITY

DOCKEC

UNDUCKED

PRE-PO1

*POWERED
DESCENT

*LUNAR
'STAY
.

'RNDZ

¢ SPECIFIC MISSION RULES *

CUNTINUE MISSION
.

‘1. PEHFORM SYSTEMS

*  EVALUATICN WITHIN

*  CONSUMABLES LIFETiIME

* _ CONSTRAINTS WITH HATCH
' UPEN AND TUNNEL CLEAR
.

*2. NO-GO@ FOR UNDOCK ING

.

*OLCK ASAP

L]

00 NOT STAGE WHILE
UNCUCKED
.

'AO-GO FOR CIRC

' .

'00CK ASAP

00 NOT STAGE wWHILE

*UNOUCKED

.

l. PDLl TC OIC - ABORT
DOCK ASAP

DO NCT STAGE WHILE
UNCOCKED

2, DIC TO TO = ABURTY

DOCK ASAP
.

*LIFTGFF AT NEXT BtST
*CPPORTUNITY -
.

*CCNTINUE MISSICN
*DOCK AS AP

REF MALF PROC ECS---

4A SULT/FAN

MISSION

REV

DATE

SECTION

GROUP

PAGE

APCLLO 15

FNL

5/3/71

LM ENV IRONMENT
CONTRGEL

SPECIFIC

23-4

Jjol



NASA - Manned S'pacecraﬂ Center

MISSION RULES

SECTEON 23 - LM ENVIRONMENTAL CONTROL - GONTINUEO

R 1

RULL

23=-21

TCUNDITIUN/MALFUNCTIUN®

i
[

LOSS OF CABIN
PRESSUKRE INTEGRITY

@ @8 @ a © aa a0 @ ® 0o e +e eeaoce® cenaaeoe

e e @ w0 e ®0aa-

L
'S
.

"R

PHASE

-

DOCKED

UNDGCKED

PRE-PDI

'POWEFRED
'OESCENT

UNAR
TAY

ND 2

RULING

' CUES/NOTES/COMMEKTS

1.

‘2,
.

‘0o

CONT INUE MISSIGN

PERFULRM SYSTEMS
EVALUATHON

WITHIN CCNSUMABLES
LIFETIME CUNSTRAINTS
WITH ONE CREWMAN

ON THE CSM
UMBILICALS

NO-GO FCR UNDOCKING

*00CK ASAP-

NOT STAGE wHILE

*UNDOCKED
.

*NO-GU FOR CIRC
.

*OLCK ASAP-

‘00

NOT STAGE WHILE

*UNDOCKED

‘NQ-

‘1.

3.

e ® o 0 e ®ae oaae
n
-

60 FCR POI
POl TG GIC - ABOAT
DOCK ASAP

DO NOT STAGE WHILE
UNOOCKED

DIC TO H1 GATE - ABORT
DOCK ASAP

Al GATE TC TD =~
CONTINUE MISSION

YLIFTOFF AT NeXT BEST
*CPPORTUNITY
[

YCONT LIWE MISS1uin~
¢D0OCK AS AP

.
[}
L]

2A CABIN

REF MALF PROC ECS==~~

MISSION

REV

DATE

SECTIGN GROUP

PAGE

APOLLO 15

FNL

5/3/11

LM ENVIRGNMENT SPECI

CONTROL

FIC

23-5




NASA - Manned S'pacccraﬂ c.nior

MISSION RULES
SECTION 23 - LM ENVIRGNMENTA& CONTROL = CONTINUED

RULE |CONDITION/MALFUNCTION®

PHASE

RULING

* CUES/NOTES/COMMENTS

23-22| SUIT FAN(S) FAILURE

A. ONE SUIT FAN

te TWO SUIT FANS

»
-
-

DOCKECD

UNDCCKED

PRE=-PDI

*POWERED

'DESCENT

*LUNAR
*STAY
.

'RNDZ

B.l.

2.

3,

S5e

® @ @ @ @ @ @ a0 e 6 e ca® a0aac e e0cna®®®weese e0encece e coaa

6.

A. CONTINUE MISSION

« REF MALF PROC ECS---

TA ECS

® @« @ o ® a.o

CONTINUE MISSION WITH *8. REMOVE HELMET AND GLOVES

TUNNEL CLEAR ANC

ON TRANSFER UMBILICAL

"OR CW GARMENT W/0 SUIT*., REF MALF PROC ECSw-~
. "

NO=-GO FOR UNDOCKING

DUCK ASAP

DO NOT STAGE WHILE
UNCOCKED

NO-GC FOR CIRC
DOCK ASAP

D0 NOT STAGE WHILE
UNOOCKED

NO GO FOR PDI

4e0(A) PDI TO CIC - ABCRT

DOCK ASAP

OU NOT STAGE
WHiLE UNDOCKED

(8) OIC TO HI GATE~
ABORT

(C) HI GATE TO 10-

CONTINUE MISSION
LIFTOFF AT NEXT BEST

OPPORTUNITY

DOCK ASAP

"4 SUIT FAN

*PLACE DEMAND REG B TO **DIRECT
* IMMEDIATELY OR REMOVE HELMETS
*BE REMOVED FOR STAGING,)

'RETAIN  PLSS'S FOR  ASCENT
1POSSIBLE.
.

u2°"
(MUSY

IF

MISSION

REV

DATE

SECTION GROUP

PAGE

APOLLO 15

FNL

5/3/71

CONTROL

LM ENV IRONMENT SPECIFIC

236

303



NASA - Manned Spacecraft Center
MISSION RULES

SECVION 23 - LM ENVIRONMENTAL CONTROL

~ CONTINUED

il
RULE

CONDIT [UN/MALFUNCTEON® PHASE

RULING

CUES/NOTES/COMMEMNTS

) . ] .
( . L] L]
23-2 3] DEMAND REGULATOR{S) ¢ v ‘. FKEF MALF PROC ECS=~=~-

FAIL UPEN OR CLOSED °* ’ '
. ' '3 CABIN PRESS IND HI

A. ONE REGULATCR TALL *A, CONT INUE MISSION ' .
' ' *5 SUIT PRESS HI
L] . .

) . . fo 02 QTY

6o TWO KEGULATGRS  YODCKEL/ '8, 1. CONTINUE MISSION- .
YUNDOCKENZ? DY NOT UNDUCK .
J . NO=GC ClInrC '
L] * .
TPRE-POL ' 2. ND-GU PCI '
. N ] .
'PCWERED ' 3. #DI TO HI GATE - ABORT!
CDESCENT ¢ HI GATE TO TO=- '
' . CONTINUE MISSION .
L] . .
*LUNAR * 4, DU NOT LEPRESS CABIN *
'STAY . J
' . LUNAR STAY MAY BE .
' . CONT INUED WITHIN '
. . CUNSUM ABLES BUDGET .
. L] .
TRND 2 ¢ 5. CONTLNUE MISSION '
. L} .
. . L
. . L]
. . .
. . .
. ’ .
. . L]
L] . L]

Mission JREV] DATE SECTIUN GROUP P AGE
APQLLO ISIFNL] 573771 | LM ENV IRONMENT SPECIFIC
GONTRGL 23-7
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM SNVIRONMENTAL CONTADL - CONTINUED

3rs

E T

RULE j&uﬂoi?zoaztauﬁ

UNCTION® PHASE

- -

" RULIAG

* CUES/NOTFS /COMMENTS

4 . L] L]
1| N . L] .A

23-24) LUSS OF w2C . ' “. KEF MALF PPOC ECS=--
SEPARATBR(S) . ) ‘

o K ) 78 ECS
A. UNE H20 naLt A, CONTINUE MISSION '
SEPARA TUR ' ' )
. 1 . L] L]
8. Twl HIO *ODCKEC  *Bol. CONTINUE MISSIUN ‘
SEPARATORS ' ‘ !
1] . 1]
*UNDOCKED ' 2. DOCK ASAP- '
sPRE-PLCI - '
N ) NO-GC CIRC ‘
, , NO=GO PDI '
L] . L]
‘ . DU NOT STAGE WHILE ¢
' . UNDOCKED '
L] L] L]
YPOWERED ' 3. PDI TO HI GATE - ABUKT®
VDESCENT , .
he ' nl GATE TO Ty- )
1 ‘ CONTIAUE MISSIUN .
L] . L] .V
. . L]
*LUNAR ' 4. LIFTOFF NEXT BEST '
eSTAY ot GPPCKTUNITY '
. ] . X '
*RNDZ ¢ 5. CONTINUE MISSION AND
' ¢ uOCK ASAP ’
1] 1 ] .
\ mrssion |Rev| cave  |secrica GRUUP PAGE
aporto 15fene | s/3/71 fum envikonment | seeciric '
CONTROL 23-8
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NASA - Manned Spacecntt Center

MISSION RULES
SECTIUN 23 ~ LM ENVIRONMENPAL CUNTRUL = CONT INUED

RULE |CUNDITION/MALFUNCTION' PHASE ¢ RULING * CUES/NOTES/COMMENTS
. L]
. .
L] L}
23-25 LUSS OF 02 TANK(S) .
. []
A. ONE ASCENT TANK '*ALL *A. CCNTINUE MISSION
* .
.
]

Be TWO ASCENT TANKS *DOCKEC '8.1. 00 NOT UNDOCK
'

YUNDOCKED 2. NO-GC CIRC

'PRE-PDI

K NC=GC POL

L)

' DELAY STAGING ALAP

.

*POWERED 3.(A) POI TO DIC-AROURT
YOESCENT DELAY STAGING AL AP
.

. (B DIC TO HI GATE-ABORT
.

1]

' (C) HI GATE TO

' TCUCHOUWiv=

' CONTINUE MISSTUN
L) .

YI.UNAR 4. STAY WITHOUT EVA
15TAY

L]

TRNDZ 5. CONTINUE MISSIUN

.

Ce UNE DESCENT TANK ‘ALL C. CONTINUE MISSION
.

D. TWO DESCENT TANKS *DOCKEC D.1, CONTINUE MISSION-
.

e @ @ @ a @ e e e ®a e e e® 2 a0 caeceen e " a6 " eeceeeec e ,000%eea.

DO NOT UNDOCK
.
* UNOOCKED/ 2, DOCK ASAP-
' PRE-POI NO-GO CIRC
' NO-GO POI
.
* POWERED 3. POI TO HIGATE-ABORT
' DESCENT .
! HI GATE TO TD-
' CONTINUE MISSION
.
' LUNAR 4, LIFTOFF NEXT BEST
STAY OPPORTUNITY
MISSION JREV| DATE SECTIGN GROUP PAGE

APOLLO 15JFNL | 5/3/71 | LM ENV IRONMENT SPECHFIC
CONTROL 23=9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 = LM ENVIRONMENTAL CORV&UL = CONT INUED

R JRULE '|CUNDITION/MALFUNCTION® PHASE ¢ RULING ¥ CUES/NOTES/COMMENTS
1 ll . . . - -
1 1 . L] . .'

23=26 | LUSS OF COOLANT ¢ ¢ *, REF MALF PROC ECS=--
LUOP(S) . e ’
A. PRIMARY LOOP OR *OOCKED *Ae 1. CONTINUE MISSION ON *7€ ECS ~GLYCOL
SECUONDARY LOOP *UNDQOCKED" ¢ S ECONDARY LOOP . '
. L '9 GLYyCOL
. ¢ ¢ NO-GC FGR CIRC '
‘' . ) *10 GLYCOL PRESS LOW
*PRE-PDI * 2+ RETURN TO VICINITY ¢
N o OF CSM : ¢
. . .
¢ ¢ NG-GC FCR POI ¢
L] . .
‘POWERED * 3. POl TC HI GATt - .
YDESCENT ¢ . ABORT U
. . .
. ¢ HI GATE TO TO~" ’
M ¢ CONTIMIE MISSIUN '
. L] .
*LUNAR . 4o LIFTEGFF NEXT BEST ¢
*STAY . OPPORTUNITY. ¢
. L] .
‘RND2Z ¢ S. CONTINUE MISSION e
- 0 L] .
e BOTH LOCPS (ANY *DOCKEC %B. 1o INGRESS CSM ASAP- U
COMBINATIUN UF ¢ ¢ .
LOSS uF ' ¢ NO=GC FGR .UNDUCK ING ¢
"CLRCULATLION, ’ ¢ !
SUBLIMATINN ¢ ¢ '
CAPABILITY, OR ' J ¢
H2U FEED FOR *UNDOCKED * 2. DOCK ASAP .
8UTH LOOPS) * v "NO=GO FCR CIRC ¢
. . .
*PRE~-PDT ¢ 3., DOCK ASAP .
. . : []
¢ N 0C NOY STAGE .
L] L] .
¢ . NO=-GO POI '
L] ) . .
*PNWERED *4. (A) PDl TO CLC-ABURT ¢
*DESCENT ¢ ¢
. : . 00CK ASAP .
. L] . .
¢ . 00 NCT STAGE ¢
L} . .
¢ ¢ (B8) OIC TO HI GATVE- '
¢ ¢ ABORT .
¢ . 00CK ASAP ¢
1 L) L]
. ¢ (C) HI GATE TO TO- ‘Be4o{C) LIFT OFF [IMNEDIATELY AFTER
¢ ' CONTINUE MISSION ¢ TOUCHDOWN.
. . .
*LUNAR ¢ 4o LIFTCFF NEXT BEST .
'STAY . UPPORTUNITY ¢
. . L]
'RANDZ ¢ 5. CONTINUE MISSIUN *B,5¢« CREW MAY ELECT TO REMOVE PGA*S
[ . . *FOR COOL ING.
MISSION REV | DATE SECTION GROUP P AGE
APCLLO 15]|FNL ] 573771 JLM ENV IRONMENT SPECHFIC
CONTRQL 23-10 -
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NASA - Manned S‘plcocralt Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAR CONTﬁOL = CONTINUED

R |RULE |CUNDITION/NALFUNCTION® PHASE * RULING v CUES/NUTES/COMMENTS
L] + .
L] 4 L]
L] L] L)
23-27] LOSS OF PRIMARY H20 °*DOCKED  *CONTINUE MESSION ', REF MALF PROC FCS~---
FEEDPATH .YUNDOCKED * .
' " *NO~GO FOR UNDOCKING 18 GLYCOL
' YNO-GO FOR CIRC '
. . (] . (]
YPRE-PDI “RETURN TO VICINITY OF CSM ¢
. L) .
YROWERED *A, PDI TC HI GATE - ABORT
YDESCENT ¢ U
. '8, H! GATE TC TD~ [
¢ ' CONTINUE MISSION '
L] . . 1
YLUNAR YLIFTQFF NEXT BEST '
'STAY YCPPORTUNITY '
) L []
YRND2 Y CONT INUE MISSIGN '
[ ] 1 ] ]
23-23| LOSS OF H20 TANK(S) ' * [
L] r L}
Ae UNE ASCENT TANK ‘ALL "A. CCNTINUE MISSION '
L] 1 L}
e TWO ASCENT TANKS *DOCKEC "f,1, CONTINUE NLSSLON- 0« REF MALF PROC ECS---
J . NO-GO CIRC ] H20 QTY LOW
. L] *
'PRE=PDI ¢ 2, RETURN-TU VICINITY Of
' ' CSM ASAP- '
' ' DO NCT STAGE '
' N NO-GO PDI [
L] L] L]
'POWERED - * 3.CA) PDI TO DIC - ABORT '
TOESCENT ¢ DO NOT STAGE '
L] A L]
' (B) DIC TO HI GATE ~ J
' J ABORT L
L] A L]
J ' (C) HI GATE TO TOUCHDOWN '
' v TOUCHOOWN ~ '
' ' CONTINUE MISSION '
+ . .
*LUNAR ' 4. LIFTOFF*NEXT BEST '
'STAY . OPPQRTUNITY '
1 ’ L]
'RND 2 ' 5, CONTINUE NISSION YCREW MAY ELECT TO REMOVE PGA'S FOR
' ' 1CNOL ING.
C. ONE OESCENT TANK fALL 'Ce  CONTINUE MISSION '
: : WITHIN CONSUMABLES v
1]
D. TWO DESCENT 'OOCKED  *D.1. CONTINUE MESSLON '
TANKS . . [
L] 1 1)
YUNDOCKEN/* 2. NO-6GC CIRC '
'PRE-PDI ¢ NU-GC POI J
L] L] L]
‘POWERED * 3, (A) PDI TC HI GATE- ¢
YDESCENT ¢ ABORT .
L] L] L]
' ’ (8) HI GATE TO TD- .
' ! CCNTINUE MISSION ¢
1] 1] 1]
YLUNAR ' 4. LIFY-QFF NEXT BEST L
ISTAY ' OPPORTUNITY J
MISSION |REV] OATE SECTION GROUP PAGE
APOLLO 15[ FNL] 573/71 | LM ENvIRONMENT | SPECIFIC
CONTRGL 23-11




NASA - Manned §pacocntt Center

MISSION RULES
SECTION 23 - LM ENVIRONMENTAA CONTROL -~ CONTINUED

R J'RULE J'CONDITION/MALFUNCTEON® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
I-- ) L] 1 .
U | . ] " L]
23-29] FIRE OR SMOKE IN ALL *TROUBLE SHOOT/COMBAT FIRE. *REF AOH PROC 5.3.2
CABIN OR SUIT ¢ . .
L *ASSESS OAMAGE AND '
4 © 9TRANSFER TO CSM IF ¢
’ YNECESSARY .
. 1 L] . L] - :
£3-30] CONTAMINATION IN ' ALL *CREW MAY ELECT TO *IF UNABLE TO CLEAR CONTAMINATION,
CABIN OR SUIT LOgP ¢ *DECOMPRESS CABIN OR *MISSION MAY BE TFERMINATED EARLY.
M *PURGE SUIT LCoP ¢
L] ] L]
e T 1
L) . T
] v '
23-31] GLYCOL CUOLANT LEAK ‘ALL 'TRANSFER Ty CSM *REF MALF PROC ECS---
L] 1] L .
A. CABIN ALL YAs PURGE SUIT WITH '8 GLYCOL
' ¢ DIRECT @2 ' .
L] [ )
Be SUIT *ALL *B. DISCONNECT FROM !
‘- ' SUIT LooP .
L] 1 ]
1 L] )
& L] L]
L] L] .
L] L] ]
L] ] L]
- t . .
KRULE NUMBERS 23-32 ¢ 1 '
THROUGH 23-49 ARE ‘ ¢ M
ReSEKVED . . . '
MISS{ON REV | CATE SECTICN GROUP P AGE

APCLLO 158FNL L 5/3/71 LM ENVIROMNMENT SPECIFIC

CONTROL 23=12

309



NASA - Manned §pacocnﬂ Center
MISSION RULES

SECTEON 23 - LM ENVIRONMENTAL CONTROL =~ CONTINUED

R | 171EM
coleacaa=l
* INSTRUMENTATECN REQUIREMENTS ¢
23-50] MEAS DESCRIPTION PCH ONBCARD CATEGORY  MISSION RULE REF
SUIT PKESS GF1301P METER HD 23-14246,20,21,23
WARNING HD
CABIN PRESS GF3571P METER 1 OF 3
U/H RLF PRESS GF3591p ———— M 23-14245,13,20,21,
F/H KLF PRESS GF3592p — 23,29
LES 1 02 PRESS GF3584P METER, c»ur} 1 OF 2
DES 2 02 PRESS GFO584P METER - 23-1,246,11,13,
ASC 1 02 PRESS GF3532pP METER (CAUT } 1 OF 2 21,23, 25
ASC 2 02 PRESS GF3583P METER, CAUT M .
GLYCUL PUMF DELTA P GF2021p ecce=
SEC GLYCUL PUMP PRESS = GF2921P ——— 1 0OF 2
GLYCOL PUMP PRESS GF9997U METER M 23-142,6526431
SEL GLYCOL LVL LON GF9986U CAUT
GLYCUL TEMP GF9998UL * METER,CAUT 1 OF 2 23-19296+26931
GLYCUL UUTLET TEMP GF2581T —— e —emem——- M
SUIT TEMP GFL281T METER . }
GLYCUIL INLET TEMP GF2531T —oces
DES 1 H2U TK PRESS GF4500P METER 1 OF 2
UES 2 H20 TK PRESS GFO500P METER M 23-1,2,27,28
ASC 1 H2L TK PRESS GF4502P METER 1 0F 2
ASC 1 H20 TK PRESS GF4503p METER M
PK] H21) REG OELTA P GF4lQlp Bl St T HD 23-1,2,427,428
RTG TEMP . GLB275T ——cecacecaw=- HD
REPR ELEC GPEN GF3572x WARNING HD 23-14245,13:20,21423,
CO2 PART PRESS GF1521P METER, CAUT, COMP HD 23-1,24,30
H20 SEP RATE GF9999y CAUT, COMP HD 23-1,22,24
SUIT DIV EGRESS GFl1221x —errececee~ HO 23-1,20+21022+29
| mrssion Jrev] cate | section | croue | race

ENVIRONMENTAL REQ

‘Apcwo IS‘FNLi 5/3/71 ILM CL INSTR
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NASA - Manned S‘pacccnlt Center

MISSION RULES
SECTION 24 - LM GUIDANCE AND CONTROL

ITEM

24-1

24=2

-t e e 0 et e

¢ GENMERAL °*

RESCRVED

DEFINITIOGNS

3-AXIS ATTITUDE CUNTROL
3-AX1S ATTITUDE CONTROL iS DEFINED AS THE ABILITY TO CHANGE THE EXISTING
VEHICLE ATTIUDE PLUS AND MINUS ABOUT EACH AXIS. Tu HAVE THIS CAPABILITYs THE
Lr REQUIRES AN OPERATIONAL MANUAL OR AUTOMATIC CONTROL SYSTEM.

REOUNDANT 3-AXIS ATTITUDE CONTRCL

REDUNDANT 3-AXIS ATTITUDE CONTRCL IS DEFINED AS HAVING TWO AUTONOMOUS
ATTITUDE COUNTROL SYSTEMS INDEPENDENT OF SECONDARY COILSs I4Ees NU SINGLE
FAILURE WILL CALSE LCSS OF BUTH AUTCONOMOUS SYTEMS.

GUIDANCE STEERING

GUIDANCE STEERING IS DEFINED AS THE ABILITY TO CALCULATE AND STEER LM ALONG
THE DESIRED THRUST VECTUR OURING A POWERED MANEUVER. TO HAVE THIS
CAPABILITY, THE LM REQUIRES AN CPERATIUNAL PGNS OR AGS.

OPERATIONAL PONS

AN OPERATIONAL PGNS IS DEFINED AS NU LGC FAILUREs NO ISS FAILUREs NO DSKY
FAILURESy AND NO CES FAILURES PREVENTING PGNS 3-AXIS ATTITUDE CONTROL.

UPERATIUNAL AGS

AN OPERATIONAL AGS IS DEFINEC AS NO AEA FAILUREy NO ASA FAILUREs NO DEDA
FAILUREy AND NL CES PAILUKRE PREVENTING AGS 3~AXIS ATTITUDE CONTRO%L.

3-AXI'S TRANSLATIUN .
3-AXIS TRANSLATICN IS DEFINED a§ THE ABILITY TO CHANGE THE VEHICLE VELOCITY,
PLUS AND MINUS, ALONG EACH BODY AX1S. TO HAVE THIS CAPABILLTY THE LM
REQUIRES ONE TTCA AND AN OPERATUCNAL PGNS UR MANUAL (AGS MODE)  TRANSLATION

CAPABILITY.
misstoN |rev] oate {secrion GRUUP PAGE
APOLLO iS FNL] 573771 | LM GUICANCE GENERAL
AND CAONTRAL 24-1
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NASA - Manned Sjncocratt Center

MISSION RULES
SECTION 24 = LM GULDANGE AND CONTROL - CONTINUED

ITEM

—— e e AR i

¢ MANAGEMENT ¢

24-3 IMU

A IRIG BIAS UPDATES wILL BE ACCOMPLISHED WHEN GGYRO URIFT IS GREATER THAN THE TWO SIGMA OKRIFT
MEASUREMENT ACCURACY AND UPON CONTROL/GUIDANCE CONCURRENCE. NG UPDATES WILL BE MADE FC(R
GYR{T ORIFTS LESS THAN 0.075 DEG/HR (5 MERU).

U THE PGNS wILL € CONSIDERED NO-GO wWITH A GYRO DRIFT GREATER THAN UR EQUAL TN +/~-1.5 DEG/HK
(1¢" MERU)e THE MAXIMUM ALLUWABLE VALUE WITHIN THE LGC IS +#/=1.93 DEG/HR

C. VIPA BIAS UPUATES wiLlL 3E ACCOMPLISHEC AS FOLLCGWS=-~-
l. NC BIAS UPDATES wiILL BE ACCOMPLISHED PRIOR TO 30 MIN OF IMU OPFRATYION.
2. THE INITAL 61AS UPCATES wilL NOT BE PERFORMED If THE DELTA BIAS IS LESS THAN
+/- 0493 (M/SEC/SEC. SUBSEQUENT UPDATES WILL ONLY BE PERFNRMED [F THE DELTA
B81AS IS5 GREATER THAN +/- 0,1 CM/SEC/SEC.
EN P1PA BIAS wILL NCT PBE UPDATED WHILE THE LM IS UN . THE LUNAR SURFACE.

be IF LCSS OF IMU (DGLING NACCURSy ‘TURN ON/OPERATICNAL TIMES WILL BE DNETERMINED BY REALTIVE
FLIGHT PLANNING REWUIREMENTS.

24=4 RESERVED

24=*% RENDE ZVOUS RADAK

THE ¢R ANTENNA wILL BE PUSITIUNEC AFTER T/C TG PKECLUDE REPOSITIULIYVING DUE TU ANTENNA HEATING CN
THt LUNAK SURFACE.

MISSIUN REvV] CATE SECTICN GROUP PAGE

APCLLO 15§ FALY S/3771 ] LM GUICANCE MANAGEMENT
AND CONTROUL 24-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 24 - LM GUIDANGE AND CONTROL =~ CONTINUED

24=1

LANDING RADAR

Ao

AGS

LES

THE LR SHOULLD NOT NORMALLY BE OPERATED AT AN ANTENNA TeEMP LESS THAN + 5C DEG F. HOWEVERY
THE LUNAR LANODING MISSION WILL oE ATTEMPTED IF THE ANTENNA TEMP [S ABOVE THE CRITICAL LIMIT
UF ~15 DEG F (HARCWARE OAMAGE).

LR ACTIVATION WILL BE DELAYED SG THAT THE PREDICTED LR TEMP WILL BE NO GREATER THAN 145 DEu
F AY HI GATE.

