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APOLLOD 15
FINAL FLIGHT MISSION RULES

PREFACE

THIS DOCUMENT CUNTAINS THE FINAL FLIGHT MISSION RULES FOR APULLLO 15 A5 JF MAY 3, 1971. LYW
SUBSEQUENT REVISIINS TD THIS DOCUMENT WILL BE PRINTED ON DIFFERENT COILIRED PASES FOR  zasy
RECASNITIGN,

IT IS REQUESTED THAT ANY ORGANIZATION HAVING COMMENTS, QUESTIONS, OR SUGGESTIINS CINCERNING
THESE MISSIUN RULES CONTACT MR. JOMN H, TEMPLE, FLIGHT CIONTRIL DPERATIINS BRANIH, BUILDING 33,
ROOM 2030 PHONE 483-3838.

ANY REQUESTS FOR ADDITIONAL COPIES OR CHANGES YO THE DISTRIBUTION LIST IN  APPENDIX B 2Jf T415
OOCUMENT MUST BE MADE IN WRITING TO MR. SIGURD A, SJOBERGs DJIRELTOR 3= =_134T OPERATIOING,
MANNED SPACECRAFT CENTER, HOUSTON, TEXAS.

THIS IS A CONTROL DOCJMENT AND ANY CHANGES ARE SUBJECT TO THE CHANGE CONTROL  PRICEDJRES
DELINEATED IN APPENDIX L. THIS COCUMENT [S NOT TO BE REPRODUCED WITHOUT THE WRITTEN APPADVAL JF
THE CHIEF, FLIGHT CONTROL DIVISION, MANNED SPACECRAFT CENTER, MIUSTIN, TZXAS,

APPROVED BY~--

DIRECTIX (O FLIGAT OPERATIUNS

CONCURRED BY --~

MANAGER
APOLLD SPACECRAFT PROGRAM

R. SCITT HAMNZR
MSFC
MISSION OPERATIONS OFFICE

~
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L ITEM
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INTROBUCTEON AND PURPOSE

MISSION RULES ARE PROCEDURAL STATEMENTS WHICH PROVIDE FLIGHT CONTROL PFRSONNEL WLTH GUIDELINES
TJ EXPEDITE THE DECISION-MAKING PROCESS. THE RULES ARE BASED GN AN ANALYSIS OF MISSICN
EQUIPMENT CONFIGURATION, SYSTEMS UPERATIONS AND CONSTRAINTS, FLIGHT CREW PROCEDURES, AND MISSICN
UBJECTIVES. THE OTRECTOR OF FLIGHT OPERATIONS, MANNED SPACECRAFT CENTER, HCUSTON, TEXAS, H&S
THE OVERALL RESPUNSIBLLITY FOR THE PREPARATION, CUNTENTS, AND CONTRUL UF THE FLIGHT MISSICN
KULES .

MISSIUN RULES CAN BF CATEGCRIZED AS GENEKAL AND SPECIFIC., GENERAL MISSIUN RULES CuUNTAIN THE
BASIC PHILOSUPHIES USED IN THE DEVELOPMENT (+ THE FLIGHT MISSION RULES. SPECIFIC MISSION RULES
PRUVIDE THE BASIC CRITERIA FRCM WHICH REAL-TIME DECISIONS AKE MADE AND WILL BE FORMATTED S
FULLOWS==—

A, THE CCNDITION/MALFUNCTION COLUMN DEHINES THE FAILURE.
L THE PHASE CdlUmiv IDENTIFIES THE TIME INTERVAL IN wWHICH THE CONDJITION/MALFUNCTION OCCURS.

Ce THE RULING COLUMN OEFINES FLIGHT GCNTRULLER ACTIUM ANDZOR PROCEDLRES THAT MUST  BE
ACCUMPLISHED AS A KESULT OF THE CONDITLUNS

Ue THE CUES/NOTES/COMMENTS COLUMN PROVIDES THE FLIGHT CONTROLLFR WITH ADGITIONAL INFORMATIUN
CUNCERNING THE CUNDITION/MALFUNCT [UN AND/OK RULING.

ALSSTUN HEV] CATE SECTIuN GRULP PAGE

APOLLO ISPFNLE 5/3/71 | INTRODUCT IUN
AND PURPUSE 1
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MISSION RULES
SECTION 1 - GENERAL GUIDEL INES

ITEM

-

* OMSF GENERAL RULES *

MLSSION RULES ARE EFFECTIVE DURING THE LAUNCH COUNTDOWNy FLIGHY, RECGVERY, AND DURING PRELAUNCH
TESTS WHEN APPLICABLE., WHEN PUST MISSION QUARANTENE TS IMPOSED, RULES WILL RE APPLICABLE UNTIL
ODELIVERY OF THE FLIGHT (REWs FLIGHT HARDWARE, AND LUNAR SAMPLES TO THE LUNAR RECEIVIANG
LABURATORY. .

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

Wi THIN THEIR RESPECTIVE AREAS OF RESPONSIBILITY, THE SPACECKAFT COMMANDER, THE LAUNCH DIRECTOR,
FLIGHT DIRECTUR, OUD MANAGER FUR MSF SUPPORT OPERATIUNSs AND THE MISSION DIRECTOR MAY TAKE OR
RECUMMEND ANY ACTION REQUIRED FOR OPTIMUM CONDUCT OF THE MISSION.

THE SPACECRAFT CUMMANDER, SPACECRAFT TEST CUNDUCTURy LAUNCH VEHICLE TEST CONDUCTOR, SPACE
VEMICLE TEST SUPERVISOR, LAUNCH OPERATIONS MANAGEH, LAUNCH DIRECTOR, FLIGHT ODIRECTOR, DOO
MANAGER FGQR MSF SUPPURT UPERATIONS, LR THE MISSION DIRECTOR MAY REQUEST A HOLD FOR CONDITIONS
Wl{THIN THEIR RESPECTIVE AREAS UF RESPUNSIBILITY.

DURING THE CUUNTDOWNs THE LAUNCH VEHICLE AND SPACECRAFT PROGRAM MANAGERS AND RESPECTIVE CENTER
JPERATIONS MANAGEKS WILL PRULVIODE TECHNICAL AOVIGE AND SUPPURT DIRECTLY TU THE LAUNCH OQPERATIONS
MANAGEK AND LAUNCH DIRECTORs THE LATTER TWU WILL KEEP THE MISSION DIRECTOR FULLY INFORMED CF
PRUBLEMS ANuU PROPUSED SOLUTIONS. OURING THE FLIGHT PHASE OF OPERATIONSs: SIMILAR SUPPORT AS
RELUTRED WILL HE PROVIDEW 7O THE FLIGHT DIRECTUR AND THE MSC DIRECTOR UF FLIGHT UPERATIONS. THE
MISSION DIRECTOR WILL BE WEPT FULLY INFGRMED BY THESE [INDIVIDUALS QF PROBLEMS AND PROPDSED
SULUTTONS DURING THE APPLICABLE PHASES OF THE MISSION.

nHEN TIME PERMITS, THE FAILURE OF A MANDATCRY Ok HIGHLY UESIRABLE ITEM WILL BE REPORTED TO THE
MISSIUN UIRECTUR 8Y THE LAUNCH DIRECTOR OR THE FLIGHT DIRECTOR. THE INITIAL REPORT WILL INCLUDE
THE POSITION UR FACILITY THAT CETECTED THE MALFUNTION. SUBSEQUENTLY, THE MISSION DIRECTOR MWILL
Bt INFORMED OF ESTIMATED TIME TU REPAIR AND RECUMMENDED PROCEED, HOLD, RECYCLE, OR SCRUB ACTICN
AS [T DEVELOPS.

MISSIUN [KEV CATE SECTIUN GRUUP PAGE

GUIDEL INES RULES I-31
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MiSSION RULES
SECTION L ~ GENERAL GUICELINES ~ CONTINUED

ITEM

i-1c

i-11

[-12

I-13

IF A MANDATORY 1TEM FATILS DURING THE COUNTDOWNe IT WILL BE GORRECTED PRIOR TC LAUNCH, HOLUING CR
RECYCLING THE' COUNTDUWN AS NECESSARY. IF A MADATORY LTEM CANNOT BE CORRECTED TO PERMIT LIFTOHF
WITHIN THE LAUNGCH WINGOW, THE MISSION DIRECTOR MAY PROGEED WITH THE LAUNCH AFTER APPRUPRI ATE
COORDIWATIUN WITH THE APPROPRIATE QPERATIONS AND PROGRAM MANAGERS, GENERALLY THE LOSS OF 4
HANDATORY ITEM wILL RESULT IN.A SCHUB.

AS THE DESIGNATED REPRESENTATIVE GF THE PROGRAM DIRECTOR, ONLY THE MISSION DIRECTOR MAY SCRLB
THE MISSION. FURTHER, THE MISSION QIRECTOR RETAINS THE PRIMARY AUTHORITY TO DOWNGRADE A
MANDATORY CATEGORY. THIS AUTHFORITY WILL BE EXERCISED AS CIKCUMSTANCES DIGTATE AND  AFTER
APPRUPRIATE RECOMMENDATIONS FROM THE DIRECTOR OF FLIGHT OPERATIONS, PRAGRAM MANAGERS, LAUNCH
OIKECTOR 9 AND FLIGHT DIRECTOR. :

CONSIUERATIUN wILL BE GIVEW TU THE REPAIR OF ANY HIGHLY DESIRABLE ITEM, BUT IN NO CASE WILL THE
LAUNCH BE SCRUBBED FUR ANY SINGLE HIGHLY DESIRABLE ITEM, IF TWD OR MORE HIGHLY DESIRABLE 1TEMS
FAIL AND/OR OTHER AGGRAVATING CIRCUMSTANCES GCCUR, THE MISSION DIRECTOR MAY SCRUB THE MISSICN
AFTER COURDINATIUN WITH THE APPRUPKLIATE UPERATIONS AND PROGRAM MANAGERS.

nHENEVER POSSIBLEy THE LAUNCH SITE AND MCC WELL VERIFY TELEMETRY READOUT DI SCREPANCIES OCCURRING
PrlUR YO LLFTOFF. IF THE MCC LUSES A PARAMETER BUT THE LAUNCH SITE HAS A VALID READOUT, THE MCC
WILL CINTINUE ON THE LAUNCH SITE READUUT. THIS 15 TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS
(LISTED IN THE FLIGHT MISSION RULES) UPON WHICH MISSION RULES ACTION IS TAKEN, IN THIS CASE. A
HULDO MAY B8E CALLED TU EVALUATE THE PRUBLEM,

THE COUNTOOWN wILL CONTINUE WHERE POISSIBLE CONCURRENTLY WITH CORRECTION OF AN EXISTING PROBLEN:

Trik LAUNCH DIRECTCR WILL BE RESPUNSIBLE FOR ALL ACTIONS IN THE EVENT 0F LAUNCH SITE EMERGENCIES,
EXCEPT Fuk RECOVERY UPERATIONS OF THE FLIGHT CREW AND SPACECRAFT RESULTING FROM A PAD ABORT.

THE LAUNCH OPEKRATIONS MANAGER MAY SEND AN ABORT REQUEST FROM THE TIME THF LAUNCH ESCAPE SYSTEM
IS ahMEu UNTIL THE SPACE VEHICLE KEAULHES SUFFECIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TOwER. THE CRITERIA FOR SENOING AN ABGRT REGUEST WILL BE ESTABLISHED IN THE LAUNCH MISSICN
FULES.

MISSIuN REV] DATE SECTIUN GRuuP PAGE

APOLLO L15] FNL 5/3/71 | GENERAL OMSF GENERAL
GUIDEL INES RULES -2
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MISSION RULES

SECYIUN 1 ~ GENERAL GUIOELINES = CONTINUED

ITEM

1-14

-17

i-1e

1-1%

I=-2¢

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

WHERE PUSSIBLE ALL MANUAL ABURT CUMMAND/REQUESTS FRGM THE GROUND DUKING FLIGHT WILL BE BASED Cwn
TWQ ENDEPENDENT INDICATICONS OF THE FAILURE. CREW ABORT ACTION WILL NORMALLY BE BASED UPON Twd
CuES,

THE LAUNCH OPERATIONS MANAGER WILL INFQRM THE MCC WHEN THE SPACE VEHICLE REACHES SUFFICLENT
ALTITUDE TO CLEAR THE TUP OF THE UMBILICAL TOWER 8Y STATING *CLEAR TOWER* QOVER ONE OF THE LOCFS
FUR K5C Td MCC. .

iN THE EVENT OF NON-CATASTROPHIC SPACE VEHICLE CULLISION WITH THE UMBILICAL TOWER (R OTHER
CUNTINGENCIES WHICH DD NOT REQUIRE IMMEDIATE ACYION, THE LAUNCH GPERATIONS MANAGER WILL CONTINGE
TO EVALUATE THE EXTENT OF DAMAGE AN WlLi PROVIDE INFORMATION TO THE FLIGHT DIRECTOR FOR  ANY
ACTIUN NECESSARY AFTER UMBILICAL TOWER CLEARANCE.

CUMPLETE GROUND CONTROL CF THE SPACE VEHICLE PASSES FROM THE LAUNCH DIRECTOR TO THE FLIGHT
DIKECTOR WHEN THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THE TOP OF THE UMBILICAL
TUmWER o

IN THE MCCs THE FLIGHT DIRECTCR, FLIGHT DYNAMICS OFFICER AND BOOSTER SYSTEMS ENGINEER WILL HAVE
THE CAPABILITY TO SEND AN ABIRT KEQUEST. THE CRITERIA FOR SENDING AN ABORT REQUEST WILL BE
eSTAGLISHED IN THE FLIGHT RULES.

THe SPACECRAFT CUMMANDER MAY INITIATE SUCH INFLIGHT ACYI®ON AS HE DEEMS ESSENTIAL FOR CREN
SAFETY,

FLIGHT CKEw SAFETY SHALL TAKE PRECECENCE CVEK THE ACCOMPLISHMENT OF MISSION OBJECTIVES.

IN THE EVENT DF COMMUNICATIONS LUSS BETWEEN THE MANNED SPACE FLIGHT NETWORK AND THE SPACECRAFT,
THE SPACECRAFT CUMMANDER wILL ASSUME KESPONSIBILITY FOR MISSION CONDUCT AS DESCRIBED WITHIN THE
FLIGHT MISSIuN RULES,

THE FLIGLHT DIRECTURy THRCUGH THE RECCVERY CCCRDINATOR, wILL PROGVIDE THE DDOD MANAGER FOR MANNED
SPACE FLIGHT SUPPURT UPERATIGUNS THE PREDIGTED LUCATIUW AnD TIME OF SPLASHDO#WA.

MISSION REVE CATE SECTIUN GRUUP PAGE

APOLLO 15| FNL] 5/3/71 | GENERAL OMSF GENERAL
GUIOELINES RULES =2
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MISSION RULES
SECTION 1 - GENERAL GUIDELINES ~ CONTINUED

ITEM

1=24

1-2¢

THE DGD MANAGER FOR MANNED SPACEFLLGHT SUPPORY OPERATIONS IS5 RESPONSIBLE FOR RECOVERY, AND FCK
COMMAND AND CUNTROL UF DCO RECUVERY FURCES. RECUMMENDATIONS, GUIDEL INES AND REQUIREMENTS. AS
SET FORTH BY NASAy WILL BE CONSIDERED TO EFFECT SAFE AND ‘EXPEDITIOUS RECOVERY OF THE FLIGHT CREW
AND SPACECRAFT,

IF THE LM DESCENT STAGE WITH A NUCLEAR PUWER SUURCE ABUARD IS5 ABANDONED WHILE SUBJECT TO EARITH
RETURN AND CREW SAFETY AND CCNTRUL SYSTEMS CONSIDERATIONS PERMIT, THE LM WILL BE TARGETED FOR AN
UCEAN ARFA REENTRY, THE PREDICTED IMPACT LCCATION WILL BE DEVERMINED AND REPORTED TGO THE APOLLO
1 SSIUN DIRECTUR. -

Nu SPACE VEHICLE COMPONENT wilLL BE DELIBERATELY TARGETED FOR A LUNAR [MPACT WITHOUT THE PRICR
APPROVAL OF THE APOLLU MISSION DIRECTUR.

KULE NUMBERS 1-27 THRQUGH
=35 ARE RESERVED.

MISSION REvf DATE SECTIUN GROUP PAGE
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MISSION RULES
SECTION 1 — GENERAL GUIDEL INES ~ CONTINUED

ITEM

1-40

I[-45

=40

ke o vt

' DEFINITIONS ¢

PRIMARY UBJECTIVE==- A STATEMENT OF THE PRIMARY PURPUSE OF THE FL IGHT. WHEN USED IN CENTER
COUNTHOL DOCUMENTATION THE PRIMARY UBJECTIVE(S) MAY NOT BE MODIFIED,BUT MAY BE AMPLIFIED BY
DETAILED GBJECTIVES, .

DETAILEU OBJECTIVE=~~ A SCIENTIFIC,ENGINEERING, MECICAL UR GPERATIONAL INVESTIGATIUN THaT
PRUVIDES IMPORTANT DATA AND EXPERIENCE FUR USE IN DEVELUPMENT OF HARDWARE AND/OR PROCEDURES FCR
APPLICATION TO APOLLO MISSITINS. CSM ORBITAL PHOTUGRAPHIC TASKSy THOUGH REVIEWED BY THE MANAED
SPACE FLIGHT EXPERIMENTS BOARD, ARE NOT ASSIGNED AS FOR®AL EXPERIMENTS AND WILL BE PRUCESSED A4S
A SINGLE DETAILED OBJECTIVE.

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

SUPPURT ELEMENTS, SPECIFIC CATEGURIES APPLICABLE TO MISSION RULES ARE MANDATORY AND HIGHLY
UcSIRABLE.

MANDATURY {Mb=== A MANDATORY [TEM S A SPACE VEHICLE ELEMENT OR OPERATIONAL SLPPORT ELEMENT THAT
IS ESSENTLAL FUr ACCOMPLLSHMENT OF THE MISSION, wHICH INCLUDES PRELAUNCH, FLIGHTy AND RECOVERY
UPERATIUNS THAT ENSURE CREW SAFETY AND EFFECTIVE UPEHATIONAL CONTROL AS WELL AS THE ATTAITNMEAT
UF THE PRIMARY UBJECTIVES.

HIGHLY CESIRABLE (HO)}~+=-p HIGHLY DESIRABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATIONAL
SUPPURT ELEMENT THAT SUPPGRTS AND ENHANCES THE ACCOMPLISHMENT OF THE MISSION CAND IS ESSENTIAL
FUR THE ACCOMPLISHMENT OF THE DETAILED UBJECTIVES.

SPACE VEHICLE ELEMENT---a PART CF ANY LAUNCH VEHICLE UR SPACECRAFT SYSTEM.

JPEKATIONAL SUPPDRT ELEMENT=~= A PART UF ANY SYSTEM OR  ACTIVITY THAT 1S EINVOLVED IN THE
COUNTO iy LAUNCHy FLIGHT, UR RECUVERY OPERATIUNS, OTHER THAN THOSE ELEMENTS WHICH ARE A PART CF
THF SPACE VEHICLE ITSELF.

HEOLINE-~~A REDLINE VALUE IS A MAXIMUM AND/OK MINIMUM LIMIT OF A CRIT(CAL P ARAMETER NECESSARY 10
TUENTIFY VEHICLE, SYSTEM, ANO COMPONENT PERFURMANCE AND OPERATION. REDLIME VALUES WILL BE
ESTABLISHED SUCH THAT FURTFER DEGRADATICNS UF THE SYSTEM OR COMPONENT COULD LEAD TO A FAILURE YO
ACCOMPLISH THF PRIMARY OBJECTIVES.

REDLINE FUNCTION-=-A REDLINE FUNCTION [S A PARAMETER THAT HAS BEEN IDENTIFIED TO MONITOR  THE
FUNCTIUNING OF A UNIT TO ENSURE THE UPERATIUNAL PERFULRMANCE OF THAT UNIT IS ACCEPTABLE TO MEET
THE PRIMARY UBJECTIVES,. REDLINE FUNCTIONS ARE MANGATORY.

MEASUREME NT===A MEASUREMENT 15 A SPECIFIC DATA CHANNEL OF INSTRUMENTATION MCNITORING A SINGLE
FUNCTIIN,

[NSTHUMENTATION==~INSTRUMENTATICN IS THE EQUIPMENT THAT ACQUIRFS, TRANSMITS AND MONITORS DATA
FUR PERFURMANCE EVALUATILN OF SPACE VEHLCLE AND OPERATIUNAL SUPPURT [TEMS,

MISSION KEV] DATE SECTION GROUP PAGE

APUGLLO 15 FALE 5/3/7) § GENERAL OMSF GENERAL
GUIDELINES RULES I=5
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MISSION RULES
SECTION 1 ~ GENERAL GUIDELINES = CUNTINUED

ITEM

1-47

i1-49

=53

1-51

1-52

I-53

=55

1-57

COUNTDOWN=~~ THE RPERIOD CF TIME COMMENCING WITH START OF THE OFFICIAL COUNTDOWN CLOCK. DUR I NG
THE [NTERVAL OF TIME PRICR TO THIS PERIOD, TASK ACCOMPLISHMENT 15 NOT STRICTLY TIME RELATED AND
A HOLD 1S A MEANINGLESS TERM. THE QFFICIAL CCUNTDOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH
VEHICLE BATTERY INSTALLATICN.

PROCEED=~=-CONTINUE IN ACCGRDANCE WITH PRESCRIBED COUNTDOWN PROCEDURES .

HULD--~ INTERRUPTION BOR DELAY OF THE COUNTDUWN FOR ANY REASON, SUCH AS UNFAVORABLE WEATHER,
REPAIR UF HARDWARE, UR CQRRECTION OF CONDITIONS UNSATISFACTORY FOR LAUNCH DR FLAGHT.

HULD-POINT~~~A PREDETERMINED FCINT WHERE THE COUNTOUWN MAY BE CONVENIENTLY [NTERRUPTED.
SCHUB===THE LAUNCH IS TEKMINATEDC TU BE RESCHEDULED.

RECYCLE-=-THE COUNTDOWN IS STCPPED AND RETURNED TO A DESIGNATED POINT QR AS SPECIFIED IN THE
LAUNCH MISSIUN RULES.

TURNARDUMD TIME-==TUKNARGUND TIME 1S THE TOTAL TiME REGQUIRED FROM A SCRUB TO THE NEXT SCHEDULED
LIFTUFF TIME (T=-0) INCLUCING RECYLCE AND CCUNTOOWN.

CUTUEF~==THE AUTUMATIC UR MANUAL COMMAND TC STOP THE LAUNGH SEQUENCE AFTER INITIATION OF ThE
TYAUTOMATIC LAUNCH SEQUENCE®!,

LIFTUFF~==TrE EVENT DETERFINEC BY THE INSTRUMENTAT IUN UNIT UMBILICAL DISCUNNECT SIGNAL AND IS
THE PUENT I TIME WHEN PLUS TIME CUMMENCES.

ABORT===MISSION TERMINATION BY UNSCHEDULED INTENT{ONAL SEPARATION OF THE SPACECRAFT FROM THE
LAUNCH VEHICLE PRIOR TU ORBITAL INSERTIUN.

EAKLY MISSIUN TERMINATION--- LNSCHEDULED INTENTIUNAL MISSION TERMINATION ATV OR AFTER ORBITAL
INSERTION,

MISSIUN PERJUD TERMINATICN {LUNAR LANDING MISSIGN)=~— MISSION PER 10D TERMINAYION OCCURS UPON THE
KELEASE UF THE FLIGHT CREwy FLIGHT HAKDWARE, QR RELEASE OF THE LUNAR SAMPLES TO APPROVED
FRINCIPLE INVESTIGATOKS, bhICH EVER OCCURS LATER.

MISSION REV] CATE SECTION GROUR PAGE
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MISSION RULES
SECTION 1 - GENERAL RULES AND 500°'S

ITEN

-z

-t —————

' GENERAL *

e e s

THE FLIGHT MISSIUN RULES CUTLINE PREPLANNEC DECLSIONS DESIGNED TG MINIMIZE THE AMOUNT Ct+
REAL-TIME RATIONALIZATION RECUIRED WHEN NON-NOMINAL SITUATIDONS OCCUR DURING. THE TFRMiINAL
CUUNTOOWN, THE FLIGHT PHASE, AND RECOVERY OPERATIONS.

WHENEVER POSSIBLEy THE CPEW AND GROUND WILL VERIFY Atb MALFUNCTIONS. WHENEWER THERE IS5 A
CONFLICT BETWEEN SPACECRAFT AND GROUND TELEMETRY READOUTS, THE SPACECRAFT READOUTS ARE PRIME
(ASSUMING THE SPACECRAFT HAS ADEQUATE INSTRUMENTATIUN AND THAT APPLICABLE SPACECRAFT COCKPIT
READIUTS ARE OPERATIONAL).

SPACECRAFT LAUNCH WILL NUT BE ATTEMPTED IF KNOWN SPACECRAFT SYSTEMS MALFUNGTIONS WILL LIMIT THE
MISSIOUN DURATION SUCH THAT ACCOMPLISHNENY UOF THE PREMARY DETAILED OBJECTIVES WILL BE
CUNMPROMI SED.

WHEN A CONFLICT OF FLIGHT PLAN ACTIVITIES GCCURS, THE FLIGHT DIRECTOR wliLi OETERMINE THE
PRIDRITY OF ACTIVITIES. '

I SUME InSTANCESy YTHE SPECIFIC MISSION RULES MAY DEVIATE FROM THE GENERAL GUIDELINES CONTAINEO
IN PART 1 OR FROUM THESE GENERAL kULES. THE SPECIFIC MISSION RULE WILL APPLY IN ALL CASES, AND
THe LEVIATIONS FROM THE GENERAL GUIDELINES wWlLL BE NOTED.

THE FLIGHT DIRECTUR MAYy AFTER ANALYSIS UF THE FLIGHT, CHOOSE TO TAKE ANY NECESSARY AGTICN
HEQUIRED FOR THE BUCCESSFUL CCMPLETION OF THE MISSIQON,

MISSIuN RULE LIMITS THAT ARE CUNSIDERED T of INTERIM OR UNCONFIRMED NUMBERS WILL BE UNDERLINED
N THIS PUBLICATIDN AND 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 KNOHWN
AND UNDERSTOOC AND ARE NGT BiaSED TO COMPENSATE FOR TIME DELAYS OR INSTRUMENTATION ERRORS WITHIR
THE SPACECRAFT AND MSFN DATA/CISPLAY SYSTEMS,

UNLESS STATED OTHERWISE, MANDATOKY AND HIGHLY CESIRABLE INSTRUMENTATION REQUIREMENTS ARE
SATISFIEL BY EITHER UNBUARD CR PCM CAPASILITY.

MISSTON REV] DATE SECTION GRUUP P AGE

RULES &ND SOP?
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NASA - Manned Spacecraft Center
MISS)ON RULES
SEGTION 1 - gugan; RULES Aggrggg‘s = CONTINUED

iTEM

-

MANDATORY SPACE VEHICLE INSTRUMENTATION FOR THE PURPOSES BF FLIGHT MISSION RULES MUST BE [N
CONSONANCE WITH THE FOLLCWEING CRITERIA--— (REFERENCE UMSF GENERAL RULE [-42),

A. HREQUIRED TC INSURE FL]GHT.CREH SAFETY,

Bs REQUIRED TO IMPLEMENT RULES RESULTING IN LAUNCH ABORTS.

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

THE MANDATORY INSTRUMENTATION LISTINGS N THIS DOCUMENT WILL BE CROSS-REFERENCED TO THE
APPROPRIATE MLSSION RULE MEETING THE ABOVE CRITERIA,.

P

THE CRITERION FOR CATEGORIZING INSTRUMENTATIUN AS HIGHLY DESIRABLE IN THE FLIGHT MISSION RULES
15 ANY INSTRUMENTATION REQUIRED FOR NORMAL SYSTEMS MANAGEMENT OR REQUIRED FOR FLIGHT CONTRCL
OECISIONS NUT [N THE MANDATGRY CATEGCRY,

AF CHUMMANDS WILL NOT BE TRANSFMITTED TO THE SPACECRAFT OR LAUNCH VEHICLE DURING THE LAUNCH PHASE
URLESS SPECIFIC MISSION RULES ARE INVUKED WHICH REQUIRE COMMAND ACTIVITY.

'

ThE LAUNCH OPERATIONS MANAGER WILL INFORM THE FLIGHT DIRECTOR WHEN THE SPACE VEHICLE HAS CLEARED
THE UMBILICAL TOWER BY STATING *'CLEAR TUWER'' OVER CHANNEL 111,

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

L THE EVENT OF LOSS OF CCMMUNICATIONS BETWEEN THE MSFN AND THE S$/C, THE COMMAND PILOT WLLL
«SSUME RESPONSIBILITY OF MISSION DIRECTION WITHIN THE FRAMEWORK OF THE MISSION RULES,

KRULE NUMBERS 1-1% THRUUGH
1=23 AKE RESLRVED.

ML SS51 0N REV] CATE SECTION GROUP PAGE

APCLLD 15 FKNLY 5/3/71 | GENERAL GENERAL
RULES AND SCP*S 1-2

16



NASA - Manned Spacecraft Center

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

I'TEM

l-c%

i-32

e b Y ——

! DEFINITICNS ¢

1 .y e e

ASAP~~~AS SCON AS PRACTICABLE (I.E.s AS SCCN AS POSSIBLE AND REASONABLED.

PTP-~=A PREFERRED TARGET POINY IS A STRATEGICALLY LOCATED SET OF COORDINATES FOR WHICH ThE
SPACECRAFT SHOULD BE TARGETED IF IT BECOMES NECESSARY TU LAND ON THAT REVOLUTIONM.

ATP=—= AN ?*ALTERNATE TARGET POINT'' iS§ A STRAVEGICALLY LOCATED SET OF COORDIMATES CHOSEN TU
FROVIDE A SPACECRAFT TARGET PCINT MIDWAY SETWEEN PTP'S,

NEXT BEST PIP-—-A PREFERRED TARGET PCINT WHICH CAN HE KREACHED BY THE SPACECRAFT WITHIN TFHE
CUNSTRAINTS IMPQSED bY THE SPACECRAFY PROBLEM CAUSING AN EARLY MISSEON TERMINATION AND ALLOWIANG
THE BEST PCSSIULE REENTRY ANC LANDING AREA CUGNDITLUNS. THE MISSION WILL NOT PROQCEED TU THE NEXT
PHASE UNLESS SPECIFICALLY NOTED,

REENTER ASAP===REENTER AS SOCN AS PRACTICABLE (I.€es AS SUUN AS POSSIBLE AND REASONABLE) .

TERMINATE ASAP=-~REENTER WETH THE MINIMUM THIP TIME TU AN UNSPECIFIED LANDING AREA.

CHITICAL MANEUVERS——~

{A) ANY BURN REQUIRED TC EFFECT CREW RECUVERY WHEN THERE IS NO ALTERNATIVE METHOD FOR OBTAINING
THE NECESSARY DELTA v ug®

() Aay REJUIRED BURiW WHERE THE USE UF A DEGRADED SPS IS PREFERABLE TO THE USE OF ANY AVAILABLE
ALTERNATIVE NETHOD. THE MANUEVERS TABULATED ON MR 3-96 HAVING SPS LIMITS OF ''NONE'":
OR *¢LCOSE'' ARF GENERALLY CATEGORIZED AS CRITICAL BURNS WITH THE DEGREE OF CRITICALITY
[NQICATED 8Y THE ENGINE LEMITS ANO CREW ACTLUNS SPECIFIED IN THAT TABLE.

NUN-CRITICTAL BURN-=~ A NUN-CRITICAL BURN i$ ANY UTHEK BURN AND INCLUDES THOSE CHARACTERIZED EY
POTIGHT? Y LIMITS Iv MR 3-86, BECAUSE OF TRAJECTORY CONSIDERATIONS OR OTHER REASONS A

NUN=CRITICAL BURN MAYy DNCE I[NITIATED, CHANGE CLASSIFICATION. ALSO SOME ALRNE CONSIDERED AS
NON=-CRITICAL MAY 8E RECLASSIFIED IF, IN THE EXISTING MISSION SITUATION, THE FLIGHT OIRECTLR
JUUGES ITS VALUE TO BE COMENSURATE WITH ANY INCREASED RISK.

EARLY STAGING===UNSCHEDULED SEPARATICN OF THE S-1vB STAGE FROM THE S-11 STAGE.

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

MISSION RULES
SECTICN 1 ~ GENERAL RULES AND SCP'S = CCNTIMUED

CONTINGENCY ORBIT INSERTION (COI)=-= AR SPS PROPULLSIVE MANEUVER WHICH WILL PROVIDE CSM INSERTION
INTO A SAFE ORBIT (HP GREATER THAN OR EQUAL TO 75 AM} IN THE FVENT OF AN SLV FAILURE OCCURRING
[MMED IATELY PRICR TC IASERTION, OR IN THE EVENT CF DEGRADEC SLV PERFORMANCE.

5-IvB DESTRUCT PACKAGE SAFTNG--— THE EMERGENCY DESTRUCT PACKAGE 1S SAFED BY THE RSO TRANSMITYING
A COMMAND wHICH PERMANENTLY REMOVES POWER FRGM YHE RANGE SAFETY RECEIVERS.

S-IVB SAFING=-- A PASSIVATION SEQUENCE IN WHICH S-1V8 LOX, LH?, AND HIGH PRESSURE SPHERES ARE
DEPLETED.

PRELALNCH PRASE (PRELN)=-- THE TIME INTERVAL FROM THE COMPLETICN OF THE FLIGHT READINESS REVIEW
TO LIFTOFF,

FLIGFY PHASE--— THE INTERVAL FROM LIFTOFF THROUGH SPLASHOCWN. FrR MISSION RULE PURPOSES THE
FLIGHT PHASE IS FURTHER SUBCIVIDFD AS SHCWN BELCh=--

A LAUNCH PFASE=== FR{™ LIFTCFF THROUGH INSERTICN -(TBl THROUGH TB4).

Be EARTH G2BIT PHASE~-~ FROM INSERTICN THRCUGH $-IVR CUTOFF FOk TRANSLUNAR lﬁJECTICN (TLI

Ce TO AND E PHASE=-=~ ERCM CSM/S-IVE SEPARATICA THRCUGH LM EJFCTICN FRCM SLA

D. TRANSLUNAR CNAST PHASE--~ FRCM S-1VB CUTOFF FNP TLI THROUGH LOI 1 CUTCFF

E. CLCKFD FHASE--~ THF TIME INTERVALS DURING WHICH THE LM AN[C CSM ARE COCKED

Fa LUNAR DREIT PHASE--~ FRCM LCI CUTOFF TO UNCCCKING AND FACHF HECOCKIME TC TEI CUTOFF

Ge LNOGCCKEE PHASE=--~ FE(FM UNDCCKING TO CSM CIRCULBRIZATION

He FRE-CO] PHASE=--~ FRNM CIFCULARIZATICN TC PD!

1. POWERFL CESCENT=-- THE TINF INTERVAL FRO™ THE INITIATIAN 0OF THE PDI MANEUVER TO TOUCHDCHWA

1. PCL TU PRI + £417 - DURING THIS TIME PERIND, THE LM CAN . ABCRT THE POWERED

UESCENT AND GET INTO ORBIT USING THE DPS CONLY ANC RETAIN THE DESCENT STAGE
AFTER INSERTIOM.

2. PO 4+ £+1C TC HIGH GATE - THIS PERIOD ENDS WHEM THFE ANEUVER IS MADE TGO
VISUALLY AQUIRE THE LANDING SITE.

3. HIGH GATE T TALCHDORN ~ LANDIAG SITE‘VISﬁBlLlTV TC TOUCHDOWN.
Je LUNAR STAY PHASE~=-- THE TIME INTERVAL FRCM TRUCHCOWN UNTIL ( IFTOFF

Ke EvA-~~ THE TIME INYERVAL FRCM LY [CEPRESSLRIZATICN (3.5 PSTA AND CECREASING) UNTIL L¥
REPRESSURIZATION (2.5 PSIA AND INCREASING)

L. ASCENT PHASE==~ THF TIMF TNTERVAL FRCM LIFTCFF TC LM INSERTION INTC LUNAR CRBIT

M, RENNEZVOLS~—~ THE TINE INTERVAL FRNOM INSERTICM INTO LUNAR -PIT AFTER ASCENT OR AFTER AN
ABORTED DESCENT UNTIL CSM/L™ COCKING

Ne TRANSEARTH (COAST PHASF=-—= FRPCM TEEF CUTOFF TC CM/SM SEPARATI1ON

O ENTRY PHASF=~<~ FRCW (M/S5F SEPARATICN TC SFLASFCOWN
MISSION REv | CATE SECTION GROUP PAGE
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NASA - Manned Spacccralg Center

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

1TEM

L1-38

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

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

Bs CLOSED LOOP-~—REENTRY CONTROLLED BY THE CREW MANUALLY FLYING BANK ANGLE MIOULATICN USING CWC
ENTRY PROGRAM OUuTPUTS,

C. UPEN LOOP REENTRY---&EENTRY CONTHOLLED BY THE CREW USENG SPACECRAFT DISPLAYS AND FLYING---
1. BANK ANGLE (RR 0~9)) AND RETRS (RL 0-90}. -

2. CUNSTANT BANK ANGLE---CREW ESTASLISHES AND MAINTAINS A CONSTANT BANK ANGLE.
CCONSTANT BANK ANGLES GREATER THAN 90 DEGREES WILL NOT BE FLOWN EXCEPT WHEN
SKIP-CUT RULE 1S VIOLATED.)

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

%« EMS RANGING-~-CONSTANT BANK ANGLE IS HELD TO 16, THEN THE RANGE-TO-GO DISPLAY
AND THE RANGE POTENTIAL LINES ARE COMPARED TO MODULATE THE BANK ANGLE, AT
RETRE THE PRESENT BANK ANGLE IS REVERSED.

Do CUNSTANT G ENTRY==~CREW CCNTRULS THE BANK ANGLE TO MAENTAIN A SPECIFIED G LEVEL.

E. EMS KEENTRY-~=CREW CCNTROLS THE BANK ANGLE TO MAINTAIN A CONSTANT G UNTIL VELOQCITY 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 UBERATIUNALLY ACCESSIBLE USING THE GEN yEMS,AND CONSTANT
4G ENTRY MODES AND ALLOWING FCR THEIR ASSOCIATED DISPERSIONS, THE GEN PORTION 45 AN AREA 70

o Ty EITHER SIDE OF THE GROUND TRACK AND EXTENDING FRUM 915 NM FROM EI TO 2000 NM FROM EI. THE
EMy AREA 15 THE AREA FROM 61 WM UPRANGE TO 91 NM DOWNRANGE AND £52 NM IN CROSSRANGE AS0UT THE
CONSTANT 4G TARGET PUINYS. THE CONSTANT 4G AREA IS THE AREA 110 NM UPRANGE TO 140 NM DOWNRANGE
ANL £27 MM CROSSRANGE ABUUT THE CUNSTANT 4G TARGET PUINTS.,

ALTEKNATE MISSION-~~ANY CEVIATION FROM THE NOMINAL MISSION TIMELINE WHERE FURTHER MISSICN
WU JELTIVES ARE CONSIDEREL BEFCHE THE ENC UF THE MLSSION,

CONTINUE MISSIUN-==THE COCNTINULE MISSION RULING FOR MALFUNCTIONS INDICATES THAT THE MISSION MWILL
HE CUNTINUED 14 ACCOFDANCE WITH PRESENT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD
LAUSE SELECTIUN JF AN ALTERNATE CHOICE.

EVASIVE MANEUVER~--USE OF RESIDUAL S-1VB PROPELLANTS T8O ACHIEVE THE FOLLCWING [N ORDER CF
PRIVDRLTY ===

l. A REDUCTION IN THE PRGBABLITY UF S-IVB AND SPACECRAFT RECONTACT.
2. A REDUCTICN IN THE PRUBABILITY DF S~1V3 EARTH IMPACT.

3, AN INCREASF IN THE PRULBABILITY CF $-LVB LUNAR IMPACT.

MLSS{ON REV] DATE SECTION GROUP PAGE

APLLLO ISIFNLE 573771 | GENERAL DEFINITIONS
RULES AND 50P1S 1-5

19



NASA - Manned Spacccraﬂ_ Center

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

Py

1TEM

1-44

1-45

LUNAR ABORT MODES AFTER £ARLY LCI SHUTOFF (REFERENCE RULE 5-61 FOR ABORT MANEUVER DEFINIT1ON)
DPS=-=

A MGOE~I~—- 0 TO '80% FPS (APPROX LOI IGN TO 1+57)
Be MODE=il-=~ 809 TC 1313 FPS (APPROX 1457 Tu 3+0fi

Ce MODE=I1{=== 1313 TO COMPLETICN #APPROX 3+07 Y0 Q/0)

SATURN L/V TIMEBASES-—~—
TIME BASE DEFINITION NOMINAL INITFATE TIME

Tal LIFTOFF TO S~1C INBQJARD 0+00
ENGEINE CUTOFF

T2 S=1C INBUARD ENGINE 2+15
CUTOFF TO $-iC OUTBOARE
ENGINE CUTOFF (S-1C/5-11
STAGING)

Tbé $=1C CUTBOARD ENCGINES 2+44
CUTOFF TO S-I1 CUTOFF
(S-I1/5-1VB STAGING)

Te4 §=11 CUTUFF TO S-1lva S+18
FIRST BURN CUTOEF

o5 S=1VB FIRST BUKN CUTCFF 11+46
TC $=IVB RESTART
PREPARATIONS (RESTART
MINUS 9! 3821

T8 6 S~IVB RESTAKT MINUS 9' 38*¢ 2¢20+48
TO0 S§-1vB SECOND
BURN CUTOFF

Tu? S-1VB SECOND CUTOFF 2+36+22
IC START OF S-1v3
EVASIVE MANEUVER

BURN

Teg START UF EVASIVE BURNM 4¢l4e22
TC END OF S-1ve/I\ {8Y GROUND CMD.)
LIFETIME,

KULe NUMBERS 1=4b> THRKQUGH
1-47 ARE RESERVED.

MISSION REVE CATE SECTION GROUP PAGE
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NASA - Manned Splcccuﬂ Center

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP*S - CONTINUED

[TEM

l=43d

1-4%

—

¢ CRITERIA FOR TARGET POINT SELECTION °*

THE CRITERIA LISTED BELOW HILL BE USED WHEN CHOOSING BETWEEN TWO OR MORE TARGET POINTS. ° THE

CRITICALITY OF THE MIBSICN STTUATION wWILL AFFECT THE APPLICATION OF THESE CRITERIA.

PRIDRITY
ACCEPTABLE LAND MASS CLEARANCE 1
ACCEPTABLE WEATHER CONDITICNS FOR RECOVERY CPERATIONS 2
AND CM STRUCTURAL INTEGRITY
CAPABILITY OF RECOVERY FCRCES 3
COMMUNICATION WETH THE SPACECRAFT FROM A GROUND STATION AT LEAST
H0 MINUTES PRIOR TO DEORBIT BURN® 4
SUFFICIENT DAYLIGHT FOR RECOVERY OPERATIUNS 5
A LROUND STATION FOR POST~DECRBIT BURN® TRACKING 6
VUICE CUNTACT PRIUR TO ANG CURING UECRBIT BURN® 7
PUST-BLACKOUT TRACKING DATA AVATLABLE FOR REENTRY {ASSUMES 8
PRE~BLACKOUT ACQUISITIONS)
GROUND STATIUNS AVAILABLE TO CBTAIN DELTA ¥C READOUTS AND TO 9

PASS GREW BACKUP GUIDANCE CUANTITIES

*QR FINAL MCC MANEUVER

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

A. 1270 -~ 1400 NM (NOMINAL) .
fe 1407 - 1800 NM (USED TO AvOlD WEATHER VICLATIONS IN PRIORITY A.}
Co 18003 = 2500 ~M (USED TC AVCID EXTREME WEATHER VIULATIONS IN PRIORITY A AND B.)

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

PRIORITY

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

MISSION RULES
SECTION | - GENERAL RULES AND SOP'S - CONTINUED

ITEM

-

* PRELAUNCH RULES *

HANDATORY = THE CUGNIZANT FLIGHT CONTROLLER WILL REQUEST A HOLD OR A CUTOEF FROM THE FLIGHT
DIKECTOR IN CASE OF A LOSS Of FAILURE OF A MANDATORY [TEM. PRIOR TO T-1 M™MIN, FAILURES (F
MANDATORY 1TEMS WILL BE CCNFIRMED PRTIOR TO REQUESTING A HOLO OR A CUTOFF, AFTER T-1 MIN, CUTCLFF
wlLL BE REQUESTED FUR MANCATURY ITEMS wITHOUT VERIFICATION DUE TO THE LIMITED TIME REMAINING.
AT ¥-20 SECs ALL MANDATORY ITEMS WILL REVERT TO HIGHLY DESIRABLF UNLESS SPECIFICALLY DESIGNATED
AS MANDATORY TO L/0, REFERENCE THE LAUNCH MISSION RULES DUCUMENT FUK SPECIFIC PROCEDURES,

HIGHLY DESIRABLE ~ THE COCGNIZANT FLIGHT CUNTRCLLER WILL NOTIFY THF FLIGHT DIRECTOR IN CASE UF A
LUSS OR A FATLUR: OF A HICHLY DESIKABLE ITEM{S). A HOLD MAY BE CALLED BY THE FLIGHT DIRECTOR 10
KEPAIR THIS ITEM(S) WHEN IT IS CuNVENIENT AND IF THE ESTIMATED TIME T1 REPAIR OR REPLACE THE

ITEM{S) IS ACCEPTARLE. ALL HIGHLY JESIRABLE ITEMS REVFRT TO DESIRASBLE AFTER AUTO SEQUENCE
START .

UESIABLE -~ FLIGHT CONTROLLERS wILL NOT CALL FCLUS FOR THE LOSS OF DESIRABLE ITEMS AS THEY ARE
PLACED Th THIS CATEGUEY BECAUSE THEY ARE ITEMS UF SUPPURT  WHICH ARE  OF  MINOR  [MPORTANCE YO
FLIGHT OPERATIONS.

MANUAL CUTOFF wllb NNT RE ATTEMPTED FRLM T;ll SECONDS (ENGINFE IGNITION) YO T-0,

*ULE NUMBFRS 1-6) THRIULGH
1=65 ARE RESERVED.

MiISSION REV | UATE SECTICN GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION L - GENERAL RULES AND SDP'S - CONTINUED

ITEM

1-68

i=o0

1=ty

' LAUNCH ABORTS ¢

ABORT REQUEST COMMANDS ARE CCMMANDS TRANSMITTED FROM THE MCC OR LCC WHICH ILLUMINATE THE ABORT
REQUEST LIGHT ON THE CGMMAND FILOT!S PANEL. THE ®ABORT L IGHT® AND A VOICE REPORT 'ABORT* DVER
A/G ARE CONSIDERED Twu CUES FCR.THE CREW TU TAKE THE NECESSARY ACTION TO ABOHRT THE MISSION. THE
SRUUND WILL USE TWO INDEPENDERT CUES PRIOR TO TRANSMITTING 'ABORT REQUEST,® BDDITIONAL CUES FCk
THE CRERW WILL CCME FROM CNBOARD INDICATIONS,

ABURT ACTION CAN BE INIT{ATEC OMLY BY THE CREW OR THE EDS,

WHENEVER PUSSIBLE, ALL ARCRTS AND EARLY MISSIUN TERMINATIUNS wilL BE TIMED FCR A WATER LANDING.

THE FLIGHT UIRECTOR wWILL INITIATE THE ABORT KEWQUEST FUR SPACECRAFT SYSTEM MALFUNC TIONS.

THE FLIGHT DYNANMICS OFFICER WILL INITIATE THE ABORT KEQUEST COMMAND DURING TrE FLIGHT PHASE If
THE SPACE VEHICLE EXCEEDS THE FLIGHT DYNAMICS ENVELOPE.

THE SUUSTER SYSTEMS ENGINEER wWILL INITIATE ThHE ABORT REQUEST COMMAND BASED UPON LAUNCH VEHICLE
TiME~CRETICAL SYSTEMS MALFUNCTIONS THAT wOJLU NOT ALLOW A SAFE INSERTION DR CONTINUATIUN TJ A
FLIVAT DYNAMICS LIUALIT LIME,

Trr UNLY KSC PCSITION THAT Will HAVE ABORT KEQUEST CAPASILITY IS THE LAUNCH CPERATIONS MANAGEK:
P=E LAUNH LPERATIUNS MANAGER MAY senD AN ABURT KEQUEST FRUM THE TIME THF L AUNCH FSCAPE SYSTEM
I> A<MED UNTIL THE SPACE VEHICLE REACHES SUFFICIENT ALTITUDE TO CLEAR THFf TOF OF THE UMBILICAL
Tudbix,  PRICR TU TRANLSFER JF CGNTROL TC THE FLIGHT CIRECTOR, THE LAUNCH OPERATIONS MANAGER WILL
InITLATE THE ABURT REWUFEST CIMMAND FRUM KSC BASED um THE CRITERIA DEFINED [N THE LMRD. THE S€
INCLJE=—-

A MAJUR STRUCTURAL FATLURE DR EXPLOSIUN
O NEGATIVE VERTICAL MUTICN
e UNCONTRCLLABLE VEHICLE TILTING

D CATASTRCPHIC FIRES PRIDR TC LEIFTOFF

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

MISSION RULES
SECTION 1 - GENERAL RULES AND SOP'S - CCATIMIED

THE RSO CAN SHUT DOWN THE SLY BY TRANSMITTING THE MFCC COMMAND  WHICH ALSO LIGHTS THE ABCRTY
REQUEST LIGHT IN THE SPACECRAFT. THE MFCO WILL INIFIATE AN AUTG-ABORT IF TRANSMITTED PRICR TC
EDS DISABLE. THE MFCC CONMAND INITIATES A 4.1 SEC TIMER 'UN THE GRCUND {CAPE RSC CONSOLE CALYI,
WHICH IN TURN ENABLES DESTRUCT CAPABILITY IF TRANSMITTED. THE BRSO INSERTS A TIME DELAY
MANUALLY. THE RSO DESTRLCT CCMMAND CAN THEN DESTRCY THE SLV. T+E RSC WILL ALWAYS S8FE  ThE
S~IVB AFTER TRANSMITTING MFCO UPON VERIFICATION CF CUTOFF IF ThHi CESTRUCT CCMMAND IS ACT  TC  BE
TRANSMITTED.

THE RSO WILL SAFE THF S~1vP DESTRUCT SYSTEM AFTER CCNFIRMATION rF  S=IvB C/C FROM THE FLIGHT
DYNAMICS CFFICER, IF COMMUMICATIONS ARE LOST WITH THE FICN, THF S-IvR DESYRUCT SYSTEM wilLL BE
SAFED, RASED CAN THE RSC'S VERIFICATION OF S~IVA CUTOFF. GNCE SAFED, THE S=ivB DESTPUCT SYSTEN
CANNOT RE REINITIATED. IF THE RSO INITIATES WMFCO, THE #SC, WILL INITIATE SAFING AFTER
VERIFICATIIN OF S~IvH CUTCFF,

EMERGENCY FNGINE SHLTCCWA METHCDS-=--

TINITIATOR * METHOD ¢ STAGE ° TIME FraMe '
e e m———— L e ——— Vst s et e e —-- L]
L] L] . L) 1
| ASTRONAUT cCw CN $-1C T ¢ 30 SEC T} S-1vP

' v OTHE ' S-TI, * CUTOFF .
L] L] L] S-IVB 1 .
1 1 . L L]
L Vm o mrms e [ P —— ¥ o e et - n A —————— L}
1] L] * . L]
CASTRONALT * S—[I/ * S=Il, * T + 2-43 7r S-Ty@ ¢
' ' S-IVB ' S~-Ive ¢ CUTOFF ’
L] T L’V . 1 L]
' v STAGF ¢ ' .
' CUSWITGH ¢ ' '
1 . L] . L] 1
s oo —— Vot o o o o b o = e m———- s e ——— L)
L] L] L] L] +
tpgr * RF CMC ' §~[C, * T~0 TO S=-Ivt .
' * {(MFCN) v §=T1, % CUTDFF ’
1 t 1 S_!va L] L}
1 L] L] . L]
L ]  mrmeem—n=- o ———- U oo - e - - .
+ L] L] L) L
tens 12 0F 3 ¢ s=IC YT 430 SFt TC EDS °
' ' VOTING ¢ ' AUTD OFF £T .
' *oLeolc ¢ CT 4 2-00 MY .
L] L . A L
L ' ‘ * NCTE=-— F[S WILL

. : ' * INITIATE AGORT FROM®
' ' ' 10 TC T + iC SEG. *
' ' ' t HOWFVER, S~IC .
: . ' * ENGINES wiLL NGT 4

BE SHUT DOWN.

THE AUTOMATIC EDS (TWC FRGINE CUT ANLC OVERRATE AUTC-AACKT CAPAFTLITIES) WILL BE FLOWN CLCSED
LOOP UNTIL T & 22-00. DURING LAUNCH, MALFUNCTICAS AFFECTING F3S CPERATION WILL BE MANAGED AS
FOLLOWS--- .

THE EDS AUTO SWITCH wilL RE TURNFD OFF WHENEVER ANY TWO CSM ENTFY BATYERIES ARE TIED TG THE SAVE
MAIN BUS CR FCR CONFIRMED LTSS OF ANY CSM ENTRY BATTERY.

MISSION PEY | CATE SECTION GROUP PACE
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NASA - Manned Spacocraﬂ Center

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

ITEM

1-77 ABURT MUDES§-=-

MJDE | BOUNDARY (OF APPLICATICN

it g e e Ay

1A LES ABORT ENABLE (APPROX T-45
MIN) TO GET 42 SEC (10K FEET)

18 GET 42 SEC TO 100K FEET ALTITUDE
(GET APPROX 1 + 500

1c 100K FEET ALTITUDE TO TCWER
JETTISON (GET APPROX 3 + 07D

1-78 MOUE 11 BOUNDARY CF APPLICATIUON PROCEDURES

TOWER JETTISON (GET APPRCX 2 + 07}
UNFIL FULL LIFT SPLASHPOINT 15 3200
NM™ DOWNRANGE (GET APPRUX 10 + 13)
A, MCC PRUVIDES
l. GET OF 390K
2. PITCH AT 056
3. GET DROGUE

Bs ENTRY IS FULL LIFT

MiSSIOnN REV] CaATE SECTIUN ' GRUYP PAGE
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MISSION RULES

SECTICN 1 - GENERAL RULES AND SOP¢S = CCNTIMUJED

R | ITEM
1-79 MODE I11 BOUNDARY CF AFPLICATICN PROCETURES
BETWEEN FULL LIFT SPLASH PCINT
=320C NM AND INSERTION,
A. MCC FRNY[DES—=-
1, GFT1 AT S-IVB CUTOFF PLUS 2-95
2. CELTA Vv FOR 3350 N¥ SPLASH POINT
3, BUKN DURATICN
4, GET CF 300K
S. PITCH AT L0856
6, GFT CROGUE
B. MANEUVER 1§ SCS AUTO.
Cu ENTRY IS ROLL LEFTY 55 DEGREES.
NOTE
FCCE 111 *NO BURN' wlLL 8E
CALLFU ¥ THE ROLL LEFT 55 DEG
ENTRY RANGE IS LESS THAN 3350 NM,
1-89 | MODE Iv BCUNCARY CF APPLICATION PROCEDURES
CONT INCGENCY CRBIT JNSERTICN
CAPARILITY TN INSERTICN (BASED
CN CCI LINF N GAMMA VS V PLCT
FLR NEA® NCWMINAL ALTITUDEY. Ay FCC PRPOVICES==-
1. GFT1 AT S-IVB CUYOFF PLUS 2-05
2« DFLTA VvV REQUIRED TO ACHIEVE PERIGEE
. GRFATER THAN OR EQUAL TQO TC NM
3. RUFEN DURATION
4s PITCFr AT GETI
B. MANFUVER IS SCS ALTO
1-81 MODE POUNCARY CGF APPLICATICN FROCENURES
APOGEE K ICK PPE-AFCGFF CUTOFF, OUTSICE THE CO1
BOUNDARY y CLRRECTARLE TO SAFE
ORBITAL CONORITICNS BY A MANEUVER AT A. MCC PPNY[DES===
APNGEE,
1. GETI FOP BURN AT APOGEE
2. TELTA Vv REQUIREC TO ACHIEVE PERIGEE
GREATER THAN OR EQUAL TC 70 NM
3. BURN DURATION
4. PITCH ATTITUDE
R. MANFUVER IS5 SCS AUTC
RULES 1-82 THROUGH
1-85 ARE RFSERVFC
MISSION JREV] DATE SECTICN GROLP PAGE
AFPCLLO 1S{FNL] 5/377) | GENERAL LAUNCH
KULES ANC SOP*S] RULES 1-12
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SECTION L - GENERAL RULES AND SOP'S - . CONCLUDED

R ITEM
' CREW ABORT LIMITS
1-87 MAX Q REGIUN PROCEDURES
4s {00=50 TO 02-00} ABORT MODE [ (ACTION CNLY AFTER BDTH HAVE
AUA GREATER THAN OR ECUAL TO 100 PCT AND ROLL, REACHED THRESHOLD.)
PITCH, OR YAW - :
ERROR GREATER THAN OR EQUAL TO S DEGREES
(NUT APPLICABLE TU ANY ENGINE UOUT
PRIOR TC 50 SEC.)
1-84 RATES AND ATTLTUDE PRUCEDURES
As PITCH AND YAW ABORT MODE 1
1. L/U0 TO 2 MIN - & ABORT MUDE I, MODE [T, MODE [Il, OR
DEG/SEC MOOE IV
2e 2 MIN TO S-IVDB CUTCFH
- 9 DEG/SEC
3. YAW DEVIATION GREATER THAN 20 DEG.
(SI1 AND S-EVB BURN CNLY)
Be RILL
1. L/O TG $~IVB CUTOFF = 20 DEG/SEC ABORT MODE I, MODE II, MODE 111, OR
MODE 1V '
1-89 EDS AUTOMATIC ABORT LIMITS CUNTIL MANUAL DEACTIVATION OF TWO ENGINES OUT AUTG AND LV
RATES AT 2-00 MIN)}
SCUNDARY UF APPLICATION
As RATES
PITCH AND YAwW 0 t,5 DEG/SEC
RULL 20.0 *.5 DEG/SEC
Be ANY TwC ENGINES, OUT
C. CM TO JU BREAKUP
1=-9" S=1v8 TANK PRESSURE LIMITS
A+ BULKHEAD DELTA P (FIRST SIVB C/0 TO $/C L/V SEP)
FUEL GREATER THAN OXIC = 26 PSID
UXID GREATER THAN FUEL = 3¢ PSID
Be LUX TANK PRESS GREATER THAN CR EQUAL TU 50 PSIA (L/D TO S$/C L/V SEP)
1-91 ENGINE FALLURES PROCEDUR ES
LUSS OF 3 OR MORE S=I1 ENGINES ABORT MODE I  OR MODE 11
PRIOR TQ S=-IV8 TO COI CAPABILITY
MISSEUN REV | DATE SECTIUN GROUP PAGE
APOLLO IS]FNL T 5/3/71 JGENERAL CREW ABORT
KULES AND SUPe*S] LIMIT 1-13
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 2 - FLIGHT GPERATIONS RULES

[ ITEM

' GENERAL ¢

- e

PRELAUNCH

A, LAUNCH AZIMUTH LIMITATIUNS RESTRICT LAUNEHES T( UCLUR PETWEEN 8N OEGREES AND 130 DEGREFS,

Be FHE FLIGHT DIRECTCR WILL EVALUATE WIND SIMULATIONS ALONG THE MODE 1

(TOWER )  ABORT  TRACK

PRIUR TO THE START OF CRITICAL COUNTOOWN ACTEIVITIES AND WILL AGVISE THE LAUNCH D{RECTOR (¢
ANY PREDICTED PERIGLS OF LAND LANODING, IF THE FLIGHT DIRECTUR 15 UNABLE TO PRUVIDE THIS

EVALUATION, A LAND LANDING WILL BE ASSUMED AND THE SPACECRAFT WIND C
IP*S WILL BE APPLIEC. TRESE CUNSTRAINTS REWUIKE THAT THE SPACECRAFT
REMAIN IN A TOWER APGRT MGDE IF A TUMER ABURT HWUULL RESULT IN A L

ONSTRAINTS FOP  LAND
NCT  BE LAUNCHED CR
AND  LANDING WITH A

HIRTZONTAL VELOCITY CCMACNENT OF GREATEK THAN 54 FEFT PER SECOND AT IMPACT, IN ALL CASESs

THE LAUNCH DIRECTOR wILL BE PKIME FUR CALLING HOLDS FOR  LAND
VIOLATIONS., :

C. THE LAUNCH WILL NOT BE ATTEMPTED [F THE MINIMUM GROUND  INSTRUMENT
CUMPROMISED. CUNTENUGUS VOICE, TELEMETRY, AND TRACKING COVERAGE FUR
REQUIRED FROM LIFTOFF THROUGH INSERTICN PLUS 60 SECONDS . * CONTINUOUS T
REGULRED FKOM THE SLV FRCM LIFTOFF THRCUGH INSERTION PLUS 60 SECONDS.*
NDESIRABLE FOR BOTH VEHICLES.

*FOR THE NCMINAL AZIMUTH LAUNCH, 30 SECONLS OF DATA AFTER [N
ACCEPTABLF, THIS WILL ALLGW LAUNCH WITH LUSS UF THE YANGUAR

LAUNCH

LANDING  LAUNCH  WIND

ATION CAPABILITY 1§
THE SPACECRAFT I§
ELEMETRY COVERAGF IS
COMMAND IS5 HIGHLY

SERTION WILL BE
e

LT I> PREFERABLE Tu GJ IATC URBIT KATHEK THAN PEXFURM A LAUNCH ABORT. THEREFORE, THE LAUNCH

#1LL BE CUNTINUED AS LONG AS THE CREw CONDITION [S SATISFACTORY, NO S$/C OR
wHICH JEUPARDIZE CKEm SAFETY, AND SUFFICIENT CONSUMABLESs CONLANT, AND ELEC
Fule 4T LEAST LNE REVOLUTICN PLUS ENTKY.

SLV PROBLEMS EXIST
TRICAL ENERGY REMALN

MISSiUN REV JUATE SECTIUN GRUUP PAGE

APCLLJI 15 JFNL F5/3/71 JELIGHT GENEKAL
JPS RULES 2~3
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MISSION RULES
SEQTION 2 - FLIGHT OPERATIONS RULES « CONTINUED

R ITEM

EARTH ORBIT

A. ENTRY WILL 8E MADE AT THE NEXT BEST PTP WHEN ONE MORE CSM FAILURE WILL
ENTRY CR UNCONTROLLABLE CONDITICNS,

Be ADEQUATE CONSUMABLES wILL BE MAINTAINEC FGR ENTRY IN THE NEXT PTP, MA
SETUP AND ENTRY.

C. THE DEORRIT CAPABILITIES RFQUIRED FOR EARTH ORBIT ARE===
1. TWO METHONS OF DEQRBIT ARE REQUIRED,

24 IF A SUBSEQUENT SINGLF FAILURE WOULD PRECLUDE DEORBIT BY EITHER ME
THE CSM WILL DEORBIY.

3, SPS IS THE PRIME METHOD OF DFORBIT AND SUFFICIENT OELTA V WILL BE
THIS MANEUVER.

4. SM=RCS {4 QUAD) AND SM-CM/RCS KYBRIC WILL BE CONSIDERED AS INDEP
METHODS AS LONG AS INDIVIDUAL SM-RCS QUAD AND GNCS INTEGRITY IS
SUFFICTENY RCS PRNPELLANT 1S AVATLABLE,

5. THE LM PROPULSION SYSTEM (DPS DR RCS) MAY BE USED YO PLACE THE CSM

RESULT IN aN

KING ALLOWANCES

THOD REMAINING,

RESERVED  FUR

ENDENT DFORBIT
MAINTAINED AND

IN AN ORBIT

(HP GREATER THAN OR EQUAL TC BN NM) FRCM WHICH A SM-RCS CR SM=CM/RCS HYBRRID

OFORBIT CAN BE CONDUCTED,
6. UTILIZATION OF RACKUP DENRRIT METHODS WILL BE BASED CN
PRIORITIES ===
(A) SM=RCS
{B) LM PROP PLUS SM=RCS
{CY) SM=CM/RCS HYBRID

(D} LM PROP PLUS SM~CM/RCS HYBRID =

RULE NUMBERS 2~-4 THROUGH
2=10 ARE RESERVED

THE FOLLOWI NG

ASap

FLCR

MISs{ON REV ] CATE SECTIuA : GROUP PAGE

-
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MISSION RULES
SECTION 2 - FLIGHT QPERATIONS RULES - CONTINUED

P

ITEM

2~1l TRANSLUNAR INJECTEION

A, THE TLI WILL BE GO IF THE $/C AND L/V SATISFY THE FOLLOWING CRITER JA~~~

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

2. SUFFICIENTVS-IVB CONSUMABLES ARE AVAILABLE TU ACHIEVE A LUNAR URBILT MESSION

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

COMMUNICATIONS) WHICH RECUIRES TIME FGR EVALUATION.

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

~1z TRANSPOSITECGNs DOCKING AND EJECTION (TO AND E)

ACCUMPLISH HATCH REMCVAL FCR UMBILICAL KCUKUP R CUCKING INTERFACE INSPECT{ON.

WHICH 15 KEQUIRED FGR CMF EVA OPERATICNS (0PS, ETC.)e

Be THE TLI MANEUVER WILL 8E DELAYED UNTIL THE SECCND UPPORTUNITY FJR SUSPECTED FAILURE
CRITICAL SYSTEM [PRIME QR BACKUP~~-MANEUVER, LIFE SUPPORT, CJIOLINGy POWER SEQUENTIALS

C. TLI TARGETING WILL BE SUCH THAT A SAFE CIRCUMLUNAR RETURN TO EARTH CAN BE RE-ESTABLISHED
WITHIN LM OPS CAPABILITY AS LATE AS PC + 2 HRS. THE CAPABIL ITY WILL EXIST TQ ESTABLISH

by THE NCRMAL MINIMUM CABIN PRESSURE REDLINE OF 4«0 PSIA FOR TUNNEL/LM PRESSURIZATICN
SEQUENCES MAY BE WAIVED CURING TD AND E. THE CM WILL BE DEPRESSURIZED. AS REQUIRED

b If NOCRMAL LM EJECTICN 13 NGT SUCCESSFUL, NO ATTEMPT NILL BE MADE TO MAN THE LM AND
TU KECOVER THE ASCENT STAGE. THE ASCENT STAGE MAY HE MANNED FOR RETRIEVAL OF THE EQUIPMEAT

MISSIaN REV | CATE SECTION GRUUP PAGE

APGLLO 15 FNL | 573771 [FLIGHT GENERAL
OPS RULES 2-3
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MISSION RULES

SEGTICN 2 - FLIGHT QOPERATIGNS RULES. ~ CONTINUED

ITE4

=14

TRANSLUNAR COUAST

A,

Be

6%

NO MCC wWILL @E PERFORMED [F LOI CAN BE TARGETED WITHIN OPERATIONAL CONSTRAINTS.

TRANSLUNAR COAST WILL BE TERMINATED IF ADEQUATE CONSUMABLES (CSM  AND/OR M) ARE  NLT

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

THE CREw WILL MAN THE LM FCR BACKUP CCMMUNICATIONS (VOICE, TM, TRACK) IF CSM COMMUNICATIGAS
ARE LGST WiTH THE MSFN, WITH LLSS UF CSM CUMMUIWICATIUNS, A LUNAR ORBIT MISSIUN WILL BE
FLOWN UTILIZING THE LM CCMMUNICATIONS SYSTEMS.,

MCC*S wWILL BE DESIGNED TC MEET LUI TARGETING CUNSTRAINTS WHILE RESERVING A CAPABILITY 7L
PERFORM A RETURN TO EARTH MANEUVER WITH OPS ENGINE AS LATE AS 2 HOURS AFTER PERILUNE ON ThHE
CIKCUNMLUNAR,

FUR A CSM SJLU MISSICNh, MCC*S WILL BE TARGETED 54 A SAFE CIKCUMLUNAR RETURN TO EARTH CAN Bt
ESTABLISHED WITHIN RCS CAPABILITY. -

SIM BAY EXPERIMENT LPERATIGN UDUKING TLC
1. ALL .CRENMAN WILL BE IN THE CSM FCR SIM BAY QUUR JETTISON,
2. SIM gAY CXPERIMEAT RCCM OPERATION wilL BE ¢OR THE&MAL CONTROL ONLY.

3. A NO=GG FCk LOD wlLL AGT PRECLUDE STM BAY OUUR JETTISUN.

LUNAS Ut ] T 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 LO AMPS

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

4. RCS PROPELLANT RESERVE TC ACCOMPLISH TEI CONTROL, TRANSEARTH MCC CONTROL, PTC, AND MINIMUM LUNAR ORBIT
QPERATIONS )

A DPS L0l MAY BE PERFORMED IF REQUIRED TO ACCOMPLISH A LUNAR ORBIT MISSION.

MISSELN REV ]| GATE SECTIuUN GRUUP PAGE

APCLLO 15QFNL ] 5/3/71 JFLIGHT GENERAL
UPS RULES 2=4
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'MISSION RULES
SECTION 2 ~ FLIGHT CPERATIONS RULES - CONTINUED

LUNAK ORBIT

Ay

B

Ue

FOR LCI DISPERSIUNS, IF A STABLE ORBLT HAS NOT REEN ACHIEVED, A& DPS 3)-MINUTE ABORT UR A
DPS 2«HOUR ABORT WILL BE EXECUTED FOLLOWED BY A SUBSEQUENT DPS {0R APS) MANEUVER IF
REQUIRED. -

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

SUFFICIENT CONSUMABLES MLST REMALN TO CUMPLETE THE NEXT MISSIUN PHASE WwITH CAPABILITY 70
SUSTAIN A CRYU TANK LCS3 PCINT DURING THE PHASE AND RETURN TU EARTH WITH AN AVERAGE PuUWER
LEVEL CF 40 AMPS.