THE AGS IS OQECLARED NQ-GC OURING A GYRO ANUO ACCELERGMETER CALIBRATION f(F THE GYRO ORIFY
CHANGE IS GHREATER THAN 2,00 DEG/HR AND IF THE ACCELEROMETER BIAS CHANGE IS GREATFR THaN
04039 FT/SEC/5EC FKCM THE VALUE AT THE START OF THE CALIBRATION,

[F LCSS GF ASA COGLING OCCURSs TURN ON/OPERATICNAL TIMES WILL BE DETERMINED BY PREALTIME
FLIGHT PLANNING REQUIREMENTS,

LuSS UF INVERTER ONE/AC BUS A REQUIRES A MANUAL LENGINE-NN SIGNAL TN MAINTAIN DOPS ENGINE
ELECTRICAL REDUNDANCY,

KULE NUMBERS 24~9 THKOUGH
24-19 ARE KESERVED.

MI SSION REV] OATE SECTION GROUR PAGE

APCLLO 1S|FNL| 57/3/71 J¢M GUIDANCE MANAGEMENT
ANC CONTROL 24-3




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 24 - LM GUIOANGE AND‘CONIROL ~ CONTINUED

¢ CUES/NDTES/COMMENTS

R |RULE JCUNDITION/MALFUNCTION® PHASE °* RULING
- L] 1 [}
L L] L}
' SPECIFIC *
.O ot Tt L}
1 ] L]
24-20| LUSS OF GUIDANCE ' . '
STEER ING ' t .
L} 4 L]
L] L] . L}
A. OPERATIONAL AGS ‘*ALL YCUNTINJE MISSION IF ', REF MALF PROC AGS--~
* SREDUNDANT 3-AXIS v+
' SATTITUDE CCNTROL *1  AGS WARNING LIGHT
' IS STILL AVAILABLE .
N M . ¢2 DEDA RESPONSE IS ABNORMAL
L L] L] N
. . 1]
Be UPERATIONAL 'DOCKEC/ *B.l. NO-GO FOR CIRC ' .
PGNS 'UNDCCKED * . REF MALF PROC PGNS-=-
L] . L
'RRE-POI * 2. NO-GO FCR POI *1 LGC WARN
L] L ] L]
' ' €2 ISS WARN
N L] L
'POWERED * 3.(A) PRICR TO HI GATE  *3 TEMP CAUTION
YDESCENT ¢ ABCRT J .
’ N : . ' 4 GIMBAL LOCK
' . (B) AFTER HI GATE '
L] L] .
' ¢ (1) LAND MANUALLY ¢
* ’ ]
N v t2) NO-GO FOR .
* . EXTENDED LUNAR ¢
' . STAY IF FALLURE®
' . ALSO AFFECTS ¢
' ¢ REDUNDANT .
. . 3-AXIS ATT .
' ¢ CCNTROL '
. L] L]
- SLUNAR * 4. ASCEND AT NEXT '
'STAY ' BEST CPPORTUNITY '
' . IF FA{LBRE ALSO ’
' ' AFFECTS REDUNDANT '
' ' 3-AXIS ATT CONTROL ’
L} L} [}
'RNDZ * 5. CONTINUE MISSION !
* , L}
L] . *
] . [}
) . .
24=21] LOSS OF FDAI YALL ' CONTINUE MISSION '
FUNCTIONS (ATT, ' *  CREW CPTION '
RATESs ERRORS) ' * '
L] L] ]
L] 1 1
1 L} ]
L} L) L]
L} . L]
24~22| LUSS OF AQT ‘ALL *  CONTINUE MISSIUN '
(] * L]
MESSION | REV] OATE SECTION GROUP PAGE
APOLLU 15] FNL] 5/73/71 | LM GUADANCE MANAGEMENT
AND CONTROL PGNS/CES/AGS 24=4




NASA - Manned Spacecraft Center

MISSION RULES

SEGTION 24 = LM GUIDANCE AND CONTROL - CONTINUED

|

l

ik frulE JCONDITION/MALFUNCTION' PHASE ¢ RUL NG ' CUES/NOTES/COMMENTS
B R s (N, B —— — ; ———— ———
1 . , ]
, . )
24-23| LOSS UF RNDZ RADAR/ ' ' 'CSM DPTICAL  TRACKING  CAPABILITY
Vrf RANGING/OPTICAL * * 'REQUIRES THE LM TRACKING LIGHT ANC
TKACK ING ' o 'THE ABILITY TO VISUALLY TRACK.
A. LOSS OF ANY ONE *ALL *A.  CONTINUE MISSLON '
. . 1
' . REF 3-8l FOR '
' ‘ NAVIGATIGN AND J
! ' TRACKING REQUIREMENTS ¢
' ' FOR Mx1 RNDZ '
. . 1
o LOSS UF ANY TWO *DOCKED/ 'B.  NO-GG FOR CIRC '
'UNDCCKED * '
v . 1
*PRE-POI 'C.  NO-GO FOR POI .
. . L]
YALL OTHER'D. CUNTINUE MISSION '
. . L]
' ' REF 3-91 FOR '
' ' NAVIGATICN AND J
' ' TRACKING '
. ’ REQUIREMENTS FUR .
' ' M=1 RNDZ '
. . - *
. . L}
] . L]
] . L]
24=24] LOSS OF LANUING *DOCKED/ *A. NO-GUO FOR CIRC '
RADAR *UNDCCKED * '
. . t
*PRE-POI 'B. NO-GO FQOr POI *
L} L +
'PUWERED 'Cal. PRILR TO ADEWUATE *C. GUIDO TJ DECIDE WHEN ADEQUATE
'DESCENT ¢ ALTITUDE UPDATING OF 'UPDATING OF LM STATE VECTORS HAS
' ’ LM STATE VECTORS~-~  *BEEN ACCOMPLISHED.
L] L] ]
' ' (A) NC-uC FUR LANDING'  REF MALF PROC PGNS=~-
1 L] t
' ' (8) ABCRT 'e  ALT LT
[ L] : -
' ' 2. AFTER ADEQUATE T OVEL LT
' ' ALTITUDE UPDATING OF ¢
' ' LM STATE VECTORS --- !  REF NALF PROC HTRS==-
1 LS *
' ' CONTENUE MISSION 12 Lk TEMP ABNURMAL
[ L] [}
. ] [
[ ., L
. ¢ ¢
L} . .
L] v .
. 1 .
L] L) ’
RULE NUMBERS 24-25 ¢ ' [
THRUUGH 24~27 ARE ' ' '
KeSE™VED . ' ' '
ML SSIUN | REV] DATE SECTICA GROUP PAGE
APCLLO 15y FNLY 573771 | LM GUICANCE SPECIFIC
AND CONTROL PGNS/CES/AGS | 24-5
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SECTICN 2

MISSION RULES
4 = LM GUIDANCE AND CONTROL -

CONTINUED

[

RuLE 1

CLUNDITLON/MALFUNCTION® PHASE

4 RULING

¢ CUES/NOTES/COMMENTS

24-28

CUNTKROL

LUSS OF REDUNDANT *DCCKED/
3~AXIS ATT{TUDE UNDGCKE
.

*PRE~-PCI
L)

*POWERED
*QESCENT

.

.

.

¢A. NO-GO FUR CIRC
D L]

O]

‘8. NC-GC FOR pDI
.

*Cele PRIOR TO I GATE
ABQRT

2. AFTER HI GATE
LANDING IS
CREW CPTION

. ASCEND AT NEXT BEST
OPPORTUNITY

€. CUNTINUE MISSION

MISSION REV

CATE SECTIGN GROUP

PAGE

APULLO 1SIFAL

3/3/71 LM GUICANCE SPECT
AND CONTROL PGNS/

FIC
CES/AGS 24~6




MISSION RULES

SECTION 24 - LM GUIDANCE AND CONTR

NASA - Manned Spacecraft Center

OL - CONTINUED

& JRULE JCOUNDITION/MALFUNCTEON®* PHASE ¢ RULING * CUES/NOTES/CDMMENTS
. 1] " TTTTTTTTTTTTTTTTTTTT o
. . .
L] L] .
24=29| LOSS OF TRANSLATION * . .
CAPABILI TY . . .
L] L] . ) N
A. AUTOMATIC *DOCKED/ *A.le CONTINUE MISSION "A.l. CAN NQT DETECT FAILURE UNTIL
ULLAGE (¢X) *UNDCCKED * 'LGC COMMANDS ULLAGE
*PRE~PDI ¢ '
¢ v Y. REF MALF PFOC CES==--
*POWERED * 2.(A) PRICR TO PDI '
Y*DESCENT ¢ '] ABNURMAL VEHICLE DYNAMICS
4 . (1) BACK UP ULLAGE °*
J J MANUALLY IF '6 TTCA CMDS ABNORMAL
' J NECESSARY '
. . )
’ ¢ (2) PDL INHIBITED °*
U ¢ If NO AUTO OPS *
J . START .
. L] .
. . (8) AFTER PDI .
' ' CONTINUE MLSSION ¢
L] . .
L] . .
e 3-AKIS © "OOCKEC/ '8, NU=GC FGR CIRC .
TRANS LA TI ON *UNDOCKED ¢ : U
+ L] .
] . : . ]
*PRE=PCI/ *C. CONTINUE MISSION ’
'POWERED ¢ ’
YOESCENT/ ¢ '
IL UNAR . .
*STAY . .
L] L] .
TRNDZ *D. NO~GC FOR LM ACTIVE ¢
' . DOCK ING .
. L] .
MI SS1 ON REV | DATE SECTION GROUP PAGE
APOLLO 15]FNL ] 573771 JLM GUIDANCE SPECIFIC
AND CCNTROL PGNS/CES/AGS 24-17




MISSION RULES

SECTION 24 = LM GUIOANGE AND CUNTROL -

NASA - Manned §pacccraﬂ Center

CONTINUED

R JRULE |CONDITION/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
- , - , -
. Ll L]
24-30| LOSS OF PITCH OR CALL *ENGINE GIMBAL ~- OFF YRCS IMPINGEMENT CONSTRAINTS ARE A
KOLL GDA . *CONTINUE MISSION UNLESS CFUNCTION OF THE GDA POSITION AT THF
R YRCS IMPINGEMENT 'TIME OF FAILURE, SODB INFO WILL BE
' - *CONSTRAINTS ARE VIOLATED., 'USED TO OETERMINE CAPABILITY _ TC
' . *COMPLETE DESCENT FOR A GIVEN GOD#
' ' ‘POSITION,
L] . []
. L] L]
. [ ] L]
L] . L]
24-31| LuUSS OF REDUNDANT  'DOCKE®/ *A. NO-GO FOR CIRC '
ASC ENG UN '"WNDOCKED ¢ .
CAPABILITY LI ' '
L v R L]
*PRE=PCI ¢8. NO-GC F@R PDI '
. . L]
L} . L]
YPONERED *C.1l. IF OPS INSERTION '
¢DESCENT o CAPABILITY EXLSTS, !
.- ' ABORT .
. . 1
' * 2. IF OPS INSERTION '
' ' CAPABLLITY DOES NOT ¢
' ' EXIST, ABCRT IF '
' . MANUAL START VERIFIED *
L] . N . .
. ¢ 3, AFTER HI GATE-
. . CONTINUE MLSSION s
. L] L]
' LUNAR 0. ASCEND AT NEXT BEST '
ISTAY ' OPPORTUNITY L
1] L] L]
L] L] [}
¢4=32| LUSS UF DPS AUTO ON 'DOCKEO/ *A, CONT INUE MISSION ‘. RFF MALF PROC CES ---10
CAPAB ILITY SUNDGCKED * ’
t L] L]
TPRE-PDI *8., CONTINUE MISSION '0OPS DOES NOT THRUST WHEN EVENT TIMER
' . *IND 00,00
fPOWERED *rC.1. IF AUTOMATIC ULLAGE '
YDESCENT = ¢ HAS DCCURRED --- '
1] . . 1]
* . (A) ATTEMPT MANVAL IGN  °
] L] L]
v N (8) IF IGN DOES NOT !
' . OCCUR ~-- .
' ' NO-GO PDI THIS REV .
L L] 4
1 ' 2, IF AUTOMATIC ULLAGE '
v v HAS NOT DCCURRED --= '
L] . 1
' . (A) INHIBIT POI IGN :
L] L]
. . (8) NO-GO POR POI '
4 L] 1]
(] 1 L]
RULE NUMBER 24-33 ¢ ’ '
IS RE SERVED . . '
MISSEON | REV] CATE SECTICN GROU® PAGE
APCLLO 18] FNL] 573771 | LM GUICANCE SPECIFIC
AND CONTROL PGNS/CES/AGS | 24-8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 ~ LM GUIDANGE ANO CONTRQL ~ CONTINUED

Kk |KULE |CUNDITIUN/MALFUNCTION® PHASE ° RULING * CUES/NOTE S/COMMERTS
- ] . t
\ . " . .
24-34| Lass ofF auto/ ' ¢ *. REF MALF PROC CES~-~
MANUAL THROTTLE . . '
CUNTRUL K ' *11 ENG THR AND CMD DO NOT AGREE/ QOFF
' . * SCHEDULE ., .
A. EITHER aLL *A. CCNTEIMUE MISSION .
. . L]
Be BOTH *DOCKEC/ 'B.1. NO-GQ FOR CIRC .
*UNDOCKED * '
*ARE-PCI ¢ 2. NO-GU FOR POI .
L] L] .
*POWERED *C. ABCRT .
TDESCENT ¢ '
. . . .
24-35| RESERVED ' ' '
L] L] .
. L] L]
1 L] .
24-3¢| LOSS OF LUNAR "POWERED *CONTINUE M{SSION .
CUNTACT LIGHTS *DESCENT ¢ .
. 1 L]
. L] .
1 . L]
. L] L]
] (] .
. . ¢
. . .
L] 1] L]
KULE NUMBERS 24-37 * ' '
THRUUGH 24-39 ARE ¢ . ‘'
RESERVED ' ' '
Mission frevl oate | secriew GROUR® PAGE
APCLLO 15| FNL| 573771 [ LM GUIDANGE SPECAFIC
AND CBNTROL PGNS/CES/AGS | 24-9




~

___ NASA - 2 L
| MISSION RULES

SECTION 24 « LM GUIDAMCE AND COWTROL - .CONTINUED °

ITEM
- - -
* PRELAUNCH INSTRUMENTATION *

‘ X M SSIGN RULE

l24-40 | meas vescrRIPTION Peu GNBGARD - TRANSOUCERS CATEGORY REFERENCE
LuC DOWNLINK 6GNOM LU - - M 24=20
PLS TORO REF GG1040V - - HO 24-20
2.5 VDC TM BIAS GGlllov - - HD 24-20
IMU 28 VAC 800 GGl20tv - - HD 264-20
IRIG SUSP 3.2 KC GG1331lv - - HD 24-20
IMU STBY GG1513x - - HD 24-20
LGC OPR GG1523x - - HD 24-20
X PIPA OUT IN PHASE 662001V - - - HO 24-20
¥ PIPA QUT IN PHASE 662021V < - HD 24-20
2 PIPA OUT IN PHASE 662041V - - HO - 24-20
IG SVO EKR IN PHASE 662197V - < HD 24-20
Iv IXx RSVR GUT SIN 662112V FDAI COMNON HD 24-20
16 IX RXVR OUT €OS © 662113V FOAI - COMNON HD 24-20
MG SVQ ERR IN PHASE 662137V - - D 24-20
MG IX RSVR OUT SIN GG2142V FDAI COMNON HD 24-20
MG IX RSVR OUT COS - 662143V FOAL CUMNON HD 24-20
Ub SVQ ERR IN PHASE GG2167V . - - Ho 24-20
UG RSVR GUT SIN 662172V FDAI COMMON HD 24-20
Q6 RSYR QUT €QS 662173V DAl COMMON "HD . 24-20
PITCH ATT ERR 662219V FDAI COMMON HD ~ PCM 24-20
Yaw ATT ERR 662249V FOAI COMMON HD - PCM 24-20
AULL ATT ERR 662279V FDAI COMMON HD ~ PCM 24~20
PIPA TEMP 6G2300T C AND W SEPARATE HO - PCM 24-20
KR SHFT SIN 663304V FDAL C OMMDN HD - PCM 24-23
KR SHET €OS 663305V FDAI COMMON HD =~ PCM 24~23
RK TRUN SIN 663324V FOAI - COMMON HO - PCM 24-23
Kn TKUN COS 663325V FCAL CUMMON HD - PCM . 24-23
LGC WARNING 669001x C AND W COMMON HD ~ PCM " 24=20
1SS WARNING 6C9002x C AND W COMMON HD - PCM 24-20

LKk ANT TEMP GN7563T TEMP. NCNITUR  CUMMON HO - PCM .
RR NO TRACK GNT621X C AND W COMMON HD - PCM 24-23
RK ANT TEMP GNT723T TEMP MONITOR  COMMON HO - PCM 24-23
YAw ERR .CMD GH1247V - - M 2428
PITCH ERR CMD GH1248V - - H 24-28
RALL ERR CMD Gh1249V - - M 24-28
JU A4D QUTPUT GHla19V - - HO 24-28
KCS TCP A4D GR5032X - - HD 24-28
J0 83D OUTPUT GH1423V - - HD 24-28
RCS TCP 83D GR5036X - - HD 24-28
JO A20 OUTPUT GHl427V - - HD 24-28
RCS TCP A2D GR5040X - - HO 24=-28
JO BID OUTPUT GH1431V - - _HD 24-28
RCS TCP B1D GRBO44X - - HO 24-28
JD 84U OUTPUT GH1418V - - HO 24~28
JU B4F OUTPUT GH1420V - - HD 24-28
JD A4R QUTPUT GH1421V - - HO 24-28
JO A3y OUTPUT GH1422V - - HO 24-28
JO B3A OUTPUT GH1424V - - HD 24-28
JO 43R OUTPUT GHL425V - - HO 24-28
JO B2U OUTPUT GH1426V - - HD 24-28
JD A2A OUTPUT GH1428V - - HD 24-28
J0 B2L OUTPUT GH1429V - - HO 24-28
JD AlU DUTPUT GHl430V - - Ho 24-28
JU ALlF QUTPUT Grl432V - - HD 24-28
JO° B1L OUTPUT GH1433V - - HO 24-28
RCS TCP B4U GRS031X - - HO 24-28
RCS TCP B4F GR5033x - - O 24~28
RCS TCP AMR GR5034X - - HO 24-28
RCS TCP A3U GR5035X " - - Ho 24-28
RCS TCP 83A GR5037X - - HO 2428
KCS TCP A3R GR5038X - - HO 24-28
RCS TCP 82U GR5039X - - HO 24-28
RCS TCP A2A GR5041X - - HO 24~28
RCS TCP B2L GR5042X - - HO 24-28
RCS TCP AlU GR5043X - - Ho 24-28
RCS TCP ALF GR5045X - - HO 24-28
RCS.TCP BIL GR5046X - - HOD 24-28
YAW ATT ERR GH1455V FoAl COMMON HD 24-28
PITCH ATT ERR GH1456V FOAT COMNON o 24-28
| mission Jrev] oate  |secTion 1 croue | pace |

APOLLO L1SIFAL | 5/73/71 |LM GUICANCE - PRELAUNCH
AND CONTROL INSTR
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NASA - Manned S'pacocnn Center

MISSION RULES
SECTION 24 - LM GUIDANCE AND CONTROL - CONCLUDED

ITEM
R,

. MEISSTON RULE
24~40]1 MEAS DESCRIPTION PCM CNBOARO TRANSDUCERS CATEGORY REFERENCE
CuNT

RULL ATT ERR GHi45TV ’ . FOoAl " COMMON HD . 24-28
RGA YAW RATE GH1461V F0Al CQMMON M ON BOARD 24-28
KuA PITCH RATE GH1462V FDAL COMMON M PCM/HD 24-28
KbA KOLL RATE GH1463V FOAI COMMUN N 24-28
AGS SEL GHI621X - ~ HD 24-28
RULL PLSO/DIR GHl628X - - HD 24-28
PITCH PLSU/DIR GH1629X - - HD 24-28
YAW PLSD/DIR GH1630X - - HD 24-28
AUTU UN GH1214X = - HD 24-31
APS ARM GH1230X . - - N 24-31
ENG F1RE OVRD GH1286X . - - 24-31
MAN THRUSY CMD GH1311V METER SEPARATE M . 24-34
PITCH GUA POS GHl313v - - M 24-30
ROLL GOA POS GH1314v - - M. 24-30

P TRM FAIL GH1323X | C AND W COMMUN HD 24-30

k TRM FAIL GH1330X C AND w COMMON KO 24-30
AUTO THRUST CMD © GH1331v METER SEPARATE HD 24-34
UPS ARM GH1348X - - HO 24=32,24-34
VAR INJ ACT pOS GC6876H - - . HD 24-34
CES AC PwR FAIL : GL4026X C AND W COMMON HO 24-30,24-28
CES UC PWR FALL GL4027X : C AND W COMMON HO 24-30,24-28,24-31
AGS DUWNLINK DATA GI09J1X - - _HD 24-20
ASA TEMP GI33N1T - - HD 24-20
ASA PWK/AEA FAIL GL4028X C AND W COMMON HD 24-20
AUTO OFF GH1217X - - HD 24=32,424-31
AGS AUTU GHlo4lX - - HD 24-28
AuLS ATT HOLO GHlb42X - - HD 24-28
PGNS AUT C GH1643X - - HD 24-28
PGNS ATT HGLD GHl644X - - HD 24-28

Lk RNG DATA NG G0OD GN7521X C AND w COMMON HD 24-24

LKk VEL DATA NG GOOD GNT7557X C AND W COMMON HO . 24=24

MISSION |[REV| CATE SECTION GROUP PAGE

AND CONTROL INSTR 24%-11

APCLLO lilFNL 5/3/71 | LM GUECANCE PREL AUNCH
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 25 - LM PROMASION -~ DPS

ITEM

——— b

' GENERAL *

KESEKVED

DEFINITIUNS

A

AN CPERATIONAL DPS IS DEFINED AS

PRICUR TQ IGNITION'

1. FUtL ANND/UR CA1DE ENGINE INLET PRESSURE GREATER THAN 30 PSIA

2. THE CXIDI2ZEx AND FUEL BULK TEMPERATURES MUST BE GREATER THAN 50 F AND LESS
THAN 90 NEG F

3. DELTA TEMP BETWEEN FUEL AND OXIO LESS THAN 10 DEG F
4. DELTA PRESSURE (FUEL HIGH) LESS THAN S0 PSID

Se PRUPELLANT AND SUPERCRITICAL HEL IUM AUEQUATE TG COMPLETE MISSION
AFTER POI IGNITION

L. FUEL AND/OR OX10 ENGINE INLET .PRESSURES GREATER THAN 1597 PSIA {ULLAGE
PRESSURES GREATER ThAN 160 PSIAY

2o THROAT AREA INCREASE LESS THAN 35 PERCENT

3. ADEQUATE PRUPELLANT AND SUPERCRITICAL HELIUM TU COMPLETE MESSION

OPS INSERTION CAPAGILITY [S THE ABILITY TO OBTAIN A SAFE INSERTION WITH ONLY
THE OPS. |

«KULE NUMBERS 25-3 THROUGH
25-10 ARE RESERVED

MISSION REV | DATE SECTION GRQUP PAGE

APOLLO 1STFNL | 5/3/71 JLM PROPULSION GENERAL-OPS
-0PS 25-1
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NASA - Manned Spacecraﬂ Center

_MISSION RULES
SECTHON 25 ~ LM PROPULSION - DPS = CUNTINVED

25-11

25-12

<5-13

25-16

8 A

YSYSTEMS MANAGEMENT®

RE SERVED

KESERVED

RESERVED

FLM A SAFETY STANDPUINT, SUPERCRITICAL HELIUM BURST OISC KUPTURE DUKING MANANED OPERATION IS
ALLOWABLE EVENT.

PRUPELLANT GAGING
A PRIME METHCD-~~ PQGS (TM, ONBOARD} (1.3 PERCENT)

Be BACKUF ME THQO~~= GRCUND MASS CALCULATICN (3 PERCENT FOR GAGING)

LF POWERED OESCENT IS ABLRTED DURING OPS iNSERTlUN CAPABILITY UR IF A DOCKED DPS CONTINGENCY
REQUIREDy THE DES HE KEG 1 ANC REG 2 VALVES-SHUULD BE CLOSED AT A PQGS READING OF 31 PERCENT

AN

s
10

INSUKE A LOW ENQUGH TANK PRESSURE TO PREVEAT A VIULATION OF FRACTURE MECHANIECS LIMITS FROM HEAT

SUAK BACK.

RULE NUMBERS 25-17 THROUGK 25-29 ARE RESERVEU.

MISSION REV | DATE SECTION GROUP PAGE

APGLLO 1S|FNL | 573771 LM PRCPULSION MANAGEMENT=-
-0PS 0PS 252

324



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 25 = LM PROPULSION - DPS = CONTENUED
kR lkuLe |cONDITION/MALEUNCTION' PHASE * RULING * CUES/NOTES/COMMENTS
[ | B B 4 . Uttt
[l 1| . L ] L] .
Y SPECIFIC NISSION RULES *
‘s . [
25-30| LUSS OF OPERATIONAL 'OO0CKED/ *A. INHIBIT CPS BURNS’ *REF MAL PROC DPS=--
OPS (PRIOR TU LOW  'UNDOCKED * v
GATE, REF MR .25~2 . ' ' 1 DES REG
FUR DEFINITION, 'PRE<PDI ' *B.l. NO-GO FOR POI '
AFTER LOW GATE, ONLY ° ' * 1A FUEL/OXID PRESS ABNURMAL
LOW INLET PRESSURES * * 2, KNDZ WITH APS '
LESS THAN 150 PSIA) * ' ’ ¢ 2 FUEL/OXID TEMP ABNORMAL
| . L] . )
"POWERED *C. ABORT STAGE ' 3 HE PKESS ABNCRMAL
'DESCENT ¢ . '
£ 1 ] 1
L} v ’
. £ ] 1 .
25-31| START TANK LEAK J ' 'REF MAL PROC DPS---
PRIOK TO . ' J
PRESSURTZATION . . ' *3 HE PRESS ABNORMAL
R . * 4
A. FUEL AND OXID- . *ALL *Ae CONTINUE MISSIUN= .
ENGINE INLET P - ¢ *  INHIBIT FIRING DPS '
GKEATER THAN 1 ¢ START TANK SQUIB '
30 PSIA ' ' _ .
.l . " . L]
8. FUEL AND/OR J '8. CONTINUE MISSION=- 'NOTE---
OXID ENGINE v *  FIRE SQUIB TO .
INLET P ’ ' START TANK 'PRESSURIZATION SYSTEM MAY BE OPENEC
LESS THAN y ' *70 START TANK LEAK, CLOSE PRIMARY
30 PSIA ’ . *HE REG SOV AFTER EACH BURN ANC
' . ‘REOPEN AT INITIATION OF EACH BURN,
1] t ‘
Ll 1 .
L] L] ,
25-52| reserveD . ' '
[} , L]
1] L] i ]
L) 1] L]
X + [] .
25-32] Loss e ' . . '
SUPERCRI TICAL ' . 'REF MAL PROC OPS=—
PKESSURE (DPS IN . ' '
BLOWDOWN MODE) . ' *3 HE PRESS ABNORMAL
L] Al L]
A. GREATER THAN 'POWERED *A. ABCRT- '
33 PERCENT YOESCEAT ¢ e '
PQGS ! " ABURT STAGE PRIOR TQ '
.  INLET PRESSURES :
. v LESS THAN OR EQUAL Tu |
: + 150 PSIA. (ULLAGE '
. . PRESSURE LESS THAN 160 !
! . PSIAl) :
. . ]
8. LESS THAN OR ' *B. CONTINUE MISS.ION '
EQUAL TO 33 ' . '
PERCENT PQGS ¢ . .
MISSION JREV| DaTE SECTION GROUP PAGE
APCLLO 150FNL Y 573771 fLM PROPULSION SPECLFIC-0PS
-0PS 25-3




NASA - Manned Spacecraft Center

_MISSION RULES
SECTION 25 - LM PROPULSION -~ DPS - CONT INUED

RULE '|CONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS
B 1 - T ] . - T
l . . . .
. L} .
25-34 | DESCENT HE/PROP LEAK® ¢ ‘REF MAL PRDC DPS--~
L) . L]
A. LEAK SUCH 'PRE=-PDY " *A. CONTINUE MISSION ' 1 DES REG
THAT PDI CAN . v .
BE COMPLETED ' . ' 3 HE PRESS ABNCRMAL
. LB L}
8. LEAK SUCH ' ‘8. NO-GO #OR PDL *
THAT POl CAN ' ' .
NUT BE COMPLETED °* ’ .
. . .
1 . L}
. (] .
L} . L}
L} . .
L) . .
RULE NUMBER ' . '
25-35 RESERVED. ' J '
MISSEON | REV | DATE SECTIQN GROUP PAGE

APOLLO 1S{FNL| 573771 fLM PROPULSION § SPECIFIC-OPS
-0PS 25-4 /




NASA - Manned Spacecraft Center

'MISSION RULES

SECT{ON 25 - (LM PROPULSION =~ DPS = CONTLNUED
Kk '[KULE 'JCONDITION/MALFUNCTION' PHASE ° RULING ' CUES/NOTES/COMMENTS
! ! L] ) .
' 1 (] ] l-
. . .
25-~3¢| 91 SEC AFTER LC 'POWERED *CREW EVALUATION * .5 SFC CAPABILITY AT FTP
LEVEL SENSE VYDESCENT 'LAND LR ABQRT ¢
¢ ' 120 SEC CAPARILITY AT 27.5 PERCENT
' ¢ ¢ THRQTTLE
] . .
] . .
[] ‘. *
25-37] LUW LEVEL CCNFIRMS ‘YPOWERED ‘*ABORT *REF MAL PRUC 0FS
INSUFFICIENT DESCENY [
PROPELLANT TO LAND ! YABORT STAGE AT DPS . 6 DES QTY
OK DELTA BETWEEN ’ YOFPLETICN '
FUEL AND OXIDILZER ' L '
PQGS READINGS ¢ N ‘'
GREATER THAN v . [
10 PERCENT ' N '
] . .
t L) .
L] ) ’
25-38| PQGS READING 'POWERED *ABORT U
2 PERCENT (EITHER. 'DESCENT ¢ ¢ 7 PUGS [IND ABNCRMAL
FUEL OR OXIU) AND ' *ABORT STAGE AT OPS '
NO VALID TIME . *DEPLEYION INOTE==~
ESTIMATE FRCM LOwW ¢ 4 . d
LEVEL 4 *THE GROUND CALC OPS QUANTITY WILL BE
KEF MAL PRCOC DPS=== ¢ YUSED IF BOTH THE LOW LEVEL AND PQGS
: N ‘FAIL .
[ ]
. [}
L} L]
L) )
¢5=33] EXCESSIVE PRIPELLANT*PONERED As. PRIOR TG P64 -~ 'NOTE=-~
USAGE (PREOICTED .

MAKGIN AT TOUCHDOWN
LESS THAN -0.2

'DESCENT

CONT INUE MISSIUN

. m ® ae s % e .s s . ® e ae e e e .. e

'THROTTLE-DOWN TIME, THRUST LEVEL, AND
9SYSTEM PRESSURES ARE SECONDARY CUES

L]
PERCENT. } ' *WHICH INDICATE OFF NOMINAL DPS PERFORMANCE.
' Bs AFTER P64 BUT PRIGR TO ¢ '
’ LO GATE - .
L] N L]
. 1. ABORY '
. - .
¢ 2. ABURT STAGE AT DPS ¢
' DEPLETY{QN '
L] L]
] ?
] ]
[} (]
1) L)
1] ]
L] L]
] L]
L) L]
RULE NUMBERS 25-40 THROUGH
25-49 ARE RESERVED
MIssion JRev] cave SECTION GROUP P AGE
apoLLO 15[ FaL] 573771 J LM PROPULSION SPECLFIC-DPS
-DPS 25-5

227



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 - LM DPS - CONCLUDED

K ITEM
—— e a-
¢ DOPS - PRELAUNCH INSTRUMENTATION *
MISSION RULE
5=50 [ MEAS DESCRIPTIUN PCM CNEBOARC TRANSDUCER CATEGORY REFERENCE
START TNk PRESS Gu3015p hE MCN COMMUN HO 25-31
HE REG PRESS GQinlap C AND W C OMMON L[b} L OF 2 25-30,34
HF REG PRESS GQ3025°P HD M=PCM 25-304 34
HE PRESS 6Q3435P HD 1 UF 2 25-33, 3
HE PRESS GQ3436F PRESS HO M 25-33, 3"
FU TNK 1 QTY 6Q3603(¢ QTy COMMON HO 1 OF 2 25-3743¢,39
FU Tk 2 QTY GQ3604¢ WTY CCMMCN KO M 25-37436439
0X TNK 1 QTY GQ4l03¢ CTY CCMMCN HD 1 0F 2 25-3793F.39
OX TNK 2 QTY GQelN6g QTY C CMMON HD M 25-37, 36439
FU 1 TEMP GuaTl8T TEFP MUN CCVMGN HOD 1 0F 2 .25-30
FU 2 TEMP 6Q37197 TEMP MON CCMMON HO M 25-3n
UX 1 TEMP GQ421RT TEMP MJIN CCMMUN HD 1 UF 2 25-30
UX 2 TEMP Q42197 TENP MUN GOMMON HD M 25-3n
FU PKESS 6y36l1lpP M 25-130, 31, 32,33,
. a5
UX PRESS GQalllPp M 25-30,31, 32,33,
' 35
Tce Guwé510F THRUST GCMMON F~PCM ) 25-30, 41
LOwW LEVEL Gwh455X DPS LOW CCMMCN M 25-136
MISSION REV ] DaTE SECTIGN GROUP P AGE
APOLLO 15)FNL | 573771 JLM DPS PREL AUNCH
INSTR 25-6
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NASA - Manned Spacecraft Center

.MISSION RULES
SECTION 26 ~ LM PRGPULSIUN - APS

ITEM

26=-1

26-2

' GENERAL °*

- . o

RESERVED
DEFINITIONS==~
A. AN CPERATIONAL ARS (éREPRESSURIZATlONl IS DEFINED AS FOLLOWS-=~-.
l. DELTA PRESS BETREEN APS FUEL AND CXI0 ENGINE INLET PRESSURES LESS THAN 99
PSIO '
2. DELTA TEMP BETwWEEN APS FUEL AND CXID LESS THAN 10 DEG F
3. APS FUEL AND/OR CXID TEMP GREATER THAN 59 DEG F AND LESS THAN Q90 0DFG F
4. APS FUEL OR OXID {NLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSIA
56 REODUNDANT PRESSURIZATION PATHS AND NU HEL IUM TANK OR HELIUM LINE LEAKS

be AN CPERATIONAL APS (PCST-PRESSURIZATICN) IS DEFINED AS FOLLOWS==--

1.
2.

3

ADEUUATE PHOPELLANT AND SOURCE PRESSURE TC COMPLETE MISSION

APS FUEL AND/CK CXID INLET PKESSURES GHREATER THAN 105 PSIA. JULLAGE
PRESSURE GREATER THAN 110 PSIA)

DELTA PRESSURE BETWEEN FUEL AND CXID INLET PRESSURES LESS THAN OR EQUAL TO
15 PSI0.

RULE NUMBERS 26-3 THROUGH
26-12 ARE RESERVED

MISS{UN REV ] CATE SECTIGAN GRUUP PAGE

APOLLO 1S|FNL | 5/3/71 JLM PROPULSION GENERAL
. -APS 26=-1




NASA - Manned Spacecraft Center

MISSION RULES
BECTICN 26 = LM PROPULSICN ~ APS =~ CONTINUED

26~113

26-14

26~15

26-16

<6=17

¢ SYSTEMS MANAGEMENT *

RESERVED

RE SER VED

PROPELLANT GAGING (NO ONBCARD REAQOUT)==-~
A, PRIME METHLO==- APS CTY FRCM LGC MASS CALCULATION (THREE PERCENT)
b RACAUF ME THUD=-«- FLCh RATE X TIME (5 PERCENT)

ASCENT FEED wWILL NOT BE UTILIZEO IF ANY APS HE/PROPELLANT LEAK OR VALID APS LOW LEVEL EXISTS
OURING ANY PHASE OF THE MISSICN.

OPTEMIZATICN OF APS HELIUM (LSCLATION OF LEAKING SOURCEs BLOW DOWNs ETC) SHOULD BE ACCOMPLISHED
IF PUSSIBLE FUR HE LEAKS.

KULE NUMBERS 26-18 AND
26=-19 ARE RESERVED.

MISSEON REV | DATE SECTION GROUP PAGE

APCLLO 1S[FNL | 5/3/71 JiLM PROGPULSION MANAGEMENT
. =APS 256=2




NASA - Manned Sncocnﬂ Center
_MISSION RULES

SECTICN 26 - LM PROPULSICN ~ APS -~ CONTINUED

26=20

26-21

JCDNDITION/MALFUNCTCON' PHASE * RULING * CUES/NUTES/COMMENTS
q - (] - . ., T ToTmTTETTERTmm e
q . 1) . L]

B e e e

' SPECIFIC *

-y o o

LOSS OF AN 'DOCKED/ *A. NO-GO FBR CIRC *REF MAL PROC APS
OPERATIUNAL APS *UNDOCKED * v
' + ' 1 ASC PRESS
'"PRE-PDI '8, NU-GO FOR PDL '
: : * 2 FUEL UR OXIC TEMP ABNURMAL
1
"@OWERED *C. ABORT- . 2A FUEL OR OXID PRESS ABNORMAL
'DESCENT ¢ USE OPS AS LONG AS *
. : * . POSSIBLE . 3 HE PRESS ABNORMAL OR DECR..
. * . [ ]
*LUNAR YD. ASCEND NEXT BEST .
ISTAY ' OPPORTUNITY ' '
. . 4
YRNDZ E. USE RCS FCR TPI '
] L]
L 1
. 1
(] .
APS HE SOURCE e YREF MAL PROC APS
PRESSURE ‘

A. LEAK PRICR 10 *0O0CKEC/
" PRESSURIZATIUN *UNDCCKED
. .

NO-GC FOR CIRC

>
.
—
.

L]
' 1 ASC PRESS
L]
L)

3 HE PRESS ABNORMAL OR DECR.

% m % e % ® e 4 e e e s e & 0o s e

1PRE-PLI 2. NO-GG FOR PDI 'NOTE
. )
*POWERED 3. ABORT- 'ONE HELIUN BOTTLE CAN  SUPPLY
*DESCENT USE DPS AS LUNG *SUFFICIENT APS DELTA V CAPABILTY FOF
’ AS PUSSIBLE YNONLANDING ALTERNATE MLSSIONS.
1] L] .
TLUNAR 4. ASCEND NEXT BEST .
'STAY UPPGRTUNITY ’
1 . L]

8. LEAK AFTER *LUNAR B.l. ASCENO IMMEOLATELY .

PRESSURIZATION  *STAY . ’
L] L]
*RNDZ 2. CONTINUE MISS ION ’
| missson lrev] oate  Isecrron | cruue | pace |

APOLLO IS|FNL] 573/} ILH PROPUL SION | SPECIFIC I l
. ~APS . =APS 26-3




NASA - Manned Spacecraft Center

MISSION RULES

SECTICN 26 = LM PROPMLS(CN.- APS = CONTINUEO

RO

-——

LULE

——

CONDITION/MALFUNCTION®

PHASE

RULING

¢ CUES/NOTES/COMMENTS

'
‘REF MAL PROC APS==-

26-22| APS HE LEAK BETWEEN *'DOCKED/ *A. NO=GC FOR CIRC
QUAD CHECK VALUES  'UNDOCKED * .
AND ASC HE REG 1 AND! . * 3 HE PRESS AANCRMAL DR DECR.
2 SHUTUFF VALVES J e [
. L] .
'PRE~-PDI  *B. NO=GC FQGR PDI +
L] . L]
'POWERED *C. ABORT= '
SDESCENT *  USE DPS AS LONG .
[ ¢ AS POSSIBLE .
4 L] L]
TLUNAR *C. ASCEND NEXT BEST '
1STAY ' . OPPURTUNITY '
[ ] ) .
*RNDZ *E. CONTINUE MISSION- L
J ' CLUSE HE SQV'S '
L] L] L]
L} < L]
L ] 1] 1)
L] 1] L]
26-23| APS PROPELLANT/VAPOR® . .
LEAK DOWNSTREAM OF ¢ ’ *REF MAL PRUC APS=---
QUAD CHECK VALVES * ¢ ' '
' ! ' I ASC PRESS
TUNDLCKED/*A. NO-GC FCR POI ' .
:PRE-PDI : ’ : : 2A FUEL OR OXID PRESS ABNORMAL
¢POWERED *B. ABORT- ' 3 ME PRESS ABNORMAL OR DECR.
'DESCEAT *  USE DPS AS LONG '
' ' AS PUSSIBLE '
L . L]
SLWNAR | 'C. ASCEND IMMEDLATELY .
*STAY . '
L] . .
'aNDZ 'D. USE RCS FOK TPI '
MISSION JREV] DATE SECTION GROUP P AGE
APLLLO 1S|FNL] 573771 JLM PRGPULSION SPECIFIC
. -APS -APS 264




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 26 = LM PROPULSION - AP§ =~ CONTINUED

n "RULE *lCONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS
1 1 L] . L]
\ [ ) ' ' v
. . .
26-24 | APS PROP VALVE ' ' YTHIS INDICATION PRIOR TN FIRST APS
M1SMATCH SALL v CONT INUE MISSION *ENGINE ON WILL BE CONSIDEKED A Tw
{DELTA POS) M . *FAILURE
¢ ’ A. IF MISMATCH '
. N PRESENT AFTER '
! ‘ ENGINE SHUT DuwIy ¢
' ¢ INKHIBIT SUBSEQUENT ‘
. . APS BURNS '
. L] .
’ ' B. IF MISMATCH .
¢ ¢ PRESENT ONLY WHILE N
. ' BURNING, '
‘' ¢ SUBSECUENT APS '
' . BURNS ARE POSSIBLE '
¢ . WITHOUT A : '
' ’ REDUNDANY SET OF ¢
' . BALL VALVES TN ’
N . START THE ENGINE '
L) . 1
L] L] L)
. L] 1]
I ) . t
jco-25 | aPS FU AND/CR CxIO ¥ . *APS MAL PROC APS
LOw LEVEL . . '
[ ' ' 4 ASC QYY
A« DURING ASCENT VASCENT *A, CONTINJVE MISSIUN '
. . L]
. CUNFIKMS SRNDZ *8, USE RCS FCR TPI .
INSUFFICTENT * A s
PRUPELLANT FCR . . J
APS TP[ . . '
] . L]
] L] L]
+ . 1
* L] L]
. L] L
L] . L]
L] . L]
RULES 26-26 . J '
THKUUGH 26-29 . U . *
AKE KESERVEDS ' ’ '
MISSION |REV | DATE SECTION GRUUP PAGE

APOLLO 15FFNL | 5/3/71 JLM PROPULSION SPECIFIC
-APS =AP S 26-5




NASA - Manned Spacecraft Center

MISSION RULES
SECTLION 26 - LM PROPULSICN -

APS - CONCLUDED

k [TEM
' APS = PRELAUNCH INSTRUMENTATION
‘MISSICN RULE
26o=3C | MEAS DESCRIPTION PCM CNBOARD TRANSOUCER CATEGORY REFERENCE
APS HE 1 PRESS GPoQole FEL MON C+W  COMMON HD - 1 OF 2M 26=20v 21,22
APS HE Lk PRESS GPOO4LP HO - PCM 26-20, 21,22
APS HE 2 PRESS GPNOO2P FEL MON C+W COMMON HO - 1 OF 2M 26~20-21,22
APS HE 2R PRESS GPNO42P HD - PCM 26-200¢ 21,22
APS HE REG PRESS Grpoo1l18°P HO 1 CGF 2 26-204 22
APS HE REG PRESS GPOO25P C AND W CCMMON 1D M - PCM 26-20+ 22
APS FUEL TEMP GPITLBY TEMP CCMMCN M ~ PCM 26=20
APS FUEL LOwW GpPognax C AND W CCHMGN HD 26-25
APS OXID TEMP 6P1214T TEMP CCMMON ‘M~ PCM 26-20
APS OXID LOW LP1408X C AND W CCMMON HD .26=-25
APS FUEL PRESS GPL501P M - PCM 26-20021922423
APS OXID PRESS GP1503pP M = PCM 26-20+21922423
VLVS A ULELTA PUS GP299TU HO 26=-24
VLVS B DELTA PQS GP2998L HO 26-24
APS TCP GP2010F HD
MISSION REV] OATE SECTIEN GROUP PAGE
APCLLO 15pFNL] S§/3/71 J LM PROPULSION PREL AUNCH
- APS INSTR 266

3¢
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NASA - Manned Spacocraﬂ Center

MISSION RULES
SECTION 27 ~ LM REACTION CONTROL SYSTEM

ITEM

21-1

272

- - T —

' GENERAL *

P Lt

RESERVED

DEFINITIONS
A, OPERATIONAL RCS SYSTEM
1. AN RCS SYSTEM CONTAINING EIGHT OPERATIUNAL THRUSTERS SUPPLIEND BY ITS
PRESSURIZATION AND FROPELLANT FEEC SYSTEM INDEPENDENT OF ASCENT FEED
CRUSSFEED.
2. FUEL AND/OR OXIU MANIFOLD PRESSURES GREATER THAN OR EQUAL TO 110 PSI.

3. FUEL TEMP GREATER THAN OR EQUAL TO 40 DEG F AND LESS THAN OR EQUAL TO
DEG F. : .

4o QUAD TEMP GREATER TQAN 119 OEG 6.

RULE NUMBERS 27-3 THRUUGH 27-9 ARE RESERVED.

OwN
AND

100

MISS{ON REV| OATE SECTIGAN GROUR PAGE

APOLLO 1SJFNL ] 5/73/71 JLM REACTION GENERAL ~ RCS
CONTROL SYSTEM 27-1

334



NASA - Manned Spacecraft Center

MISSION RULES

SECTEON 27 =~ LM REACTION CONTROL SYSTEM - CONTINUED

LTEM

e

21-10

eT=-11

er-12

27-13

27-14

RESERVED

RESERVED

PKUPELLANT GAGING

A. PRI ME METHOD=-=-~

-

SYSTEMS MANAGEMENT *

GROUND RCS PROGRAM (6.0 PERCENT)

Be BACKUP METHOO=~~=-

PUMD (GNBCARD REACQUT 13.7 PERCENT. GRCUAD REAOUUT 10.u PERCENT)

THE KCS SYSTEM SHOULD BE CROSSFED WHEN NECESSARY TO INSURE THAT NEITHER SYSTEM EXCEEODS

CONSUMABLE REDLINE.

ASCENT FEED wilLL NOT BE UTILIZED [F AN RCS PROPELLANT LEAK EXISTS DOWNSTREAM OF THE MAIN

RULE NUMBERS 27-15 THROUGH

27-19 ARE RESERVED.

ITS RCS

SOV'S.

M1 SSION

REV

DATE

SECTION

GROUP

PAGE

APOLLO 15

FNL

5/3/1

LM REACTION
CONTROBL SYSTEM

MANAGEMENT

27-2

339



NASA - Manned Spacecraft Center

MISSION RULES
SECT{ON 27 - LM REACTICN CONTROL SYSTEM = CONTINUED

K |xULE |CUNDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
T L] L] L]
4 (] ¢
' SPECIFIC MISSION RULES °*
K] C '
L] L] L]
27-23| LOSS OF OPERATIONAL *ALL 'A. CLOSE MAINS UF AFFECTED *REF MAL PROUC RCS
KCS SYSTEM A OR B ¢ . SYSTEM IF LGSS QOF '
' *  SYSTEM RESULTED ' 1 RCS
' ' PROM ANYTHING OTHER THAN .
' ' DISABLING OF JETS, [ 1A HE PRESS LOw OR DECR.
* 1 . [] .
' ' © CRUSSFEED FROM GOUD ' 18 PQMD ABNORMAL
' * . SYSTEM . )
’ ' . J 2 RCS PRESS GR TEMP ABNURMAL
'DOCKED  *B. DO NOT WNDOCK ' .
' ' ' 3 RCS A(B) REG
SUNDCCKED *C. NJ-GC FCR CIRC ' .
1 L] .
[ 3 1] .
PRE-PCI *D. NU-GC FOR POl '
. . L]
'POWERED E.le PDI TO HI GATE - ABORT!
. YOESCENT ¢ 1
' ' 2. WI GATE TO TOUCHDOWN- ¢
: . CONTINUE MISSION ’
. ‘ . .
YL UNAR *F. ASCEND NEXT BEST '
'STAY '0PPORTUNITY .
1 [] .
*RNDZ 'G, CONTINUE MISSION~ .
' * NO-GO FOR LM ACTIVE '
' ' DOCKING J
L] . .
L] . L]
. [] L]
2¥-21| RESERVED . J .
MISSIUN [JREvV] OATE .| SECTION GROUP - PAGE
ApcLE0 15[ FNL| 573771 | LM REACTION SPECAFIC~RCS
. CONTRAL SYSTEM 2T-3

34n
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SSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM ~ CUNTINUED

k |RULE |CONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NQOTES/CUMMENTS
] [} L]
. L] *
L L] . L
27-22| OECKEASING CR LUSS 'ALL *A. 1. CGNTINUE USING BJUTH *REF MAL PRUC RCS

Uf RCS HE PRESSURE ¢ . SYSTEMS UNTYIL MFLD ¢
¢ ’ PRESS IN BAD SYSTEM °* 1 RCS
' . IS LESS THAN 100 PSIe*
v ' THEN CLCSE MAINS * 1A HE PRESS LOw OR DECR.
' ' OF BAC SYSTEM ¢
' ' ' 18 PQMD ABNORMAL
' * 2. CRCSSFEED FRUM GOOOD °*
' ' SYSTEM YWHEN MFLD PRESS DROPS BELOW 100 PSI.
. ' ' THE SYSTEM 1s CONSIOERFC
*DOCKED/ '8« NO-GC FOR CIRC 'NUN-OPERATIONAL REF RULE 27-2
*UNDOCKED ¢ '
L] 1 . L]
'PRE-PCI *C., NO-GC FOR PDI '
’ [ ] ‘
L) [ ] . .
‘POWERED 'C.le CONTINUE MLSSLON IF  *D. RCS TROUBLESHOOTING WILL NOT BE
*DESCENT/Z o SUFFIGIENT BLOWDOWN  'PERFORMED AFTER HI GATE
*LUNAR ’ CAPABILITY EXISTS IN
'STAY . FAILED SYSTEM TO .
' ¢ MEET THE RCS RECLINES *
’ ' DEFINED IN MR3-113 .
(] L] " (]
t v 2. IF THIS CAPABILITY '
' ' DOES NQT EXIST--- .
1 ] L]
' ' (A) PDI TO '
' ' HI GATE - ABORT '
L] 1 4 .
J ' (8) HI GATE YO '
' ' TOUCHOOWN ~ .
: : CONT INUE MISS ION :
' ' (C) LUNAR STAY - ASCEND *
' ' NEXT BEST J
' ' OPPORTUNITY '
L] 1] ]
*RNDZ 'E. CONTINUE MISSION J
v L] ]
. L] Al ]

27-23| RCS PROPELLANT LEAK  +pQCKEP *A. NO-GO FOR CIRC 'REF MAL PROC RCS

DOWNSTREAM OF MAIN *UNDOCKED * . v

SOV'S ' . ' 1 RCS
L] 1] 1
'PRE-PDI *B. NO-GO FOR PO! ' 1A HE PRESS LOW OR DECR.
] ] ]
' ' * 18 PQMD ABNORMAL
'POWERED *C.l. PDI TO HI GATE - ABORT®
SDESCENT ¢ .
. . .
. * 2, HI GATE TO TOUCHDOWN- ¢
' J CONTINUE MISSION .
L] L] k]
YLUNAR *D. ASCEND NEXT BEST '
'STAY ' OPPORTUNITY '
[ L] 1
'RNOZ *E. CONTINUE MISS{ON 'E. WITH AN RCS SYSTEM ISOLATED SOME
v . STRANSLATION CAPABILITY IS LOST
[ L] .