THE CSM MUST MAINTAIN AN SPS FUEL RESERVE CAPABILITY FUR THE TEI MANEUVERS AND TRANSEARTH
MCC S,

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

IF NORMAL MISSION OPERATIONS ARE INHEBITED, THE DPS wILL 8F USED FOR TEI WHEN THERE IS A
CHUICE BETWEEN THE DPS AND $PS.

LUNAR URBIT SCIENCE CPERATIONS

l. N EVA WILL BE PERFCRMFD FUR SYSTEMS TROUBLE SHOOTING ON AN INDIVIOUAL SIM
BAY MALFUNCTION

2. RF ACTIVATIUN LF THE P AND FS wiLL NIOT OUCCUR UNTIL MCC SUPPORT OF LM SYSTEMS
HAS CEASED

3. THE SIM BAY DUCR WiLL NOT BE JETTISGNED IN LUNAK URBIT UNLESS THE LM (WITH
TEI CAPABILITY) IS COCKEU TO THE CSM AND ALL CREWMEN ARE IN THE CSW,

MISSIJN REV | CATE SECTIGN GROUP PAGE
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MISSION RULES
SECTIGN 2 - FLIGHT OPERATICNS RULES - CONTINUED

2-17

z-1y

=23

2= 24

LESCENT QRBIT. INSERTICN (DCI)

PUI WILL BE PERFORMED ONLY IF A LUNAR LANDING MISSION CAN BE ACCUMPL ISHED. AN LOLI=2 MANEUVER
WiLL BE PERFORMED TG, ATTAIN APPRUXIMATELY A 60 NM CIRCULAR ORBIT.

INTRAVEHICULAR TRANSFER

JNE HARDSULT [VT FROM THE CS™ TG THE LM wilt BE ACCCMPLISHED IF A REASTINABLE CHANCE EXISTS THat
CORKECTLIVE ACTION CAN BE TAKEN FUR A LM/TUNNEL PKESSURIZAVIOUN,.

DUCKEY LM OPERATION
FOR AN IMPENDING HAZARDUUS SLTUATION RESULTING FROM A DESCENT STAGE PROBLEM, THE STAGE WILL BE

JETTI SONED AND ASCENT STAGE OPERATIONS wiiL CCNTINUE AFTER THE VEHICLE HaS MOVED TO A SAFE
OISTANCE.

RULE NUMBERS 2-19 AND
2-20 ARE RESERVED

COM/LM UndUCKING AND SEPARATILN

A A AANNED LM wItl NOT BE UNCOCKEL FRUN THE C3M wITHUUT INDEPENDENT MANELVER CAPABILITY (F
BuTh VEHICLES TL RENDEZVLUS. A CEVA IS AN ACCEPTABLE CREW TRANSFFR CAPABILITY TO ALLCMW
JNULCKING AND CONTINLAT{UN UF THE LANDING MISSIONG -

e EVT CAPABILITY [I5 REQUIRED FUR MANNEL UnCUCKING.

L. VHF CCMMUNICATIUNS AwE YANCATORY FCR SEPARATIOA.

C3M LUNAK CRETT UNDOCKED
A. JILLCKING T PUl
1. LGS UF REDUNDANT CAPABILITY IN CRITICAL SYSTEMS WILL BE CAUSE TO TERMINATE
THE LANDING  MISSICNh. LM SYSTEMS MAY BE UTILIZED TO PRUVIDE SYSTEMS
KEDUNUANCY FCR CCNTINUATIUN OF AN ALTERNATE MISSION,

2. LCSS GF CSM KRESCLE CAPABILETY wiLl Bk CAUSF FOR TERMINATING THE MISSION AND
PERFURAING A LM ACTIVE KENDEZVOUS ASAP,

te PDI TC LANUING

N) CS¥ FALLURES WILL BE CAUSE FUK AUGORT DURING PUWERED DESCENT EXCEPT THOSE CONFIRMED 5P
FAILURES REJQUIRING RETENFICN UF LM PRCPULSIIN CAPABILITY.

Ca LUNAR STAY

FATLURE TC MALNTAIN REDUMCANT CAPABILITY In SYSTeEMS REQUIRFD FOR TEI OR LIFF  SUPPURT MWItL
3€ CAUSE FGR TERMINATION OF LUNAR STAY,

ke SERVED

LM-pPo1

FOR PUL, THE LM MUST MEET THE LUNAR STAY wiTh Eva (STARTUP UR SURFACE) CRITERTA, HAVE THE
CAPABILITY Tu LANDs ABCEND. ARD RENDEZVOUS WITHOUT VINLATING ANY SPECIFIC MISSION RULES (R
rEULT NES.

MISSION REV] CATE SECTICA GROUP PAGE

APCLLU 15| FNL | 5/3/71 | FLIGHT GENERAL
uPS RULES 2=6
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MISSION RULES
SECTICN 2 - FLIGHT OPERATIONS RULES ~ CONT LNUED

ITEM

224

LM-POWERED DESCENT

IF A SYSTEMS FAILURE OCCURS AND A GHUOICE IS AVAILABLE=--

A

POl 70 HIGH GATE

REDUNDANT CAPABILITY OF CRITICAL LM SYSTEMS AND SYSTEMS NEEDED FOR AN EVA ARE REQUIRED TO HIGH GATE,
EARLY IN POWERED DESCENT, IF AN ABORT 1S 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 CONTINVE POWERED DESCENT TO PDI + 6 + 10 TO ACHIEVE A SHORTER
RENDEZVOUS,

HLIGH GATE TU TOQUGHDUWAM

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

LM-LUNAR STAY

A

UNLY THGSE VIME-CRITICAL SYSTEMS FAILURES OR TRENDS THAT INDICATE [IMPEMIING L[GSS OF THE
CAPABILITY TO ASCEND AND ACHIEVE A SAFE DRBIT willL BE CAUSE FOR AN [MMEDIATE ABORT (ANYTENME
LIFTOFF) FRUM THE LUNAR SURFACE.

LOSS CF KEDUNDANT CAPASILITY IN CRITICAL LM SYSTEMS IS CAUSE FOR ABORT AT THE NEXT BEST
OPPUORTUNITY.

MISSION REV ]| DATE SECTION GROUP P AGE

APGLLO 15FFNL ] 5/3/71 JFLIGHT GENERAL
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SECVICN 2 - FLIGHT OPERATIONS RULES —~ CONTINUED

ITEM

-

=27

LUNAK SURFACE EvA'S

it

FOR THE NOMINAL (TWC-MAN) EVA, TOTAL EMU LIFE SUPPORT SYSTEMS CAPABILITY AND CRITICAL
INSTRUMENTATION FOR BCTH ASTRONAUTS ARE REQUIRED.,

A UNE-MAN EVA MAY BF INITIATED,

THE ACTIVATION CLF THE (OPS [N THE MAKE UP MUOE Ok OF THE BSLSS (WITH SUFFICIENT CONSUMABLES)
wlLL REQUIRE EXPEDITICUS COMPLETIGN OF THE SPECIFIC ACTIVITY BEING PERFFRMED, FOLLOWED BY
IMMEDIATE RETURN TO THE LM, ACTIVATICN CF THE LM IN HIGH OK LOK PURGE MUDE WILL REUUIRE
IMMEOLATE RETURN TO 'THE LM,

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

AN EVA TRAVERSE LIMIT WILL BE APPLIEU ALLOWING OUNE FAILURE {LRV, PLSSy ®BSLSS5) wWlTH THE
CAPABILITY TO RETURN TO THE LM. THE MAXIMUM ACCEPTARLE CREW HEAT STORAGE S 300 8TU*S.

ALL PLANNED EVA'S WILL EACLUDE & 3G-MINUTE, PCST-EVA RESERVE ON EMU CONSUMABLES.
1. ThU-PAN EVA

CPERATIUNAL LRy

{A) EVA EXCURSICNS willL 8E LIMITED TO ALLOW PLSS WALKBACK ASSUMING NO PLSS FAILURESa

4B)  EVA EXCURSICNS WILL o& LIM{TEC TO SUPPORT RICEBACK WITH A FAILED PLSS, USING
BSLSS AND THE CPS IN LUW PURGE FLUW,

ML LRV AVAILABLE

(A} EVA EXCURSICNS WILL BE LIMITED TO A B35LSS WALKBACK CAPABILITY USING THE OPS IN
Luw PURGE FLOwW.

(B1  wITH NO BSLSS, THE EVA EXCURSIUNS wILL BE LIMITED, ALLOWING L¥ RETURN USING THE
LPS 1 MIGH PURGE FLuw.

2 CNE=MAN EVA N

CPERATIOLNAL LRV

(A)  EVA EXCLRSICNS wlLL BE LIMITED TO PLSS wALKHACK CAPABILITY ASSUMING NO PLSS
FATLURE S

(o) EVA EXCURSIUNS wllLL ot LIMITED, ALLOWING DRIVEBACK USING OPS ON HIGH PURGE FLOWs
NC LRV AVAILABLE

(A)  EVA EXCURSICNS wILL SE LIMITED Tu ALLUW WALKBACK TN THE LM, YTILEZING THE OPS IN
HIGH PURGE FLCw.

CUMMUNICATIONS

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

24 FCF KCHMAL NPERATIINS, BUTH EVA CREWMEN WILL MOT REMAIN OJUTSIDE OF MSFN
CLVERAGE FLw A PENIOL  ©XCEEDING 5 MINUTES, WITH LCRUZANTENNA PROBLEMS
PREVENTING CUMM CURING A TRAVERSEy 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 CAPABILITY, THE CREW WILL RETURN YO THE
VICINITY OF THE LM AND RE~ESTABLISH COMM WITH THE MCC VIA LM RELAY.

4 WITH LOSS OF LM VHF COMMUNICAT IGAS THE CHEW wILL EGRESSy ACTIVATE THE LCRU.
AND CONTINUE WUKMAL SUKFALE QPERATLIONS.

5. THE LLRY MAY BE HANC CARRIEU TC EXTEND THE ALLOWABLE THAVERSE DISTANCES FROM
THE LM UK THE LRV (AS REGUIRED) Tu MAINTALN CUMMUNICATIOUNS,

A VACUUM TKANSFER WILL JNLY BE ATTEMPTED IN AN EMERGENCY.

M1SSION REV | CATE SECTILN GRUUP PAGE
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SEGVION 2 - FLIGHT GPERATIONS RULES ~ GONTINUED

1TEM

-

2-27
CONT

Je

Ke

THE LM MILL NOT BE PRESSURIZED wWITH & CREWMAN ON THE LUNAR SURFACE.

THE ABCUNT OF SCEENTIFIC EQUIPMENT AND PAYLOAD TAKEN (NTO THE ASCENT STAGE AT THE

CONCLUSLON OF ANY EVA WILL BE LIMITED SU A DEPRESSURIZATION TO JETTISDN EXCESS WEIGHT PRIG
TO ASCENT wiLL. NOT BE RECUIRED. .

BOTH PLSS'S AND OPS hlilL BE RETAINED UNTIL YWD LLFE SUPPORT UNITS (2 0PS, 2 PLSSy OR 1 PLSS
+ 1 OPS) HAVE BEEN VERIFIED TU MAVE SUFFICIENT CONSUMABLES TO SUPPORT CFVA.

FOR THE TWQ~MAN EVA, THE COR WILL ALNAYS EGRESS FIRST AND INGRESS LAST LNLESS THE CDR HAS
INLTIATED AN OPS PURGE. THIS WILL 4NSURE THAT THE COR IS IN THE LEFT PILOT POSITICN
SHOULD ASCENT BE REGUIREC WITHOUT AN CPPORTUNITY TO DOFF THE EMU*S,

MISSION REV | CATE SECTIUM GROUP PAGE

APOLLU 15(FNL ] 3/3/71 JFLIGHT GENERAL
UPS RULES 2-9
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SEQTION 2 ~ FLIGHT OPERATICNS. RULES - CONTINUED

I[TEM

2-28

2= 2%

2- 30

ASCENT
IN THE EVENT OF PROCEDURAL ERAQRS OR SYSTEMS PROBLEMS WHICH RESULT [N LOSS OF SOME CAPABILITY

USED FOR ASCENT OR FOR RENDEZVOUS AND WHIGH CAN BE CORRECTED IN ONE REV, IT [S BETTER TGO DELAY
ASCENT FCOR LNE REN AND CCRRECT THE SITUATICN THAN IT IS TO LIFT OFF ON TIME.

RENDEZVODUS

Al SELECTION OF THE ACTIVE VERICLE FOR RENDEZVOUS AND DOCKING WILL BE DETERMINED BY THE FLIGHT
DIRECTOR AND THE FLIGHT CREW BASED UPON CONSUMABLES AND SYSTEMS PERFORMANCE « THE TOTAL LM
CAPABILITY WwELL BE DECICATED TQ ACCUMPLISHING THE RENDEZVOUS,

B THE SHORT RNDZ PROFILE WILL BE -PERFORMED IF THE MANDATGRY CSM AND LM SYSTEM CONSTRAINTS CAN

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

KETENTION CF THE LM ASC STAGE
CUNSIDERATICN WILL BE GIVEN TC RETAINING THE ASC STAGE TO PROVIDE REDUNDANT CAPABILLITY AFTER CSH

SYSTEM FAILURES, IF THE ASC STAGE MUST BE RETAINED FUR TEI, THE DELTA VELOCITY RESERVED FCR
WEATHER AVUIDANCE MAY BE TRADED CFF TU ACCCMPLISH A FASTER EARTH RETURN TIME.

TRANSEARTH CCAST

A THE STEEP TARGET LINE WILL BE USED FOR 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 SHALROW TARGET LINE
WILL BE USED.

Be MCC 'S FAY BE USED FOR LANDING AREA CONTRLL PRIOR TO ENTRY INTERFACE WMINUS 24 HOURS FCR
RECOVERY ACCESS VINLATIONS, UNACCEPTABLE WEATHER,. OR LAND MASSES IN ANY PART OF THE
OPEKATIONAL FOOTPRINT,

C. IF THE FLIGHTPATH ANGLE IS OQUTSIDE THE -ENTRY CCOKRIDOR, AN MCC WILL BE EXECUTED AS SOON AS
PRACTICAL.

Le MCL 'S wllL Bt ACCCMPLISHED EBY THE SPS IF NECESSARY TO MAINTAIN RCS REDLINEB.

TRANSEARTH COAST EVA

A, THE TEC Eva WILL BE INITLATED ONLY FCR RETRIEVAL OF FELM FROM THE PAN CAMERA OR MAPPING
CAMERA

Be THE CSM OXYGEN SUPPLY, THE 0OPS, AND CRITICAL INSTRUMENTATION MUST ALL 9E GO FOR EVA.

Ce ACTIVATION OF THE OPS DURING THE EVA WILL REQUEIRE EXPEDITIOUS COMPLETION OF THE ACTIVIY
BEING PERFURMED, FOLLCHWED BY IMMEDIATE CM INGRESS. FIFTEEN MINUTES ON THME OPS WILL BE
RESERVED FOR CM INGRESS AND REPRESSURIZATIuN,

e ALL RCS THRUSTER 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 PER10D.

) 4 VACLUM TRANSFER WILL CALY BE ATTEMPTEC IN AN EMERGENCY.
G ALL SIM BAY POGWER WILL OE CISABLED FCR THE EVA,

H. THE EVA WILL BE {NHIBITEC FOR PROPELLANT LEAK.

MI SSTUN REV{ CATE SECTICN GROLP PAGE

APGLLO 15)FNL] 573771 | FLIGHT GENERAL
UPS RULES 2-10




NASA - Manned Spacecraft Center
MISSION RULES

SECTICN 2 ~ FLIGHT OPERATION RULES - GONCLUDED

ITEM

ALTERNATE MISSICN

A EQ
l. CSM CNLY - Eo SCIENGCE, SPS INCLINATLON CHANGE. ORBIT FOR SCIENCE CPERATIONS
WILL BE A TRADE-CFF TC PRUVICE MCST UPTIMUM SIM BAY PHOTGGRAPHY CONDITIONS
YET REMAIN WITHIN RCS DEORBIT CAPABILITY.

2. CSM/LM ~ EG SCIENCE, INCLINATIUN CHANGE, ESTABLISH ORBIT FUR OPTLIHUM SIM BAY
PHOTOGKAPHY GONDITICNS.

te Lo

1. CSM UNLY = SIM-BAY EXPERIMENTS. APPROXIMATELY 6-DAY STAY, &0 WM CIRCULAR
CRBIT,

2. CSM/LM (NGO LANOING CAPABILLTY) - SIM BAY EXPERIMENTS. APPROXIMATELY  6-DAY
STAY, 60 NM CIRCULAR CRBIT, DPS TEl. .

Ca IN ANY ALTERNATE MISSICN WITHIN THE CONSTRAINTS OF PROPELLANT REMAINING ANO OTHER

UPERATIONAL CONSIDERATICAS SUCH AS CREW SAFETY AND SYSTEMS LIFETIME, THE COMBINED
ASC/DES STAGES WILL BE ODISPUSED UF IN THE FULLCWING URDER OF DESCENDING PR{ORITY---

te LUNAR IMPACT
2. CCEAN [MPACT

3. LUNAR ORBIT

LN

MISSION REV | CATE SECTIEN GROUP PAGE

APCLLO AS|FNL | 5/3771 | FLIGHT ‘ GENERAL
UPS RULES 2-11




3 MISSION RULE

SUMMARY




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 3 - MISSION RULE SUMMARY

1Ten

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

THE 3UMMARY KULES PLUS THF CHERT ARE REWUIRED TU ENCUMPASS EACH PHASE.

THE CAPABILLITY LISTED IN THE CHARTS AKE THE REQUIKEMENTS FOR INITIATION OR CONTINUATION OF 4
ril SS5T0N PHASE UR EVENT. MISSION EVENTS FROM UNDUCKING TO PDT IGNITION REQULIRE THAT YHE VEHICLES
MEET THE LUNAR STAY WITH EVA CRITERLA AND HAVE THE CAPABILETY TO LAND, ASCEND, AND RENDEZVOUS.

Ft LAUNCH WiLL RE ABORTED FOR THE FOLLCWING PEASONS~=-
A, SLV '
$=1C ACJACENT ENGINES CUT (TIME DEPENCENT)
S-11 GIMBAL ACTUATOK FARCCVER INBUARE PRIUR TO $-Ivié TO CUI CAPABILITY
VICLATICN CF AUTO/MANLAL ELCS tIMITS
S=I1 ENGINE FAILURES (TINME LEPENDENT}
S=11 LCSS CF CONTROL {TIFE LEPENDENT )
FATLURE OF SECUND PLANE SEPARAT fUN
S-lvl LOSS OF HYDRAULIC FLUID (FRIGR TG S-1VB IGNITION)
S=IV3 LJSS aF THRUST {TIFE DEPENDENT) (PCSSIBLE CUL CAPABILITY)
S+IvB COLD HE SHUTUFF VALVE(S) FAILED CPEN
P CsHM
1.  ENVIRUNMENTAL
LCSS OF CABIN ANC SUIT PRESSURE
LLSS F CABIN PRESSLRE AND SUIT CIRCULATICN
FIRE/SMUKE IN M
LCSS CF CABIN PPE3SSURE AND 02 MANIFCLD LEAK
2, ELECTRICAL
THE FULLUWING PCWER STCURLES ARE REQUIRED TU CONTINUE LAUNCH===
(A) GNE F/C U+ AUX BAT PLUS CMNE ENTRY HAT, OK
(B) THREE ENTHRY BATS
LNCONTRGLLABLE SHGRTED MAIN BUS
LCSS GF ROTH AC BUSES DUKIAG MCDE [ OR MGGE I
3. PRUPULSIJN

SLSTAINED LEAK CR LUSS OF HE PRESSURE (SOURCE UR MANTFOLD) IN B8O CM=-RCS
RINGS (MUDE I CALY)

Lo VIDLATICN JF TRAJECTCRY LIMIT LINES
. Teav DISCRETION wWiLl EE LSED FiR=—=—-=
1. SULT/CABIN COCNTAMINATIUN

2. FEDICAL PROBLEMS

MISSIUN REVE DATE SECTIUN GROUP P AGE

APOLLO 1S]FNL ] 5/3/71 JMISSION KULE LAUNCH PHASE
SUMMARY 3]




NASA - Manned Spacecraft Center

MISSION RULES
SECTION ¥ - MISS{ON RULE SUMMARY = CONTINUED

1TEM
3-2 THE S~{vB EARLY STAGING wEILL RE USED AFTER 'S-Ivs 7Q COI* CAPABILITY FOR THE FOLLOWING ---
S$~I1 GIMBAL ACTUATOR INBCARD HARDOQVER
S=-I1 LESS CF CCNTROL
S-11 ENGINE FAILURES
S=IV8 CLLD HE SHUTUFF VALVE{S) FAILS CPEN (AFTER TWR JETT)
3-2 SHITCHOVER TO CSM GUIDANCE WILL BE PERFCRMED FOR--

SATURN GUIDANCE REFERENCE FAILURE

wult NUMBERS 3-4 THRLUGH
4=10 ARE RESERVED

MLSSION REV ] CATE SECTIGH GRUUP PAGE

APOLLO Y151FNL ] 573/71 JMISSION RULE LAUNCH PHASE
SUMMARY 3-2
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MISSION RULES

SECTICN 3 - MISSION RULE SUMMARY ~ CONTINUED

LTEM

=11

=1ls

* EARTH ORBIT !

CSM SEPAKATION FROM }HE S-IVB (WITHOUT LM EXTRACTION) WILL BE PERFORMED EARLY FOR THE FOULLOWIAG

SLY CUNDITIGNS (CUNSIDERATION WILL B€ GIVEN TC EXTRACTING THE LM LATER IF THE CONDITION CAN

LURRECTED)

*5-1VB RANGE SAFETY PROPELLANT CISPEKSAL SYSTEM ARMS INADVEKTENTLY AFTER INSERTION AND PRIOR
SAFING

¥5~IVB LOX TANK PRESS IS GREATER THAN 50 #SI

Lidss UF ATTITUDE CONTROL LURING TBS (CREW CISCRETIGNI

*5-IVHB COMMON BULKHEAD DELTA PRESSURE EXCEEDS LIMITS

®STARKT BCTTLE GREATER THAN 1390 PSIaA

*PERFIIRM SPS MANEUVER TO A SAFE DISTANCE

CSM SEPAKATICN HROM THE S-Ivad (WITH LM EXTRACTION) WILL BE PEREORMED FQR-=-

A, S-IVB NU-GJ FOR TLI

e CSM NC-uC FOR TL1 BUT GO FOK EARTH CRBET MISS [uN

TLi wlble B8 INAIBITED FOR===

INSUFFICIENT PROPELLANT REMAINS FUR ALKIEVING A TBD NM APOGEE ELL IPSE

>-1vik ENGINE MAIN LUGX VALVE FAILS TC CLCSE AT CUTDFF

LUSS JF ATTYITUDBE CCONTACL

CUNRFIRMED ACTUATCR HARUDOVEH

LuSS UF ENGInkE HYDRAULIC FLUIR

MISALIGNMENT RATE BETWEEN THE IU AND IMU IS GUTSIDE LIMITS

UNALCEPTABLE DIFFERENCES PETWEEN CMC AND IU PLATFORM VELOCITY COMPONENTS OR  TOTAL VELOCITY
[45ER TIUN

JALCEPTABLE DIFFERENCE oETWrEN MSFN AND {U CPBITAL DECISION PARAMETERS

et

Ty

AY

MI SSEUN REV ] UATE SECTICN LGROUP PAGE

AFCLLO 15]FNL | 5/3/71 |MISSION RULE EARTH ORHBIT
SUMMARY 3~3
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NASA - Manned Spacecraﬂ_ Center

MISSION RULES

[TLM

[ TN

3=14

=19

=1t

h,
the
Ca

UJe

TLI

CSM SEPERATION (wITH 24=SEC R(CS ASAP FROM THE S—[VE WILL HE DONE

- TUI wILL BE TERMINATED FOR =---

PITCH OR YAw BODY RATES GREATER THAN 10 DEG/SEC

HOLL BEDY RATE GREATER THAN 20 DEG/SEC

PITCH CR YAW ATTITUDE DEVIATIONS FROM NOMINAL PRUFILES IN EXCESS OF DEG

UVEKBURN WHEKRE VI

WILL BE PERFORMED wlThk MARNUAL BACKUP FQR-=-

(CMC) EQUALS VI (PAC) PLUS 2 SECUNDS

A SATURN GULOANCE REFERENCE FALLURE —-= (SM TAKEGVER IN EARTH ORBIT OR CURING Yil

SATURN ACCELERCMETER FAILURES ===

INERTIAL VELUCITY FRUM THE CMC,

CulT: L,

RULFS 3-17 THRUUGH 3-20

AKE

RESEKVEC,

FOR LOSS OF

IU CCMPUTER CONTROL WITH A MANUAL CUTCFF BASED

S=Ive

OGN  TOTAL

ATTITUCE

MISSION

CATE

SECTIUN

GRULIP

PAGE

APOLLD )5

FAL

5743771

MISSIUN RULE
SUMMARY

EARTH ORBIT

4y
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MISSION RULES

SECTICON 3 - MISSLON RULE SUMMARY ~ COMTINUED

ITEM

Lt i o

*T0 AND E*

3-21 TD AND E WlLL NCT BE‘PERFCRMEE FCR==-
A, PILCTS EVALUATIUN OF RATES AND ATTITUDES, AND SLA CONFIGURATION NUT ACCEPTABLE.
Ba THE SLV IS NO-GO FOR--=-

| VICLATION OF S-Pwd BULKHEAD ODELTA P LIMITS

2 LEX TANK PKESSLRE GREATER THAN 50 PSI

RULE NUMBERS 3-22 THKOUGH
3= 29 ARt RESERVED.

MISSIDN KFV | DATE SECTICN GROUP PAGE

APCLLU IS ]FNL §5/3/T1 JMISSION RULE TC AND E
SUMMARY 3-5
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MISSION RULES
BECTIGN 3 - MISSION RULE SUMMARY

= CONT [NUED

3= 3

=31

-

' TRANSLUNAR COAST !

THE G AND N WILL BE THE PRIMARY MODE DF EXECUTING TRANSLUNAR MCC.

MIVCJURSE CURRECTION NOMINAL EXECUTLUN PGINTS WILL BE AT THE FOLLOWING=—-

A, TLI /G + 9 HOUKS

B TLI C/C + 29 HUUKS

C. LOT = 22 HCURS

Lo LNI = 5 HUURS

UUREnG THE LJD BURNy THE FLIGFT CREW wILL TAKE THE FOLLOWING ACTION---

MULE TiMe
| c I3
1434 TU

1+55 T:)

[ 1+57 11
Iy 3407 T

Ly ALL ABOF

CHanT,

D CONTRCL LIM[TS aAPPLY AS

Lcl

T MANEUVERS ARF

T+34

L+56

1457

30T

6432

DELTA T

J TG 1+34
1+34 T
3enn T

RULES 3=33% THRCUGH
3-37 ARE KESERVED.

IF ANY oALL vaLU: CLUSES
PRIL#

12

EXL-V
C/l

SEL

LUL ABCRT PULES

DELTA VM
O 10 642
642 T0O 789

784 T 819

gy TG 1313

1313 Tu 2954

TYPE ABORT

DPS 2-HR OIFPECT ABORY
DPS 30~-MIN DIRECT ABURT

0PS YO DEPLETICN 30-MIN DIRECT
ABUKT FOLLOWED RY AN APS BURN
2 HOURS LATER :

DPS 2-IMPULSE CIRCUMLUNAR ABORT

EXECUTE TEL (SPS OR DPS) AT NEXT
OPPGRTUNITY OR INITIAYE ALTERNATE
MISS ION

MCC TARGETED EXCEPT THE UPS 30=MIN ABUKT IS TAKEN FRUM THE CREN

FOLL WS -~ ~
LCI DELTA V

PREMATURELY

LIMITS

SHUT COWN GDUD BANK

L CUTukr FOK VEKIFICATION CF THE FATLURE

NCTE

REFERENCE RULE 3~86 FUR DEFINITION LF TIGHT AND LOOSF LIMITS

MISSIUN REV ] DATE SECTICN GROUP PAGE
APCLLY 15| FNL | 5/3/71 VMISSIGN wULE TRANSLUNAR
SUMMARY COAST 3-6
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MISSION RULES
SECTICN 3 - MISSTUN RULE SUMMARY - CONTINUED

1TEM

' LUNAR CRBIT *

PRIOR TO UNDOCKING, CSM MANEUVERS WILL BE SCHEDULED WHEN KEQUIRED TO CORSECT THE FULLuwW! b
SITUATIONS=--

A.
B
Co

U

DO1
A

ide

uul
A,

B,

c.

MISS DISTANCE OVER THE LLS GREATER THAN 0.5 DEG OUT OF PLANE,
DEVIATION IN APPROACH AZIMUTH GREATER THAN +/- 10 DEG FROM THE NOMINAL .
CURRENT PERICYNTHION ALTITUDFE LESS THAN 30,000 FT.

PREDICTED ALTITUDE AT PCI  IGNITIUW LESS THAN 30,000 FT (R GREATER THAN 73,000
(PREDICTICNS WILL BE BIASED USING EXPECTED/CALCULATED wORST CASE PROPUGATION ERRORS).

NCTE

WHEN PCSSIBLE ANY REJUIRED MANEUVERS(S) WOULD RE
SCHEDULED SHORTLY AFTER CREW WAKE=-UP DN POI DAY.

KESIDUALS-~-~=
UNDERBURNS (POSITIVE RESICUALS) wiLL ALY BE TRIMMED.
FOOR NVERBUKNS (NEGATIVE RESIDUALS)y TRIM G AND N AXIS T8 WITHIN 1 FPS.

1. FCR CVERBUKRNS LESS [HAN 2.2 FPS, THIM TO -1 FPS WITHIN THE =% SM RCS
THRUSTERS

2. FOR CVERBURNS GREATER THAN 2,2 FPS BUT LESS THAN 10 FPS, PITCH 187 DEGREES
ANG TRIM TU FPS USING X S# RCS THRUSTERS

3. RESIQUALS GREATER TrHAN 1O FPS WILL BE TRIMMED USING SPS

IF elTHER THE L AND N HAS CBVIOUSLY MALFUNCTIONED, THE NEGATIVE RESIDUAL INDLCATED 8y
EMS wILL BE TRIMMED. '

T4IM MANFUVEK RESICUALS---
TRIM THE IN-PLANE HORIZONTAL RESIDUALS (UNDERBURNS AND OVERBURNS) TO * 2 FPS,
FOR OVERBURN RESIDUALS (IN-PLANE HORIZONTAL)

1. 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

IF THE GEN HAS OBVIQUSLY MALFUNCTIONED, THE EMS WILL BE UTILIZED TO TRIM THE IN~PLANE
HORIZONTAL RESIDUAL.

OUT-OF-PLANE AND RADIAL RESIDUALS WELL NOT BE TRIMMED.

T

TrE

MESSION RFEV | CATE SECTICN GRUUP PAGE

APCLLO 15 FFNL § 5/73/71 JMISSIUN wULE LUNAR ORBIT
SUMMARY 3=7
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MISSION RULES
SECTION 3 - MISSLGN RULE SUMMARY - CONYINUED

ITEM

3-41 AT A0S AFTER DGI AND THE DAOI TRIM MANEUVER, THE REQUIREMENT FOK THE BAILOUT MANEUVER WILL G&F
DETERMINED BY EVALUATEION LF FHE THREE TRAJECTCRY MONITORING SOURCES. THESE SQURCES = G AND N,
EMSs AND MSFN = WELL BE EXAMINED WITH THE FOLLOWING CRITERI[A==-

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

B. IF MSFN RADAR DATA IS INVALID OR UNAVAILABLE, THE FOLLOWING CRITERIA APPLY-—-

L. [.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 1S 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 BD CYCLES
PER SECOND,

=4 THE FOLLOWING  RMDZ/KESCUE UOPTIONS wWILL BE UTILIZER AS NECESSARY FOR FAILURES REQUIRING
TERMINATION GF LUNAR LANDING-==

A, FOR FOLLOWING RN

As FOR FALLURES FROM CIRCULARIZATIONTO CIRCULARIZATION PLUS 1 HR, EXECUTE THE PDI ZERO ABCRT
SEQUENCE WITH DOCKING IN ABOUT 3-1/4 HR.

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

C. 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 5-1/4% HR, FOR
ABORTS AFTER 6 MIN 10 SEC, DOCKING WILL OCCUR WITHIN 3~1/4 HR.

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

wiLE NUMBERS 3-43 THROUGH

3=48 ARE RESEKVED

MISSION REV ]| DATE SECTIUN GRULP PAGE

APCLLO 1SFNL | 5/3/T71 JMISSION RULE LUNAR DRBIT
SUMNMARY 3-8
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MISSION RULES
SECTION 3 - MISSICM RULE SUMMARY - CONTINUED

3-a% PO1 IGNLITION

THE FULLLWING ACTION WILL BE TAKEN===

A, AUTG ULLAGE Guub

- IF NO AUTU DPS IGNs FLIGHT CREW PExFURM MANUAL UPS TGNITIOM
B. WU ALTL ULLAGE

-FLIGHT CREW BACK UP THE ULLAGE MANEUVER

=IF NC AUTC DPS IGN FLIGHT CREW WILL NC-GO PODI

=5" L DaTA [S REQLIRED FOR LAMDING---
A.  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 CONTINUQUS TO PB4 — CONTINUE MISSION IF LOSS OF
LOCK CCCURS IN P64,

3. LR DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DROPOUT - CONTINUE TO PG,
CAY LANDING RADAR REGAINED IN Pbk
C1)  DATA ACCEPTED BY LGC - CONTINUE MISSION
(2)  DATA NOT ACCEPTED BY LGC - ATTEMPT MANUAL LANDING
® LANDING RADAR NOT REGAINED IN P64 ~ ABORT
4, LATE LR LOCK-CN WITH DATA BEING INCORPORATED AND CONVERGING — CONTINUE TO PG4,
(A) DATA ACCEPTED BY LGC - CONTINUE MISSION
3 DATA NOT ACCEPTED BY LGC ~ ATTEMPT MANUAL LANDING
B. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPORATION=~r
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 PGMNS NAVIGATION ERRORS, CONVIRMED BY
DOPPLER BUT NOT BY AGS, THAT CAUSE THE MSPN-PGNS RADIAL VELOCITY DIFFERENCE
TO EXCEED -20 FPS - ABORT

3. PGNS ALTITUDE LESS THAN 10,000 FEET---

(B) RAIDAL N6 NOT INCORPORATED ~ ABORT
i, PGNS ALTUTUDE LESS THAN 6,000 FEET---ABORT

MisSIUN KEV] CaTE SECTICN GROUP PAGE

APCLLU 1SPENL] 5/73/71 I MISSICN RULE LUNAR ORBIT
SUMMARY 3-9
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MISSION RULES
BECTION 3 - MISSICN RULE SUMMARY — CONTINUED

LTEM

3-51

POWERED DESCENT WILL BE TERMINATED FCR THE FOLLOWING~--

A, PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS; THAT RESULTS IN THE FOLLOWING
AGS-PENS VELOCITY DIFFERENCE--- '

DEL¥A X DOT (DOWNRANGE) GREATER THAN + TBD OR -45 FPS
DELTA Y DOT (CROSSRANGE) GREATER THAM %90 FPS
DELTA 2 DOT (RADIAL) GREATER THAN +TBD OR -35 FPS

B. PGNS NAVIGATION ERRORS, CONVIRMED BY DOPPLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE
FOLLOWING MSFN~PGNS VELCCITY DIFFERENCES—--

DELTA Y DOT (CROSSRANGE) GREATER THAN *200 FPs

DELTA Z DOT (RADIAL) GREATER THAN + TBD OR - 35 FPS
C. COMMANDED THRUST INCREASING PRIOR TO THROTTLE-DOWN OR P63 TGO = 80 SEC.
D, NO THROTTLE RECOVERY BY P63/Pb4 PROGRAM SWITCH PLUS 15 SEC
E. FAILURE TO-ACHIEVE FTP BY NOMINAL TIG +31 SEC (ABORT AT GTC DIVERGENCE,)
F. FAILURE TO ENTER PB4 WHEN TGO EQUALS 60 SECONDS

G.  THE FOLLOWING PGNS ALARMS---20105,00214%, 20430,20607,21103,20607,01107,21204,21302,21401,00402
CCONTINUING)

H. VIOLATION OF THE TIME BIASED DPS ABORT BOUNDARY

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

AN ASDRT wlllL NOT BE PERFCRMEC FUR PGNS FAILURE AFTER OBTAINING PITCHOVER IN THE APPROACH PHASE.

WULE nNJMUER
3=%3 15 RESERVED.

MISSION REV | LATE SECTION GROUP P AGE

APGLLO 15])FNL | 5/3/71 {MISSION RULE PUWERED
SUMMARY OESCENT 3-10
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MISSION RULES
SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

ITEM

3-54

*LUNAR SURFACE EVA PHASE!

——— e ————

CONSTRAINTS AND GPTIONS

A,

8.

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.

VARICUS COMBINATIONS OF AVAILABLE EQUIPMENT AND CAPABILITY WILL BE UTILIZED AS REQUIRED TO
ACCOMPLISH TRAVERSE OBUJECTIVES (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.).

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

1. COMMUNICATIONS (VHF TRANSMISSICN KANGE ASSUMING LEVEL SURFACE WITH LUNAR
RAUIUS JF CURVATURE)

3
1

USING THIS RELAY TECHNIQUE, THE MAX IMUM THAVEKSE DISTANCE FROM THFE LM IS
APPRUXIMATELY 3.9 K¥,

—1 COR ] LMP

| e T
LCRU
J.93 KM

85 KM Neb5 KM

2. ENU CUNSUMABLES = SEE FOLLCWING PAGE

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
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 = MISSION RULE SUMMARY = CONTINUED

REV} ITEM
EMU CONSUMARBLES
LRV/BSLSS/0PS (LA, EVAl
WALKING/PLSS BSLSS
. CONSTRAINT?
DIsT DIsT
FROM LRV/0PS (H)® | : E:eu
‘LM MAN EVA
WALKING/BSLSS/0PS (L) -
WALKING/OPS {H)°+d CONSTRAWT®
F
EVA TIME : DIST FROM LM
i
EVA ?
LRV/BSLSS/OPS(L)‘\
) BSLSS
1 WALKING/PLSS! D S RAINTY
o, b,
M LRV/OPS (W) LRV
it WALKING/BSLSS/0PS (L)
! ‘ BSLSS
WALKING/0PS (H)°r* CONSTRAINT
EVA TIME DIST FROM LM
EVA3
LRV/BSLSS/0PSIL"\
a,b
WALKING/PLSS .BSLSS .
CONSTRAINT®
| o,
FROM LRV/OPS(H® LRV
WAL KiNG/BSLSS/OPS (L)°
‘ BSLSS
WALKING/OPS {H)®+9. CONSTRAINT®
‘NOTES ,
EVA TIME * ®Operational LRV - 2 Man EVA DIST FROM LM
l'Opemlnnll LRV - 1 Man EVA R R
°LRV not avallable - 2 Man EVA
LRV ot uellabie - 1 Mon EVA
MISSION REV |DATE SECTION ., ) GROUP PAGE
e - -
1o 15, [FaL | sjap7) {mMission ruLe  LUNAR SURFACE: |, -
?OL . 5.‘ /3171 SUMMARY ]_EYA_MS_E_ L 3-12




NASA - Manned Spacecraf§ Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY - CUNTINUED

1TEM

3-55

TEKMINATION/CURTA{LMENT

A,

8.

D.

E.

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

IF LRV MOBILITY 1S DEGRADED, 'EHE 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 UTILIZED, IF 175 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 SIN. '

2. TILT FUEL CASK. DOME 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).
5. CONNECT SIDE CABLE AND HFE CABLE TO C/S. REMOVE PSE, SWS, AND LSM FROM SUBPACKAGE 1. ALIGN C/$

AND RAISE SUNSHIELD. MOUNT ANTENNA MAST, GIMBAL AND ANTEBNA LEVEL AND ALIGN ANTENNA, DEPRESS
SHORTING PLUG AND ROTATE ASTRO SWITCH 1 CLOCKW[SE ON WAY BACK TO LM,

[N DEPLOY ALSEP EXPERIMENTS AND COMPLETE TASKS. A HOLD POINT EXISTS AFTER EACH EXPERIMENT 1S DEPLOYED.

DEPRESS SHORTING PLUG SWITCH AND ROTATE ASTRO SWITCH 1 CLOCKWISE ON WAY BACK TO (M.
EMJU FAILURES
1.  TERMINATE EVA

FOR THE FOLLOWING EMJU FAILURES, THE CREW WILL CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED
(5 TO 10 MINUTES), RETURN TO THE LM, AND EXPEDITIOUSLY COMPLETE CLOSEQUT ACTIVITIES—mm

(A} EMY REG PRESSURE LESS THAN 3.75 BUT MORE THAN 3,4 PSID
(D] LOSS OF THERMAL CONTROL

(D] LOSS OF PRIMARY OXYGEN SYSTEM

[O)] 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 IM-—

A EMU REG PRESSURE LESS THAN 3,4 PSID
(8> LOSS OF VENTILATION
[(») CONTAMINATION IN VENTILATION SYSTEM

()] LOSS OF PLSS POWER

MISSION REV | OATE SECTION GROUP PAGE

APGLLO 1SQFNL | 5/3/71 FMISSICN RULE LUNAR SURFACE
SUMMARY EVA PHASE 3-13
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NASA - Manned Spadecraﬂ Center

MISSION RULES
SECTION 3 - MISSION RULE SUMMARY = CUNTINUED

3=56

4=57

PREGEDENCE/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 AL.L(MED IN EXERCISING RTG FUELING CONTINGENCY
PROCEDURES .

2, ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTLONS - UP TO 20 MINUTES WILL BE ALLOWED FOR MAKING
THE CABLE CONNECTIONS.,

3. ALSEP ANTENMNA ~ UP TO 30 MINUTES WILL BE ALLOWED FOR ANTENNA ERECTION AND ALIGNMENT.

LN 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,

IF IT 1S NECESSARY TO CURTAIL EVA TASKS, THEY WILL BE DELETED IN ACCORDANCE WITH THE FOLLOWING
SPECIFIC TASK PRECEDENCE LISTING---

TBD

IF A TASK 15 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 NG MINIMUM LRV SYSTEMS REQUIREMENTS WHICH WOULD CAUSE ABANDCNMENT 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
8. WITH A NONOPERATIONAL LRV NAVIGATION SYSTEM, ONE OF THE FOLLOWING CAPABILITIES IS 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 CFOR
MONITERING CREW RESPONSED.
2, MONITOR STATUS OF EMU CRITICAL PARAMETERS (MSPN 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.
B. 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,
C.

THE MAXIMUM TIME OF CONTINUOUS OPERATION USING THE LCRU IN THE HAND~CARRY MODE WILL BE LIMITED TO
TBD RESULTING FROM THERMAL CONSTRAINTS.
NOTE

GCTA TV 1S NOT AVAILABLE
IN THE HAND~CARRY MODE.

MISSION REV ]| OATE SECTIUN GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTICN 3 - MISSION RULE SUMMARY « CONTINUED

® 1TEM

3-58 D. GCTA OPERATIONS

1. THE COLOR TV CAMERA WILL NOT BE POINTED SWCH 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.

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

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

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

5. WHEN A 8RIGHT OBJECT WITH A CONTRASTING DARK 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,

MISSTON REV | DATE SECTICA GROUP P AGE

APOLLO LSEFAL J5/3771 JMISSION RULE LUNAR SURFACE
SUMMARY EVA PHASE 3-15




NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

LTEM

——————

3= 59

ALSE

A,

8,

E.

Fe

G.

AULFE

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.

[F THE GROUND IS UNABLE TO COMMAND TRANSMITTER A MON'* AND/OR EXPERIMENTS VON", THE GROUND WILL
REQUEST THE ASTROMAUT 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 PRIQRITY 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 OBJECT IS 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 LCCATION 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---

l. If THE HOLE 1S 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 SCIL 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,

NUMBERS 3-0) THEkJUGH

=79 ARE KESERVED .

MISSION REV] DATE SECTION GROUP PAGE
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MISSION RULES

SECTICN 3 -~ MISSIGN RULE SUMMARY - CONTINUED

LTEM

' ASCENT 1

3-80 ASCENT
Al GUIDANCE SWITCHOVER TC AGS WILL BE PERFORMED FOR —~=-

1. THE FULLOWING PGNS ALARMS===20105,00214, 20430, 20601, 21103401107,
212044213024 AND 21501.

2e PGNS NAVIGATION ERRCRS. (DURING ASCENT DR FOLLOWING DESCENT ABGRT) THAT
RESULT IN ANY CF THE FOLLOWING CONDITIONS~~~

{A) AGS PREDICYED P% AT INSERTICN LESS THAN 40,000 FT
(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 (DESCENT ABORT CASE CR
CUELLIPTIC SEy RNDZ)} GREATER THAN 0.5 DEG (SHORT RNDZ)

3. CGN#IRMED PGNS NAVIGATION ERRURS THAT RESULT IN THE FOLLOWING WMSFN PGNS
VELOCITY DIFFERENCES~--
(A) DELTA VX (CCWN RANGE) GREATER THAN ¢/- 24 #PS

(B} DELTA VY (CROSS RANGE) GREATER THAN +/- 99 FPS {COELLIPTIC SEC RNDZ) GREATER THAN
+/= 45 FPS {SHCRT RNDZ)

(C)  DELTA VI (RADIAL) GREATER THAN ¢/- 37 FPS
the THE GROUND wILL NOT REQUEST SWITCHOVER AFTER AGS TGO LESS THAN 37 SECONDS.
Ce DURING ASCENT, THE AGS will &E DECLARED NO=GO [F CONFIRMED AGS NAVIGATION ERRORS RESULT
IN-=~~ .
Te PGNS PREDICTED INSERTIUN Hp LESS ThAN 30,000 FT
2. PGNS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUG 40 NM

3. PGNS PREUICTED INSERTIUN WEDGE ANGLE GREATER THAN 1.0 (COELLIPTIC SEQ RNDZ}
GREATER THAN 0.5 DEG {SHORT RNDZ) -

3=61 KREQUI REMENTS Tu COMMIT TC THE SHORT FNODZ
A, PRICKR TC L/U THE FUOLLGWING 1S REQUIRED---

1. CNE OPERATIONAL LM NAVIGATION SYSTEM

2. WEDGE ANGLE AT LIFT-0FF LESS THAN 0.5 DEG.

3. MO VICLATION OF THE NAVIGATIUN REQUIREMENTS (REFERENCE MATRIX PAGE 3-18)
8. AT INSERTION (PRE-TwWEAK) THE FOLLCWING IS ﬁEQUlRED-*-

le ThEAK DELTA ¥V LESS THAN 60 fFPS

R PCST~TWEAK Hp GREATER THAN 5 nM

3. NC VIOLATIUN QR THE NAVIGATICA RECUIREMENTS (REFERENCE MATRIX PAGE 3-18)

(NCTE=«~WITH THE EXCEPTION CF COMPUTERS, ND ONBOARD NAVIGATION SYSTEMS ARE
VERLFIED AFTER LIFT=~CFF)

MISSTON REV ] CATE SECTICH GROUP PAGE
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MISSION RULES
SECTION 3 - MISSLON RULE SUMMARY = CONTINUED

ITEM

3-84

' TRANSEARTH COAST®

TRANSEARTH MCC NOMINAL EXECUTION POINTS WELL BE AT THE FOLLOWING---

Ae TEL « 17 HOURS
Be El ~ 22 HCURS
Ce El = 3 HOURS

TRANSEARTH MCC PHILOSOPHY===

THE G&N 15 THE PRIMARY MODE. OF EXECUTION FOR ALL TEC MCC!s.

CSM EVA

Ao ATTITUDE/RATES CONSTRAINTS ===
THE SUN LOOK ANGLES WILL BE MAINTAINED AT THETA 145 DEGREES, PHI 350 DEGREES t TBD DEGREES,
Be SIM BAY CCNSTRAINTS =~

l. A FAILURE OF ANY EXPERIMENT CCVER OR EXTENSION MECHANISM WILL NOTY ‘PRECLUDE
AN EVA FOR FILM RETHIEVAL.

2. FATLURE OF THE SATELLITE TO CLEAR THE LAUNCHER, FOLLOWING A  VALID ONBOARD
LAUNGCH INODICATICN (TB = GREY) WILL PRECLUDE THE NOMINAL CMP EVA,

MISSION REV] CATE SECTION GROUP PAGE

SUMMARY EVA PHASE . 3-19
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY = CONTINUED

* MANEUVERS?®

THE FOLLUWING GUIDELINES WILL APPLY T LM MANEUVERS~--
A, TRIMMING
1. UESCENT ABURTS/ASCENT
(A)  wITH (UMM - TRIM CONTROLLING SYSTEM UNLESS GKRUUND ADVISES NIFFERENTLY.

(B) WETHUUT GUMM - TRIM CONTROLLING SYSTEM UNLESS PUNS/AGS VX DIFFERENCE IS GREATER
THAN 10 F#S, IF 50+ ODETERMINE CORRECT SYSTEM USING RENDEZVOUS RADAR,

2. ALL RENDEZVOUS MANELVERS WILL BE NULLEO.
3. DCCKED DPS MANEUVERS wWILL NOT 8t TKIMMEU.

B. ALTERNATE MISSTUN DCCKED DPS MANEUVERS WILL BE COMPLETEN VIA AGS TAKEOVFR FOR VIOLATIUM CF
THE FCLLUWING LIMIT5===

1. ATTITUNE ®ATES - 1) DEG/SEC
2. ATTITUuF ERRGRKS - 17 CFG
3. ATTI TUDE e€XCURSICNS - 10 DEG

C. ALTERNATE MISSION DOCKED DPS MANEUVERS wILL HE TERMINATED AFTEK VIOLATICN 1 THESE OVERABURN
CRITEREA===

1. DPS Lul = 10 SEC AnD DELTA V AGS GREATER THAN 10 FPS
2. DEs TEFL = 19 SEC ANC CELTA VvV AUS GREATFR THAN 2 FPS
3. DPS LUL ABGRIS = 1) SEC ANu UELTA V AGS GREATER THAN 2 FPS

AUTE=-= A4 (MO LELTA Vv CF 2 FPS [LVERSPFED) AnD 10~SEC  WUVERBURN 1S ALSO A
Yallo Cue #OR SHUTOCWN.

THE TABLE ON THE NEXT PAGE, INCLUDING NOTES AND REFERENCES, SUMMARIZES THE TAKEOVER, RESTART,
SHUTL Wby TRIMMING REWUTREPENTSy AND $PS ENGINE L1MITS FOR ALL P S MANEUVERS.

~ubt JUMRBERY 4=x7 THROUGH
s=dy ARE RESERVED.

MISS10N REV | OATE SECTION GRUUP PAGE
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MISSION RULES

SECTION 3 - MISSION RULE SUMMARY - CONTINUED

NASA - Manned Spacecraft Center

FNGINE LIMITS RATES /ERRORS FOR MANUAL OVERBURN EARLY C/0 RCS
MANEUVER INHIBIT TERMINATE TAKEQVER ACTION START SHUTOCWN RESTART TRIM
ACFION |  CRITERIA CRITERIA GUIDELINES
MODE 111 NOME ERRATIC ENG |  5/5 COMPLETE | START g Hp > 40 N/A
Hp < 95 IF GEN
MODE 1V NONE ERRATIC ENG 5/5 COMPLETE | START e GO AVTG > 60 OR N/A
C/0 > 6 SEC EARLY
Hp < 95 IF GEN
APOGEE KICK NONE ERRATIC ENG |  5/5 COMPLETE | START g GO AVTG > 60 OR N/A
C/0 > 6 SEC EARLY
TLC MCC TIGHT: | TIGHTS 10/10 | TERMINATE | DELAY | 1 SEC NO x=0.220
Lol TIGHT ]t START No
&, MODE 1
0TO 1 + 34 TIGHT 10/10 | COMPLETE YES
1+ 34 70
1+ 55 LOOSE 10/10 COMPLETE YES
1+ 55710
1 4 57 LOOSE 10/10 COMPLETE YES
t. MODE I} LOOSE 10/10 | COMPLETE YES
¢, MODE 111
3+ 07 T0
37T e LOOSE 10/10 | COMPLETE vES
i3+ 50 TO C/0 TIGHTR 18710 COMPLETE 10 SEC ;80 > 50 AND GEN
Dol rigrt | Tiert 10/10 | TERMINATE | DELAY | 8T NO J
DOI TRIM TIGHTL | TIgHTE 10/10 | TERMINATE| peLAY | g NO K
MANEUVER )
| | cIre Tientl | TigHT 10/10 | TERMINATE | DELAY | 1 $EC Mo X s
RESCUE LOOSE | Loose 10/10 | COMPLETE | START | 1 SEC 8V TOGO > 12 ALL = 0.2
LORC TIGHTL | TienT 10/10 | TERMINATE | DELAY | 1 SEC NO Y = 1.0
2 SEC AND | C€/G > 3 SEC EARLY| X AND 2
TE! {GEN) NONE NONE 10/10 COMPLETE DELAY ave = et AND AV > 50¢ =q.2
. AVC > 50 OR /O
TEI {5CS) NONE INONE 10/10 COMPLETE START 2 SEC s £ SEC EARLY NO
TEC MCC .
4. CORRIDOR LOOSE | LOOSE 10/10 | COMPLETE | DELAY ;Vﬁig &e NG X = 0.2
b, 1P CONTROL TIGHT | TIGHT 10/10 | TERMINATE | DELAY ;szg e NO X Swg z
. 16 SEC AND C/0 > 10 SEC
TLC ASORT TIGHT | LoosE Wi | cowptete | staer |0 SEC S0 EaRLy mo ave MO
- > 70
EARTH DECRB Loosed | Loose 10710 | coMpLETE | stary | 1 SEC AND &Y TO GO > 30 AND 1 ALl = 0.2
aVy =0 |C/O> 3 SEC EARLY®

TIGHT LIMITS:
and Vy vs BT low; inhibit burn for eny lesk in He or prop tank.

Fuel Ox AP > 20 and low P,; either prop tank press < 160 psi and low Pg; P, < 80 or decays 20 psi

(Certain burns may be allowed with He tank leak

if blowdown AV exceeds remaining mission requirements)f; GNp A or B < 40O psi (for LOI only, GN2 A and B < 400 psi).

LOOSE LIMITS:

ete. )T,
NOTES: a,
b.

C
d.

MCCy: Trim X to 1.0 fps.

Trim all MCC (except MCCH)
only if X ¢ 2 fps.

See Rule 5-131.

Both prop tank pressures > 1L0;
one GNp tank press > 400 if
SM-RCS deorbit is available.

See Rule 5-27.

h.

Po < TO pel and other cues; either prop tank < 115 psi and lovw P,j erratic engine (popping, vibration,

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

If indication of ball walve failure, start on suspect
bank, If indieation of ball valve failure while
thrusting, shut down good bank to verify failure. If
thrusting continues, reenable good bank. For DOI

or DOI trim, apply only when bringing second bank

on line.

f. Some limits may be downgraded if
warranted by mission circumstence. J. See Rule 3-39.

g. See Rule 5-3. k. See Rule 3-K0.
MISSION REV JDATE SECTION GROUP PAGE
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MISSION RULES
SECTION 3 ~ MISSICA RULE SUMMARY = CONTINUED

ITEM

A=50

* SIM HBAY SCLENCE ¢

. o e e e o o

GENERAL

A

LUNAR ORBIT S!M BAY EXPERIMENTS ARE LISTED BELUW IN THEIR JRDER OF PRICRITY,
l. GAMMA-RAY SPECTRCMETER (GRS}

2. X=RAY FLUURESCENCE

3. ALPHA PANTICLE.SPECTROMETER

o SM ORBITAL PHOTOGRAPHIC TASMKS

5, SUBSATELLITE (P8FS)

6. MASS SPECTROMETER

PRIUR TU‘SIM OCGOR JETTISCNy THE SIM EXPERIMENTS ANO SCIENTLFIC DATA SYSTEM  (SDS) wWwILL BE
POWERED 4S5 REQUIRED TC SLPPCRT THE FOLLOWING FUNCTIUNS=~—

1. THERMAL MONTTOKING BND THERMAL MANAGEMENT UF THE SIM BAY

2e PEFICOIC ADVANCEMENT OF THE PANCRAMIC AND MAPPING CAMERA FILM

[f+ LCRLNA IS DETECTEG IN AN EXPERIMENT AND IS DEGKADING ONLY THAT EXPERIMENT, THAT
EXPERIMCNTYS UPFRATION WILL NUT BE TERMINATED FUR THE MISSION HUT MAY BE RESCHEQULED TO
MAXIMLZE TH: SCIENTIFIC RETURN.

ARTER SIM DJOR JETTISLN, THE LSM ATTITUOE WILL o€ CUNSTRALNED TU KEFP DIRECT SUNLIGHT FRCM
ENTERING THE EXPERIMENT SUN-AVIIDANCE ENVELUPES.

ALL  EXPERIMENT  CUVERS wILL BE CLCSEC FOR THE FULLUWING CUNDITIENS AFTER  SIM DOOR
JETTESCN===

1. ACTIVATION UF SV RCs JETS A2, A4, Bly UR 84 (ALSD Cl AND C3 FOR MASS
SFECTRUMETER

2. SPS HBURNS

3. WATER AND URINE DUMFS (MASS MAY 8B FULLY EXTENDED BUY [FF)
4. FuFL Coll FURGES {¥AS5 MAY BE FULLY EXTENDCD BUT UFF)

9. VICLATICN COF TrHE SUN~AVOICANCE ENVELOPE

b EVAFLRATOR UPERATICH

T, CMP EwA

S kLS THRUSTERS A2, A4,R1, AND R4 wielL BE DISACLED DURING ALL EXPERIMENT OPERATIONS WITH
THRUSTERS €1 AND €3 ALSC DISABLED OURING MASS SPFCTRAMETER DUTGASSING AND OPERATION.

A FALLLKkE CF ANY EXFERIMENT CCVEK CR EXTENSIUN MECHATSM WILL NIT PRECLUQE AN EVA FOR FILM
RETRIEVAL.

THEvE AQE TWwd AVAILAbLE CJUES UN BLCM PCSITIUN. THESE ARE THE APPROPRIATE BOOM TALKBACK
INDICATUK AND VISULAL veRIFICATIUN FRCM AN UNDUCKED LM, ANY BOUM THAT CANNOT BE VERIFIED AS
REIKACTED dY ONF UF THESE MEANS wlLL BE ASSUMEL TO BE EXTENDED BEYOND 1E INCHES.

HAkUmAKE HREJLINES wIlL 4CT BE VIOLATEC IN THE PURSUIT OF SCIENCE UATA LNLESS THE DATA BEING
CULLECTED 15 JUUGED TO JE MORE IMPOKTANT THAN ALL SUBSEQUENT DATA.

IF KEGUIRED, JETTISCN JF THE SUBSATELLITE DURING TLC OR TEC WILL BE DNAF IN ACCORDANCE wlTH
THE FILLunl G CRITERIA-=-

T8D
18D

CURKECTIVE ACTIUN FCR ANY EXPERIMENT MALFUNCTION wilLlL REQUIKE CREW PARTICIPATION. THE CRENW
WILL BE AwAKEWNEL TU SUPPURT THIS EFFURT WITHIN THE MISSION CUNSTRAINTS.

MISSION Rev | DATE SECTION GROUP PAGE

APOLL/ LS5]FANL B/3/T1 MISSICN RULE SIM BAY
SUNMARY SCIENCE 3-22




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 3 ~ MISSTON RULE SUMMARY ~ CONTINUED

tTen

—

3=-9%

d=yd

3~ 54

3-95

3= 96

UPTICS MANAGEMENT

A. THE FILM [N THE PANORAMEC AND MAPPING CAMERAS WILL BE CYCLED AT [INTERVALS OF 24 +/- &
HOURS. THE CAMERAS AND SDS SYSTEM WILL BE ACTIVATED TG MONITOR THESE FULNCTIONS.

Be THE PANORAMIC~CAMERA (PC) LENS-STOW POSITIGN WILL BE VERIFIED PRIOR TQ S{M-DOUR JETTISCN
AND PRIOR TO INITIATING THERMAL PRECONDITIONING OF THE PANORAMIC CAMERA, ADDITIONAL STCw
VEKIFICATIONS witL BRE SCHECULED AS REQUIRED.

Ce THE BCCM SPECTROMETEKS WILL NORMALLY BE FULLY RETRACTEC ON SURFACE PHOTOGRAPHY PASSES,
BOUM EXTENSIONS UP TC 18 INCHES DURING PANDRAMIC CAMERA (PERATION AND 29 INCHES DUR NG
MAPPING CAMFRA OPERATICN ARE ACCEPTABLE.

e TOTAL FAILUKE OF THE GN2 SYSTEM WILL NCT PRECLUDE ATTEMPTS TO GPERATE THE MC AND PC.

BUOM MANAGENENT

Al THE FIRST TIME THE SPECTROMETER BOUMS ARE USEC THF INTEGRITY OF THE RETRACT FUNCTION WILL
BE VERIFICD PRIOR TG EXTENDING THE BOCM BEYUND 18 INCHES. EF THE RETRACT CAPASILITY HAS
BEEN LUSTy THE FERST EXTENSICN WILL BE GELAYED UNTIL IMMEDIATELY AFTER THE CIRCULARIZATICN
MANEUVER,

Be ANY BUUMm EXTENDED BEYCNO 18 INCHES THAT wILL AJT RETRACT WILL BE JETTISONED PRIUR TQ ANY SFS
MANEUVER,

Ce THE GRS BLCM WiLL NCT BE JETTISONED TC ACHIEVE AN YON=TIME® SUBSATELLITE LAUNCH, BUT WILL
EVENTUALLY BE JETTISCNEC TD CLEAK THE P AND FS LAUNCH ENVELOPE.

D A SPECTROMETER bLuOM wiLL NCT 8E JETTISCNED TU REMUVE AN OBSTRUCTICON FROM THE CAMERA FUV'S,

A SS SPECTRCME TFR MANAGEMENT
A THE MASS SPECTRCOMETER (MS) BUUM WILL BE FULLY EXTENDED BEFURE THE MS FILAMENTS ARE PONWERED
o DURING MS CUTGASSING, THE MS INSTRUMENTATIUN WILL BE POWERED,

[ THE [UA=SUURLE HEATER GPERATIUN wlti BE INHIBITED FRUM 15 MINUTES BEFORE UNTIL 1 HOUR AFTER
A WASTE wATEK DUMP, URINE DUMP, OR FUEL~CELL PURGE.

De DATA CULLECTION WILL BF INRIBITED FRUGM S5 MINUTES BEFORE UNTIL 2 HOURS AFTER A WASTE WATER
UWUMEs LRINE DUMPy OR FUEL=CELL PUKGE.

Fe SM nCS THRUSTERS  A2,A4,ELl,044C1y ANLC C3 WILL bE INHIBITED DURING [LON-SOURCE HEATER
JPLRATION ANUD OATA COLLECTIUN.

GAMMA KAY SPECTRJIMETFR MANAGENERNT

THE GRS WILL BE ADJUSTED TC MINIMUM SENSITIVITY AT TURN UN IF THE UNSTAGED LM s DOCKED TO THE
LoM.

X~kAY JAL¥FHA SPECTRUMETER MANACENENT
#HILE TN LUNaK CRBIT THF X-RAY AND ALPHA PAKTICLE SPECTRUMETERS wlLL BE CALIBRATED 'ONCE EACH

OPERATIONAL DAY BY PGINTING THE LUNAR DETECTURS AT ULEP SPACE FOR 15 MINUTES ON THE DARK SIDE CF
THE MJUn,

SUBSATELLITE MANAGEMENT
A THE P AND FS WILL HE LAUNCHED NURTHWARD PERPENDICULAR TU THE ECLEIPTIC PLANE.
e SULSATELLITE LAUNCH wiLb NCT BE ATTEMPTEC WITH THE GRS SPECTROMETER BOCM EXTENDED.

Ce SUASATELLITE LAUNCH wILL NCT HE CUANSTRAINED 8BY THE FAILURE UF EXPERIMENT COVERS.