MISSION | REV] DATE SECTION GROUP PAGE

APOLLO 19 FNLE 573771

LM REACTION
CONTROL SYSTEM

SPECIFIC~RCS

27-4
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MISSION RULES

SECTION 27 - LM REACTICN CONTROL SYSTEM = CONTINUED
R |'RULE |'CUNDITION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
1 i L] : [} t - -
i Q L] [] L]
27-24] RESERVED . ] J
1 v .
) L] L) L]
L] . . .
27-25| IMPINGEMENT ' . 'REF MAL PROC RCS
CUNSTRAINTS VIOLATED®OOCKED/ *A. ND-GC FOR CIRC LI
'UNDOCKED ¢ ' 18 PQMD ABNOR MAL
L] [] .
'PRE-PDl *B. NO-GO FOR POI .
. L] L]
L] [ ] L]
"POWERED *Ce.l, ABORT '
'OESCENT ¢ . J
L] [} . .
' ¢ 2, ABGRT STAGE AS SOON .
' J AS POSSIBLE ’ '
L] L] .
YLUNAR *De. CONTINUE MISSION '
'STAY . J
LI [] .
. [] .
'RNDZ *E. USE RCS ¢ 2 FOR TPI .
. [ ] v
L] [] .
. [ []
L] [] .
. . .
. [] L]
RULE NUMBERS ' J .
27-26 THROUGH ' 0 '
27-29 ARE . . J
ke SERVED. . . '
MISSEON | REVY OATE SECTIGN GROUR P AGE
APOLLO 15]FNL] 573771 | LM REACTIGN SPECLFIC-RCS
. CONTROL SYSTEM 27-5




NASA - Manned S'pacecrm Center
MISSION RULES

SECTEON 27 - LM REACTION CONTROL SYSTEM - CONTINUED

R ITEM
* PRELAUNCH INSTRUMENTATION ¢
MISSION RULE
27-32 MEAS WESCRIPTION PCM ONBOARD TRANSDUCER CATEGORY  REFERENCE

KCS *A' PROP QTY GR1085Q QUANTITY O0OMMON HD I0OF2 27-23,22,20,12
RCS "A' HE PKESS GR1101P PRESS MON C AND W COMMON HO M 27-23,20,22
RCS 'A* KEG PRESS GR1201P PRESS MON C AND W COMMON HD = PCM 27,20422,23
KCS *B' REG PRESS GR1202P PRESS MON C AND W COMMON HD - PCM 27,20,22,23
RCS *B* PROP QTY GR1095Q GUANTITY 0OMMON HD 10F2 27-23,20,22
«CS 'B* HE PRESS GR1102¢ PRESS MON C AND W COMMON HO M 27-23,20,22,12
RCS A" FUEL TEMP GR2121T TEMP MON COMMON M - PCM  27-20
RCS *B* FUEL TEMP GR2122T TEMP. MON COMMON M - PCM  27-20
KCS MAIN *A* CLSD GR9609U MAEN SOV COMMON HD 27-23
RCS MAIN 'B' CLSD GR9610UV MAIN SCV COMMON W0 27-23
RCS *A' FUEL MFLD PRESS GR2201P PRESS MON COMMON M 27~20,23
RCS B! FUEL MFLD PRESS GR2202P PRESS MUN COMMON M 27-20,23
RCS *A' QX MFLO PRESS - GR3201P PRESS MON COMMON " 271-20,23
KCS *B* OX MFLD PRESS GR3202P PRESS MON COMMON M 271-20,23
A/B XFEED QPEN GR9613V CRSFD CUMMON HD 27-20,22
GQUAD 1 TEMP GR6NOAT TEMP MCN COMMON HD 21-20
QUAD 2 TEMP GR60N3T - TEMP MON COMMON HD 21-20
QUAD 3 TEMP GR6002T TEMP MCN GOMMUN HD 21-20
QUAD & TEMP GR6NOLT TEMP MON COMMON HD 27-21
ASC FEED OXID *A* OPEN GR9641V SYS A ASC OXl1D COMMON HD

ASC FUEL
ASC FEED FUEL 'A* OPEN GR9631U SYS A ASC OXID COMMON HD

ASC FUEL
ASC FEED FUEL *B' OPEN GR9632V SYS B8 ASC OXID COMMON HD

ASC FUEL
ASC FEED OXID *B* OPEN GR9642V SYS 8 ASC 0OXID GOMMON HD

ASC FUEL

MISSION JREV] CATE SECTION GROUP PAGE
FNL ] 573771 JLN REACTION GENERAL=RCS

APOLLO 15

CONTRBL SYSTEM

INSTR

27-6
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MISSION RULES
SECTION 2B = SPACE ENV IRONMENT

[TEM

28+2

- o o

' GENERAL *

e s o e et

ALL DECISIONS WILL BE BASED CA CONF IRMED MEASUREMENTS AND/OR EVENTS AND PRCJEGTIONS BASED CN
CONF IRMED EVENTS.

DEFINITIUNS==~

A. THE MAXIMUM OPERATIONAL COSE {MOOD) IS THE MAXIMUM RADIATION DOSE TO WHICH THE CREW WOULD tE
SUBJECTED BASED ON A SKIN DUSE UF 400 RAD AND/OR A DEPTH (GASTROINTESTINAL) DOSE OF 5C RACs

B. THE PLANNING OPEKATICNAL DCSE (POOJ} IS THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY
MISSION WQULD BE DESIGNED DURING THE PLANNING PERIUD BASED ON A SKIN DOSE OF 250 RAO ANO/OR
A DEPTH DCSE OF 25 RACS.

C. THESE UOSES REPRESENT THE CUTOFF PCINT WHERE A DECISAON MUST BE MADE WHETHER TO CONTINUE Ck
TERMINATE THE MISSICN.

0. THE RADIATION ABSORBFD DCSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAM.

Ee THE RELATIVE BIOLUGICAL EFFECT IVENESS (REBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES
OF RADIATION IN PRODUCING THE SAME B4OLOGICAL RESPONSE.
THE AVERAGE RBE THAT wILL BE USED FOR SCLAR PARTICLE EVENT RADIATION FROM PROTONS IS 1.24

F. THE RGENTGEN EQUIVALENT MAN (REM) IS THE PRUOUCT OF THE RAO AND THE RBE (REM = RAD X RBE)a

Ge A CONFIRMED EVENT [S CEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO CR MORE INOEPENDENT
SOURCES.

He. A SIGNIFICANT INCREASE QF THE MOD wWieL BE OEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED

ON THE CHARAGTER AND ACCURACY OF Thet DATA AT THE TIME.

MISSION REV ] CATE SECTLGN GRUUR PAGE

APCLLO 15 FNL| 5/3/71 | SPACE GENERAL
ENVIRONMENT 28-1
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MISSION RULES
SECTION 28 = 5PACE ENVIRONMENT - CONTINUED

ITEM

_————— -

L

¢ MANAGEMENY ¢

26=3 1 THE EXTSTING AND PRUJECTEL RACEATIUN ENVIRCNMENT WILL BE A PART OF THE GU/NO-GU OECISICN
PROCF SS.

28-4 | PKIUKITY OF DATA---
A.  NATURAL (SCLAR PARTICLE EVENTI
1« PRELAUNCH AND EPC
(A) SGLAR PARTICLE ALERT NETWORK (S FAN)
(8) VELA NATURAL RACIATION SATELLITE
€C) PIONEER RACIATICN SATELLITE
(D) EXPLdREK RADIATIGN SATELLITE
(E) SOLAR PARTICLE MONITORING SYSTEM. (SPMS)
2. ALL CTHER PHASES
{A) S/C INSTRUMENTAT ION
(1) VAN ALLEN BELT COSIMETER (VARD)
(2) PERSONAL RACIATION DOSIMETER (PRD)
{39 NUCLEAR PARTICLE DETECTION SYSTEM (NPDS)
(B) SOLAR PARTICLE ALERT NETWORK (SPAN)
(C) VELA NATURAL RADIATION SATELLITE
(D) PIONEER RADIATION SATELLITE
(E) EXPLORER RAGIATEON SATELLITE
(F) SOLAR PAKTICLE NONITURING SYSTEM (SPMS)
B.  ARTIFICIAL
1.  ALL PHASES EXCEPT EPO
(A) JAE4C
(B) RIOMETER
2. EPO
(A} JAEIC
(8) RIONETER
(C) PRD
3.  EARTH ORBITAL MISSION
(A) PRO
(B) JAEIC
(C) RICMETEW

RULE NUMBERS 28-5 THROUGH
28=9 ARE RESERVED.

| misston ] rev] oate | section | cruue | pace | |

APOLLO 1SPFNL] 5/3/71 | SPACE MANAGEMENT
. ENVIRONMENT 28-2
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MISSION RULES
SECTION 28 - SPACE ENVIRONMENT - CONTINUED

347

x ['rULE |'CUNDITION/MALFUNCTION®' PHASE * RULING * CUES/NOTES/COMMENTS
- g ) Ce [l [}
| ) ) ] . [

* SPECIFIC MISSION RULES ¥

L]
28-10| ANY SOURCE REPCRTS A*ALL *PRCCEED UNTIL '
POSSIBLE ARTIFICIAL * *VERIFICATION FROM ALL ‘
€ VENT . *CTHER SOURCES. :
L] L] [)
1 .
L] L]
.9 L]
L] L]
28-11 UVEFINITE ARTIFICIAL *PRE~- A. HOLD UNTIL INFURMATION ¢
EVENT CONFIRMED BY *LAUNCH FROM REPCRTING SOUKCES ¢
REPORTING SOURCES INDICATES THE MOD WILL ¢
NOT BE EXCEEDED. - '

L .

£PO Bele CONTINUE NISSION, '8.1. CREW SHOULD BEGIN PERSONAL

UNLESS DATA ANALYSIS *OOSIMETER READOUTS PER SUP 2-8
INDICATES THAT THE '

DOSE PRCJECTED
THROUGH TLI wILL
EXCEEO THE MOD BY A
‘SIGNIFICANT AMOUNT,
IF THE MUD WILL BE
EXCEEDED BY A
STGNIF TCANT AMOUNT,
PERFCRM A LOW EARTH
URBIT ALTERNATE
MISSION.

2. FUR DOSES
APPROACRING THE MOOD
CONTINUE MLSSION
WITH CCAT INVOUS PRD
MONITORING AND
CREW ASSESSMENT,
CUNSIOERATIUNS wiILL
BE GIVEN TO CHANGING
THE TRAJECTORY TO A
LUW EARYTH ORBLT QR
REENTERING ASAP
BASED CN ACTUAL
CONOIT TONS,

® @ =2 ® e a ® @ a0 cece 0c®e® e qceceeoceoen t“uaeeeceosas

ALL OTHER*C. CONTINUE MISSION.
[

® W W W O s 00 ®e® 00 ce e A, Ana

L L I I N R T R e e L BT T T N N I P S R S

28~12] KADIATION CONF IRMED °*ALL *REENTER NEXT HEST PTP CALSO APPLIES TO ALTERNATE EARTH
B8Y PRD KEADQUTS OR N *ORBIT MISSION.
ONBOARO TM AND N N
PKUJECTED TC EXCEED N ¢
THE MO0 M N
L] .
. '
" '
. .
[ .
¢8-13] MAJQR SGLAR FLARE ALL ¢CONT INUE ME{SSION. s
PREDICTED N ¢
. L]
. .
. '
. .
MISSION REV] CATE SECTION GROU® PAGE

ENVIRGNMENT 28-3

APCLEO lﬂ FNL] 5/3/71 | SPACE SPECHFIC
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MISSION RULES
. SECTION 28 - SPACE ENVIRONMENT —~ CONTINUED

348

RULE '|CONDITION/MALFUNCTION® PHASE ° RULING * CUES/NOTE S/COMMENTS

.
.
28~14| MAJOR SOLAR FLARE ¢
HA'S UCCURRED J
.
Ae UNCONFIRMED YALL A. CONTINUE MISSIUN.
PARTICLE EVENT ¢
[}
8. CONF IRMED 'QRE - Ba.le HOLD UNTIL DATA
PARTICLE EVENT  *LAUNCH ANALYSIS INDICATES
AND SOLAR ' THAT THE MOD WILL NOT

PARTICLE ALERT .
NETWOKK/RTACF R
ANALYSIS ¢
INDICATES THE MOD®
WILL BE EXCEEDED °*

.

BE EXCEEDED.

DURING THE

MI SSION .
L]
‘EPO B+2. CONTINUE MISSION.
' IF DAFA ANALYSIS
. INDICATES THAT THE
' MUD WILL EE EXCEEOED
' BY A SIGNIFICANT
. AMOUNT PRLOR TO
’ MISSICN CCMPLETION,
. TLI 15 NO-GO.
L]
*ALL 3. CUNTINUE MISSIUN.
*OTHERS CONS IDERATION WILL

BE GIVEN TO EARLY
(OR EXTENDED) TEL
AND INHIBITING CREW
TRANSFER TG (M.

Cel. CONTINUE MISSION. ‘C.1. CREW SHOULD BEGIN PERSONAL
CONSIOERATION *DOSIMETER AND RADIATION SURVEY METER
SHCULD BE GIVEN TU *READOUTS PER SOP 2-8
ENTER IN NEXT BEST 4
PTP IF ¥HE TUYAL DOSE
CAN BE RECUCED .

SIGNIF ICANTLY ¢
WITHOUT - INCREASING *
.

L]

.

Ce CUNFIKMED
PARTICLE EVENT
AND S/C TLM OR
PKD READCUT
PRUJECT IONS
INDICATE THE MQOD
WILL BE EXCEEUDED
DURING THE
MISSICN THE TOTAL RISK TO

THE CREW.

2+ CONTINUE MISSION. *2.1A) HATCH-DOWN ATTITUDE MAY BE
CONSIUER EXTENOING *USED TO REDUCE THE TOTAL DOSE.
LUNAR CRBIT STAY '
TIME IF THE TOTAL ' (B) IF A PARTICLE EVENT IS
DUSE TC THE CREW *CONFIRMED THE CREW WILL TRANSFER
wOULD BE REDUCED *FROM THE LM TO THE CSM ASAP,
SIGNIF ICANTLY &Y ¢
LUNAR SHIELOING.

® ® e 8 ® ® 2 % 6 4 8@ 400w ee e aceaa

SLUNAK
¢ STAY

3. CONSIDER REDUCING THE
LUNAR STAY TIME
AND/OR EVA IF THE
TOTAL DCSE TO THE
CREM GAN BE REQUCED
SIGNIFICANTLY WITHOUT
INCREASING THE TOTAL
RISK TC THE CREM.

.

‘ALL
*OTHER
‘PHASES

4, CONTINUE MLSSLON

® @ ¢ 8 ® ® 6 80 e ® e e 00 ® ca "N e a0 es® a0 "6 an e e et ecaceae"® 0 teece e ®acs e N

> % o 3 @ @0 ®® acaaa=

MISS{ON REV | OATE SECTIEN GROUP P AGE

APOLLO 15FFNL] 5/3/71 | SPACE SPECIFIC
ENV-IRONMENT 28-4
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349
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT - CONCLUDED

ITEM

+ INSTRUMENTATICN REQUIREMENTS ¢

MEAS DESCRIPTIGON PCM ONBOARD  TRANSDUCERS CATEGORY NISSION RULE REF
26-15| RADIATLUN DCSIMETER 1 - CK1051K - - HD 28-12

{CM DEPTH DOSE RATE) ‘

VABD
RADIATION DOSIMETER é CK1052K - - HO 28-12
(CM SKIN DOSE RATE) :
UUSIMETER RATE CHANGE CK10S3R - , - HD, 28-12

NPDS
PKOTUN COUNT RATE CHAN 1 $T0820K - - HD 28-14
PROTUN CCURT RATE CHAN 2 $T0821K - - HD 28-14
PRUTON CCUNT RATE GHAN 3 sTo822x - - HD 28-14
PROTON COUNT RATE CHAN 4 $70823K - - . HOD 28-14
ALPHA COUNT RATE CHAN 1 ST0830K - - HD 28-14
ALPHA COUNT RATE GHAN 2 ST0B831K - - HD 28-14
ALPHA COUNT RATE CHAN 3 $T0832K - - HD 28-14
PROTON INTEGER COUNT RATE ST0838K - - HD 28-14
TEMP NUCLEAR PART. DET $T0840T - - Ww 28-14
TEMP NUCLEAR PART. ANAL $T0841T - - HD 28-14
PERSONAL RADIATION DUSIMETER (PRD) - 3 - ONBOARD - MANDATORY TQ  28-14

BE ONBOARD ,
KATE SUKVEY METER (RSM) - 1 - CNBOARD - MANDATORY TO  28-14
BE ONBOARD
nisston Jrev) oate  ]secrien GROUP PAGE
apoLeo 5] enc | 573771 | space INSTR REQ |
: ENV IRONMENT 28-5
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MISSION RULES
SECTION 29 ~ RECOVERY

RULE

Jroawa

29-1

29-¢

£9=4

29~5

CUNODITION/MALFUNCTION® PHASE ¢ RULING

' CUES/NOTES/COMMENTS

L} L]
L] L]
crccvccavmves

¢ SPECIFIC ¢

' .
ACCEPTABLE WEATHER 'PRELAUNCH*MANDATORY
CUNDI TIUNS '
AND RECOVERY
CAPABILITY®
IN THE LAUNCH
SITE AREA.

s o0 ®ecvaeeooe

ACCEPTABLE WEATHER PRELAUNCH*HIGHLY CESIRABLE
CUNDL TEONS

AND RECOVERY
CAPABILITY®

I THE LAUNCH ABDRT
LktA TO 1000 NM
DUWNKANGE ANO IN
THE MIDPACIFIC
RELOVERY ZONE

MINIMUM OF 71 AMP
HUURS OF CM
PUSTLAND ING POWER
AVAILABLE AT
LANDING .

RIGHLY UES{RABLE

MINIMUM OF 35 AmMp
HUURS OF CM
POSTLANUING POWER
AVAILABLE

AT LANDING.

MANDATORY

UNTIL ENTRY - 24
HOURSY RETAIN OELTA
vV CAPABILITY TO
MUVE ENTRY POINT
+/=-500 NM

HIGHLY CESIRABLE

® ® o ® @ 0% e 0 aece®e® o .0 e 0w e ceceseae-=

*KECOVERY CAPABILIVYY wWILL BE BASED PRIMA
RECOVERY UNIT CCMMANDER'S EVALUATION OF
PERFORM THE RECOVERY OPERATICMN. WEATHER
TIME OF GM LANDING AFFECT BOTH KECOVERY
STRUCTURAL INTEGRITY OF THE CN. THE FOLL

.

*70 PROVIOE
PUSTLANDING
*UPRIGHTING.
.

'T0 PROVIDE
*POSTLANDING

‘UPRIGHTING.
)

T0 PROVIDE
CAPABILITY.

e ® @« o ® a0 eoae

RILY UPON THE LOCAL
HIS CAPABILITY TQ
CONOITIUNS AT THE
CAPABILITY AND
OWING GUIDEL INES

40  HOURS OF cy
PORER PLUS ONE
18 HOURS UF c¥
PONER PLUS ONE

WEATHER AVOIDANCE

ARE USED TO INDICATE WHEN IT MAY BE IVECESSARY TO
RE~EVALUATE==-~
WURLO WIDE LAUNCH SITE

SURFACE NINCS 25 KNOTS 25 KNOTS
CELLENG 1500 F¥Y 500 FT,
VISIBILITY 3 N 172 NM
WAVE HEIGHT 8 FT 8 FT
MISSION REV| DATE SECTION GROUP PAGE
APCLLG 151 FNL Y 5/3/71 | RECCVERY SPECEFIC

. 29-1
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MISSION RULES
SECTION 29 - RECOVERY - CONCLUDED

RULE JCONDITION/MALFUNCTION' PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS

29~6 | AN ELLIPSE 163 NM  'EARTH
UPRANGE, 152 NM SORBITAL
DOWNRANGE AND 50 NM ¢
TO EI THER SIDE OF
55 DEG/55DEG .
TARGET POINT=-= AND ¢
AN ELLIPSE 105 NM  °
UPRANGE AND K
DOWNRANGE AND 40 NM ¢
TO EITHER SIDE OF ¢
THE RGLL RIGHT 90 ¢
.
.
.
L]
L]
.
]
L

MANGATQRY

OEG (DELAYED)
TARGET POINT wILL
BE CLEAR OF ALL
LAND.

29-7 KEMAINDER OF EARTH
MANEUVER FOOTPRINT 'QRBITAL
AND AN ELLIPSE 109 °*

NM UPRANGE AND
OUWNRANGE AND 40 NM
TO EITHER SIDE

OF 90 DEG/9QDEG
TARGET PCINT==

AND ELIPSE 105

NM UPRANGE ANOD
DUWNRANGE AND 40 NM
TO EITHER SIDE UF
ROLL RIGHT 90 DEG
TARGET PUINT wWiILL
BE CLEAR CF LARGE
LAND MASSESe.

HIGHLY DES{RABLE

29~8 A 5 NM RADIUS CIRCLE'POST-TLI
CENTERED ON THE GNCS'

TARGEY PCIAT AND AN ¢

ELLIPSE 26 NM
UPRANGE: 26 NM
OOWNRANGE AND 52 NM
EITHER SIDE OF THE
EMS TARGET POLNT
WILL BE CLEAR OF ALL
LAND.

MANDATORY

29-9 KEMAINDER OF
OPERATIONAL
FUOTPRINT

(SEE RULE 1-40)
WILL BE CLEAR QOF
LARGE LAND MASSES

ROST-TLI YHIGHLY DES{RAGLE

" A S S 4 B AL LG 0 e e e e et e ehA0eCOO o8 ® e 0 es a® ot saasm e ahe e e %e e e e
P L I I R R L I I I R R R A T T T T S I T T I I P

e & B S 4 @8 4% a6 eeeeaeaae

MISSHON | REV] DATE SECTI@N GROUP PAGE

29-2
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MISSION RULES
SECTION 30 = AEROMEOICAL

1TEM

- e

30-1

30-2

30~3

ETETY

30-5

30-6

3u-7

- g e

' GENERAL *

PRELAUNCH

PRIOR TO COMMITTING TO LAUNCHy THE FOLLCWING CONDLTIONS MUST BE MET---
A. SATISFACTCRY FLIGHT CREw PFYSIOLOGICAL STATUS.

B THE MINIMUM CABIN OXYGEN CONCENTRATIGN FUR LAUNCH IS 60 PERCENT.

Ce THE MINIMUM SUIT OXYGEN CONCENTRATION FCR LAUNCH IS 95 PERCENT.

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN. WATER PRESSURE ABOVE T+E CABIN PRESSURE:

SULT LOQP PURGE §S REQUIREC IF THE SUIT-TO-CABIN DELTA PRESSURE REMAINS AT ZERO FOR A PERIOD CH
5 MINUTES.

THEt POTABLE WATER PH MUST BE wITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING,

THE MAXIMUM ALLCWABLE CONCENTRATION OF PCO2 IS 5MM OF HG.

LAUNCH

THERE ARE NC MEDICAL REASCNS FOR ABORTING DURING THE LAUNCH PHASE OTHER THAN THOSE CONOITLOAS
INTULERABLE TU THE CREM.

EARTH ORBIT AND DEEP SPACE CPERATIONS
EARLY MISSICN TERNINATION FOR MEDICAL REASCNS FALLS INTO TWO CATEGORIE S---
A, UNSET CF CCNOITIONS WHICKF ADVERSELY AFFECT. CREW SAFETY, OR FUNCTION AND PERFORMANCE

de FAILURE CF SPACEGRAFT SYSTEMS TO MAINTAIN A PHYSIOLOGICALLY SATISFACTORY ENVLRONMENT

WATER PALATABILITY

CREwW EVALUATICN OF THE DRINKING WATER TASTE MWILL BE THE BASIS FUR DETERMINING WATER
PALATABILITY, EVEN FOR KOH CCNTAMINATICN,

RULE NUMBERS 33-8 THROUGH
30-14 ARE RESERVED

MISSION REV] DATE SECTION GROUP PAGE

APCLLO 1S|FNL ) 5/3/71 JAEROMECICAL " GENERAL
30~1

354
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MISSION RULES
SECTION 30 ~ AERQOMEDICAL = CONTINUEL

RULE |CONDITIUN/MALFUNCTION'  PHASE ? RULING * CUFS/NDTES/COMMENTS
] (] i [
1 L] [}
' SPECIFIC MIS51ON RULES ¢
1 . )
30-15] Luss or ‘ALL *A. CONTINUE MISSIUN va. ARTIFACTS ANTICIPATED  DURINC
UNK EADABLE EKG *PHASFS . tLAUNCHe MCC SURGFON WILL EVALUATE
] [l *THE PRNOBLEM AND MAY RECOMMEND EARLY
L] ' TMISSINN TERMINATION IFf CORRECTIVE
. . VACTIUN IS NOT EFFECTIVE.
T L] 1]
'EVA 18, CONTINUE MISSION 18,  MCC  SURGECN  WILL  EVALUATE
' ' ¢PRNBLEM  A4D RFECCMMEND  CORRECTIVE
' ' CACTIUNS  [F NUT EFFECTIVE, CEVA MAY
' ' TBE KECOMMENDED.
T 1 ] [}
L] + 1
LY . L]
' 1 . .
s0~16| AuhgkMAL HEART ‘LAUNCH  *A. CONTIAUE MISSIGN IMCC  SURGFIN  WwItL  EVALUATE  THE
KATEs RMYTHM OR EKG ' YPROBLE®  AND  MAY  KECOMMEND  EARLY
tEPY *B. NU-GL FGR TLI IMISSION  TEKMINATION [F  CORRECTIVE
' ' CACTION IS HOT EFFFCTIVE.
TLc C. NU-GL FCR LCI '
L] . N v
"wo "o ENTER NEXT HEST PTP '
' L] L]
TEVA YE. TERMINATE EVA .
[} 1 L]
1TEC *F. ENTER weXT BEST PTP
L] ] ]
[ L] (]
[} L] L}
[} L] .
[] ] L]
31-17] ABNUKMAL RESPIRATURYYLAUNCH YA, CONTINUE MISSTIN " THE ABNORMAL RATES WILL BE EVALUATEC
RATE . ' tdY THE MCC SUKGEGN AND EARLY MISSION
tEPQ tp, al-GC FUR TULL CTEQMINATION MaAY RFE RECQOMMENDOED 143
' . YCIRKECTIVE ACTIIN IS NOT EFFECTIVE.
*TLC Y€ =Gl FLR LLY M
L] 1 L]
"o 'D. ENTFR NEXT BEST TP
L] . )
'TEC $E. ENTER NEXT BEST PT® '
L] , 1]
1 Al L]
1] 4 L]
] . .
[ ] L] L
37-19| ONSET UF SERILUS TLAUNCH  "A. CUNTINUE MISSIJN tMCC SURGEON WILL EVALUATE AND MAY
MEOICAL PROBLEM ' ¢ CREW MAY ELECT TU ¢RECUMMEND EARLY MISSION TERMINATIOAN
. ' ABCRT [F INTOLERAELE *IF  CCRRECTIVE  ACFIGN IS NaT
' . VEFFECTIVE .
"Heo "8, ENTEK NEXT BEST PTP +
' L] L]
fTLC 'C. ENTER NEXT BEST PTP ’
L] B 1 ] ‘
wa *0. ENTER NEXT BESY PTP '
1 [} ’
YEVA YE. TERMINATE EVA '
L] L] 1
'TEC YF. ENTEK NEXT BEST PTP L
mrsstun erev] care SECTION GRQUP PAGE
apcLLo 15f FAL] 573771 | AERUMECICAL SPECIFIC
pRYSTOLGLICAL] 31-2
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 - AERQMEOIGAL -~ CUNTINUED