AULE NUMOERS 3-937 THRAOUGH 3-105
At KRESERVED

MISSION REV § CATE SECTICN GRUUP PAGE

APCLLD 15[FNL | 5/3/71 JMISSION RULE SIM BAY
SUMMARY SCIENCE 3-23
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SATURN LAUNCH VERICLE GO/NO-GO CRITERIA

5/3/71
} EARTH PARKING ORBIT
GO/NO-GO LAUNCH - i
ITEM 1
CONBITION ABORT/SEPARATION $-I1/5-1vB EARLY STAGE GUIDANCE TAKEOVER RESTART/TLI INHIBIT RESTART/TLI TERMINATE
S-IC LOSS OF THRUST PRIOR TO 781 1 2:00
ANY 2 ENG - AUTO ABCRT
LOSS OF THRUST BETWEEN TBL -+ 2:00 AND
2 ADJ ENG 162 §0:08 SEC - MANUAL
QBALL +5° ATTERROR () MANUAL ABORT
4°/SEC P AND Y, 20%/SEC R AUTO ABORT TO 2 + 00
10°/SEC P AND Y, 20°/SEC R MANUAL ABORT AFTER 2 + 00 TLI TERMINATE
NET] IF SMALL RATES ATTEMPT S/C CONTROL DURING TB6 TO TBb TLI TERM DURING BURN
LOSS GF ATTITUDE CONTROL ABORT (LAUNCH) UPSTAGE TBS AND TB7 TO TB7 + 15 MIN +9 MIN 20 SEC CREW OPTION AFTER TB7 + 15
INERTIAL ATTITUDE
REFERENCE FAIL LAUNCH, EPQ TLI
=L | 0ss OF THRUST (2 ENG).
LOSS OF THRUST (3 OR MORE ENG)
ABORT IF PRIOR TO S-IVB T0 COI ABORT AFTER S-IVB TO COI
ACTUATOR HARDOVER INBOARD PRIOR TO S-IVB TO GOI - ABORT AFTESSI‘;"E}% L?N%%' QSZEEFORE
2ND PLANE SEPARATION FAIL BEFORE TB3 + 66 SEC - ABORT !
¥ DEVIATION >20° ABORT
=WVB | o55 oF THRUST PRIOR TO EPO - SEPARATE

LOSS OF HYDRAULIC FLUID

PRIOR TO START INHIBIT START

INHIBIT TLI DURING TBS AND TB6

COLD HE FAIL OPEN

ABORT BEFORE TWR JETT

AFTER TWR JETT Sl

INSUFFICIENT PROPELLANT INHIBIT RESTART

LOX VLV FAILS TO CLOSE

AT 15T C/0 INHIBIT RESTART

DESTRUCT SYSTEM ARMS

INADVER TANTLY SEP TO 7000 FT MINIMUM

FU/0X BULKHEAD AP

EXCEEDS LIMITS —— -26 QR + 36 PSID (ANY TIME} SEP TO 7000 FT MINIMUM

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

START BOTTLE PRESS QUTSIDE
RESTART LIMITS

SEP >1800 PSIA SEP >1800 PSIA

LOX CHILLDOWN FAIL FOR LOX LEAD >20 SEC - INHIBIT

ANYTIME PRIOR
TOIGN

5-IVB ACTUATOR HARDOVER NO START

Y DEVIATION »20° ABORT

i

(D THESE LIMITS INVALID FOR AN ENGINE

OUT PRIOR TO 50 SEC.
LEGEND: NO REQUIREMENT
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CSM EECOM GO CRITERIA

5/3/71
EARTH ORBIT TLe e [o000K| Sg‘g‘ggﬁ? LUNAR STAY LUNAR ORBIT TEC
BRI R A e PO frarp| Ty |wsues| oz St Eva
£CS
CABIN INTEGRITY F«—(-CABIN INTEGRITY CABIN INTEGRITY Z CABIN INTEGRI TY —
NO FIRE OR SMOKE IN CABIN [+—NO F OR S IN CABIN <———— 10 FIRE OR SMOKE IN CABIN=———(2}>] NO ¥ OR S IN CAB——————————"| WNOFORSINCAB |
NO 02 MANIFOLD LEAKS (340 02 LEAKS NG 02 MANIFOLD LEAKS MAQ‘,“QETEAK NO LKS
MAIN 02 REGULATORS 7%=1 0F 2= 1 OF 2 1 0F 2—] 1 0F 2 5OTH (8
ECS COOLANT LOOPS 1 OF 2(5}PRIMAR TIPRIMARY( e ft(D—HTD- PRIMARY (T 1 reimary (1) PRIMARY (D) PRIMARY
ECS RADIATORS 1 OF 2(5}PRIMARY| (@ PRIMARY(Do--e—~T)—F(D- PRIMARY -(1)+—(T i (1) PRIMARY/D)
ECS GLYCOL EVAPS
SUIT INTEGRITY S1 Si St
NO GLYCOL LEAK NO EEAK. NO GLVCIUL LEAK Nll) GLY LEAK: - NO LKS
NO EXCESS HUMIDITY NO HUMID |———NO EXCESSIVE RUMIDITY ——— 2 NO HUMID - NO HUMID
POTABLE & WASTE H,0 TK
SURGE TR/REPRESS PACKAGE _ g K& (8
SUIT COMPRESSORS 75 1O0F 2{12] 10F 2 (%) i~ —-(2-10F 2 12 122 121 OF 2 {12 12 BOTH
SUIT CIRCOIT ST C\R.CU\T - SUIT CIRCUIT 2 SLIIIT CIRCULT - SUIT CIRCUIT
OVED DUMPS 10F 3 10F3 t— 1 0F 3
CRYO
0, TANKS 10F 3 [ALL TF0—H10- ALL Ro—10—(19 10— ALL (0—= 20CF3. AL (3)
Hz TANKS 10F3 |ALL @0 (0——@0—F60- ALl -G G9— (9 —AlL—@0— 10F3 10F 3
EPS [
FUEL CELLS sl 0 [ 20F3 ]| 20F3 20F 3 20F 3 20F3 (11 10F 3
AUX BATTERY 1o
ENTRY BATTERIES TG [2ors [a (® B G~ —ALL—E B B e (B—ALL—(G
MAIN BUSES 10F 2 |+—80TH BOTH (@ BOTH ! BOTH
BATTERY BUSES 1LOF 2 frtemam BO‘TH BO:TH ¢ BOTH
AC BUSES 10F 2(8«—EO0TH BOTH 2 BOTR BOTH
BAT RELAY BUS li— REE Eus o] BAT RELAY BUS —— BAT RELAY BUS—
INVERTERS 10F 3(5;=—20F3 20F3 2 20F 3 20F 3
AC @A (1 AND 2) 1 OF 2 [=—BOTH -« BOTH 2 BOTH
DOCKING
DOCKING LATCHES 90F 12
GNp BOTTLES
SEQ
SMIC ~DgY AT P
SEQUENTIAL SYSTEML BOTH BO'TH
(1) BASED ON AMOUNT OF WATER AVAILABLE, CONSIDERATION WILL BE GIVEN MUS T 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: mﬂmms

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

@CONS(DERAT\ON WILL BE GIVEN TO PERFORMINGEVA IF TKS1&20R1&3
REMAIN AND QUANTITY IN 2 OR 3 IS LESS THAN 607

(@) N0 REQUIREMENT IF SOURCE OF ACTIVATION CAN BE ISOLATED

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

(E)CONSIDERAT Ol W.L L Bt G.ubh O ON 'NUING W1 iH {WO REMAINING

(®) 1 OF 2 REQUIRED [F OPS AVAILABLE FOR USE BY LMP OR COR

CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS5 OF A

8»10[)5 1 AND 1i REGIONS OALY, 0 THEREAFTER

TANK IF OTHER 2 TANKS MEET REDLINE CRITERIA

BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETT

LM WiTH 1 REMAINING
@ 10F 2SUIT COMPRESSORS OR VACUUM CLEANER
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CSM GNC GO CRITERIA

5/3/7%
TLe LUNAR ORBLT unpock | cire | Powerep pESCENT LUNAR STAY HaaR { POsT
COMNO-GO EARTH ORBIT (SEFGRE UNDOCKING) 2,1 pock | TEC
TEM CONT | CONT CONT CONT  JCONT, : PDI PAST | PASTT3| CONT 1] com
sover | Son L TDEE e Lol Lot ito PO PD T0 TO T1 | &sues| L.0 JETT | Eyp
GNCS/SCS
DEORBIT CAPABILITY P, ‘I
AUTO ATTITUDE CONTROL [~ 3 AXIS 0} 3 AXIS——t— 2-AXIS 2-AX1S [ 2-AX15 | 2-8015 | (D)
RATE DAMPING ~— 3 AXIS {1 3 AXis 2-AXIS 2-AXIS | 2-AXIS [ 2-aX5 | (3)
DIRECT RCS [ — 3 A):(IS (D) 3 AXIS —=3n-f 3-AX1S 3-aX18 | 3-AXIS | 3-ax15 3
BMAGS P, Y -<—1 OF 2= 10F2 OR DB, 10F 2 ~——10F 2
BMAGS R 10F 2 10F 2 10F 2
FDAI |[=—1 OF 2 —»] 10F 2 10F 2 10F 2
THC THC—T H THC ——
}
RHC 1 0F 2— 10F 2 10F 2 10F 2
EMS
CcMC 0 I E——T T —— e
CcMC cMe cMe {852 cuc CMC cme
155 1SS 185 1SS ———— |55 ———> 155
0ss 055 OR VHE
OPTICS DAC 0-DAC 0-DAC BebAk T 0-DAC t [«— 0-pacC
NO SOLENOID DR GND
TVC SERVD LOOP 10F2 | BOTH 6 REFER atoope e BOTH [~—— BOTH —>|
1 0F 2
DSKY 1 OF 2 10F 2 TZO_Q/IGR ANDoEP2 10F2 -— 10F2 10F2
sPS |
FU/0X TANK (W/0 LEAK) FU/0X —— FU/OX FU/OX TANK EU/0X TNK~———] Fu/0X/TK
GN2 TANK (W/0 LEAK) toF2 | soTH o b A ore BOTH BOTH——|
BALL VALVE BANK 10F2 | gOTH ot Z A& BOTH BOTH
FEEDLINE TEMP >40° F — > a0° >407 >40 — >40°
FU/0X AP < 20 PS| [——<20 <20 <20
Pc >70 PSI >70 N/A >70 >70 ——
ULLAGE CAPABILITY ULLAGE - ULLAGE —
HE TANK W/0 LEAK) HE TNK E TNK~| onE DTPKS HE TNK
SM RCS 1
HE TANK (W/0 LEAK) 30F4 | aLL 30F4 30F 4 30F4
NO LEAK BELOW (50 VLV 30F4.| ALL 4 OF 4 30F4 ALL -2 OF 4—>te-4 OF 4
PKG TEMP >55° 30F4 | ALL 30F4 30F 4 ——30Fa—| 30Fa | c+D
- TOr & F. 0 CRY
THRUSTERS AXeSaxatrat] G LOFE® | A 70F 5==p=| 6 OF 8 R sorag| @ ®© @
o RCS TRANS
HE TANK (N/0 LEAK) NOREL BOTH BOTH- ¢80T H-p|¢B0 THoplee= ONE
MANIFOLD (W/0 LEAK) 198 BOTH BOTH B0 TH B0 TH=s-—ONE ¢80 TH
NOT ARMED NOT ARMED
Y
(D REQUIRES 3 AxiS ATTITUDE CONTROL AND NOTE ceceno: [ vo reavirement

TRANSLATION 3 AXIS [ ONE LATERAL AXIS

MAY BE DEGRADED )

(@ MUST HAVE SUFFICIENT ULLAGE FOR

DEORBIT

®
©®
®
©®

AUTO OR MANUAL IN 3 AXIS
REQUIRES €2, €3, C4, D1, D3, D4 THRUSTERS
3 AX)S ATT. CONTROL AND + X TRANSLATION
3 OF 4 TOTAL REQUIRED, CHANGE

REFSMMAT IF NECESSARY TO KEEP

REDUNDANCY IN YAW

1 T2 NO STAY CONDITIONS
NONE
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LM TELMU GO CRITERIA
5/3/71

®

DURING POWERED DESCENT WHEN TIME {S NOT AVAILABLE TO TROUBLESHOOT,

A SHORT ON EITHER AN ASCENT OR-DESC ENT FEEDER WILL BE CONSIDERED
L0OSS 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

DO NOT DEPRESS CABIN

CCCICICI®)

AND TROUBLESHOOT.

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

(9) LAND, MANUALLY STAGE AND L/0 NEXT BEST OPPPORTUNITY

@ IF UNABL.E TO ARM, LAND, MANUALLY STAGE, AND L/0 NEXT BEST OPPORTUNITY

FUNCTIONAL CAPABILITY ONLY - SEE REDLINES FOR CONSUMABLES REQUIREMENTS

NDEZVOUS
POWERED DESCENT LUNAR STAY RENDEZVOU
GO/NO-GO UNDDCK CIRC DOCKING
ITEM POl PDLTO | ppj+6:10 [ HI GATE | STAY | 2-MAN | 1-MAN LM ACTIVE
PRI TomiGaTE [ TOT/D |woEvA| EVA EVA
PYRO
BAT VOLT > 1BD VDC, AND ]
T, NOT DEGRADING D ©
Z. ARMING RELAY (K1) - -
il )@ BOTH ABLE TO ARM AND DE-ARM —({0——(@Q—=<——BOTH ABLE TO ARM:
3. STAGIRG RELAYS (K2-K6
INTEGRITY < BOTH i @D
ELECTRICAL
1. CDRAND LMPBUS (1) {~—— BOTH «— BOTH > 10F2
2. DC FEEDERS | DESCENT BOTH
(D (@ 5| ASCENT [e— BOTH ~— BOTH
3. BATTERIES (3)| DESCENT f=— 2 OF 5 «—— 2 OF 5
Bk ASCENT [=—BOTH —«— BOTH
. INVERTERS [«—10F 2 >l—10F2
5. AC BUSES BUS A OR B(@)
ENVIRONMENTAL
1. SUIT/CABIN INTEGRITY | ~— v CiEm
2. SUIT FANS afe—10F2 ¥l—— 1 OF 2
3. 0p DEMAND REGS X5 10F 2
4. H,0 SEPARATORS < 0 s%: OXRZA oRS
o H,0 SEPARAT
5. 0, TANKS (3)| DESCENT | 10F2 >
#k| ASCENT [ 10F 2
6. COOLANT PRIMARY BoTH
LOOPS s [SECONDARY s
7. H,0 FEED PATHS BOTH
8. H,0 TANKS 3) DESCENT —i10F2
Tkl ASCENT - 10F 2 .
_NO FIRE, SMOKE OR ] [ I
GLYCOL IN SUIT OR CABIN [~
10, OPERATIONAL EMU 2 EVA XFER $Y$S 2—>

LEGEND:

Jkick RETAIN DESCENT STAGE ALAP
I %O REQUIREMENT

NOTE:
1. Tl NO STAY CONDITIONS:

- LOSS OF 1 ASC BATT
+ LOSS OF BOTH COOLANT LGOPS

2. TZ NO STAY CONDITIONS:
* NONE

@ WILL CONTINUE POWERED DESCENT SINCE CANNOT CONFIRM

FAILURE WITHOUT STAGING



LM CONTROL GO CRITERIA
5/3/71

7. RR
8. ADT

9. LR
10, DPS AUTO ON

11, REDNTAPSON (3
12, P&R GDA TRIM
13, MANTHTL (D) TTeA

|-4———— NO IMPINGEMENT CGNSTRAINT

I
10F 2

PDI 6+10 | HI GATE
PDI TO STAY 2 MAN 1 MAN
1TEM UNDOCKING|  GIRC PO) PBI610 | 4 TGO‘ﬁTE LT;)G W/0 EVA EVA EVA LM ACT RNDZ DOCKING
GNC %)
T I I | '
1. guip PGNS PENS —-—\%—OR (@ [—PoNS——
STEER [T ags [©] ® e AGS— =G S
2.3-AX15 PGNS RATE CMD [e—PGNS:
ATT OR PGNS AUTO
CONT BOTH @) R
|
A6S RATE CMD (1) : i acS
3. 3-AXIS TRANS [O] [—satis—] 1 AKIS ———=]=3 AXIS >
4. FOAI-ATT/RATES/ERR ! T CREW OPTION: T
5. /D 40 SEC OF 57% GTC
6. VHF RNG/CSM 0PTICS > oF 3

14, AUTO THTL
0PS
1!
1, FU OR OX INLET/ <6 —1 530030
* YLLAGE PRESS PSI S5 m— m—yETT)
2, AP DX AND FU —

3. PROP TEMP > 50°<9C°

FL/0X < 50 @0 10r< 25 10)—
1

4, PROP AT < 10° F
5. PROP QTY >BINGO/2%

< 33% PAGS

&. FTP BLOWDOWN CAPABILITY
7, FU/0X PQGS 8Q < 103 @
8, 357 ERQSION EXCEEDED

APS

1. WO PROP LEAKS

IMMEDIATE LIFTOFF

2, FU/OX INLET PRESS »62 & <220

4. NO IMPINGEMENT LIMTIS EXCEEDE

COC SOOI

AGS RATE GMO MAY CONSIST OF 2 AXIS RATE CMD ANO ONE BIRECT, 1.E. ONE RATE GYRO FAILED
FOR SINGL.E CONTROL MODE LANDIRG 15 CREW OPTION

LOSS OF AGS GUID STEERING IS ACCEPTABLE PROVIDED RONT 3-AXI$ ATTITUDE CONTROL EXISTS
MSFN WILL EVALUATE CAPABILITY TO LAND WITH RESPECT TO PROPELLANT REMAINING

MANUAL IS MANDATORY PLUS EFTHER PNGS AUTC OR AGS AUTO

LOSS OF PGNS GUID STEERING IS ACCEPTABLE PROVIDED RDNT 3-AXIS ATT CONTROL EXISTS
WORK AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST

NO AUTO ULLAGE PLUS NO AUTO START - PD3 NO GO

@ APS HELIUM SQOURCE LEAK AFTER PRESSURIZATION REQUIRES IMMEDIATE LIFTOFF

MUST BE CONFIRMED BY OTHER CUES

3-28

APS NOT REQ
3, FU/0X AP (EITHER HIGH} <90 FOR RNDZ
4. PROP TEMP >50° & < 90°
5. PROP AT <10*F
(6. N0 NT LCAKS/ RCOUNDART PRESS PATH ©>
RCS LEAK
1. RCS LEAKS [ NO HE/PROP LEAKS «——ft—N0 PROP LEAK =} FRO0 LE NO PROP LEAKS
2. FU/0X MANIF PRESS >100 A AND B - AORB AAND B { 1—AOR Bare- A8 B
3, PROP TEMP (>40°F <100°F} A AND B AORB AANDB I T — A OR Bae 4 & 8>

LEGEND: — NO REQUIREMENT

NOTE

1. T NO STAY CONDITIONS:

« APS PROP

LEAK

*RCS PROP LEAK (BOTH SY5)
2. T, NO STAY CONDITIONS:

= APS PROP

LEAK

+RCS LEAK {BOTH 5YS)
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@0 OO FLEO

FCD 5-69.25.58

COMMUNICATIONS/INSTRUMENTATION GO CRITERIA
- 5/3/71

RESERVED

LM RELAY TO CSM IS ACCEPTABLE

ADQUATE DATA TO MAKE FINAL GO/NG GO
T0 CONTINUE POWERED DESCENT (TM OR ONBOARD DISPLAY)

CSM AND LM COMM 1S REQUIRED FOR DOI

IF 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 CR TV

NASA~— MSC — Comb. Houston, Tecas

REQUIRED FOR DOI

LEGEND: - NO REQUIREMENT

6000 EARTH ORBIT e (e AR OREIT ey | UNDOCKING | CIRe POWERED DESCENT LUNAR STAY LUNAR ggg; TEC
|POST REND
ITEM cont | cont [ Leee | CONT T (o CONT | covm | NOMINAL ey |PRITO ;g‘;f“" HIGATE | STAY | 2-MAN | 1-MAN ng‘;%:’,sgs CONT M CSM
BOOST | E.O. TLC LO! L.o./omg MISSION FOT 45:10) S8 TOT/D |w/0 EVA| EVA EVA L.0. JETT EVA
USB 2-WAY VOICE COMM CSM o M= csme LM | CSM [CSMAND jm 3 ‘;ﬂ 3 ﬁﬂ 3 CSM C5M
MPLE
VHF COMM LM/CSM DUPLEX
VHF COMM LM (LCRU)/ EVA siMp (&) sivp (&
VHF COMM EVA/EVA
WMSFN/EVA VOICE g )
CRITICAL INSTRUMENTATION cSM CSM csM @D imacsm | 48 | sbim ) LMm—(4 4 LM AND C5M LM CSM
LM TELEMETRY LBR OR HBR| “ER.O% [ lBR.OR LBR OR HBR
CSM TELEMETRY HBR OR LBR
CSM SCE SCE
VHF IS ACCEPTABLE (@ CSM AND LM CRITICAL INSTRUMENTATION




NASA - Manned Spacccraf( Center
MISSION RULES

SECTICGN 3 - MISSION RULE SUMMARY ~ CONTINUED

4-106

=107

e e s e

' CCNSUMABLES

3PS

A AFTER Tu AND E AND THE FIRST DOCKED BPS MCC, THE OELTA v REQUIRED TO CONTINUE WITH A LUNAK
MISSIOM IS 5500 FPS (CSM UNDOUCKED CAPABILLYY).

B. THE DELTA v REQUIREC FOR LCI GC IS BASED ON A MINIMUM LUNAR ORBIT MISSICN ANU LANDING HULT
LUNAR URBIT EXPERIMENTS). THE SEQUENCE OF MANEUVERS WCULD GE LOL 1 (66 X LT01,L07 2 (6N X
b0)y TEL AND TEMC*S5+ FOR THE NCMINAL TLL TRAJECTORY THE VALUE IS TRAD FPS (TBD PERCFNT
PROPELLANT).  THIS CELTA VvV INCLUDES~---
el LCr 1
136 LOI 2
TAD TEL (TBD HR RETURN)

Tab MCC'S
TBD FPS
Ces THE DELTA v REQUIREUC FOR GC FOR UNDOCKING 1S TBD FPS. THIS DELTA Vv INCLUBES~—-
300 FPS, LM RESCUE {APPLY WITH TBL RR EARTH RETURNs FAST RETURN)
75 FPSy CIRC
THE FPS, LLPCI
Tuh FPS, TEl {APPRUXIMATELY T8BC HR RETURN)
Tob FPSy 3 SIGMA MCC BASEQ UN SCS-CUNTRULLED TE!
_T8b FPS
T8D FPS A
54 RCS
A THE CSM RESCUE REDLINE INCLUDES ---
1. NOMINAL USAGE FROM LAUNCH TO CSM CIRCULARIZATION BURN
2, ALLITUDE HOLD FROM CIRCULARIZATION BURN TO tM LIFTOFF (INCLUDED IN THIS PERIOD 1%
LOPC 1 ULLAGE AND DAMPING)
3. RESCUE ALLOWANCE INCLUDING NOMINAL RENDEZVOUS BUDGET, THREE 10~SECOND 4-JET ULLAGES,
AND CSM ACTIVE BRAKING
;. TWO REVS ATTITUDE HOLD PLUS TEI (ULLAGE AND DAMPING)
5, SEVEN FPS MCC (1 SIGMA G AND N TEI CUTOFF)
6, PTC ALLOWANCE
7. NOMINAL USAGE FROM MCC 7 TO CM/SM SEP
THE REDLINE DCES NOT INCLUDE CSM SOLD EXPERIMENTS, BCOTSTRAP PHOTOGRAPHY, OR P23'S IN TEC. THE CSM
RESCUE REDLINE AT EARTH LAUNCH IS TBD LB,

Ha VILLATION CF THE LUNAR DHBIT REULINE WILL HESULT IN TERMINAVTION F LUNAR ORBIT ACTIVITIES:
Trik LU weDLINE FNCLUDES---
TBL ta 2 REVS LUy TET ULLAGE ANUC CAMPING, NUMINAL TEC BUDGETY
Tad Ly 2N FPS MLC (3 SIGMA GSN TEI CuT OFF)
TED LB TOTAL

kULFE MUMBERS 3-178

AND  3-1419 AKE RESERVEL.
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1400

1200

1000

APOLLO 14 DATA

Circularization
CSM sep

PC-1
LM lift-off

Undocking
Dock
TEI

Mcce-2
LOI
DOl

Nominal budget

=2

- Redli

= 800 edline

S

— 600 -

[

ke

0 -
400 Lunar orbit
200 | b redline
[P————Rescue redline—'—————"'=
| l ] I 1 | 1 1.1 l ] J
0 20 40 60 80 100 120 140 160 180 200 220
Ground elapsed time, hr
(31 Jan 1971 Lift-off)
Apollo 14
SMRCS redline
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ITEM

3-110Q

SECTION 3 = MISSIGN AULE SUMMARY ~ CONTINUED

CSM BATTERY ENERGY AND CRYCGENIC 02 AND W2

THE FOLLCWING MINIMUM USABLE ENERGY/QUANTITIES MUST BE AVAILABLE TO INITIAYE THE

- s ot e | Y ]

PHASE S
1 l-—_ .‘ L] - 1} ! ---"-- L]
‘ " LAUNCH % GI ' UNDCCK + pc-1 pe-2
L] 1] 1 ] . [ ] L]
L) .. [] - . - -—:- L
BAT * 3 gat TPL‘@'TBD * TeD « 78O @ t N
AMP=HUURS?! . * . ' '
1]
[]

REMAINING® 2 BAT
1

TRO ' N

(]
L}
(]
fomemm—- LT T e | Y - o
)
[

T80 'Tep N TBD
)

1

L , L] ] L] L
L]

L

! w2 '3 TANKS! TEC *TBD - ' Teb ¢ THsD ' N/A
[ ] [ ] . [ ]
L L L T PR, R L Y e T r T RV e PRy )
' TUTAL LBS'2 TANKS! T8EG *TBD ¢ TBD ¢ TBD Y N/A
[] [] ] ] ] [ ] ]
[l Tt —*----——-: ----- ] -: ----- - . B . T ]
' Hé "3 TANKS® Tec *TBD ' T80 * TED YUNFAY
0 [ 1 ] ] [] ] *
lemvmswal creccccccsal aremm el vm - Vome e lemcmm-l
*OTOTAL LIBS'2 TANKS! THC *THO . TeO * 18D ' N/A *

(A}

{R)

(c)

[1o2]

()

{o)

ERNERGY REQUIRENMENY TO PERFURM NOMINAL MISSIUN WETHOUT CHARGFR. REDLINE DOES
NLT ALLOW PRE-LUI GIMBAL URIVE CHECK UK BACKUP SPS BURN PKEPS AND REQUIRES
PCWER LOWN OF ECS RADIATOR HEATERS (OVERLOAD SENSING.

DELETRD

ENERGY KEQUIFEL TQ FERFGAM PC-1 AND REMAINDER OF MISSION

PRELAUNCH BLATTERY REQLINES ARE BASEL ON FAILURE OF THE BATTERY CHARGER
BEFORE ACCUMPLISHING ANY CHARGING.

THE TwD BATTERY RECLINES REFLECT THE ENERGY REQUIRED IN THF TwO LOWEST
BATTERIES TO PROVIDE CAPABILITY FCKR A SAFE RETURN FROM ANY POINT IN THE
MISSIune THE RECLINES ARE BASEQ Ch LOSS OF THE HIGHEST BATTERY SUBSEQUENT
TC LCSS UF THE EATTERY CHARGER WITH A YWO-BATTERY ENTRY (WITH G AND N) AND
12 HCUXS OF POSTLANGING TIME,

{F RESCUE IS5 KEWUIREDs» THE THREE-BATTERY ENERGY REQUIREMENTS WILL BE
RECOVERELD bY PUWERING DOWN TC A TwO=-BATTERY G AND N ENTRY.

AUX BAT ENERGY IS NOT INCLUDED IN BAT REDLINES,

CKYOGENIC REDLINES ARE BASED ON CAPABILITY TU PEKFURM NUMINAL MLISSIUM WITH
CAPABILITY TO RETURM TO EARTH AT A 40 AMP AVERAGE POWEKR LEVEL AFTFR LOSS OF
Cht CRYD TANK AT TEI-12 HKS (WCAST CASE TIME FOR FAILURE),

THREE ~TANK CRYUGENI{ REDLINE IS BASED ON THt TOTAL QUANTITY REQUIRED TO
PERFGRM NGMINAL LENCTH MISSION.

THE TWO-TANK CRYCGENIC REDLINE IS BASED ON THE QUANTITY REQUIRED IN THE TWOQ

‘LUWEST TANKS TO PERFORM NOMINAL LENGTH MISSION AND STILL CAPABILITY T0

RETURN TO EARTH AT A 40-AMP AVERAGE PUWER LEVEL AFTER LOSS OF THE HIGHEST
GUANRTITY TANK AT TEI-12 HRS.

KULES 3-111 ANU 3-112 ARE RESERVED,

SPECIFIC

MISSTON REV] DATE SECTION GROUP PAGE
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MISSION RULES
SECTICN 3 - MISSION RULE SUMMARY ~ CONTINUED

ITEM

PSP,

3-1123

LM=KCS 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 .
CA> PRIOR TO TPF ~ ONE REV LOS TRACKING OF CSM (STAGED) EQUALS 2.5 PEﬁCENT
(B) AFTER TPF - CSM ACTIVE DOCKING EQUAL 1.0 PERCENT A
3. ALL GO/NO-GO'S ARE THE AVERAGE OF SYSTEM A AND B, ALL REDLINES REQUIRE A PERCENT
READING OM EACH INDIVIDUAL SYSYEM'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 15 ASSUMED TO BE 10 £PS IN THE X-AXIS AND 20 FPS IN THE Z-AXIS,
GO/NC-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 £OR NOMINAL LM-ACTIVE l-!?EV
&, TPl

5,

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

PROPELLANT REQUIRED FOR REMAINDER OF 1~REY RNDZ PLUS OPS RESERVE,

MESHIUN REV{ CATE SECTICA GROUP PAGE
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SECTICN 3 - MISSICN RULE SUMMARY - CDNTINUED

- b

tTeEM

T PP |

3-113
CONT

C. REDLINES ]

1. UNDOCKING TO CIRC
PROPELLANT REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE

2, CIRC TO PDI
PROPELLANT REQUIRED FOR LOS IN LONGEST ABORT RMDZ WITH DPS ATTACHED UNTIL JUST
BEFORE TPF (P-20 MAXIMUM DEADBAND), STAGING, BRAKING, AND DOCKING PLUS OPS
RESERVE . .

3, FDI TO TOUCHOOWN

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

h, LUNAR STAY

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

5, ASCENT TO TWEAK

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

6. TWEAK TO TPF

PROPELLANT REQUIRED FOR 1-REV RNDZ (CS5M ACTIVE), AND DOCKING PLUS CPS
RESERVE.,

7. TPF TO DOCKING

PROPELLANT REQUIRED FOR OPS RESERVE

RULES 3-114 THRUUGH
3=117 ARE RESERVED.
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SECTICN 3 - MISSION RULE SUMMARY - CONTINUED

3-118] LM EPSy ECS
THE LM EPS AND ECS MINIMUM CONSUMABLE REGU IREMENTS ARE DEFINED AS FULLOWS==~

Ao FRCM UNDOCKING TO TOUCHDGCWN, THE MINIEMUM REQUIREMENTS ARE BASED ON THE TIME TO COMPLETE A
LANDINGs A 24.5=HR STAY wITH ONE EVA, ASCENTs AND A 4.5-HR RENDEZVOUS THRUUGH CREW
TRANSFERy A 2-HR CRBITAL CONTINGENCYs AND REDUNDANY ASCENT EPS SOURCFS FOR THE RENUEZVOUS.

THE TLIME TC COMPLETE A LANCING AND THE 24.5-HR LUNAR STAY MAY BE SUPPORTED BY ANY
COMBINATIUN UF DESCENT AND ASCENT COUNSUMABLES. 1IN ADDITIONs EACH ASCENT BATTERY, ONE H21)
TANK AND ONE ASCENT C2 TANK (THE LM CABIN IS CCNSIDERED A REDUNDANT 02 SOURCE) MUST CONTAIN
THE CCNSUMABLES REQUIRED FOR LIFTOFF AND A 445-HR RENDEZVOUS THRMOUGH CRFW TRANSFER. THE
2=HR CHBITAL CUNTINGEANCY, INSUFAR AS ASCENT 02 AND ELECTRICAL POWEKR ARE CONCERNED, 1S
CONSIDERED TU BE SATISFIED BY THE REDUNDANCY REGUIREMENT. SHOULD TWO ASCENT H20 TANKS RE
AVAILABLE, THE REQUIREMEM FOR LIFTOFF THROUGH CREW TRANSFER CAPABILYITY IN EACH TANK * WILL
SATISFY THE 2-HR URBITAL CCNTINGENCY. [IF UNLY wiNE TANK IS AVAILABLE, [T MUST ALSO INCLUCE
THE 2=HR CUONTINGENCY.

b FCR THE KEMAINDER OF THE LUNAR STAY, THE MInIMUM DESCENT STAGE REQUIREMENTS ARE BASED CN
THOSE CONSUMABLES RFQUIRED FOR THE SCHEUDULED 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,

Ca FOR THE RENDEZVOWS, THE MINIMUM REWUIREMENTS ARL THUSE CONSUMABLES NECESSARY TO SUPPORT A
LM-uCTIVE RENDEZVOUS THRCUGH CREW TRANSFER., SHUULL THESE MINTMUM REQUIREMENTS BE VIULATED,
THE LM wILL BE PUWERED OCwN WHILE THE (S»¥ BECOMES THE ACTIVE VERICLE. FOWEVER, THE LM WILL
HYE POWCRED UP TC PERFGRM BRAKING=- SUFFICIENT CHONSUMABLES BFING RETAINED FOR THIS PURPOSE.

MI$SIUN REV] CATE SECTION GRUUP PAGE
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SECTION 3 ~ MISSISON RULE SUMMARY — CONCLUDED |

ITEM

3-119

EMUY

PLSS AMP HRSe 02y LIOHs ANC H20 REDLINES

NUMINAL AKD ALTERNATE EVAS-THE PLSS AMP~HRSs 02, LIOHs AND H20 REDLINES FOR EACH OF TrE

NOMINAL OR ALTEKNATE EVA'S ARE DEFINED AS THOSE VALUES REQUIRED FOR 30 FENUTES OF POST  EvA
RESERVE.

PLS5S AMP~HRy 02+ LICH ANL H20 GO/NC GC'S ARE DEFINED 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 D2, H2C AND AMP-HR CEVA GO/NO-GO'S ARE TEFINED AS THOSE VALUES REQUIRED TO
COMPLETE A 30-MINUTE CEVA.

OPS 02 GO/ND~GD*S ARE DESIGNED AS THOSE VALUES REQUIRED TO COMPLETE A 15-MINUTE TRANSFER T
CMy INGRESSs AND REPRESSGURIZATIUN.

MISSION REV fCATE SECTIQN GRUUP PAGE
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MISSION RULES
SECTICN & =~ GROUND INSTRUMENTATIUN REQUIREMENTS

41

GENERAL

ha THE FULLOWING PRELAUNCH REQUIREMENTS DEFINE THE MCCU/MSFN FEQUIREMENTS WHICH MUST BE  MFT
BEFCRE A *160*'* IS GLVEN FOR LAUNCH,

ta WHEN A SPECIFIC HARDWARE ITEM QR OPERATIONAL CAPABILITY [S DEFINED AS A MANDATORY ITEM, ThE
HARUWARE AND/OR SOFTWARE INTERFACE REQUIRED TO PRUVIDE THE MANDATORY FUNCTIONS OF THaT
HARUWARE [TEM UR CPERATICNAL CAPABILITY ARE TU ASSUME A MANDATORY STATUS aLSO.

Co nHERE RFDURDANCY EXISTS FGR MANDATGRY ITEMS, A BACKUP CAPABILITY IS CONSIDERED HIGHLY

DESIRABLE.
NOTE
THE VARIUUS EQUIPMENT LISTINGS IN THIS
SECTICN ARE TO BE UTILIZED AS A GUIDE
CNLY. IT IS5 MANDATORY, PRICR TO COMMITTING
THE MISSICN TU LAUNCHs TU BE ABLE Tu--—-

A. RECEIVE AND DISPLAY TELEMETRY AND
TRACKING DATA,

Bs MAINTAIN VOICE COGMMUNICATIUNS WITH

THE ' CREW.
MiSS[DN REV] LCATE SECTICA GROUP PAGE
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MISSION RULES
SECTION & - GROUND INSTRUMENFATION REQUIREMENTS - CONFINUED

RULE PCONDITEON/MALFUNCTION® PHASE RULING *  CUES/NOTES/COMMENTS
- ———— - : : — ——————
] ] [
4 L] L]
4=2 TELEMETRY v . o
. 4 L]
A. CONSOLE DISPLAY (DgTV, ¥ PRELAUNCH * MANDATORY " A, FOR DISPLAY OF MANDATORY S/v
EVENTSe ANALUGS) LI . A PARAMETERS.,
t Ll L]
Bs PCM GROQUND STATIONS ' PRELAUNGH * 2 CF 4 MANDATORY,® 8, FOR (O{SPLAY OF MANDATORY S#v
(%) ' . * 2 HIGHLY ! EVENTS AND ANALOGS.
v * DESIRABLE ' 1
L] . L]
Co RECOKNDING AND PLAYBACK ¢ . ¢
. [ ' [
ALDS A . ' *
! PRELAUNCH ' BCTH DESIRABLE ¢
MSF N ' ‘ t
L] L] ]
De FM = GROUND STATION ' PRELAUNCH " HIGHLY DESIRABLE
L] ] L]
' ' [
4=3 CUMMA ND . ) )
L] (] L]
ne MOCR TOGGLE SWITCHES \ U " A, FOP LAUNCH PHASE ABORT REQUEST
(ROTH A AND 8) ' . .
L] L] L]
1. BSE ABORT REWUEST ' PRELAUNCH * HIGHLY DESIRABLE ¢
L] 1 L]
2o FIDEC ABURT REGUEST * PRELAUNCH * HIGHLY DESIRABLE ¢
L] L] 1
3, FO AUCRT REQUEST Y PRELAUNCH ' HEGHLY DES IRABLE #
L] L L]
e CUMMAND PANELS=+— ' ¢ '
INCG, GUIDO, BSE, * PRELAUNCH ' HIGHLY DESIRABLE *
CCATS ' ' '
L] (] 1
(e MUCR CONSOLE/SITE * . .
SELECT CAPABELITY * ' .
[l ' .
L. RTC CCNSQLE . ¢ .
{(CCATS) * . .
' PRELAUNCH ' HIGHLY DESTRAMLE »
2. CCATS LMD CDNSOLE ' ' *
MED ¥ ] . .
. L] .
De FC/M AND O SWITCHING ' ' *
CAPABILITY ¢ ¢ '
L] L] L]
l. CCATS ¢ ¢ ‘.
¢ PRFLAUNCH ' HICGHLY DESIRABLE *
2. CCATS CHMD MED ¢ ' .
L] L] 1]
ts ABURT/CCATS TEST U PRELAUNCH ' HIGHLY DESIRADLE ¢
SWITCHING CAPABILITY ' ' '
[ ] L] L]
L. FO CONSCLE ' ' *
L] 4 L
2+ CLATS CMD MED ¢ ' .
MfSSlUN REV] DATE SECTILN GRQUPA PAGE
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MISSION RULES

SECTLON 4 - GROUMND INSTRUHEMTATION'BEWI&EHENTS = CONTINUED

R JRULE JCUNDITLON/MALFUNCTEON® PHASE RUL NG *  CUES/NDTES/COMMENTS
T L] [ ] »
4 L] L]
Gl TRAJECTORY * ' '
L] [ ] .
A. TRAJECTCRY DATA ' ' A A, THE TRAJECTORY DATA SOURCES ARE
PROCESSING ' * A UTILIZED AS FOLLOWS—=-
[ ] . ] ] .
1. AVATLABILITY OF * PRELAUNCH ' I MANDATORY * 1, (A} INDEPENDENT VERIFICATION " OF
ONE INDE PENDENT ' . ¢ L/V NAVIGATION,
TRACKING SOMRCE ' . ' ‘
{1PRy USB) FROM ' ' Y (B) PROTECTION AGAINST VIULATION GF
LIFTOFF TQ T + 10 ¢ ' * LAUNCH ENVELOPE.
MINUTES. ¢ v '
1 1 L] -
2. IU AND CMC TM ' PRELAUNCH " BOTH MANDATGRY ¢ A.2, REQUIRED FOR ORBIT GO/NO-GO
VECTORS FKUM - ' J
LIFTOFF TU INSERTILN® ' ¢
PLUS 60 SECENDS. ' . ¢
L] 1] 1 .
B. RTCC - DATA SELECT ¢ PRELAUNCH * MANDATORY ' B, TO SELECT BEST AVAILABLE DATA
CAPABILITY ' ' * SOURCE.
L] + *
[} L] ]
4=5 COMMUNICATICNS : ' 4
L ] L ] K]
A. MUCR=== ' . '
L] . 1]
AFD CUNF LUOP J . : ' FOR MISSION CONTRCL
FD LGOP ' PRELAUNCH * 1 OF 2 MANDATORY
L] [ ] . L]
MOCR DYN ¢ PRELAUNGCH * ALL HIGHLY '
MUCR SYS L & 2 ’ v DESIRABLE '
A/G 1 LCCP ' . '
AfG 2 LCCP ' ' .
L] L] L]
Be MCC/LAUNGH COMPLEX=m~ ¢ . ,
. L] L]
121 CLTC . ’ ' FOR TERMINAL COUNT COORDINATION OF
111 cvTs * PRELAUNGH * 1 CF 3 MANDATURY ' MCC-PAD ACTIVITIES
212 MSTC ‘ . '
. 1 ] ]
Co MCC/RSO=== + ' '
L] ] L] .
FD LINE TG RSO . U . A FOR TRAJECTORY ° VERIFICATION  ANC
RSU PRIVATE LINE ' PRELAUNGCH * 1 CF 3 MANDATORY * BODSYER SAFING
CaPE 111 RSC Loup L ’ ¢
1 L] 1
L) ‘ L ]
Vs MCC/KEMCTED SITES==~ ¢ . .
L] L4 L]
CNE A/G PATH , % PRELAUNCH * WMANDATORY * USED FOR COMMUNICATION WITH CREW
. L] L]
L] [] ]
misston | rev| oare SECTION GROUP PAGE
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SECTEON 4 - GROUND INSTRUMENTATICN REQUIREMENTS - CONTINUED

® |KULE PCONDITLON/MALFUNCTEON® PHASE RUL ING ' CUFS/NOTES/COMMENYS
B SR D, - - Pt e cmmm———— ————
L] L] L]
4=6 CUMPUTEK . ' .
(] . L]
A. MOC (IBM 360/75) ' PRELAUNCH ' MANDATORY 4 TO PROCESS MANDATCRY S/V  PARAMETFKS
' . ' AND TRAJECTURY DATA
L] . " L]
Be DSC (IBM 360/75% ! PRELAUNGH ' HIGHLY DESIRABLE * AN $SL (IBM 360/75) [S AVAILAELE AS
. ' * BACKUP TO THE MuC DR DSC.
v L] L]
Co CLATS (UNIVAC 494) - ' ' .
UNLINE ' ‘ .
* PRELAUNGH ' 1 MANDATURY ANO L* TO THROUGH PROCESS MANDATORY S/V
' ' HIGHLY DESIRABLE ' PARAMETERS TO MOC
COATS LUNIVAC 494) = o ' '
STANDBY . ' '
L) L] L]
L] L] 1]
4-17 TIMING . ‘ s
ALTE (4} U PRELAUNGH * 1 MANDATORY * MCC TIMING STANDARD  TO  SUPPIKT
' ' ¢ MANDATORY RTCC/CCATS COMPUTERS
Mission  |rev | core SECTION GROUP P AGE
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MISSION RULES
SECTION ¢ - GROUND INSTRUMENTATICN REQUIREMENTS — CONTINUED

R JRULE JCONDITIUN/MALFUNCTIGNY PHASE RULING 4 CUES/NOTES/COMMENTS
T ) . . o
1 [ k]
4=-8 MCC POWER * v ’
L] L} L]
Ao BUS Al ' PRELAUNCH * MANDATORY * UNINTERRUPTABLE POMER  FOR  D/Tv
. ' * CONVERTERS
P [ .
B. BUS A2 ¢ PRELAUNGCH * MANDATORY * UNINTERRUPTABLE PUMWER FOR D/TV DATA
' ' * DISTRIBUYTNDRS AND VSM
L] . * 1
Ce BUS B1 ' PRELAUNCH * HEGHLY DESIRABLE * 27 SECONDS INTERRUPTABLE POMER FULF
. ' * THE  FOLLOWING HIGHLY  OESIRAHLF
' ' 4 ITEMS-—-
' ' t
] . t = FLY DYN SSR GONSOLES AND
L] 1] L]
. ‘ . PLUTBLARDS
' [ . )
. ' * - RTCC CONSOLES {EXCEPT COMP SUP)
[ . . .
' ' + - PDSND
L] L] LS
¢ ' * - gMce
(] 1] .
' ' v - TTY
' . ¢ '
Ue bUS B2 *PRELAUNCH ¢ MANDATORY ' 20 SECONDS INTERRLPTABLE POWER FQR
¢ ' * MOCR AND SSR CONSOLES AND DDD'S
[} L] A
1 L L]
[] L] L]
1] L] 1]
4-9 DISPLAY ' . .
L] ’ L)
A, MOCR D/TV CHANNELS 'PRELAUNEH * 10 OF 36 * FOR  DISPLAY OF MANDATORY  §/V
' * MANDATORY * PARAMETERS .
Wus OF ' . !
PUSITION  CHANNELS ' . 2
L] t L]
RE TRO ! . . '
FIDO 1 . ' '
GUIDO 1 . ' '
EECOM 1 ' ’ .
GNC 1 . ' . '
RTCC 1 ' . '
BOOSTER 4 . ' .
L ] t .
B. TRAJECTORY OISPLAY . ' .
. L] L]
. 1. FDU LAUNCH DIGITALS YPRELAUNCH % MANDATORY ON * FOR CUNTINGENCY ORBIT  INSERTION
' ' D/TV * MANEUVER DATA AND TEF LIMITS.
L] . L]
2o GAMMA VS ¥ TPRELAUNCH ' MANDATORY 0N 4 FKROM SELECTED TRACKING DATA SOURCE.
' 1 OF 4-=- .
' ' ‘
' ' (A) 10 X 20 ‘
' * SCRIBER PLOTTER ¢
' ¢ 18) DITY '
' * {C) RTCC '
' 1 PLCTBCARD .
' * (D) 5SR )
' * PLOTBCARD '
4 L] L]
3. RFO LAUNCH DIGITALS 'PRELAUNGH * MANDATORY ON » MONITOR FOR MODES Il AND I8
. ' DTy * MANEUVER DATA.
t L] []
4 GAMMA(EI) VS VIEI} 'PRELAUNCH * MANDATORY ON 4 MONITOR FOR G-LIMIT VIOLATION.
' * 1 0F 2e-- .
L] L] L]
. * (A} D/TV .
’ * (8} SSR PLOTBOARD !
+ Ll 1
MISSTON REV] DATE SECTICA GROUP PAGE
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_ MISSION RULES
SECTION 4 ~ GROUND INSTRUMENFATION REQUIREMENTS ~ CONTINUED

RULE fCONDETION/MALFUNCTON® PHASE RULING 4 CUES/NUTES/COMNENTS
49 -
CONT 5. PHI V5 LAMBDA PREL AUNCH MONITOR FOR CROSS-RANGE LIMITS

0. TIFF) VS REIP)

7. Hvs D
8. GAMMA(T) VS V(1)
(CHC DYNAMIC
STATUS)
9. WEULGE ANGLE MONITOR
19, GUIDL ANALUG CHART
RECURDERS ONE AND
TWe
L1, INSERTIUN/ZINJECTION
DIGITALS
C. ADEG CHANNELS 99-93
N. VSM
Eo AUX VSM

ETDUJPHCLRS {3}

HUTE-==

PRELAUNCH

PREL AUNCH

PRELAUNCH

1
4
L]
L]
v
)
L)
1
L]
L]
L]
L]
L]
4
.
L]
L]
L)
YPRELAUNCH
L
L]
L]
L]
]
L]
L]
L]
¥
L]
L]
*PRELAUNCH
L]
L]
L]
* PRELAUNCH
L]
t
L]
*PREL AUNCH
'

*PREL AUNCH
0
*PRELAUNCH
'

CPRELAUNCE
'

L]
.
L}
L]
L}
L]
L]
'
L]
L]
L]
4
.
L)
L}
L]
L)
)
L
L
4
L]
)
[]
L
L]
L]
[}
4
L]
.
L]
L]
1
L]
.
L]
L]
L]
)
*
L
L]
1
.
]

HIGHLY DES [RABLE

aN | GF 2---

PLOTHCARD
(A} RYCC
{d) SSR

PLCTBOARD

HIGHLY DES IRABLE
ON 1 OF 2-=-

(A) D/TY

(81 SRR
PLCTBCARD

HIGHLY DES IRABLE
GN 10 X 20
SCRIBER PLUTTER
HIGHLY DESIRABLE

ON 1N X 10
SCRIBER PLOTTER

HIGHLY DES IRABLE
GN D/Tv

HIGHLY DES IRABLE
GN TV

MANCATORY UN
DTV

HIGHLY DESIRABLE
MANCATORY

HIGHLY DES IRABLE

2 FIGHLY
DES IRABLE

INDIVIUUAL FLIGHT CONTRCLLERS witl BE

WESPUNSIBLE FUR RFPURTING LESS GF DISPLAY
LAPANILITY CF MANDATORY PARAMETERS TO THE FLIGHT

UIRECTOR.

]
N
]
.
1]
L]
1
[
2
0
.
L]
.
]
L]
.
.
.
L]
]
]
1]
]
[]
1
[
.
’
[
1
[
.
]
.
[
.
]
L]
]
.
L]
.
]
.
L]
1

MONITOR FOR ABORT MGDES I,
18,

IIl+ ANC

MONITOR FOR L/V AND
PERFURMANC E
ANALYSIS -
TRACKING) »

S$/C
{GUIDANCE
COMPARES

NAVIGATICA
SYSTEN

cMC WiTH

MONITOR FOR L/V AND
PERFORMANCE

S/C  NAVIGATION

FUR GEN GO/NO-GO

FOR DSC DISPLAYS

FOR D/TV

MISSEON REV] DATE SECTION GROUP PAGE
APCLLO S| FNL] 5/3/71 | GROUND INSTR MCC
REQUIREMENTS 4=6




NASA - Manned S'pacocraﬂ. Center

MISSION RULES

SECTION & —~ GROUND 1NSTRUHENIATICNVREQUIREHENTS « CONTINUED

K JRULE JCONDITION/MALFUNCTION? PHASE RULING t  CUES/NOTES/LOMMENTS
L] . ’ . o - T
) L] ]
4 * 1
4=10 GSFC . . ‘
L] . ‘1
Ao GSFC UNIVAC =~ 494 §2) *PRELAUNCH * 1 MANDATORY ¢ A, UNE UNIVAC - 494 CAN PERFORM ALL
COMMUNICATIGNS L ' ¢ NECESSARY FUNCTIOAS, THE SECOND ONE
PROCE SSOR t . t 1S5 BACKUP.
[ [ [
Be wWbBD (50.C KBPS) LINES *PRELAUNCH ' 1 MANDATORY * Be EITHER LINE CAN BE SWITCHED TC
{2) BETWEEN MCC AND ' ¢ ' * EITHER UNIVAC - 494,
- GSFC ' ? '
t 1 L]
Cu TTY CIRCLITS BETWEEN ¢ * * C, VFTG PROVIDES TWO REDUNDANT 16
MCC AND GSFC ' ‘ * CIRCUIT TTY CHANNFLS.
. ' [
Le CUTGCING YPRELAUNCH * ) CF 32 CIRCULITS * 1, FOR ACQ MSG, LS CMD
' ' HIGHLY DESIRAHLE ¢
‘ . .
2 INCOMING (JJ) "PRELAUNCH . * 1 OF 32 CIRCUITS * 2, FOK RECEPTION OF LOWSPEED RADAR
' ' MANDATORY ¢ DATA,
' ' [
. L] L]
L] . .
0 . '
4-11 KSC ¢ . ¢
L] 1 .
TELEMAETRY === ¢ ' .
L] L] L]
As VHF TV FRCM [HE ' M * A. THESE ANTENNAS CAN BE SW]TCHEL
FULLUWING FGR S=1T» ' ' ¢ Tg MILA OR CIF FACILITLIES
S5=IVE, AND [U==- ¢ ¢ e
L] L] L]
1. CIF ANTENNA YPRELAUNCH * 1 HIGHLY '
' ' DESIRABLE 4
1 L] L]
Ze ILA VHF ANTENNA ' ' .
L] . »'
b. USB TM FROM THE ' ' ¢ B, USB IS5 THE CSM'S ONLY SQURCE OF
FOLLUWING==~ ! ' ' DATA,
L L] L]
1. MILA uSB "PRELAUNCH ' 1 MANDATORY '
] L) L)
2+ CIF ysg ' ' - '
L] L] *
[ ] [
CUMMAN[} ===
THIS CAPAoILITY IS DEFINEC UNCER GSFCU/KSC/MSFN
CUMMAND KULE 4-12 FO& LAUNCH COVERAGE.
TRACK [ NG=w= .
THAT CAPABILITY REQUIRED TC SATISFY RULE 4-4
(TRAJECTCRY) iS5 MANDATURY.
YUICE CUMMUNICATIONS==--
ThIS KSC CAPABILITY 1S DEFINEL UNDER MCC RULE 4=S
(COMMUNTCATIONS) .
MISSION REV] CATE SECTION GROUP PAGE
APGLLG 15 FNL| 5/3/71 ] GRGUND INSTR GSFC/KSC/MSFN
REQUIREMENTS 4=7
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NASA - Manned Splcccntt_ Center

MISSION RULES
SECTION 4 = GROUNG INSTRUMENBATION REQUIREMENTS - CONTINUED

RULE JCUNDITION/MALFUNCTION? PHASE RULING v CUES/NOTES/COMMENTS

—— —-— memmmmmm—— s - ————————— e
- ’ [ v

4=12 LAUNCH COVERAGE ' ' *

KSC/MSFin SITES (SITES NOT LISTED DUE TC VARIABLE

LAUNCH AZIMUTH) MUST PROVICE THE FOLLOWING
CAPABILITIES FRAM LIFTOFF THROUGH S~1vB CUTOFF

PLUS 60 SECUNDS.#*

REFER TO DECISION MATRIX {(RULE 4~17 AND CHARTS 1 THROUGH 3
4-1 TO DETERMINE CAPARILITY,

L] L) L]
A. CMD ' * .
1 L] 2
s YPRELAUNCH ' HIGHLY DESIRABLE *
ot ] L]
B, TELEMETRY ' ' .
L] 1 L] .
S-1C {VHF) YPRELAUNCH * HIGHLY DESIRABLE * S5-IC DATA 15 ONLY HIGHLY DESIRABLE
¢ * 4 SINCE THE MCC IS NOT PRIME FOR
' * t REQUESTING AN  ABNRT  FOR S~1¢C
. ' * MALFUNCTIONS.
L] L] L] .
S=1I (VHF) *PRELAUNGH * HiGHLY DESIRABLE * FOR ABORT CUES FROM MCC
* ' FRCM '
¢ * LIFTOFF TQ S=11 ¢
' * CUTCFF (APPRUOX '
. * 8 ¢+ 38 SEC) ¢
1 1] 9
S=1ve WHF (CP=-1} SPRELAUNCH ' HIGHLY DESIRABLE ¢
] L] L]
IU CCS (DP=-1R) tPRELAUNCH * 1 CF 2 MANDATURY * FOR ABORT CUES FRCM MCC
LU VHF (DP-1) ' ' '
L] L] 1]
CSM (USB) TPRELAUNCH * MANDATORY FROM * FOR ABDRT CUES FRCM MCC
4 ' LIFTUFF THRUUGH ¢
' ' S=~IVB CUTOFF '
J ' PLUS 40 SEC '
L] L] .
L] ) [ ]

Co TRACKIMG

THAT CAPABILITY REQUIRED TC SATISFY RULE 4-4
(TRAJECTURY) IS MANUATORY .

Ue A/G COMMUNICATIONS t

L]

1. MILA .
VHE *PREL AUNGH

Juse '

1 OF 2 MANDATORY

L]

2. MSFN ‘.
VHF TPRELAUNCH

uss *

I GF 2 MANDATURY

“® 2. aawe mmaae
- &% &% 8 A s e aa == oa

#  FOR THE NOMINAL 80.1 DEGREE LAUNCH AZIMUTH, THE
COVERAGE PROVIDED BY THE VANGUARD IS CONSIDERED
RIGHLY DESIRABLE, IF THE VANGUARD IS [OST, THE
COVERAGE PROVIDED BY BDA IS APPROXIMATELY IN-
SERTION PLUS 30 SECONDS, FOR OTHER LAUNCH
AZIMUTHS, THE COVERAGE PROVIDED BY THE VANGUARD
1S MANDATORY BECAUSE OF DECREASED BDA COVERAGE.

MISSTUN REV] CATE SECTICH Group PAGE

APQLLO 15{FNL] 573771 JGRCUND INSTR GSFCYKSC/MSFN
REQUIREMENTS 4~8




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 4 - GROUAD INSTRUMENTATION REQUIREMENTS - CONTINUED

RULE LUNDITION/MALFUNCTION' PHASE RUL ING ¢ CUES/NOTES/COMMENTS
m———tm —— - - '- - '--- - e e 1t e -
L] 1 1
. : L] ] []
4-13 GENERAL URBITAL COVERAGE ¢ ¢

IT IS REQUIRED THE MSFN HAVE THE CAPABILITY OF
PRUVIDING THE MCC MINIMUM MISSIGN CONTROL SUPPURT
LISTED SELCW OF TwO MSEN USB SITES PER REVOLUTION
THKUUGH REVOLUTION 3.

. .
A. CMD * ' *
' . ] v
ccs - 'PRELAUNCH ' HIGHLY OES JRABLE
L [} L}
(UL, BRVEY:] "PRELAUNCH * HIGHLY DESIRABLE *
¢ ] *
Be TeLEMETRY ' ' *
. ' [
S=1VH VHF (CP=1} ‘PRELAUNCH ' KIGHLY DESiRABLE ¢
[ ] [
U CCS (DP=1B) ¢ ¢ ¢ DOWNLINKS REQUIREC TO RECOVER S-1vB
TPRELAUNCH ' 1 OF 2 MANDATORY * DATA,
[u VHE (0P=1) ! N !
] Lo [
CS54 sk CPRELAUNCH ' MANDATORY '
[ ’ .
Ce TRACK ' ' M
] [l +
C-BANU TPRELAUNCH * HIGHLY DES IRABLE ¢
. + .
uso SPRELAUNCH * MANDATURY '
[] [ [
We A/G COMMULNICATIONS ' N *
] . '
YHF 'PRELAUNCH * 1 CF 2 MANDATORY * USB MANDATNRY AT LEAST ONE  STATION
: ‘ ' PRIOR TO TL! TO CCONFIRM ONBOARD CSM
uss *PRELAUNCH Y USB A/G CAPABILITY,
. ] [
a=1¢ POST S/C SEPARATION . + s

IT I> 4anDATLryY THAT 1 SITE PRCVIDE THE .
FULLUWING CAPABILITIES <=~

L] 1 "
£ TLM - CCS * PRELAUNCH ' MANDATURY ' A, TU PRUVIDE T £OR DETERMINING
. ¢ ¢ S~IVB STATUS BEYOAD VHF RANGE.
L] L] t
Be LMD = CCS * PRELAUNCH * MANDATORY * 8. TO PROVIDE CORRECTIVE COMMAND
' . * CAPABILITY FOR S—IVB BULKHEAD OELTA
' ' * PRUBLEMS.
1 * L]
' ' * C. BOTH OF THE ABOVE ARE REQUIREE
' ' * Tu INSURE CREW  SAFETY AND LM
' ' * EXTRACTLION.
mIssion |rev] oate SECTION GROYP P AGE
APGLLO 2S[FNL | 573771 | GRCUND INSTR GSFC/KSC/MSFN
REGUIREMENTS 4-9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION & - GROUND INSTRUMBNTATION REQUIREMENTS - CUNTINUED

Kk JRULE JCUNUDITION/MALFUACTION? PHASE AULING * CUES/NOTES/COMMENTS
T T - ' h [} - . TTTTTTmmTTmmmmTTeT
] ] .
. ' ' ]
4=15 H8Ky DSy MAD ¢ N !
IT 1S5 MANDATURY 2 OF 3 OF THESE SITES PROVIDE
THE FOLLOWING CAPABILITIES--~
] ’ ]
Ay TM uss ' PRELAUNCH * MANDATORY 2 A, TO COVER TRAASLUNAR COAST AN
' : . * LPG,
L) L} ]
Be TRACK USB ¥ PRELAUNCH Y MANDATORY '
] ’ L]
Ce VOICE USB ¢ PRELAUNCH ' M&NDATORY ¢
1 . [ []
U. CMD LSB * PRELAUNGH * HIGHLY UESIRABLE 1
. ) t
' . ‘'
L] * t
4= 146 KIUME TEK NETWORK * PRELAUNCH ¢ '
SITES ¢ . ¢
] L] ]
Ao LIMA ' * HIGHLY DESIRAJLE ¢
[ ' .
os CRD ! Y1 CF 2 HIGHLY ¢
cYl * ' DESIRABLE ¢
MISSION REVE CATE SECTICN GROUP PAGE
APCLLO L5 FNL] 3/3/7% | GKOUND INSTH GSFC /K SC/MSFN
REQUIREMENTS 4=10




NASA - Manned s'pacocrafg Center

MISSION RULES
SECTION & - GROUND INSTRUMENTATION REQUIREMENTS -~ CONTINUED

R 1TEM

4=17

INTRODUCTION TQ SETE FALLURE CECISIUN MATRIX

FOR PRELAUNCH. FAILURES OF LAUNCK PHASE SITE CAPABILITY, THE FOLLOWING DECISION MATRIX APPLIES
THE LAUNCH PHASE GRUUND INSTRUMENTATION REQUIREMENTS TO THE RESULTING DEGRADED COVERAGE.

THIS MATRIX POINTS OUF THE LOSS OF CONTINUCUS COVERAGE BETWEEN LIFTOFF AND [NSERTION PLUS 60
SECUNDS FOR VARIUUS SITE FAILURES., IF SITE FAILURES OCCUR PRIOR TO LAUNCHs THE MATRIX WILL 8f
USED Y0 DETERMINE WHETHER MANCATORY CONTINUOUS CUVERAGE HAS BEEN LOST. :

(NUMINAL INSERTION IS 11 + 55)

TO USE THE MATRIXwm- »

As  LDODK FOR AN X UNDER.THE COLUMN FOR S{TE WHERE THE FAILURE DCCURRED,

B4 GD ACROSS TO TWE COLUNN FOR THE CAPABILITY THAT WAS LOST AND.READ THE DECLSIUN,

C.  THE GOVERAGE THAT WAS LOST IS IN THE CCLUMN LABELED VAPPROXIMATE MANDATORY COVERAGE LOST."

VI8 MORE THAN CNE X TN A ROW SPECLFIES A FAILURE OF THE SAME CAPABILITY AT MORE THAN ONE SITE.

MISS{ON REV | DATE SECTION GROUP PAGE

APCLLO 15 JFANL | 5/3/7L |GRCUND INSTR GSFC/KSC/ZMSFN
REQUIREMENTS . 4=11




NASA - Manned Spacecraft Center

MISSION RULES
D INSTRUMENTATION REQUIREMENTS - CONTINUED

SECTION 4 - GROUM

RN

CHART 1=--- 87.1 DEGREE AZIMUTH { APOLLO 15 NOMINAL}

' SITES FAILED

-

*APPROK IMA

tmmettsc el tmm el cmme e mmo e e b § MANDA T ORY

L] (] ] L} L] L ICOVERAGE L} L] L] .

' ' ALDS'MIL/CAPE® BDA * VAN *ANT*LOST FOR *TELEMETRY' CMD * TRACK ' A/G

. L] T™ 1t . [l . TNO-GO ITEMS | ¢ (] . ]

1 ‘ 1 ] ] SFOR ALL [} ] ] L]

L} L} L] L] ) *LAUNCH . L] L] L]

] L] ] ] ool A [MUTHS - V== [ ] e |

' 1N0-00' 00-00 '04-17009-10'T80* *USB UR ¢ USB ¢ BOTH ' USB

* Y0 * TD *TO T TO *oTQ ' CCS AND " AND * S AND' C * 8ND

't 408-45' 08-49 '12-40%16-05'TAD! ' VHF Y CCS ¢ BAND ' VHF
L L T e IR o PR -——t [pey | LS LY

. 1 [ " [ [ ' . [ v e

L R Ll LT Ty PYSVIRDES RSPy Sy | L} ) L L
' 5 3 ] ] . (] [ ] v . L)

LI O] ] ] [ ' L] NONE ’ ] * .

' N X ' ' ' ¢ ¢ Gu Y N/A N/ZA fONA
LI} ] [] 1] ] YSEE NQTE 1 ¢ ] [l v

LT ] ] 1 ] ] [ L] ] ] .

LI R Py Ay PN PSS U P —— | ———— -

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

L} (] . [ . 190-09 TC ' [ . ]

e * X ' . ' gs4-10 ¢ G ' GU ¢ NO-GU * NO-GO
LI L] ] ¢ ¢ TSEE NCTE 2 ¢ ) ] ]

" E ¥ . ] L] L] t ] 1 L] L]

. R e el i T T oY RUGEE Y PP ISP PSRRI DRSNS U F——
¢ F 1 [) 1 L} . L) 0g=49 1 ) L) L}

T ' L ' * 70O 09-10 ¢ Gn GO ¢ GG * GO
e ' ' ¢ ' 9SEE NLTE 3¢ . ' .

P tem-- P m it mm——— [ p——— L et B e T TP PR R P PV e,
g ' ' ' ' ' ' . [ ¢

CRoY ' . * X ' YSEE NCTE 3 ' Gu * GG ' GO * o
LI} ] L] ] : [ . [ ] .

+ L R e e L EETUS P PIVS R TOSpRyERNEPIEE [Ty SR ST PSSy Py R JNp
] ' . € ] ] [ [l [] . ]

v ' ' . ' X t  NONE ' o0 TG0 * GO T G0
LI FESQuviny PUSEIRRRY PSSy DIy DU ¥ —————— tmmmme i ——— [ Y AP
oy [ [] ] (] LI Yo T8 14] [ . ' L]

VR S T ¢ ¢ . * v Tp * NO-GO 4 GO * NO-GO ' NC~GO
e ' ] . . t 04=10 ] ‘ ) .

L B L L L Ty U UL [EGRpporey PR [y Uy (] e = & e ki st b
LI ] . ) [] ] T 00=-00 [] . [ t

¢ p ot L] . ] ] LI ] ¢ (] L] L]

e v X vox ot 1 09-10 * G * GO ' NO-GO ¢ NO-GO
LI ] ‘ L] ] ] YSEE NCTE 2 ¢ [l .

[] [ JFYPORIpY PPN R —— tssw ol el st it § ' ‘- [RONpES U .
[~} ] ] ] ] * no-00 1 I} ¢ [}

LI ] [l ] . 1 ] TCO [} [] ] []

I . X . * X 't 04-10 L P G0 ' NO-GO ' NC-GO
*tE e , ' ] [ YSEE NGTES ¢ * L] *

. . ] * [ ] ' 3 AND 3 ] [ ] ¢

t lecccnl cnvanrrwlcrcwccl vl el cc e . L] & = anam s ¥ o e e e
¢ FE o0 . ] . . * 0B=49 ' ] . ]

A ' *ox ¢ % ¢ v Tg * NO-GO ' GO ' ND-GO ' NC-GD
LI G ] [ ] ' ' 16=-05 t [ . ]

| | Nacmawlcaaea- e N It T Iy o L] L e

Yy L L) ] * ' 08~49 * A . .

* Rt 4 L} . . + TC L} . L} .

t E X @ ¢ X ¢ [] 1 N9=10 [ G0 » GO * G0 . GO
1.9 ¢ . L] L] L] VSEE NO“E 3¢ ] . L]

] [ SR PRSI RN G PR R yp—p—" | ] [P (]

. [] . ' [] 1 . [ . . *

v X e . * X ' 'SEE NCTE 3 ' GO ' 60 * GO * o

L) 1 * L} L] L] L} [ ] a * L]

b Ll T el B e e e . L] L P

' * . ] ' [ T Q0=00 [ ] ]

* LA S X L ' ¢ T0 ¢ NU-GU ¢ GO % NO-GO * NO-GO
] ] . [ [ . " 09=10 (] & ] ]

ool necmalccccrmenmlacmacl vl el e mmma=t L] L Ve

‘ [} [] [] ] ] ] ] [] . []

L B e el e T T QRN L BRIV (PR e g (] L) L 2™

TE?*
[

CAPABILITY LOST
) [

NOTE§=w~ 1, LOSS QF ALDS RESULTS IN LOSS OF S-~IC T,

HOWEVER, 1T 1S MOT

2, GO ON TM BECAUSE OF ALDS DATA UNTIL 08-49,

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

- v - —

R I R I I . T I T T T T e R T . T T T T T T T T S A A

MANDATORY FOR LAUNCH

mission | Rev] oate SECTION GROUP PAGE
aroLLo 15 fene | sism g;g:?”EIg:}g GSFC/KSC/MSAN | 112
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NASA - Manned Spacecraft Center
MISSION RULES

SECTEON 4 - GROUMND INSTRUMENFATION REQUIREMENTS - CONTINUED

. CHART 2--- 80.11 TO 90,00 DEGRFES AZIMUTH

' SITES FAILED !

"--'--'—"-‘----‘-"-‘-“"*r‘-'-”“'MANOATO“V

i - e o e

- ——————

*APPROX [MATE®

-

CAPABILITY LOST

L LT R A T ——"—"

L3

'
[ ] [} ] . ] YCOVERAGE + . [ ' [
' * ALOSTMIL/CAPE® BDA * VAN 'ANT'LOST FOR  *TELEMETRY® CMD * TRACK ' A/G *
[} ] ™ ¢ L] * ] * NO=-GO ITEMS . » [} 1 L [}
v [ ‘ [] . . YFOR ALl ] 1 ] . ]
+ L] [ . ] *LAUNCH ] ' ] ] +
+ [ JPpRy D p—" rmdmmmmel cmaentaaa? A7 [MUTHS L e L IRy SV DU 1
* *0N=-00* 00-00 '04-10'09-10'THOD* * USB LR * USAR ' BOTH LA B 1: B
' vt T 0 T0 *1a Y70 *TO! " " CCS AND * AND ' S AND C * AND *
¢ 108-49' 08-49 '12-40*16~05'TRD’ ' VHF # CCS ¢ BAND ¢ WHF 0
LR I L L L Teenep L PRV Syl JSURpNPEY ol DS I ] "~ [ J ]
. ' ] L] L] [] ] ] 1 ] [} .
[ PSP USRI U — | JRPNOR O PR | — . [ TS . [
LI . L] L] L} . L] L] L] ] L
“ 10 (] [] L} L) L} NONE L) . L) . ' L}
*NY X e 4 ' ' L ) *NFA Y ONJA Y N0
L | ] ' ] ] YSEE NCTE 1 * 1] t ] [
LI ] ] ] [] [} ' * . ] [] ]
L fecaaa U PRy (VPR DR P, [ U ———— - [
[] ] [} . T ¢ [ [ ] ] 1 *
LI ] [ ] [ [ t0Q-00 TC ‘ ] ' [] ]
L * X ‘' ' * ' 04-12 ' GO ' G0 Y NO-GO ' NC=GO ¢
“© T . ) L] L] *SEE NGTF 2 * L] . 1 L
[ ] ] ' ] L] ] ' . [ ] []
[ L e T Tupy RUNUpIY PGy I PR S YRy Vo -1
*E o [ L] ] [] ] N8-49 ] . ' * L]
t A ' vox o 10 TC09-16 ¢ G t 60 ' 6D * 6o ¢
LI ' ] [ . VSEE NOTE 3 0 [ ] L\ ]
[ T I [ R —— [ J— [, Pmme ¥ e e ——— [PPSR PRy a——" |
LNV . ] ] L] L] 11'90 1] ’ L] L L]
v R . . tox o0 TC ' NO-G ' GO ' GO ' NG-GO ¢
t B ' ' ' * 4 NS + 60 0 . . ' '
] ] . . t 1 1 [ * 1 ]
+ L LT SPUP R Y [ VY S U S Y S [ JESPUUNINGY S Qe —— )
' . ‘ t ' LI | NGAE ] N7 A NZA N/A L] GO L]
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LT R ) T Ty Sy UVESRpey RS R R R . L1 —— e ¥
LI . [] [] ] ' Q=00 [] 0 [l ] ]
LV B S T ' ' L ¥ NO-GQ ¢ GO ' NO-GD °* AO-GO *
e 1 [ [] ] ¢ O4&~10 . 0 L] [l .
L S ity JSvONY SR RO I . - - ]
LN S } t [} ‘ [ ¢ 00-=-N0 L) [} ] L] *
¢ p ot [] L] ] 1] ] TC L] [ ] ] ]
L ' X L S ' ' 09-10 ! GU * GO * NU-GOD * NC-GO
«t E ¢ [} ] t ] *SEE NOTE 2 ¢ ] [ . .
' L L Y P Y PR | -t (] L= —— Vo —————
g [ L] (] . ' 00=-00 ] ] ¢ . .
LI [] ] [] . LIS ] . ] , . ]
(I voox 1 X Y tn6e-10 v G0 " GO ' NO-GO ¢ NO-GOD ¢
T E ¢ ] [ ] . *SEE NOTE 2 ¥ . [] . []
L] LI Y FEY SRS Ry ool cacvnecemenlccccce v temaaa b B L L
[ ] L] ' . T 0g=49 ] [ (] ] ]
vae . v oX v x v g ' NG-GU 4 GO ' NO-GO ' NO-GO *
LI ] [ [ ] . ¢ 16-05 . . ] ] [}
V' | temaaa LIl e R L L T [P, L [} . - o —
t oy ] ' ] ] ' N8-49 L] [] . L] ]
* R ¢ ] . L] L) L} TC ) [ . L L]
tEY X ¢ X ¢ v 09-10 * G0 160 * GO v oo e
“« 50 L} . 1 ' SSEE NUTE 3 * * [} ] L
L L T L ke LT T FREURENNPEY P RORSICEEY PPN DU PR )
L} [} L] L] ] [} [y ) + [} ) ¥
v x4 ' X Y % NONE LI Y] ' G0 Y GO '
L [] [] (] ] 4 . + [ . ] ]
’ L "3 FSHpY N PPN R, L] - [ [ []
[l L] L] ] ] ] © 00-00 ] ] [] ] . [
¢ v x v g + X e ¢ v o71g * NG-GO * GO * NO-GO * NC-GO *
L] ] ' 1) ] [ 1 09-10 ] [} ] L] - L]
[ | . . t [ PSS RS [ . . [] —— []
] " e ¥ . . 11.00 . . . [ . .
¢ ' ' ¢ ox X TC ' NO-GC °* G0 ' GO * NO-GO *
' ' ¢ + . ] t INS ¢ &N ¢ 1 . ] .
. . L} 4 L L] L] L} L] ] ) ]
e T L T R TRy PSS [PESRpURY R e p— Vo - ——-— . [ [ .

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

2, 60 ON TM BECAUSE OF ALDS DATA UNTIL 08-49,

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

MISSION REV DATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 4 - GROUAD INSTRUMENTATILN KREQUIREMENTS - CONCLUDED
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NASA - Manned Spacccrm Center

MISSION RULES
SECTION 5 ~ TRAJECTORY AND GUIDANCE

ITEM
5-1 | THE LAUNCH PHASE MILL BE TERMINATED FOR ANY OF YHE FOLLOWING CONDITIONS-m-
As  VIULATIUN OF YHE VEMICLE BREAKUP LINE

B.  TFF 15 LESS THAN Ok EQUAL TO 1 + 40 AND DECKEASING AFTER TOWER JETTISOM
Co  VIOLATION CF ENTRY 0GY LIMIT. '

De VS INCREASING

E.  UVEKSPEED CONDITIONS AT INSERTION

F.  VIOLATION OF EXIT MEATING LINE

G I H IS LESS THAN Dé EQUAL TD 75 NM AND DECREASING BEFORE ACHIEVING MODE IV CAPABILITY

5=2 THE LES WwILL wJT BE JETTISCNED UNTIL MODE 11 CAPABILITY IS ESTABL ISHED BY TFF IS GREATER THAN CR
EQUAL TU 1 ¢ 20 AND INCREASING.

§-3 MUDE Ily L1, IV, AND APCGEE KICK,

Al THE GROUND 1S PREME FCR ABURT MODE DETERMINATIGN AND MODE IT1 MANEUVER COMPUTATION, THE
CREw USING THE G AND Ny wILL BE PRIME FOR MUDE IV, APUGEE KICK MANEUVERSs AND DETERMINATICN
OF S~1vB LVERSPEEE CCACITIONS.

B MODE 111 MANEUVERS wILL BE INTERRUPTEC WHEN TFF = 1 + OB AND DECREASING.

C. MODE Iv MANEUVERS ANC APCGEE KICK MANEUVERS WILL BE ENTERKUPTED WHEN TFF = 1 + 40 AND
DECKEASING.,

Ue MUDE IV MANEUVERS WILL BE INTERRUPTED IF THE CURRENT ALTITUDE 1S T9 NM, DECREASINGs AND HP
IS5 LESS THAN 300K FT.

k. IF ENTEKING: UTILIZE LIFT TC AVGIC LANDw UNAVCIDABLE LAND LANDING USE RL 90 DEG.
Fo IF NG SLA SEP Ok [F 5PS FA[|S~--
i. HP 15 LESS THAN 40 - EXECUTE CM/SM SEP BY TFF = 1 + 40,

2o HP 15 BETWEEN 4f AND 70 - GROUND WILL DECIDE TO USE SM RCS ASAP DR AT APOGEE
Td KEDUCE hi T 40 AN,

b4 Mt TIT ABCRTS.
A, PREDICTED TFF AFTER $PS C/C IS LESS THAN 1 + 40,
i. FULL LIFT IP ON WATER = 0BU NCT BURN.
Ze G ANU N GO AND FULL LIFY [P OGN LAND - BURN TO TFF = 1 + 40, RL 91 OEG.

3. G AND N NO=GO ANE FULL LIFT IP ON LAND - BURN A REDUCEL DELTA vV TOQ MAINTAIN
TFF AFTER C/0 AND RL 90 DEG, -

be IF DELTA TB ES LESS THAN OR EQUAL TG 2 SECs DO NOT AURN.

Ce LF IGNITIUN OCCURS AFTER GETL +10 SECs BURN UNTIL G AND N DELTA R = %y RL 55 DEG. (IF
UNABLE TCO BURN DELTA R = 0y RL 90 DEG.)

MISSIGN Ev |CATE SECTIUN GROUP P AGE
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NASA - Manned Spacocraf( Center

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE ~ CONTINUED

THE S/C CMC WILL 6E NO-GO FOR ABORT MANEUVER DETERMINAT{ON AND MONITORING FOR ANY OF THE
FOLLUWING==~

A

CMC PROGRAM ALARMS===

SINGLE UCCURRENCE = 00214, 00777, 01107, 01407, Q477Ty OTTT7, 10777, 1377T% 14777, 00295

CONTIMILUS JGCUKRENCE - 20430, 20607, 20610, 21103, 21204, 21206, 21210, 21302, 21501,
21502, 21521y 31104, 31291, 31202, 31203, 31207, 31211

RTCC AND CMC TFF DIFFERENE GF GREATER THAN 40 SEC.

CUNFIRMEU ERROK IN S/C PLATFORM VELOCITY CUMPONENTS OF GREATER THAN 59 FPS IN X OR 100 FPS
IN Za :

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

THE UKBIT IS $GOY IF HP IS GREATER THAN OR EWUAL TO 70 NM,

RULES 5-7 THROUGH 5-19
ARE KESERVEL,

MLSSION REV | CATE SECTION GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECYILN 5 - TRAJECTURY AND GUIDANCE = CONTINUED

ITEM

5=20

5=21

5=22

he2n

=25

EARTH ORBITAL ALTITUDE CCASTRAINTS===

A REAL-TIME MISSION PLANNIANG

PERIGEE = B85 NM MINIMUM, - MAXIMUM HP IS DETERMINED BY 5M RCS AVAILABLE FOR HYBRID DEDRBIT.

B CONTINGENCY

PERIGEE ~ 70 NM MINIFUM (VIOLATIONS WILL BE CORKECTED ASAP) IF HP LESS THAN 72 NM
MANEUVER TO RAISE HF [S NCT PUSSIBLE==~~-

| HP 1S BETWEEN &0 ANC 70 — EXECUTE SPS RETROGRADE ASAP UNTIL WP IS LESS THAN
43+ IF NO 5PS, LSE SM-KCS,.

2. HP 15 LESS THAN 40 - CM/SM SEP - RETRO WILL RECOMMEND ENTRY PROFILE.
RESERVED
5/0 L/J TIME (Ghh} WILL BE UPCATED WITH SKC L/U TIME IF THE TWO ARE DIFFFRENT BY 10 SEC.

TIME BETWEEN EPO RETROFIRE GETI AND 400K MUST BE GKREATEK THAN 9 MIN, IF NOT, RETARGET FUR
PTE,

wE SERVED

PLANNED G AND N AND 505 RETROFIRE MANEUVERS WILL BE UPDATED [F---

Al THE CUMPUTED REIRGFIRE PCSITEON CHANGES PY GREATER THAN n.5 DEG LONGITUDE PRIOR TO GETVI
MIN,

Be THE CCMPUTEDL RETRUFIRE PCSITIUN CHANGES Hy GREATER THAN 2 DEG LONGITUDE AFTER GETI -30

AND

NEXT

=30

MIN.

MISSION REV] QATE SECTIUN GROUR P AGE
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NASA - Manned Spacocrau_‘ Center

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

K 1TEM '

.

h=26 RE SERVED

5~27 IF SPS FAILS AFTER EPU RETRUFIRE IGNITICN UR NO SLA SEP=—~
A. HP IS GREATER THAN TO NM -'RETARGET FCR NEXT BEST PTP USING RCS.

b HP BETWEEN 40 ANv TC - PITCh UP TO LOCAL ~ HORILONTAL ATTITUDE AND AURN SM  RCS USING
FOLLOWING PRIORITIES==~

i. BURN HP TO PAD WVALUE
2 BURN FMAXIMUM 5M RCS DELTA V AVAILABLE

3. BURN CM RCS TO HF = 40 NM IF SM RCS DELTA Vv NUOT SUFFLCIENT 10 OATAIN
HP = 40 NM IF HP 15 LESS THAN OR EQUAL TUO &0 NM TERMINATE ALL THRUSTING AT
TFE = 7 MIN.

Co HP I3 LESS THAN 40 NM ~ REMAIN IN RETRO ATTITUDE AND BURN SM RCS USING THE FOLLOWING
PRIORITY=--=

1. BLAN DELTA ¥ RESIDUBALS.

2. BUKN MAXIMUM SM CELTA V AVAILAGBLE.

NOTE

THE $=IVB LOX DUMF CAPABILITY
MAY BE USED TO SHAPE THE ORBIT
FCR RETROFIRE MANEUVER OR TO
REDUCE THE 5-ivB WEIGHT T4
OBTAIN MORE SM RCS DELTA v.

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

MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE ~ CONTINUED

ITEM

5-28

THE G AND N IS NO-GG FUOR ENTRY [F=—=

A

Be

THE CMC VALUE OF DODWNRANGE ERROR {RP - RT) AT .26 OIFFERS GREATER THAN +¥- 100 NM FRCM
GROUND VALUE. CREW FAILCVER Tu EMS ENTRY AS FIRST PRIORITY OR GROUND BANK ANGLE AND RETRE
AS SECCND PRIORITY, :

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

BUUSTER NAVIGATION AND TARGET UPDATES FOR TLI-=-~

Al AN 1U NAVIGATION UPCATE WILL BE PERFCRMEC {AND TIME TAGGED PRIGR 7O LOS DOF THE LAST SITE
PRIUK Tu Te6 INITIATION) FUR THE FOLLCWING SITUATIONG—=—
1. WHERE AN TU ACCELERCMETER FAIL OCCURRED PRIOR TO EARTH ORBIT INSERTION.
2. FUR A FIRST OR SECOND TLI CPPORTUNITY HWHERE MSFN VERSUS IU DIFFERENCE
VIOLATES ANY OF THE FOLLOWING=—- .
AT GET = 56 MIN--- COWNRANGE POSITICN GREATER THAN +/- 48575 FT
SEMI=MAJOR GKEATER THAN +/- 1.6 NM
CRCSSRANGE VELLCITY (MAXIMUM) GREATER THAN +/- 18,2 FPS
AT GET = 1 HR 45 MIN--— DCWNRANGE POSITION GREATEK THAN +/- 83675 FT
SEMI=-PAJGR AXIS GREATER THAN #/~ 1.8 nNM
CROSSRANGE VELOCITY (MAKIMUM) GREATER THAN ¢/~ 19,4 FPS
e THERE WILL 8E Wu IU TARGET UPDATES FLR EITHER TL! OPPORTUNITY.
KE SERVED
KESEKVED

THE MAXIMUM ALLUNABLE MISALIGNMENT RATES BETWEEN THE IU AND IMU ARE 3.6 DEG/HR (IU} AND 1.5
OEGAHR (TMUD,

RE SEXRVED N

ULSPERSED TLI C/U=m=

PRECICTED CELTA Vv CAPABILITY (CSM ALUNE} AFTER TU E AND DOCKED SPS MIDCOURS E===

Ao

B

GREATEN THAN 5500 FPS - CONTINUE MISSICN

LESS THAN 5500 FPS - EXECUTE EAKTH URJIT ALTERNATE

MISSION REV{ DATE SECTIUN GRUUP PAGE
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NASA - Manned Spacacraﬂ_ Center

MISSION RULES
SECTION 5 = YRAJECTCRY AND GUIDANCE - CONTINUED

ITEM

S5~135

5= 37

CIFFERENCE IN CMC AND LU PLATFORM VELOCITY COFPONENTS OR TOTAL VELOGCITY AT [ASERTION===
A VIUOLATICN OF ANY OF THE FOLLOWING MEANS TLI [S NO=GO=~e-
DELTA XDOT 1S GREATER {HAN +/- 38 FPS
DELTA YDOT [S GREATER THAN +/- 73 Fps
DELTA IDOT IS GREATER THAN.+I- 87 FPS
OELTA VT IS GREATER THAN +/~ 34 FPS
B VIOLATION OF ANY OF THE FCLLOWING NEANS TLI IS TEMPORARILY NO~GO=-=-
DELTA XDOT IS BETHEEN +/- 7.5 AND +/= 38 FPS
DELTA YDOT IS5 BETWEEN +/- 41 AND +/- 73 FPS
DELTA ZDOT IS BETWEEN +/- 28 AND +/- 87 FPS
DELTA VT IS BETWEEN +/~ 14 AND +/- 34 FPS
NCTE
TLI IS NU-GC UNTIL PARTS ¢ AND 5-36 ARE
DETERMINED (DRBITAL PARAMETER DECISIONS}.
C. VIOLATION OF ANY OF THE FOLLOWING OHS8ITAL DECISION PARAMETERS AT GET = | HR 45 MIN MEAMNS
TLI IS5 NO=-GOs PARAMETERS ARE LU VERSUS MSFN,
SEMI-MAJOR AX1S IS GREATER THAN +/~ 3,28 NM
CROSSRANGE VELOCITY I3 GREATER THAN +/- 12 FPS

UDIFFERENCE IN MSFN ANO I4) COSMRANGE POSITICN (DELTA RV) 1S GREATER THAN +/- 105,100 FT AT GET =«
56 MIN MEARNS TLI IS ND-GO.

wWITH AN S~1VB GUID REF FAIL OR AN S-1VB ACCELEKUMETER FAIL DURING LAUNCH PHASE, VIOLATION OF ANY
OF THE FULLCWING ORBITAL DECISION PARAMETERS MEANS TLI [S ND = 60. PARAMETERS ARE CMC VERSLS
ASFN.

Al DIFHFERENCE IN DOWNRANGE POSITION IS GREATER THAN +/- 535,900 FEET AT GET = 58 MIN.

3o UIFFERENCE IN SEMIMAJCR AXIS IS GREATER THAN +/- 11.6 M. MI AT GET = | HR 45 MIN,

Ce DIFFERENCE IN CROSSRANGE VELOCITY IS GREATER VTHAN +/-~ 78,7 FPS AT GET = 1 HR 45 MIN.

RULES 5-38 THRCUGH 5-45
ARE KESERVED.

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

MiSSION RULES
SECTICN 5 - TRAJECTORY AND GUIUANCE -~ CONTINUED

ITEM

5=46

n-a?

THE CHC OR LGL WILL BE TEMPORARILY NU-GO £CR MANEUVER CUNTROL FOR ANY OF THE FOLLOWING===
A, COMPUTER PROGRAM ALAKNS=--

SINGLE DCCURRENCE ~ 03205, 00214, 00277, Q1107, 21407, 03777, 04777y OPITTe 10777,
14777

CONTINUOUS QCCUKKENCE =~ 20430, 20607, 20619, 21103, 21204, 21276, 21310y 21302,
21502, 21521, 31104, 31201, 31202, 31203, 31207, 31211

B. CMC/IML  ALIGNMENT CISCREPANCY (FOR MANEUVER EXECUTION, MONITCRING, AND
DETERMINATION}.

l. SEXTANT STAR CHECK==- AUTQ OPTICS POSEFIONING DOES NOT PLACE SELECTED STAR
IN FIELD OF VISICN CF SXT,.

2. HCREZUN CHECK ERRCR IS GREATER THAN ¢ DEG FOK RETROFIRE FROM EPO.

13777,

2165C1y

ORBIT

Ce LGL/IMU  ALIGNMENT DISCREPANCY INDICATE BY GREATER THAN 2 DEG FROM PREDICTED CCGAS

CULRDINATES,

D. UIFFERENCE BETWEEN CMC/LGC GROUND NAV CHECK AFTE® A NAV UPDATE FROM GRCULND §§-==
1. LATITUDE 1S GREATER THAN .02 DEG.
2. LUNGITUDE 1S GREATER THAN'.OZ DEG.,

3. H 1S GREATER THAK .2 NM,

SPACECRAFT TIMING MUST BE MALNTAINEC wITHIN THE LIMITS~--

CMC (SEC)  LGC (SEC) AGS (SEC)

A. RETROFIRE 2

8. ENTRY 2

C. TLI 2 :
D. McC's 2

E. LOI/DOI/CIRC/LOPC 2 2 e
F. 7TEI 2 [
G. DESCENT .5 .3 .3

H. ASCENT .5 .3 3

I. RENDEZYOUS 5 .5 ‘5

J.  SXT TRACKING .5

KULES 5-48 THRU 5=5% ARE RESERVED,

MISSION REV | CATE SECTICA GROUP PAGE
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NASA - Manned Spacecraft Center

103
MISSION RULES

SECTICN 5 =~ TRAJECTORY AND GUIDANCE - CONTINUED

1TEM

5=56 RESERVED

5-57 TRANSLUNAR MCC EXECUTICN CRITERIA

A MCC 2 AND 4 ARE RREFERREC EXFCUTICON PCINTS, THE FIRST MIDCOURSE WILL BE DELAYED UNTIL MCC2
IF THE COST IS NOT PROHIEATIVE.

b MIOCOURSE CURRECTIUNS wllL BE COMPUTED [0 UTILIZE THE PREFERRED PROPULSION SYSTEM, THIS
MAY INCLUDE NUN-FREE PETURN MANEUVERS 'OFF OF A NOMINAL FREE RETURN TRAJECTORY.

Co AHEN THE AOMINAL MISSION 1S HYBKID, THE MANEUVER TU GO NON-FREE WILL BE EXECUTED AT MCC 2«
5-54 RE SERVED

5=54 LOT SHALL BE TARGETED WITHIN THESE CONSTRAINTS===

A THE PERICYNTHIUM OF THE APPROACH HYPERBULA WILL BE MAINTAINED WITHIN +/- 10 NM OF wp
TARGF T.

Ba THE ALTITUGE OF THE NODE {BETWEFN THE APPROACH HYPERBOLA AND THE DESIRED LPO) WILL B8E
MAINTAINED BEVWEEN -10 AND +15 MM CF Hp TARGET.

5-609 A 'GUY FLR LEL KEQUIRES THE FOLLLOWING-—-

A CUMMITMENT TO AT LEAST 4 HRS IN LPG {PRUVIDES UNE REV uF TRACK AFTER LCI FOR CALCULATION C&
TELl}. .

D ADEQUATE FUEL RLMAINING FOR SUBSEGUENT LUNAR URBIT JOPERATIUNS (MINIMUM §S TEI AND TEC
MCC*S)

MISSIUN REV] CATE SECTICN GROUP PAGE
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 5 - FRAJECTORY AND GUIDANCE = CONTINUED

ITEM

o e o e

S-61

PREMATURE LOL. SHUFDOWN FCR SPS PRDBLEMS (LDI ABORT MUDES)
A, SHUTOCWN IN MODE 1 REGICN =~

EXECUTE A OPS 2 HR CIRECT ABGRT FOR~~~

L0l BURN TIME FROM 0 TO 1+34

LOI DELTA VM FROM O TC 642

EXECUTE A DPS 30 MIN CERECT ABORT FCR---
LOI BURN TIME FROM I'+34 10 1455

LOY DELTA vM FROM 642 1O 789

EXECUTE A DPS TG DEPLETICN 30-MIN CIRECT ABORT FOLLUWED BY
BURN 2 HRS LATER wwe

LOL BUKN TIME FROM 1455 TC 157

LUl DELVA V FRUM 78% Tg 809

Be SHUTOCWw Iw MUDE T1 REGILA -
EXECUTE A DPS 2-IMPULSE CIRCUMLUNAR CRBLT~=-
LOI AURN TIME FROM 1+57 TO 3+07

LGI DELTA VM FRUM 809 TC 1313

C. SHUTOLWM Th muDE {11 REGICN -

A SUPPLEMEANTARY

APS

EXECUT: TEI {SP$ CR OPFS) AT NEXT CPPORTUNITY OR INITIATE AN ALTERNATE MISSION---

LOI BURN TIYE FrROM 1407 TC 6432 -

LCI DELTA v FRUM 1313 Tu 2998

1. ALL ABCRYT MANEUVERS AxE MCL~H TARGETED
EXCEPT FOR THE DPS 30-MIN ABORT wWHICH 1S
TAKEMN FRCM THE CREW CHART

Lo CONTRUL LIMITS APPLY AS FOLLOWS ~=--

LOI BUKN TIME LOI DELTA WM LIMITS
0 TO 1+34 0 TL 042 TIGHT
1+34 TC 3+59 042 TO 164l LUOSE
3+50 TC 6+32 1641 TC 2994 TIGHT

If THE SPS FAILS AT IGAITICN=-=--

4. MCC - RESCHEDULE MCC FOR FLYBY TRAJECTURY WITH DPS/SM-RCS EXECUTION,

ba LCI =~ EXECUTE ALORT MANEUVER WITH DPS/SM=R(CS.

Ce DOI - EXECUTE GROUNC COMPUTED TE! WITh OPS AS SOON AS PRACTICAL.

RULES 5-63 THRCUGH 5-75
ARE HESEHVED.

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

MISSION RULES
SEGTILN 5 - TRAJECTGAY AND GULDANCE - CONTINUED

R 1TEM

5~=76

5-77

5-76

THE DOI MANEUVER WILL BE TARGETED TQ PRODUCE A 50K FT HP AT-POI AND TO OPTIMIZE THE GRUUND TRACK
FUR LUNAR LANDING AND FOR LANOMARK PHOTQGRAPHS. T

A 4GD' FCR DOI REQUIRES COMMITMENT TU AT LEAST & HRS IN LUNAR ORBIT.
NOTE

THIS PROVIDES CNE FULL REV OF TRACK AFTER
DCT #OR CALCULATION OF TEIL

EXECUTION OF THE BAILOUT ABURT MANEUVER WILL RE RECCMMENDED IFf INCOMING

AFTER AUS FOLLOWING DO,
THE

MSFEN RADAR OATA INDICATES A GLOSESY APPRGACH ALTITUDE OF EQUAL TO OR LESS THAN 1.0 NM ABOVE
LUNAR TERRAIN.

1. THE PERICYNTHIUN ALTITUDE WHICH CORRESPONDS TO
L. MM CLLSEST APPRUAGH IS 3,6 NM,

24 THE VALUE CF OUPPLER RESIDUALS AT A0S WHICH
CURRESPCADS Tu THIS PERICYNTHIUN IS =32 CYCLES
PER SECCAND.

MISS5ION REV] DATE SECTIUN GRUUP P AGE
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NASA - Manned Spacecraft Center
MISSION RULES

SEGTIUN 5 ~ TRAJECTORY AND GUIDANCE - CONTINUED

LTEM

-

5-189

PRIGR TO UNOOLKING, CH3M MANEUVERS WiLL BE SCHEDULED ASAP TD CORRECT THE FOLLOWING SITUATIONS ==~

A, MISS DISTANCE OVER TRE LLS GREATER THAN 0.5 DEG OUT OF PLANE

B DEVIATION IN APPROACH AZIMUTH GREATER THAN +/- 10 DEG FROM THE NOMINAL
C. CURRENT PERICYNTHION ALTITUDE LESS THAN 30080 FT '

D PREDICTED ALTITUDE AT POI IGNITION LESS THAN 3000C FT OR GREATER THAN 7700 ET¥  (PREDICTIUMS

WILL BE BIASFD USING EXPECTED/CALCULATED WORST CASE PROPAGATION ERRORS ),
NOTE

WHEN PUSSTELE ANY REQUIRED MANEUVER(S) WOULD BE
SCHEDULED SHCRTLY AFTER CREW WAKE-UP UN POI DAY,

THE DUI TRIM MANEUVER WILL BE TARGETED TO ACHIEVE THF FOLLOWING CONDITIONS==-
A ALTITUDE AT PDI BETWEEN 35,000 AND 50,000 FT
8o Mi5s DISTANCE OVFR THE LLS EQUAL TQ ZERO

C. APPKOACH AZIMUTH RETURNED TO NORMAL

NQTE

MR 5-T9 MUST BE VIOLATED BEFORE THE DDI
TRIF MANEUVER IS REUUIRED

AFTER AQS FLLLUWING THE DOL TRIM MANEUVER, EXECUTIUN uF THE BAILOUT ABORT MANEUVER

WiLL EE

KECOMMENDED IF INCOMING MSFN CATA INDICATES A CLOSEST APPROACH ALTITUDE OF EQUAL TO OR LESS THAN

1.0 NM ASOVE THE LUNAR TERRALMN

NOTES

1. THIS AULE APPLIES TD A RETRDGRADE SPS
MANEUVER APPROXIMATELY 180 DEGREES FROM
FERICYNTHICN.

2. THE PERICYNTHION. ALTITUDE WHICH
CORRESPUNDS TO 1.0 NM CLOSEST
APPRUACH IS TBO WM.

3. THE VALUE CF DUPPLER RESIDUALS
AT AUS WHICH CLRRESPUNDS TD THIS
PERICYNTHION IS T8O CYCLES PER

SECOND.
MiSSION REV] OATE SECTION GROUP PAGE
APLLLO 15] FNL] 5/3/71 | TRAJEGTCORY LUNAR QRBITY
AND GUIEANCE 5-11
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MISSION RULES
SFCTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

ITEM

i —

5-82 AN UPDATE TQ THE LLS WILL BE PROVIDEC THE CREW OURING POI TO CURRECT ANY DOWNRANGE ERRURS THAT

HAVE ACCUMULATED IN THE LGC ESTIMATE OF PGSITION PROVIDING THIS UPDATE IS NO LESS THAN 1000 F1
NOR MORE THAN 35,000 FT.

5=83 THE CIRCULARIZATION MANEUVER wILL BE TARGETED TU ACHIEVE A CIRCULAR ORBIT AT RENDEZVOUS AND AN
URBITAL PERIDD THAYT MAINTAINS THE CSM SOLO TIMELINE,

5-84 A, THE LLS LANDMARK SIGHTINGS WILL BE CONSIDERED ACCEPTABLE IF THE PREMISSION LLS POSITION IS
CHANGED BY LESS TYHAN-

¢ < 21,000 FT
A 5 10,000 FT
R £ 10,000 FT

B POWERED 'UESCENT wlLL BE SLIPPED AS REQUIRED TO ACHIEVE AN ACCEPTABLE SET OF LANDMARK
SIGHTINGS. IF THE DELAY IN PDI CCMPROMISES EITHER LANDING OR ABCRT CAPABILITY, AN
ALTERNATIVE TARGET wiILL BE SELEGTED TC MAXIMIZE CLEARANCE OF MOUNTAINOUS TERRAIN.

[}

-45 ALLUWARLE MISALIGNMENTS AT PUl ARE 2.6 DEG AHOUT THE X AND Y AXES. IF THE SECOND P52 ALIGNMENT
WVETECTFS DRIFT RATES INCICATIVE CF GREATER MISALIGNMENT, PODT wWwILL BE SLEIPPED CNE REV.

KULES 5=~dé THRCUGH 5-89 ARE RESEPVED.

MISSEIOUN REV ] CATE SECTION GRUUP PAGE
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MISSION RULES
SECTIUN 5 - TRAJECTGRY AND GUIDANCE - CONTINUFD

ITEM

5~ 30

LR DATA IS REQUIRED FGR LANDING.

A

LOC K~Ch
1. LR CONVERGENCE (ALYITUDE ONLY) - DATA NUT BEING ACCEPTED OR CONVERGING
FOLLOWING LOCK-CN FLR 60 SECCNDS,
2. LR OATA ACCEPTEC ANC CONVERGED CCRTINUGUS TO Pos - CUNTINUE MISSTION IF  LOSS
CF LCCK OCCURS IN Po4. :
3. LK DATA ACCEPTED AND CONVERGED WITH SUBSEQUENT DRUPOUT - CQNTINUE 0 Pb4,
(A)  LANDING RAGAR REGAINED IN Pé4.
{1} DATA ACCEPIED BY LGC - CONTINUE MISSION
(24 DATA NCT ACCEPTED BY LGC ~ ATTEMPT MANUAL LANUiNG
(8) LANDING RACAR ANOGT REGAINED AT P64 = ABORT )
44 kAgE LR LGCK=ON wiThH CATA BEING INCORPORATED AND CONVERGING -~ CORTINUE TO

(A} DATA ACCEPTED BY LGC - CONTINUE MISSION

(B) DATA NOT ACCEPTEC BY LGC ~ ATTEMPT MANUAL LANDING

MINIMUM ALTiTUDE WITHCUT LR ALTITUDE INCCRPORATION

1.

4o

PGNS ALTITUDE LESS THAN 22,000 FEET AND PGNS NAVIGATION ERRDRS, CONIRMED BY

MSFN  OR  DOPPLER RESIDUALS, THAT CAUSE THE AGS-PGNS RADIAL VELOCETY
DIFFERENCE TO EXCEEC MINUS 10 FPS - ABORT.

PGNS ALTITUDE LESS THAN 13,000 FEET AND PGNS NAVIGATION £RRORS, CONEIRMED BY
DOPPLER BUT NOT BY AGS, CAUSE THE MSFN-PGNS RADIAL VELOCITY DIFFERENCE TQ
EXCEED MINUS 27 FPS - ABCRT,

PGNS ALTITUDE LESS THAN 13,000 FT

(A) CCNFIRMED PGNS CROSSRANGE VELOCITY ERROR (DELTA Y DOT) EXCEEDS + 49 FPS (SOUTH) -

AvQRT
(B) RADIAL N69 NOT INCORPORATED - ABORT

PGNS ALTITUDE LESS ThAN 6000 FT = ABURT

MI SSTON REV] CATE SECTION GROUP PAGE

APCLLO LSEFNL] 5/23/771 | TRAJECTORY LUNAR DRBIT
AND GUIGANCE 5-13

108



NASA - Manned Spacecraft Center
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SECTICN 5 - TRAJECTORY AND GUIDANCE - CONTINUED

5-51 PUWERED DESCENT WILL BE TERMINATED FOR THE FOLLOWING=--

Ao PGNS NAVIGATION ERRCRS CCNFIRMED 8Y MSFN OR DOPPLER RESIDUALS THAT RESULT IN THE FULLOWING
AGS-PGNS DIFFERENCES—=—-

DELTA X DCT {(DCWNRANGE) GREATER THAN + T8D OR =45 FPS
UELTA Y DCT (CROSSRANGE) GREATER THAN +/=- 90 FPS
DELTA 2 DOGT (RaCIAL) GREATER THAN + TBD OR =35 FP§

B. PGNS NAVIGATION ERKCRS, CONFIRMED BY DCPPLER RESTCUAL B8UT NUT BY AGS, THAT RESULT IN THE
FULLOWING M3FN-PGNS: VELGCITY DIFFERENCES-——
DELTA ¥ DuT (CRCSSRANGE) GREATER THAN +/- 200 FPS

DELTA 2 DOT (RADIAL) GREATER THAN + THD OR -35 FPS

C. CUMMANDED THRUST INCREASING PRICGR TO THRCTTLE DOWN OR P&3 TGO = 80 SECONDS.
0. Nu THRCTTLE RECLVERY BY F63/64 PROGRAM SWITCH PLUS 15 SFCONDS.

£ FALLURE TG ACHIEVE FTP BY hDMlgdL TIG #31 SECONDS (ABORT AT GVC DIVERGENCE)
Fa FAILURE TC ENTER P64 WHEM TGO = 60 SECONDS

L. THE FCLLLWING PGNS ALARMS--— 20105, 19214, 20430, 20607, 21103, 1107, 21294, 21302, 21501,
99602 {CONTINUING )

5-92 AN ABURT wILL NOT BE REQUFSTEL FOR A PGNS FALLURE AFTER P{TCHOVER IN THE APPROACH PHASE.

KULLS]%=-%3 THROUUGH 5-11) ARF PESERVEC

ML SS1ON REV] CATE SECTIEN GROUP P AGE

APCLLO ISJFENLE 5/3/71 | TRAJECTCRY LUNAR ORBIT
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5-101] LM LIFTUFF WILL BE UELAYEC ONE REVOLUTION RATHER THAN ACCEPTING A& SLIP IN NCVMINAL LLFTUFF  TINME
GKEATER THAN

A, 10 SECUNDS FUR THE SHCRT RNOZ TECHNIQUE
ta 9 SECCNDS FOR THE tCELLlPTlC SEQUENCE RANDZ

5-1CG2| FULLOWING A UDESCENT ABCRT, GUIDANCE SwITGHOVER TU AGS WILL BE PERFORMED FOR=~—

4, THE FCLLOAWING PUNS ALARMS-=-- 22195, 00214, 20430, 21607, 21103, 721107, 21204, 21302, AND
2150}

b PGNS NAVIGATION ERRORS THAT RESULT [N===
1. AGS PRECICTED INSERTION HP LESS THAN 40,000 FEET,
2e AGS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 47 NAUTICAL MILFS.
3. AGS PREDICTED INSERTICN WEDGE ANGLE GREATEF THAN 1,0 DEGREF.

5~103] DURING ASCENT, GUIDANCE SWITCHOUVER TO AGS WILL Bt PEKFORMED FQOR ===

A THE FCLLUWING PGNS ALARMS-=— 29105, 07214y 20430, 20607, 21103, O1I1nT, 21204, 21302, AN
21501

b PNGS NAVEGATION ERRORS, CONFIRMED BY AGS RESIDUALS, THAT KESULT IN THE FOLLOWING MSFN-PNGS
VELLCITY DIFFERENCES—w= ’

DELTA X DCT {OCKHNRANCGE) GREATER ThAN +/« 24 FPS

DELTA v DOT (CRULBSRANCGE) GREATER THAN +/- 97 FPS (COELLIPTIC SEQUENCE RENDEZVOUS)
GHEATER THAN ¢/- 45 FPS (SHORT RENUEZVUUS)

DELTA 7 OCT LRADIAL) GREATER THAN +/~ 37 EPS
[ PGHS NAVIGATION ERRCKS THAT RESULT [N===
L. AGS PrEDECTED [NSERTION HP LESS THAN 40s 200 FFET.
2. ALS PREDICTED INSERTION HA GREATER THAN TARGET VALUE PLUS 43 NAUTICAL MILES.

3. AGS PREDICTFD INSERTICN WEDGE ANGLES GREATEK THAN 1.0 DEGREE (COELLIPTIC
SEWUENCE RENDEZVOUSE GPEATER THAN .5 UVEG ( SHORT RENDEZVOUSH

e {F MSFN NOT VALID DULRING ASCENT THE FCLLUWING DOPPLER KESIDUALS WILL BE USED TO CONFIRN
SWI TCHCVER~~=

1. AuUS — PGNS DELTA X £OT {OOWNKANGE} GREATER THAN +/=- 26 FPS AND DOPPLER -
PGNS RESIDUAL GFEATER THAN 1Y FPS,

2e AGS = PUNS DELTA Z LOT (RAUIAL) GREATER ThHAN +/- 37 FPS AND DOPPLER - PGNS
RESILUAL GREATER THAN 33 FPS,

MISSION REV]| DATE SECTION GROUP PAGE
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SECTICN 5 - TRAJECTORY AND GUIDANCE ~ CONTINUED

1TEM

5-104| DURING ASCENT, THE AGS WILL BE CECLARED NC-GC FOK CONFIRMED AGS NAVIGATION ERRORS THAT RESULT
IN==- _

A PGNS PREDICTED INSERTION HP LESS THAN 30,000 FT.
B PGNS PREDICTEC INSERTION HA GREATER THAN TARGET VALUE PLUS 40 NM

C. PGNS PREDICTED INSERTICN WEDGE ANGLE GREATER THAN 1.0 DEGREE {COELLIPTIC SEQUENCE
RENDEZVUUS) GREATER THAN 0.5 DEG (SHURT RENDEZVOUS)

3=105] THE GROUND wlLL NOT REQUEST SwiTCHOVER AFTER AGS TGC LESS THAN 30 SEC,

RULE NUMBERS 5-106 THROUGH
5-110 ARE RESERVED

MLSSTON REV § CATE SECTIDN GROUP P AGE
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5=112

5=-113

THE PGNS 15 PRIME FUR EITHER THE SHURT RNDZ {TPI ONLY) UR THE COELLIPTIC SEQUENGE (CSI,CDH, AND
TPI) MANEUVER COMPUTATION/EXECUTION WITH THE AGS AS BACKUP UTILIZING THE ACCEPTED SOLUTION.

AVAILABLE SCLUTIONS FOR THESE MANEUVER(S) ARE, (IN ORDER OF PRIORITY) PGNSAGS«CMC,AND CHARTS

A, THE FCLLOWING VOTING LOGIC WILL BE OBSERVED FOR ALL MANEUVER§==-

1. IF VHF AND HR AGREE - VOTE 2 GUT UF 3 SODURCES AND EXECUTE THE PRIURITY
SQLUTION

2. IF VHF AND RR OISAGREE = MS3FN WILL BE UTILIZED TO ISOLATE FTHE FAILED SYSTEM
He AGREEMENT BETWEEN SCURCES IS DEFINED AS-=--
l. SHORT RNDZ - TRI-=--
(A} 3 FPS IN CELTA vX
(B) T FPS IN DELTA VY

(C} 9 FPS IN DELTA VvZ
NCTE

UM BIASES OF 1 FPS IN DELTA VX AND =2 FPS WELL BE APPLIED TO
THE LM SOLUTICN FCR COMPARISON WITH THE CSM SOLUTION

2 CUELLIPTIC SEQUENCE RNDZ - ALL MANEUVERS=—- .
(A} 3 FPS IN CFLTA VX
(B} 7 FPS IN DELTA VY
(C) & FPS IN LCELTA VI

Ce THE CMC SCLUTIOM FOR THE PLANE LHANUE MANEUVER wiLL ALwWAYS BE EXECUTED IF GREATER THAN
FPS.

LIFTOFF wILL BE COMPUTED TC SATISFY THE FOLLOWING CONSTRAINTS==-
A SHURT RND2Z )

1. THE DQELTA H AT TPL wILL 8t 1S5 wnM.

2. THE DELTA THETA AT TPI WILL BE + 1l.69 DEG.

3, TP wlLt CCCUR 44 MINUTES AFTER INSERTION.

G THE wWEDGE ANGLE AT INSFRTILN WILL BE [ERU DEGREES.

Lo CUELLIPTIC SEJQUENCE RNDZ
l. THE DELTA h AT TPI wikL BE 15 NM,
2e THE nLMINAL ELEVATICN ANGLE (26.6) DEG WILL OCCUR 16 MIN PRIUR TC SUNRISE,

ER THE COH MANELVER WILL BE APPLOGXIMATELY ZERC DELTA V.

CUBLLIPTIC SEGUENCE RNLZ EXECLTION SHALL, WHERE POSSIBLE, OBSERVE THE FOLLOWING CONSTRAINTS--
Al THE ACTUAL OELTA H MAY BE SLIPPED ¢/~ 5 KM FROM 15 NM.

H. TPL MAY CCCUR NG EARLIER THAN 31 MIn PRIGR TO SUNRLISE.

Cae THE DELTA T BETHEE& CCH aNC TPI MUST BE GREATER THAN 30D MIN,

Mi SSION REV] CATE SECTIGN GROUP PAGE
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MISSION RULES

ITEM

-

5~114

5-115

THE *BAILQUT® MANEUVER TC TRAASFER FROM THE SHORT RNDZ TECHNIQUE TG THE COELLIPTIC SEQUENCE RNLCZ
WILL BE EXECUTED [F=r-

Al THE DELTA VG DF THE TWEAK MANEUVER BECCMES GREATER THAN &0 FPS,

Be EXECUTICN CF THE TWEAK wCULD RESULT IN A LM PERTLUNE OF LESS THAN 5 NM.

TWO INDEPENDENT METHODS OF RNDZ NAVIGATION ARE REQUIRED TO COMMIT TO THE SHORT RNDZ. THE
ACCEPTABLE RNDZ NAVIGATIEN TECHNIQUES ARE==—--

As  LGC AND RNDZ RACAR

Bs AEA AND KNDZ RALAR

C. AEA,
D.  AEA,
E. CkCy
Fo C¥C,

Ge CMC,y

He CMC,

A

VHF EMSs L¥ CCAS AND CSM LIGET

VHF CMC, LM CCAS AND LIGHT

SEXTANTs AND LM LIGHT

WHE CMCy SEXTANT, AND REFLECTED SUNL IGHT

VHF CMCey CSV CO#S,

ANG LM LIGHT

VHF CMCy CSM COAS, AND REFLECTED SUNL IGHT

KULES 5-116 THRQUGH %-129
AKE KESEKVED.

MISSTON

REV

DATE

SECTION

GROUP

PAGE
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1TEM

5-121

5-122

5=1<3

TRANSEARTH MCC WItL BE TARGETED TO ACHIEVE ENTRY CUNDITIGNS AS FOLLOWS=w~
A. IF VEI GREATER THAN 31000 FPS OR GEN NO-GC, USE STEEP TARGET LINE.
8e IF VEL LESS THAN 31070 FPS AND G8N GOy USE SHALLGH TARGET LiINE,

TRANSEARTH MCC PHILUSGPHY
Ao TEC MCC WILL NOT USE LANDING PUINT CONTROL UNLESS THE LANDING POINT IS UNACCEPTASLE.
Be IF GAMMA EJ S OUTSlﬁE THE ENTRY CORRICCH, EXECUTE MCC ASAP {EXCEPT--~MCC(CSi,

Ce MCC GREATER THAN MINIMUM IMPULSE CAPABILITY Will USE THE SPS IF PRACTIC AL.

TEC MCC FOR LANDING AREA CCNTRGL=--

A. PRICR TO El-24 HHS--=-wILL BE EXECUTED FUR RECOVERY ACCESS VIOLATIONSs UNACCEPTABLE WEATHER
AT 1P, UK IF THERE IS5 ANY LAND MASS IN THE GEN £EMS5, UR CUNSTANT G LANDIN: AREAS OR IF &
SIGNIFICANT LANU MASS IS IN ANY OTHER PCRTIOUN OF THE OPERATIONAL FROFPRINT.

Be AFTER El=~24 HRS==-WILL NUT BE EXECUTEC.

®ESERVED

BACKUP ENTRY 1S CONSTRAINEL AS FOLLIWS =---
[ THE COGNSTANT & ENTRY MUST FALL BETWEEN 3 AND 5 G*S.

Be EMS RANGENG WILL NOT BE ATTEMPTED UNTIL V IS LESS THAN 25500 FPS.

wEATHER AVOGIDANCE WITH AFRCCYNAMIC LIFT wILL NOT BE ATTEMPTED UNLESS THE GEN 1S OPERATIONAL, CR
EMS=INDICATED VELOCITY I35 LESS THAwN 25500 FPS,

MISSION REV] CATE SECTION GROUP PAGE
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ITEM

5~-127

5-128

5-129

S=131

PREDICYED ENTRY CORRIDOR VIOLATION AFTER THE LAST MCC OPPORTUNITY==-

Al UNDERSHOOT LINE EXCEECED~-- GROUND ADVISE CREW TO FLY FULL LIFT UNTIL

THEN FLY G§N.

FEAK G IS PASSEC,

B. DVERSHOOT LINE EXCEEDED=~~-GROUNU ADVISE CREW TO FLY NEGATIVE LIFT TO 2 c*S FOLLOWED B8Y 4-G

CONSTANT ENTRY.

RE SEX VED

wESERVED

THE GEN [5 NO-GO DUKING ENTRY I[F==w

L P65 VALUE CF VL DIFFERS FRCM THE GRCUND

COMPUTED LIMITS

B. P65 VALUE CF DL DIFFERS FRCM THE GRCUNC COMPUTED LIMITS.

Ce CAUSES TRAJECTGRY YU VIOLATE THE OFFSET LIMITS (SKIP} ON EMS SCROLL.

Ue CAUSES TRAJECTORY TC VICLATE THE CNSET LLMITS (G) ON EMS SCROLL.

E. THE GEN TRIM ATTITUDES AT CM/SM SEP DIFFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER

THAN 5 DEG.

Fe THE GEN TRIM ATTITUDES AT .05 G DIFFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEG.

G THE CMC FAILS TO SEQUENCE FROM PB3 TO Pb4 AT RET .05 G %5 SEC.

MISSION REV] DATE SECTION GROUP PAGE
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TET ABORTS AND RESIDUAL TRIMMING PHILOSOPHY.

A IN GENERAL ONCE THE S$P$ HAS BEEN IGNITED, THE MANEUVER WILL BE COMPLETED WITH THE
ENGINE. THIS IMPLIKS THAT THERE wWlLL BE NUO  MANUAL  SHUTDOWNS AND AS  MANY RESTARTS
NECESSARY TU CUMPLETE THE TEIl MANEUVER. QUANTITIES FOR THE DELTA V RULES LISTED BELOW
PREMATLRE SHUTDOWNS ARE GUIDLINES FOR USE OF RCS PRUPFLLANT.

1. NC SPS IGNITIUM DuJ NCT ATTEMPT A MANUAL PESTART, SLIP 1. REV AND DU
MALFUNCTION PRGCECURES.

2. AFTER $PS IGNITION, THEKE wWILL BE NC MANUAL %P5 SHUTDOWNS

3. FCR PREMATURE SHUTDLWN==--

[A) Tkl DELTA V REMAINING GREATER THAN THt RCS DELTA v CAPABILITY MINUS 20 FPS
RESTART SPS ANC COMPLETE THE TARGETVEC BUkN. NQ TRIM.

(B)  TEI DELTA V REMAINING LESS THAN ThE RLS DELTA v CAPARILITY NINUS 20 FPS,
GREATER THAN 5 FPS5 =« wCS +X Ok SPS MAY BE USED TO COMPLETE THE TARGETED
BASED UPON CRERW JUDGEMEAT. NO TRIM,
{C) . REBILGUAL LESS ThAN 5 FPS - TRI¥ X AND 2.
NOTE=== THIS KRULE ALSO APPLIES FLR A DPS TEIl wETH Nu UPERATIUNAL SPS FOR BACKUP,
He PREMATURE CPS TEQ SHUTDCWAN wITH AN QPERATIDNAL SP$S AS BACKUP.

1, NU DPS IGNITION - SLIP 1 REV AND DC  MALFUNCTION PROCEDURES AND RETARGET
USING DPS (R SPS,

2. FOR A PREMATURE SHUTLCWN IMN THE MCOE 111 REGION {ACHIEVED TELD DELTA V¥ LESS
THAN 1700 FPS/PkE-AECGRT PEKRIUD LESS THAN 15 HR) - TARGET THE SPS FOR THE
NEXT TEL.

3. FCR A PREMATUKRE SHUTCCWN IN TrHe MCOE | KEGIUN (ACHIEVED TE! DELTA V‘ GREATER
THAN 1777 KPS} = TARGET THE SPs AT TEIL + 2 HR.

by 5=132 THRU 5-139 AKE RESERVED. .

MISSTUN REV] DATE SECTION GRUUP PAGE
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ITEM

- ———

5-1410

S5=141

5=142

5-143

5144

5= 145

5~146

. S —— -

* RANGE SAFETY RULES AND AGREEMENTS !

* GENERAL ¢

il

KANGE SAFETY POLICIES ANC CRITERIA ARE SPECIFIED IN AFETR MANUAL (AFETRM) 127-1 DATED 1 JANUARY
1969, THE FULLOWING MISSICN RULES CUNCERNING SPECIFIC AFETR/NASA INTERFACE SUPPLEMENT AFETRM
127-1.

THE RSO WILL ACCOUMPLiSH THE PAD EMERGENCY RANGE CUTLFF PRUCEQURE IF THE SPACE VEHICLE WILL NCT
LIFT OFF AFTER IGNITION ANC NASA [S UNABLE TO ACCOMPLISH CUTOFF. THE RSO WILL SEND YARM/MFCCY
ONLY IN RESPONSE TO A COLEC VEREAL REQUEST FROM THE NASA LAUNCH VEHIGLE TEST CONDUCTOR (CLTC).
THE CLTC wILL CALL THE RSU UN THE CLTC-RSO CIRECT LINE TU FTRANSMET THIS REQUEST. THE RSO WILL
NUT EXECUTE THIS PROCEDURE IF FE HAS A LIFTCFE INDICATION.

fHE FLIGHT OIRECTUR (FD) WILL INITIATE ABORT IN RESPUNSE YO A COUDED VERBAL REQUEST FROM THE RSCy
THIS PRULCEDULRE wlLL BE EXECUTED IF RANGE BAFETY FLIGHT TERMINATION CRITERIA HMAVE BEEN VIOLATED
AND RSO EFFCRTS TO TEKMINATE THRUST HAVE FAILED. THE REQUEST FROM RSO TO FD WILL BE TRANSMITTED
ON THE FLIGHT UIRELTUR LULLUP wlTk THE FIDG-RSL PRIVATE LINE AS BACKUP,

THE RSJ wWILL SEND 'ARM/MFCLY N RESPONSE TC A CODED VERBAL REQUEST FROM THE FLIGHT DIRECTOR (F[)
LR THE FLLIGHT OYNAMICS UFFICER {FIDU}. THIS PRUCEOURE WILL BE EXECUTED If ABORT LIMITS HAVE
SEEN EXCEEDED AND ABORT ACTION HAS BFEN UNSUCCESSFUL. THE REQUEST FROM FD/FIDO TO THE RSG WILL
BE TRANSMITTED JON THE RSC LCCP (CAPE 111) #ITF THE FIDD-RSO PRIVATE LINE AS BACKUP,

THE FD WIti INFORM THE RSC WHEN THE S-1C NO, 3 OR KO. 4 ENGINE HAS SHUT DOWN 8Y STATING *RSC,
NO. 3 UUT' UR *NDe & QUT' CN THE RSO LUOP (CAPE 111) AND/QR ACTIVATE THE ENGINE OUT LIGHT CN
THE wSN CONSULE. THE NO. 3 ENGINE OuT LIGHT CIRCUIT FUR FD TO RSO 1S HIGHLY DESIRABLE.

IF RANGE SAFETY DESTRUCT LINES ARE VIOLATEC, THE RSO WILL SEND *ARM/MFEO' AND NOTIFY THE
FO/FIDO. NG SPS THRUSTIAG WILL BE INITIATEC FOLLOWING SUCH RANGE SAFETY ACTION EXCEPT TO
PROUVIDE CREw SAFETY AS DETERMINED BY THE FC.

[F AN ESTABLISHED IMPACT PREUICTICN (IP) PCINT IS ON THE CAPE KENNEOY LAND AREA, *DESTRUCT/P(e
WlLL BE TRANSMITTED.

MISSION REV] DATE SECTILN GRUUP PAGE
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1TEM

5=1417

5-148

5-149

5=-151

5=153

=154

[F AN ATTEMPT, TU TERMENATE THRUST BY *' ARN/MFCU* 1S UNSUCCESSFUL WHILE THE IP {S ON THE CAPE
KENNEDY LAND AREA, Y'DESTRUCT/PD'* WILL RE SENT.

WHEN THE [P HAS MOVED OFF THE CAPE, FLIGHT TERMINATION ACTIUN WILL BE LIMITED TO ''ARM/MFGU'' (R
CREW INLTIATED ABORT. THE *'CESTRUCT/PD*' FUNCTION WILL BE SENT ONLY AFTER FD/FIDO CUNFIRMATICN
OF SATISFACTORY SPACECRAFT SEFARATION, AND CNLY IF FUEL DESPERSION IS NECESSARY.

[F AN IP PGINT IS ESTASBLISFEG AND ' *DESTRUCT/PD*' IS DEEMED UNNECESSARY, THE RSO wWILL NOTIFY
FD/FIDGy **SAFE WILL BE SENT UPCN FD/FIDN'S REQUEST=-—*'RS50 SEND SAFE*Y,

FD/FLDQ WILL DECLARE TL THE RS0 WHEN THERE IS NO POSSIBILITY OF INSERTING THE SPACECRAFT INTO AN
JKBIT,y AND THE RSO wWILL NCT ALLOW THE AFRICAN GATE TO BE OVERFLOWN.

AN ETR KANGE SAFETY ULFFICER (HBRSU) 5 REQUIRED AT BERMUDA TGO MONITOR PRESENT POSITION AND IMPACT
PREDICTIUN CHARTS, TO CBSERVE TELEMETRY DISPLAYS, AND TU TRANSMIT THE PRANGE SAFETY FUNCTIONS
wHEN COMMANDED TO DU SC BY THE RSC. FOR FLIGHT AZIMUTHS LESS THAN 089 DEGREES THE BRSO wWILL
ASSUME PRIMARY RANGE SAFETY RESPUNSIBILITY IN THE EVENT OF LNSS OF COMMUNICATIONS BETWEEN THE
Bl SO AND THE RSO.

SAFING BY THE RS) wWILL BE TRANSMITTEC AFTER GATE PENETRATION AND FIRST S-Ive CUTOFF WHEN ThHE
FU/RIDU REQUESTS——=*1RSO SEND SAFE.'* WHEN SAFING IS CUNFIRMED, THE RSO MWILL STATE *'SAFING
CINFIRMED®*s  IN THE EVENT GF LCSS CF CCMM WITH FD/FICO, THE RSO WILL SEND SAFE ONLY 1F HE CAN
CUNELIRM S=IWu CUTOFF.

Lk SAFING CAnNGT BE CUNFIRMED BY THE K50, ANCTHER SAFING AYTEMPT wWwILL BE MADE B8Y THE RSO ON THE
FIkST OWBITAL PASS UVER THE CAPE. COOKDINATION wlLL BE EFFECTED wITH THE SUPERINTENDENT CF
RANGE OPERATIOANS (SRC) AND FICC TU ENSURE CCMMAND COVERAGE, AND TELEMETRY DISPLAY AVAILABILLITYs
AT THE AGRELED TIME,~F{D0 WILL STATE, *' RS0 SEND SAFF''. UPON CONFIRMATION, THE RSO WILL STATE.
*45AF ING CONFIRMEDY®,

THE FO/FIDO WallL INFLRM THE ASC IMMELTATELY UPON DETERMINATION DF A SPACECRAFT SEPARATIUN. THIES
NOTIFICATION WILL BE TRANSMITTED ON THE KSO LOOP (CAPE 111) WITH THE FIDO~RSC PRIVATE LINE AS
dACKUP,

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

MISSION RULES
SECTICN 5 ~ TRAJECTORY AND GUIDANCE =~ CONTINUED

LTEM

5~155

5>=~156

* TRACKING SOURCES ¢

.

AT LEAST TWC (2) VEHICLE PCSITILN DATA SGURCES ARE MANDATGRY TQO L/O FOR EACH PHASE OF
FLIGHY PRICR TO THE AFRICAN GATE TO ENABLE THE RANGE SAFETY OFFICFR YO DETERMINE IF THE
1S NORMAL CR VIOLATES ESTABLISHED INFLIGHT SAFETY CRITEREA,

DATA FRUM Twd (2) OF THE . FOLLOWING THREE (3) RADARS ARE MANDATORY TO L/0 (OTHER
OESIRABLE) ~—- BERMUDA FP5-1lo, BERMUDA FPJ+~6, AND GRAND TURK TPQ-18.

PRESENT POSITICN AND 1P PLCTS AT BEWMUDA (BDA)} USING INPUTS FROM EITHER THE BDA FPS-16
FPu=t RADAR AKE HIGHLY DESIRABLE FOR LAUNCH.

POWERED
VEHICLE

HIGHLY

OR

BCA

MISSION REV] OATE SECTION GROUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTORY AND GUIDANCE - CONTINUED

I'TEM

-

¢ AIRBORNE SYSTEMS ¢

- o R Lk

WILL DETERMINE IF THE RECEIVERS ARE CPERATING PROPERLY.

5-159] tJ C-BAND BEACCN NO. 1 CF NO. 2 IS HIGHLY DESIRABLE FOR LAUNCH.

5-158] Twl (2) UPERATIUNAL KANGE SAFETY COMMAND RECEIVERS ON EACH LAUNCH VEHICLE STAGE (S-IC, 5=11, AND
S=1Vb) ARE MANDATORY TQ L/0. THE RANGE SAFETY SUPERVISOR {CRSS) AT THE

LAUNCH  CONTRUL  CENTER

MISstun | REV] DaTE SECTIULN GRUUP PAGE
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MISSION RULES
SECTION 5 - TRAJECTCRY AND GUIDANCH = CONTINUED

I1TEM

- -

' COMMAND/CONTRUL '

5-16C] NASA BERMUDA DRS COMMAND/CCNTROL CAPABILITY IS MANDATURY TO L/O FOR FLIGHT AZIMUTHS LESS THAN 90
DEGREES.

5-1611 A 4 SECUND TIME DELAY BETWEEN 'YARM/MFCC!'Y AND *IDESTRUCT/PD'* WILL BE PROVEIDED BY TIMERS IN THE
RS0 CONSOLE IN THE RCC.

MISSIGN REV] CATE SECTICA GROUP PAGE
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MISSION RULES
SECTICN 5 - TRAJECTORY ANC GUIDANGE - CONTINUED

5=102

o~163

L=l 4

ONE
ThE

JRE
AND

(€Y
e
c

' COMMUNICATIONS *

(1) OF TwQ (2) PRIVATE, [NDEPENODENT, GEOGRAPHICALLY UIVEKSIFIED COMMUNICATTONS LINKS RETWEEN
R30 AND 8RS0 IS MANDATCRY AND THE OTHER [5 HIGHLY DES{RABLE.

(1) OF THE FOLLOWING THREE {3) COMMUNICATIONS LINKS 15 MANDATORY BETWEEN THE RSO AND FD/FILU
THE UTHERS ARE HIGHLY CESIRABLE.

RSJ LCUP (CAPE 111) .
RSu PRIVATE LINE.

FLIGAT DIRECTOR LOOP.

A COMMINTCATIUNS LINk BETWEEN ThE RSC AND THe RANGE  SAFETY  SUPERVISUR (CRSS) AT  THE LAUNCH
LUNTKOL CENTER IS MANDATOCRY FUR T=4) MINUTF DLSTRUCT CHECKS.

A DIKECT LIhe COMMUNICATICAS LINK BETWwEEN THE RSO ANL THE LAUNCH VEHICLE TEST CONDUCYOR (CLTCH
IS HIGHLY (€ SIRABLE.

MISSION KEV] UATE SECTION GRUUP PAGE
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MISSION RULES

TELEMETRY REQU!REHENfS TC BE NISPLAYED FUR TwE RSO AND THE BRSO ARE HIGHLY DESIRABLE,

SECTION 5 = TRAJECTORY AND GUIDANCE = CONTINUED
R LTEM
? TELEMETRY *
5-166] [U TELEMETRY DATA {ONBOARC GUIDANCE PARAMETERS) TO THE RTCS ARE HIGHLY ODESIRABLE UNTIL S>Ive
CUTOFF FOR P COMPUTATION AND RSO DISPLAY.
s=167

MISSION REV | DATE SECTION GROUP PAGE
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MISSION RULES
SEGTIGN 5 = TRAJECTORY AND GUIDANGCE - CONTINUED

5~168

5~169

WIND RESTRICTIGNS=m=

AN ANNUAL PROFILE WINC RESTRICTION OF 1.25 SIGMA (11 PERCENT) WILL BE IN EFFECT FOR L AUNCH,

CEILING AND VISIBILITY RESTRICTIONS—~-

NG CEILING UR VISIBILITY RESTRICTIONS WILL BE IMPOSED PROVIDING CNV FPS-16 AND MILA

RADARS AND BEACOGN NB.

L ARE OPERATIONAL .

TeQ-18

MISSION JREV| DATE SECTIGA GROUP "PAGE
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MISSION RULES
SECTICN 6 =~ SLV ~ TBLl THROUGH TB4/TB4A

[ B

ITEM

SUMMARY OF LAUNCH PHASE RULES

6-1 $-IC LOSS OF THRUS T

6=2 LOSS CF ATTITUDE CONIRDL

6-3 {NERTIAL PLATFORM FAILURE. - ACCELERUMETER

o=4 SLV INERTIAL PLATFCRM FAILURE

6=8 EXCESSIVE ATTITUDE ERRCR IN PITCH OR YAW DURING S-11 BURN
6b=7 S=11 LOSS OF THRUST

6=8 S=11 GIMBAL SYSTEM FAJLUYRE

6=9 S=11 SECOND PLANE SEPARATIUN FAILS

+6=117  S=1vB LOSS OF HYDRAULIC FLUID

6-11 S$-1vB LCSS OF THRUST

6=12 S~1VB GULG HELIUM SHUTGFF VALVE(S) FAIL OPEN

THE FOLLOWING MISSIOMN RULES ALSO APPLY TO THIS SECT IUN==-

WNUNE

MISSTON REV ] CATE SECTION GRUUP

PAGE
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MISSION RULES:
SECTION 6 - SLV = T6L THAOUGH TQQIIBQA:-'FDNfINUED

ITEM

Al

Ve

Je

BSE GENEFALllEb SWITCH SELECTOR COMMAND CAPABELITY EXISTS---

1. WHEN CREW ENABLES IU CUMMAND SVSfEM (EXCEPT AS NOTED BELOwW [N IYEM D)
2. FIVE SEGONDS AFTER SPACECRAFT SEPARATION

BSE MANEUVER UPDATE ANC INHIBIT CAPABILITY EX[S*S FOR TBf MANEUVERS ONLY,

BSE  HAS NAVIGATION UPDA*E CAPABILITY (FMR 6~3F AND TARGEY UPDATE CAPABILITY (ML
REQUIREMENT)

BSE HAS NO COMMAND CAPABILITY DURING PCWERED BURN PHASES.
A SAFE DISTANCE BETWEEN THE SPACECRAFT AND $~{VB/IU IS DEFINED AS 700D FT.

BSE wlti RECOMMEND NG S-IVB RESTART FOR ANY CONFIRMED CONDITION/ MALFUNCTION IN THE LAUNCH
VEHICLE WHICH RESULTS IN===

1o A UATASTROPHIC HAZARD
2. ACHIEVEMENT OF AN S-IVB ENGINE MAINSTAGE BURN WITH EXPECTED CUTDFF OR
SHUTDOWN CONDITICNS DEFINITELY PRECLUDING AN ACCEPTABLE LUNAR MISSION. IN
APPLYING THIS CRITERIA TO SPECIFIC MISSTON RULESs A GU/NO-GU RECOMMENDATION
WILL BE REGUIRED IF INSUFFICIENT S-IVB CONSUMABLES OR PROPULSION PERFDRMANGE
IS AVALLABLE TC ASSGURE ANY, FINITE PROBABILITY OF ACHIEVING A CUTCFF CGRBIT
WITH T4D NM APLGEE ALTITUDE.
IN THE EVENT OF NO S5~IVd IGNITION AT RESTART OR AN EARLY S$=IV8 SECOND BURN CUTOFF, THE
SPACLECRAFT SHOULD REMAIN ATTACHED TO THE S~IVB/IU AND MONITOR LH2 AND LOX ULLAGE PRESSURES
UNTIL THE STAGE STATUS CAN BE ASSESSED BY GKOUND. IF EMERGENCY SEPARATEON IS REQUIRED
IMMEDIATELY AFTFR S-IVB CUTOFF, THE §PACECRAFT SHOULD IMMEDIATELY GO TC A SAFE DI STANCE
{7G)) FT) FROM THE $-ivasiu,. :
ABONT CR SPACECRAFT SEPARATION DURING LAUNCH PhHASE WILL BE RECUMMENDED FOR THE FOLLOWING==-
6=1 S=1C LOSS UF THKLST
6=2 LLSS OF ATTITURE CCATROL
*k6-7 S-11 LOSS UF THRUST
*24=8 5~-11 ANY SINGLE ACTLATUR HARDUVER .INBOARD
6=9 S=I1 SECOND PLANE SEPARATION FAILS TO GCCUR AT TR3 ¢ 31 SEC
6=~10 S=1VB LOSS OF ENGINE FYDRAULIC FLUID PRIOKR TO FIRST S-1VB BURN
6-11 S=ive STAGE LOSS OF THRUST
6=12 S~1v3 COLD HELILF 3SHUTOFF VALVELS) FAILS OPEN
SPALECRAFT GUIDANCE TAKECVER WILL 8E REGCMMENDED FOR THE FOLLOWING===
=4 LAUNCH VEHICLE IMERTIAL PLATFURM FAILURE=-ATTITUDE REFERENCE
7-8 LCSS OF ATYITUCE CCAYRCL DURING TBS5, THT
S=11/8~1Vy EARLY STAGING wiLL BE RECOMMENDED FOR THE FOLLOWING=~=
*t6~6 EXCESSIVE ATTITUCE ERRCR IN PITCH OR YAW UURING 5-11 AURN
#x4=7 S=11 LGSS UF THRUST'
*%6-8 S-11 ANY SINGLE ACTUATOR HARDCVER INBUARD

*¥6=12 S-IVB COLD HELIULN SHUTOFF VALVE(S) FAILS GPEN

#%  TIME DEPENDENT

MISSION REV ] DATE SECTION GRLULP PAGE
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MISSION RULES
SECTION 6 - SLV ~ TB1 THROUGH TB4/TB4A - CONTINUED

ITEM

Ko TLI' INHIBIT PRIQR TC RESTARY OR SPACECRAFT SEPARATION WILL BE RECOMMENDED FOR
FOLLOWING ==~

7-1 INSUFFICIENT PRUPELLANTS REMAIN FOR ACHIEVEMENT UF ACCEPTABLE ALTERNATE
MISSICNS.

7=-5 FAILURE OF RANGE SAFETY SYSTEM AFTER INSEHRTICON

7-8 LCSS CF ATTITUCE CCATROL

?~22 S-1VYB LOSS DF ENGINE HYDRAULIG FLULD

8=6 S-Ive ACTUATCR CONFIRMED HARDGYER PRIDR TC TB6 + 9 MIN 10 SEC

8=8 LGSS CF ATTITUCE CONTROL OURING $-1vB SECOND BURN

La SPACECRAFT SEPAKRATICN QR TLI INHIBIT WILL o©E RECOMMENDED UNLESS COMMAND ACTION
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

~
)

—
r

S~IVB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS 436 OR ~26 PSID

7-20  J~2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS

* EVMERGENCY SEPARATION REQUIRED

Mo BSE wlLL INHEBIT TB6 IN THE EVENT A TLI NO-GO CECISION IS MADE IN TB5.

e THERE MUST BE AT LEAST AN 80 MIN COAST PERIUD BETWEEN SIVB FIRST AND SECOND BURNS.