RULE

CONOITION/MALFUNCTLON®

PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS

. .
) [ (]
30-19| DYSBARISM IN ANY LAUNCH  'A. CONTINUE MISSIUN *A.1. CHECK SUIT INTEGRITY.
CREWMAN . . '
! * CREW MAY ELECT TO ‘2. IF CUNDITIONS PERMIT CREW MAY
' e ABORT IF CONDITION [S YELECT TU ULVER~ PRESSURIZE.
¢ ' INTOLERABLE '
' ! *(A) ALL THREE SLITS CONNECTED TC
' . ‘SUIT CIRCUIT.
L ] 1 ] 1
N . '(B) SUIT DEMAND REG TO  PRESS
' . *POSITION
1 L] 13
N ' $(C) MONITOR SUIT PRESS (SHOULD REACH
' ¢ 4 PSID IN 75 SEC).
L] L] .
' * (D) SELECT SUIT DEMAND REG INLET SEL
* M 'VALVE TO OFF WHEN SUIT PRESS REACHES
¢ * 14,0 PSID,
L] 4 1]
M ’ '(F) MAINTAIN SUIT OVERPRESSURE BY
' ' YOPENING INLET SELECTUR VALVE AS
' ' 'NECESSARY.
L] ¥ L
* N 'NOTE~-~ RELIEF FUNCTION OF DEMANC
M ¢ 'REGULATOR IS [SCLATED WHEN USING
, ¢ * *TH1S PRBCEDURE.
) L] R [
YALL *8. TERMINATE PhASE '8. MCC SURGEON WwILL EVALUATE ANC
N ¢ YMAY RECOMMEND EARLY MISSION
' ' ENTER NEXT BEST PTP TERMINATION [F CCRRECTIVE ACTIUN IS
' * 'NUT EFFECTIVE.
t q +
L] L] L]
L] L] L]
3n~29| urRAL TEMP EXCEEOQS ¢ ' '*MCC  SURGEON MAY RECUMMEND  EARLY
101 DEG F. DESPITE * K MISSION TERMINATICN IF TREATMENT [S
CURRECTIVE ACTION., * . YUNSUCCESSFUL.
1 N L] .
A. IF DUE TO ILLNESS'LAUNCH  *A.1l. NOT APPLICABLE '
L] L] .
raLL ' 2. TERMINATE PHASE J
" * - []
' ' ENTER NEXT BEST PTP .
L] ¢ (]
Be IF RESULTANT FROM®LAUNCH  *B.1. NOT APPLICABLE '
THERMAL OVERLOAD °* . '
tALL * 2. TERMINATE PHASE .
L] L] .
' ' ENTER NEXT BEST PTP ¢
L) L] .
L L] .
. . 1
30-21| PLSS METABOLIC YEVA *A. IF AMBER LINE IS TAs  AMBER LINE LEMIT [S  MORK
UVERLUAD. ’ ' EXCEEDED=~~ YSUSTAINED AT A RATE GREATER THAA
' ’ DECREASE ACTIVITY. 2500 BTU/HR FOR A PERIOD LONGER THAN
' ' *5  MINUTES: AS DETERMINED BY
' ' 'PREFLIGHT ERGOMETRY  CALIBRATIONS.
' ' *THE MCC SURGEON wILL EVALUATE ANC
' ’ *MAY  RECOMMEND DECREASED CREW
' ' YACTIVITY,
’ v L)
' ‘8. IF RED LINE IS '8, RED LINE LIMIT 15 WORK SUSTAINEE
¢ ' EXCEEDED——~ *AT A RATE GREATER THAN 3000 BTU/HR
' ' STUP ACTIVITY AND REST. *FOR A PERIOD LONGER FHAN 2 MINUTES,
' ’ 'AS DETERMINED BY PREFLLGHT ERGUMETRY
' ’ CCALIBRATIONS. Wee SURGEUN  wWlILL
. . *EVALUATE AND MAY RECOMMEND THAT THE
' 1 'CREW STOP ACTIVITY AND REST,
. L] [ ]
1 L] .
RULE NUMBERS 30-22 ¢ ' '
THROUGH 30-24 ARE . J ’
RESERVED. ' ' .
MISSION | REV] CATYE SECTICA GRUUP P AGE
APOLLO ISEFNL | 5/3/71 | AEROMECICAL SPECIFIC
. PHYS ILLUGICALY 39-3
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MISSION RULES -

SECTION 30 - AERBNEO[C‘L - CONTINUED

CONDITION/MALFUNCTION®

R JRULE PHASE ¢ RULING * CUES/NQOTES/COMMENTS
' ' - ' TTTTTTTTTTTE T T
' ) 3 » s
30-25| INCREASE IN PCC2 ¢+ . '
L] A )
A. 1S GREATER THAN _*LAUNCK *A.l. CONTINUE MISSION *A., PCO2 SHOULD DECREASE BELUW 2 WM¥
OR EQUAL TO ' . 'HG WITHIN 30 MINUTES.
7.6 MM HG ' ' .
‘ALL ¢ 2. CONTINUE MISSION '
' [ '
' ' CHANGE LIOH CANISTER ¢
' . '
Bs GREATER THAN UR *LAUNCH *Bol. CONTINUE MISSION '
EQuaL Ta ' ' t
Te 6 MM HG * . .
AND UNABLE TC ' . ¢
DECREASE . : . .
‘ALL v 2. CONTINUE MISSION *8.2. LIOH CANISTFRS WILL NOT BE
' ' ' *CHANGFD IN AN UNPRESSURIZEU CABIN.
' 1 (A) OPEN SUITS AND ¢ -
' ' BREATHE FROM '
' ' CABIN .
1] L] L]
‘ . (8) CHANGE SECOND '
' . L1GH CANISTER .
' [ '
' ' “(C) TEST PCO2 SENSUR *8.2.(C) PCI2 SENSOR TEST-—=
L] L] L] .
* M ‘e ISGLATE Suly CIRCULT By
' ' *OISCONNECTING SUIT HOSES FROM THE
¢ ' *SPACECRAFT
L} L] 1
! ! *+ SUIT CIR RET AIR VALVE CLOSED
1 L] )
‘ ' "« CRACK 02 METERING VALVE TO OPEN
L ] &
. ' *. PUKGE FOR 30 SECONDS
L] L] 1
' ' *. CLOSED 02 METERING VALVE
1 * L] .
' ' *. IF ABOVE PROCEDURE RESULTS IN A
¢ ' '*PCO2 READING NEAR ZFROy THE PCO2
‘' ' YSENSOR [S OPERATING PROPERLY
T 1] . 1
[ [ ' '
L] L] 1
L] 1 1]
Ce+ GREATER .THAN OR 'LAUNCH *Cele CONTINUE MISSION ¢
EQUAL TO 10 MM HG?* ¢ *
*ALL ¢ 2. TERMINATE PHASE '
L] . L}
' ' ENTER NEXT BEST PTP ¢
L] L] 1
L] . .
1] L] A
. L] 1
30-26| pco2 'ALL *CONTINUE MISSION '
INSTRUMENTATION ¢ ' '
FAILURE ¢ ' .
L] L] L
L] 1 *
L 1 1
L] L] L]
RULE NUMBERS 30-27 . ' .
THROUGH 39-34 ARE  * ' .
RESERVED ' . .
misston | rev] oate | secrvion GROUP PAGE
APOLLO 15] FNLY 5/3/71 | AEROMEDICAL SPECIFIC
. EQUIPMENT 30-4
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MISSION RULES

SECTION 30 - AERONMEDICAL - CONCLUDEC

39-3%

CSM

MEAS DESCKIPTION
ELECTRUCARDIUGRAM
ELECTROCARDIUGRAM
ELECTRIOCARDIOGRAM
Cu2 PARTIAL PRESSVRE
SUIT CAYIN DELTA PRESS

URAL TcMPERATURE

PNEUMUGHAM
PNEUMUGHRAM

PHNEUMUGKAM

LM
Cu2 PARTIAL PRESSURE
ELECTROCARDIOGRAM

PNEUMUGRAM

PLSS

PLSS ELFCTRCCAKDIUSRAM

* INSTRUMENTATICN REQUIREMENTS ¢

M
€J00604
C4I9614
C400624
CEINOSP

CFIN3P

CJn200¥¢
CJI2D1F

CJI292¢

GFl1521p
GT9999

GT31249

GNBOARD
NOT DISPLAYED
NOT CISPLAYEC
NOT DISPLAYED
METER
NCT DISPLAYED
CLINICAL
THE RMGMETER
NOT DISPLAYED
NOT CISPLAYEC

AT wvESPLAYEC

METER
NCT DISPLAYEL

NCT DISPLAYED

TKANSODUCERS

CUMMUIY

*MANDATORY UNTIL SULT ROM DEPARTURE

*+MANDATURY UNTIL LM CLESGLUT

CATEGNRY

ME
M
Me
HO
H0

M

HO

HD

HO
M ¥

HOD

ME®

MISSION RULE
REFERENCF

3n=-15/16
30-15/16
30-15/716
3n=-2/27/28
n-3/719

30-21

30-17

30-17

I-17

3n-15/16

an=-17

3n-15/16

MISSION

REV

CATE

SECTIUN

GRuUUP

PAGFE

APCLLD 15

FNL

5/3/71

AEROMEDICAL

INSTR REW

3N-5

258
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MISSION RULES
SECTION 31 ~ LUNAR SURFACE UPERATHONS

3 ITEM

31-1

*CCNSTRAINTS AND OPTIONS

- i st el o B

THE REAL TIME DETERMINATICN JF LRV MOBILITY RATES wWILL BE ACCOMPLISHED BY USING THE SPEED MADE
GOUD BETWEEN KNOWN POINTS. THIS VALUE MAY BE BIASED DOWNWARD BY QUALITATIVE JUDGEMENTS OF
TERRAIN CHARACTERISTICS OR PRCJECTED MOBILITY DEGRADATIONS. IT MAY B8F BIASED UPWARDS ONLY FCR
KNOWN TIME LOST FOR SURFACE OBSERVATIONS, THE PROJECTED VALUE WILL BE UTILIZ2ED [N MAINTAINIAG
THE CURKRENT OPERATIONAL ENVELCPE AND LN REASSEMENT OF EVA'S.

RULE NUMBERS 31-2 THROUGH
31-30 ARE RESERVED

MISSION REV] DATE SECTIGN GROUP PAGE

APOLLO 15JFNL] S5/3/71 | LUNAR CONSTRAINTS
. SURFACE GPS AND OPTIONS 31-1

aen
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MISSION RULES i
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

31-31

31-32

31=-43

e S

*PRECEDENCE/SCHEDUL ING"

o L ——————

IN ESTABLISHING THE GPERATIONAL SURFACE EXPLCRATION PLAN, THE TRAVERSE PLANS PREPAR
LAUNCH WILL BE USED AS BASELINES AND MODIFIED . AS NECESSAKY TO ACCOMMNDATE THE ACTUA
PUINT, RADIUS UF QPERATICNS, TINMELINE AND MUEBILITY CONSTRAINTS, AND ULUNAR SURFACE
CAPABILITY TO REACH THE SELENCLOGICAL FEATURES THAT ARE ESTABLISHED IN THE FOLLOWING
OKDER. THE APPROXIMATE PERCENTAGE SPLITS CF SCIENCE STATION TIME DESIREC FOR TH
SELENOLOGICAL REGIONS ANC THE MINIMAL TIME RECUIRED FUR EACH REGIUN ARE INCLUDED---

A, APENNINE FORTY 50 PERCENT 2+30 MINIMAL TIME
Be HAUOLEY RILLE ;; PEHCENT ;:;; MINIMAL TIME
Ce. MARE AREAS IS PERCENT -;6- MINIMAL TIME
0. NCRTH COMPLEX ;; PERCENT ;; MINIMAL TIME

k. SECONDAKY CRATER CLUSTER 5 PERCENT 29 MINIMAL TIME

FOUR STTUATICNS wHERE ALL SURFACE TASKS CANNUI BE ACCOMPLISHED, THE FOLLUWING NRDER OF
WwILL 8E USED IN MAKING TASK TRADE~UFFS,

78D

REASSESSMENT OF THE OPERATIONAL EVAa PLAN wILL BE CUNE IF ANY UF THE FCLLLOWING
EXIST=-=

Al BEHIND TIMELINE BY MORE THAN 15 MINUTES

B, AHEAD JF TIMELINE BY MORE THAN 15 MINUTES

C. OEGRADATIUN OF ThE LRV TO SUCH AN EXTENT THAT A MINIMUM OF 4 KM/HR VEHICLE
SPEED CANNQT BE MAINTAINED -

ED BEFOFE
L LANDING
HARDWARE
PRIORITY
£ VARIOLS

PRECEDENCE

CONDITIOMS

MI SSION REV ] CATE SECTICA GROUP PAGE

APOLLO 1SIFNL 1 5/3/71 JLUNAR PRECEDENCE/
SURFACE UPS SCHEDULING 31-2

36l



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 ~ LUNAR SURFACE CPERATIONS = CONTINUED

N

ITEV

31-34

31-35

31-34

31-37

[IPSEpp- )

IF A REAL[GNFENT OF THE TRAVERSE IS REQUIREDy EETHER BY EXTENSIONS OR REDUCTIONSy THE REVISICN
WILL NORMALLY BE PASSED TC THFE CREW AS EVA PAD UPDATES AT APPRUXIMATELY THE 1/3 AND 2/3 EVA
CUMPLETICN POINTS,

SCIENCE STOPS TO BE SCHELDULED OR TO REMAIN SCHEDULED MUST PROVIDE A MINIMUM CF 10 MINUTES ACTIVE
SCIENCE TIME AND 6 MINUTES OPERATIONAL OVERHEAD TIME WITHIN THE REQUIRED DEPARTURE TIME .

HIGHLY UESIRABLE BTATIUNS wILL NOT 8E CONSICERED TQ BE A PARYT OF THE NORMAL SURFACE € XPLORATICN
PLAN, HOWEVER, HIGHLY DESIRABLE STOPS WILL BE PREPLANNED AND STNPS "WILL BE MADE IF

A. THE CREW 1S AHEAD OF THE TIMELINE BY SUFFECIENT TIME TO ALLOW A MINIMUM OF 10 MINUTES

ACTIVE SCIENCE TIME BY EITHER TAKING TIME FROM A SUCCEEDING STATION OR HAVENG THE SURPLUS
TIME IN ACVANCEs GR

te THE STATION 1S UPGRADED TGO MANDATCRYs» AND GIVEN A HIGHER PRIORITY  THAN A SUCCEEUING STATIONy
AND CORRESPONDING TIME IS DELETED DOWNSTREAM FROM THAT POINT IN THE TRAVERSE.

SPECIFIC TASKS Tu BE ACCCMFLISHED BY THE CREw AT A SCIENCE STOP wILL BE GIVEN A RELATIVE
PRIOKITY WwITHIN THEMSELVES FOR THAT STOP. IN THE EVENT TASKS MUST BE DELETED, THE LUWEST
PKIUKITY TASK wlLL BE DELETED FIKST AND SO ON UNTIL THE MINIMUM SCIENCE TIME HAS BEEN REDUCED TO
LESS THAN 13 MINUTES IN WHICH CASE THE ENTIRE STUP WILL BE DELETED.

RULE NUMBERS 31-38 THROUGH
31-50 ARE RESERVED

MISSTON REv] CATE SECTION GROUP PAGE

APOLLO 15FFNL] 5/3/771 § LUNAR PRECEDENCE/
SURFACE UPS SHCEDULING 31-3




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

ITEN

31-51

31-52

3l-51

31-54

SYSTEMS MANAGEMENT

LRV PRIME ORIVING CONFIGURATICN IS DEFINED AS

A. FOUR WHEEL ORIVE WITH FRCNT WHEELS POWERED FROM BATTERY 1 AND REAR WHEELS POWERED
BATTERY 2

Be FRUNT AND REAR STEERING ENABLEO WITH FRONT STEERINGC POWEKED FROM BATTERY 1 AND
STEERING PCWERED FRCM BATTEKY 2

Ce PRIMARY ¢/- 15 VOC -POWER SUPPLY SELECTED

De d0TH PWM'S SELECTED

() FRONT WHEELS CUNTROLLED BY PWM 1 AND REAR WHEELS CONTROLLEO BY -PwWM 2
Fo NAVIGATICN SYSTEM LN

Ge REVERSE LCCKOUT SWITCH IN LOCKOUT POSITION

Ha BATTERY CCVERS CLOSED

VEVIATIONS TO THE PRIME DRIVING COiWFIGURATIUN MAY BE INSTIGATED FUR THE FOLLCWING CAUSES--~
A, INOPERABLE STEERING UNIT

B HIUH/LCn CURRENTS INCICATING SMORTS/CGPENS IN SPECIFIC COMPONENTS

C. BATTERY OR TRACLTICN DFRIVE SYSTEMS UVERFEATING

e ACCUMULATIVE IMBALANCE I[N BATTEKRY LLADS

E. FAILURES IN TRACTIUN LRIVE SYSTEMS

ko EXCESSIVE DUST N

[N DRIVING IN KEVERSE REGUIRED

fFRCN

REAK

THE ORIVE ENABLE SWITCHES WILL NUT Bt CPERATED AFTER INITIAL CONFIGURATION EXCEPT FOR FAILURES

Uk MALFUNCTIUN ISOLATION.

LuV PAKKING CCONSTRAINTS FCR LRV AND PAYLOAC THERMAL CONS iOERATluNS ARE AS FOULLONS-=--

PARKING DURATION REQUIRED SUN AZIMUTH CRITICAL ITEM

LESS THAN MINUTES
TO MINUTES

MORE THAN ___ MINUTES

MORE THAN MINUTES NOT PERMITTED
IN SHADOW
MISSiON REV] DATE SECTION GROUP P AGE I

SURFACE 0OPS MANAGEMENT

aroro 15 [ ek sosm fuar LRV I
. ’ 31-4
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS =~ CONTINUED

ITEM

31-55

3l=-%6

3\=-57

31-53

51=59

LKV BATTERY PUWER/THERMAL FANAGEMENT WILL BE ACCOMPLISHED THROUGH RECONFIGURATION OF THE BATTERY
LCADS AND BY OPENING/CLOSING THE BATTERY COVERS. THE DESIRABLE CONNITIONS TO BE MAINTAINEL
THROUGH THIS MANAGEMENT IN ORUER OF PRICRITY ARE

A, BATTERIES MAINTAINEC IN TEMPERATURE RANGE OF 109 DEG £ TO 125 ODFG F DURING UPERATING
PERIODS WITH NU EXCURSIONS ABUVE 140 OEG F

b RELATIVE STATE~UF-CHARGE BETWEEN BATTERIES BALANCED TO WITHIN 5 AMP-HOULRS

LV BATTERY COVERS wWILL 8E CPENED OURING LRV CLUSELUUT AT THE LM ONLY IF BATTERY THERMAL
PREDICTIONS SHOW A PUSSIBLE REDLINE (140 DEG F) VIOLATIUN PKIOR TA THE €END  OF THE SUCCEEODING
EVA.

LKV BATTERY COVERS WILL BE OPENED AT TRAVERSE STUPS ONLY TO PREVFNT BATYERY THERMAL REDLINE (l4n
VEG F) VIOLATIUN.

THE LRV MUST REMAIN STATILNARY FOIR 3 MINUTES FOLLOWING NAVIGATION SYSTEM TURA-ON TO ALLOW Tkt
VDIKRECTINNAL OLYRO UNIT (OGU) TC ATTAIN OPLKATING SPEED.

LekV UGU REALIONMENT will kt ACCCMPLISHEC BEFURE OEPARTUKE FROM THE LM ON EACH EVA AND wHEN THE
FULLOAING CUNUTTIUNS APPLY=-=~=

a. THE UGU HAS DRIFYED 2 DECREES Uk MUKRE AS DETERMINED B8Y COMPARING DGU HEADING WITH TRLE
HEAUING CCMPUTED FRUM LRV ATTITUDE AND SUN SHADOW DEVICF (SSO) REABINGS.

B THE EVA THRAVERSE CCATINUATICN WwiLL INCLUDE SEGMENTS WHEKE THE LM IS NOT VISIBLE.

MISSION REV] DATE SECTION GROUP PAGE

APOLLO 15 | FNL | 5/3/71 LUNAR LRV
SURFACE OPS MANAGEMENT 31-5
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONTINUED

KULE ‘|JCONDITION/MALFUNCTION® PHASE * RULING ¢ CUES/NOTES/COMMENTS

*SPECIFIC®

31-63 | TRACVIUN DRIVE MOTOR
EXCEEDS 40C DEG F
AND

A. MUTOKR REWQUIREV
FUR ACCEPTABLE
MOBILIYY

A, IF FEASIBLE, SCHECULE
TRAVERSE STCP TU
ALLOW MOTOR COOLDOWN
WITH HCTTEST MOTOR IN
SHADE. LTHERWISEs BEGIN
FALLBACK TO WALKING
TRAVERSE ENVELOPE WITH
MOTQR IN SERVICE.

B. MUTOR NGT
REQUIRED FOR
ACCEPTABILITY

Bs SHUT DOWN MOTOR
ELECTRICALLY AND
OECOUPLE AT NEXT
STOP IF ACCEPTABLE
CQCLOOWN HAS NuUT
OCCURRED PRIOR TO
DEPARTURE.

e % ® % @@ 2% @ e 4 aam. e m~as e .. mmom -

31-6" | FORWARD OR REAR

STEERING “UNIT FAILS
TO RESPOND TO HaND-
CONTRCLLER CDMMAND

"ELECTRICALLY CISABLE THE
'FAILED STEERING UNIT,

D T T T T T T T e N T U O

31-62 | FORWARD OR REAR YELECTRICALLY DISABLE AND *MECHANICAL OECOUPLING AND STEERING

STEERING UNIT DRIVE MECHANICALLY DECOUPLE 'LOCKING ARE [IRREVERSIBLE FOR THE
HARDOVER WITH HAND *AFFECTED UNIT AND LOCK *FRONT WHEELS.,
CANTRCLLER IN NEAR *AFFECTED WHEELS IN '

CENTER POSITION *STRAIGHT AHEAD POSITION. .

A % ® @ G @B e men e ® ae.n st e m B e .S e R ememe S ee e e e e . eoaa-

31-63 BOTH STEFRING UNITS
NRIVE HARDOVER
CONTRARY TO
STEERING COMMAND

ELECTRICALLY DISABLE,
*DECOUPLE, AND LOCK
'STEERING. CREW ASSESS
*DIRECTIONAL CONTROL
'USING LEFT/RIGHT DRIVE
'POWER TO DETERMINE
*TRAVERSE LIMITS.

“«a % = ©aaas
e o 2 2 & ==

MISSION REV ] DATE SECTION GROUP PAGE

APOLLO 1S5TIFNL L S/3/T71 JLUNAR LRV
. SURFACE 0OPS MOBILITY 316
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MISSION RULES

SECTION 31 - LUNAR SURPACE OPERATIONS ~ CONTINUED

R ] RULEf CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-64 BATTERY TEMPERATURE BATTERY CELL BREAKDOWN MAY OCCUR
EXCEEDS OR PREDICTED ABOVE 140 DEG F.
TO EXCEED 140 DEG F
A. CONDITION A. SHIFT ELECTRICAL LOADS
PREVALENT WITH TO OTHER BATTERY,
ONLY OME BATTERY
B. CONDITION B. OPEN BATTERY COVERS
PREVALENT WITH AT TRAVERSE STOPS 8. MAY REQUIRE TRAVERSE CURTAILMENT
BOTH BATTERIES GREATER THAN IF OPENING BATTERY COVERS AT
30 MINUTES. TRAVERSE STOPS WiLL NOT ALLEVIATE
CONDITION.
31-65 TRACTION DRIVE
MOTOR TEMP EXCEEDS
450 DEG F
A. MOTOR IS NOT A, REMOVE MOTOR FROM A. MOTOR IS REUSABLE AFTER
NEEDED TO SERVICE ELECTRICALLY. COOLDOWN TO BELOW 400 DEG F.
MAINTAIN LRV DECOUPLE MECHANICALLY
MOBILITY, AT NEXT STOP,
8. MOTOR [S REQUIRED B. MOTOR WILL BE KEPT B. ATTEMPT MOTOR COOLDOWN WHILE IN
TO MAINTAIN IN SERVICE. USE BY=~-
ACCEPTABLE LRV
MOBILITY. 1. DRIVING AT LEAST 4 KM/HR
2. AVOIDING PROLONGED UPSLOPES
31-66 EITHER BATTERY
TEMPERATURE EXCEEDS
140 DEG F
A. BATTERY IS NOT A. REMOVE FROM SERVICE A, COOLDOWN MAY BE IMPROVED AT NEXT
REQUIRED FOR LRV ELECTRICALLY BY STOP BY RAISING BATTERY COVERS. SEE
MOBILITY. SHIFTING tOADS YO GRAPH OF STOP~-TIME VERSUS TEMPERATURE
GOOD BATTERY. DROP,
B. BATTERY IS B. LEAVE BATTERY ON LINE B. POSSIBILITY OF BATTERY STRUCTURAL
REQUIRED FOR LRV WITH LOWEST POSSIBLE FAILURE IS INCREASED., AS VOLTAGE
MOBILITY LOAD ON IT, ATTEMPT WILL BE HIGHER WITH ELEVATED
COOLDOWN AT EACH STOP TEMPERATURES, CARE MUST BE TAKEN TO
BY RAISING OUST COVERS. INSURE THE OVERHEATED BATTERY DOES
NOT ASSUME ADDITIONAL LOADS IN THE
SHARED POWER AREAS.
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 15 FNL |5/3/71 LUNAR LRV 31-7
SURFACE OPS ELECTRICAL
T8G 291 NASA— MSC
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MISSION RULES

SECTION 31 - LUNAR SURFACE OPERATIONS = CONTINUED

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

131-67 BRAKE WILL NOT
RELEASE ON ONE
WHEEL
A. TRACTION DRIVE A. REMOVE POWER AND A. IT WOULD BE WORTH TIME TO CHECK

IS NOT REQUIRED DECOUPLE WHEEL BEFORE THE WHEEL AFTER EACH STOP AS WORKING
FOR LRV MOBILITY CONTINUING MISSION. VIBRATION AND SHOCK MAY FREE MECHANISM.
B. TRACTION DRIVE B. ATTEMPT TO FREE BRAKE B. IT IS DUBIOUS IF TRACTION DRIVE

IS REQUIRED FOR BY BACKING/FORWARD WILL OVERCOME BRAKE, BUT ALL EFFORTS
LRV MOBILITY MOTION, LEFT AND RIGHT SHOULD BE EXPENDED BEFORE ABANDONING

STEERING COMMANDS, AND LRV,

INDUCED SHOCKS AND

VIBRATION, [F ALL FAILS,

USE TRACTION DRIVE TO

OVERCOME BRAKE TO ACHIEVE

LRV MOBILITY.

31-68 ABNORMAL AMPERE REDISTRIBUTE LOADS TO AFTER EXHAUSTION OF MALFUNCTION
UNBALANCE BETWEEN MAINTAIN BATTERY PROCEDURES, SUSPECT BATTERY IS IN
BATTERY 1 AND REDUNDANCY. IF A DEFINITE THE FAILING MODE AND BE PREPARED TO
BATTERY 2 MOTOR SHORT EXISTS SWITCH ALL POWER LOADS TO GOOD

(LOSS OF POWER OUTPUT OF BATTERY. A GOOD CUE 1S THE VOLTAGE
TRACTION DRIVE) SHUT DOWN OF BATTERY UNDER LOAD.

TRACTION DRIVE AND DECOUPLE

AT NEXT STOP.

31-69 | FRONT WHEELS DO NOT DECOUPLE STEERING BOTH ASSURE THAT STEERING IS NOT JAMMED
RESPOND TO HAND- ELECTRICALLY AND BY 'RUTS'. BE CAREFUL OF DECOUPLING
CONTROLLER STEERING MECHANICALLY. ATTEMPT TO FRONT STEERING AS IT IS IRREVERSIBLE.
COMMANDS FREE SYSTEM BY MOVING BE SURE TO NEUTRALIZE SERVO BEFORE

VEHICLE SHORT DISTANCES. RECOUPLING THE STEERING.
MISSION REV [DATE SECTION GROUP PAGE
APOLLO 15 [ FNL |5/3/71 LUNAR LRV 31-8
SURFACE OPS ELECTRICAL
TSG 291 NASA—MSC
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MISSION RULES

SECTION 31 - LUNAR SURFACE CPERATIUNS - CONTINUED
RULE JCUNOCITION/MALFUNCYEION® PHASE ¢ RULING ' CUES/NOTES/CNMMENTS
‘_l L] . . L] [ 3 -t
[

31-77] A. ONE UR MCRE * *A. USE AS NECESSARY AND 'A. USE By SWITCHING MOTOR ON CFf
WHEELS DRIVE . ' AS POSS18LE TO ACHIEVE ‘'OFF, REMEMBER A MOTUR RUNNING TLLC
REGARDLESS CF ! ’ MAX MOBILITY. DECOUPLE °*FAST USES LESS POWER THAN NNE
HAND-CCNTROLLER 1 A AND POWER DOWN IFf AND *KUNNING TNO SLOWLY.

PUSITICA ' ! UNLY [IF MOTCR IS '
' N UNMANAGEABLE. ¢
+ [ 1
B. LUSS UF ORIVE . *B. UECOUPLE CNLY AFTER '
FRUM CNE Uk ! ¢ EXHAUSTING MALFUNCTION *B, TRY TO AVQID SETTING THE LRV IN
TWJ WHEELS * ¢ PROCEDURES. CONSIDER *A SITUATION WHERE {T IS REWUIRER
* . USING '« JACK RABBIT®®* *THAT IT MOVE SLOWER THAN 4 KM/HR,
N ¢ MOCE IF IT IS AN '
! ' ELECTRONICS FAILURE, ’
[ t ¢
[] ] ) .
31-71| COMMAND VEHICLE ¢ 00 NOT DECOUPLE UNLESS ‘SPEED [S FREEs SQ 00 NOT DEGRADE LRV
ACCELERATION ¢ *VEHICLE CONTROLLABILITY ‘PERFORMARCE IN TERMS OF SPEED OR
ABNORMALLY HIGH ¢ *1S ADVERSELY AFFECTED. ¢ TORQUE LCADING UNLESS ABSOLUTELY
(SPEEC NOT VARIABLE * *MONITOR MOTOR *NECESSARY.
NN DONE OR MORE ¢ *TEMPERATURES. N
WHEELS) ¢ ’ M
] [ [
. ’ .
L] L] L]
‘e . *
’ ' .
L] L] .
RULE NUMBERS 31~T72 ¢ *
THROUGH 31-100 ARE * ’
RESERVED, ¢ .
MI SS{ON REV | DATE SECTICN GROUP PAGE
APULLO 15{FNL { 5/73/71 RLUNAR LRV
SURFACE uPS ORIVE 31-9
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SECTION 31 - LUNAR SURFACE OPERATIONS - CONCLUDED

MISSION RULES

R |ITEM
SURFACE EXPLORATION SYSTEMS
31-10] THE FILM-REMAINING STATUS FOR 70-MM FIUM WILL BE TRACKED VIA PERIODIC CREW READ-OUTS T® INSURE
RETENTION OF ADEQUATE FILM FOR TASKS REMAINING ON THE EVA. FOR FIWM-LIMITED SITUATIONS, PHOTO
DOCUMENTATION WILL BE REDUCED IN THE FOLLOWING SEQUENTIAL STEPS---
A. ELIMINATE HIGHLY DESIRABLE PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASKS.
B. ELIMINATE MANDATORY PHOTOGRAPHY WHERE TV COVERAGE CAN ADEQUATELY FULFILL THE
PHOTO OOCUMENTATION REQUIREMENT.
C. ELIMINATE MANDATORY PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASK.
THE 16-MM FILM WILL 8E USED AT THE CREW'S PREFERENCE EXCEPT FOR ONE MAGAZINE TO BE RESERVED FOR
FILMING THE EXCAVATION OF THE SOIL MECHANICS TRENCH,
RULE NUMBERS 31-102 THROUGH
31-110 ARE RESERVED.
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 15 FNL | 5/3/71 LUNAR SURFACE 31-10
SURFACE OPS EXPLOR SYS
TSG 291 NASA—MSC
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MISSION RULES

SECTION 32 - ALSEP

| «uLe

32-1

- ———

*GENERAL®

———

THE FGLLOWING MISSICN RULES APPLY TO FLIGHT CREw INVOLVEMENT WITH THE APOLLO LUNAR SURFACE
EXPERIMENT PACKAGE (ALSEP) WHILE THE CREW IS UN THE LUNAR SURFACE. THE SE  RULES ARE
EXCERPTED FROM THE EMRD FCR APQOLLC 15, AND MISSING LEVTERS ON KULES OR FISBING RULE NUMAEKS
PERTAINING T GUIDELINES OR RULINGS wILL BE FOUND IN THAT OMNCUMENT.

ALSEP OPERATICNAL GUIDEL INES

GENERAL

A,

THESE ALSEP GENEKAL OPERATIONAL GUIDELINES ARE RASED OUN OBJECTIVES IN THE FULLOWING
PRINDRY TIE S===

1. PSE

2. HFE

3. LSM

4. SWs

S. SIDE/CCGE

6. DTREM (M515)
7. ENGINEERING

NOTE

RIPPLE~OFF SEQUENCE [S=~--
1. SECE/CCGE

2. SWS
3. PSE

E.

THROUGH REFERENCE EMRD FOR APOLLO 15 CALSEP A-2).

Ko

Le THE ALSEP TURN~LN SEQUENCE {S~=-

1. ASTRCNAUT ACTIVATES SHORTING PLUG SWITCH ASAP AFTER DEFLOVHFNT.
2. ASTRONAUT ACTIVATES ASTRO SWITCH NO. 1 AFTER ACTIVATING SHIRTING PLUG
SWITCH.

M. IF THE GRCUND IS UNABLE TQ COMMAND A TRANSMITTER ON ANC/OR EXPERIMENTS ONe THE ASTRONALT
WILL TURN ASTRO SWITCHES NO, 2 ANO/OR NCe 3 DURING EVA NO. 1 WHEN REQUESTED FROM THE
GRUUNC.

N REFERENCE APULLL 15 ENRC (ALSEP A-2),

MISSION REV | CATE SECTION GROUP PAGE

APOLLO 1SIFNL | 573771 JALSEP GENERAL

32-1

371
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MISSION RULES
SECTION 32 - ALSEP = CONTLNUED

R | RULE

3211
COJT.

32|2
32]10

Re

IF ALSEP DEPLOYMENT TIME BECOMES CONSTRALNED AND THE CREW MUST RETWRN TC THE LM, THE, RITG
SHARTING PLUG AND THE ASTRONAUT SWITGH NO. 1 SHALL BE ACTIVATED BY THE CREW IF THE ANTENNA

IS EMPLACED. IF THE ANTENNA IS NLT EMPLACEDy THESE SWITCHES SHALL NOT BE ACTIVATED (PICK
UP HERE ON E¥A NO. 2). -

THE CCMMANO CARREER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATICN EXCEPT TO SEND
COMMANDS AND REMOTE SITE HANOOVERS FROM DEPLOYMENT INITIATIUN UNTIL AFTER LM LIFT=-0FF TO
PROVIDE ADDITIONAL PKRCTECTION AGAINST THE GENERATIUN OF SPURIOUS COMMANCS,

REFERENCE APOLLO 15 EMRD (ALSEP A-2]).

IF A HARD OBJECT IS ENCUUNTERED WhICH REOUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE
ON EITHER HFE PROBE HOLEs THE FOULLOWING WILL BE ACCOMPL ISHED---

1. 'IF THE THIRO STEM SECTION IS NOT ATTACHED, WITHDRAW AND START AT A NEW LOCATION
FOR A MAXIMUM CF TwC WITHDRAWALS.

e IF THE THIRD STEM SECTION IS ATTACHEDy CONTINUE UNTIL 10 MINUTES OF POWER ON
TIME FOR DRILL STRING HAS ELAPSED. .

REFERENCE APOLLO 15 EMRD (ALSEP A-2).

MISSION |REV| DATE SECTION GROUP PAGE

APOLLO XSI FML] 573771 § ALSEP GENERAL
. 32-2

372
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MISSION RULES

SECTION 32 - ALSEP - CONCLUDED

R | RULE CONDITION/MALFUNCTION PHASE RULING 'CUES/NOTES/COMMENTS
32-11 REFERENCE APOLLO 15
THRU EMRD (ALSEP A-2)
32-73
32-74 SIDE DUST COVER DO NOT REINSTALL- CONTINUE DEPLOYMENT,
COMES OFF DURING INSURE DUST COVER 1S
DEPLOYMENT COMPLETELY OFF.
32-75 REFERENCE APOLLO 15
THRU EMRD (ALSEP A-2)
32-80
32-81 CCGE DUST COVER DO NOT TRY TO DUST FROM ASTRONAUT'S GLOVES DOES
COMES OFF DURING REINSTALL MORE MARM THAN HAVING COVER OFF
DEPLOYMENT,
32-82 REFERENCE APOLLO 15
THRY EMRD CALSEP A-2)
32-110
MISSION REV {DATE SECTION GROUP PAGE
APOLLO 15 |FNL | 5/3/71 ALSEP SPECIFIC 32-3
TSG 291 NASA—MsC
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MISSION RULES
SECTICN 33 = LUNAR URBIT EXPERIMENTS

LTEM

————-

33-1

33-2

EER]

234

33-6

33-7

3=t

¢ GENERAL

PRIUK T3 SIM DOUR JETTISCN THE SIM EXPERIMENTS AND SCLIENTIFIC DATA SYSTEM [SOSH WILL HE PIAEKFU

AS REWUIRED TLU SUPPURT THE FULLCWING FUNCTIUNS-=--
Al THEKNMAL MCNITORING ANC THERMAL MANAGEMENTY OF THE SIM BAY,

O PERIUDIC ADVANCEMENT CF THE PANURAMIC ANC MAPPING CAMEKA FILM,

RESCHEDULING OF EXPERIMEANT OPERATIUN IF RECUIRED DUE TO EXCESSIVE CONSUMABLES USAGE (RCSy
2TCa) Ok ANCMALOUS EXPERIMENT QPERATIUN will BE ACLUMPLISHED WwITHIN THE GUIDELINES OF
FXPEX IMENT PRICRITIES.

LUNAR DKBIT SIM gAY EXPCRIVENTS ARE LISTED BELUW I[N THEIF OKDER UF PRIORITY,
A, GAMMA=RAY SPECTRUMETER (CGRS)

se X=RAY FLUC“ES&ENCE

Co ALPHA PARTICLE SPECTRCMETER

Ue SM LRBITAL PHOTULGRAPHIC TASKS

£ SUs SATELLITE (P 4ND F S)

[ MASS SPECTKOMETER (MS)

I Cor N IS DETECTED IN AN ExPERIMENT AND IS DFEGRACING ONLY THAT EXPERIMENT, THAT EXPERIME
DPERATION wiLl NOT ot TERMINATED FUR THE MISSIUN BuUT MAY BE RESCHEDULED 70 MAXIMIZE
SCIENTIFIC “ETLrive

Phky
THE

NTeS
THE

arTER SIN JUUR JETTESON, THE CSM ATTITUDE WILL 3E CUNSTRAINED TO KEEP NIRECT SUNLIGHT FR(M

ENTERLING TiHE EXPERIMENT SUN AVOIDANCE eNVELOPES,

THE EXPERIVMENT TIE OCWN WRELEASE FUNCTICNS witL BE ACTUATED JUST PRIDR 10 THE F1RST
EXTENSI Uive

ALL EXPERIMENT CUVERS wlLL BE CLGSED FOR THE FOLLOWING CONDITIONS AFTER SIM UNOR JETTISON---
A, ACTIVATIGN OF SM RCS JETS A2y A4y Bl Ck B4

b. SPS BURNS

Ce WATFR AnND URINE DUMPS (MASS MAY BE FULLY EXTENDED BUT UFF)

Vs FUcl CELL PUKGES (MASS MAY RE FULLY EXTENOEL BUT UFF)

E. VIULATICN CF THE SUN-AVCICANCE ENVELUPE

F. H2u BAILER QPERATION

SM KCS THRUSTERS A2y A4, bly ANC B4 WILL BE CISABLED ODURING ALL EXPERIMENT OPERATIONS
THRUSTERS Cl AND C3 ALSO DISABLED ODUKING MASS SPECTRUMETER OUTGASSING AND OPERATION.

BOOM

WITH

MISSION REV] OATE SECTION GROUP PAGE

APCLLO 1S5] FNL] 573771 | LUNAR CRBIT GENERAL
. EXPEREMENTS 33~1
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MISSION RULES
SECTICN 33 - LUNAR CRB{T EXPERIMENTS - CONTInIED

ITEM

33-1n0

35-11

33-12

38-13

ii=l4a

33=1m

33-1¢

33-11

33-143

WATER ANU URINE DUMPS WILL B85 [NHIBITED FACM 1 HuUR BEFORE UNTIL IMMEQIATELY AFTER P AND ¢S
LAUNCH.,

wATER AND URINE UUMPS wILL ¢ INHIBITEC FNLM 3 HOURS oEFOREL UKNTIL IMMEDIATELY AFTER PC  AND  NMC
JPERATIUNS,

AN ATTITUOE wEAUBRAND OF 0,5 OFGREES wlLL BE USED OUKING  ALL  CAMFRA  UPERATHINS AND MANDATCFY
LASER ALTIMETER (LA) OPEVATIOMNG A 5 DEGREE DEADBAND wllLL BF USED Fur ALL UTHER EXPERIMENT
UPEFATION,

A FAILUKE CF ANY EXPERIMENT CCVER R EXTENSIUN MECHANEYY wlicl MOAT  PRAECLUDE AN EVA  FOR b louM
RETIIEVAL,

FATLUKE )r THE SUBSATELLITE TC CLEAR ThE LAUNCHER FULLUWING A VALID NNAGARC  LAUNCH  INDICATICN
wWilL PrECLUDE An EMA FUR FILM RETRIEVAL.

Thr=t At Ino ACCEPTABLE CUFS LN BJULM  PUSITIUN. THESE  A<E  THE APPUIIPRIATE  BNOM  TALKAACK
FvDITAT) AND VISUAL VERIFICATICN FRUM A UNLOCKED Lve  ANY #00%  THAT CANNCT Bt VERIFLEL &S
~t TkaCTEU oY UNE CF THESEL MEANS wWILL 6F ASSUMED TH Be FATENGED AFYOND 18 INCHFS.

i huaARL REOLINES wllL NCT B VIGLATED IN THE PURSUIT CF SCIENCE  DATA  UNLSSS THE ULDATA BRLEING
CULLECTLU IS JUwoFD Tu Bt MORE IMPORITANT THAN ALL SUBSEWHENT DATA,

Cubnt CTIVE ACTIUN FOK ANY EXPERIMINT MALFURCTION wlLl REGUIkE CREW PARTICIPATION. THE CREW WILL
Bt AsAKENED T8 SUPPCRT THIS «fFCET AlTHIN THE MISSTUN CUNSTRAINTS,

A YNN=GC?* FCR LUI wlILL NCT PRECLUDE SIM uAY OCOR JETTISUN,

FOKk A LUNAR FLY=BY MISSICN THE P AND FS LAUNCH TIME wlLL HE SFLECTYEO TO SATISFY THE FULLOWING
CRITEK A ~=~

T8D

RULE NUMBERS 33-19 THROUGH 33-29, REF THE EMRD FOR APOLLO 15

MISSION RFV [ CATE SFCTION GROUP PAGE

APCLLO 1S FENL | 573/71 | LUNAR CROIT GENERAL
EXPERINMENTS 33-2

IT-
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MISSION RULES

SECTICIN 43 = LUNAR URBIT EXPERIMENTS - CUNTINUFD

33-3C

33-31

33-32

33-113

35-34

33=-3%%

3o=139

33-317

35-348

[Rue
3344 4

'OPTICS MANAGEMENT!

THE FILM IN THE PANOKAMIC AN MAPPING CAMERAS (PC AND MC) wltl 1ti C(YCLED AT INTERVALS UF 24 ¢/~
6 HOURS. THE CAMEKAS AND SDS SYSTEM WILL dE ACTIVATED Tu #GNITO% THFSE FUNC TEONS.

DURING ALL POWERED FLILHT PHASES VYHE PC wlLi BE PLACED IN THE *rNSTY MINE AND  THE MC  IN  THF
CSTANDOBY ' MLDE wITH IMAGE MTWN *CFF.*

FHE PC LENS STiw PUSITIUN wILL Bt VERIFIEL PRIOR TO SIM D20k JETTISON AND  PRINR TO INITIATING
THEKMAL PRECUNOITIONING (F THE PC. ADOITIINAL STUWw VERIFICATICNS wlIlLL BE SCHEDULEN AS RFQUIREC

4 PG PHOTO SEQUENCE wltbL NCT EXCEED TBO MINUTES,

THE PC HEATEWS wilL bt ENABLEC A MAXIMUM GF 25 HUURS PRICR TG THF  FIRST  CAMFRA  QPERATICN 10
ALLuW Fuk THERMAL STASTLUZATICNe THE PC HEATERS WIU., WEMAIN ENABLEU BETWEFN PHOYO PASSES.

THE MC wlilLL BE PLACFL IN *STANDBY® A MAXIMUM CF 25 HUURS PRIOK TO THE FIRSY CAMERA OPERATION TO
ALLUn FUK THERMAL STABILIZATICN. THE MC WwILL REMAIN IN STRY SFTAFEN PHOTO PASSES,

THE BOOM SPECTHOMETEKS WILL NULKMALLY Bt FULLY RETKACYeD CN SURFACF  PHOTOGRAPHY PASSES. BOCH
EATENSIONS UP TC 18 TNCHES DURING PANUKAMIC CAMEKA GPERATIUN ANG 29 (NCHES OLRING MAPPING CAMERA
GPEKATIUIY ARRE ACCEPTAoLE [F PEQUIKECS FOR SYSTFMS MANAGEMENT.

IN Tz EVENT GF tXCESSIVE GN2 USAGEs THE CPLRAVIUN GF UNE CAMERA wllLL NNT 8F TERMINATED TO SAVE
GN2 FUK THE CTHEK CAMEKA,.

TJTAL FAILURE CF THE LN 2 SYSTENM willLL NOT PReCLUOE ATTEMPTS Tu GPFRATE THE MC AND PC.

MBERS 33-39 THROUGH
RE RESERVED,

MISSICN REV]| CATE SECTION GRQUP PAGE

APOLLO 15} FNL| 5/3/71 §LUNAR ORBIT (PTICS MGT
EXPERIMENTS 33-3
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MISSION RULES
SECTICN 33 - LUNAR CRBIT EXPERIMENTS - CONTINUED

33=45

33-4¢

3361

35=428

}3-49

-~ -

*B00OM MANAGEMENT

THE ¢ [RST TIME THE SPECTRULMETER BUUMS ARE USED THE INTEGLRITY UF THE RETRACT FUNCTIUN wWilL tE
VERIF 1ED PRIUK TJ EXTENDING THE BUOMS BEYOND 18 INCHES. IF THE RETRACT CAPABILITY HAS BEEN
LOSTy THE FIRST EXTENSION wILL BE DELAYEL UNTIL IMMEDIATELY AFTFi THE CIRCULARIZATION MANFUVER.

ANY BUGM EXTENDED BEYOND 18 [NCHES THAT WitlL NUT RETRACT wItL RE JETTISUNED PRICR TU ANY SES
MANEUVER o

A GRS BOOM wlLL NOT BE JETTISCNED TO ACHIEVE AN 'ON-TIME* SUBSATELLITE LAUNCH BUT WlILL
tVENTUALLY B8E JETTISONED TO CLEAR THE P ANO FS LAUNCH ENVELGPE.

A SPECTROMETER aDOM »wlLL NCT RE JETTISCNEL TU REMUVE AN UBSTRUCTICN FRIM THE CAMERA FOV'S.

PARTIAL BOOM EXTENSIONS OR RETRACTIONS Witt BE ACCOMPLISHED BY TIMING THE BOOM EXTENSION/RETRACTION
PER FIGURES TBD., THESE FIGURES WILL BE CALIBRATED IN FLIGHT.

RULE. (UMBERS 33-50 THRUUGH
33~59 AKRE KESERVED

MISSTUN RFy] CATE SECTIGN GROUP PAGE

APCLLO 15 FNL] &/73/71 §{ LUNAR CKRBIT BOUM MGT
EXPERIMENTS 33-4
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MISSION RULES
SECTICN 33 = LUNAR GRBIT EXPERIMENTS = CONTINUED

33-61

43-¢62

43-63

33-0%

33~0685

33-66

TVASS SPECTROMETER MANAGEMENT!

THE MASS SPECTROMETEKR {(MS) 3CCM WILL BE FULLY EXTENUED BEFNRE THF MS FILAMENTS ARE POWERED.

Tht MS WILL dt CUTGASSED PRIQR TN EACH DATA COGLLECTIGN PERIGD.

DURING M$S OQUTGASSING THE SPECTRCMETER INSTRUMENTATION wWILL BE PUWERED.

THE Tud SOURCE HEATEK NPERATICN WILL BE INHIGITED FRJIM 15 MINUTES BEFORE UNTIL 1 HOUR AFTER A
wASTE AATER DUMP, URINE DUMP, OR FUEL CELL PURGE.

PATA COLLECTIUN witL st INHIAITEU FRUM S MINUTES BEFULRE UNTIL 2 HOURS AFTEKR A WASTE WATER DUMF,
UREINE DUMP, OR FUEL CELL PURGE.,

SM RCS THRUSTERS A2y A4 Bly B4y Cly AN (3 WILL w€ INHIBITED NURING 1ON SOURCE HEATER
JPEKATIUN ANOC DATA CULLECTION.

THE MS wlLL BE CPERATED ANC SCCNEK THAN 6 HLUKS AFTER ANY SPS MANFUVER.

RULE NUMBERS 33-67 THROUGH
33-74 ARE RESERVED

MISSTON REV] CATE SECTION GROUP PAGE
APOLLO 11 FNLJ 5/3/71 | LUNAR CRBIT MASS SPECT
EXPEREMENTS MGT 33-5
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MISSION RULES
SECTIGN 33 =~ LUNAK QRBIT EXPERIMENTS - CONTINUED

[TEM

33~75

33~-T76

53=717

>3-78

' GAMMA RAY SPECTROMETER MANAGEMENT

THE GAMMA RAY SPECTROMETER (GRS) WILL BE ADJUSTED TO MINIMUM  SENSITIVITY AT TURN-CN [F THE UNSTAGED LM
IS DOCKED TO THE CSM.

THE GRS GAIN STEP CONTROL WILL BE USED TO KEEP THE CALIBRATIUN PEAK LOCATION ERRNRS WITHIN 170
PERCENT. .

THE GRS VETG CIRCUITS wiLL RE CISABLED FUR A LO=MINUTE PERILU NEAKR THE END CF THE FIRST HOUR CF
UPEKATION AND AT APPRUXIMATELY S5-HOUR INTERVALS THEREAFTEK.

THE GRS wILL NOT BE POWERFC WrILE IN THE VAN ALLEN BELT

RULE NUMBERS 33-79 THROUGH
33-84 ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 15] FNL]| 57/3/71 R LUNAR URBITY GAMMA RAY
EXPERIMENTS SPECTe MGT 33-6

3gM
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MISSION RULES
SECTICN 33 = LUNAR CRBIT EXPERIMENTS - CONTINUED

ITeM

j3-t6

THE X~RAY SPEC TRUME

' X~RAY/ALPHA SPECTRUMETER MANAGEMENT !

TER SULAR MCNITOR ODCOR wWILL BE OPENED PRIOR Tn THE FIRST DATA COLLECTICN

PEKIUD IN LUNAR JRBIT,

WHILE IN LUNAR Ck8ITy THE X=RAY AND ALPHA PAKTICLE SPECTROMETExS WILL BE CALIBRATED OMCE EACH
UrERATIONAL DAY BY PUINTING THE LUNAR DETECTuURS AT DEEP SPACE Fuk 15 MINUTES WHEN UON  THE DARK

STLE OF THE MOCN.

KULE WUMBERS 33-87 THROUGH

33-94 ARE RESERVED

MI SSION REV] DATE SECTION GROUP PAGE

APCLLO

15] FNL| 573771 § LUNAR CRBIT X=RAY/ALPHA
EXPERIMENTS SPECT MGT 33-7

3ul
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MISSION RULES
SECTION 33 ~ LUNAR ORBIT EXPERIMENTS ~ CONTINUED

R ITEM

33-95

33-96

33-97

33-98

33-99

SUBSATELLITE MANAGEMENT

THE P AND FS WILL BE LAUNCHED NORTHWARD PERPENDICULAR TO THE ECLIPTIC PLANE.

THE P AND £S WILL BE LAUNCHED INTO AfN ORBIT WITH A REV PERIOD OF 7134 +/-~ 30 SECONDS.

SUBSATELLITE LAUNCH WILL NOT BE ATTEMPTED WITH THE GRS BOOM EXTENDED,

SUBSATELLITE LAUNCH WILL NOT BE CONSTRAINED BY THE FAILURE OF EXPERIMENT COVERS,

EFFLUENT DUMPS WILL BE AVOIDED, AND ALL RCS JETTS WILL BE INHIBITED FROM THE START OF THE P AND FS LAUNCH
SEQUENCE UNTIL AFTER P AND FS LAUNCH.