THE

s

MISSION KEV | QATE SECTION GROUP PAGE

APULLD 15 |FNL FS5/3/71 [sLv - T8l
THRU TB4/TB4A 6-3




NASA - Mannasd S|¢c|cralq Center

‘MISSION RULES
SECTION & = SLV = T81 THROUGH TB4/TB4A - CONTINUED

R JRULE JCONGITION/MALFUNCTION' PHASE v RULING ' CUES/NOTES/COMMENTS
t L} t
<. . .
6=1 S-1C STAGE LOSS OF ‘LAUNCH ¢ *CUES—--
THRUST ' . '
' ' . *AgB, 1, THRUST QK SWITCHES - GFF
A. ANY SINGLE v "A. CONTINUE MISSION . {K33-115 THROUGH K47-115})
ENGINE . . .
PRIUR TQ TB3 ' ' BSE INFORM FLIGHT AND ' . 2, THRUST CHAMBER PRESSURE
' ' FIDG. ' (D8~101 THROUGH DB~105)
L L] L]
B. ANY ThO GR MCRE ¢ '8, ABORT . 3,  LONGITUNDINAL ACCELERATION
ENGINES PRICR . v ’ (A2-603}
TU DEACTIVATION ' ' BSE INFORM FLIGHT AND ¢
UF ENGINE ayTo ¢ *  TRANSMIT ABORT REQUEST. * 4,  FINAL THRUST OK CUTTOFF - ON
ABART ' . i ' (K52=115 THROUGH K56-1152
1 L) 1]
C. LUSS GF TwO ' ‘C, ABORT YNOTES==~
AUDJACENT v Al '
CONTHKOL ENGINES ¢ ' BSE INFORM FLIGHT -AND  'ASB, 1, CREW MAY DEACTIVATE
AFTER ' ' TRANSMIT ASBORT REQUEST AUTOMATIC  ABORT AFTER TBL 120 SEC.
UEACTIVATION UF ¢ ' WHEN ALL ENGINES v
AUTU ABORT AND ¢ ' CUT OFF *C.ly, FOR LOSS OF Twd  ADJACENT
BEFOKE 182 +8 ' ! 'CONTROL FNGINES BEFNRE CECO (T82
SEC ' . Y+0), ALL ENGINES wWlkL CUT OFF AT
' ' 'CECO, FOR LDSS OF TWO  ADJACENT
D. LOSS CF TwO ' *D. CONTINJE MISSION YCONTROL  ENGINES AFTER CECO. aLL
AUJACENT CUNTROL ¢ t . *ENGINES WILL CUT COFF IMMEDIATELY.
ENGINES AFTER TB2! J BSE INFORM FLIGHT L
+ B SEC ' ' AND FIDO. 'D.l.  ALL  ENGINES WILL SHUT DOWM
' * VIMMEDIATELY. S-5C/S-11 STAGING 1S
E« LUSS OF THRUST = YLAUNCE  YE. CONTINUE MISSION VENABLED AT TB2 ¢ 18.4 SEC.
ENGINE 3 OR 4 ' ' '
(THIS RULE ' * BSE INFLRM FLIGHT AND  YCUES-~-
APPLIES CNLY FGR ¢ ' FlDD. '
THE UNTQUE CASE * ' FLIGHT INFURM RSO. 1g.1. THRUST  CHAMBER PRESSURE
JOF ENGINE 3 OR 4 . 1(08-1n3 AND BR=104)
THRUST LCSS ' . '
BETWEEN C TC 45 ¢ ' t* 2, ENGINE 3 QR ENGINE & THRUST GK
SECH ' ' 'SWITCHES  OFF (K39-115 THROUGH
* ' 1K44=1151)
1. VOICE CUMM ' ' L. (A} FLIGHT CUNFIRM '
WITH RSO v ’ ENGINE 3 OR 4 t++3. ENGINE 3 NR 4 FNL THRUST @K
. . QUT V1A RSO YCUTOFF {K54~115 THROUGH K55-115)
: ' PRIVATE LINE. .
v U INOTES==~
* v {B) FLIGHT CUNFIRM *
' ’ NO CTHER KNOWN ‘E.1. RSUG LOGP 111 OR FD LONP BACKUP
' ' ANCMALIES ‘10 PL,
' ' BY LIGHT J
. . ACTIVATIUN AND ' 2. CONFIRMATIGA OF NO OTHER KNCw
' . VOICE REPORT. *ANOMAL 1ES WILL BE BASED ON-w=
L] L] L]
2. NU VGICE CuMm o ' 2., FLIGHT CGNFIRM ' {A) ENGINE CHAMBER PRESSURE
WITH RSO ' ' ENGINE 5 OR 4 OUT . NOT UECREASING, AND
' 4 AND NC CTHER KNOWN 1
' v ANOMALTES 8Y LIGHT ¢ (6) THRYST OK SWIFCMES - OM
' ' ACTIVATICN. .
L + L]
L] 1] L)
mIsSIuN fREV]| DaTE SECTION GROUP PAGE
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MISSION RULES

SECTION 6 - SLV = TB1 THROUGH TB4/TB4A - CONTINUED

R OJRULE JCONDTITION/MALFUNCTION® PHASE RULIKG ' CUES/NOTES/COMMENTS
I T . - T
6~2 LOSS QF ATTITUDE 'LAUNCH ’ fLUES-—-~
CUNTROL i ' ' .
. . *A.ls  ANGULAR RATES-PITCH (R4=602)0R
A. PRIOR TO TBL + 2 9 "A. CONTINUE MISSION *YAW (RS~6N2) GREATER THAN 2 DEG/SEC
dIN L] N *AND NUT DECREASING. ROLL (R6=602}
' ' BSE INFORM FLIGHT AND  'GREATER THAN 5 DEG/SEC AND  NOT
' ‘' FIDO YDECREASING ..
L} L} *
* M CREW WILL ABORT CN * 2. ANGULAR RATES=PITCH (R13-602}
v v ONBOARD LIMITS TOR YAW (R8-602) GREATER THAN 2
¢ N *OEG/SEC AND NUT DEGCREASING. RULL
t 4 P{R12-602) GREATER THAN 5 DEG/SEC ANC
! ' 'NOT DECREASING ( SEE NOTE A,2)
) ' [}
' ' * 3, LOSS OF ATTITUDE GONTKOL ALERT
‘ ‘ *(SEE NOTE A,2.) :
) ) 1] -
' ' INOTE S
] [] [ .
' ' *A.l.  THESE CUES ARE VALID [F RATE
' ' *CHANNEL SWITCHOVER HAS NOT OCCURRED.
] . ] .
' N ' 2. LOSS OF ATTITUDE CONTROL ALERT
N M 'WILL BE  GIVEN FOR  THE FOLLCWING
¢ ' TCONDITION S===
D [] v
' ' *{A) LVDC/LVDA COMPUTATIONAL FAILURE
[] [ t
. . *(B) ATTITUDE ERROR SIGNALS GREATER
t . *THAN +/~ 5 DEG.
* L) L}
. ' *(C) FAILURE Tn  INITIATE  PROPER
' ' 1 GUIDANCE SEQUENCE
+ . ]
' ' "{D} S-1C ENGINE ACTUATOR HARDOVER
' ' 'GREATER THAN +/- © DEG,
) + L)
L) [} 1)
bBe BETWEFN TH1 # 2 'LAUNCH "B. CONTINJE MISSIUN *CUES~=-=-
AIN AND TS ' ' !
INITIATE ¢ ' 'Bal. ANGULAR RATFS =~ PITCH
' ' HBSE INFORM FLIGHT AND *(R4=6C2), YAW (R5-602}, OR ROLL
* N Fl1DQ * '(R6-602) GREATER THAN 5 DEG/SEC ANC
¢ ¢ 'NOT DECREASING,
' ' CREW WILL ABORT ON N
M ' ONBOARD LIdITS v 2. ANGULAR RATES - PITCH
' ' *{R13-6N21y YAW (RB-6121, OR ROLL
' * *{R12-602) GREATER THAN 5 DEG/SEC ANC
* ¢ *NJT DFCREASING., (SEE NOTE B.2)
+ . ]
' ' ' 3, LOSS OF ATTITUDE  CONTRGL
' ' YALERT. (SEE NOTE B.2)
] ] 1)
' ' V4G TE §m = m
[ v '
' ' 'B. 1. THESE CUES ARE VALID IF RATE
. ¢ 'CHANNEL  SWITCHOVER HAS NCT
' ' *OCCURRED.
' . v
! ' v 2 Loss oF ATTITWDE CONTROL ALERT
' ! *wILL BE GIVEN FOR THE FOLLOWING
' v *CONDITIONS===
[ ' ]
' . T(A) LVDC/LVDA COMPUTATIONAL FAILURE,
L] 4 L]
. ! '{B) ATTITUNDE ERRCR SIGMALS (T8l +
' ‘ *120 SEC AND  S~IF BURN} -~ RAOLL
' N *GREATER THAN +/= 2,5 DEG - PITLH AND
* * *YAW GREATER THAN +/- 5 DEG (S~ILVE
* ' *BUKN ONLY)
[ [ .
. ' *{C) FAILURE TO INITIATE  PROPER
. ' *GUIDANCE SEQUENCE
] ] [
' ! (D) S-Ivd ENGINE ACTUATOR HARDOVER
' ' *GREATER THAN /= S DEG 1(5-11 BURNM
' ' TONLY)
[} 1 L]
! ! '(F) FATLURE af S=1va ENGINE
' s PHYDRAULICS (S-1VB BURN QONLYI
L3 1] 13
MESSTON REV } CATE SECTION GRUUA PAGE
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MISSICN RULES

SECTIUN & - SLV - TB1 THRUUGH TB&/TB4A ~ CONTINUED

Lp

CONDITION/MALFUNCTEON®

-

PHASE ¢

RULING

INERTIAL PLATFORM TLAUNCH

FAILURE - COAST
ACCELERDME TER . YRESTART *gSE I

(ONE QKR MGRE AXIS)

’
4
.
L)
L]
L]
L
(]
L]
L]
1)
L}
L}
]
L]
(]
L]
L]
L]
1
L]
’ L]
[l
]
(]
1
t
.
[}
(]
]
[l
1
'
L]
L]
*
1]
+
L
L]
L]
.

*CONTINUE MISSION

*F100,

NFORM FLIGHT,
ANG GUIDO

*CAPCOM ADVISE CREW
[

[}
(]
L]
L
L]
L]
L)
L]
L]
+
.
L]
L)
.
L]
(]
1]
.
[]
L]
L}
]
*
L]
L}
L]
4
]
)
L}
L}
(]
v
[}
(]
3
1
L}
L]

¢ CUES/NUTES/COMMENTS

*CUES=~-
L]

'*l. GUEIDANCE STATLS WORD (MODE CUDE
124 {H60-603)
a

'8ITS D26 AND 025 FOR I ACCEL SET  TC
VIONE

L]

PRITS D24 AND 02Y FOR X ACLEL SETY TC
CHONE Y

L]

PHITS D22 AND 021 FOR ¥ ACCEL SEY YO
L] I()NE!

L]

‘7. ACCELEROMETER PICKOFFS (X, Y, CR
‘41 INDICATE TN EXCESS OF 3 DEG  AMND
'NUT DECREASING. (H1)-693, H11~613,
tH12-603)

)

TNUTES-=~
l

"le NU EFFECT ON VEHICLE TRAJECTORY
YOURING $-I1C STAGE BURN.
.

'2. LVDC SWITCHES TO A BACKUP

"MUDE AND UTILIZES A PRECOMPUTED F /M
'PROFILE FOR FATLED AXIS DURING THF
'5-1Cy S~11s AND S-IVB BURNS. THE L
'STATE VECTOR THEREAFTER MAY NCT
fREFLECTY THE ACTUAL FLIGHT
*TRAJECTORY,

‘

13, A NAVIGATION UPDATE wWILL B8F
'"REQUIRED  UNLESS REALTIME ANALYSIS
PINOTCATES A NAVIGATION UPDATE IS5 HNGT
"REQUIRED (SEE FMR S-29)

'

V4. CREW WILL INITIATE MANUAL
YCUTQFE FGR AN OVERSPEED CONDITION.
L]

5. THE SECUND BURN PRECOMPUTED £/M
*PROFILE FOR THE FAILED AXIS ASSUMES
INOMINAL PROPULSICK PFRFORMANCE  ANC
'NOMINAL MASS HISTYCRY,

[

MISSTUN REV] OATE SECTIGON GRLUP PAGE
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MISSION RULES

SECTION & ~ SLV = TB1 THROUGH TB4/TB4A ~ CONTINUED

R JRULE JCONDITION/MALFUNCTION® PHASE ! RULING ' CUES/NOTES/COMMENTS
CEh ettt CELEPSE . e o . S, S e e o e e
’ L] ‘.
. ' . '
b=4& LAUNCH VEHICLE *ALL *CONTINUE MISSLION ' CQUES-=-~

INERTIAL PLATFORM * *8SE INFORM FLIGHY AND *

FATLURE = AVTITUDE *RECUMMEND SPACECRAFT *l. GUIDANCE REFERENCE FAILURE (004
REFERENCE ' "YGUIOANCE TMKEQOVER *OR DO6 MUDE CODE 76 8IT D8 SET TC
M . PHIONE' Y {H60-603)

' ] ]
* .. *2, CGUIDANGCE STATUS WORD-(MUDE C:DE
¢ * Y24} (H60-673)
L L] L]
' ' *BITS D20 AND D19 FOR Z GIMBAL SET TC
1] 1 II‘UNF!I
L] L] L]
s M *BITS D18 aND D)7 FOR X GIMBAL SET TC
1 L] "‘UNE'.
1) L] ] .
¢ ' 'BITS 016 AND Ol% FOR Y GLMHAL SET TC
L] L] lllUNEl'
L] L] )
! ! 3. LADNDER QUTPLTS CONSTANT FLR
. * YFALLED AXES {H54=603, H55-403,
¢ ' tH56=-603)
L] L] L]
' . t4, ATTITUDE ERROR COUNSTANT FLR
' ' *FAILED AXESIH6S~-602, HTN=632,
¢ ¢ TH?1-602)
1 L] ]
' ¢ tNOTES=~="
L L] L}
¢ ' 1, IN THF FEVENT OF THIS FAILURFE
* ¢ 'PRIUR TO TB6,» THE CREW WILL HAVE TC
' ' VINITIATE T86.
* L] L}
L] L] L}
] L] *

6=5 S-IvB LOX CRYOD CLAUNCE ' ALl coLo HELIUM REGULATQR

’ REPRESS VALVE(S) ' ¢ *OISCHARGE PRESSURE REMAINS LESS THAN
FAILS UPEN ' ' *50 PSLA {D 105-402) :
A, PRIOR TO S-II . YA, ABORT/EARLY STAGE *
CUTGFF ' ' *2. LUX TK ULLAGE PRESSURE 50 PSILA
¢ ¢ *UR OFF SCALE HIGH (D 179-406,
1, PRIOR TO ' ' 1. ABORY -- * D 180-406) .
TOWER JETT ' N BSE INFORM FLIGHT !
' ! AND RECOMMEND ABORT t3, BURNER LOX REPRESS calt
‘ ' *TEMPERATURE BELOW-100 OEG F
2, BETWEEN TOWER * : 2. EARLY STAGE - * {C 378-403)
JETT AND S-11 ' ! BSE INFORM FLIGHT *
CUTOFF * . AND RECOMMEND *4, CCLD HELIUNM BOTTLE PRESSURE
' . EARLY STAGE *OECAYING (D 26}-403, D 263-403)
L] . 1
L} 1 L]
’ 1 L]
* L] L]
6-& EXCESSIVE ATTITUDE *LAUNCH *ABORT/EARLY *CUES=~~
ERROR IN PITCH OR . *STAGE ¢
YAn DURING S~1] BURN® . *ls GUIDANCE CHI NINUS THETA GIMBAL
] . YANGLE tH60-603) GREATER YHAN 85 DEG.
A. PRIOK TG S-Ivs TO* *A. ABORT ~ YPITCH, 45 DEG YAW AND DIVERGING.
COl CAPABILITY ' . BSE INFURM FLIGHT ANL ‘'
' ' TRANSMIT ABCRT REQUEST
. [} .

Bs BETWEEN S-IVB TO * 'B. EARLY STAGE - 2. ACTUATORS NOT RESPONDING (GB~201
COl AND S-I1 cuT ¢ . BSE INFORM FLIGHT ANU YTHRU 204, G9-201 THRU 204, G30-2Q1
QFF ¢ . FIV0 AND HECOMMENC EARLY'THRU 204, G31-201 THRU 204}

! * STAGING ¢
. v *3, VERIFIED TRAJECTORY OEVIATION.
] L L]
v . * NOTE——-
[ U .
¢ ' *THIS RULE OODES NCY APPLY FOR OTHER
' ' VIDENT [FLED LAUNCH VEHICLE
. . . *MALFUNCTIONS. SEE FMR 6-2, 6-3,
' . té=4y 6~Ty AND 6-9.

MISSION REV] DATE SECTION GROUP PAGE
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NASA - Manncd'Spacccralt Canter

MISSION RULES

SECTION 6 ~ SLV = TB1l THROUGH TB&/TB4A - CONTINUED

RULE

- e o e of

o7

CONDITION/RALFUNCTLION?

o O g o e et Y e

-
L]

PHASE

$=11 LOSS OF THRUST *LAUNCH
]

Ae ANY SINGLE ENGINE®
"FATLURE TO ATTAIN?Y
THRUST CGR LCSS OfF!

RULING

* CUFS/NOTES/COMMENTS

‘A,
T

CCONT INUE MISSION -
BSE INFORM FLIGHT
AND FIDO,

' .
[]
CUES~~=

*1. THRUST OK SWITCHE

S-0FF (K285-2n]

*THROUGH 2054 K286-~201 THROUGH 205}.
L]

.
L]
L)
L]
L]
‘'
' .
THRUST PRIOR TG * 4 *2. THRUST CHAMBER PRESSURE- IERC
NOMINAL S=11 . ’ *(D13~201 THROUGH 205).
CUTAEF ’ . ¢ '
¢ . ‘3, LONGITUDI NAL ACCELERATION
' ' 'LA2-603) .
L] . +
Be ANY TwO ENGINES- * 8. CONTINUE MISSION - "8, CUES===
FAILUKE TU ATTAIN® ¢ . CREW WILL ABORT ON .
THRUST CR LGSS OF!' ' ONBOARD LIMITS, *l, THRUST OK SWITCHES OFF (K231-201
THRUST ' ' * THROUGH 205-= K232-201 THRU 2051
L L] L]
' ' tZ. THRUST CHAMBER PRESSURE IERC
' . '(D13-201 THROUGH 205)
L] L] L]
' ' '3, LONGITUDINAL ACCELERATIOM
. ’ *{A2-603)
L] L] L]
G+ THREE OR MORE ' *C. ABGRT/EARLY STAGE/ ‘Lo CUES=--
ENGINES OUT ' N CONTINUE MISSIUN '
' ! L.l THRUSTY CK SWITCHES OFF
l. PRICR TL S-1vA? ¢ 1. ABORT - +({K23[-201 THRU 205-~ K232-201 THRL
TU CCI * . BSE INEGRM FLIGHT *205)
CAPABILITY ' N AND TRANSMIT AHORY '
* ' REQUEST, ' 2. THRUST CHAMEBFR PRESSURE ZERC
’ * t{N13-201 THRY 295)
2. AFTER S=Iv8 TO* . 2. EARLY STAGE - A
cal ' ' BSE INFCRM FLIGHT + 3, LONGITUD I ML ACCELERATION
CAPAGILITY But® ' AND R ECUMMEND EARLY *{A2-603)
PRIGR TG LON ¢ STAGING. '
LEVEL SENSE ' ' *Co NOTE-=--
ARM ' . '
’ . VAFTER PROGRAMMED S-1f GCENTER ENGINE
* ' 3. EARLY STAGE/ *CUTOFF, ENGINES OLT REFERS ONLY TC
t . CONT {NUE MISSIOM TCONTROL ENGINES.
3. AFTER LUW ' ' '
LEVEL SENSE ¢ ' - J
ARM ' . ¢
1] * A
] L] 1
(a) 3 CONTROL ¢ * {A) EARLY STAGE - '
ENGINES ¢ . 8SE INFURM *
cuT ' ' FLIGHT AND !
’ ' RECOMMEND EARLY
' ' STAGE, *
L] L] L]
(8) ALL ' ' {8) CONTINUE MISSION - *
ENGINES ' ’ '
curt ' ' BSE INFORM ’
' ¢ FLIGHT .
MI S54 ON REV] DATE SECTIUN GROUP PAGE
APGLLO 15]FnL] 5/3/71 5Ly - TBl
THRU TR4/TB4A 6-8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 6 ~ SLV =~ TB1 THROUGH TB4/TB4A - CONTINUED
R JRULE JCONDITION/MALFUNCTION!® PHASE RULING * CUES/NOTES/COMMENTS
L] 4 ¥
L] 1 L
(2] S=11 STAGE ANY SLAUNCH Y 2BORT/EARLY STAGE/CONTINUE
SINGLE ACTUATUR ' "MISSION 1
HARDOVER [NBOARC ' ' '
L] L] L]
N . .
he PRIUR TG S=IvB ' "4, AOBURT=- ' CUES==~
TJ CUl ' ' BSE INFORM FLIGHT 1
CAPABILITY ' . AND TRANSMIT AQORT ' 1. YAW ACTUATCR @OSITION EXCE£DS
* ! REWJUEST Y46 DEG  (6G8-201  THRU 2M4, 3(0-201
' 1 PTHRU 204}
Lo BETWEEN $=IVB ’ "B, EAKLY STAGE - '
TJ CUt ' ' ' 2. PITCH ACTUATOR  POSITIGH
CAPABLLITY AND ' ' BSE INFORM FLIGHT AND  *EXCEEDS +6 DEG  (69-201 THRU 2)4,
A SEC ' . RECOMMEND EARLY 1G31=201 THRU 204)
PRIOK Tu s-11 . * ST AL ING ' : -
CUTOFF ' ' ! 3, ADJACENT  CONTRUL  ENGINE
' ' YACTUATOR IN SAME PLANF MOVES 4 1/2
Ce AFTER S-11 * 1€ CUNTINUE MISSIUN= YDEG INBUARD {SAME MEASUREMENTS AS
CUTIFF KINUS ' ' 'CUES 1 AND 2)
30 SEC ’ * BSE INFORM FLIGHT ’
' ’ YNUTES=--=
L] L] L]
' . *1. THE CREW SHOULD ABORT OR FARLY
. . YSTAGE AS  SOUN AS  POSSIBLE  AFTFFR
' ' PMALFUNCTION  OCCULRS  TO  PRECLUDE
' ' ¢+ EXCESSIVE THERMAL PROBLEM IN AFT
' . VINTERSTAGE o
[] Ll L]
0=9 S=E1 SECCA PLANE 'LAUNCE ' ABORT - VCUES=—m
SEPAKATION £ALLS Tu ¢ YRSE InFURM FLIGHT AND L
GLCUx AT TR + 31 ' *TRANSMIT ABORT REWUEST. . SECOND PLANE SEPARATEQN
SEC ' YCREW ABDRT PRIMR Tu Tod *INDECATIGN SHOWS NO  SEPARAT{OA
' '+ 66 SEC, t(MB6=206, MET-276)
L] L] L]
' . 12. GUIDANCE MODE WORD 1 MODE CODE
' ' 125 BIT D15 REMAINS ZERC {(H6M-693).
L} L) 1
' ' t3, IGNITION BUS VOLTAGE REMAINS AT
' ' PAPPRUXIMATELY 28 VOLYS (M125-207%.
1’ 1 1
' * Y4, RECIRCULATICN  BUS VULTAGE
* * *REMAINS AT APPROXNIMATELY 56 VJLTS
+ ' t(M111-207)
1 t 4
' . INOTES—~~
1 L) 1]
+ ' TTHE CREW SHOULD ABNRT  AS SOON  AS
. ' TPOSSTHLE AFTER MALFUNCTUION UCCURS TC
' . TPRECLUDE EXCESSIVE THERMAL PROBLEMS
. ' f*IN AFT INTERSTAGE.
L] *’ L]
L] L) []
MIssInn | rREv] caTE SECTIUN GRNYP PAGE
AFLLLD 1# ent] sszz7a] suv - T
THRU TB4/TH4A 6-9
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION & - SLV = TB] THRUUGH YB4/TB4A = CONTINUED

R JRULE {CONDITIUN/MALFUNCTION® PHASE ¢ RUL ING * CUES/NOTFS/COMMENTS
L] L]
1 L L]
L] L) .
6-10 S-1viE LOSS OF MLAUNCH *NO §~IVB START - VCUES~-~
HYDRAULIC FLULID ' * !
PKIOUR TO FIRST S-1vB! T8SE INFORM FLIGHT AND 1. HYDRAULIC RESERVOIR OIL  LEVEL
BURN ' "FIDQ AND RECCMMEND NO *APPROX ZEF:) PFRCENT {L7-403),"
* *5-1vB START .
' ' '2, HYDRAULIC SYSTFM PRESSURE LESS
' TCAPCOM ADVISE CREW TTHAN 170G PSIA (Dal-4n3),
. 4 L]
' ' '3,  HYDRAULIC RESEWVUIR PRESSURE
* ' VAPPROX IERD PSIA (D42-403).
1 . L]
¢ * T S
1 L] )
' ' "1, L7-403 PLUS ONE OF THE CTYHEF
' ' *CUES AKE REQUIREN FOR IMPLEMENTATICA
[ + YOF THIS RULE.
1 ) ] R
' ' L {F ALL THREE CUF 5 akF
¢ . YFUNCTIGNING  PROPERLY, THEY  ARE
' ' YREQUIFED FNR IMPLEMENTATION OF THIS
. ! SRULE.
L] 4 L]
' ' ‘3. SPACECRAFT  SHDULD HAVE ccCl
' . CCAPABILITY AT S-11 CUTOFF
‘ L] L]
' ' Y4, AT S~11 CUTIFF, THE CREW SHOULL
* ' VINHIBIT THE  S=1VvB START WITH THF
* ' STRANSLATIUN HANDCCNTROLLER.
L] L] t
1 L] L]
. & ’
L L] L]
5=11 | S-1v# STAGE LOSS OF ° ' SCURS———
THRUST ' ' .
' ' '], THRUST CHAMBER PRESSURE =~ 2ERC
A, FAILS TO ATTAIN *LAUNCH  *A, SPACECRAFT SEPARATION -~  '{Dl-401).
THRUST CR ' . '
PREMATURE ' ¢ BSE INFCRM FLIGHT ANDG ‘2. THRUST K SWITCHES - OFF
SHUTOCWN PRICR TO! ¢ F100 T{K14=-401, K157-4C1).
OBTAINING PARKENG! ' '
DRBIT M * 3. LONGITUOCINAL ACCELERATION - ZERC
! ! '(a2-603),
By SHUTDOWN PRIGR TILI B, CONTINUE MISSION - ¢
TU ACHIEVING ! * Y4, TBS IS INITIATED. MODE CODE 25,
MINIMUM ' ! BSE INFCRM FLiuHT 'YIT D2 SET TO ONE (H&N-603).
REQUIRED . ' AN COMMAND TJ EARTH '
APOGEE ALTITUDE ° ¢ ORBBITAL CONFIGURATIUN *5, TB7 IS INITIATED. MODE CODE 26,
AND ENTRY INTO ' ! TRIT D20 SET TO ONF (H60-603)
T87 FCR REASGNS ¢ ! '
UTHER THAN A ¢ ! * NOTES———~
PRNOPELLANT t ’ '
DEPLETIGN ' N 1, SEPARATION WILL BE REQUIRED FOR
¢ ' ' VICLATION OF FMR 7-6 OR FMR 7-14,
' ' THE SPACECRAFT SHOULC ¢
! ¢ REMAIN ATTACHED TOQ THE *2, FOR A FAILURE OF THE S-IVB TO
' ' S=IVB/IU AND MUNITUR LH2? RESTART THE ONBOARD PROGRAM WILL
N ' AND LOX TANK ULLAGE ' RECYCLE TO TB5 THROUGH TB6C FOR A
' ' PRESSURES. IF SEPARATION? SECOND RESTART OPPORTUNITY.
' ' IS REJUIRED, THE *
' ! SPACECRAFT SHOULO *
' ! IMMEDIATELY GU TO A .
¢ ' SAFE DISTANCE (TO0N FT)} *
¢ ‘ FROM THE S~lvB/lu. .
MI 554 ON REV ] CATE SECTLGM GRUUP PAGE
APCLLD 15QFNL ] 5/3/7L JSLY - TB1
THRU TB4/TB4A 6-10




NASA - Manned Spacecraft Center

SECTION 7 = SLVY - TB5 AND TRT -

MISSION RULES

CONCLUDED

ko IRULE |CONDITION/MALFUNCTEON'  PHASE RULING ' CUFS/NOTES ZCOMMERTS
1] L] 4
* L] ¥
L] L] ]
n=12 | S=1V4 COLD HELIUM  SLAURCE ¢ CCUES——m
SHUTUFF VALVES . . '
FALL OPEN » ' ' 1. COLD HFLIUM REG DI SCHARGE
1 t L]
A, PRICK TC LAUNCH *A. ABORT - ' PRESSUPE WFMAINS GREATER
ESCAPE TOWER ' ' BSE INFOKRM FLIGHT AND  *
JETTISON ¢ ' TRANSMIT AuCRT REQUEST ¢ THAN 209 BSTA FOR A
[] 1 ¢
6. BETWEEN LAUNCH "B. EARLY STAGE - ' MINIMUM OF 29 SECONDS
ESCAPL TUMWER ' ' BSE LKFGRM FLIGHT AND
JETTISUN AND 50 0 t KECUMMENE EARLY STAGING * (0105-473)
$6C PeICK TO ' ¢ IMMECTATELY '
S-11 CUTOFF ' . ' "Z. LDX ULLAGE PRESSURE AT
1 1 ]
Lo AFTER §=11 CUTUFF! *Co CUMTINUE MISSION - ' FELIEF SETTING (41-44
AINUS 57 SEC ' ' '
' * BSE INFORM FLIGHT ' £S1A) AND FELIEVING
1 L] L}
' ' ' {D179~406, D1a7=4ns)
L} L] 4
' ' ' 3. CILD HE HOTTLE PRESSURE
1 1 1
* : ¢ DECAYING (D261-473,
1 L] L]
‘ ' ' D253-4113)
) L] L]
' . INGTE ==
L] * ]
: ’ YALL CUES MuST INDICATE THE FAILURE
. ' TER [MPLEMENTATICN F THIS RULE.
MIsstuv  Jkev | caTe SECTIUN GROUP PAGE
apcLLy 15 [FAL fs/3s71 fsv - Ted
THRU TB4/To4a 6-11
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NASA - Manned Spacecrm Center

MISSION RULES
SECTIGN 7 - SLV = TB5 AND 78T - CONTINUED

ITEM

SUMMARY OF COAST PHASE RULES
7-1  INSUFFICIENT PROPELLANT
7-2  LCSS OF ONE APS MOCULE
7-3  MALN FUEL VALVE FAILS TC CLOSE
7-4  MAIN CXIDIZER VALVE FAILS TU CLOSE
7-5  RANGE SAFETY SYSTEM NUT SAFED AFTER INSERTIUN
7-6  COLD HELIUM SHUTOFF VALVE FAILS CPEN
T-7  AUXILIARY HYDRAULIC PUMA FAILS
7T-8  LCSS GF ATTITUDE CONTRCL
7-5  CONTINUOLS VENT REGULATCR FAILS TO OPEN
7-10  APS ULLAGE ENGINE FAILS ON
7-11  RESERVED
7-12  RESERVED
7-13  IU EAVIKGNMENTAL CONTRCL SYSTEM FAILS
7-14  CUMMCN BULKHEAL CELTA @
7-15 LGSS OF S-1ve STAGE PNEUNATICS
7-16  RESERVED
7-17 LHZ TANK VENT FAILURE OR LEAK
7-18  Lua CULL HELLUM SUFPLY
7-19  LOX TANK ULLAGE PRESSURE IS LESS THAN 31 PSIA
7=20  J=Z ENGINE START ACTTLE PRESSURE UUTSIDE KESTART LIMITS
7-21 PU VALVE FAILUPE )
T-ie  $=1VB LUSS OF HYCRAULIC FLUID
1-23 RESERVED
7-24  RESERVED
7-25 LUX NCN-PRUPULSIVE VENT FAILS TO CPEN
7-26 LH2 LATCHING VENT VALVE FAILS TU OPEA
7-27 GH2 START BOTTLE UUMP FAILS TG UCCUR
T-gd CULD HELIUM DUMP FAILS TO OCCUR
T-29 RESERVED

T=39 RESERVED

THE FULLLWING MISSIUN RULES ALSC APPLY TuU THIS SECTION--=
o~3 INERTIAL PLATFORM FAILURE - ACCELERCMETER

t=4 LAUNCH VEMICLE INERTIAL PLATFOKRM FAILURE - ATTITUE REFERENCE

MISSION REV ] DATE SECTICN GROUP

PAGE

APGLLO 15 ]FNL | 5/3/71 [sLvV - Tus
AND TB7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION

7 = SLV ~ TBS5 AND TBT - CUNTINUED

RULE

J

CONDITION/MALFUNCTEONY

PHASE ! RUL ING

' CUES/NOTES/COMMENTS

PRIUR TU RESTART,
INSUFF ICIENT
PRUPELLANT REMAINS
FOKR ACHIEVEMENT UF
ACCEPTABLE
ALTERNATE M[SS[CN.

LOSS OF CONE APS
MUDUL E

- . - e - -

A. TBS TC TB6+9

MIN 20 SEC

QRBIT
"TLC

Te? TC TB7+15 MIN

TB7+15 MIN Tu LM
EJECTICA

L4 EJECTIuUN T
YAW MANEUVEK
CUMPLETE

fo AFTER YAW
ATT[TUDE “ANEUVER
CUMPLETE

T T T T T T T e G U

tEARTH
'ORBIT

"EARTH
'

Al
*
L]

*NG 5-IVB RESTART
L]

'BSE INFORM FLIGHT ANC
*RECUMMEND NC $~-IVB

‘RESTART .
[

CUNT INUE MISSTuN
1. BSE INFURM FLIGHY
AND CCMMAND- S-IVE
BUKN MCOUE ON

2. CREW WILL STABILIZE
THE VEHICLE wlITH CSM
KRCS

CONTINJE MISSIUN

1.,
COMMARD - FLL POWER
UFF

2. CREw WILL STASLIZE

VEAICLE WITH C5M RCS

CUNT INJE MISSTUN

i.
CUMMANE - FCC PLWER
NFF

2. CHEW DISCRETION FLR

DOCKING

CUNTINUE MISSIUN

l.
COMMANL - FUL PUWER
QFF

SPACECRAFT wILL DU
EVASIVE MANEUVER

BC NCT INITIATE T84

BSE PERFTHM NON—
PRUPULSIVE S-1vB
SAFING BY GHROUND
CCMMAND

CUNT INUE M1SSTun
BSe INFORM FLIGHT anp

le AFTER ULLAGE BUSN,
CUMMAND - S—[VB gURN
mGOE N

AFTER LCX DUMP AND
PRIOR TUu APS BURNy
CCHMAND - S=I[VE BURN
MODE CFF

3. AFTER COMPLETION UF
LUNAR [MPACT BURNS,
COMMAND £CC POWELH
UFF

D . TR TR T T T T T T T T T T T T e

BSE INFURM FLIGHT AND

BSE ENFGRM FL IGHT AND

BSE INFULRM FLIGHT AND

-
L]

4

'

*CUE---
1

"PRUPELLANT REMAINING AS ASC

'DURING REAL-TIME EVALUATIONS
t

CUES==~-

1. MANIFOLDN PRESSURE MOD.
170 PSJA (DT79=414)s (DT1~414

2. MANIFOLDG PRE SSURE MOD,
100 PSIA (D72-415}s {D73-415

> & mm A e am e ®eea e e e EEm e EmEm* e asse e aa % ®® e NS == wa® e & e=e = o o=

*NOTES=~—
[

YLIMITS IN FHMR
CCONDITION/MALFUNCTIQN tepe*
CARPLY TG THE FA{LURE
SCUNDITION/MALFUNCTIUN E.

ERTAINEC

1 BELCh .
}

2 BELCHw
)

7-6
DO NCT
IN T-2

MISSIUN

REV] DATE SECTICN

GRUUP

PAGE

APLLLO 15

FANLE 573771 JSLY - 85

AND TRT




NASA - Manned Spacecraft Center

MiSSION RULES
SECTION 7 ~ SLV = TB5 AND TBT ~ CONTINUED

RULE

CUNDITION/MALFUNCTEON® PHASE

RULING

* CUES/NOTES/COMMEATS

1-3

J=2 ENGINE MAIN
FUEL VALVE (MFV}
FALILS TO CLOSE AT~

- . - o o-

i o o A o O
)
)

* CUES—mm
L]

‘1. MAIN  FUEL VALVE  PGSITIGA

*iGe-401).
. .

.
]
*
*
*
*
A. FIRST S~(vB TEARTE  *A, CONTINUE MISSION : .
CUTOFF tURBLT ‘ *2.° MAIN FUEL VALVE DPEN (K118-401%.
. ' BSE INFORM FLIGHT AND  *
. t COMMAND {ASAP}=m~ ¢
1] ¥ L]
’ ¢ 1. PREVALVES AND ‘3, FUEL  FLCWMETER  FLOWRATE
' : RECIRC SHUTOFF V(F2-4011.
. . VALVES CLUSED .
' ' {SEE NOTE 1D ‘4. FUEL RECIRC FLOMRATE (F5-404},
[ . L]
. * 2. ATTEMPT TU CYCLE AND *NUTESww~
. : CLLSE MFy . :
. ¢ ‘1. IF THE MFV 1S OPEN, THE LH2 PUKP
. *  IF SUCCESSFUL, BSE *INLET PRESSURE WILL GO TD ZERO AFTER
. ¢ COMMAND=== TCUMMAND ACTION (AJ1hs
. 4 .
' * 3. PREVALVE AND RECIRC '2. THIS FAILLRE  WILL  REQUIRE
' . SHUTUFF VALVES 'EVALUATION OF LH2  HESIDUALS  TC
' ' OPEN *DETERMINE ADFQUACY FOR TLI VELDCITY
: . 'CUTOFF (REF FMR 7-11,
: ' IR UNSUCCESSFUL AND .
¢ ' MRV CONF IRMED FULLY *3. A FAILURE FOLLOWING SECOND BURN
: * OPEN, ASE CCMMAND-—=- *CUTOFF WILL REQUIFE A RE~EVALUATIGA
. ¢ YOF LUNAR IMPACT VELOCITY DESIRED,
’ * 4. MAINSTAGE ENABLE .
' . ND. 2 = ON ‘4. IF THE MRV DUES NUT CLOUSE, THE
' ' "RESULT WILL BF 4N EXTENDED FUEL LEAL
' * 5. BURN MODE A - ON *JUST PRIGR TO TLI {GN. AND THERE
. . twill  BE NU  LOX  AND LH2
' ' TRECIRCULATICN.  ENGINE START WLLL
' ' *GCCUR 7 SFCONDS EARLY,
¥ 1] 4
' . *5. IF THE MRV DOES NOT CLOSE, FMR
y : *8-4 SHOULD NOT BE IMPLEMENTED SINCE
: . CIT WILL RESULT [h A SIMULTANEOUS LOX
' . TAND LH2Z DU%P,
Le SECONU S-lvE tTLC T8, CUNTINUE MISSION ’
CUTaRF ' . . .
’ * BSE INFORM FLIGHT AND ¢
4 t ¥
. ' 1. ATTEMPT TQ CLOSE MEV ¢
. ‘ WHEN LOX DUMP 1% .
. . CCMPLETE, BSE CMD, ¢
1] 3 *
' ' 2. PREVALVES AND RECIRC ¢
. : VALVES CLOSE ‘
messton  jrev ] oate  |secrion GROUP PAGE
afcLLo 1SFnL ] se3eTL |suv - Tas
AND TB7 7-3
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIJN 7 =~ SLv = TBS AND THT -~ CuNTTNUED
h J8ULE [CUNDITIUN/MALFUNCTION' PHAGE ¢ RUL ENG * CUES/NOTE S/ACNMMERTS
[] 1 L]
L] t L
T-4 J=2 ENGINE MAIN J ' *LUES--=
UXIDIZER VALVE (MOv)! ' '
FAILS TO CLOSE AT-—-¢ ' "1, MAIN  OXIDI{FR VALVE POSITICA
' ' *(G3-471) GREATER THAN 10 DEG.
A. FIRST S~-1VB YEARTH *A. CUNTINJE MISSIUNn/
CUTURE VJURBIET ' NQ S-1v8 RESTART - t2, MATN  OXIDIZER VALVE UPEN-UN
' ' BSE INFORM FLIGLHT AND T(K120-4011).
t ' CCMMAND (ASAP)==- '
' ' 1. PREVALVES AND *3. L0X  FLUWMETER FLOWRATE Fl-a0)
' ' RECIRC SHUTOFF *GREATck THAN 47 LR/SEC.
! J VALVES CLUSED
¢ ’ 2o ATTEMPT T3 CLOSE Ya, LOX INJECTOR PKESSURF
' ' MGV LN STLLULETT WA N
' ' IF Ae2 IS SUCCFSSFUL, '
J ' BSE INFORM FLILHT *NOTES
' ' AND COMMAND - '
' ' 3. PREVALVES AND RECIKC '1. EF THE MOV 1S OPEN, THE LOUX PUMF
' ' SHUTUFF VALVES OPEN  'INLET PRESSURE WILL GO TO Z2ERO AFTER
¢ ' IF A.2. [S UNSUCCESSFUL, *CUMMAND (A1},
' * BSt INFLRM FLIGHT AND '
' + RECUMMEND NG S-IVB 2. THLS FAILURE wiLL RE QUI kE
' * REST ART YEVALUATION OF  LCX RESTIDUALS TC
' * EDFTERS INE AOFQUACY FOR TLL  VELGCITY
' * CCUTHEF (REF FMR 7-1)
B. SECOND WUEN 'TLC "3, CCNTIMJE MISSIUN ’
CUTIFF ' ' Byt [&FURM FLIGHT anD fURLTA VELUCITY RECUIREMENTS
' ' 1. ATTEMPT TO CLOSc MOV ¢
' ’ WhEN LCX DUMP IS '
' ' CUMELETEy BSe CUMMAND®
' ' 2, PREVALVES ANU RLCIRC ¢
' ' VALVES CLUSE, '
MISSTun wEV | DATE SECTICN GROUP PAGF
APCLLO 15)FNL ] 573771 |SLv - Tes
AND Te? -4
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NASA - Manned Spacecraft Center

MISSION RULES

SECTION T — SLV - TB5 AND TBT ~ CUNTINUED

& RU{E CONDITION/MALFUNCTION' PHASE ¢ RULING * CUEBS/NOTES/COMMENTS
t L] ]
i | . [ ]
. [} ] '
-5 RANGE SAFETY SYSTEM ‘EU . *CUES=~~
NGT SAFED AFTER ' ' '
INSERTIGN ' ' *1l., FIRING UNIT 1 RS f£BW GREATER
* -, *THAN 0or EQuaL T0 1.6 VOLTS
A. PROPELLANT ' *A. CONTINUE MISSION *{M30-411).
DISPERSIGN ' ' '
SYSTEM NLY ARMED * ¢ 2, FIRING UNIT 2 RS EBW GREATFR
' ' BSE INFORM FLIGHT AND *THAN aR EQUAL T0 l.4% VOLTS
' ' RECUMMENC R50 SEND *(M31-411).
' ' SAFE CONMAND '
] ) ]

B. PROPELLANT ' '8, SPACECRAFT SEPARATEON '3, RANGE SAFETY RECEIVER NO. 1
DI SPERSICN ' ' "ENABLE (NST7-411) BETMEEN 2.4 AND 4,5
SYSTEM ARMED AND * ' 'VOLTS. ’
RSO HAS NOT SENT ¢ ' BSE INFORM FLIGHT AND  *

MFCU * U ‘4, RANGE SAFETY RECEIVER NO, 2
' ' 1. RECOMMEND TENABLE (N§2-411) BETWEEN 2.4 AND 4.5
' ' SPACECRAFT 'VOLTS,
' ' SEPARATICN TO A .
' ' SAFE DISTANCE 5., RSO DISPLAY AND COMMAND SYSTEN
‘ * (7000 FT). *STATUS.
L] L] L]
' * 2. WHEN SPAGEGRAFT HAS 'NOTES---
! ! - REACHEC A SAFE '
' ¢ DISTANCE, *1. RSU SHOULD NCGT ATTEMPT TU SAFF
' Y RECOMMEND RSQ SEND Y THE RANGE SAFETY RFCEIVERS UN REVS 2
. ' SAFE CCMMAND. "AND 3 UNTIL MCC CONFIRMS THE
' * *PROPELLANT DISPERSION SYSTEM IS WNLY
[ ' TARMED (CONDITION A ONLY).
. L) L]
' . '2, EITHER CUE 1 DR CUE 2 IS
' * YSUFFICIENT FOK IMPLEMENTING RULE Be.
L] v t
‘ * *3. CHES 3 4 ARE VALID ONLY WHEN THE
¢ ¢ YWEHICLE IS RECEIVING 450 MHZ
4 ' ‘RADIAT ION.
] ] ]

MISS{ON REV ]| CATE SECTICN GRGUP PAGE
APGLLO ISPFAL ] 5/3/71 |SLV - TBS
AND TB? -5




NASA - Manned Splcecraft Center

MISSION RULES
SECTION 7 - SLV - TB5 AND TBT - CONTINUED

K JRULE JCUNDITIUN/MALFUNCTIGN® PHASE ¢ RULENG ' CUES/NOTES/COMMENTS
[] 1] L]
L] L) []
-6 S=1v8 STAGE COLD ' ' 'CUES—-=

HELIUM SHUTGFF J + '

VALVES FAIL TO v ' *l, CULD HELIUM REGULATOR DISCHARGE

OPEN IN . ’ 'PRESSURE GREATER THAN 200  PSI2
' o " (D0105-403) . .

A, TBS YEARTH *A. CONTINUE MISSION/SPACE- ¢ ‘
' ' CRAFT SEPARATJON 2. LOX TANK  ULLAGE  PRESSURES
' i 1{DN179-406,D018)~406},
' ' BSE INFORM FLIGHT AND °
' ' *3, COLD HELINM BOTILE  PRESSURE
' ' 1. VEAT LEX TANK 'DECAYING {D261-403, D0263-6¢03),
L] 1] 1]
' * 2. ATTEMPT TO CLOSE THE ¢
¢ ' STAGE CULD HEL IUM YNOTES=—~
' ' VALVES L
[} ] ' .
' ' IF 2 1S SUCCESSFUL, ", ACTINON  REGCUIRED TO  AVOIC
' . VEXCEFUING- LOX Tk OVER PRESS LR
' ' 3. TERMINATE LUX VENT  *BULKHEAD POSYIVE DELTA PRESS LIMITS
' ' IMMED [ATELY YIFMRT-14),
4 4 1]
' ' IF 2 IS UNSUCCESSFUL t2, SFE FMR 7-18  FOR  RESTART
' ' YCRITERIA FOR OFF-AOMINAL COLD HELIUN
' * 4. TERMINATE LUX VENT  YPRESSURE.
. ' - AFTER B85 MINUTES '
' ' 13, IF LOX NPV VALVE FAILS TO OPEN
' * [F LOX ULLAGE *THE LOX VENT VALVE CAN BE OPENED AS
¢ ' PRESSURE AT 50 PSIA *BACKUP.
' . OR SATURATED, BSF '
. . INFORM FLIGHT AND ‘4. THIS  FAILURE  WILL  REQUIRE
. t RECLUNMEND IMMEDIATE *EVALUATILN UF RESIDUALS TO DETERMINE
. . SPACECRAFT SEPARATIUNYADEQUACY FOR TLI VELOCITY CUTOFE ANC
’ ' TO A SAFE DISTANCE. *LUNAR IMPACT OPERATIONS
* L) . -
L) L] L]

B. TH? YTLC *8. CCATINUE MISSIUN '
L] L] 1
. *  AFTER TBT + 2 MIN 30 SEC)
. t BSE INFORM FLIGHY AND ¢
. . L]
¢ ' 1. VENT LCX TANK FUR '
' ' 12 MIN-32 SEC '
1 1] 1
[} ’ ]
1 ' VENTING SHOULD RE .
' ' TEXMINATED PRIOK TQ ¢
' ' 5/C SEPARATION '
L] L] [}

MISSION | REv] CATE SFCTICN GROUP PAGE
apuLLy 1 FaL)] s5/3/771 ] suv - T8S
AND T87 -6




NASA - Manned Sncccnﬂ_ Center

MISSION RULES
SECTION 7 - SLV = TBS AND TBT - CONTINUED

L&

k IRULE CONDITION/MALFUNGTEON® PHASE * RULING . t CUES/NOTES/COMMENTS

e e ad e ———— - -——

L]
'
-7 S-1ve AUXILIARY ‘
HYDRAULIC PUMP FAEL S

]

[
'
'CUES~~~
[

" %A.l. SYSTEM PRESSURE -(D41-403).
]

A, TO TURN OFF AS *EARTH A. CONTINUE MISSLON

SEQUENCED *ORBITY * 2. RESERVOIR LEVEL (L7-403).
' BSE INFORM '
FLIGHT AND '3, AFT ' BUS  NO. 2 CURRENT

YiM22-404} .
1. ATTEMPT TO TURN OFF ¢
AUXTLTARY HYDRAULIC * 4. HYDRAULIC RESERVDIR oL

L]
L]
L4
.
' PUMP AS SGUN AS 'PRESSURE {N42-403),
' PCSSIBLE '
v .-
. YNUTE §==m
] ] :
' ‘A.l. .FAILURE IN  HYDRAULIC PUMF
' *DEPLETES AFT NO. 2 BATTERY  IA
' *APPROXIMATELY 97 MIN AND DVERHEATS
: *HYORAULIC SYSTEM IN APPROXIMATELY 7€
' ‘MIN
L) L]
He TU TURN ON ' B CUNTINUE MISSIUN YCUES-~~
1] 1
1. AS SEGUENCED * BSE INFORM FLIGHT AND  *B.1. SYSTEM PRE SSURE [Dal-403),
AND THE ' : '
HYDBAULIC ' 1. ATTEMPT TO TURN 2. RESERVDIR CIL LEVEL (L7-403),
FLUID TEHMP 1§ ¢ AUXILTARY HYDRAUL IC
BELOW UR ' PUMP CN 3. AFTER BUS NO. 2 CURRENT
PREDICTED ' (M22-404),
TO BE RELCW TO!
10 DEG F . 4. RESERVOIR PRESSURE (D42-203).

BEFORE NEXT '
STATICN AQS ‘' 5. HYDRAULIC PUMP INLET OIL TEMF
(C50=-4n1).
2+ AT TB6 + 3 *TLI

MIN 39 SEC ' 6. PESERVUGIR OIL TEMP (C51-403}).
2+ CUMMAND AUXILIARY

HYDRAULIC PUMP UFF
Ce TL TUKN ON FUR '*TLe

C. CONTINUE MISSION

.
.
»
t
1
*
L]
4
L]
BSE INFURM FLIGHT ANG  °
.
]
L]
L]
*Cols ACTUATOR POSITION {G1-403)
. .
L]
L]
1
L)

LOX DUMP (J=2 '

ENGLNE RCT ' . 2. SYSTEM PRESSURE {Dal-403)

CFNTERED IN PITCH® )

PLANE PRIUR TO  * 3. CHI MINUS THETA GREATER THAN

LUX DUMP) 1Y DEGREES (H6C-8N3)

L]

1. ENGINE GIM3AL 1. CGNTINUE MISSICH TNOTES-=~
ANGLE LESS '

THAN +/- 3 BSE INFGRM KL IGHT '
JFLREES '
L]

2. ENGINE GIM3AL 2. CONTINUE MIaSION 1, A PITCH ACTUATOR DEFLECTION 1IN
ANGLE GREATER YEXCESS DF  +/- 3 DEGREES IS ONLY
THAN 4/~ 3 BSE INFURM FLIGHT AND  *EXPECTED FOR THE FOLLDWING
DEGREES INHIBIT LCX QUMP YCONDITIONS==~

'
*{A) ERRONEQUS COMMAND SIGNAL
'

*1B) ACTUATOR FAILLRE
L]

1. ATTITUDE ERROK
GREATER THAN
13 DEGREES
VUKING DuMp

3. CONTINUE MISSION 2. SINCE TWl APS ENGINES ARE
YAVAILABLE FOR ATTITUDE CONTROL IM
BSE INFORM FLIGHT AND *THE YAW PLANE, ATTITUDE CONTROL IN
TERMINATE LCX DUMP *THIS PLANE NWILL BE MAINTAINED FOR AMN
YACTUATOR [N A HARCOVER CONDITION.
L]

‘3. IF APRS PROPELLANT IS
CINSUFFICIENY AND EITHER CONDITLON
'Ce2. DR C.3. PRECLUES LOX DUMP,
"CONSIDERATION WILL BE GIVEN c
YCONDUCTING A CYCLE LOX DUNP T
YATTAIN THE REQUIRED DELTA Vv FOR
*LUNAR IMPACT BASED ON REAL - TIME
'"DECISION OF LUNAR IMPACT TEAM

B I T T T T T N T L T T T T T T T T T T T T T I L

[}
(]
v
1
]
1
L]
]
]
.
[
L]
[}
L]
.
[}
[}
1
L}
]
1
]
(]
.
L
[
)
L
’
]

MISSION REV] CATE SECTICGN GROUP P AGE

APOLLOD 15]FNLJ 5/3/71 | SLVY - TS5
AND T87 7-7




NASA - Manned Spacocrafl Center

SECTiON 7 =

MISSION RULES
SLV ~ T85 aND TBT - CUNT

INUED

RULING

' CUES/NOTES/COMMENTS

4
-8 LUSS OF ATTITUDE . *CUESm==
CONTROL DURING ' '
L] [ ] L]
a, THS TEARTH YA, SPACECRAFT GUIDANCE 1A, 1« ANGULAR RATES = PLTCH
TORBIT/ ¢ TAKEQVER/ *(R4~6MN2)y OR YAW {RS5-602) GREATEF
'TLC ' SPACECRAFT SEPARATION  *THAN G,.3 DEG/SEC AND NOY DECREASING,
' ! TOR ROLL (Kou=-6MN2, R12=-602), GREATER
' ' BSE INFCRM FLIGHT AND  *THAM 0.8 DEG/SFC AND NOT DECREASING
' ' RECOMMEND SPACECRAFT '
' J GUIDANCE TAKEUVER, 12, ANGULAR RATES-PITCH (R13-602),
' J TOR YAw (R8=402) GREATER THAN 3.3
[ ' IF UNSUCCESSFUL, BSE YDEG/SEC AND NGT DECREASING, OR  ROLL
' ' RECOMMEND SPACECRAFT "(R12-6G2) GKREATER THAN 0,% DEG/SEC
' ' SEPARATION *AND NOUT DECREASING (SEE NOTE 3)
L] L] 1
' ' *3, LOSS NF ATTITLDE CONTROL ALEKT
' ' Y{SEF wUTE 2)
L] ) t .
be Tite TO TBE + 9 fTLL '8. TLL INHIBIT "B, 1. SAMF AS A.l.  ABROVE
HWid 20 SEC ' 1 '
' ' 2. SAME AS A2, ABOVE
' ' BSE INFCRM FLIGHT anND ¢
' ' RECUMMEND TLI INHIBIT *3. LOSS OF ATTITLDE CONTROL ALERT
' ' *{SFE NOTE 2}
[) [ [] B
Le T 7 TG 'Co CREW DISCRETLUn Ce V. SAHAE AS A,l. ABOVE
' ' BSE INFORM FLIGHT ANC '
' ‘ FI00 '2. SAME AS A.2. ABOVE
L] L] 1
' * L. DG NCT SYART EVASIVE '3, LCSS OF ATTITUDE CONTROL ALEFR
' ' MANFUVER Y{SEF NQTES 2 AND 4}
’ 1 L]
' ' 2. DC NOT INITIATE Ty ¢
. L) T
' ' 3« BSE PERFCRM NUN- '
' ' PROPULSIVE S-1VB '
' ' SAFING HY GRUUND '
¢ ' COMMANC, '
. L] [}
L] 1 ] L]
e Th¥ TTLC e CUNTINJE MISSTUN '*O. 1. SAME AS B.l. ABOVE
1 ' BSF INFCRM FLIGHT aND ¢
' ' FILD ANC TERMINATE-== 12, SAME AS B.2. ABOVE
1 L] L}
' ' 1. LCX GUMF *3, SAME AS B.3. ABQOVE
. 1 L]
' ' 2¢ ULLAGE ENGINE BURNS INUTES?
L ] [] L)
' ' 3. LH2 (VS *l. [MMEDIATELY AFTER $-Iv8 CUTOFF,
. * 'S/C RETURN OF CANTROL TO SATURN OR
' . YOURING PROGRAMMEC  MANEUVERS  THE
' ' *ABOVE  RATE LIMITS ARF NCT
' ' Y APPL [CABLE.
L] L) L]
' ' *2. LOSS OF ATTITULOE CONTROL  ALERY
' * *WILL BE GIVFN FOR THE FOLLOWING
. ' TCUNDLT IONS=~=
L 1 L]
' ' (A} LVDC/LVDA COMPUTATIONAL FAILURE
+ L L]
. ' *(B) ABNURKMAL ATYITUDE ERROR SIGNALS
t L) 1
' ’ '(C) FAILURE TO INITIATE  PRUPEFR
' v ' GUIDANCE SEQUENCE
L] . 1]
. ' . '3, THESE CUES ARE VALID 1IF RATE
' . SCHANNEL SWITCHOVER HAS NOT OCURRED.
L L] L)
' ‘ t4, LGSS NDF ATTITIDE CONTRUL  ALERT
' . IS SUFFICIENT FOR IMPLEMENTING THIS
' + TRULE EXCEPY FPR PARTS 8 AND D,
MISSION  JREV | CATE SECTICN GRUUP PAGE
APCLLU 1S{FNL | 5/3/71 |sLv - Tes
AND TB? 7~8
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MISSION RULES

SECTIUN 7 = SLV - TBS AND TB7 -~ CONTINUED

RULE JCUNDITION/MALFUNCTION' PHASE ¢ RUL ING ¢ CUES/NOTES/COMMEMNTS
1 L L]
N ] L) L]
L] L LI
7-9 CONYINUUUS VENT VEARTH YCONTINUE MISSION YCUES~—-
SYSTEM (CVS) fORBIT/ . e
REGULATOK FAILS TO *TLI YBSE [INFCRM FLIGHT ANLC *1l. CVS NUZZLE PRESSURE {D181=409,
UPEN IN TB5 (185 + R t0182-479) .
59 SEC) ¢ ' '
' ‘1. ATTEMPT TG CPEN CVS *2. CVS REGULATUOR GLOSED (KL54~4111).
' ' RELIEF OVERRIDE SHUTOFF ¢
¢ * VALVE . '3, LH? ULLAGE PRESSURE (DL177-408,
' ' 1D178~4CB) .,
' *1F UNSUCCESSFULy BSE=== '
L] L] [ ]
' Y2, VENT THE LKR2 TANK INGTES=~==
' ' PRIUR TU Tpé ¢ 8 MLk 4N ¥
' ' SEC TO A VALUE BELOW THE®
’ ! PRESSUHE RECQUIRED FOR 1. IF.THE CVS REGULATOR FAILS T1C
' ' S=IVB RESTART. "UPFNe THE LH2 SATLRATIUN TEMPERATURE
! ' fWwill INCREASE ABOWE NOMINAL RESTART
' YIF THE LH2 BLGWDOWN IS YLIMITS.
' *CUMPLETELC WITHIN 30 '
' tFINUTES PRICR TO T86 "2, COMMAND ACTION WILL REQUI RE
J VINITIATE, COMMAND--- YEVALUATION 0OF LH2 RESIDUALS Tc
' ' YDETERMINE ADEQUACY FOR TLI VELUCITY
' Y3, ULLAGE ENGINES ON 'CUTOFF,
] L] L]
' *AFTER 90 SEC UF ULLAGE, '3, IF THE CvS REGULATUR 1§ (CLUSEE
' ¢ SEND=-=- YDURING ORRIT, THE [W STATE VECTOR
' * wILL BE IN ERROR SINCE THE IU USES 8
‘ T4, YLLAGE ENGINES OFF TSTORED PROGRAM FCR THIS  THRUST. A
' ' 'NAVIGATION UPDATE MAY BE REQUIREL
* YULLAGING ShOULD BE C{REF FMR T7-1ll).
' YCUMPLETED PRIGR TJ THE '
' VAMBIENT REPRESSURIZATION. '
L] 1 .
TEARTE *I1F ELTHER ACTICN 1 '
YURBTT YOK 2 IS UNSUCCESSFUL, '
' YHSE [NFOKM FLIGHT '
L] 1 .
L] L) L]
L L] ’
MESSIUN  JREV | CATE SECTION GROUP PAGE

APCLLO 15)FNL | 5/73/71 JSLV = TBS
AND TR? 7-9




NASA - Manned Spacccraﬂ_ Center

MISSION RULES

SECTION T - SLV « TB5 AND TST - CONTINUED

R JRULE JCUNDITION/MALFUNCTION' PHASE ¢ RAULING ' CUES/NDTES/COMMENTS
- o v ) T i T
. 1 L] L] X
7-10 | APS ULLAGE ENGINEIS)*EARTH TCONTINUE MISSION ' CUES~-=
*ORBIT/ ¢ '
THRUST FAILS 10 TTLL/TLC ¢ '1.  ULLAGE ENGIME  THRUST CHAMBER
TERMINATE AT ' *BSE [NFORM FLIGHT AND TPRESSURE (D220-414y D221-415!,
SEQUENCED TIMES ' "CATTEMPT TO TERMINATE !
. *ULLAGE ENGINE THRUST *2. APS HELIUM  SPHERE  PRESSURE
' . ' DECREASING {D35-414, D36-415,
' *IF UNSUCCESSFUL, BSE 'D250-414, D251-41%).
' VINFURM FLIGHT OF .
. *IMPENDING LCSS OF .
' VATTITUDE CONTROL CAPABILITYS
1] L] L]
L 1] L]
L] . *
L L] T
T-11 | 1U STATE VECTOR ‘LAUNCH  *CONTINUE MISSION *CUES§--=
DIFFERS FROM THE . ' '
MSEN STATE VECTCR BY! *BSE INFGRM FLIGHT ANC *1F [U AND ‘MSFN DELTA 4, DELTA R v,
6 SIGMA IU ERRORS "RECOMMEND IU NAVIGATIUN TAND DFLTA W DOT Max OIFFER BY THE
AND CVS UNCERTAIN- TUPDATE *FOLLOWING AMOUNT §~m=
TIES AND IS CONFIR- ¢ ' '
MED BY A CUMPARI- . *l. AT T PLUS 56 MIN.
SON OF ThU TO MSFN ¢ ‘ ¢
' ' ¢ (A) DELTA A = 1,6 NM
1 L] L]
. . *  (B) DELTA RV = 48575 FT
1 + L
v , ' (C) DELTA W DOT MAX = 18,2 FT/SEC
' . *_ WHEN W = 6466 FT
] . L]
L] L L]
' ' “2, AT T PLUS 1 HOWR 45 MIK,
1 1 t
‘ . v O(A) DELTAA = 1.8 WM
1) ] ,
' . *  (B) DELTA RV = 83675 FT
L] [] )
' ‘ *  (C) DELTA W DOT MAX = 19,4 FT/SEC
' ' ' WHEN W = 10822 FT
1 L] L]
L) L ’
. . - L
1 L] +
7-1c | y=2 cNoINe maln TEARTH *A. CUNTINUE ACTION v
FUEL VALVE LEAKAGE *ORBIT ' .
DURING CUAST . ' BSE [NFQRM FLIGHT ANG  'L. THRUST CHAMBER TYEMP (C199-401)
’ ¢ CUMMAND (ASAP) *COLDER THAN 160 DEG R
L) . .
‘ ' 1. MAINSTAGE ENABLE *2. FUEL INJECTIQN TEMP (C200-401)
' . NG, 2 *CULDER THAN 160 DEG R
L] . 1
: ' 2. BURN MCUE & - UN 3.  mAIN  FUEL  VALVE  POSITION
' ’ * (GL=h01)
) 1 L]
: . 'NOTES~—m
1 L] 1
‘ ' *1, THIS FAILURE wILL REQUIRE EVALU-
' ' *ATION OF TRAJECTORY  UPDATE  AND
. . 'CONSUMABLES (REF FMR 7-1},
1 L 1
] . *2.  THIS FAILURE WILL REQUIRE A
' ‘ *1-S5EC FUEL LEAD PRIOR TO TLI IGN ANC
' ‘ TENGINE START APPRCX T SECONDS EARLY.
L] L] L]
misston  frev Joate  fsectiun GRUYP P AGE
apaLLo 15 JraL | ss3s71 fsuv - Tas
AND T57 7=10
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MISSION RULES

SECTION T = SLV = TBS AND TB7 - CONTINUED

RULE

=13

A

CUNDITION/MALFUNCTION?Y

PHASE ¢ RULLING ! CUE

S/NOTES/COMMENTS

IU ECS WATER VALVE
FAILS TO CYCLE QPEN
AND CLUSED

WATER VALVE
CLUSED AND
CUOLANT INLET
CONTRGL
TEMPERATURE IS
64 DEG F OR
HIGHER, AND

THE INERTIAL
GIMBAL
TEMPERATURE I8
117 DEG F

O} HIGHER, QR
THE LVOA MEMURY
TEMP NCul OR
NU.2 1§

156 DEG F

Ok HIGHER, Gk
THE LVOC MEMCRY

TEMP [S 124 DEG F

JH HIGHER

wATER VALVE CPEN

L R I T T T O O e SN R

*
(]
]
]

Adtd CUCLANT JoLET?

CONTRUL TEMP IS
5% NDEG F OR
LE SSy AND

THE INERTIAL
GIMBAL
TEMPERATURE 1S
"2 Biv F OR
LFSSy OR

THE LVUDA TEMP

NJel LR NDW2 IS

5% k6 F OR LESSe

LK

THE LvDC
TEMPERATLRE IS
50 DEG F GO LESS.

TEARTH
YGRBTT
*TLI
LG

CONTINUE MLISSION ' CUES
L]
‘1.
'Ge-6
BSE INFORM FLIGHT AND ¢
SEND~== t2.

[

13,
1. ECS LCGIC INHIBIT 1034
COMMAND ’
ta,
1
2.

WATER VALVE OPEN ‘5.
[

‘%,
1
*7.

CONT INJE MISSIGN

ASE INFORM FLIGHT AND

SEND==~

l. ECS LCGIC INHIBIT
COMMANE

2« WATER VALVE CLCSED

L T R I I I T . B I T R L T T T T N T Ty Ry

D I T R I T I T R T T e S Y

———- e S ke Sty A

WATER VALVE CLOSED/OPEN (G5-621,
QL

COOLANY TEMP (C15-691)

ST-124
-6N3)

INERTIAL GIMBAL TEMP

SUBLIMATOR INLET TEMP (L1)-6011)
LVDC MEMORY TEMP (C56-603)
LVDA TEMP NU. 1 (C55-673)

LVDA TEMP N, 2 (CS56-603}

MISSIUN

REV| CaATE SECTIGN GROUP

APQLLO 15

FAL SLV - TBs

AND T87

5/3/71
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NASA - Manned Spaucrm Center
MISSION RULES

SECTION 7 - SLV « T85 AND TB7 - CONTINUED

R JRULE FCONDITION/MALFUNCTION' PHASE RULING * CUES/NOTES/COMMENTS
e S D —— - ; —— : e — e —— -
t ] L}
7-14 S=1Vh STAGE COMMON JEARTH . $CUES—m=
BULKHEAD DELTA YORBIT ' '
PRESSURE REACHES 'TLC ' 1. LH2 TANK ULLAGE PRESSURE
OR EXCEEDS=-=~ ! ¢ "(K177-408, D178~408),
o ] [
A. MINUS 22 PSID \ YA, CONTINJE MISSION 2. LOX TANK ULL AGE PRESSUKE
OR ‘' ' '(D180-408, DL179-406)
PLUS 38 PSID ' ' BSE INFORM FLIGHT AND *
* ' CCMMAND === va, LHZ PUMP INLET PRESSURE
' ' *(D2-4r3}.,
' t LH2 AND/CR LOX VENT .
* ' VALVES UPEN OR CLCSED Y4, LOX PUMP INLET PRESSURE
' ' TO PRECLUDE REACHING {D3-4Nn3}),
' ' SEPARATION LIMITS '
1 L] L]
Lo MLAUS 26 PSIO ! *8. SPACECRAFT SEPARATION INOTES=~~
AR [} [} )
PLUS 36 PSID ¢ ' BSE INFORM FLIGHT AND 1. MINUS.DELTA PRESSURE I$ DEFINEC
' ' FIDLU AND RECUMMEND "AS A FUEL TANK ULLAGE PRESSURE
' ' SPACECRAFT SEPARATION *GREATER THAN THE LDOX TANK ULLAGE
' ' TU A SAFE DISTANCGE *PRESSURE,
' [ .
' ! *2, PLUS DELTA PRESSURE 1§ DEFINEL
. ¢ 'AS A LOX TANK ULLAGE PRESSURE
* t YGREATER THAN THE FUEL TANK ULLAGE
‘. ] *PRESSURF .,
L L] L]
* ' 3. THE MINIMUM RECOMMENDED DI STANCE
' * 'BETWEEN THE S~IVB AND THE SPACECRAFTY
' ! YIS 74000 FT.
L} L] L]
' \ 4. THF BULKHMEAD WILL STRUCTURALLY
t ' YFAIL AT THE ULTIMATE LIMITS OF MINUS
' ¢ '32.5 PSID OR PLUS 42.0 PSID.
MISSION KEV | DATE SECTION GRUUP PAGE
APGLLO 15 )FNL | 5/3/T1 fSLVY - TBS
ANG TB7 7-12
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 7 = SLV - T85 AND TBT = CONTINUED

R JRULE JCUNDITION/MALFUNCTIONY PHASE ¢ RULING ! CUES/NOTES/COMMENTS
] [ . T B )
. L] L] .
7-15 S-Ivs STAGE . YEARTH *CONTINUE MISSION ' CUES=~-~

PNEUMATIC SUPPLY *ORBIT/ . L

PRESSURE DECAY *TLC *BSE INFORM FLIGHT AND l. ENGINE PUMP PURGE PRE SSURE

EXCESSIVE IN T85 N ' *{D50-403)

QR 787 ls ATTENPT TO TERMINATE ¢

PUMP PURGE AND/DR "2+ AMBIENT HELIUNM PNEUMATIC SPHERE
CLOSE AMBIENT HELIUM *PHRESSURE (D236~407, D256-403).,
SUPPLY SHUTOFF VALVE.?

’ ‘3. LOX REPRESS SUPPLY PRESSURE

2+ RE~OPEN AMBIENT ' {D8B-403, D254-403).
HEL IUM SUPPLY SHUTUFF!
VALVE AS REQUIRED. fNUTE---
L]

"1, AN EXCGESSIVE PNEUMATIC SUPPLY
'PRESSURE DECAY IS ONE WHICH WILL
YRESULT- IN DEPLETION oF STAGE
'PNEUMATIC PRIOR TC COMPLETION GF Tee
"FUNCTIONS «

kULE 7-1¢ IS '

RESEKVED 1
v
.

P T iy

7=17 LU LH2Z TANK ULLAGE CONTINUF MISSION YCUES==~
PKESSURE '
. ' - '1. LH2 ULLAGE PRESSURE (D177-4N8,
As LH2 TANK ULLAGE 'EARTH Ao CONTINUE MESSIUN 'D178-408),
PRESSURE LESS ORBIT/ '
THAN 17 PSIA IN  *7(] BSE INFCRM FLIGHTY '2. LH2 PUMP INLET PRESSURE
T8 & '

AND CUMMAND=-=-- 1{D2=473),
+

4

.

[ ]

.

L]

"

1

t

]

[]

.

L

L]

L]

.

L]

1

.

L]

+

1]

L]

]

]

L

L]

' 1. LHZ TANK VENT VALVES %3. LH2  VENT  CLOSED  DISCRETES
' BCOST CLOSE On AND  *(K1-410, K210-410),

' OFF AND/CR (V5 '

. REGULATOR CLOSER. *NOTES-—-

: (ORIFICE UPEN) '

' *l. IF THE ULLAGE PRESSURE RISES
' IF THE CCNDITION CANNDT 'ABOVE 21 PSIA AFTER THE REGULATOR
'  BE CORRECTED, BSE-—- *HAS BEEN CLOSED, THE  REGULATOR
' *SHOULD BE CYCLED TN MAINTAIN A 1T TC
* 2. INHIBET 02/H2 BURNER *21 PSIA ULLAGE PRESSURE IN LHZ TANK.
] .

’ . *2, IF LH2Z TAMNK ULLAGE PRESSURE
‘ TORUPS BELUW 19.5 PSTA DURING TBS,
' *RESULTING PROPELLANT LOSSES SHOULE
' *BE INCLUDED IN THE EVALUATION OF
' *CAPABILITY TO ACHTEVE  ACCEPTABLE
' YALTFRNATE MISSION PER FMR T-~1.

. *

+

L]

1

L]

.

*

L]

L]

L]

v

L]

L)

,

L]

t

.