RULE NUMBERS 33-100 THROUGH
33~104% ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 15 |FNL | 5/3/71 LUNAR ORBIT SUBSATELLITE 33-8
EXPERIMENTS MGT

TSG 291
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MISSION RULES
SECTION 33 - LUNAR ORBIT EXPERIMENTS - CONTINUED

NASA - Manned Spacecraft Center

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
OPTICS - SPECIFIC!
33-105] SIM BAY YEMP LESS TLC MONITOR CAMERA TEMPS
THAN TBD DEG F OR
MORE THAN TBD DEG F
33-106f MAPPING CAMERA LENS TLC PLACE MC IN STANDBY 1. 4l PEG F IF OFF SCALE LOW.
BARREL TEMP LESS THAN
45 DEG F 2. 40 DEG F' IS THE MINIMUM ALLOWABLE
114P 1CR CYCLING THE CAMERA FILM,
33-107 [ MAPPING CAMERA LENS TLC REQ COLD SOAK 90 DEG F IS THE APPROXIMATE TEMP Ar
BARREL TEMP MORE WrilCH FILM DEGRADATION BEGINS,
THAN 100 DEG F
33-108 | PAN CAMERA MECHANISM TLC ENABLE HEATERS 1. 40 DEG F {$ THE MINIMUM ALLOWABLE
TEMP LESS THAN TEMP FOR CYCLING THE CAMERA FILM,
45 DEG F
2. 10 DEG F IS THE LOWER NONOPERATING
LIMIT.
33-109 | PAN CAMERA MECHANISM TLC REQ COLD SOAK 1. 90 DEG F 1S THE APPROX IMATE TEMP
TEMP MORE THAN AT WHICH FILM DEGRADATION BEGINS,
100 DEG F
2. HARDWARE REDLINE FOR CYCLING
CAMERA 1S 120 DEG F,
33-110 | MC FRONT LENS TEMP Lo
A. EXCEEDS +90 DEG F A, TURN MC MODE SWITCH TO REDLINE FILM CYCLING---
'STANDBY!
40 LESS THAN T LESS THAN TBD
B. EXCEEDS +100 DEG F B. TURN MC MODE SWITCH TO
1OFF! SPEC 0 LESS THAN T LESS THAN 80 DEG F
33-111 | PC FRONT ELEMENT Lo REDLINE  NONOPERAT ING--=
LENS TEMP
v DEG F LESS THAN T LESS THAN 110 DEG F
A. EXCEEDS +TBD DEG F A. POWER DOWN PC
REDLINE FILM CYCLE-~-
B. EXCEEDS 120 DEG F B. DISABLE HEATERS
40 LESS THAN T LESS THAN 12.: DEG F
SPEC 85 DEG F LESS THAN T L.ESS THAN 96 DEG F
33-112 | PC CAPPING SHUTTER ALL
FAILS
A, OPEN A. CONTINUE FC OPERATION
B. CLOSED B. POWER DOWN PC
MISSION REV [DATE SECTION GROUP PAGE
ApatLo 15 |ene | 573771 | Lunar orBIT OPTICS- 35-9
EXPERIMENTS SPECIFIC
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION 33 ~ LUNAR ORBIT EXPERIMENTS - COMTINUED

RULE CONOITION/MALFUNCTION PHASE RULING CUES /NOTES/COMMENTS
33-133 | FAILURE OF PC TEST ALL OPERATE PC FOR 30 SEC.
FUNCTION
$3-114 |FAILURE OF PC STEREO ALL OPERATE PC IN MONO MODE.
MODE
53-115 | CREW RECEIVES A PC NO-GO | ALL CONFINE OPERATION TO STANDBY REF MALF X-X
INDICATION (TB-BP). MODE PENDING GROUND ANALYSIS.
A NO~GO INDICATION WILL BE RECEIVED 1F ANY OMC
OF THE FOLLOWING PARAMETERS IS IN THE IMPROPER
STATE --~
1. STEREO MALFUNCTION
2, FIW PATH FAILURE
3. CAPPING SHUTTER OPEN
4, LENS ROTATION SIGMNAL
5. OUT OF FILM SIGMAL
33-116 | FORWARD MOTION ALL
COMPENSATION FAILS.
A. PC A. CONTINUE CAMERA OPERATION
B. MC B. CONTINUE CAMERA OPERATION
33-117 | CREW RECE IVES AN MC ALL CONF IHE. OPERATION TO STANDBY A NO-GO INDICATION WwIlL. BE RECEIVED IF ANY ONE
NO-GO IN®ICATION WHILE MODE PENDING GROUND ANALYSIS. OF THE FOLLOWING PARAMETERS IS IN THE IMPROPFR
OUT OF VOICE CONTACT STATE ——-
WITH THE GROUND (T8-BP).
1. MC FRONT LENS TEMP,
2. STELLER CAMERA FRONT ELEMENT TEMP.
3. SUPPLY CASSETTE TEMP.
4, FMC LOCK OuT.
5. V/H LEVEL.
53-118 | MC DEPLOYMENT MECHANISM ALL
FAILS.
A. RETRACTED A. CONTINUE EXPERIMENT
OPERATION
8. EXTENDED 8. INHIBIT SM RCS JETS A2, AL,
B1, B4
53-119 | EXCESSIVE GN2 USAGE ALL
A. MECHANICAL A. SCHEDULE PC JPERATION TO CUE ~—~
EXHAUST FiLM PRIOR TO GN2
DEPLETION. SL1IN31X READS 'ON.' GN2 WILL BE SUPPLIED TO
THE AIR BARS CONTINUOUSLY AT A MaX FLOW RATE
OF 1.55 LB/HOUR, GN2 WOULD BE DEPLETED IN
6.09 1HOURS.
B. ELECTRICAL FAILURE B. RESTRICT PC OPERATION TO CUE ---
HIGHEST PRIORITY TARGETS
WITHIN GN2 REMAINING. SL1031X READS 'OFF.' PC FILM MAY BREAK IF GN2
IS NOT SUPPLIED TO AIR BARS.
MISSION REV JDATE SECTION GROUP PAGE
LUNAR ORBIT OPTICS~
’APOLLO 15 FNL |5/3/71 EXPERIMENTS SPECIFIC 33-10
TSG 291
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NASA - Manned Spacecraft Center

MISSION RULES

SECTILN 33 — LUNAR CRBET EXPERIMENTS ~ CONTINUED

K JtuLE [CUNDITION/MALFUNCTION  PHASE RULING CUES/NUTES/COMMENTS
T . : S - R
L L . ] ) t

3 s-120 GN2 DEPLETED YALL *1, CUNTINUE LPERATIUN OF ¢
' ' MAPPING CAMERA. '
’ t L)
' *2, ATTEMPT TC CPERATE '
* ) PAN CAMERA '
1 L] 1
L] L] 1]
b 31 2\ LOSS OF PC OR TALL Y CONT LNUE CAMERA OPERATION, !
MC DUWNLINK ' ' '
L) [] .
1 1] L)
33122 MC/LA DOOR FAILS *LC 1 OPERATE CAMERA TO '
IN CLQSED ' Y0BTAIN BASELINE '
PUSITICN . YENGINEERING CATA '
' *AND THEN POWER DOWN, '
L) L] .
1] L] L
3)-1231 MC /LA DOGK FAILS *LO IVINIMIZE AND DELAY '
I OPEN PCSITION ¢ 1AS LONG AS POSSIBLE '
' YANY URINE OUMPS, '
' 1H20 DUMPSy FUEL '
' VCELL PURGES ANC '
e TUNDESIRABLE ’
' *THRUSTER '
' ACTIVATICNS . '
] L .
1 L] .
33-1 24 SIM HBAY TEMP aLL YMONITOR LASER '
LESS THAN THO ' TCAVITY TEMP. .
DEG F (R MLRE ' ' '
THAN TBD DEG F ' . '
_— ] ] []
) [ ] L]
33-125 LASER CAVITY TEMP'ALL ' '
' ' 'THE LA WILL NEVER BE FIRED WITH THE
A. APPROACHING 32 ° YA, APPLY PUWER T LA. LA CUVER CLUSEOD.
DEG F ' . : '
L] L] L}
B, GkiATEK THAN ¢ 'B. REMUVE LA PUWER uk '
160 DEG F OR ¢ ' GO TC CCLD SOAK '
GREATER THAN ¢ ' ATTITUDE. * J
131 OtG F AND ! ' '
TNTERMITTENT ¢ . '
RANGE READOUT ¢ ' '
. L] .
L3-126] LuSS UF LA "wo CLIMIT LA GPERATION Tu '
DUWNL INK ' NOMINAL CAMERA MODE '
' Y SEQUENCES. '
. . .
. L] L}
33-127 LOSS GF LA AUTO 'LO CLIMIT LA OPERATION '
MUDE ‘ *TC NOMINAL CAMERA '
' *¥ODE SEQUENCES. '
. [ (]
. 1] .
i3-124 LOSS OF VALID "wo SLIMIT LA OPERATIUN '
KANGE DATA IN ' 1TO NOMINAL LA AUTD '
CAMERA MUDE J *MODE SEQUENCES. '
. L] ]
L A} . .
3-129 LA PFN VCLTAGE ' *POWER DCWN LA, '
MUKE THAN 2603V ¢ . '
L) L) .
. L] (]
RULE NUMBERS ! ' '
33-130 THROUGH ! ! '
33-135 ARE
RESERVED,
ML1SSION JREV | CATE SECTICA GROUP PAGE
APULLO 15 FNL 573771 JUNAR CRBIT oPTICS
EXPERIMENTS SPECHFIC 33-11
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MISSION RULES

SECTICN 33 - LUNAR ORBIT EXPERIMENTS ~ CONTINUED
R ﬁUL( CUNDITION/MALFUNCTAON PHASE RUL ING CUES/NOTES/COMMENTS
-_-: [ - ] = [] - [ T -
¢ [ [ ] ]
1BCOMS = SPECIFIC!
[] e []
[] [] ‘.
33-134 BUUM FAILS TO TALL *CUNT INUE EXPER IMENT .
FULLY EXTEND ' *OPERATION--COLLECT .
. *DATA IN DEGRADED ¢
. *MOOE. ¢
[] ] [
[] [] ]
[] ] []
33-1379 BUUM FAILS TC *ALL - *JETT MALFUNCTICNING ¢
FULLY RETKACT ¢ *E00M PRIOR TC THE ¢
¢ NEXT SPS MANEUVER. *
[] [] []
. [] [
RULE NUMBERS . . .
33-138 THROUGH . . ‘
33-145 ARE ' ’ .
RESERVED. e ' ‘
(] . LB
. [] ]
MISSi0N REV { DATE SECTION GRQUP PAGE
APOLLO 1S]FNL | 5/3/71 JLUNAR ORBIEY BOOMS~
EX PERCMENTS SPECAFIC 33-12
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MISSION RULES

SEGTION 33 = LUNAR CRBAT EXPERIMENTS - CONTINUED

& RULE [unNODITLONZMALFUNCTION  PHASE RULING CUES/NOTES/COMMENTS
R —— =m e mmm o - am——— — -
4 L] v . ]
L] . e Al - ]
' ! MASS SPEC SPECIFIC '
(] ) —wne Sapr ceaweecma= (]
L) -0 L}
] . .
33-14¢ SIM BAY TEMP SLXXXX ‘ALL *MONITOR MS TEMPS. !
LESS THAN =20 DEG F ¢ v !
OR MORE THAN 180 i . '
DEG Fo - J * .
L] L L]
33-141 MS ELECTRONICS TEMP *ALL ' '
' ' YREOLINE TBD LESS THAN T LESS THAA
A. APPRUACHING =20 ' YA. ENABLE NS HEATER. 'THD DEG F
] . ] L] o L]
. ' ¢ SPEC TBD LESS THAN T LESS THAN
B. APPRUACHING 180 °* *B. REMOVE MS PCWER OR GO TO*TBD DEG F
DEG F CR MORE ¢ '  COLD SOAK ATTITUDE. '
THAN 160 DEG F  * ' ‘
AND DEGRADED ' ' .
SCIENCE DATA . . '
’ . L3
33~14¢ MS DETECTOR TEMP YALL . .
N ] 1
A, APPRUACHING —65 ! *A. ENABLE ICN SOURCE '
DtG F . ' HEATER :
[] [} X ]
B. APPROACHING 180 ¢ '8. DISABLE ICN SOURCE !
DEG F CR MOKE . ' HEATER CR GO TO N
THAN 160 UEG F ¢ ' COLD SOAK ATTITUDE. '
ANU UEGRADED ' ' .
SCIENCE DATA ' ' .
. L} L]
L] ] )
’ ) )
33-145| EXCESSIVE CCUNTS IN 'ALL SDISCRIMINATCR SWITCH TU '
) ZERO VOLTS PGRTIUN ° 1o *10-15 COUNTS IS EXCESSIVE.
UF CALIBRATION CYGLE® . )
Al . .
33-150] ABSCENCE OF KNCWN  *ALL 'MULTIPLIER SWITCH TO .
PEAKS IN MS SPECTRUM® SYHIGH? !
L] + ~ L)
+ L) L]
L] t L]
33-151] FAILURE OF ION fALL YCONT INUE- EXPER IMENT '
SUURCE HEATER ' *CPERATION, '
. v Ll
33-15:] FAILURE OF A SINGLE 'ALL *1. IF CREW IS AWAKE,» REVERT?
MS IUN SOURCE LI ' TO MS OUT-GASSING FOR ¢
FILAMENT . ' THE REMAINDER OF THAT ¢
' '  DATA COLLECTION PERLOD. °*
L] . .
L +2. PERFORM NURMAL OUT~ N
1 *  GASSING FOR SUBSEQUENT *
' ' OPERATIGNAS, M
] . .
33-153] CORONA DETECTED IN ‘'ALL YATTEMPT TO REDUCE BY '
THE MS . ' '
. *1. OPERATING WITH THE '
' ' MULTIPLIER GAIN SWITCH
' ' IN THE *LC* PUSITIUN '
. L] L
’ 12, PERFORMING ADDIT IONAL °*
. v QUTGASSING WITH THE HV °
. . COFF¢ .
. L] L
L] . L]
L) . A
RULE NUMBERS 3-154 ' ' ‘
THROUGH 33-160 ARE ¢ . :
RE SERVED ' : '
MISSION JREV | DATE SECTION GROUP PAGE
APOLLO 1S IFNL | 5/3771 JLUNAR ORBIY MASS SPECT-
EXPERIMENTS SPECIFIC 33-13
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SEOTIGN 33

- Manned S‘pacecrm Center

MISSION RULES

= LUNAR ORB{LT EXPERIMENTS - CONTINUED

F< JULE |ONDITION/MALFUNCTIUN PHASE RULING CUES/NOTES/COMMENTS
] [ L] . .,
, L] . L) ]
* . -
' ®¢GAMNA RAY SPECT~SPECIFIC ¢
[ . '
' ‘. ' ] .
[ ' ]
'3-161] SIM BAY TEMP SL1208T 'ALL *MONITOR GRS TEMP. o
LESS ™AN 10 DEG F . ¢ : ¢
OR MORE THAN 120 . * ¢
DEG F . . '
. . ¥
. [} ¢
13-162] GRS DETECTOR TEMP *ALL * '
¢ *A.. APPLY PBWER TO GRS. *1. REDLINE -4 NEC F LESS THAN T
A.  APPROACHING -4 ' ¢ .. 'LESS THAN 120 DEG F.
DEG F l *8. REMOVE GRS POWER OR GO * : .
¢ ‘ TO COLD SOAK ATTITUDE. *2. SPEC -4 DEG F LESS THAN T LESS
B. APPROACHING 120 ¢ ¢ *THAN 120 D€G F.
DEG F M . ¢
' ' 3. GRS WILL NOT 8E PQWEREQD EARLIER
¢ ‘' *THAN TLI + TYAD HRS.
] ’ . —
13~1 63| CURONA DETECTED IN *ALL * ..
GRS ¢ ¢ ¢
A, ISOLATEC YO GRS ¢ *A.  SEQUENCE GAIN STEP TO ¢
SHIELD POWER ’ . STEP ZERO AND/OR ENMANCE ¢
SUPPLY ] ¢ OPERATING ENVIRONMENT. 4
B L) 1 (]
Be ISOLATED TO GRS ¢ *B. OPERATE AT MAXIMUM ‘.
NAT DETECTOR . ' ALLOWABLE GAIN SETTING °*
POWEK SUPPLY ’ 4 AND/OR ENHANCE OPERATING®
' . ENV IRONMENT . ¢
L] L] L]
) . ]
}3-164] EXCESSIVE CALL 'DISABLE VETO LOQGIC .
COINC IDENCE t . .
REJECTIUN GF : * ¢
GAMMA RAY EVENTS 1 ¢ ’
RULE MUMBERS *
33-165 THROUGH
33-170 ARE
RESERVED .
MISSEON EV I DATE ISECTION GROUP P AGE
APOLLO 15 JFNL S/3/71 JLUNAR ORBIT GAMMA RAY
: EXPERIMENTS SPECT-SPECIFIQ 33-14




'NASA - Manned S'pacocrm Center

MISSION RULES

SECTION 33 - LUNAR ORBIT EXPERIMENTS - CONTINUED'

o
k |ULE [;ONDITEQN/MALFUNGTION  PHASE RULING CUES/NOTES/COMMENTS
L] L] L] t ..
v (] ' t e
] . .t
' Y eX-RAY/ALPHA SPECT~SPECIFIC?
‘' . ]
A| ‘e ¢
13-171] SIM TEMPS SL1202 ALL YMONITOR X=RAY SPECTROMETER.®
AND/OR SL1205 LESS ' ! ’ o
THAN 0 DEG F OR ¢ * [
MORE THAN 120 ' . '
DEG F - . . .
L] . L]
1] . L]
L] . L]
33-172] Xx-RAY SPECTRUMETER ‘ALL . ' .
TEMP, ' ' - 'REOLINE -20 DEG F LESS THAN T LESS
A. APPRGACHING ' A, ENABLE X~RAY 'THAN 120 DEG F,.
O DEG F ' ' SPECTROMETER HEATERS '
8. APPROACHING . *B. REMOVE SPECTROMETER 1SPEC O DEG F LESS THAN T LESS THAN
+120 DEG F ' ¢ PUWER OR GL Tu COLD * 1120 DEG F.
- . ' SOAK ATTITUDE. '
. q 1
‘ ‘ L ]
L] q 0.
e " []
33-172] SUN APPKUACHING 'ALL *PLACE SPECTCMETER IN '
X-KAY SPECTROMETER ¢ *ISTANDBY® QR ' CFF* '
SUN A VUI DANCE ' 'OR CLOSE COVER, - '
ENVELOPE ' . '
. L] . .
1 . L]
L] L] []
13~174] FATLURE CF ANY TWU *LO YCONTINUE EXPERIMENT *
X-RAY LUNAR ' ' OPERATION. '
D& TEC TORS . . '
. 1 v
L) L] L]
. L] *
53-175| FAILUIRE OF ALL X-RAY  'LO YSCHEDULE LUNAK FLUURESCENT ¢
LUNAR DETECTORS AT . *X=RAY MEASUREMENTS WITH '
TURN-ON . *THE SOLAR MCNITOR FOR A L
' YMINIMUM OF TBC HRS NEAR .
. 'THE END CF THE LO PERIOD. °*
. 1 L]
. L] L]
L] L] .
43~1 T¢| FAILURE OF THE X~RAY LG YCONTINUE EXPER IMENT '
SULAR MONITOR ' *OPERATION. '
L] L] 1
L] [] 1]
L] L] L]
33-177| x-RAY/ALPHA ‘ALL *CPERATE X-RAY AND ALPHA v :
SPECTROMETER DOOR ¢ 'PARTICLE SPECTRUMETERS ' CUE---
FAILS IN CLCSED ' 'TO OBTAIN BASELINE '
PUSITIUN . YENGINEERING DATA ANC THEN *T8. THERMAL RESPONBEe AND  COUNT
' ' POWER OOWN IRATE.
[] 1
L] . [}
L] ] .
L] L] .
43~176] X-RAY/ZALPHA wo YMINLMIZE AND CELAY AS LONG °*
SPECTROMETER DOOR ¢ 'AS POSSIBLE ANY URINE ' CUE---
FAILS IN OPEN ' TOUMPSs H2C DUMPSe FUEL CELL®
PUSITION ' YPURGES AND UNDESIRABLE 178y THERMAL RESPONSE AND COUNT RATE.
v ' THRUSTER ACTIVATIONS. .
1 [} . L]
1 ] L]
. 1] L]
. . B ] ]
y3-179| SIM BAY TEMP SL1202 TALL ¢ MONITOR ALPHA PARTICLE ‘
AND/OR SL1205 LESS ' o SPECTROMETER TEMPS. '
THAN 0 DEG F OR MORE  * ' ’
THAN 120 DEG F ' . .
. t L} l
t L] L]
1 ] [} t
misston  |rev | oare SECTION GROUR PAGE
APOLLO 15 JFNL | 5/3/T71JLUNAR ORBIT X=RAY/ALPHA
Jsxpsklneurs SPECT-SPECIFIQ 33-15
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MISSION RULES

SECTICN 33 - LUNAR ORBITV EXPERIMENTS - CONCLUDED

CUES/NOTES/COMMENTS

ALPHA PAKTICLE
SPECTRUMETER SUN
AVUIDANCE ENVELUPE

RULE NUMBERS
33-182 THROUGH
33-199 ARE
RESERVED

1
.
Ll
1
L]
L
L3
L]
L}
*
L]
L}
)
)
L

e me———-

'REDLINE -49 DEG F LESS THAN T

" ¢THAN 120 DEG F.

*SPEC "N OEG F LESS THAN T LESS
194 DEG F.

\ULE LONDITION/MALFUNCTION PHASE RULING
L] Te . ..
] . ) ] ]
13=-180] ALPHA PARTIGCLE TALL ' +
SPECTROMETER . l '
TEMPERATURE « * . [
A. APPROACHING . ‘¢*A. APPLY POWER TO '
O DEG F ] ' SPECTRUMETER.
B+ APPROACHING ' ¢@, REMOVE SPECYROMETER
120 OEG F OR ¢ ¢ POWER GR GO TO COLD '
GREATER THAn ’ SOAK ATTITUDE.
10_‘0 DEG F AND ¢
DEGRADED SCIENCE '
DATA, ’
[
Ll
L]
.
13- 181] SUN APPRCACHING CaLL CLOSE EXPERIMENT COVER.
(]
.
'
.
.
[}

. @ ® @ cuatsaea-

LESS

THAN

MISSIGN

kev

OATE k

ECTION

GROLP

PAGE

APOLLO 15

FNL

s$/3/71 t

UNAR QORBIT
XPERIMENTS

X=RAY./ALPHA
SPECT-SPECIF IO 33-16
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NASA

- Manned _Sjncccn" Center

MISSION RULES
APPENDIX A = ACRONYNS AND SYMBOLS

ITEM

AC ALTERNATENG CURRENT CONF | CONFERENCE
ACA . ATTITUDE CONTROLLER ASSEMBLY CONTROL LM GNC SYSTEMS ENGINEER
ACCEL ACCELEROMET.ER cP COMMUNICATIONS PROCESSOR
ACCUM ACCUMULATOR CRO CARNARVON . MSFN RENOTED SITE
ACS ATTITUDE CONTROL AND STABILIZATION SVSTEH CRYO CRYUGENICS
ACT ACTUATOR Ccsl CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT GROUR CSM COMMAND SERVICE MODULE
AEA ABORT ELECTRONICS ASSEMBLY CTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE cvs CONTINUQUS VENT SYSTEM
AFD ASSISTENT FLIGHT CIRECTOR CVTs CHIEF VEMICLE TEST SUPVISOR
AFETR AIR FORCE EASTERN TEST RANGE Cw CLOCKWISE
A/G AIR-TO-GROUND C AND & CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEM Cvl CANARY ISLAND
ALUS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLI TUDE MODULATION '
AMP AMPERE(S) DAP DIGITAL:- AUTO PILOT
ANT ANTENNA [ ]:] DEADBAND
AQA ANGLE OF ATTACK oC DIRECT CURRENT
AOH APOLLO OPERATIONS HANDBOOK 0CA DIGITAL COMMAND ASSEMBLY
AUT ALIGNMENT OPTICAL TELESCOPE ocs DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM DDD DIGITAL DISPLAY DR{VER
APS AUXILIARY 'PROPULSION SYSTEM CECA ‘DESCENT ENGINE CONTROL ASSEMBLY
ARIA APOLLO RANGE INSTRUMENTATION AIRCRAFT DEDA DATA ENTRY AND DISPLAY ASSEMBLY
ASA ABCRT SENSOR ASSEMBLY DEG DEGR EE
ASAP AS SOON AS PRACTICAL 0ESC DESCENT
ASC ASCENT . DFL DEVELUPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLATION CONTROLLER ASSEMBLY  DIC DPS INSERTION CAPABILITY
ATP ALTERNATE TARGET POINT, OK DOCK
ATT ATTITUDE OKD DOCKED
AUX AUXILIARY 000 DEPARTMENT OF DEFENSE
AZUSA ELECTRONIC TRACKING AND VECTORING cPS DESCENT PROPULSION SYSTEM
SYSTEM ETR DRA DISCRETE RECOVERY AREA
ORS DATA RECEIVING STATION
CscC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPNENT
DSKY DISPLAY KEYBOARD
BA BANK ANGLE oTg DETAILED TEST OBJEGTVIVE
BAP BEST ADUPTIVE PATH c/Tv DIGITAL TU TELEVIS{ON
BAT BATTERY "
BDA BERMUDA MSFN REMOTED SITE .
B8/H BLCCK HOVUSE :
BMAG B0DY MOUNTED ATTITUDE GYRO ECS ENVIRONMENTAL CONTROL SYSTEM
BRSO BERMUDA RANGE SAFEYTY OFFICER EDS EMERGENCY DETECTION SYSTEM
BSE BCCSTER SYSTEMS ENGINEER EECUM ELECTRICALs ENVIROMMENTALs AND
BTU BRITISH THERMAL UNIT COMMUNICATIONS
EKG ELECTROCARDIQGRAM
EMR ERROR MONITOR REGISTER
EMRD EXPERIMENTS MISSION RULE DOCUMENT
EMS ENTRY MONITORING SYSTEM
CAL CALIBRATE EMU EXTRA=VEHICULAR MOBILITY UNIT
CASTS COUNTOOWN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM
ce CIRCUIT-BREAKER ERR ERROR .
CCATS COMMAND, COHMUNICAIIDNS. AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT
_SYSTEM . ETOM RANGE SAFETY SUPERNISOR KSC
CCW CGUNTERCLOCKWISE CALLOUT
CDH CONSTANT DELTA HEIGHT ETR EASTERN TEST RANGE
cop COMMAND DATA PROCESSOR EVA EXTRA-VEHICULAR ACSIVITY
CDR CGMMANOER EVAP EVAPORATOR
cou COUPLING DATA UNIT EVT EXTRA-VEHICULAR TRANSFER
CES CONTROL ELECTRONICS SYSTEM EVVA EXTRA=-VEHICULAR VISOR ASSEMBLY
-CEVT CGNTINGENCY EXTRA VEWICULAR TRANSFER
CFM CUBIC FEET PER MIMNUTE
CIF CENTRAL {NSTRUMENTATION FACILITY
CIM COMPUTER INPUT MATRIX
CKT CIRCULT FIA FORWARD/ZAFT
CLTC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR FLIGHT CONTROL
CHM CCMMAND MODULE FCSM FLIGHT COMBUSTICN STABILITY
CMC COMMAND NODULE CCMPUTER MONETOR
CMD CCMMAND FO FLIGHT DIRECYOR
CHpP CCMMANO MODUME PILOT FDAIl FLIGHT DIRECTOR ATTITUDE
c/0 CUTOFF INDICATOR
ca2 CARBON DiOXIDE FOO FLIGHT DYNAMICS OFFICER
COAS CREW OPTECAL AL IGNMENT SIGHT FI100 FLIGHY DYNAMICS OFFICER
cot CONTINGENCY ORBIT INSERTION FIG FIGURE
COMM COMMUNICATION FITH FIRE IN THE HOAE
MISSEON REV | DATE SECTIBN GROUP PAGE
APOLLO 1SEFNL | 573771 | ACRONYMS ANO
. . SYNBOLS A=l