.

L]

1

]

L]

[

L

’

1]

.

.

*

L]

L

I . T T T T S

-1y LUW LOLy AELIYUN *CUE==~
SUPPLY vrESSUKE !
YCULD HEL [uM SPHERE PRESSURE
4. EXCUSsIVE CCLD *EARTH A. CONTINHE MISSIUN t{D261-403, D2563-4C3),
HELLUM SyUPPLY TORBIY
P4<ESSURE NECAY ! BSE INFCRM FLIGHT AnC
{wTE 1) CUMMAND FRGP LAST

STATICN PRICR TGO TB&—-

1. BURNER LUX SHUTDOwWN
VALVE CLCSE ON

- = & a - -

* NOTE-=-
.

*1. AN EXCESSIVE COLD HELIUM SUPPLY
"PRESSURE DECAY IS ONE WHICH WILL
fRESULT IN A CCLD HELIUM BOTTLE
'PRESSURE OF LESS THAN 1000 PSIA AT
'TB6 INITIATE OR LESS THAN 450 PSIa
VAT CUMPLETION aF CRYOGENIC
‘REPRESSURTZATION .

L]

Be DURING BURNER

UPERATION

Be CONTINUE MISSIUN

.
1
BSe INFORM FLIGHT !
AND CMD===- '
1
1
L]

Ls LHZ ANC LOX REPKESS
VALVE CLGSED.

4 m e e emEe. e e . . ... se o aaa.

MISSION REV] DATE SECTIOM GROUP PAGFE

APULLO 15] FAL] S5/3/T1 fSLV - Tagb
AND TB? ' 7-13




NASA - Manned Spacecrait Center

MISSION RULES
SECTION 7 = SLV - TB5 AND TB7 - CONTINUED

ROIRULE

——d -

7-19

CONGITION/MALFUNCTION®

e e

PHASE ¢

RULING

LUW LUX TANK ULLAGE 'EARTH

PRESSURE

4. LOX TAMK ULLAGE
PRESSURE LESS
THAN 31 PSIA
QURING ORBITAL
COAST UR
EXPECTED TU BE
LESS THAN 31
PSIA HY TB86
INITIATE

‘ORBIT

.
YA. CONTINUE MISSIUN

L R I T T I T T T T T T U,

B5E INFORM FLIGHT AND
CCMMAND ==~

i.

3

LOX TANK VENT VALVE
BGOST CLGSE

IF LCX TaNK ULLAGE
PRESSURE 1S NUT MURE
THAN 9 PS] BELOw THE
REQUIREL ULLAGE
PRESSURF, BSE
COMMAND ==~

LCX TANK REPRESS
CONTREL VALVE UPEN

S ON UNTIL TANK

PRESSURE GREATER
THAN REQUIRED,
THEN CFF.

AMBIENT REPKESS
SYSTEM MUDE SELECTUR
OFF ANC CRYU UN.

IF LOX TANK ULLAGE PRES-
SURE IS GREATER THAN

9 PSI BELOW THE REQUIRED
ULLAGE PRESSURE, QR IF
THE REQUIRED ULLAGE PRES-
SURE IS GREATER THAN THE
FLIGHT CONTROL PRESSURE
SWITCH SETTING, BSE
COMMAND—~—

BURNER LUX SHUTLULWN
VALVE CLCSE.

AS LLCSE AS PUSSIHLE
TO THE6+#7 MIN 30 SEC,
LGX AMBIENT REPHESS
U

CUES/NOTE S/COMMENTS

*CUES=-=~
'

1.

LOX

e Ll ey 2 2 e o e 8 e e e e

ULLAGE PRESSUKF

'(D179-406=-=D180=416)

"2+ LUX PUMP TNLET PRESSURE

L

T T T T T T oy

(D3-403}

MISSTUN

REV

CATE

SECTICN GRUUP

APCLLO 15

3/3/71

SLVY - Tas
ANG TB7

[§-F



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLV = TBS5 AND T8T - CONTINUED

Rk PRULE PCONDITION/ZMALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
t 1] [ ]
1 1] 1
7-20 | J-2 ENGINE START TEARTH ' *LUES—-=
BUTTLE PRESSURE "ORBIT ' .
JUTSIDE RESTART . . 'l. START BOTTLE PRESSURE (DL7-401,
LIMITS ' ' *D241-401)
K3 [ ] ¥
A. ABUVE 1400 PSIA ¢ *A. CONTINUE MISSION N
ODURING ORBITAL ¢ v '
COAST FOR FIRST ¢ * BSE INFORM FLIGHT AND ¢
GPPURTUNITY ' ' SEND—-- '
RESTART CR ABUVE ! ' '
1500 PSIA FOR ' ' '
SECUND ' * 1. START BOTTLE VENT '
UPPURTUNITY ' ' OPEN FOR 3 SEC !
RESTART ' ' .
* ' 2. REPEAT CCMMAND AS '
' J NECESSARY TO INSUKE °
' ' A PRESSURE UF LESS ¢
' . THAN 1400 PSTA FGR T
' ' FIRST OPPOATUNITY '
' ' RESTART CR 1590 '
' ' PS1A FCR $EGCUNC '
' . OPPORTUNITY '
' ' RESTART '
L] 1 1
L] t L]
v. ABJIVE 180U PSIA ¢ 'B. SPACECRAFT SEPARATIUN ¢
PRIOK TC RESTART ' '
' ' BSE INFGRM FLIGHT aND ¢
' ' FIDU ANU KECOMMENC .
. *  SPACECRAFT SEPARATIOUN '
1 L] 1)
Co BELUW 8C5 PSIA TEARTFH *C. CONTINUE MISSIUN '
({SEE nuTE) YURRIT ' '
' . BSE INFURM FLIGHT ANC ¢
' ' COMMAND ASAP=-- NOTES-—-
L] L L]
’ ' L. START TANK RECHARGE *l. EXCESSIVE START BUTTLE DFCAY
' . ARM UN 'DURING DRBITAL COAST IS DEFINED AS A
. ¢ : '*PRESSURE DECAY WHICH WILL RESULT IN
' ' 2. START TANK VENT OPEN 'A START BOTTLE PRESSURE BELOW 80C
' ' UNTIL TAMC PRESSUKE 'PSEA AT SECOND RURN ENGINE START
' ' LESS THAN 399 PSTA, CUMMAND (TR& + 9 FIN 10 SEC).
' ' ThEN CLCSE .
' ' "2, A START BNTTLE PRESSURE OF 30C
1 ' TPSIA MAXIMUM IS ALLOMABLE AT START
' ' tBOTTLE RECHARGE CCMMAND.
L} 1 1]
L] 1 L
MISSTuN | REV| DATE SECTION GRUUP PAGE
APCLLO IS{FNL| 5/3/71 JSLV - TBS
AND T87 7-15

1513



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 7 - SLv — TBS5 AND TBT7 - CONTINUED

R JRULE JCONDITION/MALFUNCTION® PHASE °* RULING * CUES/NOTES/COMMENTS
[ o T e
[ ] L] L]
[ [] [
=21 RESERVED ' . .
+ 1 L]
T-22 S=Ivb LUSS LF M *AL S~-IVB RESTART FCUES—=-=
HYDRAULIC FLUID *ORBIT/ (TBSM/TLI
'TLI *INHIBIT (TBS) *l. HYDRAULIC RESERVOIR OQIL LEVEL
[ + *APPROX IERD PERCENT (L7-4D3).
* YHSE INFORM FLIGHT ANC 1
* *RECUMMENC NQ S-IVb *2. HYDRAULIC SYSTFM PRESSURE LESS
¢ *RESTART CTHAN 1700 PSIA (D4l=4n3),
[ . .
t ' '3, HYDRAULIC RESERVOIR PRE SSURE
' ¢ *APPROXIMATELY ZERC PSIA  (D42-403),
1] 1] 1]
' ' YNMTES===
. L] t
* ' *ls L7=-423 PLUS CNE OF THE OTHEK
. ¢ 'CUES ARE REQUIRED FOR [ MPLEMENTATICAK
' ' *OF THIS RULE.
1 . L]
' ' "2, IF ALL 3 CUES ARE FUNCTIONING
' . *PROPERLY, THEY ARE REQUIRED  FCR
' ' PIMPLEMENTATION OF THIS RULE.
¥ L L)
' ' [
1 L] 1
L] [] L]
#“ULE NUMBERS 7-23 ¢ . '
ANU 7-24 ARE ¢ ¢ .
e SERVED . 1 ' ¢
MISSION REY ] CATE SECTION GRPOUUP P AGE
APCLLO IS]FNL ] 573771 fSLV - TBS
AND TBT 7-16
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NASA - Manned Spacecraf( Center

MiSSION RULES
SECTION 7 - SLV - TB5 AND TBT - CUNTINUED

RULE . CUNDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NUOTE S/COMMENTS

1]

L]

.
7-25 | s=1vR STAGE LDX 'CUES==~=
NONPROPULSIVE VENT '
(NPV) FAILLS ‘1. LOX  ®NPV  NOZZLE  PRESSURES
1{U243-4D4, D244-404)a
.

A. TU OPEN AT TB7? A, GUNTINJE MISSIUN

+ 0.7 SEC 2. LOX TANK HLLAGF PRESSURE
YID1RN-406y DL79-426).
BSE INFORM FLIGHT ANU '
VENT THE LOX TANK TU '3. LOX NPV OPEN DI SCRETE S
18-20 PSIA PRIUR TuU YIK198-424, K199-4324).

THT + 15 MIN,

I I I T S I e
-
-
[

1
Be TJ LATCH UPEN AT *TLC
TAB & 23 ™MInN 22.2°

Bs CUNTINUE MISSIUN

- e ® A e e meeme mama e mRag e e A= 2ae s -

*CUNTINUE MISSION
.

tBSE INFORM FLIGHT AND---

]

t1., ATTENVPT TL LATCLH UPEN

* THE Lh2 LATCHING VENT

¢ VALVE.

L)

YIF 1 IS UNSUCCESSFULs bSE
YCOMMAND (ASAP)

1

L

L]

1

L]

L]

1

SEC ' U
' BSE INFORM FLIGHT ANL '
' '
* 1. ATYEMPT TO LATCH '
¢ OFEN THE LODX VENT '
L} L]
¢ IF UNSUCCESSFUL+ BSE '
' CCMMAND AT Ty + 23 MIN ¢
* 30 SEC.==-- ¢
] L)
' *1F 1 IS UNSECCESSFUL, HSE ¢
' YCUMMAND AT TRe + 23 MIN 30 ¢
! tSFEC==— .
L] L) ]
' ' 2. LH2 LATCHING VENT '
* ¢ VALVE CLCSED '
1 L) L
' 4 ’
t L] 1
- . t L}

T 2 Lhd LATUHING VENT *TLL FCUNTINUE MISSION YOUES=-~
VALVE FATLS Tou ‘ ' ' )
LATCH JPEN AS ' YBSE INFORM FLIGHT AaNU 1. LHZ NPV NOZZLE PRE SSURE
PrLGE AMME D) ' ' T{O153~409y 0D184-4790, ’

L] L] . L]
Ao IN TB? ! "1, ATTEMPT Tu OPEN THE LHZ *2, Lb2 ULLAGF PRESBURE (D177-408,
' ' LATCHING VENT VALVE tD178-4L8),
. ) 1
' fIf UNSUCCESSFUL, oSt ‘3, LH2 LATC FING VENT VALVE
¢ P COMMAND ==~ *DISCRETES (K210-419, K211-410).
L) L) L]
! 2. LHZ LATCHING VENT "4, LH2 PUMP [NLET PRESSURE (02-4131
' ' VALVE CLESEL *
. 1
' '3, LHZ VENT VALVE UPEN
) L]
¢ VAT TR7 4+ 15 Al Uk TRT
' t1 HE 1S MIN CUMMAND ===
1] L]
' t4, LH2 VENT VALVE CLUSE
1 1
L] L}
Be IN Tow ¢
)
L]
L}
L]
)
)
L}
)
)
L]
L]
]

I T N T T T T,

*2. LOX NPV UNLATCHED

MISSION REV | DATE SECTION GROUP PAGE

APCLLY 1S|FNL | 5/3/71 |SLVY - T8BS5
AND Ta7 7-17




NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 7 = SLV = TB5 AND TB7 - CONCLUDED

156

RULE CUNDIT[ONINALFUNLT[ON' PHASE ¢ RULING * CUES/NOTE S/COMMENTS
- - - :—--- -: ---------------------
L] L] L)
i-27 ENGINE START BUTTLE 'TLC *LUNTINUE MISS1LN Y LUES—-~-
DUMP FAILS TO . *
INITLATE ' 1. GH2 START BOTTLE PRESSUVE
*BSE IWNFURM FLIGHT AND 1{D1T-401, D241-471),
"ATTEMPT TC CPEN THE START ¢
YBOTTLE VENT VALVE *NOTES--~-
L]

*1. THE MAXIMUM SAFE PHRESSURE LIMLT
15 &0 PSIA AT 1L DEG F.

L N A

‘
7-2h S=Iwvs STaGE COLw TLC
HebLTuM DUMP FAILS Tiie
INIT]ATE '

- w e s om0

CONTINUE MISSTGN CUE 5--~

‘1. CLLD HELIUM  BOTTLE PRESSUFE

- . ® e mw e s e s e amanmaa

BSE INFORM FLIGHT AND TD26)~403, P263-473),
4
t, ATIEMPT TO INITJATE YNUTES===
THE CGLD HELIUM DUMP J
THROUGH Lne COIL LN *1, THF MAXIMUM SAFE PRESSURE LIMIT
02/H2 BURNER. *I5 1000 PSIA AT 70 DEG F,

' ]
YIF UNSUCCESSFUL, BSE INFORM®
YFLIGHT AND, AFTEKR LOX ‘
VAPV GPEN [N TEH, CUMMANG==--?
[ '
2. LUX PRESSURIZATIUN

SHUTOFF VALVES OPEN

FOR A MIN[MUM OF 30

o

L} Ll
4 L]
L 1
' MINUTES !
1 L)
1 L]
L L
1 L]
“ULE HNUMBE RS 7-26 ' *
ANL T ] v
Akt SESEEVED. i . ’
QL1 KEV | gefE SECTILN BRUUP P& GE

ARLLLU 15 )FNL | 5/3/71 |SLy = T83
AND TBY 7=18
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(RESTART)



NASA - Manned Spacecraft Center
MISSION RULES

SECTION 8 = SLV = 186

TTEM

THE
6=3

b=4

=17
7-18
7-19
7-20

T~22

SUMMARY CF RESTARY PHASE RULES

RESERVED

C2/H2 BURNER LHZ VALVE FAILS

LHZ CHILLDOWN SYSTEM FAILS

LUX CHILLDUWN SYSTEM FAILS

RE SERVED .

S-IVB ACTUATOR HARDCVER

CuUNTINUOUS VWENT REGULATGﬁ FAILS TO CLCSE

LCSS CF ATTITUDE CONTROL DURING SECEND BURN

FOLLUWING MISSION RULES ALSO APPLY TO THIS SECTION===

INERTIAL PLATFORM FAJLURE - AGCELERGMETER

LAUNCH VEHAICLE INERTIAL PLATFORM FAILUKE ATT ITUDE REFERENCE

S~1VB STAGE LOSS OF THRUST

LCSS GF CNE APS MODULE

5=1V8 AUXILIARY HYCRAULIC PUMP FAILS

LCSS OF ATTITUDE CCNTROL DURING TB6 TO TBe + 9 MIN 10 SEC (CREW IMPLEMENTATION)
CCNTINUOLS VENT REGULATCR FAILS TO OPEN

IU ECS WATER VALVE FAILS TO CYCLE UPEN AND CLOSED

S-1vB STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCFEDS MINUS 20 P3ID OR
PSID (CREW IMPLEMENTATIGN) PSID OR PAUS 30 PSIDs MINUS 26

LHZ TANK VEMT FAILURE QR LEAK DURING ORBITAL COAST

LCW CCLD HELIUM SUPPLY PRESSURE

LGX TANK ULLAGE PRESSURE LOW (CREW [MPLEMENTATION}

J=2 ENGINE STAKT BCTTLE PRESSURE CUTSIGE RESTART LIMITS

S=IVvB LLSS OF ENGINE HYCRAULIC FLUID

PLUS

36

MissioN | Rev] DATE SECTION GRQUP PAGE

APULLO LS| FNLE 5/73/71 ] 5LV - TB6




NASA - Manned Spacecraft Center
MISSION RULES '
SECTICN 8 =~ SLV =~ TRS ~ CONTINUED

# PRULE JCONUDIT TUN/MALFUNGTION! PHASE 1 RUL ING ¢ CUES/NDTES/COMMENTS
- T T T T . B -
L] 1 ’
g1 RESERVED ’ 1 LA
. 1] 1]
y-2 5-1vB STAGE U2/H2Z  '*TL] %A, CONTINUE MISSION *CUESm~=
BURNER FUEL ' . J
PRUPELLANT VAL VE ' *BSE INFORM FLIGHT AND A AND B
FAILS CLUSED ' S COMMAND ==~ L
’ ' : : *1. BURNER CHAMBER DOME TEMPERATURE
L. PRICK TO TBO+ ' *1. BURNER SHUTDUWN Y(C2034-403, C382~403),
341 SEC ' + '
s ' ‘2. BURNER PROPELLANT VALVE
' '2. CONTINUUUS VENT SYSTEM *POSITIONS (K180-404, K192=403),
' ' ORIFICE DPEN .
' ' '3,  AMBIENT REPRESSURIZATION -MODE .
' *3, CAYO REPRESSURIZATION  "SELECT (K195+404).
' ' CONTRCL VALVE CLOSE .
' ' YNOTE==<
' *4, LOX REPRESSURIZATION '
' *  CCNTROL VALVE CLOSE 'L, THE 02/H2 BURMER VOTING CIRCUILY
' ' *WILL NOT DETECT FAILURE OF  THE
' ' 'BURNER TG IGNITE CR BURNER FLAME-OUT
' ' *IN THE EVENT THE FUEL PROPELLANT
' ' TVALVE FAILS CLOSED.
1] L] L]
L] L] L]
1] 1 1]
1 . L]
L] 4 L]
B. AFTER TB6+ TLI *B, CONTINUE MISSION 'CUES—-~
341 SEC ' ' .
' ' BSE INFORM FLIGHT "1. LH2 PUMP TNLET TEMP (C3=403)
+ ' AND CMD '
. ' 'Ze LH2 RFCIRC FLOW (F5-404)
' ‘1. BURNER SHUTDOWN !
. ' '3, LH2 PREVALVE DISCRETES
¢ ' 2, APS ULLAGE ENGINES ON  *IKL11-404, Kll2-4C4)
L] L) L]
' ' 3, LH2 REPRESSURTZATION 4, LH2 BLEED VALVE CLOSE (X127-401)
' ' CONTROL VYALVE CLOSE . )
' ' VE - 15, LH2  RECIRC VALVE CLOSE
' ' B, LOX REPRESSURIZATION ' (K136-409) :
X ' CONTROL VALVE CLOSE :
8-3 LH2 CHILLDOWN CTLI ' CONTINUE MISSION *NOTES =—m
SYSTEM FAILS DURING ' ' !
RESTART ! ' BSE INFORM FLIGHT 'l.  LH2 CHILLDOWN WILL NOT BE
PREPARATIONS ' ' ANDe— ! SATISFACTORY IF-——
L] ]
' " 1. ATTEMPT TO CORRECT . CA) PREVALVE IS OPEN
' . SITUATION SPECIFIED '
' . IN NOTE 1,A, 1.B, 1.D : (B) RECIRCULATION VALVE [S CLOSED
] +
' ' IF UNSUCCESSFUL, ! (C> BLEED VALVE IS CLOSED
‘ . USE INFORM FLIGHT *
' ‘ ' (D) CHILLDOWN PUMP IS NOT ON
L L] L]
+ L] L]
L] [} L]
MISSION | REV] OATE SECTION GROUP PAGE
apcLro 19 FNy} 573771 sev - Tee
8-2




NASA - Manned Spacocrllt Center

MISSION RULES

SECTION 8 = SLV - T86 - CONVINUED

R JRULE JCUNDITION/MALFUNCTION' PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
PN S, ——— et - - ———
* L) []
) ' ' v
=4 S-I1VB STAGE LOX "TL *CONTINUE MESSICN/ TLI YCUES FOR CHILLDOWMN FAILURE
' ¢ INHIBIT ' .
CHILLOUWN SYSTEM : ' 1. LOX CHILLOOWN  FLOW RATE
FAILS DURING ' "*BSE INEORM FLIGHT AND--=  "(F4=424),
RESTARTY ' * ' .
PREPARATIONS ' *1. ATTEMPT TC CORREGT 2. LOX ULLAGE PRESSWRE TO LOX DUMP
' *- SITUATION SPECIFIED VINLET PRESSURE DELTA 3
' ' IN NOTES Llsés LaBs leD '{D179-406,0180-4C6,D0N3=403}
L] 1) 1
' *EF 1 IS UNSUCCESSFUL, BSE '3, LOX SuMP  INLET  TEMP  NCY
J ' INFORM FLIGHT AND BETWEEN *DECREASING(C4+403})
' 'TB6+4 MIN 10 SEC AND TBé+ '
' '7 MIN 37.8 SEC COMMAND-—=' . 'LOX PREVA LVE DISCRETES
* ' T{K109-403,K110-4C3) (DX BLEED VALVE "
' *2. ALTERNATE SEQUENCE 6D  fCLUSED (K126-401) LOX RECIRCULATIOMN
' ' 'VALVE CLOSED (K136-424}
' *IF LCX LEAD EXCEEDS 20 SEC.* .
' 'BSE INFORM FLIGHT ANDwew TCUES FOR MOV FAILURE
L] L] . .
' '3, RECOMMEND TLI INHIBLT  *1, MOV POSITION GREATER THAN 10 DEG
' ' ' (63~401)
L] L] L] .
' ' "2, MOV OPEN OISCRETE ON  (KL20-401}
L] L L]
' ' *3, LOX FLOWMETER (F1~401}
L] L] L]
' . 4, LOX INJECTOR PRESSURE (DDO5-4G1)}
L] L] 1
' ' *NITES-~=
L) L] L}
¢ . *l. LOX CHILLDOWN WILL  NOT  B8E
' + Y SATISFACTORY [F==-
t L] L]
. * *{A}) PREVALVE IS OPEN
1] L ¥
' ' T(B) RECIRCULATION VALVE 1S CLOSED
1] [ ] L]
. ' *(C) BLEED VALVE 1§ CLOSED
L] L] 1
. ‘ (D} CHILLDOWN PUPP IS NOT ON
, L] L]
. ' *2. ALTERNATE SEQ 6D COMMAND WILL
' ’ *ENABLE AN ONBOARD PROGRAMMED 8 SEC
. ' *LOX LEAD BEGINNING AT TB6+7 MIN 37.8
' ' ' SEC,
L]
MISSION ]| kev] CATE SECTION GROUP P AGE
APCLLO 15 FNL} 5737710 SLV - TBS
8-3
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‘NASA

- Manned Spacecraft Center

MISSION RULES

SECTION 8 = SLV ~ T86 - CONTINUED

R JRULE JCONDIYION/MALFUNCTEON® PHASE ¢ RULING * CUES/NOTES/COMMENTS

] ] ]
. ] [
] * [

84=5 RESERVED . ’ '
. ] ]
. ¢ [
[] e [
] . '

-t ] S=1vs ACTUATUR 'TLL SCUNTINUE MEISSICN/ *CUF=+~~

CONFIRMED HARDGVER ¢ *TLI INHIBIT CUTOFF '

PRIOR TO TLI IcN " ¢ ’ 1., ACTUATOR POSITIONS ¢/~ 5 DEG GR

AND AUKILTARY v *A. CONTINUE MISSIUN PGREATER (Gl-2400, (l-403, G2=4NnG,

HYORAULIC PuMp ¢ ' 12-403),

1S OPERATYING ' . IF TIME PERMITS, SET upP *

* : FOR THE CREW TU ATTEMPT 'AUTEw-~
. ' TO GIMBAL THE ENGINE '
' : WITH THE ROTATIONAL HAND'BOTH INDIVIDUAL PITCH/YAW ACTUATGR .
¢ ' CUNTROLLER 'POSITION INDICATORS MUST CONFIRN
¢ ' EMALFUNCTION PRIOR TO IMPLEMENTATIOAN
. *IF THERE IS NOT TIME, OR IF'OF THE RULE.
¢ YUNSUCCESSFUL, '
] ] ]
¢ 'Be TLI INHIBIT/CUTOFF '
] ' +
¢ * BSE INFORM FLIGHT AND '
' A RECOMMEND TLI INHIBIT/ ¢
' ' CUTOFF AND IMPLEMENT THE'
¢ e ABCVE PRCCEDURE
] [ (]
] ' [
g-7 $~+1v8 STAGE (RN YCONTINJUE MISSION *CUES-~~
CONTINUGUS VENT . J '
MGODULE == ' . *A.l. CVS NOIZLE PRESSURE REMAINS
N ’ . *GREATER THAN 3 PSIA (D181-409
A, REGULATCR FAILS * *BSE INFORM FLIGHT AND *THROUGH D182=-4091}.
CLOSE DUREING ¢ *COMMAND ==~ !
RESTART SEQUENCE * . ' 2. CVS REGULATOR CLOSED (K154-411)
) ' 1., ATTEMPT TO CLOSE THE CVS'
¢ ' REGULATQR
. ' ' o3, LH2 TANK ULLAGE PRE SSURE
¢ SIF 1 IS UNSUCCESSFUL, BSE '{D177-408 THROUGH D178-408).
’ * INFORM FLIGKT AND COMMANQ=-=?
. ] '
. *2. 02/H2 BWANER SHUTCOWN ¢
. ) [

He REGULATUN FAJLS . * ‘#e CUNTINUE MISSIUN *B.l. LHZ TANK CONTINUOUS VENT
T CLOSE OR . ¢ 'ORIFICE SHUTOFF VALVE CLGSEL
OWXIFLICE SHUTCFF ¢ . BSE INFORM FLIGHT AND 1{KO155-411)

VALVE FAILS Ty 4 ¢ '
CLOSE AT TRT ¢+ 2 ¢ ' le ATTEMPT TO CLOSE THE * 2, CVS NOZZLE PRESSURE DOES NOY
MIN 30.9 SEC . : CVS REGULATUR QR THE *CECREASE TQO O PSIA AT TBT ¢ 2 MIN
INOTE L) . . CVS ORIFICE SHUTOFF *37.9 SEC {NO181-4&09-~ DO182-409).
. ¢ VALVE ¢
] ' INUTE===
. ) '
. . IF 1 IS UNSUCCESSFUL, 1. THIS FATLURE WILL REQUIRE
¢ ¢ BSE COMMAND AT TB7 ¢ 15 *RE-EVALUATION QF DELTA V REQUIRED
. ' MIN AND TB7 +# 1 HR 15 'FOR LUNAR IMPACT.
. [] MIN [
. . .
¢ ' 2e LH2 LATCHING VENT ¢
d ¢ VALVE CPEN AND LATCH ¢
] [] 1
MISSION REV] CATE SECTIGN GROUP PAGE
APOLLO 19 FNL] S5/3/7L| SLY - TB&
8-4
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SECTION 8 ~ StV - TBe - CONCLUOED

MISSION RULES

A JRULE JCUNDITIUN/MALFUNCTIOQN® PHASE ¢ RULING ' CUES/NOTES/COMMERTS
¥ ' '
[} ' *,
. ' [} [
o~3 LUSS OF ATTITUDE 'L YCONTINUE MISSIUN *CUES——=
CUNTRUL DURING ' ' !
5-1VA SECOND BURN . 'BSE INFORM FLIGHT aNO *1l. ANGULAR RATES - PITCH (K4=6N2),
' "YFIDO. 'YAW (R5-672)s CGH ROLL {R6~6121
' ' *GREATER THAN 5 DEG/SEC AND NCT
* "CREW WILL TAKE ACTION OM *OECREASING
' YLIMITS (NOTE 1) '
N ' *Z. ANGULAR RATES=PITCH ([R13-612),
' ' "YAW (R8-672)y OR ROLL (R12-612)
' ! YGREATER THAN 5 DEG/SEC AND NUT
¢ ' " DECREASING (SEE NCTE 3),
L] . )
! ! '3, LOSS OF ATTITLDE CONTROL ALERT
' ' *{SFE nUTEZ2).
1 1] v
' ' YNOTES- =
' [l ' .
' ' ‘1. TLI BURN WwILL BE TERMINATEC
L] L 'FGR-—-
L 1 +
' ' *A, PITCH OR YAW BODY RATES GREATER
' ' 'THAN +/- 17 DEG/SFEC
L] 1 1
! ' 'B. RGLL  BODY RATE GREATER THAN
. ' '4/-20 UEG/SEC
[ [ [l
' ' *C. PITCH OR YAW ATY{TUDE ODEVIATIOMN
' ' *FROM NOMINAL PROFILES GREATER THAM
¢ ‘ ‘45 DEG
) 1 ]
! ' 2. L0OSS GF ATTITLDE CONTROL ALERT
' ' 'WILL BE GIVEN FOR THE FOLLOWING
' ' *CONDITIONS==~
' [ [l
' ' *(A) LVDC/LVDA CONPUTATIONAL FAILURE.
[ ' '
' ! *{B) ATTIYUDE ERROR SIGNALS ROLL
' ' YGREATER .THAN +/- 2,5 DEG, PITCH AND
' ' YAW GREATER THAN ¢/- 5 DEG.
L] L] L]
! ' * *{C) FAILURE TD INITIAYE PROPER
! ' *GUIDANCE SEQUENCE.
' ' '
' ! {0} FAIL URE of S~1ve ENGINE
J ' SHYDRAULICS.
L] ¢ L]
' ¢ '3, THE CUES ARE VALID |[F RATE
' ! PLCHANNEL SWITCHOVER HAS NOT OCCURRED.
MISSTON REV] DATE SECTION GROUP P AGE
APCGLLO 13 FNL] 5/3/71 ) SLV - TRe
8-5

162



935LV-THBS (SAFING

AND LUNAR IMPACT)




NASA - Mannad Spacecraft Center

MISSION RULES
SECTION 9 = SLV - Tée

ITEM

9-4

9-5

THE

7-4

7-8

7-13

7-14

7~-25"

T=26

723

) SUMMARY OF SAFING AND SLINGSHOT RULES
STAGE PNEUMATIC DUMP FAILS

LOX OUMP FAILS'

ENGINE CCNTROL BUTTLE DUMP FAILS
RESERVED '

RE SERVED

FULLUWING REFERENCED -FLIGHT MISSION RULES ARE ALSO APPLICABLE DURING TIME BASE EIGHT {788)

J-2 ENGINE MAIN FUEL VALVE (MFV} FAILS YO CLOSE AT FIRST S-IVB CUTOFF, SECOND S~IVB
CLTOFF ! B

J=2 ENGLNE MAIN OXLDIZER VALVE FAILS YO CLOSE AT FIRST S5-IVB CUTOFF, SECOND BURN CUTCRF

LOSS CF ATTITUDE CONTROL DURING TBS AND TB? TC SPACECRAFT SEPARATION, 186 TG TBS + 9
MIN 20 SEC AFTER SPACECRAFT SEPARATICN, AFTER TBS INITIATE

U ECS VALVE FAILS TC CYCLE OPEN ANB CLCSED

5=1V8 STAGE COMMON BULKHEAD DELTA PRESSURE REACHES OR EXCEEDS MINUS 20 PSID OR PLUS 30
PSID, MINUS 26 PSID CR PLUS 36 PSTD.

S5=1vB STAGE LUX NON-PRUPULSIVE VENT (NPV) FAILS TO GPEN AT TBT ¢ 0,7 SEC, TQ LATCH OPEN
AT Tb 8 + 17 MIN 3 SEC

LH2 LATCHING VENT VALVE FAILS TO LATCH OPEN AS PROGRAMMED
S=1vd STAGE COLD HELIUM DUMP FAILS TC INITIATE

MISSTON REV | CATE SECTIGN GROUP PAGE

APCLLO LSIFNL | 5/3/71 |SLV - TBé
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MISSION RULES

SECTION 9 = SLV - T88 ~ CONTINUED

k JRULE FCONDITION/MALFUNCTEON' PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
YT - - T L] ] 1 - - -
L} ] A
) [] +
9-1 S-1V8 STAGE ‘TLe *CONT[NUE MISSICN ' CUES===
PNEUMATIC DUMP ' ' .
FALLS TO INITIATE *BSE INFGRM FLIGHT AND *1. ENGINE PUMP  PURGE  PRESSURE
' o '(D50-403) .
' *l. ATTEMPT TO OPEN THE ¢
' ' ENGINE PUMP PURGE '2. AMBIENT HELIUM SUPPLY PRESSURE
' Y. CONTROL VALVE 1(D236-403, D256-4C3)a
L] 1 1]
. ' *NUTES===
L L] L]
. ' *l. THE MAXIMUM SAFE PRESSURE LIMIT
' ' 'IS 20N0 PSIA AT 210 DEG F.
L] 1 ]
* L} - +
L] . 1
1 L] L]
. 1 [}
9= 2 S-1VE LOX DUMP FAILS*TLC YCONTINUE MESSION *CUES=-~
Tu INITIATE ' N '
' YBSE INFORM FLIGHT AND '1. MAIN OXIDIZER VALVE POSITIOM
' 'ATTEMPT TO INITLATE t(G3-401),
' 'THE REQUIRED LOX DUMP '
. ' 2. MAIN  OXIDIZER  VALVE  UPER
' ' "DISCRETE (K12N-~401).
L L] L
' ’ *3.  LOX PUMP  INLET  TEMPERATURE
' ¢ - {C4-603),
) L 4
' ' T4, LDX FLOW RATE (F1-401).
] 1 ‘
' ' *5, LUX PREVALVE OPEN  DISCRETE
¢ ' Y(K109-403)
(] L} L]
' ' '6. LOX PREVALVE CLOSE  DISCRETE
. ! *{K110=403)
L} L] L]
' ' *NOTES==~
1 L] L]
' ' 'l. tOX DUMP wWiLi FAFL TO {INITVIATE
[ * LI f .
L] L) . 4
. ' 'A, THE MOV REMAINS CLOSED
L] L 1
' ' *8. THE LOX PREVALVE REMAINS CLOSEE
L L] L]
* ' 2. IF A LDX DUMP IS UNSUCCESSFUL, &
' . 'RE-EVALUATION OF THE LUNAR IMPACT
. ' *DELTA VELOCITY WILL BE REQUIRED.
L] A *
. [} L]
1 L] L]
1 L] L]
9-13 ENGINE CONTROL TLL *CONTINUE MISSION ' CUE--~
BOTTLE DUMP FAILS YO! J '
INITIATE ' YBSE INFORM FLIGHT AND *l.  ENGINE CONTROL REG  PRESS
\ ' . 11D18~401).
' '1. ATTEMPT TG CPEN THE '
' ' ENGINE HELIUM CONTROL  *2, ENGINE CONTROL HELIUM SPHERE
. ' VALVE *PRESSURE (D19-401, D242-4011).
) 1 L]
L] L] L]
. ' TNOTES-=~
L] L] L]
' ¢ *1. THE MAXIMUM SAFE PRESSURE LIMIT
. ' *15 1850 PSIA AT 7C DEG F.
L] 1 .
L] 4 L]
L} 1, 1
L] L L}
RULES 9-4 AND 9-5 ¢ ' .
ARE RESERVED. ’ ' ’
MISSION | REv] 0aTE SECTIDN GROUP PAGE
APCLLO 19 FNL| 5/3/71 | Stv - TBS
9-2
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MI1SSION RULES

=

SECTIGN 9 — SLY = TBS8 = CENCLUDED

PRELAUNCH INSTRUMENTATION
MEAS . - ~ EFFEC- MISSION RULE
MEASUREMENT DESCRIPTION NUMBER ONBOARD TRANSDUCERS CATEGORY TIVITY REF
STAGE COMMUNICATIONS SYSTEM ANG FLIGHT CONTROL MEASUREMENT CATEGURIZATION
STAGE COMMUNICATIONS SYSTEM
$~11 STAGE )
LINK BP1 ‘ HD
MUX BPL1AD - HD
MUX BPLlBOQ HD
s5=-1vh STAGE
LINK CP1 : HD
MUX UPLBC (VIA [U) M
MUX CPIBQ HD
INSTRUME NT UNIT
LINK DPY HD
LINK DPLH M
MUX CP1AJ (VIA §5-IVB) HD
MUX OP1AQ HD
EMERGENCY DETECTION SYSTEM (ECS) M
COMMAND CCMMUNICATIONS SYSTEM (CCS) UPLINK M
FLIGHT CONTROL MEASUREMEATS
3=1¥h STAGE
PRESSs FUEL PUMP INLET D2-403 7-14
PRESSs FUEL TANK ULLAGE EDS 1 D177-408 METER # COMMON oF 3 7-14
PRESS, FUEL TANK ULLAGE ECS 2 D178-408 + METER # COMMON M 7-14/19
PRESS, JXID PUMP INLET D3-403
PRESS, OXID TANK ULLAGE ECS L D179-406 METER # COMMDN oF 3 7-14/19,8-5
PKESS, OXI1D TANK ULLAGE ECS 2  D180-4us METER # COMMON M 7-14/19,8~5
INSTRUMENT UNIT
GUIDANCE COMPUTER OPERATICN H6N=603 M 6=1/4/7/9,
7-8/11,8-1/8
COMPUTER RESET PULSE NU. J71-603 REQUIRED Tu
1-GUIDANCE DECUUER COMPLETE
0F 2 MULTIPLE WORD
COMPUTER RESET PULSE NO. J712-5073 H GROUND
2-GUIDANCE CECUDER COMMANDS
*ONBGARD DIS-
PLAY MANDATORY
MIsSION | REv| CATE SECTICA GROUP PAGE
apaLLo 15| enc] 573771 fsLy - ves PREL AUNCH
INSTR 9=-3
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MISSION RULES
SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM

L&8

TTEM

s et e e

* GENERAL *

10-1 | LAUNCH
LAUNCH WILL BE CONTINUED AS LONG AS THE SULT CIRCUIT AND U2 SUPPLY WILL SUPPORT FLIGHT CREW
DEMANDS FOR AT LEAST GNE 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 TG COMPONENT TESTING.

PUWEKED DE SCENT ' :

THéRE ARE NO CSM ENVIRONMENTAL CONTROL SYSTEMS FAILURES FOR WHICH POWERED DESCENT WILL BE
TERMINATED.

ALL PHASES

A. BACKUP BYSTEMS AND BACKUP COMPONENTS WILL NURMALLY BE USED FOR THE MOST
RAPID PRACTICAL RETURN TO EARTH, NOT FOR MISSION CONTINUATION.

B LM SYSTEMS WILL BE USED AS REQUIREU FUR CSM SYSTEMS BACKUP, [IF CSM BYSTEMS
REQUEIHRE LM BACKUP, THE DESCENT STAGE WILL BE RETAINED WHERE POSSIBLE.

C. TC CONTINUE, WATER CUANTITY PREDICTIONS MUST REFLECT ADEQUATE QUANTITYES TO
MEET NORMAL MISSION REQUIREMENTS,

MISSION REV] DATE SECTION GROUP PAGE

APOLLY 19 FNL] 5/3/71 ] CSH ENVIRONMENT GENERAL
CONTROL 10-1




NASA - Manned Spacecraft Center
MISSION RULES

SECILON 10 = GSb ENVIRONMANTAL CONTRO4 SYSTEM = CONTINIIEQ

ITEM

o

10-2

DEFINITLONS

LUSS OF CABIN INTEGRITY--«

LuUSS

LUSS

LOSS

LSS

LUSS

Luss

LOSS

LUSS

KULE

OF

IF

OF

OF

OF

UF

OF

oF

CM PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNOT BE MAINTAINED GREATER
THANs DR ECQUAL TC 4.5 PSIA 8Y 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 SUET LOOP PRESSURE CHECK.

SUIT CIRCUIT==~

INABLILIYY OF THE SUIT CIRCUIT TO MANTALN ADEQUATF CREW COMFQORT AND/OR CO2 REhDV‘C
wl THOUT USING CIRECT G2. i '

02 MANIFOLD—--

AN 02 MANIFGOLD OR REGULATUOR FALLURE WITH WHICH THE SUIT CIRCULIT D2 DEMANDS CANNCT
BE SUPPLIED FOR ENTRY.

PRLVMARY LCUP COOLING==--

LOSS OF ALL FLCWs A L'EAK WHICH CANNOT SE ISOLATED, OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPURATOR PKOVIDE NU CUULING.

SECUNDARY LOOP COOLING==-

LUSS UF ALL FLOWy A LEAK WHICH CANNGT BE ISOLATED, OR COMBINED FAILURES SUCH THAT
RADIATORS AND EVAPQRATOR PROVIDE NO COOLING.

COULANT LUUP RADIATURS===

RADIATOR LEAK, BLOCKAGE OF ALL FLUW THROUGH RADIATORS, OR RADIATOR DEGRADATICN
SUCH THAT TCTAL LUNG TERM USAGE OF WATER [S MORE THAN IS BEINC PRODIKCED.

ALL COCLING===
LOSS GF PRIMARY AND SECONDARY LOOP COOL ING.

SURGE TANK AND/OR REPRESS PACK==--

SURGE TANK, REPRESS PACK, OR ASSOCIATED [ISOLATABLE " PLUMBING FAILURES WHICH
REQUIKE ISULATIUN OF THE SURGE TANK AND/UR REPRESS PACK.

NUMBERS 10~-3 THROULHW 10-9 ARE RESERVEC,

sission LReyd 0are § SECTIQN SRQup 1 paGE

APCLLO 15] FNL] 5/73/71 ] CSM ENVIRCNMEN GENERAL
LUNTROL, 10-2
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~ MISSION RULES
SECTION 10 - €SN ENVIRONMENT AL GONTROL SYSTEM - CONTINUED

1TEM

Sy

19~10

¥ SYSTEMS MANAGEMENT ¢

———

02 SYSTEM ‘

A.  SUIT FLOW RELIEF VALVE WILL REMAIN CLOSED FOR DURATION OF FLIGHT.

B.  NCRMAL CM REPRESSURIZATION WITH LM WANNED WILL UTILIZE THE REPRESS PACK.

Co  THE REPRESS PACK VALVE WILL BE IN GFF POSITION FUR ALL PHASES EXCEPT LAUNCH,
ENTRY s AND TUNNEL/LM PRESSURIZATION AND RECHARGE.

De  THE SUIT CIRCULT MUST BE RURGED CF ACCUMULATED H2 ONCE EVERY & HOURS FUR ONE
MINUTE WHEN ALL CREWMEN ARE SUITED AND THE SUIT CIRCUIT 15 [SOLATED.

Ee THE SURGE TANK AAD REPRESS PACK WILL NORMALLY BE RECHAAGED SIMUL TANEQUSL Y.

F.  CM CABIN PRESSURE WILL NOT BE ALLCWED TO CROP BELOW 4.0 PSIA DURING NORMAL
LM PRESSURTZATION EXCEPT DURING T AND E.

Ge  THE CM ECS wILL NCRMALLY SUPPLY ALL D2 FOR CONSUMPTION AND LEAKAGE DURING
IVT PHASES, .

He  THE FLIGHT CREW WLLL DON SUITS FOR THE FOLLOWING---
1o INABLLIYY TO MAINTAIN CABIN PRESSURE ABOVE 4.5 PSIA
2. TD AND E.
3. GLYCOL LEAKS [IN CCMMANU MODWLE
4. FIRE, SMOKE, CCATAMINATION N CABIN

I« THE FLIGHT CREW WILL COFF SUITS (TIME ANO CONDITIONS PERMITTING) FOR  THE
FULLONING==~
1. LOSS OF SUIT? CIRCUIT
2. CONFIRMED LEAK CF GLYCUL IN SUIT CIRCULT

CUOLANT MANAGEMENY .

As  FLR SIMULTANEOUS PRIMARY AND SECCADARY LOOP OPERATION, NORMALLY EITHER THE
PRIMARY OR SECONDARY LOOP RADIAYCR WItL BE ISOLATED.

B.  GLYCGL RESERVOIR WwILL BE ON LINE ANE RADIATURS WILL BE BYPASSED FOR LAUNCH.

Co  INDICATED GLYCGL ACCUMULATOR GUANTITY WILL BE MAINTAINED BETWEEN 3C AND  T0
PERCENT.

De ‘ SECONDARY COOLANT wliL BE OFF FOR LAUNCH.

E. ADDITIONAL PUWER LOACS WILL BE ACDEQ AS REQUIRED IN AN ATTEMPT TO MAINTAIN

PRIMARY RADIATOR OUTLET TEMPERATURE GREATER THAN =20 DEG.

MISSION |JREV ] CATE SECTIEN GROUP PAGE

APOLLO 15]|FNL | 5/73/T71 JCSM ENVIRONMENTE MANAGEMENT
) CONTRGL SYSTEM 10-3
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NASA - Manned Spacecraft Center
MISSION RULES

SECYION 10 -~ CSM ENVIRONMENTAL CONTROL SYST:EM ~ COMT INUED

WATER SYSTEM

A WASTE WATER WILL BE MANUALLY DUMPED OVERBOARD AS KEQUIRED TO MAINTAIN
ENDLCATED QUANTITY LESS THAN 85-90 PERCENT. WASTE WATFR WILL NGRMALLY BE
DUMPED TO 25 PFRCENT, HOWEVER, If WASTE WATER QUANTITY INSTRUMENTATION
{CFOCU9) IS LOST, wASTE WATER WILL BE DUMPED UNTIL POTABLE WATER QUANTITY
(CFOO0L0) BEGINS TO CECREASE.

B. KWATER DUMPS wllt BE MANAGED 50 ThAT--=-

l. AT {Uly THE WASTE TANK WILL CGNTAIN GREATER THAN 75 PERCENT.

24 AT CM-SM SEPARATIONs, THE POTABLE TANK WILL BE FULL AND THE WASTE TANK WILL BE Su

PERCENT FULL.

C. WATER DUMPS AND FUEL CELL PURGES wItL NORMALLY BE SCHEDULED TO OCCLR—-=

1. IMMEDIATELY AFTER THE SEXVENT STAR CHECK IN MANEUVER PREPARATION ~ OK CISLUNAR

NAVIGAT!GN =~ OR NO LATER THAN ONE HOUR BEFORE AN OPTICAL SIGHTING.
2e BEHIND THE MOON, WITH THE COMPLETION OF THE DUMP OR PURGE BEFORE AOS.

b. IN ORDER TO REDUCE TRAJECTORY CALCULATIUN PERTUBATIONS, WATER DUMES AND FUEL
CELL PURGES wILL NOT BE SCHEQULED=--

1. TEN HOURS BEFORE MCC~4 UNTEL AFTER LOI
2. DURING MSFN TRACKING PERIUDS
3. TEW HLURS REFORE MCC=T UNTLL ENTRY

SYSTEM sACKUP

LM SYSTEMS wILL BE USEC AS REQUIRED FUOR CSM SYSTEMS BACKUP. DESCENY AND/OR  ASCENT

WILL BE REVAINED IF PCSSIBLE,

RULE NUMBERS 10-11 THROUGH
10-1% ARE RESERVED,

STAGE

MISSTON REV] DATE SECTION GROUP P AGE

10~4&

APOLLO 1S FNL] 5/3/71 fCSH ENVI“GNMEN1 MANAGEMENT
I CONTROL SYSTEM
P
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MISSION RULES

SECTION 10 - £SM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

R FRULE JCUNDITIUN/MALFUNCTIUN® PHASE * RULING ¢ CUES/NOTES/COMMENTS
e er e e m - ———— - -:-----_-_-:-__--___-------_--_- : ———— - ———
[ ] ]
] ] v
' SPECIFIC ¢
. v TTTTTRTTTTT . }
10~20] CABIN PKESSURE 'L AUNCH CCONTINUE MISSIOGN *NORMAL RELIEF STARTS AT 50 SECDNOS
CANNOT BE RELIEVED ¢ r. '
[} . ]
0 ] [}
. ] ]
10-21| CABIN PRESSURE * : CREW OPTION TO WUSE LM  ENVIRONMENT
DECREASING AND/OR ' * "FOR FARTH RETURN IN LIEU OF SUITEE
LESS THAN 4.5 PSIA ¢ ¢ - THRETURN,
AND==~ ! ¢ '
. ‘' Ll ]
+ + [
] [ [ R
A. SUIT PRESSURE L AUNCH *A.le CONTINUE MISSLON .
GREATER THAN ¢ ' ’
3.5 PSIA ! * .
] [ *
*PRE-PCI * 2., ENTER NEXT BEST PTp~ ¢
. ' NO=-GO FOR PDl. RETAIN *
. ¢ DESCENT STAGE FOR TEI ¢
' ' IF POSSIBLE !
. ] [
YPOWEKRED ¢ 3. CONTINUE MISSION- '
SDESCENT ¢ NO-GC FOR LUNAR STAY ¢
L) t .
vALL ' 4. ENTER NEXT BEST PTP '
N ! IF CABIN PRESS NUT '
* * RESTORED GREATER !
¢ ' THAN 4.5 PSIA, '
v ' (]
Bs SUIT PRESSURE YLAUNCH *B.l. ABCRT ASAP '
LESS THAN 3,5 PSI* ' '
VALL ' 2. ENTER ASAP '
’ ] L]
C. LOSS OF SUIT YLAUNCH *Cel. ABORT ASAP ‘C.l. CORRESPONDS YO 12.6 LB/HR
CIRCULATION . N UPEN DIRECT 02 45 Y{APPRUX 3 CFM/CREWMAN)
' . DEG HRCM LAUNCH ¢
' ' SETTING. '
‘' . [
[ ] [
*ALL ' 2. ENTER ASAP ‘.
[ . ]
. ' ]
L] L] L]
[ ' [
MISSION REV ]| CATE SECTION GROUP PAGE
APOLLO IS)FNL | 5/3/71 JCSM ENVIRONMENT] SUIT/CABIN
CONTROL SYSTEM in-5




NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 10 ~ CS¥ ENVIRUNMENT AL CONTROL SYSTEM - CONTINUED

K JHULE JCUNDITION/MALFUNCTLON' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
i X ; .
T 1 ]
1N=22] LUSS OF SUIT * * ‘LM SYSTEMS (IF AVAILABLE} WILL BE
CIRCUIT, CABIN ' ¢ YUSED FOR CO2 AND H2N REMOVAL.
STABLE AND GREATER * * *
THAN 4,5 PSIA . ‘ '
. 1 1
*LAUNCH *A. CONTINUE MISSION - YA, CORRE SPONDS by 12.6 LB/HR
' ' QPEN DIRECT U2 VALVE *{APPRUX 3 CFM/CREwMAN}
* . 45 DEG FROM LAUNCH ¢
' ' SETTING '
. 1 L]
‘EU ‘B, ENTER NEXT BESY PTP- '
] . [
* ' 1. DOFF SUITS L
] . . .
. ' 2. OPEN WASTE 'RBe2s WASTE OVERBCARD BLEED = 1.7 g
' ¢ OVERBCAKD DRAIN '02/HR
+ ' VALVE TU UBTAIN '
' ! CABLw BLEED FLUW 1
1 L []
' ¢ 3. DCN FACE MASKS *3. TIME REQUIRED FOR CM CD2 PARTI AL
M N AFTER 1 HOUK YPRESSURE TO INCREASE TQ 7.6 MM HG=---
1 L] L]
* ‘ *1 CREWMAN==—=4 HR
+ ] ]
' N R *3 CREWMAN===80 MIhK
YPRE-PUIL 'C, ENTER NEXT BESTY PTP=- !
' ' NC=GC FOR PDI. RETALN LM!
' ¢ DESCENT STAGE FUR TEI *
M ¢ IF POSSIBLE '
] L] *
"POWERED 'Ds CCNT INJE MISSION=- 1
YDESCENT NO-GO FCR LUNAR STAY !
1] L] L]
YALL YE. ENTER NEXY BEST PIP .
t . L]
HISSION REV[ DATE SECTIGN GRUUP PAGE
APOLLO LS)FNLE 573771 J CSN ENVIRONMEN SUIT/CABIN
CONTROL SYSTEM 10-6
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MISSION RULES
SECTION 17 = CSM ENVIRONMENTAL CONTROL SYSTEM - CONTINUED

RULE PCONDITIUN/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS

______ b m e e — e a—m,—— ———— e A ———— e e e e o
]
1
v

A, NO-GU FLR CSM EVA 'FUR  LEAK  IN SURGE TANK, [ISULATF
UNLESS OPS AVAILAHLE 'SURGE TANK AND PLACE REPARESS PKG
FOR USE BY CDR AND LMP 'WALVE TO FILL.

0

1=, 3 LOSS OF SURGE TANK 'TEC
ur REPRESS PACK !

VALL B. CJINTINUE MISSION
L]

1
Li=c4] LUSS OF SURGF *LAUNCH
TANK AND REPRESS ‘
PALK tALL

A. CONTINUE MISSIUN

Be CUNTINUE MISSTun be OPS Q2 QTY-== 4 LAS/OPS {TwWU UPS
AVATLABLE )

PeAN TL RESTORE ENTRY
Q2 4Y STCRING 0PS IH

CM AT FINAL LM EGnFSS,
C. CONTINUE MISSINN

DUFF SUITS Fuk ENTKY.
NO~GO FOR CSM EVA

L 1=23] FLRE OR SMUKE fi
LOMMARND MOGULE

LAUNCH A. ABCRT

Lo DECOMPRESS CABIN

t

L}

.

L]

L]

v

L]

L

L

L]

L]

1

L]

L]

L]

Ll

.

]

L]

]

t

L

L]

1

]

1

L

L}

L]

L)

1

L]

' 2o TROUBLESHFONT

' ELECTRICAL

. SYSTEM PER FLIGHT

' CREd CHECKLIST

' BCUST FIRE

' PRCCECURES,

L]
PRE-PCL  'o. ENTEK NEXT GEST PTP-
¢ WU=GL FGR PCL. RETAIN
¢ LA OESLENT STAGE EUR TEI
1
PUWEKED *Co CCNTINUE MISSTun-
' NO-GE FCR LUNARL STAY
L)
.
1
.
L]
L]
1
’
*
*
.
L]
1
1)
t
L]
)
+
L]
L]
L]
.

Cs NU-GO FUR LSM EVA

Ee 1. TROLUBLESHILT/CUMBAT
FIRE PEwx FLIGHT CREW
CHECKL [>T EMERGLENCY
PRECEDURES .

2o ASSESS LAMAUE AND
REMCOVE +UWER FRUM
AFFECTEL SYSTEMS

3. ENTar NLXT HEST PTe-

PETAIN LM,
LF POSSIRLE,

L R T T T T T

D T T T

MISSIuUN REV] UATE SECTION GRGUP PAGE

APOLLO 15] FNL] S/73/71 | G5V EGVIKCHMENT  SULT/CABIN
CunTRLL SYSTEM 19-7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 ~ CS5M ENVIRUNMENTAL CONTROL SYSTEM - CUNTINUED

10=-26

10-27

13-2y

La=-25

CONDITION/MALFUNCTICN'  PHASE

LUSS 9F L2 MANIFJLD

*

RULING

L)

1]

L]

.
CUNTAMINATION IN CALL
CABIN R

1]

]

]

1

.
LOSS OF SUIT '
INTEGRITY TLAUNCH

[}

‘aLL

L .

t

1]

L]

L]

]

+

'TEC

L]

L}

L]

L]

L]

A,

B.

RE

A

=%

02 MANIFOLD LEAKS *LAUNCH
GREATER THAN ¢

4 LB/HR AND CABIN YUNDGCKE
PRESSURE GREATER 'PRE-PDI
THAN 4,5 PSIA "POWERED
YOESCENT
PLUNSR
*STay
L]
L)
YALL
4
[}
1
1
L)
+
13
L)
1
1
.
1
4
02 MANTFOLD LEAKS 'LAUNCH
GREATER THAN & '
LB/HR AND CABIN .
PRESSURE LESS *
THAN 4,5 PSIA *
YALL
L}
L
*
.
L]
.
1]
L]
LuSS JF UNE MAIN '
GULATOK *
L]
FALLEU CLLSED YTEC/
‘EQ
.
1] .
TALL
1
FAILED DPEN AL
1

*CREwW

MAY ELECT TOQ

*DECOMPRESS

Al

[
Ll
'
)
,
+
.
.
1
1
1
+
L]
L]
(]
.
(]
[}
L]
[}
)
L
+
L]

o/ 2.

/

3

2

L
]
t
.
.
.
[
*
L)
]
)
L}
(]
(]
(]
L
[]
L)
[}
L]
.
[}
L]
(]
+
L]
'
L]
L]
L
L
L]
(]
L]
)
L)
(]
(]
(]
[]
(]
L]
.
]
]
)
L
L}

A. CUNTINUE MISSIun

Be CCATINUE MISSION
Nu-GL FCR UNDOCK

Cs NC~GG FOGR CSM cva

CONT INUE MISSION

CUNTINUE MISSIUN

ENTER NEXT BEST PTP

(A) VERIFY SURGE
TANK AND REPRESS
PACK ISOLATED
UNTEL ENTRY,

{8) KRETRIEVE OPpsS
FROM LM, IF
GUCKEL

{C) NC-GO FOR CSM EVA

ABCRT 4SAPpP

ENTER ASAP

USE CPS IN SUITED
MODE FOR ENTRY IF
PRACTICAL

NO=GO FCR CS5M Eva
UNLESS OPS AVAILABLE

FOR USE oY CDK AND LMP

CONTINUE MISSION

B. CONTINUE MLISSIGN

' CUES/NOTES/COMMENTS

———————————— . e et e

2 e oa

*IF UNABLE TO CLEAR CONTAMINATION,
*MISSION MAY BF TERMINATED EAKLY.
.

* e e e m e me aas ss.nedAehte e e Eet e. - aa.

[
YA, 3. APPROXIMATFELY 5 HOURS AFE
*REQUIRED T7 DEPLETE CABIN 02 FRQN

‘4,8 TO 3,5 PSIA, WITH 0,456 LB/HR
"USAGE RATE (CREW + CABIN LEAK + TANK

'"PRESS BLFED)
.

*4,3.0B8) CREW OPTION TO USE Lw
VENVIRONMENT FOR FARTH RETURN IN LIFL
‘OF MANUAL CAGIN PRESSURE REGULATION,
L]

‘LM N2 (IF AVAILABLE) MAY BE USED TC
*SUPPLEMENT CSM SuLPPLY.
‘

. 8 s @ % e wsaa s s ek owea .

MISSION REV] CATE SECTION GRUUP PAGE
APCLLO 15] FNL] 5/3/71 { CS¥ ENVIKCNMEN SUIT/CABIN
CONTRCL SYSTEM 1)-8




NASA

MISSION RULES
SECTION 10 - CSM ENVIRGNMENTAL CONTROL SYSTEM ~ CONTINUED

Manned Spacecraft Center

o [RULE FCONUITION/MALFUNCTION®  PHASE ¢ RUL ING " _CUES/NOTES/COMMERTS
p L] + .
[] L] ]
10-39] 30TH MAIN REGULATOR S ' 'LM SYSTEMS (IF  AVALLABLE) MAY #E
FATLED CLUSED ' *USED IM LIEU OF CSM BYSTEMS.
1 . L)
ALAURCH  *A, CONTINUE MISSION .
* L) L]
Ly '8, NU-GL FCR UNDUCK [NG ¢
1] L] 1]
YUNUGCKED/*Co CCNT INUE MISSION '
'PRE-PDI ! '
YPOWERED ! ¢
"DESCENT/ ! '
TLUNAR ' '
'STAY ' . '
] . ' . ]
] ) 1
TALL 'C. ENTER NEXT BEST PTP= 'C. SUIT LOOP PRFSSURE WILL DRCF
' ' NO-GO FOR CSM &VA ‘FRUM 3.75 PSIA TO 2.5 PSIA [N
' ' tAPPRUXTMATELY 9 MINUTES.
L] L] L
11=21 LSS OF CNE SUTT TALL *A, CONT INUE MISSION ‘
CUMPRE SSOR ' ‘ '
L] ] ]
L] L3 1
* 1 L]
L] 1 . L)
13-32] Luss JF Tau SUIT "LAUNCH  *A. CUNTINUE MISSTIUN- *VACUUM CLEANER MAY BE CONNECTED TC
CUMPKE SSUKS . ' OPEN ODIKELT 02 45 DEG  'SUIT LDODP BUT WILL NOT PROVINE SUIT
‘ ' FAOM LAUNCH SETTING *INTEGRITYs CONSIDERATION WILL BE
' ‘ “GIVEN TO RETAINING LM,
‘E.Q, tH, CONTINUE MISSTuN- .
: ' NO-GO FOR TLI '
L) L L]
‘Lo *Ce NO-GC FOR UNDOCK ING .
L] ) L)
1] L] L]
L] ) L]
L] ) L]
YALL 'C. CINTINUE MISSIUN=
. ' ND-GU FOR CSM EVA ‘
L] L] 1
L] L] L)
. L] . L]
L] + L]
t + [
1 ‘ L]
1 L] ]
L) . L]
RULE NUMBERS 171-%3 : ‘' '
THRUUGH 19-39 ARE ¢ ' :
MESEKVED, . . .
L L] L}
MISSION | REv| OATE SECTLON Ghuup PAGE
APLLLY LS| FALY 5/3/71 J CSM ENVIRCNMENT] SUIT/CABIN
CUNTROL SYSTEM 10-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTIUN 10 - CSM ENVIRUNMENTAL CONTROL SYSTEM - CONTINUED

10~40

GUNDITION/MALFUNCTEON!

PRIMARY COOLANT
LOOP MALFUNCTIONS
A. LDSS GF
EVAPORATOR

Be LOSS OF EITHER

RADTATOR PANEL

Cs TOTAL LCSS CF

LaJdp

LA

P
-~

LA

LA

4w e s e we m s e e oem = e oma e ® A S omaey BT E s e e e e .

1

'PD

"DESCENT/

Hu
ST
L]
*TE
.
AL

PHASE

-

UNCH

UNCF

UNCE

WERED

NAR
AY

C

L

RUL ING

* CUES/NOTES/COMMENTS

A.l.

2.

(2]
.
P
.

2

TS
-

4.

5

[}
L}
L)
L
1
L
L
L)
L)
)
L}
'
)
)
L]
L]
L]
1
L3
L}
1
L]
]
L]
*
)
)
]
L)
)
]
(]
]
L]
L
L]
(]
L]
1
L]
L]
L]
L]
.
4
’
*
4
.
L]
[]
L
L]
L]
L
)
[)
4
]

CONTINUE MISSION

CONTINUE MISSION~
ACTIVATE SECONDARY
COOLANT LOOP WITH
RADIATORS IN AYPASS
AS REQUIKRED 710
MAINTALN PRIMARY
EVAPLRATGR UJUT TEMP
LESS THAN 80 DEG F
OR AS REWQUIRED

FGR CREW COMFORT,

CONTINUE MISSION

BASEL 0N WATER
AVALLABLE FGR
EVAPORAT IVE COUL ING
THE MISSION

WILL BE CCNTINUED
USING SECCNDARY
RADIATORS
SUPPLEMENTED BY
PRIMARY L(CGP
EVAPCRATCR ,

CONT INUE #[SSTON-
ACTIVATE SECUNODARY
LUGP

CONTINUE MISSiON=-
NO=GL FUR TLI,
ACTIVATE SECUNDARY
LOCF

CONT INUE MISSTON=~
ACTIVATE SECUNDARY
Luge.

NU-GC FCR CSM EVA

BASED ON AMOUNT OF
WATER AVAILABLE,
CONSIDERATION WILL

BE GIVEN TO CONTINVING
MISSION ON SECONDARY
LOOP.

o e i 3 e e o e
[]
L
]
)
(]
1
1
(]

YA.2.0A) MAINTAIN PRI
*GREATER THAN-20 DFG
'

RAD
Fa

QuT  TEMF

*2.(8) WATER MANAGEMENT MAY DICTATE
YACTIVATION AND DEACTEVATION COF
YSECONDARY LOOP TC MAINTAIN PRIMAKY
'RAD UUT TEMP BETWEEN %5 AND B8C
YDEGREES F,

L]

[
L]

- ALFERNATE
*PERFORMED

MISSION MAY BE

P TSP

(.2 ALTERNATE
*PERFORMED .