393



NASA - Manned Spacecraft Center 394

MISSION RULES
APPENDIX A = ACRONYNS AND SYMBOLS = CONTINUED

ITEM
FL FULL LIFT LMDE LM OESCENT ENGINE
FM FREQUENCY MGDULATION LMP LM MODULE PILNT
FPS FEET PER SECUND L/0 LIFTOFF
FQR FLIGHT JUALIFICATICN RECORDER Lol LUNAR ORBIT INSERTION
FTP FIXED THROTTLE PCINT LOS LINE~OF=SIGHT
WX - LIQUID OXYGEN
. . L/R LEFT/RIGHT
(& GRAVITY " LRV LUNAR ROVING VEFICLE
G AND C GUIDANCE AND COUNTROL Lv LOW~VOL TAGE
GASTA GIMBAL ANGLE SEJUUENCE TRANSLATION L/v LAUNCH VEHICLE
ASSEMBLY LVDA LAUNCH VEHICLE DATA AOAPTER
GBI GRAND BAHAMA [SLAND Lvot. LAUNCH VEHICLE DIGITAL COMPUTER
GCTA GRCUNU COMMAND TV ASSEMBLY
GUA GIMBAL ORIVE ASSEMBLY
GuC GYRO DISPLAY COUFLER
GET GRCUND ELAPSED TINE MALF "MALF UNC TION
GETI GRCUND ELAPSED TIME OF IGNITION MC MAPP ING. CAMERA
GMT GREENWICH MEAN FIME MCC MISSION CONTROL CENTER
GMTLU GREENWICH MEAN TINME CF LIFTOFF MCC MIOCOURSE CORRECTION
L ANG N GUIDANCE AND NAVIGATION MC AND W MASTER CAUTION AND WARNING
GNZ GASEOUUS NITRUGEN MDAS MEDICAL DATA ACQUISITION SYSTEM
GNC GUIDANCE NAVIGATICN CUNTROL MED 'MANUAL ENTRY NEVICE
GNCS GUIDANCE, .NAVIGATIONs AND CONTROL SYSTEM MgsC MASTER EVENTS SEQUENCE CONTROLLER
GNO GRCUND - MFCO MANUAL FUEL CUTCFF
GRR GUIDANCE REFERENCE RELEASE MFV MAIN FUEL VALVE
GRS GAMMA-RAY SPECTRCMETER . MGA MIDDLE GIMBAL AXIS
GSFC GCCDARD SPACE FLIGHT CENTER
GTS GIMBAL TRIM SYSTEM MIL MERK ITT ISLAND
GUIDU GUIDANCE OFFICER . MITE MASTER INSTRUMENTATION TIMING
ECUIPMENT
MNFLOD MANIFOLOD
M AND O MAINTENANCE AND OPERATION
H2 HYOROGEN MuC MISSION OPERATICNS COMPUTER
H2C WATER MS MASS SPECTROMETER
HA HEIGHT UF APUGEE MSFN MANNED SPACE FLIGHT NETWORK
| nAw HAWAT] MSK MANUAL SELECT KEYBOARD
: HYR HIGH=-BIT-RATE MSTC CSM SPACECRAFT TEST CONDUYCTOR
HF HIGH FREQUENCY MTVC MANUAL THRUST VECTOR CONTROL
HFE HEAT FLOW EXPERIMENT MUX MULTIPLEXER
HP HEIGHT OF PERIGEE )
"s HIGH-SPEED .
274 HERTZ
NASA NATIONAL AERONAUTICS AND SPACE
ADMINISTRATION
NCC CUMB INED CORRECTIVE MANEUVER
1C LNTERCOMMUNICATICNS EQUIPMENT NM NAUTICAL MILES
IGA INNER GIMBAL AXIS NPV NON=-PROPULSIVE VENT
imu INERTIAL MEASUREMENT UNIT NSR COELLIPTICAL MANEUVER
INJ INJECTCR .
INST INSTRUMENTATICN
INV INVERTER
e IMPACT POINT OR [WPACT PREUDICTION 02 OXYGEN
IRlo INERTIAL RATE INTEGRATING GYRO u/B ONBOARD
IsoL ISCLATICN ooorp OFFSET DOPPLER AND POSITION
ISS INERTIAL SUBSYSTEM 0GA OUTEK GIMBAL AXIS
v INSTRUMENTATION UNIT CMSF OFFICE OF MANNED SPACE FLIGHY
IvT INTRAVEHICULAR TRANSFER ' oPs OXYGEN PURGE SYSTEM
ORDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLO LM
oxic OXIDIZER
Jo JET DRIVER
PAFB PATRICK AIR FORCE BASE
KOH PCTASSIUM HYOROXICE PAM PULSE AMPLITUDE MODULATION
KSC KENNEDY SPACE CENTER P8 PUSH=-BUTTON
PC PAN CAMERA
PC PERICYNTHION
PCM PULSE CODE MODULATION
Le PCUND PCMGS "PULSE CODE MOOULAT{ON GROUND
LBR LCw~81 T-RATE STATION
LCG LIQUID CUULING GARMENT pCO2 PARTIAL PRESSURE CARBON DIOXIDE
LCKU LUNAR COMM RELAY UNIT PDS/D0 PLOTTING DISPLAY SUBCHANNEL /DATA
LES LAUNCH ESCAPE SYSTEM DISTRIBUTION
LET LAUNCH ESCAPE TCWER P AND FS PARTICLES AND FIELDS SUBSATELLITE
LGC LM GUIDANCE COMPUTER PGA PRESSURE GARMENT ASSEMBLY
LH2 LICUID HYDRNGEN * : PGNCS PRIMARY GUIDANCE AND NAVIGATION
LIGH LITHIUM HYDRUXICE ' CONTROL SYSTEM GSM
(] LUNAR MJDULE PGNS PRIMARY GUIDANCE AND NAVIGATION
' SYSTEM LM
MISSION REV] CATE SECTIGN GROUUP P AGE
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R I TEM
—— - -
PIPA PULSE INTEGRATING PENDULLUS sobe . SPACECRAFT OPERATIONAL DATA BOOK
PLSS PGRTABLE LIFE SUPPORT SYSTEM
ACCELEROMLETER soL SOLENQID
' SGpP STANDARD QPERATING PROCEDURE
PO PCWER OUT Sov SHUT-OFF VALVE
P02 PARTIAL PRESSURE OXYGEN SPAN SPACECRAFT PLANNING AND ANALYSIS
POS PCSITIUN SPS SERVICE PRUPULSION SYSTEM
Pas PRIMARY OXYGEN SVSIEN " SRO SUPER INTENDFNT RANBE OPERATIONS
PPM PARTS PER MILLION SSC SPACE SUIT COMMUNIOATOR
PGS PROPELLANT QUANTITY GAGING SYSTEM ' sTay STANDBY
PRELN PRELAUNCH Sh SWITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARY .
PROC PRCCEVURE
PkOP PROPELLANT B TIME- BASE
PSA POWER SERVO AMPLIFIER T80 TO BE DETERMINEC
PSl PCUNDS PER SQUARE INCH TC TEST CONDUCTOR
PSID PCUNDS PER SQUARE INCH DIFFERENCE T/C TELEMETRY AND CCMMUNICATIONS
PSS PAD SAFETY SUPERVISOR TCE CUNDENSER EXHAUST TEMPERATURE
PTA PULSE TORQUE ASSEMBLY TCP THRUST CHAMBER PRESSURE
PTP PREFERRED TARGET POINT TO AND E TRANSPOSITINN, DOCKING, AND
. EJECTION
PTV PITCH THRUST VECTOR ToP TELEMETRY DATA FROGESSOR
PU PROPELLANT UTILIZATICN ’ TELCOM LM EECOM
PUGS PROPELLANT UTILIZATICN AND GAGING SYSTEM TEMP TEMP ERATURE
PVT PRESSURE=-VOLUME-TEMPERATURE TFF TIME OF FREE FALL
PYRO PYROTECHNICS THC THRUST AND CONTROLLER
’ TIG TIME OF IGNITION
. I TRANSLUNAR INJECTION
Qly QUANTITY ™ TELEMETRY
TMG THERMAL METERQID GARMENT
TNK TANK
TOK THRUST OKAY
TPF TERMINAL PHASE FINALLZATION
RAD RADIATOR TPl TERMINAL PHASE INITIATE
RET RETRACT TRNS TRANSFER
&CS REACTIAN CONTROL SYSTEW TRUN TRUNNIGN
RCU REMCTE CONTROL UNIT T7C TRANSLATION THRLST CONTROLLER
RCVR RECEIVER TTY TELETYPE
KEF REFERENCE TvC THRUST VECTOR ECNTRODL
KEFSMMAT REFERENCFE STABLE MEMBER MATRIX .
RE@D RECUIREL
RETRB RETRO ELAPSED TIME TO REVERSE 8 u/o UP/DOWN
RETRO RETROFIRE OFFICER uoL UPOATA LINK
REV RE VOLUTICN UHF W TRA HIGH FREQUENCY
RF RADIO FREQUENCY UNDKD UNDUCKED
RFO RETROFIRE OFFICER use UNIFIED S-~BAND
RGA RATE GYRO ASSEMBLY
RHC RCTATION HAND CCNTRIOLLER vC VELOCLTY COUNTER
RIP RANGE OF IMPACT PCINT VEL INERTIAL VELOCITY AT ENTRY
RL RCLL LEFT vGXx VELOCITY TO BE GAINED X-AXIS
RNDZ RENDE ZVOVS VGY VELOCITY TO BE GAINED Y-AXIS
RP=RT DOWNRANGE ERRGR VG2 VELOCITY TO BE GAINED Z-AXIS
RR RENDEZVOUS KADAFK VHF VERY HIGH FREQUENCY
RR ROLL RIGHT vLv VALVE
RSI RCLL STABILITY INCICATOR . VSM VIDEO SWITCHING MATRIX
RSU RANGE SAFETY OF FICER
RSVR RESGLVER
RTACF REAL-TIME AUXILIARY COMPUTING FACILITY w80 WIDE-BAND DATA
RTC REAL~TIME CUMMANO WMS WASTE MANAGEMENT SYSTEM
KTCC REAL-TIME COMPUTER CCMPLEX L) WEIGHT
s/C SPACECRAFT XFEEO CROSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XMLIT TRANSMIT
SCS STABILIZATION ANDO CCNTROL SYSTEM KMTR TRANSMITTER
$0S SCIENTIFEC DATA SYSTEM
SEC SECONDARY
SEC SECOND
SECU SUSTAINER ENGINE CUTCFF S-IvB CUTOFF \J YAW OR Y=AXIS
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTv YAW THRUST VECTOR
SHE SUPER-CRATICAL HELIUM
SIG SIGNAL
SLA SPACECRAFT LM ACAPTER z Z-AXIS
SLV. SATURN LAUNCH VERKICLE
SM SERVICE MODULE )
SMJC SERVICE MODULE JETTISON CONTROLLER
MISSION REV| CATE SECTIGN GROUP PAGE
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ITEM

SYMBOLS

H

DELTA VIN
VELTA T8

UELTA H

ALTITUDE
DELTA VELOCITY IN INSERTION
OELTA BURN TIME

DELTA ATTIYUDE

| misston |rev] cate  lsecrion | croue

| rpace
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APPENDIX 8 - OISTRLBUTIGN LIST

DEPUTY DIRECTOR

AB/KRAFT, JR.

DIRECTOR OF FLIGHY OPERATICNS

FA/SJOBEKGs SeA.
TINDALLy HoWe
ROSEs ReGa
KCONSy W.E.

FLIGHT CONTROL DIVISION

FC/KKANZy EoFo
LUNNEYs G.S.
GRIFFINy GaDs
WINDLERy M.L.
FRANKy M.P.
ROACH, Jahe
BKUCKSy MoFeo
FC2/HARLANy C.S. (28)
A LOKICHy A.De (43) ALSO, SEND EXTRA COPIES TO HARLAN/FC2
FC3/bLAIRy LaWe (2)
FC4/HANNIGANs J.E. 125)
EOELINY Fo (4)
FCS/BOSTICKs JeCo (16)
FC8/SHELLEY, C.B. (25) °
FC6/HOOVER, R. (&)
FCI/SAULTZ, J.E. (8)
P=MO=-F /HAMNER, K.S. (20)

FLIGHT SUPPCRT DIVISION -

FS2/SATTERFIELDy JoM.

F$63/SEGCTAy Pe (3)
SANBQRNy S.0. (20)

FSS/STUOKESe JeDo 43)
GIBSUNy FeFoy JR.
GARMAN, JeRe (2)

MISSIUN PLANNING AND ANALYSIS DIVISIUN

FM/MAYERy JoPo (2)
FM13/PAKTINy R.P. (3)
FM2/BENNETTy Foave (6)
FM3/86ROWNy ReHe (5)
FM&4/MCPHERSCNy JoC.
FM5/BERRYy Re (5)

FM6/L INEBERRYy EoC. (2)
FM7/CASSETIy M.O0.

LANDING AND RECOVERY DIVISION

FL/HAMMACK Yy JeB.
GRANGERy HoE.
FL12/CURDINERy DeHe
FL2/STULKEN: D+Es (3)
FL5/STONESLIFERy JuCo
FLT/CHASE ¢« WeRe

DIRECTOR OF FLIGHT CREW CPERATIONS

CA/SLAYTUNy D.Ka
CB/ASTRONAUT OFFICE (25)

MI SSI ON REVE CATE SECTION Groue PAGE
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ITEM

FLIGHY CREw SUPPOKT NI VISION

CF/NORTH Yy We Jo
CF13/GRIMM, D.F.
CG2/DEMENT, M, E. (&)
CF4l3/MU RAE, M.
CF3/ALLEN, LUULS
Cr24/CRAMER, P,
CH5/KICHAR]D), LoGse (2)
CFO/UNELLy Johe (10)
CFT/KUEHNEL, HeoA.
CFR/FADEKe Se (3)
CHFK/MC LAFFERTY, (161}
LF2/PEAKCE Je

UIRECTuUK CF MEDICAL KESEARCH ANG GPERATIUNS

DA/BERRY, CoAay MoDo
CATTERSCN, AdV.y M.LCo
DO/MEDICAL UPEKRATIONS (7))

PULLIC AFFAIRS CrFICE

AP/DUFF, W,

APULLY SPACECKAFT PRCGRAM CFFICE

PA/MC DIVITT, J.A.
Pa/CuHEt, A. (1)

PA/MURRES Yy LoGo

PC/GRAY, w.H.

PU/KUBICKIy Rele
PDL2/MISSICN STAFF ENGINEER
PUS/GUKEF, JeFo. (2)

POT/K: IS, D

POT/STILVER, Mo (25)
PUS/CRATIGy Jawe
PE/LURCOKANS DeMe (3) *
PP32/TASH, Hole (5)
PPS/THOMPSON, ReFa
PT/ARABI ANy DeDe

PT3/DATA LIERARY (8}
APPI=KT/UGUGLAS,y weHe
HAZBLAND Yy weMey JRa

PE/ (2)

PL/SEGNA, D. [2)}

OIKECTOR CF ENGINEERING ANC UEVELOPMENT

EA/FALET, Ml.A.
EAL/BUND, AJCe
EA2/GARUINER, R.A.
EAB/DEANYe PoH.
E8S/MARLUWE y GeDev JKe
td 8/MELLIFFy VeCo

JCHASCNy Gawe
EC/SMYLIE, ReEe

HURTy P.F.
ECZ2/01IBSUN,y Jo Lo
EC3/SAMUNSKIy FoHe (2)
EC4/HINNERS, AoMe
ECT/RADNCFSKYy Mol
EC9/LUTZ, C.C.
EEL13/KINGSLEYy M.Ge (9)
EG2/COX, Kede
EGT/HANAWAY,y J.
EGB/WELSONy ReE.
EG/MIT/IL-LAWTCNy ToM.
EP/FERGUSTNY Rabe
EP2/YODLISy CoWe 14)
EP4/POHL, HeO. {3)
EPS5/KICE, weE. (2)
ES/KUTANCHIK, JeNe (3)
ES12/ROGERSy WeF. (2)
EX/KEDD, B.

MISSEUN REV] OATE SECTIUN GRUUP PAGE
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FLIGHT SAFETY CFF{CE

SM/RICE CN (3)

RELIABILITY AND CERTIFICATION OFFICE

NB2/WILLIAMS, HoL. (20
NO/JONES, J.A.

ODIRECTOR GF SCIENCE AND APPLICATIONS

TA/CALIOy A.Jd. (31}
TA/SIMMONS, G.
TG/FREDENy S.F.y DR,
TM2/CRUM, E. (2)
TM5/STEPHENSON w.
TN/WRIGHTy ReAs (3)

SKYLAB PROGRAM CFFICT

KM/BI SHUPy AlJA.

TRW HOUSTCN

KOBERTSONy ReLe (3)
TRW TECHNICAL INFCRMATION CENTERy HOUSTON CPERATIONS ({2}
H2/2064-MITCHELL R.A.

NUKRTH AMERICAN RUCKWELL HCUSTCN

HARMANy HeA. (2)

GUOBARD SPACE FLIGHT GENTER

KiNe.Xe CaBo £9)
CODE 821.1 .
MANNED FLIGHT OPERATIONS DIVISICNy REQUIREMENTS SECT!ION

JOHN F. KENNEDY SPACE CENTER NASA - M508

AA=AVU/ SMITH, A,G. (4)
CEK/ASTRO QFFICE 46)
LO/KAPYRANy WedJe
LU-PLN=2/KNIGHT, G.W.
LV/GRUENE, H.

LV=-B/RIGELLe [.A.
LV=UMO-1/NAGELy Cs G.
LV=0M0-3/YCUMANS, R.E,
LV=GDC/LEALMAN, R.E.
LV=INS/ELWARDSy M,D.
LS/WILLIAMS,y JoJ.
LS=ENG=7/GASKINS, R.Bs (4)
LS~ENG-8/MARS, CeB. (&}

TBCy VAB 2LL1/ZYZAKs EoE. (2)
NRy 3M1/FISCHER, GeR. (2)
MOCy 3K1/SHAFFER, JeRos (2}
I8My 3NL/GRCVLER, P.Ms (2)
TS/CLARKy Rele (2}

RS/MOORE sy AeHe

IN/SENDLERy Ko (3}
SO/GORMAN, R.E.

PSK/MORSE, AJE,

KSC MISSION DIRECTOR®*S UFFICE, R3121 MSQ BLOG
GACy M/S 300-6/WATSONs J.Ke (6)

MARSHALL SPACE FLIGHT CENTYER

MSFC/P=MD=MGK, MISSION OPERATIGNS OFFICE (40

MISSION REV] DATE SECTION GROUP PAGE
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ITEM

OFFICE MANNED SPACEFLIGHT

MYERS+ D.

PETRUNE+ Re

LEEy C.M,

MAO=4/LAND» Eon. £20)
MAU=3/STOLTy Fe.Ee (2)
TC/ORAPER,y CoN. (5)
MUR/SCHULHEKRy R.M.
MAT/ALLMAN, J.

VU0 MSF SUPPURT IFFICE PAFB, FLA
IK2/RAPPy JoFe s MAJ,

MASKy Kedos COL. (51

UOMS =M

VUDMS=-N/UEARMAN, Jor MAJ.

ETOUP=-2 PAFB FLA, 32925 (T7)

MIT INST. LABCKRATORIES CAMBRIOGE. MASS,
NEVINS: Jo (4)

COPPSy Se (2)

JOHNSUNy Mo (2)

LARSUNy Re (2)

FELLMANy P. (3)

GKUMMAN ATRCRAFT ENGINEERING CORP.y BETHPAGE, NEW YUKK

PRATTy R, (35)

NASAy, DAYTONA BEACH GPERy Pede #UX 2570+ DAYTUNA BEACH, FLA, 32915

CAHALAN, P.F. MA-20

GENER AL ELECTRIC, 1830 NASA B8LVO.y HUUSTON, "TEXAS - 77C58

NELSONs GoC. GE/T53

ATOMIC ENERGY CCMMISSION
LSS5/REMINL, weCo (20

BENDI X
TUX/MILEYy Roeke (2}

BOEING CCRPGRATION
HAQ4/DATA MANAGEMENT (4}

WeATHER
SANUERSUNy ALAN Ne

MISSION REV ] CATE SECTION GROUP PAGE
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ITEM

o o i i Pl e

CHANGE CCNTROL

o 10 < 2 o o

1.0 INTRCOULCTEION
1.1 PURPLCSE

THE PURPOSL CF THIS APPENDIX IS TO CELINEATE CHAMGE (ONTRLL  PROCECURES  FUR
THE MISSION RULES. THIS WILL INSURE THE PRUOPER CuukDIWATIUN OF CHANGES,
PRCVIDE A FECORD OF PRGOPOSED CHANGES (INCLUDING THE RATIONALE FLR MAKING
THEM) s ANO wWILL PROVIDF A MEANS FOR PKUMULGATING INDIVIOUAL RULE UPDATES
BETWEEN REVISICNS (INTERIM CHANGESI.

1.2 EFFECIIVITY
MAY 34 197}
2.0 CHANGE PROCEUURES
2.1 SUBMISSICN GF CHANGE S

PROPOSEU ‘CHANGES ARE SGLICITED #ROM ANY [INBIVIDUAL OR ORGANIZATION HAVING A
VALID INPUT. CHANGES CRIGINAT{NG NUTSIDE THE FLIGHT CLNTROL TEAM will BE
SUBMITTED UIRECTLY TO THE ASSISTANT  FLIGHT CIRECTGR (AFD). CHANGE S
CRIGINATING Wl THIN THE FLIGHT CONTROL TEAM wiLL RE SURMITYED TO THE AFD  VIA
PR IME #ISSIUN CPERATICNS COUNTROLL RUGM (MOCR) POSITION CONCERNED.

Zelel FOKMAT

PERSONS OESIRIAG TC SUBMIT A Px{GPOSED CHANGE WILL COMPLETE ALL ITEMS ON THE
FORM SHUWN IN FIGURE C~-1 (FURM MUST BE TYFEU). ADDITIONAL PAGFS MAY Bf USED
IF THE SPACE PRCVICED IS NOT AUECUATE. THE CULMPLETED UKIGIWAL FORM AND  ONE
CCPY wILL THEN BE FCRWARDEL TO THE AFD.

THE AFD WILL REVIEw THE FURM FCR COMPLETENESS AND PROPER MISSIGN RULE
FUkMAT, AND MAKE CURRECTICANS AS REGUIRED. Tkt ORIGINATOR WILL BE ADVISED OF
ANY SUCH CHANGES.

de2 APPRLVAL

de2.,1 CUORDINATICN
THE ORIGINATOR Of THE CHANGE MAY OHBTAIN PRELIMINARY CONCURRENCES. THE AFD
WILL+ HOWEVERs OBTAIN FORMAL CCNCURRENCES OR DISAPPROYALS ([VERBALLY OR BY
INITIATING) FRCM THE NECESSARY PERSUNNEL. VERBAL CUNCURRENCES wiLL BE
INDICATED IN THE APPROPRIATE SIGNATURE BUX.

24242 SIGNCFF/DISAPPROVAL
UPON CBTAININL THE REQUIREC CCNCURKENCES Uk NEGATIVE COMMENTS, THE AFD WILL
PRESENT THE PRCPCSEC CHANGE TG THE FLIGHT OIRECTOR FOR FINAL APPRO¥WAL OR
DISAPPRUVAL. THE AFO MAY SIGN WFF CR DISAPPRUVE PRUPUSED CHANGES [IN THE
ABSENCE OF THE FLIGHT DIRECTOR,

24243 Ol SAPPROVED CHANGES

IF A CHANGE IS DISAFPR(OVED THE AFD WILL RETURN THE COPY TO THE ORIGINATOR,
A COPY OF THE REQUESTEU CHANGE WILL BE RETAINED FOR FUTURE REFERENCE.

2.3 PUBLICATIUN AND UISTRIBUTION OF INTERIM CHANGES
INTERIM CHANGES wILL BE OISTRIBUTED VIA AN ABBREVIATED ODISTRIBUTION LIST
CONSISTING OF THE MISSICN CONTROL TEAMy PERTINENT NASA ORGANIZATIONS, AND
THE APPROPRI ATE VERICLE CCNTRACTCR{S).

3.0 HEVISICAS

3.1 DEVELCPMENT
THE AFD WILL CCMPILE THE EFFECTIVE INTERIM CHANGES ANO CORRECTIONS OF MINOR
TYPOGRAPHI CAL ERRORS INTU CUMPLETE PAGE CHANGES TC THE BASIC DOCUMENT.

(**PEN AND INK®** CHANGES MAY BE USEC TU CURRECT TYPOGRAPHICAL ERRORS IF
THERE ARE NO OTHER CHANGES IN THE PAGE CONCEKNED.)

M1SSEON REV] CATE SECTION GRUUP P AGE J
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k| iTem
3.2 APPROVAL
SINCE ALL INTERIM CHANGES WitL HAVE RECEIVED PRIOR CUNCURRENCES AND
APPROVAL, ONLY THE ‘FLIGHT DIRECTOR (DR THE AFD IN THE FLIGHT DIRECTOR®S

ABSENCE) WILL BE REQUIRED TO APPROVE REVISIONS,
3.3 PUBLICATIUN
3341 SCHEDULE

KEVISIONS wiLL PE MADE ON AN

*AS REQUIRED® HBASIS.

342.2 DISTRIBUTION

CHANNELS.,

. NASA-MANNED SPACECRAFT CENTER

REVISIONS WILL FE PRINTED AND DISTKIBUTEC THKOUGH THE NC'RMAL

ADMINISTRATIVE

MISSION RULE REQUEST/REVISION DATE
REV [ RULE CONDITION/MALFUNCTION PHASE RULING NOTES/COMMENTS
CHANGE RATIONALE: O NEW TECHNICAL DATA O CLARIFICATION
ORIGINATOR: APPROVED: APPROVED:
NAME ORGANI ZATION EXT COGNI ZANT BRANOY CHIEF FLIGHT DIRECTOR
AFD: BSE: GUIDO: CONTROL : TELCOM:
H . . OTHER:
CAPCOM: 08P: Fioo AEROMED: RETRO: GNC: EECOM: R
MSC FORM 1555 (Rev. Dec 68}
FIGURE C-1. - MISSICN RULE CHANGE REWUEST FORM

| misston |rev] oate | secrion | croue ] pace |
apoLLo 1s]enc| s/3/71 [ areenoix c-
CHANGE CONTKOL c-2
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