MISSLON MAY BE

MISSION

REV

DATE

SECTIUN

GRQUP

PAGE

APULLO

15

FNL

5/3/71

CSH ENVIRONMENT
CONTROL SYSTEM

CCOLANT

10-10

177



NASA - Manned Spacecraft Center
MISSION RULES

SECTION 10 - cSM ENVIRUNMENTAL CUNTRQL SYSTEM - CONTINUED

KULE tCJNDITIONIMALFUNCTiDN' PHASE * RULING ' CUES/NOTES/COMMENTS
"""""""" 3 T T
t ] LN
. [ [ ]
10-41] SECUNDARY LCOP ' ' '
MALFUNCTIONS ' ! *
.. ' ]
A. LUSS OF VALL *A. CUNTINUE MISSION '
EVAPURATOR ' ' .
] ] [
L) 1 ]
0. LGSS OF YEQ '8, CUNTINUE MISSIUN tLoge 1s STILL OPERATIONAL IN
RADIATORS . ' *EVAPOKATIVE MUDE,
’ . L]
T [ ’
L] ] ¢
] * - *
C. TUTAL LOSS OF ALt *C. CONTINUE MISSION '
Lagp ‘ ' ‘
. ) .
] . [
+ ' ]
L] L L)
LY~42] LOSS OF PRIMARY AND *ALL ' CONT INUE MLISSTON :
SECOUNDARY ' ' '
EVAPLRATURS ‘ ‘' !
. r L]
] [] [
L] L] 1
' [] [
[ . [
13=-43] LGS> UF ALL CGULING,! ! LM SYSTEMS (IF AVAILABLE) wWILL Bt
PhIMaRY AND ! ' ‘USED TO SUPPLEMEAT CSM  OPERATIONS.
SECONDARY ! ¢ !
[ ] '
‘LAUNCH YA, CUNTINUE MISSIUN !
L L) )
'FO '8. ENTER NEXT FEST ATP Uk *B. LGSS OF TWd FUEL CELLS PUWER
4 ' PTP= YO0WN.
. t L) ~
. ' MAXTMUM CRBIT TIME~== '
' * 4 HUUKS EMERGENCY '
¢ ¢ POWER DOWh FOLLOWED BY 4
' ' Le5 HOURS LF PUWER UP *
. ¢ FUR ENTRY.) '
1 . '
YPOWERED 'C. CUNTINUE MISSION=- '
*DESCENT * *
. [ .
YALL *C. ENTER ASAP '
* v [
] . ]
1) L} )
] ' []
] 1 [
M1SSION REV] DATE SECTION GRULIP CAGE
APOLLU 15| FNL] 5/3/71 | CSM ENVIRONMENT|] COOLANT
CONTROL SYSTEM 12-12

178



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 10 ~ CSM ENVEIRONMENTAL CONTROL SYSTEM - CONTINUED

[ CUNDITIUN/VALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
"""" YT T o . T
L] . L]
. [] L] [
CONFEPMED LEAK OF ' ' *LM ENVIRONMENT (1F AVAILABLE) MAY BE
GYLCLL CUCLANT * * YUSED FOR EARTH RETURN IN LIEV UF
' ' *CSM.
.l 1] L]
A. 1N COMMAND TLAUNCH YA.l. CUNTINUE MISSION !
MUDULE ! ' '
‘EQ 1 2+ ENTER NEXT BEST PTP .
¢ * DUN SUITS. PURGE !
‘ ' SUIT LCLP WITH '
* ' CIRECT G2. *
L L ]
*PCWEPED * 3, COMNTINUF MISSION- .
¥ DESCENT ' NO=GO FOR LUNAR STAY ‘
1 t L]
*TEC * 4. NU=GGC FCR CSM EVA A
L] L L)
TALL * 5. ENTER NEXT S8EST PTP '
L] + L]
be IN SUIT CERCULIT *LAUNCH fB.l. COUNTINUE MISSLON N
t L] L]
RO * 2. ENTER NEXT BEST PTP '
¢ ' DOFF SUITS anND USE '
4 * FACE MASKS IF *
. * REQUIKEC. *
+ L] 1
*POWERED ' 3, CONTINUE MISSION '
' DESCENT ' NO~GO FOR LUNAR STAY ' :
L] 1
‘TEC * 4, NO-GC FCLR CSM EVA *
+ 4 .
VALL Y 5. ENTER NEXT BE>T PTYP '
L ) L]
L3 ] L]
L) L] r
L] 1 L]
RULE NUMOERS 10-45 ¢ * '
ThRUUGH 10-49 ARE ' ' !
FESERVEU . M ! N
1 1 L]
M S5 REY | DATE SECTION GRLYP PAGE
APCLLO 15]FNL] 5/3/71 | CSM™ ENVIRONMENT] COGLANT
CONTRUL SYSTEM 17-12

179



NASA - Manned Spacocrau Center

MISSION RULES

SECTION 10 - CSM ENVIRONMENT AL CONTROL SYSTEM ~ CONTINUED

CUNDITION/MALFUNCTEON' PHASE o RULING ! CUES/NDTES/COMMENTS
e ———— ---—--:---n_,~4 ; —— ; ————— - ————— e
[ [] U
10-501 1USsS OF ALL | ' ¢ 'le BLEED 02 FROM WATER TANK THRNUGH
OVERGOARD DyMp ¢ . 'WASTE MANAGEMENY OVERBUARD DRAIN
CAPABILITY ! . 'VALVE [INTO CABIN,
1 L] L]
‘g 'A.l. ENTER NEXY BEST PTP~ 2, [F POTABLE AND WASTE TANKS ((R
'TLC ' NO+=GC FOR TLI 'WASTE TANKS ALONE} BECOME FULL,
' ' NO=GC FCR (01 Y FORCED WATER EOILING Will BE
' ' '"NECESSARY TO ALLOw FUEL CELL AND/GR
M ' 'CYCLIC ACCUMULATOR OPERATION.
. * v
' . *3. CSM FLUID STQRAGE BAGS AND LM
* ' * UR INE STURAGE CAPABILITY (IF
. * YAVAILABLE) WILL BE USED,
' [ [
YALL ' B. CONTINUE NISSION ¢
L] L) L]
[ ' [
' . .
[l ' .
=511 UNCONTRULABLE ' . ‘LM SYSTEMS MAY BE USED FUR HUMIDITY
HIGH HUMIDITY ' ' *CUNTROL .
1 L] L]
*LAUNCH T4, CONTINKUE MISSION '
L] L] 1
'PRE-PCL *B. ENTER NEXT BEST PTP- *
i ! NO-GC FCR PDILRETAIN LM
' N DESCENT STAGE FUR TEL N
' L] [
*POWEKED 'C. CONTINUE MISSION- '
YDESCEANT v NO=GO FOR LUNAR STAY '
[ [ ]
‘TEC *0. NO-GG FCR (SM EVA '
[ ' .
*ALL 'E. ENTER NEXT BEST pTP *
' ’ .
v [ '
1 1 L]
' [ '
L1-52 1 WASTE WATER TANK ' ' ‘LM SYSTEMS {IF AVA{LABLE) MAY BE
LEAK OR LCSS OF ' 1 YUSED TD SUPPLFMENT CSM
HWASTE WATER STCRAGE ° * t
CAPAGILITY * ' . "*WHEN POTABLE WATER TANK BECOMES
’ . 'FULL, FUEL CELL WATER WILL BE DUMPED
¢ ' ' THROUGH OVERBOARD PRESSURE RELIEF
' ' YALVES .
' ]
YALL YCUNTINUE MISSICN '
' ' v
L] L] .
MISSION REV | DATE SECTION GROUP PAGE
APCLLG 15[FNL | 5/3/71 |CSM ENVIRONMENT] WATER AND WASKE
CONTROL SYSTEM MANAGEMENT 10-13




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 10 - CSM ENVIRONMENTAL CONTROL SYSTEM - CONCLUDED

R |RULE [CONDITION/MALFUNCTYON® PHASE RULING * CUES/NOTES/COMMENTS
L] . . -
t L] L]
. [ [ v
19-53] CUNFIRMED LEAK InN  * ' 1LM SYSTEMS (IF AVAILABLE) MAY 8
POTABLE WATER TANK . VUSED TO SUPPLEMENT GSM.
UR UNABLE TO N * L
THANSFER FUEL CELE ! . 'WATER STORAGE BAG (S) WILL BE uUSEC
WATER TO POTABLE t ' *AS BACKUP MATER TANK,
TANK, ' * '
L] 1 L]
'LAUNCH %A, CONTINUE MISSION '
' [ .
YALL *8. CONTINUE MISSIUN .
L] * r
. . '
L ] L] T
1 L] L]
. . "
L] L] 1)
RULE WUMBERS 10-54¢ ! * . .
THROUGH 18-~59 ARE ' ' !
KESERVED. ' ¢ *
L] . .
MISSION REV] DATE SECTION GROUP PAGE
APOLLO 15 FNL|] 5/73/71 JCSH ENVIRQNHENH WATER AND WASFE
CONTROL SYSTEM MANAGEMENT 10-14

181



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 19 ~ CSM ENVIRONMENFAL CONTROL SYSTEM - CONCLUDED

ITEM
J—
INSTRUMENTATEON REQUIREMENTS
10-60 MEAS DESCRIPTIUN | FCM GNBUARD TRANSDUCER CATEGORY REFERENCE
CABIN PRESS CFO0ILP | METER COMMON - . 1 oFf 10-20
SUIT PRESS CFO012pP HETER CUMMON 3 M
TANK BLADDER PRESS CFO120p —— —————
SUIT PRESS  acemeea ————— ——— MANDATORY 10-21
(CUFF GAGES) (EACH CREMWMAN)
SURGE TANK PRESS CFO036P METER COMMON 1 of 10-28
OXYGEN REPRESS PRESS ————— METER ———— 2 M
PRIM ACCUM &TY CFI019Q METER COMMON . 1 oF 10-4n0,
PKIM PUMP OUT PRESS CFOD16P METER COMMUN 2 M 10-44
POTABLE H2Q QTY CFOO10G METER COMMON HD 10-53,
WASTE H20 QTY CFO039¢ METER COMMDN HO 10-62
SEC STEAM PRESS CFOD72P METER - COMMON HD 10=41
SEC EVAP QUT TENP CFONTLT METER CUMMON HD
SEC ACCUM QTY CFOOT2P . VETER COMMON HD
SEC PJMP OLT PRESS CFQOT0P METER CUMMON HD
PRIM EVAP CUT TEMP CFNOLBT METER COMMON HD
PKIM STEAM PRESS CEAN34 METER COMMON HD
ECS 02 FLUW CFOO3SR METER CUMMON HD
02 MANLFOLD PRESS CFO036P memem ——— HO
SUIT CLMF PRESS CFO0L5P HETEK COMMON HD
PKIM RAD QUT TEMP CFOI20T METER COMMON . HD
PRIM EVAP INLET TEMP CFO1aLT ———— —_———- HO
STEAM OUCT TEMP CFIOLTT  memme eeeeo HD
SEL RAD GUT TEMP SE0236T METER ———— HO
MISSION [ REV] DATE SECTION GROUP PAGE

APOLLO 15| FNL] 5/3/71 J CSM ENVIRONMENT] LNSTR
CONTROL SYSTEM REQUAREMENTS 10-15
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NASA - Manned Spactcraﬂ Center

MISSION RULES
SECTION 11 ~ CSM CRYGGENLCS

i1-1

ll-2¢

11-3

11-4

11=5

1i-6

—m - ————

' GENERAL ¢

LAUNGH

THERE ARE NU CRYD FAYLURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL BE TYERMINATED. FCR
COMPLETE LOSS OF THE SYSTEM RESULTING IN THREE FUEL CELL FAILURES, ENTRY WILL BE PLANNED
INTG PTP 3~1, THREE ENTRY BAYTERIES AND THE 'AUX BAT ARE CAPABLE OF SUFPORTING THE LAUNCH
AS MUCH AS 3 REVS POWEREC DUWN TG 50 AMPS AND ENTRY.

ALL PHASES

THE CRYOGENICS SYSTEM IS REQUIRED UNTIL CM/SM SEP SO THAT THE ENTRY AND LANDING PHASES WILL
HE ENTERED INTO WITH FULL CONSUMABLEBS POTENTIAL, THAT IS, FULLY CHARGED ENTRY BATTERIES ARD
ENTRY 02 TANKS. [IF THIS CAPABILITY ES PCTENTIALLY JEOPARDIZED BY CRYD SYSTEMS DEPLETION CR
MALFUNCTICGN, MISSION TERMINATION PROCEDURES WILL BE ENACTED IN WHATEVER TIME FRAME 1§
APPROPRIATE OR AVAILABLE, ANY ENTRY BATTEKY OR ENTRY 02 USAGE AFTER LOSS OF RECHARGE
CAPABILITY FRUM THE CRYJ SYSTEM WILL REDUCE SUPPLY AVAILABLE FUR EATRY, LANDING. AMD
POSTLARNDING.

POWERED DESCENT

THERE ARE AOQ CRYD SYSTEM FAILURES FOR WHICH PUWERED OESCENT WILL BE TERMINATED.

LUSS UF CRYCGENIC TANK IS CEFINED AS—=-
A PRESSURE CANNOT BE MAINTAINED ABOVE 150 PSIA FOR 02 AND 100 PSIA FCR H2.

B. A LEAKy WHICH COMBINEDQ WITH A 40 AMP LOAD FLOW FROM THE TANK, WILL DEPLETE
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 IR H2 TANK 3,

THE LUNAR MISSION WILL BE CONTINUED IF THE M2 AND 02 TANKS MEET REDLINE CRITERIA AND THE LOWESE
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 CONTINUED AS LONG AS ENOUGH TOTAL CRYD (024H2% 4SS AVAILABLE Ta
PERFORM AN ENTRY INTC THE NEXT DAILY GO/N8-GO AREA. .

KULE NUMBERS 11-7 THROUGH
11-9 ARE RESERVED.

MISSION REV] DATE SECTIAN GROUP PAGE

APOLLG 1S FNLE 5/73/71 JCSM CRYOGENICS GENERAL
POWER SYSTEM 11-1
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NASA - Mannsd Spacocralt Center

‘ MISSION RULES
SECTION 11 = CSM CAYOGENICS - CONTINUED

ITEM

-

11=10]

ti=)1

* SYSTEMS MANAGEMENT ¢

CRYOQ MANAGEMENT

Ao

Ba

C.

Ue
Es

NORMALLYs TANK PRESSURES #ILL BE MAINTAINED BY USE OF TANK HEATERS IN *AUTOY MODE WITH ThE
EXCEPTION OF H2 TANK 3y WHICH UILL UTILIZE AUTO FANS.

MANUAL PRESSURE CONTRCL wILL NORMALLY BE USED AS REQUIRED TU MAINTAIN---

L TANK PRESSURES GREATER THAN 750 PSIA U2 AND 200 PSiA FdR 32.’ ) .

2. SUFFLCIENT QUANTITY !NATNE LONEST TWU TANKS IN EACH SYSTEM TO SUPPORT AN
EARTH RETURN FACM ANY POINT wWITH AT LEAST AN AVERAGE POHER LEVEL OF 40 AMPS
AND AS REQUIRED TU MEET MISSION OBJECTIVES.

ONE FUEL CELL MAY BE PURGED QR THE SPACECRAFT ELECTRICAL LOADS MAY BE INCREASED TU PRECLUCE
CRYO TANK VENTING.

H2 TANK 3 FANS willL NCY BE OPERATED IN THE AUTO MODE.

02 f‘&K‘3 ISOLATEUN VALVE wiLlL NORMALLY REMAIN OPENs BUT IT WiLL 8E CLOSED §F LOSS OF TANKS
L OR 2 AFFECTS TANK 3 PRESSURE IN ORDER TO PRESERVE 02 FOR THE ECS.

e o

ChAYL GAGING

LYY

B,

ONBCARD CRYOGENEC QUANTETY GAGING IS PRIME. ACCURACY IS #/-2.65 PERCENT §+/-8.48 LB O2e
#/=0,72 LB H2) PER TANK, INSTANTANECUS U2 QUANTITY ALCURAC TES MAY BE DEGRADED FROM THESE
NUMBERS DUE TO LACK CF TARK FANS,

MCC CALCULATED QUANTITY USING PRESSURE VERSUS TEMPERATURE 15 BACKUP,

SULE NUMBERS 11-12 THROUGH
11-19 ARE RESERVEOD. .

MISSION IREV] CATE SECTION GROUP PAGE

APGLLO 15)FNL] 5/73/71 JCSM CRYOGENICS | MANAGEMENT
POWER SYSTEM 112

185




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 11 = CSM CRYQGENICS - CONTANUED

RULE PCONDSTION/MALFUNCTEONY  PHASE ¢ RULING * CUES/NOTES/COMMENTS
h [} T ]
J ] [} ]
] ] .
* SPECIFIC MISSION RULES !
[] + ] . *
11-20] 1.OSS OF ONE 02 SLAUNCH A CONTIMGE MISSION 'LHy PLSS, AND 0PS 02 WILL BE USED AS
TANK ' . "REQUIRED TO SUPPLEMENT CSM 02,
YALL *Bse CONSIDERAYION WiLL N
* i BE GIVEN TU CONT INUING
' ¢ THE MISS[ON AFTER LOSS !
* A OF A TANK IF OTHER TWD ¢
' ' TANKS MEET REDLINE v
¢ * CRITERIA. '
[ 1 L)
'POST DOCK'Ce JETTISON LM '
] ] . '
1TEC 'O. CONSIDERATION WiLL *
' v BE GIVEN TO PERFORMING ¢
' v CSM EVA IF TANKS 1 AND
' ’ 2 OR 1 AND 3 REMAIN AND *
* ‘. GUANTITY IN 2 QR 3 IS '
' ' LESS THAN 60 PERGENT. '
' . ]
[ ] [
] L] [
' . .
11-21] LOUSS OF TwOo. G2 *LAUNGCH *A, CONTINUE MISSION ¢
TANKS AND/OR Tw0 ' ¢ !
H2 TANKS “El.C. *Bs CONTIRNUE MISSION- v
. . NO-GC FOR TLI .
' [} [
*POWERED *Ce CONTINUE MISSIGN- '
*DESCENT ¢ NO-GQ FOR LUNAR STAY '
' . v
L] ] .
L] L] L]
YALL ‘0, ENTER NEXT BEST PTP~- '
* ¢ RETAIN LM IF POSSIBLE '
] . '
[] [} ]
' ] []
] ¢ '
11-22] LOSS OF ONE H2 TANK ‘L AUNCH YA, CONTINUE MISSIUN '
v ' [
tALL 8. CONTINUE MISSION- '
' ' NO-GO TkI !
[ L] 1’
' ' ENTER NEXT BEST PYPw '
. ' NO-GC LGI '
] 1 '
' ' CONT INUE MISSION- '
¢ ' NO=GO LUNAR STAY ’
‘ . ]
'POST DOCK®*C. ENTER NEXT BEST PYP=- '
N . JETTISON LM, .
] ] ]
L] L] L]
. )
11-23] L0555 GF 3 02 TANKS ‘TLAUNCH YA. CONTINUE MISSION- SAUX BATTERY WILL POWER SMJCH*S,
AND/GR 3 H2 TANKS ' * ISOLATE SURGE TANK ’
1 . BEFORE 800 PSIA .
' ] ]
'TLC *B. ENTER NEXT BEST PTP- .
. . NO~GO FQOR LOI !
. . )
"POWERED *C, CONT INUE MISSION= *
‘DESCENT ¢ NO~GC FDR LUNAR STAY '
L] " (]
*ALL *Da ENTER NEXT BEST PTYP=- Y
. ' ' RETAIN LM [F POSSIBLE '
L} L] L]
RULE MUMBERS 11-24 ¢ ' '
THROUGH 11-49 ARE ' ' ’
RE SERVED ' ¢ '
MISSION [} REV] LCATE SECTIGN GRUUP PAGE
APOLLO 1% FNL] 9/3/71 | CSM CRYOGENICS SPECEFIC
POMER SYSTEM 11-3

l46



NASA - Manned Spacecraft Center
MISSION RULES
SECTION 11 -~ CSM CRYGGENiCS - GOUNCLUDED

ITEM
INSTRUMENTATACN REQUIREMENTS
. MISSIOUN RULE
11-50] MEAS DESCRIPTICN PCH GNBGARD TRANSDUCERS CATEGORY REFERENCE

32 TANK 1 QTY SC0032¢ METER COMMON 2 OF 3 11-20,421,22
dé TANK 2 QTY 5C0033¢ METER ' COMMON MANDATAORY
02 TANK 3 QTY SCON31Q METER COMMON
02 TANK 1 TEMP SCQ041T ——— : e — HIGHLY 11-2n,21,22
u2 TANK 2 TEMP 5CQN42T | —— ——— DESIRABLE
uZ TANK 3 TEMP SCD0S55T } ——— —~———inm ,
H2 TANK 1 QTY SC0030Q METER COMMON - 2 QF 3 11-21,22
H2 TANK 2 QTY SCO231Q METER COMMuN MANDATOR Y
HZ TANK 3 QTY $C0050¢Q METER CUMMON .
H2 TANK 1 TEMP SC0043T em=-- —————— HIGHLY 11=-21,22
HZ2 TANK 2 TEMP $C0Y44T ————— —-————— OESIRABLE
HZ TANK 3 TEMP SCO054T —————— —————
u2 TANK 1 PRESS sCO037P METER COMMUON 2 OF 3 11-20,21,22
02 TANK 2 PRESS sCO23sp . METER COMMON MANDATORY 11-20421422
J2 TANK 3 PRESS SC0053p METER COMMON
H2 TANK 1 PRFSS $C0y 399 METER COMMON 2 OF 3 11~-21,22
He TANK 2 PRESS SCOQ4ne METER COMMON MANDATORY 11-21,22
H2 TANK 3 PRESS sCodszp METER COMMON
N2 TANK 2 AND 3

MAN. PRESS 5Co0A9P Cew COMMON HD
U2 TANK 1 HTR

TEMP SCOO70T METER COMMON HO 11-23
J2 TANK 2 HTR

Te MP SCODTLT METER COMMON HD 11-23
J2 TANK 3 HTKR ,

TEMP scoor2y METER CUMMON HD 11-23

NOTE---PRESSURE OR QUANTITY MEASUREMENT REWUIRED IN EACH CRYD TANK.

MISSION JREV] DATE ~ fSECTION GROUPR PAGE

APOLLG 1SPFNL] 5/3/T71 JCSM CRYOQGENICS INSTR REQ
11-4
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NASA - Manned Spacecraft Center

MISSION RULES
SECTIOK 12 = CSM ELECTRICAL POWER SYSTEM

ITEM

i2-1

t2=-2

123

12-4

12-5

le=é

12~7

12-8

' GENERAL °*

LAUNCH

Al LAUNCH WILL BE CUNTINWEC AS LONG AS SUFFLCIENT ENERGY IS AVAILABLE TO PERFORM AN ENTRY INTU
AT LEAST PTP 2-1. THERE MUST BE AT LEAST ONE MAIN BUS AND ONE AC BUS {THROUGH MODE I AMD
[l REGIONS) OPERATLCNAL TC CONTINUE.

B THE LAUNCH PHASE WILL NJUT BE TERMINATED AS LONG AS THREF ENTRY BATTERIES REMAIN TO SUPPLY
MAIN BUS LOADS CR OME ENTRY BATTERY AND ONE SM PUWER SOURCE HEMAIN.

PUWERED DESCENT

THERE ARE NO EPS FAILWRES FOR WHICH POWERED DESCENT wllL RE TERMINATED.

ALL PHASES
THE MESS1OM WILL BE CONTINUED AS LU&G AS THE REUUIRED MUMBER OF FUEL CELLS ARE AVAILABLE AND ARE

CAFABLE OF SUPPORTING MISSION REQUIREMENTS CF 75 TQ 90 AMPS (WI{THOUT BATTERY SUPPLEMENT EXCEFT
UURING 5PS5 DELTA V'S) ANC THREE GOOUD ENTRY BATTERIES REMAIN.

BATTERY IS CUNSIDERED FAILED I[F===
A LAUNCH= A BATTERY BUS VOLTAGE IS 0.5 VCLTS LESS THAN THE CNORRESPONDING PAIN BUS,

Be ORBIT= AN ENTRY BATTERY CUTPUT IS LESS THAN 3 AMPS WHEN CONNECTED TN A MAIN BUS DURING SFS
MANEUVEKS (NOMINAL TCTAL BATTERY CURRENT FUR SPS MANEUVERS IS 20 #/- 2 AMPS}.

L; SUSTAINED BATTERY CHARGER GUTPUT TO AN ENTRY HATTERY IS GREATER THAN 2.0 AMPS AND ALL LOACS
HEMOVED. ’

Ue THE AUX. HBATTERY CANMNDT SUPPQRT REQUIRED MAIN BUS LDADS.
AN AC 8US IS CONSIDERED FAILEL IF ANY TwO PHASES CANNOT BE MAINTAINED GREATER THAN 95 VOLTS.

AN INVERTER 15 CONSIDEREL FAILED [F=~--
A, OUTPUT VOLTAGE ON ANY PHASE IS GREATER TRAN 130 VAC.

be UUTPUT VOLTAGE ON ANY TwO PHASES IS LESS THAN $5 VAC.

FUEL CELL IS CONSIDEKED FAILEG FGR MISSION PLANNING [F===

A, FUEL CELL CANNOT SUPPLY SUFFICIENT PUWER TO MEET ITS UWN PARASITIC LCADS (5 AMPS PLYS
INLINE HEATER PUWER AS REQUIRED).

B FUEL CELL HZ LOUP 1S CONTAMINATED WITH KOH.
Co REGULATED H2 PRESSURE IS LESS THAN 36,7 PSIA {(CORRESPONDS TG N2 PRESSURE SHIFT DOwN TO 28.2

PSIA FGR CRITICAL OPERATION- LOWER N2 PRESSURE CAN BE MANAGED AY TURNNG OFF H2U TAMK
PRESSURE) .

TLI MINIMUM PURGE CAPABILITY IS RBOUTH OXYGEN AND HYDROGEN ON ONE FUEL CELL AND AT LEAST OXYGEN CW
ONE OTHER FUEL CELL.

RULE NUMBERS 12-9 THRUUGH
12-19 ARE RESERVED.

MISSION REV] DATE SECTION GRuUP PAGE

APOLLOD 11 FNL] 5/3/7F | CSM ELECTRICAL GENERAL

POWER SYSTEM 12-1




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 12 ~ CSM _ELECTRICAL POWER SYSTEM - CONTINUED

1 an

irem

" SYSTEMS MANAGEMENT ¢

12-23] BUS MANAGEMENT
Ao ONE AND ONLY ONE FUEL CELL WILL BE TIED TO BOTH MAIN BUSES,

Be INVERTERS WILL BE CONFIGURED SUCH THAT MAIN BUS A WILL SUPPLY AC BUS 1 AND MAIN BUS B  WILL
SUPPLY AC BUS 2.

Co MAIN BUS VOLTAGE WILL BE MAINTAINED GREATER THAN 26.5 VDC AND LESS THAN 31 VvOC. uUNE  FUEL
CELL MAY BE OPEN CIRCLITED FOR CPTIMUM VOLTAGE AND POWER MANAGEMENT ,

)8 THE BATTERY GHARGER wiLL BE USED TG GHECK OUT 4 SUSPECTED SHORTED BUS (EXCEPT MAIN HBUSES)
AFTER ALL EQUIPMENT AND PUWER SUURCES HAVE BEEN REMOVED FROM- BUS.

[ MINIMUM MAIN BUS VOLTAGE WILL BE MAINTAINED TO 6F CUMPATIBLE WITH UNLINE OPERATICN

EWUIPMENT,
1. s5ps- 24,5
2. PGNS 25,0
3. AUTO SM~RCS é2.0
4,  AUTO CU-RCS 21.0
5. DIRECT SM-RCS 21.0
6. DIRECT CM-RCS i7.0
7. INVERTERS 19.0

12-21] BATTERY MANAGEMENT
A BATTERIES A AND 8 WILL BE USED TG SUPPLEMENT MAIN BUS LUADS FRUM T=75 SECONDS TO INSERTIOM.

4, BATTERIES A ANU B Wili ¢E USED TU SUPPLEMENT MAIN BUS LOADS FOk 5P5 MAREUVERS. BATTERY ¢
WILL BE RUTATED TO MAINTAIN BATTERY BALANCE [N THE EVENT THE BATTERY CHARGER FATLS.

C. 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 QUT
GF BATTERY BY LQADS

2. WHEN oATTERY CHARGER CURRENT DECREASES TU O.62 AMPS (CORRESPUNDS TC 39.8 VDC
AT THE BATTERY BLS)

De THREE BATTER{ES WILL EE TIED TO THE MAIN BUSES FOR DEORBIT MANEUVER AND ENTRY.

E. BATTERIES ARE CONSICEREC TO HAVE 40 AMP~HR. CAPABILITY INFLIGHT AND 45 AFP=HR CAPABILITY FCR
PUSTLANDING.

Fe A SINGLE BATTERY THAT CANNGY BE RECHARGED WILL NOT BE USED EXCEPT DURING DEORBITy ENTRY AND
POSTLANDING.

G BATTERY VENT VALVE WwILL REMALN CLCSED UNLESS MANIFULD PRESSURE IS GREATER THAN & PSLA,
VENTING UPERATION WILL BE ALLOWED TO TRUUBLESHUDT A SUSPECTED FROZEN DUMP,

Ha THE AUX BATTERY NILL MCT BE USED FGR NCRMAL MISSLON OPERATIONS.

MISSEON REV ] CATE SECTION GRUUR PAGE

APOLLO 1S]FNL | 5/3/71 JCSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRICAL POWER $YSTEM - CONTINUED

K ITEN

12=23

12-23

FUEL CELL MANAGEMENT

A

FUEL CELL WILL BE *SHUTCCHN' FOR THE FOLLOWING=---~

1. SUSTAINED CURRENT QUTPUT LESS THAN S AMPS

2. FUEL CELL H2 LOOP IS CONTAMINATEC WITH KUH

3.  REACTANT LEAKAGE JECPARDIZING MISSION DUKATION
FUEL CELL MAY BE 'UPEN CIRCUITED' FOR THE FOLLOWING=~-~
1. SKIN TEMP GREATER TFAN 475 DEG F.

2 TCE TEMP bREATéR THAN 225 QEG £

3; FAILURE OF H2 PUMP (R GLYCLL PUNP

4 VGLTAGE MANAGEMENT

Sa FUEL CELL CANNLY BE PUKGEC AND TIME TU GU IS GREATER THAN PREDICTED FUEL
CELL LIFETIME

FUEL CELL U2 AND H2 PURGES WILL NURMALLY HE PERFURMED AT 24 AND 48 HOUR INTERVALSH
RESPECTIVELY, HOWEVER, THE INTERVALS WILL BE FLEXISLF TO COINCINDE WITH WATER DUMPS (REF.
MR 123-10y WAVTER SYSTENM, *C' AND *0D'),

ADDITIGNAL PURGES WILL BE INITIATED AS CPERATIONAL CONOITIONS DICTATE.

FUEL CELLS wiLL NUT BE PURGED FCR CGNFIRMED HIGH PH INDICATION.

EACH HZ2 PURGE wItL NURMALLY BE PRECEDED 8Y 20 MINUTES UF H2 VENT HEATER OPERATIOUN FOLLOWED
BY 17 MINUTES OF HEATER UPERATIUN AFTER PUKLE CUMPLETION.

FC INLINE HeaTERS WILL ~NCRPALLY OPERATE IN *AUTOY CONTINUOUSLY.

REACTANT vALVES MUST REMAIN CPEN AT ALL TIMES UNLESS THE FUEL CELL IS DECLARED FAILED,
ADDITICNAL PCWER LOALCS wILL BE ADDED AS REQUIRED Tu MAINTAIM FC RAD OUT TEMP GREATER THAN
=40 DEG. IF CRYD BUDGET JEOPAKDIZED (R RAD UUT TEMPS NOT MAINTAINED GREATER THAN -40 DEGe
FC KAD wliiLb BE PLACED IN ENMERGENCY BYPASS.

UNE FUEL CELL MAY BE PUAGED TO PRECLUDE VENTING OF CRYD  TANKS OR FOR  CRYD PRESSURE
MANAGEMENT,

{F IT BECCMES UPERATICNALLY NECESSARY Ty SHUTDCWN UR JPEN~-CIRCUIT A FUEL GELL, THEN FUEL
CELL 2 wiLL BE SELECTED.

INVERTER MANAGEMENT

IWVERTERS MAY BE REMUVED FROM LINE FUR ANY OF THE FOLLOWING REASONS=~-

A

"B

[NVERTER TEMP GREATER TEHAN 1950 DEG F

SPACECRAFT LOAL MANAGEMENT

KULE NUMBERS 12-24 THROUGH
12-29 ARE RESERVED

MISSION REV] CATE SECTION GRQUP PAGE

APOLLO 15 FNLY 5/3/71 § CSM ELECTRICAL MANAGEMENT
POWER SYSTEM 12-%




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 12 - CSM ELECTRIGCAL POWER SYSTEM

= CONTINUED

« JRULE JCuUNDITION/MALFUNCTION' PRASE ? RULING ! CUES/NOTES/COMMENTS
L] 1] v o ': ------------ ToTTETmEEmETTeT
L] 1 L]
' ) o
* SPECIFIC MISSION RULES !
L] L] 1]

12-31] LOSS UF UNE FUEL *LAUNCH *A. CCATINJUE MISSIUN YHAT € #WILL USED TC SUPPLEMENT MAIA
LELL {0QUTPUT ' v *BUSFS LOADS DURING SPS BURNS TU HACK
LFas THAN 5 AMPS) ¢ * 1. IF LOSS IS #C 3 OPEM 'up ANY SUBSECLENT FUEL CELL

' ' CIRCULT AND CONFLGURE'FAILURES. BAT C MAY RE TIED 7¥C
. . FC 2 TC MAIN BUS B VEITHER UK 8uTH BUSES.
' ' ONLY, '

r 1

Y *B. CONTINUE MISSIUN '

' ] .

1 * 1. OPEN CIRCUIT FUFL '

' . CFELL '

V [l '

' ' 2. IF LGSS (S FC 3 '

' ' CENFLGUKE +C 2 TO *

' ' MAIN PUS B UNLY. :

1 . 1

¢ ¢ 3. IF FUEL CELL CANNDT ¢

' ' BE RESTLRED, PERFURM 1

' ' . SHUTDCWN. '

+ ) L]

' [ '

12«41 LUSS uF Twh FUEL PLAUNCH *A. CONTIANUE MISSION ‘LM SYSTEMS MAY RE USED TO SUPPLEMENT

CELLS (UUTPUT LESS ¢ . *CSM PUWER .

THAN 5 AMPS EACH) ¢ ' AFTER 2 + 19 GET *
‘ *  PEKFORM '
L] * L]
' ' L. EDS AUTG/0FF TO OFF.
[ . YA,2 AUX HATTERY MAY BE USED IN LIFU
1 ' 2. TIE BAT C TiJ BOTH *0fF RAT C
' ' MAIN QUSES. N
' [ '
PPOMERED  "B. CONTINUE MESSIUN- '
*DESCENT ¢ t
' * NO-GC FOR LUNARK STAY !
’ . [
'PGUST CUCKICa WO-GO FOR LUNAK STAY—
[l ' ’
' * RETAIN LV IF POSSIBLE  *
L] . []
*TEC *0, GO FCR CSM EVA ‘
' + '
YALL YE. ENTER NEXT BEST PTP~  *E. uUNE ENTRY RATIERY OR AUX BAT MAY
' . *BE USED TO SUPPLEMENT REMAINING FC
' * 1, CONNECT REMAINING  'FUR G AND N ALIGNMENT PRIOR TO
' ] FUEL CELL Tu BUTH  "DEGRBIT,
' . MAIN BUSES., .
L] . L)
' * 2. PERFCRM POWERDCWN TO "E.2 REF CREW EMERGENCY PUWERDOWA
' ' MAINTAIN MAIN BUS  'PROCEDURE.
* ' VOLTS GREATER THAN J
' ' 24.5 VCC. . ]

MISSION REV] LATE SECTICN zRUUP PAGE
APULLO 15|FNL] 53/3/71 JCSM™ FLECTRICAL FUEL CELLS
POWER SYSTEM 12-4
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MISSION RULES
BECTEION 12 ~ CSM ELECTRICAL POWER SYSTEM - CONTINUED

koJRULt JCORDITLUN/MALFUMCTION'  PHASE ¢ RULING ' CUES/NOTES/COMMENTS
L] L] ’
L] 1 L X

12-32] LOSS JF THREE FUEL ¢ ' LM SYSTEMS (IF AVAILABLE) HMAY &F

CELLS ' . *USED TO SUPPLEMENT FUEL CELL POWER,
1 + T

A. LJTPUT LESS THAN 'LAUNCH  'A. CONTINUE MISSION .

10 AMPS EACH ' . ‘

L] L] L]
' ' 1. AFTER 2 + 00 .
' . EDS AUTO/OFF TO '
. ' OFF. '
Al L] L]
1 ' 2. TIE BAT C 10 ¢
' ‘ BCTH MAIN BUSES. '
L] L] 1
‘ * 3, TIE AuX BAT TO *hA.3. 4.75 HOURS LEFT IN  0k81T
. ' MAIN A, YBEFORE DECRBIT MANFUWER,
t L L] .
. 1 L
’ ' 4, PCWER DOWN TU '
' ' 50 AKPS AND ENTER .
' ' 3-1 IF FUEL CELLS '
. ’ CANNOT BE RESTOKED
L L] L]
'POWERED 'B. CONTINUE MISSIUN- ¢
'DESCENT ¢ '
‘ ' - NG=GL FLR LUNAK STAY *
1 L] L}
tALL *C. ENTER NEXT BEST PTP .
L] ) L]
L 1 t
L] L] L
t 1 L]

12-33] LUSS OF ALL Sk POKER! ' *USE LM SYSTEMS IF  AVAILABLF.
PLUS UNE ENTRY ’ ' *RESEKVE ENTRY BATYERLES FOUR ENTRY,
BATTFRY CURRENT ' : '

LESS THAN 50 PEXCENT® '
JE LUAD GN cITHEW 0 ' '
REMAINING BATTERY ¢ ' . '
1 L] *
CLAUNCH %8, ABUKT *A.  ASSUMES ALL THREE FUEL CELL
' ‘ *CUKRENTS LESS THAM QR EQUAL TO 5
' ' *AMPS AND AATTERY ¢ TIED TO AU0TH
' . CMAINS.
[ + . .
e YE, ENTER NEXT BEST ATP '8, 2.4 HOURS LEFT IN ORBIT BEFQRE
. ' OR PTP *SPS IGNITTON
' ' PERFGRM EMERGENCY '
' ¢ POWER DOWN '
* L] 1
'PUWERED  *C, GUNT INUE MISSIUN ‘
*DESCFAT ' NO GO FOR LUNAK STAY. '
L] L) )
‘aLL *D. ENTER NEXT EEST PTP ‘
' ' PENFCRM EMPRGENCY .
. ' PCWER DCWN '
t ] L]
t L] L)
1 L] L]
t . .
mIsston  fRev] care SECTICA GROUP PAGE
apcLLo 1sf L] 543771 | CSM ELECTRICAL | FUEL CELLS
POWER SYSTEM 12-5




NASA - Mannasd Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRICAL POWER SYSVEM = CONTINUED
n PRULE PCUNDITION/MALEUNCTION' PHASE 4 RULING ' CUES/NOTES/COMMENTS

1 L] L) T N
. d L] L] L]
12-34] USGRADED FUEL CELLS='LAUNCH  'A. CONT INUE MISSTON- .
(UNSBLE TC SUPPORT ° ' '
NURMAL ODRIFTING ‘ . !
FLIGHT LOADS = SCS AND ¢ . .
GEN POWERED DOWN - "POWERED *8. CONTINUE MISSION '
AND MAINTAIN My BUS *DESCENT *  ND GG FOR LUNAK STAY '
VOLTAGE GREATER . . '
THAN 26.5 VDC) . . '
L] [} t
“aALL *C. ENTER NEXT BEST PTP= '
L] 1] L]
1 ] L] ,
L] [} [}
1 * L]
KULL NUMBEKS 12-35 9 ' '
THEJUGH 12-39 ' ’ '
AxE RESERVED, ' ' !

missioN | xev] nate SECTION GROUP P AGE
apcLeo 18 Fae| 573771 esm enecTrical | fuEL ceLLs
POWER SYSTEM 12-6
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NASA - Manned Spacecraft Center

MISSION RULES

ION 12 - CSM ELECTRICAL POWER SYSTEM

- CONTINUED

A I'RULE

12=40)

le=4

12=42

12-41

FCONDIT{Un/MALFUNCTTON®

LUSS JF GNE ENTRY
BATTERY {QUTPUT
LESS THAN 3 AMPS
WHEN TIED TO MAIWN
BUS)

LuSS OF TwD ENTRY
BATTERIES (OUTPUT
LESS THAN 3 AMPS
EACH wHEN CCNNECTED
Tu MALN BUS)

® % e 4 e e e e mea e ®E . e.amEeEe oea = % &= oeae ma-a

LuSS UF GATIERY

CHARGER

Lays JF auXx bAT

FULE NUMBERS 12-44
THRUUGH 12-49 ARE
KESERVEU «

e @ e A e s s e omosomoa e Ememeam o = Eomeomek o s omoe s W

PHASE ¢ RUL ING

LAUNCH A. CCNTEINUE MISSIUN

L. EDS AUTU/OFF Tu
OFF.

2. IF LOSS GF BAT Ay

TIE BAT C Tu MA&IN

A,

3. IF LUSS UF uAT fi,
TIE BAT C Tu MAIN B,

P
—
-
@
-

BASED UN FAILURE MUDE,
CUNS IDERATIuN wiILL BE
GIVEN Tu CONTINUING
NOMINAL MISSIUON.

=
.

LAUNCH
AS ONE $M PGWER SUURCE
REMAINS.

l. EDS aUTU/OFF TC
JFF,
2+ ENTER NEXT HEST PTP

PRE-PCI

o=
.

EATER NEXT vEST PTP-
NJ-GC FCR PCI

PUWERED
DESCENT

CUNT INUE MISSTum=—~
NU=-GO FOR LUNAR STay

(=]
.

ALL ENTER NEXT BEST PTP-

USE CNC BATTERY ENTRY
PRUCEOQURE.

™
.

Ev CUNT INJE MISSTun=
RUTAT: BATTERY C FU'R
BURNS TC MAINTAIN

BALANCED BATTE<IES

@
.

Nu=-GC FCR LOI

[F SUM GF THO LURWEST
ENTRY BATTERIES

LESS THAN 45.d AMP Hks.

(gl
.

NO-GC FGR uUNDUCK

IF SUM CF TwWuU LUREST
ENTRY BATTERIES

LESS THAN 42,4 AMP HKS,

CONT INUE MISSIUN

I R T T I O T T T T e T T T T T T e
oy
-

CONTINUE MISSIUN AS LONG

* CUES/NOTES/COMMENTS

*Be IF LOST DURING SPS MANFUVER,
*CUNTINUE NN REMAINING BATTERY,

Y

'D. IF LUSS DURING
YAYTEMPT TD TIE
"MAINS.

SPS
BATTERY C

MANE UVER
TUO BOTK

MI 5S40

REV] DATE SECTION GROUP

PAGE

APCLLO 1

Sf FNL] 5/73/71 | CSM ELECTRICAL BATTE

PUWER SYSTEM

CHARGER

RIES/

12-7
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NASA - Manned Spacecraft Center

MISSION RULES

SECTIUN 12 ~ CSM ELECTRICAL PUWER SYSTEM =~ CUNTINUED
i FrULE PLANDITION/MALFUNCTION'  PHASE ¢ RUL ING ! CUES/NOTES/COMMENTS
JEP b ——— e ——— ————————— - ——— et ma e re— - —-———-— ———— - L e T T
h ] + [
d ] . L
. [l 0 ]
le=50] mMabie BUs TIE MCTOR ¢ v ¢
SKITCH FALLURES ’ ' '
R . +
Ae LivE MOTOR SWITCGH 'LAUNCE *A. 1. CUNTINUE MISSION '
FATLS OPEN ! ' !
' * (A) LF MOTOR Sw M
! ' A/C TIE BAT '
' ' C T4 MAIN *
' ' BUS A. '
[ . '
' ' tB) IF MCTUR SW 8/C
' ' TIE BAT C TC '
' : MAIN BUS B. !
] ] [
vALL ' 2, COCNTiNUE MISSION YA.2.  BATTER{ES MUST BE  CHARGEL
' ‘ CLCSE ALTERNATE CTHRUDGH GPFN MUTGOR  SW. LEAVE BAT
! ' MCTCR 5w AND USE TRLY € CLOUSFED FAR CHARGING.
' N MATIN ub TIc CH'S !
' ' AS MLTCR SWITCHES. '
[ ' 1
] ] [
be UNE Ur BUTH TALL *B. CONTINUE MISSIUN ‘ha EF BUTH  MOTOR  SWITCHES #§AIlL
MUTUR SwW FAILED ! ' USE CB'S AS MUTOR 'CLOSED, BATTERIFS CANNOT BE CHARGED.
CLJSFD ' ' SHITCRHES, ‘
MISSTULUN REVE ODATE SECTIUN GRUUP PAGE
APCLLO 15) FNL| 573771 ] LSM ELECTRIUAL ce
POWER SYSTEM DISTRIBUTIUN 12-8
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NASA - Manned Spacecraft Center

MISSION RULES

CSM ELECTRICAL POWER SYSTEM -

CONTINUED

RULE JUONDIT LON/MALFUNCTION®

MATIN BUS A
SHORTED GREATER
THAN 25 AMPS

Le=n1] 4.

L]
L]
1
L]
1
1
Ba MAIN BUS '

SHURTED GHEATER ¢
THAN 25 AMPS

[
&
[
1
[l
L}
(]
[}
L
[
*
.
[}
[

)
]

Ca MAIN BUS SHORTED !
GvEATER THAN 25
Ar95% AND FUEL
LeLL{Ss) CANNOT
st U1 SCOCMNECTED
FhM SHORTED sUS.

‘ALL
'

PHASE ! RULING '

LAUNCH YhAsl. CUNTINUE MISSILON

ECS AUTU/OFF - UFF

FC 2 TO MAIN B
CNLY

BAT C TO MaIN B

INVERTER 3 TO AL
1y MAIN B

PCWER DOWN MAIN A

1]

L]

L

1

L]

t

1

]

L]

]

L}

]

L]

L]

1

t

1

TVC CIMBAL OKRIVE, !
Py Y} - 2 !
L]

(G) GiMBAL MOTOR CBtS
CUNTREL (Y AW 24 '
PATCH 2} BAT 8 - ¢
OPEN AFTER GIMBAL ¢
MOTGR Tukh UN ¢
L]
PRE-PLI €NTER NEXT BEST PTP = !
wu GC FCR PDE. RETAIN !
LM DEBCENT STAGE FUR !
TEI. ¢
L]

L]

1

L}

L]

L]

L]

L]

t

L]

L}

L]

L]

L]

L]

[}

L]

[

[]

L}

L

L]

.

1

1

L)

1

*

POWERED
VESCENT

CONT INUE MESSTUN
M) GC FOR LUNAR STAY
ALL tNTER NEXT BEST PTP,
POwfk CCWh MAIN A,

LAUNCH CONTIKUE MISSIUN

tA} EDS AUTQIUFE =~ ULFF

() RAT € TO MAIN A

{C) INVERTER 3 Tu AC
2y MAIN A

(D) PUWER DOWN MAIN B

PRE-POT ENTER NEXT BEST PTP -
hu GL FUR PDi. RETAIN
LM DESCENT STAGE FOR

TELl.

POWERED
DESCENT

CONT INUE MISSION
NO GO FOR LUNAR STAY
ALL ENTER NEXT BeST PTP
FOMER DCWN MAIN ©

LAUNCH ABGRT

ENTER MNEXT BEST PTP IF?
MAIN BUS NOT RESTORFD ¢
D GU Fuwx POLe RETAIN
LH CESCENT STAGE FOR
TES.

PRE~-PDI

PCHERED
DESCERT

CONTINUE MISSION
NO GC FUR LUNAR STAY

ENTER NEXT bseST PTP

‘Col.
*DISCONNECT
*INOICATED 8Y FC
TGRAY.

Cote
tSHOKTED,

CUES/NOTES/COMMENTS

MOTOR SWITCH TC
SHORTED BUS
SHORTED BUS T/8

FAILURE OF
FRQOM

IF FUEL CELL
CLOSE FC

FEED CIRCUITRY
REAL TANT  VALVES.

MISS10N

REV] CATE SECTION GROUP

PAGE

APLCLLO 15

FNLY 573771 JCSM ELECTRICAL oc

POWER SYSTEM

DISTRIBUTION

12~-9




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 12 - CSM ELECTRIGAL POWER SVSTEM

= CONTINUED

K JRJLE FCOUNDITION/MALFUNCTLION' PHASE ® RULING ' CUES/NUTES/COMMENTS
- . - 1 L] o T -
. L] L
. L] L] L]
lz-52] A. BATTERY BUS 'LAUNCH  *A.l. CONTINUE MISSION *A.l.  GREATER THAN 18 AMPS WILL
SHORTED ' ' 'CAUSE BATTERY BUS VOLYAGE Tu BE LESS
GREATER THAN S ! ' *THAN OR EQUAL TU MAIN BUS VOLTAGE.
AMPS ' " '
' ' (A} PLACE EOS .
' ' AUTQ/QFF TO UFF. °
. L] 1
N ' t3) OPEN ASSOCLATED ¢
' ' MAIN BUS TO BAT ¢
' ' BUS CB. '
L] L] .
' ' (C) TIE BAT C TU '
' . ASSCCIATED MAIN  *
* ' BUS . '
L] L} L]
YPRE=-PCI * 2. ENTER NEXT BEST PYP~ ¢
' . NO GO FOR PDI !
' . RETAIN LM DESCENT '
' . STAGE FCR TEI '
L] L] L}
*POWERED * 3, LUNTINUE MISSIUN- '
SDESCENT ' NO GC FCR LUNAR 5TAY ¢
+ . ]
YALL ' 4. ENTER NEXT BEST PTP  tA.4.  REMUVE POWER FRJM BUS, IF
' ' IF BUS ACT RESTORED  'SHUKRTED LESS THAN OR EQUAL TO L€
' ' YAMPS, POWER BUS JUST PRIOR TO ENTRY
' . ‘TO MAINTALN SECS REDUNDANCY.
L] L) AJ
d. BATTEKY BUS ALl *Be CONT[NJE MISSION '
SHORTED LESS THAN! ' REMOVE PCWER FROM BUS ¢
5 AMPS . ' EXCEPT FLCR MANEUVERS '
' * AND ENTRY .
1 1 Ll
12-53] GATTERY KELAY BUS ! . !
SHCRTED ' N '
. [ t ]
Ae SHURT GREATER VLAUNCH  'A.l. CONTINUE MISSTUN '
THAN 2,0 AMPS ' ' '
. L]
*POWEKED ' 2. CONTINUE MISSIUN. '
TDESCENT ° NO GC FER LUNAR STay *
L] ] t
tALL ' 3. ENTER REXT HEST PTP ¢
' ' OPEN ATTERY BUS TO ¢
' ' BATTERY RELAY BUS '
' ¢ cprs. - '
+ L] L]
oo SHURT LESS THAN *ALL "B.CONTINUE MISSION *6. CHARGE BAT B8 CONTINOUSLY WILTH
2.0 AMPS ' ' *BAT B POWER ENTRY AND POST LANDING
' ' 'CB OPEN. CONSIDER BATTERY CHARGER
' ' 'LOST FOR MISSION PLANNING.
L4 L] 1’
1 . t
1 Ll L}
L) 1 1
MISSION | REv] CATE SECTION GRUUP PAGE
APCLLO 15| FNL] 5/3/71 JCSM ELECTRICAL | ©CC
POWER SYSTEM CISTRIBUTION 12-10
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199
MISSICN RULES

SECTION 12 - €SM ELECTRICAL POWER SYSTEM - CONTINUED

RULE JCUNDIFION/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS

- -
,
L]
L}

12-54] A. LUSS UF BAT L AUNCH

A.1 CONTINUE MISSION
RELAY BUS DR (NE *
BATTERY BUS, ]
{UNABLE Tu PUWER *PRE-PCI 2. ENTER NEXT BEST PTP-
BUS) ' NO=GO FOR PDI,RETAIN
¢ LM DESCENT STAGE
' FOR TEI. ‘
L]
*PONERED 3. CONTINUE MISSION-
*DESCENT NU-GC FUR LUNAR STAY
.
TALL 4, ENTER NEXT BEST PTP
R

Bs LUSS OF ONE MAIN *LAUNCH
BUS LUNABLE TO J

@
.
—
.

CONTINUE MISSION

POWER BUS) *PRE-PD! 2, ENTER NEXT BEST pTP-
' NO-GO FOR PDILRETAINM
! LM DESCENT STAGE FOR
' TEIL.

]

*POWERED 3, GUNTINUE MISSION
"DESCENT NO=GO FCR LUNAR STAY
L]

'*TEC 4. 'NO-GO FOR CSM EVA

L]

VALL 5. ENTER NEXT BEST PTP~-

RETAIN LM, IF POSSIBLE

KULE NUMBERS 12-58§
HKOUGH 12-59 ARE
RE SERKVED «

D R T T T T T T T T T T T T
L I T I T N I I T T L T T T T O e

MISSION REV] DATE SECTICN GROUP PAGE

APOLLO 15] FNL] S5/3/71 § CSM ELECTRICAL ec
POWER SYSTEM DISTRIBUTION 12-14




NASA - Manned Spacecraft Center
MISSION RULES

SECTHON 12 - (SM ELECTRICAL POWER SYSTEM - COUNTINUED

20N

RULE JLINDITIUN/MALFUNCTEON®  PHASE ° RULING ' CUES/NOTES/COMMENTS
. . " 1 Tt - TTTmEmTeeee "
L) ) . .
12-¢7| LGSS OF Twn . TLAUNCH  *A, CUNTINJE MISSION *PLACE REMATNING INVERTER ON BUTH  AC
INVERTERS . ' 'BUSES.
'PRE-PLE  *B. ENTER NEXT BEST PTP- '
N *  NO-GO FOR PDI. RETALN LM*
. . *  DESCENT STAGE FOR TEI ¢
. L )
*POWERED  *Co CONTINUE MISSIUN~ '
*DESCENT ' NU~GL FUR LUNAR STAY '
) , L]
YTEC *Cs NO-GG FOR CSM EVA '
L] L .
tALL 'E. ENTER NEXT BEST PTP- '
' Y RETAIN LM .
1 . ’ )
12-61] LuSS UF GNE AC BUS 'LAUNCK  *A, CONTINUE MISSLUN ¢
(TW; PHASES CANNOT ¢ ¢ '
BE MAINTAINED TPRE~PCl  *B. ENTER NEXT REST PTP- ’
UKEATER THAN 95 VAC)H® ' NO-GC FOR PDl. RETAIN LM!
y *  DESCENT STAGE FOR TEL, !
! *  IF PCSSIBLE '
1) Ll L]
*POWERED  *C. CONTENUE MISSION-- '
*DESCEAT ¢ NO~GGC FOR LUNAR STAY '
) . )
YALL 'G. ENTER NEXT BESY PTP- ’
' ' RETAIN LM '
L] L L]
L] ) )
L] 1 L]
t ] .
[] . .
iz-62| LISS OF eaTh ac TLAUNCH  *A, ABURT MUDE I OW MUDE '
BUSES ' ' It '
L] 1 ]
' ' 1. OPEN DIRECT D2 FOR ¢
' ' SUILT VENTILATION, '
) L) +
' ' 2. IF AFTER MUDE [T, "A.2,  INITIATE CONTINUOUS FC M2
' ' ENTER PTP 2-1. 'PURGE FOR COULING.
L] ] L]
YPOWERED 18, CUNTINUE MISSION=- .
TDESCENT ¢ : N
L] Ll ’
L L] .
vaLL *C. ENTER NEXT BEST PTP 'C. FDR CSM ONLY, ENTEK WITHIN 1-1/2
' ' OR ATE- *HOURS, INITIATE CONTINUOUS FC W2
. ' *PURGE FOK COOLING.
N ' 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] L
L] 1 4.
) L} T
L] . L]
L} L) *
] ) L}
RULE NUMRERS 12-63 ¢ N N
THEQUGH 12-69 ARE  * ' '
RESERVED, : ' '
MESSIUN  JREV] DATE SECTION GROUP PAGE
APGLLO 15 FNL Y 5/3/71 | csw ELECTRICAL | A
PUKER SYSTEM DISTRIBUTION | 12-12
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MISSION RULES

SECTION 12 ~ CSM ELECTRIGAL, PUWER SYSTEM - CONCLUDED
L 1TEM
' INSTRUMENTATLCN REQUIREMENTS ¢
MISSIUN RULE
12-772] MEAS DESCRIPTION PCM ONBOARD TRANSCUCERS CATEGORY REFERENCE
AC BUS 1 PHASE A VAC CC020)v ~ METER SEPARATE HIGHLY DESIRABLE
AC BUS L PHASE B VAC METER ==—==m—=~e= HIGHLY DESIRABLE 12-5,6,61
AL BUS 1 PHASE C VAC METER = cemmemeemee HIGHLY DESIRABLE
CCMMUN
METER
AC BUS 2 PHASE A VAC LC02%73v  METER SEPARATE HIGHLY OESIRABLE
AC BUS ¢ PHASE 8 VAC ~-==—== METER = =———;eceea- MIGHLY DESIRABLF 12-5,6,61
AC wbUS 2 PHASE ( VAL  =====-- METER —e—wws——e—-——  HIGHLY DESIRABLE
AAIN BUS A vDC CL0206V  METER SEPARATE 1 OF 2 12=32452,26GC
MalN BUS & VDL CCO207v  METER SEPARATE “ANDATCRY 12-22
3AT HUS A voC CCO21Iv  METER SEPARATE HIGHLY OESIRABLE
bAT bBUS B VvOC CCO21Lv  METER SEPARATE HIGHLY DESTRABLE
BAT RELAY BUS Vbl CCO232v  METER SEPARATE HIGHLY DESIRABLE
AT A CUKRENT CLR222C METER CaMMON
bAT B CURRENT CCC223C METER COMMON 2 OF 3 MANDATCRY 12=4,33,40,41
naT L CUKREAT CCO224C METER CCMMAON
FC 1L CURKKENT SC2L13C METER CUMMON
FC 1 J2 FLO SC2141R  METER CUMMUN 1 UF 3 MANDATORY 12-7,31,32,33,
FL L HZ FLC SC2139R METER CaMMun 224
FL 2 CURRENT* SC2114C METER CUOMAIN
FL o2 02 FLO SC2142R METEK COMMUN 1 OF 3 MANDATORY 12-7431432,33,
F{ 2 H2 FLC SC214IR METER COMMUN 22a
FC 3 CURKRENT SC2115C METER COMMON
FC 3 02 FLO SC2la4r  METER CUMMON 1 OF 3 MANDATCORY 12-7,31,32,33,
FC 3 H2 FLC SC2L41R METEK C OMMON 22h
daT LHARKGFR CURWENT CCO2150 METEKR * COMMODN HIGHLY DESIRABLE
FC 1 SKIN TEMP SC2084T METER CUMMON HIGHLY OESIRABLE
FC 2 SKIN TEMP SC2085T METER COMMON HIGHLY DESIRABLE 12-228
FC 3 SKIN TEMP $C2086T METER COMMON HIGHLY DESIRABLE
FC L COND TEMP SC20A1T  METER CCMMON HIGHLY DESIRABLE
FC 2 CUND TEMP 5C2082T7 METER CUMMON HIGHLY DESIRABLE 12-22B
FC 3 COND TEMP $C2083T METER C CMMON HIGHLY ODESIRABLE
re 1 RAD QU TEMP SC2087T METER COMMON HIGHLY DESIRABLE
FC 2 RAD OUT TEMP 5020837 METEK G OMMON HIGHLY DESIRABLE 12~221
FC 3 RAL CUT TEMP $C2089T METER C OMMON HIGHLY DESIRABLE
AT MANLFCLD PRESS —  ==wewa- FETER = eeeeee HEGHLY DESTRABLE ~==eeea
INV 1 Tewp CCOL75T  MCwS COMMON HIGHLY DESIRABLE =—=====-
INV 2 TEMP CCOLT6T  MCWS CUMMON HIGHLY DESIRABLE ===—=w=
Inv 3 TEMP CCOLTTT  MCws COMMUN HIGHLY DESIRABLE =—=m=e=
fL 1 PH 5C2100x TALKBACK C OMMON HIGHLY DESTRABLE
FC 2 PH SC2l6Lx TALKBACK COMMON HIGHLY DESIRABLE 12-22€
FC 3 PH S5C2162Xx TALKBACK COMMON HIGHLY DESIRABLE
AUK BATT §CO2IIV  =m—meem ———— HIGHLY DESIRABLE
(5M BATT)
NOTE~== USE BAT ¢ IN LIEU CF EATTERY WITH LGST INST
¥ CUMMCN SHUNT FOR FC 2 ANE AUX BATT CURRENT
MISSION REV] DATE SECTION GROUP P A
APJLLU 15] FNLE 5/3/71 {1 CSM ELECTRICAL INSTR REQ
POWER SYSTEM 12-13
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MISSION RULES
SECTION 13 - DOCKING AND UMBILICAL

1TeM

13-3

Li-4

135

13=¢

' GENERAL ¢

THKEE GOUD ONRCKING RING LATCHES 120 DEG APART ARE REQUIRED FUR AN IVT.

DUCKED SPS CR OPS DURNS REQUIRE AT LEAST NINE GUUD COCKING RING LATCHES,

MANNED UNDCCKING OPERATICNS WILL BE TERMINATEC FOR ANY FAILURE NF .A DQCKING RING LATCH Tu
KELEASE. NC ATTEMPT WwILL BE MACE TO DISASSEMBLE A LOCKING AING LAYCH.

WlTH FALLJURE CF THE CSM FOWARC HATCH PRIMARY LUCK/UNLOCKED MECHANISM, THF NOMINAL  MISSION WILL
BE PERFURMED USING THE SECONDARY LOCK/UNLCCK MECHANISHM,

LOSS M vISLAL DUCKING AILS (CCAS ANC TARGETS) WILL NUT INMIBIT DUCK ING AND UNDOCKING.

[F THE DUCKING PRUBE FAILS TC INDICATE EXTEASIUN UR IF BUTH TALK BACK INDICATORS® ARE BARBER
ALty TDSE WILL BE ATTEMPTED. '

¥HOTE ===~THE UNLY DUCKRING PRGBE INSTRUMENTATICA CUNSISFS UF Twu TALK BACK INDICATORS IN FTHE CSM.

“ULE NUMBERS 13=7 THROUGH
13=-1" 4Rt RESERVED

MISSION REV] DATE SECTION GROUP PAGE

APCLLY LSEFENL] 57377t | COCKING AND GENERAL
UMBIL{CAL 13-1




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 13 - DOCKING AND UMBILICAL

R [TEM

13-14

13-1/

13-11

13-14

! MANAGEMENT *

it e e et

FOR MISFIRE OF A DOCKING KETRACT SQUIB, THE REMAINING SQUIB IN THE SAME SYSTEM WILL BE USED Tu
ATTEMPY COMPLETION OF DOCKING. TWO NITROGEN BOTTLES REMAINING ARE NORMALLY REQUIRED TO ALLCwW
UNDOCK ING=~HOWEVERs BASED CN THE FAILURE MCDE, CONSIDERATION WILL BE GIVEN TC UNDOCKING wWITH OAE
NITROGEN BOTTLE REMAINING IN AN OPERABLE SYSTEM.

THE (M FORWARD AND LM UPFER HATbH NORMALLY WILL BE INSTALLEYD FOR ANY TYPE OF MANEUVER (R
DUCKING.

UURING UPERATLONS WHEN CM/LM DOCKED STATUS IS MAINTAINED BY PxUAF PRELNAD ONLY (DOCKING LATCHES
COCKED) CM/LM THRUSTER ACTIVITY ABOUT CM/LM X=AXIS IS LIMITEOD AS FOLLOWS==-

TUNNEL PRESSUKE PSLA CUMBINED CM/LM ACTIVE THRUSTEPS

GREATER THAN 1.5 PSIA INHIBIT ALL CSM KOLL AND L™ YaW CUONTRE
BETAEEN O AND 1.5 PSIA NG MORE THAN 2 JETTS
PSIA NC MCRE THAN 4 JETIS

Lith PROBE TEMPERATURE WILL NGTRINHIBIT DCCKING ATTEMPTS.

RULE NUMBERS 13-15 THRQUGH
13-19 ARE RESERVED.

MI SS{ON REV] CATE SECTION GROUP PAGE

AFCLLO 15 FNL] 5/3/T1 | DOCKING AND MANAGEMENT
i . UMBILECAL 13-2
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SECTIQN 13 - DOCKING AND UMALLLCAL - CONTINED

NASA - Manned Spacecraft Center
MISSION RULES

R FRULE PCUNDITEUN/MALFUNCTION* PHASE ¢ RULING ¢ CUES/NDTES/COMMENTS
e e et el s L R - e e
1 ] . L]
. L] 1 ] L
‘ SPECIFIC MISSTON RULES ¢
» ] .

13-27§ FALLURE TO ACHLIEVE *DOCKEC  "CONTINUE MISSION - C @ ANUNSOOCK/CONPNT (8 MUST Be
UK MAINTAIN POWER * ' YOPENED BEFURE AFTER  CSM
TU X-LUNAR BUS ' *A, OPEN £8 (11) *SEPARATION OF THERMAL
LUADS FROM CSM ' * LTG:  ANUN/DOCK/COMPNT YCONSTRAINTS OF THE LIGHTING CONTROL

t 1 EPS: DES ECA TASSEMBLY (LCA).

L] 4 L]

' t OPEN CB&26) * @ NOMINAL MISSICN MAY BE PERFORMECR
' ¢ LTG:  FLOOD YBECAUSE LCA, AND  BATTERY
! ' EPS: DES ECA PTHFRMAL CONSTRAINTS wWILL NOT BE
' ' *VIOLATFD. .

' B, ALTERNATE USE OF '

' ' BATTERIES 1,243, AND ¢ ' & OVERCURRENT PROTEGTION 1S LOST
' ' UNTIL ACTIVATION fUNTIL & DES ECA €A IS CLOSED

L) L] L] N

1] L] []

1 . L]

L] 1 1

L I ¢ L]

13-21] FAILURE TO ACHIEVE ¢ TDSE *PERFORM CSM/LM FINAL SEP S-IVB/LM  SEP BE  ACHIEVEC
S=1¥n /LM SEPARATION * * CRITHOUT  MATING LEASY ONE
Uk FAILURE TQ MATE ¢ ' PUMBILICAL «

LM UMBLILICALS (P23 ¢ ' '
AND P24} ' . 'POWER CAN BE SWITCHED AND MAINTAINEC
' ' YWITH EITHER PLUG.
* . .
L] t L]
1 L) L]
[] [] [}

13-22] FAILUKF Tg ACHIEYE *DCCKED  *MUST PERFUKM NORMAL '
CSM/LM FINAL + YUNDUCKING '
SEPAKATILN ' ' '

1 L] L]
' *A, RETRIEVE PROBE AND '
' 1 DROGUE AND INSTALL. t
L] L] L]
' '8, AFTER UNCOCKING, '
' ' DEPRESS C(SM AND '
' ' JETTISON PROBE !
* + GVERBCARE. *
1 L] 1]
1] L] L]
1] ] 1]
[] L] L]
[] L] 1]

13-23] FALLURE T0 INDiCATE *TDEE A, CONTINJE MISSTUN- YDOCK ING RING TUNKEL STRUCTURE DAMAGE
DLCKING PROBE EXTEND® ' ATTEMPT TDEE YMAY OCCUR TO THE EXTENT THAT TUNNEL
UR BuTH TALK BACK ' ' *PRESSURE CAN NOT HE MAINTAINED.
INDICATORS ARE ' ' '

BAKBER PULE TUNDCCKED *B. CONTINUE MISSIUN= L
' ' ATTEMPT DBCCKENG '
[ ] 1 L]
1] L) 1
L] t [ ]
[] L] [ ]
L] L] L]

15-24] CANNUT KEMOVE CSM  YTDSE YA, PERFGRM CSM/LM FINAL '

LURWARD HATCH * ' SEP- ¢
1] A ’
'DOCKED tR, PERFURM CSM/LM FINAL '
t L] SEP_ L]
L} L] 1
' ' IF LM MANNEG, PERFURM '
' ' EVI TO CSM, '
L] 1 1]
L] L] L]
L] L] [ ]
L] L] L]
L] ] .
MLSSK REv] CALE SEQLLILN GROLP PAGE
APOLLO 15§ FNL] 5/3/71 | DOCKING AND SPECIFIC
UMBLLICAL 13-3

206



NASA - Manned Spacecraft Center

MISSION RULES

SECTICN 13 - DOCKING AND UMBILICAL ~ CONCLUDED

K JRULE FCUNLITIUN/MALFUNCTEON® PHASE ¢ " RULING * CUES/NOTES/COMMENTS
* . L]
1 ] L]
L3-25%] CANNDT REMOVE *00CKED YCONTINUE MISS ION~- $5PS AND SM  RCS MANEUVERS MAY bE
DUCKING ' ' _ YPERFORMED,
PRUBE, LM DRCGGLE, ¢ *PERFURM EVT IF LM MANNED ¢
AND/OR LM UPPER . ' '
HATCH . + A '
L) L] L]
1 L3 L]
] L] *
+ L] L
1] [ ] L]
13-26] FAILURE TU RELEASE *OCCKEC  *REDOCK .
CAPTURE LATCHES * ' '
v L .
1 L) .
1 + 1
L] L] (]
L] t ‘
13-27] PXIMARY FCRWARD TALL YCONTINUE MESSION '
HATCH LOCK/UNLOCK * ¢ .
MECHAN] S M . ' N
INODPFRATIVE . . '
" L] L]
] L] *
L 1 L]
L] t .
1 L] L]
13=28] FAILURE T3 LOCK *TC AND E 'CONTINUE M{SSIGN- YREF SCP A1S5 . A-—= ASSUMES HATCH
CSM FIKWARD HATCH 'DOCKECD Y:ENTER IN SUITS ‘CAN BE SEALED AND SECURED WITH CABLM
: ' ' 'PRESSURE
1 .
L] L] L]
1] L] L]
L] 1] .
* 1 +
13-24] FAILURE 7O REINSTALL'DOCKED ‘N0 UNDQCKING '
PRUBE ANU/DHR DROGUE * ' !
Ok FATLUKE TO CLJSE * ' *
LM UPPER HATCH ' ' '
L] . 1)
1 * L]
+ ] )
L] L] ~ L]
L] L] 1
L3=sn] LUSS UF PRIMARY YALL YCONTINUE MISSICN L
UK SECUNUARY ' ' '
DUCKING >YSTEM . ' *
» Ll L]
FISSION | REv] DATE SECTION GROUP PAGE
APCLLO 15| FNL] S/3/7L | DOCKING AND SPECIFIC
UMBTLICAL 13-4
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MISSION RULES
SECTION 14 - CSM SEQUENTIAL

ITEM

l1a-1

lé-¢

La=3

la=n

14=-5

l4-6

- o

' GENERAL

LAUNCH

THERE ARE NO SEQUENTIAL MALFUNCTIONS FOR WHICH LAUNCH WILL BE TERMINATED,

IF AN ENTRY BATTERY IS LGST, THE EDS WILL BE FLGWN UPEN LUuP.

ALL MISSICN PHASES (EXCEPT LUNAR ORBIT) |

Tu CUNTINUE THE MISSIOM, HCTH PYRO BUSES AND BUTH LCGIC BUSES AkE REQUIRFD,

PuwEk ED UE SCENT

THEKE ARE Mo C5M SEQUENTTAL SYSTEM FAILURES FOR WHICH POWEREN DFSCENT WILL BF TERMINATED

SEQUENTIAL LUGIC BUS &S CUNSICERED FAILED [F--=

A, VOLTAGE 1S LESS FHAN 22 VCC AND UNABLE TO ACTIVATE KRCS ENABLE AND/CR SLA SEP
(CONLTOX AND/OR CDOE23X SYSTEM Ay COQL71X AND/OR CODL24X SYSTEM R},

B LOGIC BUS SHORTED GREATER THAN 10 AMPS.

PYKU 3US IS CONSIDERED FAJLED [F===
A, SHORTED GREATER THAN 17 AMPS

B FALLURE TC PERFORM ANY SFQUENTIAL FUNCTION wlTH SUSPECTED FAILED PYRQ SYSTEM

KULE NUMBERS 14=T THROUGH
14=9 ARE RESFRVED

RELAYS

MISSION IPEV CATE SECTIGA GRUUP PAGE

14-1

APGLLOD ISIFNL 5/3/71 |CSM SEQUENTIAL GENERAL
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MISSION RULES

SECTION 14 ~ CSM SEQUENTIAL = CONTINUED

R ITEM

CLN TESaas

14-10

! MANAGEMENT

ARMING OF Trit SEQUENTIAL SYSTEM WILL BE PERFORMED WHILE IN CONTACT WITH A GRCUND TELEMETRY S1TE.

THE FLIGHT CREW WiLL ARM THE LCGIC BUSES AND STAND 8Y FUR A GO FROM THE GRULM TO

ARMING THE PYRO BUSESe

KULE NUMBERS 14=11 THROUGH

14~19 ARE RESERVED,

PRUCEED wWITH

M1S5510N

REV

DATE

SECTIDN

GROUP

PAGE

APGLLD 15

FANL

5/3/T1

CS5M SEQUENTIAL

MANAGEMENT

14-2

209



NASA - Manned Spacecraft Center

MISSION RULES

SECTION §4 ~ CSM SEQUENTIAL - CONTINUED

R PRULE PCUNDITION/MALFUNCTIONt PHASE ¢ RULING * CUES/NOTES/COMMENTS
. p L] L] L]
1 L] L]
* SPECIFIC WISSION RULES ¢
14-20| SEQUENTIAL LOGIC BUS! ' 'CDO17NX  AND/OR  CDOL23X  SYSTEM A,
A4 OR B LESS THAN OR ¢ X 'CNNLTIX AND/OR CDOL24X SYSTEM 8
EQUAL TU 22 VDC AND * ' .
UNABLE TO ACTIVATE ¢ : '
KCS ENABLE AND/OR ¢ . '
SLA SEP RELAYS . ' '
1 ’ t
TLAUNCE  TA, CONTIMJE MISSIUN~- ‘
' ' ENTER 3=-1 [F ‘BUS NuT '
' * . RESTORED '
L] . . ‘
YED *B. TERMINATE UPERATIUNS- ¢
fTLC *  ENTER NEXT BEST PTP [F ¢
' " BUS NCT RESTORED '
1 L] +
1LUNAR *C. CONTINUE MISSION ,
‘ORBIT/ ¢ '
CLUNBR ' '
*STAY ' .
L] L) L]
] 1 1
L] L] L]
L] L] )
L + 1
14-21] PYKU BUS A UR B LESS® * '
THAN OR EQUAL TO 35 ' .
vyDC L] L] L]
1 [} ]
Ae SHORTED GREATER LAUNCH  'A,l, CONTINUE MISSION '
THAN 13 AMPS L} . []
L] 1 L]
*EQ * 2. TERMINATE OPERATIONS- 'A.2. USE BATTERY TIE FOR PYRD POWER
"TLC ' ENTER NEXT BEST PTP  *TQ AFFECTEN BUS,
L] L] t
‘LUNAR * 3. CONTINUE MISSIGN *B. USE BATTERY TIE FOR PYRQ POWEFR
'ORBIT/ ¢ *T0 AFFECTED BUS,
*LUNAR . '
$STAY 1 '
13 L] - t
1 L] 1
Be SHURTED LESS THAN'ALL *8. CONTENUE MISSTUN '
15 AMPS . ' '
L] . ]
C. PYRO BUS TM READS'LAUNCH  'C.l. CONTINUE MISSIuN '
0 VOC AND PYROD ¢ ' '
BAT ONBCARD ' . '
GREATER THAN 35 ¢ . '
voC ' . '
TaLL * 2. ATTEMPT FUNCTION 'C.2. ASSUME PYRD BAT  VERIFIEC
' ' US ING *GREATER THAN 35 VDC PRIOR TO ARMING.
' . SUSPECTED FAILED ou5 *IF ENTRY BAT USED IN LIEY OF PYRC
' ' CNLY===~ 1BAT, VOLTAGE SHOULD BE APPROXIMATELY
' . "= TG BAT BUS VOLTAGE.
' ‘ (A} IF FUNCTION '
' . NORMAL, CONTINUE *
¢ . MISSICN .
] L) L]
' ' (B) [F FUNCTION DOES ¢
' . NCT WORK :
' . NORMALLY, ENTER '
' ' NEXT BEST PTP '
] L] L]
] L] L]
L] A L]
L] L L]
L] L] L]
Mission | Revf cATE SECTIEN GRUUP PAGE
aPuLLU 15| FNL] 3/3/71 | CSM SEQUENTIAL | SPECEFIC
14-3
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MISSION RULES

SECTION 14 = CSM SEQUENTIAL - CUNTINUED

14=-23

14-24

14-2%

. RUL ING

' CUES/NOTES/COMMENTS

‘CONDITION/MALFUNCTION® PHASE
J [
o ]

TELEMETRY INDLCATES *LAUNH
AN ELS VOTE INPUT 1,¢
2y UR 3

L
]
)
]
1
)
L]
)
)
L]
1)
(]
+
]
L]
)
(]
1
’
’
t
]
+
L)
L

LET JETTISCN MOTOR LAUNCH
DUES NOT FIRE

SMJC ACTIVATES ‘EO0
PREMATURELY ‘TLC

>
-
-

ACTIVATED CM RCS
PRESS LULIC RELAYS.

L R I T T T T T S
>
r~
—

YCONTINUE MEISSIGN
t

L]

.
*"Ae. 1F ANY ENTRY BATTERY

¢ LESS THAN 22 VDL, EDS
: AUTO/CFF SWITCH TO OFF

ALL ENTRY BATTERIES
* GREATER THAN 22 VOC=--=

CHECK CORRESPONDING
EDS :
CB*S 1, 24 OR 3 CLOSED

YCONTINUE MISSION
L]

¢ ATTEMPT JETTISON PER CREW
¢ CHECKLIST ENMERGENCY

+ PROCEDURE

L]

.

’

Ll

*CONTINUE MISSICN IF SOURCE
*OF ACTIVATICM CAN BE
*CETERMINED AND ISGLATED.

L4

*ENTER NEXT BEST PTP [F
*SOURCE OF ACTIVATION CAN
'NDT BE ISOLATED.

r

TCONTINUE MISSICN

CONTINUE MISSICN
A, PRIDR TG CM RCS

PRESS===-D0 NUT ARM
RESPECTIVE PYRO BUS

(FCR BOTH INDICATIONS

PERFORM SLA SEP WITH

SECS ARM CB*S DPEN.)
Be AT (M RCS PRESS—=~ARM
RESPELTIVE PYRD BUS

*
L3
L]
L]
1
L
L]
1
L]
+
L]
L)
(]
)
L]
L]
L
L
L]

YPARAME TERS ARE CDC132X, CDO133X, ANC
*CDOL34X RESPECTIVELY.
'

YA, BAT C VOLTAGE
YMUNITORED ONBOARD.
1

CAN ONLY _ BE

CDOLT3X AND/OR CONLTa4X

D L T I T T T T T T T

MISSION REV

DATE SECTICN GRUUP

PAGE

APGCLLO lélFNL

5/3/T1 | C5# SEQUENTIAL

SPECIFIC

14-4




NASA - Manned Spacecrait Center

SECTI

MISSION RULES

ON 14 - CSM SEQUENT TAL

= CONTENUED

K JRULL JCONDITION/MALFUNCTION' PHASE ¢ RULING * CUES/NUTES/CUMMERTS
L] t L
L] . 4,
14-26f ACTIVATED SLA UDEPLOY'ALL *CONTINUE MISSIGN 4CON123X AND/OR CODCL24X
LOGIC RELAYS v J '
‘ *A. PRIOR TC SLA SEP=—- '
. * DO NQT ARM RESPECTIVE ¢
. "¢ PYRO BUS '
L] 9 L]
' 'B. FUR SLA $EP--- '
' ' ARM RESPECTIVE PYRD BUS *
' ' FIRST .
L] 4 4
* L] ]
L] 1 .
L] L] L]
L] 1 L]
14-27] UNABLE TO PERFORM  'TLC *ENTER NEXT BEST PTP .
SLA SERARATION . ’ .
+ L] L
] L] L]
, [] L]
' (] L]
. L] *
. L] L]
la=z8] ACTIVATED APEX TLUNAK *A. CONTENUE MISSIUN- *DETECTED AT SFCS POWER P  (CDO230X
JETTISON LOGIC *ORBIT/ ' DU NOT ARM PYRO BUSES  *AND CD023X)
RELAYS *LUNAR  +  UNTIL MALFUNCTIUN HAS  °
1STAY ¢ BEEN ISCLATED '
L] L] .
ALl *B. ENTER WEKT HEST PTP- ‘
' * DD NCT ARM PYRO BUSES '
' ' UNTIL MALFUNCTION '
' 1 HAS BEEN ISULATED,
’ 1 L]
1 L] t
L] L] L)
L] [] ,
mission Jrev) cate SECTION GROUP PAGE
APOLLO 15| FNL] 5/3/71 JCSM SEQUENTIAL | SPECIFIC
14-5
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MISSION RULES

SECTIGN 14 - CSM SEQUENTIAL - CONTINUED
R PKULE PCOUNDITIUN/MALFUNCTION' PHASE ¢ RULING * CUES/NOTES/COMMERTS
- u o U T P o * T . T T o
h J ] . .
l4-29 ACTIVATEL DROGUE *LUNAR *A. CONTENUE MISSIUN=- *MAY BF DETECTED AT ANY TIME (CEOOD1X
CHUTE DEPLCY LOGIC 'uRBIT/ ¢ DU NOT ARM PYRU BUSES  *AND/OR CE0ID2X)
KE LAY *LUNAR ' UNTIL MALFUNCTIUW HAS ¢
SETAY *  BEEN ISDLATED, .
t L] )
tALL TB. ENTER NEXT BEST PTP~- .
L] L] L}
‘ ' DD NOT ARM PYRD BUSES ¢
' ' UWTIL MALFUNCT(ON ¢
' ' HAS BEEN [SOLATED. .
’ ) L]
] ' ]
1 L] L]
L] L} L
(] L] 1]
14-30] ACTIVATED PILuT *LUNAR *A. CUNTINUE MISSIUN= "OETECTED AT SECS POMER UP PRIOR TC
CHUTE DEPLCY LOGIC YORBIT/ ' DU NOT ARM PYRG BUSES  'ENTRY (CE7973X AND/OR CEQDD4X) WITh
RELAY TLUNAR ' UNTIL MALFUNCTION HAS  *ELS BAT A48} CB CLOSED.,
*STAY ' BEEN ISCLATED .
L] L} +
"ALL *8. ENTER NEXT EBEST PTP- '
. * DO NCT ARM PYRD BUSES ¢
' * UNTIL MALFUNCTEON HAS
' *  BEEN ISCLATED .
* L] . 1
L] L4 ]
. 1 4
1 1 L]
KULE NUMBERS 14-31 ¢ . :
THROUGH 14-49 ARE ¢ ' '
RE SExVED, ‘ ' '
misstun | rev] care ] secrien GROUP P AGE
ApciLc 15| FNL| 573771 | CSM SEQUENTIAL | SPECIFIC

14-6
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MISSION RULES

SECTIuUM 14 - CSM SEQUENTIAL = CONCAUDED

w | orTem
INSTRUMENTATICN REQUIREMENTS
MISSION KkLL
14=-5C| MEAS DESCRIPTION FCM ONBOARD TRANSDUCERS CATEGORY REFERENCE
PYRU BUS A VOLTS CRO0ISY  memen e 1 of 14-21
PYRUD BUS 8 vOLTS CCAIBY 0 memme | mmmaaa 2 M 14=-21
SEG LUGIC BUS A VOGLTS CCo0219v emmme mmmae— HD 14=21
S6Q LOGIC BuS B vOLTS cco2aly ————— - e HD 14=-21
APEX JET A ChN23axX - HD l4=-29
APEX JET B coN231X ————— HD 14-29
DKOGUE DEPLEY A CEOOILX  mmmme mew - HO 14-39
DROGUE DEPLECY B CEON232X  mmana —————— HD 14-32
PILOT CHUTE DEPLIY A CEOBIIX 0 eesea emmmee HO 14~31
PILUT CHUTE DEPLUY B CEODYaX ————— —————— HD 14-31
SLA SEP KELAY A cD0123x% ————— HD 14-25
KCS/SCS ACTIVATE A CDOL7aX  eee—— WD emm——
SLA SEP RELAY B CD0124X - mmemae- HD 14=26
RCS/SCS ACTIVATE B COoLTIX emeee mmemea D -
LM RCS PRESS SIG A COALTIX emmme HO 14-25
C4 RCS PRESS SIG B CLOL?4Xx memea HO 14=25
CM=SM SEF RELAY A Coon23X  meeeo ——— HD  memee
(M=35M SEP RELAY 6 CLON24X  mmmee mmmeee HD meee-
CrEW aBpUOwT A CNOL32X 000 ememme | eamaee- W eeea-
CREW ABUKRT B CROL3IIX mmeema | mmmee- HO mmeea
TUS ABUOKT VCTE 1 cD0132x - HD 14=-22
ELUS ABUKT vaTe 2 cDOL33X 0 ——eaa HD L4=-22
DS addRT YCTE 3 CDOL134X - HD l4=-22
LS ABORT A cLo135x B e R - H @ m——a
EUS ASURT B CLOL36%  eemem mmeme W -
MATN CHUTE DISC A CFO32Ix eeaaa - ———— HD ————
MAIN CHUTE DISC B CEN322X ——— e HD ———-
EUS ABORT REC A BsS0280x - HD - ——
EDS ABUKT REG B 850081X  mememm mmeeae HD ——-
DUCKING PROBE TEMP €50223T emmem mmmem HD
CSM=LM LOCK RING Cpilsax 0000 memm= amaea - HD 13=22
SEP KELAY A
CSF=1L M LLCK KING CLLI1S8 000 memmm | eme——— HD 13-22
SEP RELAY B .
LM CURRENT CL2952C METEK CUMMON HOD @ mee=-
misston Jrev] oare | secrion _GRQUP PAGE
APOLLO 15 FNLE 573771 ] CSM SEQUENTIAL INSTR REQ

la-1
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NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 -~ GU4DANCE AND CONTROL

1TrM

------ ———

' OGENERAL ¢

15~1 LAUNCH

THERE ARE NO FAILUKES OF THE CSM GUIDANCE AND CONTROL SYSTEM WHICH ARE CAUSE FOR ABURT.

152 EARTH ORBIT PHASE

A IN CRUER TO CONTINUE THE MISSIUN PAST THE NEXT BEST PTP, THF GUIDANCE AND CONTROL
MUST PROVIDE SPS CRITICAL BURN CAPARILITY AND ONE BACKUP DEORBIT METHGD (SM OR
THE FCLLOWING MINIMUM CAPABILITIES MUST BE AVAILABLE—--

[ ATTITUDE CONTRCL=--- DIRECT RCS AUTC ATTITUDE CONTROL AND RATE QAMPING IN

EALH AXIS,
2. TVC (CRITICAL BURNS)=—~— COMNE TVC SERVD LOOP IN EACH AXIS AND ONE TVC CONTRUOL

MCDE (ACCEL CMC EXCLUQED).
3.  BACKUP DECKBIT=--- AS LUNG 4S5 ENCUGH PKOPELLANT 1S AVAILABLE FCR AN SM
UEURBIT, THE G AND C SYSTEMS MUST PRUVIDE THAT CAPABILITY, IF SM DEORBIT IS
NCT POSSEWBLE DUE TO LACK OF PROPELLANT OR A SYSTEMS FAILUREy THE G AND C
SYSTEMS MUST PRCVIDE CAPABILITY FCKk A HYBRIO DEORBIT,
(4) S¥ DEORBIT REWLIREMENTS=~-
~ TRANSLATICN CAPABILITY
- ONE OPERATICMAL FDAT
- KATE CAMPING IN ALL THHEE
AXESy CAP R SCS
(8} HYBRID DEORBIT RECUIREMENTS==m
~ ALL S¥ CEURBIT REWUIREMENTS
(PATE [ AMPING MUST BE $CS)
- GPERATICNAL IMJ, CMC, AND
MALIN CSKY *
=~ Thl UPERATICMAL RHCYS
s IN CROER TG PERFORM A NIN-CRITICAL BURN AFTER THE STORAGE TANKS ARE EMPTY, THE
DAP), SCS &UTU, OR OTRECT ULLAGE,
PROVIDE $PS NON-CRITICAL GUIDANCE AND CCNTROL SYSTEMS BURN CAPABILITY.  THE
MINIMUM CAPABILITIES MUST ALSC BE AVAILABLE TC BE GC FOR TLI---
1. ATTLTUUE CONTRCL==-~ CIRECT RCS AND KATE DAMPING IN EACH AXLS.

2 I¥C~== ThWu SERVC LGLPS AND BUTH G AND I+ TVC AND ONE SCS TVC CONTROL MODE
(ACCEL CMD EXCLUDED).

EN G ANU N=-== CMC, IMU. AND ONE DSKY FULLY UPERATEUNAL AND OPTICS OR COAS
CAPASLE OF ALIGNING PLATFORM,

4e CISPLAYS——— ONE CPERATIONAL FDAL.

S5 ATTITUDE REFERENCE~-~ REUJWUANT ATTITUDE SUURLES ARE REQUIRED FOR HIGH-SPEED
ENTRY

15-13 TRANSLUNAR COAST

PROVIDE THE FOLLOWING MINIMUM CAPABELITIES==-
A, ATTITUDE CONTRCL-=- DIRECT KCS ANC RATE DAMPING [N EACH AKIS.
Ba RCS TRANSLATION--- X=AXIS VIA AUTC COILS OR DIRECT ULLAGE PUSHBUTTON.

SYSTENS
HYBRID},

AND - C

SYSTEMS MUST PRUVIDE THE CAPAGILITY TU EXECUTE AN ULLAGF MANFUVER ARY EITHER CMC  AUTO  (RCS

Cao IN ORDER TO COMMIT TO THE TRANSLUNAR COAST PHASE, THE GUICANCE AND CCNTROL SYSTEMS MUST
FOLLOMING

IN NGDFR TC CONTINUE THE MISSION PAST THE NEXT BEST PYP, THE GUIDANCE AND COATROL SYSTEMS MUST

MISSIUN REV] DATE SECT LA GRULP P AGE

APOLLO 15JFNLE S/3/71 | GUIDANCE AND GENERAL
CONTRUL 15-1
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MISSION RULES

SECTICN L5 = GUIUANCE ANG CONTROL =~ CONTINUED

15-6

Lul

IN ORDEK TC CCMMIT TO LOIy THE FOLLOWING MINIMUM CAPASILITIES MUST BE AVAILABLE==m

A ATTITUDE CONTROL=== CIRECT RCS AND RATE CAMPLING IN BACH AXIS

be TVC==-= BOTH SERVU LCCPS [N INERTIAL Yaw, ONE IN PITCH {IF NIPS IS AVAILABLE FOR ABCRYS AAD
FOK TELby AND TwWl TV(C CONTRCL MUDES §ACCEL CMD EXCLUDED!.

[ G AND N=-- THE G AND N MLST BE FULLY CPERATIONAL wITH THE EXCEPTIAN OF CPTECS ANG UNE DSKY

0. §PS=== NCACRITICAL BURN CAPABILITY IS RECUIRED

LURNAK DRBIT

L LUNAR UKBIT WILL BE TERMINATED EARLY IF EITHER KSDUNCANT ATTITUDE CONTROL OUR  NONCEITICAL
SPS CAPALILITY IS £0OST. REDUNSANT SPS CUNTRUL 1S REQUIKED IF LM DPS IS NuT AVAILABLE FiR
TEL.

Y. 1N URDER TC PERFORM A NINCRITICAL BUKN, THE G AND L SYSTEMS MUST BE ABLE  TO PRUVIDE AN
ULLAGE MANEUVER BY EITHER CMC AUTO (KCS CAP)y SCS AUTO, OR GIRFLT ULLAGE.

UnlUC KED

THE UNDOCKED PHASE WILL BE DELETED QR TERMINATED [F THE GEC SYSTEMS CANNOT PROVIOE REDOCKING 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-~-

= UPERATIUMAL CLPTICS UR vbF SUBSYSTEM AN CuAS

-~ UNE DSKY

= TwanSLATIUN CAPABILITY IN cACH AXIS

=~ KATE VAMFING IN Twl AXCS

- OPERATIGNAL IMU AND CMC

= UNE UOPERATIONAL RAC

= ONF GPERATIONAL FDAT

- LIRECT RCS IN ALL THREE AXES

= NUNCRITICAL SPS BURN CAPABILITY

mMISSION REV] CATE SECTION GRUUP PAGE

APCLLD 158 FAL]L 5/3/71 | GUICANCE AND GENERAL
CONTRCL 15-2
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MISSION RULES
SECTICM 15 - GUIDANCE AND CONTROL ~ CUNTINUED

li-d

15-9

ASCENT, DESCENT---THLRE ARE NC GUIDANCE AND CONTRUL SYSTEM FAILUKES THAT AFFECT THE ASCENT CR
DESCENT PHASES.

LUNAR STAY PHASE

LUNAR STAY WILL bE TERMINATED EAKLY IF REUUNDANT 5PS CONTROL CAPABILITY IS LCST. IN ADDITTOAS
THE FULLOWING MINIMUM CONTROL CAPABILITIES MUST BE AVAILABLE FOR THE ACCOMPLISHMENT OF TEI—-—

A, ATTITUUE CUNTRLL=--CIRECT RC5 IN THREE AXES AND RATE DAMPING IN TwC AXES
8. TvC-==B0TH SERVC LCCPS AND TWOU TVC CONTRKOL MUDES (AGCEL CMD EXCLUDED)

C. G AND N===THE G ANC N MUST BE FULLY OPERATIUNAL WITH THE EXCEPTION OF QPTICS
AND EITHER (3SKY .

CSM EVA

CSM EVA WILL BE NO~GO/TERMINATED FOR LOSS OF THREE-AXIS ATTITUDE CONTROL (REF MR 17-5)

MISSTON REV] OATE SECTIUN GROUP PAGE

APCLLO 15 FNL| 5/3/71 | GUIDANCE AND GENERAL
CUNTREL 15-3
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MISSION RULES
SECTION 15 - GUIDANCE AND CUNTROL ~ CONTINUED

1TEM

-

15-10

15-11

15-12

15-112

15«14

' SYSTEMS MANAGEMENT ¢

ATTITUDE CONTROL---C'SM IN ACTIVE RCS CONTROL- LM WILL NOT BE IN ACTIVE ATTITUDE HOLD. LM I
ACTIVE RCS CONTROL~ (SM WILL NCT BE IN ACTIVE ATTITUDE HOLD. FOR  DOCKING ACTIVITIES AFTER
UPENING THE APS INTERCONNECT (BCTH VEHICLES IN ACTIVE RCS CONTROL), THE CSM MUST BE IN A TIGHTER
OEAGBAND THAN THE LM,

PIPA BIAS WILL BE UPOATEC wHEMN ACTUAL BIAS DIFFERS FROM THE VALUE IN CMC ERASABLE BY +/-,0(3
FT/SEC2, THE FALLURE LIMIT CN THE CSM ACCELEROMETER IS +/~.164 FT/SEC2. THE FIRSYT GYRU BLAS
URIFT WILL BE UPDATED Lf THE CRIFT IS +/- 1 MERU {.015 DEG/HR)« THEREAFTER, ¢¥- 3 MERU (+/-
<045 DEG/HR) WILL BE FHE UPDATE CRITERIA, THE FALLURE LIMIT NN THE CSM GYRC 1§  ¢/- 100 MERU
{(+/- 1.5 DEG/HR).

DELTA V CCUNTER DRIFT

Al FOR 5PS BURNS, THE DELTA v COU&TER SHCULT BE APPROPRIATELY BIASED FOR DRIFTS OF GREATER
THAN 0,03 FT/SEC2.

B FGR RCS BURNS, THE DELTA V COUNTER WILL BE BIASED FOUR DRIFTS GREATER THAN OR EQUAL TO 0,01
FT/5EC2. SHOULD THE CRIFT BE GREATER THAN 0.1 FT/SEC2 , THE EMS WILL BE CONSIDERED FAILED.

DAP INITIALIZATIUN

GIMBAL TKIMS-—-will BE UPDATED FOR EVERY SPS MANEUVER BASED ON FINAL TRIM POSITIONS OF THE
PREVIQUS MANEUVER AS MONITCRED ON TELEMETRY, IF THE PREVIOUS MANEUVER WAS SCS CONTROLLED. IF
THE PREVIOUS MANEUVER WAS GEN CCNTROLLED, THE CMC STORED VALUES WILL BE USED. TRIMS wWILL BE
REINTTIALLZED FROM THE GRCUNO AFTER EACH VERICLE CONFIGURATION CHANGE AND AFTER 'EACH WELGHY
UPDATE. TRIMS MUST BE UPCATEC WHEN GROUND COMPUTED VALUES DIFFER FRUM CMC STORED VALUES BY 0.5
DEGREE

CSMy LM WEIGHT==~ SHOULD BE UFCATED WHEM GROUND COMPUTED VALUES DIFFER FROM CMC STORED VALUES Bx¥
1.0 PERCENT. WEIGHTS MUST BE UPDATED WHEN GROUND VALUES DIFFER FROM CMC VALUES BY 10.0 PERCENT.

SPS THRUST CUNSTRANTS
A, ET DECAY WILL BE UPDATEC WHEN ACTUAL VALUE DIFFERS FROM LOADED BY +/- 0.05 SECONDS,

B. EFIMPLl6 WILL BE WPDATED WHEN ACTUAL VALUE DIFFERS FROM LOADED BY THD LB THRUST.

| RULE NUMBERS 15-15 THROUGH
15~19 RESERVED.

MISSION REV| DATE SECTION GROUP PAGE

APULLO 15] FNL] 5/3/71 | GUICANCE AND SYSTEMS
CONTROL MANAGEMENT 15-4
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MISSION RULES

SECTION 15 - GUIDANGE AND CONTROL - CONTINUED

FRULE PCUNDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/CUMMENTS
r o - * L] - L] T o
d g ] [} .
¢ SPECIFIL MISSION RULES °*.
15-201 LUSS OF EITHER SALL *CONTINUE MISSION *As REF MALF PROC---
BMAG 1 OR 2 ' T '
IN EITHER PITCH ' ' "G AND C-1,3,4¢8
JUR YAW CHANNEL ' A '
' . VSCS=1,3,3A,46
] . [
. 1 TB. NU SCS AUTD TVC
L] L 1
. . 'C.. IF IN YAW CHANNEL, AFTER .056
' ‘. *RSI IS USABLE IF REMAINING GYRO 1S
' ' *SELECTED FOR RATE, RSI MUST BE
. ' *REALIGNED, IN ADOITION TO THE ABOVE,
' . *FOR YAW FATLURE. AFTER ,05G.
] . [
] t ]
L] * L}
1 ] ]
] ] []
15-21] LUSS OF BOTH BMAG 1 *LAUNCH  *A. CONTINUE MISSION *A, MTVC ACCEL CMD IS ONLY MODE 111
AND 2 IN EITHER . . *OR MODE IV SPS CCATROL MODE.
PITCH OR YAm CHANNEL® . '
. 1] .
. * )
. L] ]
TLC "B, NO-GC FOR LOIL '
L] " .
o 'C. NO=-GC FOR UNDUCK ING= *C. PLAN DPS TEI
' ' ENTER NEXT BEST PTP *
N ! IF LM DPS NOT AVAILABLE '
' ' FOR TEI '
] ] ]
L] t L]
YOESCENT *D, CUNTINUE MISSION *
] [} ]
'CSM EVA  “E. CCNTINUE MISSION v
L] . L]
*ALL *F. TERMINATE PHASE AND ' 3
YOTHERS ! ENTER NEXT BEST PTP *IN EARTH ORBIT, LOSS oF PITCH
' ' * *CHANNEL RESULTS IN ALL THREE DEORBIT
v ' *METHODS BEING SYRJECTED TO SINGLE
. ' *FAILURES IN THE G AND N SYSTEM. THE
. ¢ ‘YAW LOSS PRECLUDES HYBRID DEORBIT
N N *AND SUBJECTS BOTH REMALNING DEORBIY
' ' FMETHONS TO SINGLE FAALURES IN THE G
' ' *AND N SYSTEM
] L] L)
‘. [] [ i
VENTRY *G. CONTINUE MISSION *G. RSI AND SCS FOAI ROLL UNUSABLE
. ' *wITH YAW CHANNEL FAILURES,
1] ‘ L3
L) L L]
. L] L]
(] ’ (]
15=22] LUSS OF ROLL BMAG ' ' '
] . ]
As NUMBER CME TALL YA, CONTINUE MISSION TA.l. MANUAL ROLL ATTITUDE CONTROL
' . *REQUIRED IN ALL SCS MODES.
L] . L]
' N ' 2, FOR ENIRY NG §CS FDAI ROLL.
' . 'RST VALID.
L] L] L]
. . L) L
Be NUMBEK TwWu YALL 8. CCNTINUE MISSION *Bels USE OF ATY L/RATE 2 AND LIM
’ . YCYCLE  MAY PROVIDE RATE DAMPED
' * "ATTITUDE HOLD WHEN RCS DAP IS NOT
* b *USED, GYRO PACKAGE 2 MUST 8E
' ¢ *POWERED DOWN TO EFFEQT ATTITUDE HOLD
' . *1F FAILURE. IS5 HARDOVER,
. 4 L)
' * ' 2. SELECTION OF RATE 1 WILL
' . *PROVIDE BOTH RSI AND SCS FDAL ROLL
' . *FOR ENTRY. RSI MUST BE REALIGNEC
¢ . TFOR RULL FAILURE AFTER .05G.
MISSION JREV] CATE ) SECTIGN _GROUP PAGE
APOLLO 15 FNL] 573/71 | GULICANCE AND SCs
CONTROL 15-3
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MISSION RULES
SECTION 15 ~ GUIDANCE AND CONTROL — CONTINUED

RULE JCUNDITIUN/MALFUNCTION® PHASE ¢ RULING ¢ CUES/NOTES/COMMENTS
. 1] L] -
A ] L]
15-23} LUSS OF BOTH ROLL  *LAUNCH YA, CONT INUE MISSION v
BMAG* S ’ ' '
'eo 1 ]
L] * .
. 8.1, ND GO FOR TLI .
4 L] . 1
' ¥ 2. ENTER NEXT BEST ’
. ' PTP IF SM DEORSBIT .
' ’ NOT AVAILABLE '
L] * *
TTLC *C. NO-GC FCR LOL 'Co ND SCS FDAI  ROLL  OR  RSI
' + . TAVAILABLE FOR ENTRY,
ALl *C, CCNTINUE MISSION v
SOTHERS '
L * ]
L] L] ]
(3 * L) .
15~24} LOSS UF EITHER Tv( ¢ . '~ MAINTAIN 20 LBSAQUAD/AXIS  FCR
SERVO LUOP IN . ' THARDOVER RECOVERY FOR UNDOCKED AND
EITHER PITCH OR YAW ° * * TBD LBS/QUAD/ AXIS FOR  HARDOVER
AX1S ' . 'RECOVERY FOR DOCKED SPS MANEUVERS.
1 1 ] L]
PLAUNCHF/  *A. CONTIMJE ALTERNATE €D ¢
YEQ * MISSIuUN '
' ' SELECT 1 OR 2 ON TVC '
. ¢t GIMBAL DRIVE SWITCH .
. * IN APPROPRIATE AXIS .
1] ] ]
fTLC *B. 60 FCR LOL IF '
' +  REDUNDANCY CAN BE .
' ' MAINTAINED IN INERTIAL ¢
¢ t o YAW AXIS ’
. T 1]
'"wo *L. NO-GC FCR UNDDCK ING~ *Ce N LUNAR DRBIT. PLAN DPS TEI.
' *  ENTER NEXT BEST PTYP '
¢ . IF LM DPS NOT AVAILABLE *
' ' FOR TEl '
€ . ¥
YDESCEANT  *D. CUNTINUE MISSION C
1] ] *
ALL $E. TEKMINATE PHASE AND ¢
YOTHERS ¢ ENTER NEXF BEST PTP '
L] [ ] L]
. . €
' 1] L]
15-25] LOSS OF BOTH TvC YLAUNCH  *A. CONTINUE MISSION "A.l. REF MALF PRCC & AND C=1¢ & ANC
SERVO LOCPS ' ' IN~4y SC5-AL
4 ¥ L]
. ' *2. NO MODE 111 OR IV CAPABILITY.
. . SLIMITED LANDING POINT CONTROL IA
. ’ *MODE 11! QR IV W1TH SM=RCS.
L] ] L]
E0 *B, ENTER NEXT BEST PTP .
¥ ) 1
’ ¢ RCS DEORRIT .
L] * *
STLC 0. NO-GO FOR LCL '
L] L] L]
4 L] L]
SDESCENT  *0. CONTINUE MISSION .
. 1] L]
¥ T L]
ALL *E. TERMINATE PHASE AND YE., IN LUNAR ORBIT, 0O DPS TEI.
tOTHERS ¢+ ENTER NEXT BEST PTP L
3 1] 1)
4 ] L]
] L] 4
1] 4 1]
15-26}] LOSS OF PROPORTIONAL® ' '
CONTROL FROM=—= ' ’ J
. * N [ ]
A, EITHER RHC TALL A, CINTINUE MISSTun .
- ' USE REMAINING RHC '
L] L
Be BOTH RHC'S YALL *B. CONTINUE MISSION t8, NO MTVC RATE OR NYYC ACCEL CMD
) ' ¢ UYSE DIRECT RCS DR YCAPABILITY
' ¢ ACCEL CMD FCR MANUAL ’
J * MANEUVERS
MiSskan | Rev| DATE SECTION GROUP PAGE
APOLLO 15] FNL] 573771 | GUIDANCE sND $Cs
CONTREL 15-6
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MISSION RULES

SECTION 15 -~ GUIDANCE AND CbeRDL = CONTIRUED

R PRULE PCUNDITION/MALFUNCTION® PHASE * RUL ING ¥ CUES/NOTES/COMMENTS
[ T . [ o U
. ' ]
. * ) «
15=-27] LUSS OF DIRECT ' . ‘. REF MALF PROC SCS 5
RCS CONTROL FROM==~- ¢ ' !
] . .
A. ELTHER RHCy ANY '*ALL *%A, CONTINUE MISSION '
OR ALL AXES v LIS [
1 [} ]
Be BOTH RHC'S, SAME *LAUNCH *B.1. CONTINUE MISSION *
AXIS . . ’ !
[} ] [
*OESCERT * 2. CONTINUE MISSIUN '
[} . .
YLUNAR * . 3. CONTINUE MISSION ¢
CSTAY ' '
(] L] L)
'CSM EvA * 4o CUNTINUE MISSION '
' * '
. . [ .
*ALL * 5. TERMINATE PHASE AND 'B.5., FAILURE VICLATES DIRECT RCS
'DTHFRS ¢ ENTER NEXY BEST PTP *REQUIREMENT.
. - [ .
Co BOTH KHC'Sy Twl YLUNAR *C.l. TERMINATE PHASE AND ¢
AXES *STAY ’ ENTER NEXT BEST PTP ¢
1 [} ]
* CSM/EVA ' 2. . CONTINUE MISSION ¢
[ [} [
15-28| COMPLETE LCSS OF . ' t. REF MALF PROC &S 1
AUTO ATTITUDE . . '
CONTROL IN PLTCH ¢ ¢ *SUSPECTED FATLURE NOULD BE AUTC
AND YAW CHANNELS ' . YINHIBIT CIRCUITRY.
[ [l ]
A. CUNTRCL IS YALL *A, CONTINUE MISSIUN=- ‘
REGAINED BY . ' AFTER SM JETTISUN EMS ¢
UPENING EMS Cu*s ¢ ' MAY PE REENABLED ¢
. ' WITHQUT LOSS OF AUTO ¢
. + RCS .
L] . 1
be CONTROL IS YALL *Be CCNTINUE MISSIUN "B, NODO SCS5 ATTITUCE CONTROL
REGAINED BY ' ' ¢
PLACING S/C ¢ * *
CONTROL SWITCH TO* . '
CMC, ' . . [
' . .
€. CONTRQL LS NOT 'DESCENT  "C.l. CONTINUE MISSION '
REGAINED ' ’ ’ '
Y CSM/CVA * 2. CONTINUE MISSICN .
[ . 1
L L I (]
*ALL " 3. TERMINATE PHASE AND 'C.3 FAILURE VIOLATES RATE DAMPING
*OTHERS . ENTER NEXT BEST PYP~- 'REQUIREMENTS,
' . USE DIRECT ULLAGE AND !
¢ . OIRECT RLS. '
‘ [ [
(] . [
18-49] LUSS UF FLIGHT ' ' '« REF MALF PROC 66C-1,2,3,4,566
DIRECTOK ATTITUDE . v '
INDICATORS ' 4 ¢
. [} .
[ ] 0
A. ONE *ALL *A., CONTINUE MISSION ¢
] ' [
B. BOTH TLAUNCH ‘Bel. CONTINUE MISSION ¢
' [
fTLC * 2. NO-GC FCR LOI ¢
. . [
TDESCENT ' 3. CONTINUE MISSLON ¢
L] . 1]
PLUNAR ' 4. CONTIMIUE MISSLON .
tETAY ! .
. 1 .
TCSM EVA ' 5. CuNTINUE MISSION *5, IN LUNAR QRBIT, DO DPS TEIL.
(] v ]
*ALL * &, TERMINATE PHASE AND +
*OTHERS . ENTER ANEXT BEST PTP !
' * [
. [ ]
MESSION REV] DATE SECTION GRQUP PAGE
APOLLO L1SRFNL| S/3/TL | GUIDANCE AND SCS
CONTRGL 15-7




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 = GUIDANCE AND CONTROL = CONTINUED

RULE

CUNDITIUN/MALFUNCTEON®

PHASE

RUL IKG

! CUES/NOTES/COMMENTS

L5-30

LOSS OF ACL PHASE A

e I I R I T T T T N T T T T

L

L]
7
.

A
"0
.

AUNCH

(4

"DESCENT
]

'CSM EvA
L]

(X8
THERS

- 4 @ % 8 % e ea s e s e ems s MaA EE AR E EBEE S E AR LS EEs e

8.
.
'C.
¢
‘C.
‘

IE'

CUNT INUE MISSION
NO~GQ FGR LOI
CONT INJE MISSION '
CUNT INVE ;[SSIUN

TERMINATE PHASE AND
ENTER NEXT BEST PTP

L]

L]

.

'~ LOSS OF ACl PHASE A RESULTS IN THE
*LUSS Of—w~

L]

*A. - REDUNDANT SERVD LOOP  POWER.
*BUTH SERVO LODPS MUST BE POWERED  8Y
YTHE SAME BUS.

1

‘B.  PROPORTIONAL ATTITUDE CUNTROL
*FROM BOTH RHC'S.  ALL PROPORTIONAL
1CONTROL FROM RHMC NO, 1.

L]

‘T FDAI NU. 1

L]

'D. GYRO ASSEMBLY NO., 1

] . )

'E. SCS TOTAL ATTITUDE ERROR

*F. SCS TOTAL ATTITUDE

L]

1G. SCS AUTD TVC CAPABILITY

*

*He. SCS MINIMUM INPULSE CAPABILLTY

.

*I. s5CS ATTITUCE CONTROL RATE
*DAMP ING
]

*Jo GP1 P AND Y DRIVE NO, 1
L]

‘. IN EARTH ORBITe LOSS OF ACl
*PRECLUDES HYBRID DEORBIT AND
*SUBJECTS BOTH REMAT NING DEQRBIT
'METHODS TO A SINGLE FAILURE (AC2
'PHASE Al -

E« IN LUNAR ORBIT 0D OPS TEl.

MESSTON

REV

DATE

SECTION

GROUP

PAGE

APOLLO 15

FNL

5/3/71

GU IDANCE AND
CONTREL

SCs

15-8
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONTROL — CONTINUED

h JRULE JCUNDITIUN/MALFUNCTEON? PHASE ¢ RULING ' CUES/NOTES/COMMENTS
. L] 1
L] L] "
. ' 1 .
15-31] LOSS OF AC2 PHASE A ! : '~ 0SS OF AC2 PHASE A RESULTS IN THE
' ' 0SS DF--~
L] 1 L]
L . *A, REDUNDANT SERVO LOOP POWER
1 L] [ ] .
' . '8, ALL PROPORTICMAL CONTROL
1 LB ’
' ' ‘C. FDAI NO. 2
v L] L]
' ' "D, GYRD ASSEMBLY NO. 2
1 L L)
' * *E. SCS PITCH AND YaN TOTAL ATTITUDE
L] ] L]
' ' *F. ALL SCS TVC CAPABILITY ({AuTag, -
t ' TRATE AND ACCEL CMD)
] 4 L]
' ' *G, RS
L] 1] L]
' . *He GPL P AND Y ORIVE NO. 2
1 13 .
' ' ', IN  EARTH . QRBITy LOSS OF AC2
. L] *RESULTS [N ALL THREE DEORBIT METHODS
¢ * "BEING SUBJECTED TC A SINGLE FAILURE
1 . *{AC1 PHASE A).
. L] L]
"LAUNCF  "A. CONTINJUE MISSIUN ¢
L] 1] '
TTLe *B. NO=-GO FOR LCE .
» . 4
YDESCENT  'C. CONTIMJE MISSIUN '
1 1] 1
*CSM EVA  *D. CONTINUE MISSION .
L] . L] .
YALL YE. TERMINATE PHASE AND ‘“Es IN LUNAR ORBIT, DO DP$ TEI.
*OTHERS ' ENTER NEXT BEST PTP L
“ L] L] L)
’ L] L] 1]
L] L] 1
L] L] 1]
[} ] (] )
15-32] LOSS OF ORBIY RATE tALL *CONT INUE MISSION YRER MALF PROC G AND (-4+5
DLSPLAY (QRDEAL} ' ' '
EARTH AND LUNAR ' J '
1 1] 1
(] 1] L
L] e 1]
1 L] L]
1] L] .
15-33] LOSS OF ENTRY TALL "CONTINUE MISSICN 'REF MALF PROC EMS-1
MUNITOR SYSTEM ' ' '
L] . 1
1 1 1
1] L] L]
1] . L]
15-34} GROUND AT YALL YCONTINUE MISSION- YREF MALF PROC G AMD G-1
EITHER SPS SuL ' SCPEN SPS PELOT '
DRIVER QUTPLT . TVALVE CB*S L
AND UNABLE TO REMOVE' ' '
. . L] .
L] L] L]
] . t
’ L] L]
. . .
L] L] L]
L ] L}
L] . .
MISSTON | REV] DaATE SECTION GROUP PAGE
APULLO 15 FAL] 5/3/71 | GUIDANCE AND $CS
CONTROL 15-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 15 - GUIDANCE AND CONYROL - CONTINUED

RULE CONDITION/MALFUNCTION?! PHASE ¢ RULING ! CUES/NOTES/COMMENTS
- T 1] * -t I-—-- -
t . LI
. ' L] []
15-35] LUSS OF TRANSLATION 'LAUNCH %A, CONT INUE MISSION '
HAND CONTROLLER ’ ’ '
L] L] v
YEARTH "¢B. ENTER NEXT BEST PTP *B.  VIOLATES BOTH SM AND HYBRID
*ORBITY v YDEORBIT MINIMUM REQUIREMENTS,
] L] 1
"TLC *Ce CONTINUE MISSION '
L] ' ) )
'Ly *De NU=GC FCR UNDOCK ING *WIOLATES LM RESCUE MINIMUN
. ' *REQUIREMENTS,
L] L] L]
YUNDCCKED *E. DOCKED '
' . 1 L]
CALL *F. CONTINUE MISSION ‘
TOTHERS ¢ ¢
L] L] L]
1 L] 1
1 L] L)
15=36] LUMPLETE LCSS OF RHC* ' L
L] . L] N L]
A. ONE RHC YALL *A, CUNTINUE MISSTON .
L) 1 ] [ ]
#s BOTH RHC'S YLAUNCH  *B.1, CONTINUE MISSION '
r ) . L]
'TLC t 2, NO=GC FOR LGI !
L} 1] "
*DESCENT ' 3. CONTINUE MISSEON '
* L] Ll
‘LUNAR * 4, CONTINUE NISSION '
TSTAY ’ '
1 t L]
'CSM EVA ' 5. CONTINUE MISSION .
¢ L] L]
YALL ' 6, ENTER NEXT BEST pPTP ’
'OTHERS ' *
[ 9 L]
L) 1] L]
[ 5
1
RULE NUMBERS 15-37 ! ,
THROUGH 15-49 ARE ' .
RESERVED. .
MISSION f REV| OATE SECTION GROUP PAGE
APCLLD 15| FNL] 5/3/7) | GUIDANCE AND sCS
CONT ROL 15-10




NASA - Manned Spacocrm_ Ceonter

MISSION RULES

SECTION 15 = GUIQANGE AND GONYRGL = CONTINUED

PRULE PCONDITION/MALFUNGCTIUN® PHASE ¢ RULING ' CUES/NUTES/CUMMENTS
: ' - - ———— - - A em e ———————
] ] [} .
. [] [} ]
15-50] LUSS UF CCMMAND ' ' YREF MALF PROC G AND N«5
HMUDULE COMPUTER 4 . ' :
1] . L]
'LAUNCH YA CONTINUE MIESSION '
] 1 L]
] ¢ L}
YEO "Bs CONTINMUE ALTERNATE €0  'A. VIOLATES HYBRID DEDRRIT MINf9UM
' ' MISSION YREQUIREMENTS
' ' IF BCTH SPS AND SM .
' ' DEORBIT CAPABILITY '
* ' AVAILABLE : '
L] 4 L4
TLC *C, NO-GC FGR LGI '
L] ] L]
“wa 'Ds NO-GO FOR UNDOCK I G- 'O+ IN LUNAR ORBIT, PLAN DPS TEI
* ¢ ENTER NEXT HEST PTP ' )
’ ' IF LM DPS NOT AVAILABLE ¢
' *  FUR TEI '
1 L} L ]
UNDOCKED 'E. DOCK *F.  VIOLATES LM  RESCUE  MINIMUP
. . *KREQUIREMENTS
'OESCENT  'F. CONTINJE MISSION ¢
[ L] L]
*PCST COCK®Ge RETAIN LM ASCENT 'Gs  USE LM FOR COMM B/U
’ L] L]
*CSM EVA  *H, CONTIME MISSION '
L] L] L]
TENTRY *{. PERFORM BACKUP ENTRY '
(] L} 4
YALL ‘J. TERMINATE PHASE AND ¢
'OTHEPS *  ENTER NEXT BEST PTP .
] L ]
. L} 4
L] L} L]
1 ] 1
15-51] LOSS OF DSKY ' ' PREF MALF PRIC G AND N 5
L . .
A. EITHEK MDC QR LEB'ALL YA, CONTINUE MISSION '
DSKY ' ' '
) ] )
be BJTH MDC AND LEB *LAUNCF  *B.ls CONTINUE MISSION ‘
DSKY ' ' .
L] L] L]
'EQ *BeZs. CUNTINUE ALTERNATE *8.2. VIOLATES  HYBRID DEORBITY
. . LAUNCH/EQ MISSION *MINIMUM REQUIREMENTS
. ' IF BCTH SPS ANG SM .
' ' UEORBET CAPARILITY
' ‘ AVAILABLE '
] 1 )
*TLC ¢ 3. M-GC FUR LOI '
L] L] v
‘La ' 4. NO-GC FCR UNDOCKING- '4. PLAN DPS TE1L
¢ ¢ ENTER NEXT BEST pTP ¢
' N IF LM DPS NOT *
: . AVAILABLE FOR TEI :
*UNDOCKED ¢ S. DOCK 'S, VIOLATES LM RESCUE  MINIMUNM
’ ' YREQUIREMENTS
L] L] L]
*OECENY  * &, CONTINUE MISSION N
1 L] L]
L] L] . L}
'PUSY CUCK* 7, RETALN LM ASCENT 'T. USE LM FOR COMM B/U
L] . L] L}
*ENTRY ' 8. PERFCRM BACKUP ENTRY ¢
L] 1 ¢
TALL * 9, TERMINATE PHASE N
YOTHERS ¢ AND ENTER NEXT BEST  *
' * PTP .
L] . L}
L] Ll L]
MISSION | REV] DATE SECTION GROUP PAGE
APOLLO 1S)FNL] 5/3/71 | GUIDANCE AND G AND N
CONTROL 15-11




NASA - Manned Spacecraft Center
MISSION RULES

SECTION 15 ~ GUIDANCE. AND CONTROL — CONTINUED

RULE FCONDITION/MALFUNCTION® PHASE * RULING * CUES/NOTES/COMMENTS
[ . ' T
. .
i ' [ .
15-52| LOSS OF INERTLAL ¢ . *REF MALF PROC G AND N-6
SUBSYSTEM ¢ . .
. . v
‘s e [
YLAUNCH *A. CONTINUE MISSION ¢
[} v v
‘EQ "Be CONTINUE ALTERNATE EG ‘Bs VIOLATES HYBRID DEORBIT MINIMUM
' ¢ MISS 1ON : *REQUIREMENTS
* * IF BCTH SPS AND SM * .
. * DEURBIT CAPABILITY M
s ' AVAILABLE .
. [ '
TLC- *C. NO~GO FCR LOI '
. s [
] L] 4 .
‘Lo *0. ENTER NEXT BEST PYP 'D.  IN LUNAR ORBIT, DO DPS TEI
L] ] . .
. ' ¢
‘UNDOCKED *F. DOCK "E« VIOLATES LM RESCWE REQUIREMENTS
[ . '
[ . .
' . '
(] L] ]
'DESCENT  *F. CONTINUE MISSION o
[ ' '
'POST CLCK*G. RETAIN LM ASCENT *G, USE LM G AND N TO MONITOR BURNS
[ . .
*GSM EVA  'hH. CONTINJUE MISSION '
‘ ' .
'ENTRY  *I. PERFORM BACK UP ENTRY ¢
[ ’ .
aLL *J. TERMINATE PHASE AND *U.d.  VIOLATES LM RESCUE  MINIMUP
'OTHERS *  ENTER NEXT BEST PTp *REGUIREMENTS ,
[ ' '
' . [
' ' '
[ ] [
] ’ '
' . [}
) ' ] ]
15-53| Lass OF oPTICS TALL *CONTINUE MISS]CN- TREF MALF PROC 6 AAD N-5
SUBSYSTEM ' YUSE BACKUP ALIGNMENT '
- ' *PROCEDURE 4 CCAS) '
. [} [
. . [
MISSE0ON REV] DATE SECTION GROUP PAGE
APOLLO 15 FNL] 5/73/71 f GUIDANCE AND G AND N
CONTROL 15-12
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MISSION RULES
SECTION 15 = GUIDANCE AND CONTRGL = CONTINUED

R JRULE JCONDITIUN/MALFUNCTION® PHASE @ RULING ! CUES/NOTES/COMMEANTS
] 1 ] b
[] . .
. [} [] [
15-54] LUSS OF OPTICS . * 'REF MALF PROC G AND G-1
SUBSYSTEM COUPLING ¢ . '
DATA UNIT DEGITAL- ¢ . YCONSTITUTES LOSS OF TVC DAP
TO~ANALOG . ' ¢
CUNVERTER . ' '
[} . [
‘LAUNGH *A. CONTINUE MISSION *
+ . : .
‘EO *B. CONT INUE ALTERNATE ¢
* ' EQ MISSION '
t L} . .
¢ *  IF BOTH SPS AND SM *
' 4 DEQRBIT v
' ' CAPABILITY AVAILABLE :
t [ .
'TLC 'Ce NO-GO FOR LCI .
] [] .
- "we *D. NG=GC FOR UNDUCK ING *D, IN LUNAR ORBIT, PLAN DPS TEI.
' ' ENTER NEXT BEST PTP .
' ' IF LM DPS NOT AVAILABLE ¢
' ' FOR TEI .
t (] [
*UNDCCKED *E. DOCK ¢
[] [ ) [
] ] [
"DESCENT 'F. CONTIMJE MISSION '
. ] ]
[ _ ] [}
‘C5M EVA *G. CONTINUE MISSION '
. [ []
CALL TH. TERMINATE PHASE AND L
* OTHERS ' ENTER NEXT BEST PTP 1
L] ] ]
] [} .
’ v []
[} ] [
. ] []
] . .
] ’ ]
. . []
] ' ]
. ' ¢
. L] . L]
RULE NUMBERS 15-56 ¢ ' '
THROUGH 15-59 ARE * * ¢
RE SERVED . ' * '
MISSEI0N REV] DATE SECTION GROLP PAGE
APOLLO 15 FNLE 5/3/71 | GUIDANCE AND G AND N
CONTROL 15-13




NASA - Manned Spacecraft Center

MISSION RULES -
SECTION 15 =~ GUIDANCE AND GONTROL - CONCLUDED

R | 1T1EM
INSTRUMENTATION REQUIREMENTS
15-60] MEAS DESCRIPTION PC M- ONBOARD TRANSDUCERS CATEGORY MISSION RULE
. REFERENCE
CMC DIGITAL DATA £GO0aLV - - MANDATORY 15-50
SPS SOL DRIVER 1 CH3604X EMS=5PS=ON SEPARATE HIGHLY DESIRABLE 15-34
SPS SOL DRIVER 2 CH3605X EMS-SPS=ON SEPARATE HIGHLY DESIRABLE 1534
PITCH GIMBAL POS 1 & 2 CH3517H GP1 COMMON L OF 2 MANDATCRY 15-24/25
. ~DB/HD=PCM
YAW GIMBAL POS 1 § 2 Ch3518H 6P COMMON 1 OF 2 MANDA TCRY 15-24/25
-0B/HD=PCH
TM BIAS 2.5 VDC CG1110V - HIGHLY DESIRABLE 15-52/53/54
PIPA TEMP C623077 - - HIGHLY DESIRABLE 15-52
IMU HTR +28 VDG CHIS13x - - HIGHLY DESIRABLE 15-52
CMC NPERATE +28 VDC CG1523X - - HIGHLY DESIRABLE 15-50
UPTX OPERATE +28 VAC €G1833X - - HIGHLY DESIRABLE 16-54
16 1X RSVR OUT SIN c62112v FOAIL CUMMON HIGHLY DESIRAHLE 15-52
16 1x RSVR DUT €OS €62113V FDAIL COMMON HIGHLY DESTRABLE 15~52
MG 1X RSVR OUT SIN cG2142V FDAL COMMON HIGHLY OESIRABLE 15-52
Mo 1X RSVR OUT CO$ CC2143V FDAl COMMUN HIGHLY DESIRABLE 15-52
JG 1x RSVR OUT SIN cG2172v FOAL COMMON HIGHLY DESIRABLE 15-52
J6 1X RSVR OUT CCS CG2173V FoAl COMMON HIGHLY DESTRABLE 15-52
SHAFT COU DAC CuT CG3T2LV - - HIGHLY DESIRABLE 15~54
TKUNNIUN COU DAG wGUT cGaraav - - HIGHLY DESIRABLE 15-54
CHC WARNING €G65040X ¢ w CUMMON HIGHLY DESIRARALE 15-50
PITCH ATT ERROR CH3500H FDAT COMMON HIGHLY DESIRABLE 15-20/21/22/23
YAw ATT ERROR CH3501H FOAT COMMGON HIGHLY DESIRABLE 15-20/21/22723
ROLL ATT ERRGR CHI50 2H FBAL CUMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS PITCH BODY RATE CH355 3R FOAL COMMON HIGHLY DESIRARLE 15-20/21/22/23
SCS YAW BODY RATE CH35734R FOAL COMMON HIGHLY DESIRAHLE 15-20/21/22/23
SCS RJILL BODY RATE CH3505R FBAL COMMON HIGHLY DESIRABLE 15-20/21/22/23
SCS TVC PETCH AUTO CMO  CH582V - - HIGHLY DESIRABLE 15-24/725
SCS TVE YAW AUTO LMD CH3583V - - HIGHLY DFSIRABLE 15-24/25
MTVC PITCH CMD CH3E35H - - HIGHLY DESIRARLE 15-24/25
MTVC YAw CMD CH3636H - - HIGHLY DESIRABLE 15-24/25
FDAL ERKOR 5, RATE 5 CH3592X - - HIGHLY DESIRABLE 15-20/21/22/22
FOAL ERROR 50/15, CH3533X - - HIGHLY DESIRABLE 15-20/21/22/23
RATE 50/1¢C
PITCH DIFF CLUTCH CUR  CH3666C - - HIGHLY DESIRABLE 15-24/25
YAW DIFF CLUTCH CUR CH3667C - HIGHLY DESIRABLE 15~24/25
MIsston | rev] cate SECTION GROUP PAGE
apaLio 15| ene| 573771 | GUIDANCE AND INSTR REQ
CONTROL 15-14
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NASA - Manned Spacecraft Center
MISSION RULES

17EM

l16~1

16-2

16-3

bBe

('Y

A',

"2,

3,

SECTICN 16 -~ CSM SPS

* GENERAL °*

LTl L ey L

CATEGORIES OF FAILURES~-~
* FATLURES AFFECTING THE SPS FAIL INTO CNE OF THREE CATEGORIES---

FATLURES WHICH. CAUSE THE SPS TQ BE UNSAFE~-- THESE FAILURES RESULY IN MISSION
IERMINA!IDN ASAP.

FAILURES WHICH CAUSE THE SPS TU BE INUPERABLE Ok HAZARDUGS TQ NPERATE--
THE SE FllLURES RESULT IN ALYERATION OF THE MISSION TO MINIMIZE USAGE OF THE
SPS.

"FALLURES SyCH THAT CONTINUED CPERATION WiLL RESULT iN SURSE QUENT

DEGRADATION-= THESE FAILURES ALLCM PERFORMANCE OF CHRITICAL HURNS GMLY,

ULLAGE REGUIREMENTS -~

SUBSEQUENT TO THE VEPLETIUN OF SYORAGE TANK PRUPELLANTS, AN ULLAGE MANEUVER WILL
BE PERFORMED PRIOR T ANY BURN. HOWEVER, INABILITY TO PERFIRM AN ULLAGF WILL NOT
A CRETICAL BURN. :

PREMATURE TERMINATECN OF BURNS=—-

CRITECAL BURNS WiLL NOT BE TEKMINATED BECAUSE OF ANOMALLES, NOR-CRITECAL HRURNS
TERMENATED tUNDER VARICU) CONGITIOMNS AS SPECIFIED IN RULE 3-86 AND THE SPECIFIC

WESERVED

© THIS SECTEON:

NOTE

-

A CRITICAL BURN IS DEFINED AS A SPS BURN THAT
15 REQUIRED FOR THE SAFE RETURN OF THE CREW

LAUNCH PHASE _
THERE ARE NC SPS FAILURES WHICF REQUIRE A LAUNCH ABORT,

NURMALLY
PRECL UDE

WiLL
RULES

EE
cF

MISSION REVE 0ATE SECTIUN GRUUP PAGE

APOLLY LS| FNL]Y 573771 | CSM 5p5 GENERAL -
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NASA - Manned S'pacncrm Center

MISSION RULES
SECTION 16 - CSM SPS - CONTINUED

i
R | 17em
164 | EARTH ORBIT PHASE .
A+ CRITICAL BURNS IN THIS PHASE ARE MODE IV, APOGEE KICK AND DEORBIT. IF THE SPS IS INCAPABLE
GF PERFORMING CRITICAL BURNSs THE MISSION WILL BE TERMINATED BY ENTRY INTO THE NEXT BEST
PTP USING SMRCS OR HYBRID TECHNIQUES.
B. IF THE SPS IS INCAPABLE CF PERFORMING NON-CRITICAL BURNS, TLI WILL AE INHIBITED AND A
SUITABLE EARTH ORBET ALTERNATE MISSION WILL BE [LMPLEMENTED, THE SPS MAY SE USED FCR
DEURBIT ONLY.
C. IN ORDER FO WROVIDE THE TOTAL CAPABILITY TO DEGRBIT FROM ANY POINT IN THLS PHASE, THE LM
DPS AND LM RGS MAY BE USED FOR GRBIT SHAPING.
16=5 | TRANSLUNAR CUAST RHASE

A.

B

CRETICAL BURNS IN THIS PHASE ARE TIME -CRITICAL ABORTE, BUKNS Tn ASSURE FREE RETURN, OR BURNS
TO AVOID LUNAR OR LAND IMPACT. HCWEVER, UNCE INLTIATED WITH THE SPS, THESE BURNS ARE
CONSJTOERED NON-CRITICAL BECAUSE SUFFECIENT TIME IS AVAILABLE FUR ANALYSIS AND POSSIBLE
CORRECTIVE ACTION, ' .

IF THE SPS IS INGAPABLE CF PERFORMING NON-CRITICAL MANEUVERS, FURTHER NON-CRITICAL BURMS
AND LCI WILL BE ENHIBITED.

CERTAIN ABORT BURNS, BURNS TO ASSURE FREE RETURN OR BUANS TO AVGID LUNAR UR LAND IMPACT MmAY
USE THE LM DRS AND LM R(GS.

MISSEON REV] CATE SECTIBN GROUG PAGE

APOLLO 15] FNLY 5/3/71 J CSH Ses GENERAL
. t6-2




NASA - Manned Spacecraft Center
MISSION RULES .

ITEM

16-6

loe~7

l6-8

l6=9

16-10

lo=11

SECTION 16 = CSM SPS = LONTINUED

LUNAK ORBIT PHASE
A.  TEL IS THE UNLY CRITICAL BURN IN THIS PHASE.

Ba IF THE SPS 1S INCAPABLE OF PERFURMING NCN~CRLTICAL BURNS, FURTHER NON-CRITICAL BURNS
BE INHIBITED.

Ca LM DPS MAY BE USED FCR TEI IF THE CARABILITY EXISTS.

De TERMINATE PHASE FOR LCSS OF SPS REDUNDANCY WHEN ©OPS IS NOT AVAILABLE FOR TEI OR
COMPLETE LOSS OF SPs, .

DESCENT PHASE

THE LM POWERED DESCENT WILL BE ABORTED FUGR SPS PRUPELLANT LEAKS.

UNDOCKED AND LUNAR STAY PHASES

As THE LUNAR OKBIT PLANE CHANGE IS A CRITICAL BURN IF UUTSIDE TOTAL LM CAPARTLITY.
Be THESE PHASES WILL BE TERMINATED FUR CONFIRMED LCSS OF SPS REDUNDANCY.

L. LUNAK STAY wILL BE ABCRTED AT Tl OUNLY FOR SPS PROPELLANT LEAKS,

ASCENT PHASE

LM RESCUE BURNS MAY BE REQUIRED, AND THEY ARE CRITICAL.

TRANSEARTH COAST PHASE

A, CRITICAL BURNS IN THIS PHASE ARE MIDCOURSE CORRECTIONS TO ATTAIN THE PROPER ENTRY CORRIDOR WHICH
ARE QUTSIDE SM-SCS CAPABILITY, HOWEVER, 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 GIVEM TO RETAINING THE LM ASCENT STAGE TO GAIN ADDI TIONAL DELTA v
CERTAIN SPS FAILURES.

WILL

FCR

FCR

MISSION REV] DATE SECTIEN GROUP EAGE
APOLLD 15| FAL] 5/3/71 | LSM SPS GENERAL
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 16 = CSM SPS = CONTINUED

R 1TEMR
Ry | -
* SYSTEMS MANAGEMENT ¢ .
16=12 | PRUPELLANT GAGING
LY FOR BURNS LESS THAN 25 SECONDS DURATIQN=«=
1. PRIME METHUD----1MU DELTA V CBTAINED
2. BACKUP METHOD~-=<~FLQOW RATE X BUﬂh”TIHé
Ba FOR BURNS GREATER THAN 25 SECUNDS DURATICN---
1. PRIME METHUD~---1MU DELTA V CBTAINED
24 BACKUP METHOD-«~«ONBOARD GAGING SYSTEM
16«13 ] THE PU VALVE WILL BE USED TO MAINTAIN THE UNBALANCE READING=-=
A PRICR TO CROESOVER=-=wITFIN +/-,50 LBS CF THE STABLE VALhE OCCURING APFROXTMATELY - 25 SEC
AFTER LUI IGNITIGN.
Ha. AFTER CROSSOMER-~=WITHIN ¢/« 100 LBS OF ZERO UNBALANCE.
16-14 | DUAL BANK VS SINGLE BANK CPERATION
THE SPS WILL ALWAYS BE STARTEC USING A SINGLE BANK. HOWEVER, THE OTHER BANK WILL BE OPENED 2 TO
5 SECONDS AFTER IGNITION FCR BURNS PLANNED TO 8E LONGER THAN & SECONDS. THME FIRST BURN wiilL BE
STARTED ON BANK A,
16=-15]| PROUPELLANT MANAGEMENT .
A, THE SPS PROPELLANT REDLINE PRE-UNDOCKING IS TBD PERCENT REMAINING. THIS PROVIDES FOR CIRC,
PROVIDES FOR LOIe DO, CIRCy LOPC, LM RESCUEy TEL (91 HR RETURN), AND TEMCAS (3 SIGMA SCS
CUTOFF ON TEE). THIS RECUIRES A TOTAL DELTA v OF T80 FPS.
B THE SPS PROPELLANT REOLINE PRE-UNDOCKING IS IBD PERCENT REMAINING. THIS PRBVLDES FOR CLRCe
LOPC, LM RESCUE, TEI (TBD-HR RETURN), AND TEMC*'S ({3 SIGMA SCS CUTOFF ON TEI), THIS
REQUIRES A TQTAL OF DELTA vV OF 18D FeS.
C. THE SPS PROPELLANT REDLINE PRE LOI FOR A MINIMUM PHOTO MISSION 1S TBD 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 FEEDLINE TEMPERATURE MANAGEMENT
SPS LINE HEATERS WELL BE MANUALLY CYCLED TC MAINTAIN FEEDLINE TEMPERATURES BETWEEN 45 DEG F  AND

75 DEG F AND ENGINE VALVE TEMPERATURE ABOVE 45 DEG F.

RULE NUMBERS 16-17 THROQUGH
16-19 ARE RESERVED, '

1) 63 REV] CAYE SECTION SRUUP 1.7 Y44

|

APOLLO L5FFNL| 543/7) JCSM SP5 HANASEHE&I

-
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NASA - Manned Spacecraft Center

MISSION RULES

SECYION 16 ~ CSM SPS - CONTINUED

R qRUL& CUNDITIGON/MALFUNCTION® PHASE @ RULING * CUES/NOTES/COMMENTS
-l - - S e T A - —— - - - - - - - - -
L] . 1
[ . . v
1 L] []
' SPECIFIC MISSION RULES ¢
1 L] - +
16-20] SUSTAINED PRESSURE * L3 L
DECAY IN EITHER THE ° . "MALF PROC--- SPS 1B
FUEL GR CXIDIZER ' ' '
TANK (COQULD BE ' . YREF MK 3-86 MANEUVER TABLE
HELIUM OR FUEL QR ' . '
UXIDLZER) TLAUNCH  SCUNTINUE MISSION L
)] L] L]
' ' ‘. MANUAL PRESSURIZATION UF ' THE
. . 'TANKS SHOULD RE CCNSE{DERED PRIOR TC
' . VANY REOUIRED SPS SURN,
' VPLAN RCS DECRHIT AT ' .
* YNEXT BEST PTYP ¢
L] 1) 1
' TIF LAND IMPACT IS
. *IMMINENT AFTER ABURTING, '
' “REPKESS MANUALLY ANO '
ot *PERFORM BURN TO AVQID '
' YLAND, - '
L) L] 1]
YEQ YENTER NEXT BEST PTP- '
' YRCS DLURBIT '
L] L] L]
FTLC *AG-GO FCR LCI- ’
' CINHIBIT NCN-CRITICAL SPS ¢
, Y BURNS . '
L] L] 1
' YENTER NEXT BEST PTP=- '
' *DO 0OPS TE!f. '
L) . L]
‘LG fPLAN TEIL ASAP/NO-GO CQI- !
' CUSE LM DPS IF CAPABILITY '
' VEXISTS '
L] L] L]
TUNDGCKED *CGCK ASAP YO0 NOT STAGE LM
] ] . L]
1DESCENT ' ABCRT .
L] L) *
YLUNAK YRETURN TG CSM ASAP '
TSTAY ' '
[] 1 []
TEC VCONTINUE MISSICN- +
' CINHIBIT NCN-CRITECAL '
e * BURNS '
. 1] L]
YCSM EVA  'NU~GO/TERMINATE '
L] 1, .
A ULRING ALL A, TERMINATE BURN '
Non=CRITICAL BURN® . .
(PRESS LESS THAN . '
UR EQUAL TO ' . 4
169 PSIA) ' ¢ '
] L] +
Be DURING GRITICAL *ALL *B., CONTINUE BURN ’
BURN ’ ¢ *
L L) L]
. » +
] (] +
L] L] L)
. . * r
Lo-z1 | LOSS OF ONE GNy TANK  'Eu "1, NO-GO FCR T4I * % MALF PROC--- SFS 9
PRESSURE (LESS THAN *ALL ' .
400 PSI) POTHERS ¢ '
' . *_® TRANSDUCER ENDICATION CANNOT BE
. *2. VERIFY UPERATION CF 'VERIFIED WITHOUT ENGINE OPERATION.
’ ' SUSPECTEL TANK RY .
. ' STARTING Ch SUSPECT '
v ' BANK '
L] 1 ]
' '3, IF LOSS CUNFIRMED *
' ' BY ENGINE OPERAT LGN '
. *  REF MR 16-22. ¢
Mission  lrev | aare SECTICH GRUUE PAGE
APOLLO 15]|FAL | 573771 |CSM SPS SPECIFIC
16-5
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MISSION RULES

SECTION 16 = CaM SPS - CONTINUVED

RULE JUUNDITION/MALFUNCT{ON' PHASE ¢ RULING * CUES/NOTES/COMMEATS
. [ . - T
, ' ' 1
16-22] LOSS OF ONE BANK OF ¢ . *MALF PROC 3PS-9
BALL VALVES ' ¢ '
JSLAUNCH/  "A. CONTIMJE EC MISSLION- '
3 ' NO-GCQ FOR TEL ¢
[ [ .
Lh F N+ "8, GO FOR &OI N
. . .
+ [ s
Lo €. NO-GOQ FOR UNDUCK ING~- *C. PLAN DPS TEI
’ ' ENTER NEXT BEST PTP If ¢
* * LM OPS NOT AVAILABLE '
* . FOr TEL '
. R . 0
YUNDOCKED/*D. N/A .
YDESCENY ! [}
[ ' . [
*LUNAR *E, ENTER NEXT BEST PTP '
*STAY . [
. [ [
[l ' [
] ] [
[ [ .
16-23] LOSS OF BOTH GNZ - *LAUNCH YA, COCNTINUE MISSION Y. MALF PRDC-~=- 5PS 9
TANK PRE SSWRE M N . .
{LESS THAN 400 PSL{A)? ' o
. 1 i .
'EC '8, ENTER NEXT BEST PTP- *, TRANSDUCER INDICATION CANNUT BE
¢ ’ 'WERIFIED WITHOUT ENGINE OPERATION,
' ' RCS DEGRBIT N
[ ' '
*TLC *C. NO-GC FGR LO] ’
' . .
“wo "D, ENTER NEXT BEST P¥P ‘De 1O DPS TEI.
’ ' [
YWUNDGCKED "E. DUCK ASAP YE. DU NOT STAGE LM
. . '
YOESCENT  *F, CUNTINUE MISSION U
1 ] [ ] L ]
TLUNAR *G. RETURN TC CSM ASAP '
ISTAY ' .
'TEC *Fs CONTINUE MISSTUN '
' . .
' [ ]
. [ [
[ . ]
FUEL FEEDLINE ANDAQOR® . .
UXIDIZER FEEULINE ' . *MALF PROC~-- SPS 11
TEMP LESS THAN 40 ' ' .
DEG F AND UNABLE TO °* . ’
INCREASE, ¢ ¢ tLIMITATION FOR CRITICAL BURNS IS 25
' ' *DEG F.
YL AUNCH YA, CIONTINUE MISSIUN L]
' v .
‘EQ B, ENTER NEXT BEST PTP- '
' . ]
. ' RCS DELRBIT '
. ) '
1TiLC 'C. NO-GO FAOR LCI/DOI .
[ . ]
. [} 1
‘o *D. ENTER NEXT BEST PTP *D. DD DPS TET.
[ v [
*UNDCCKED "E. LOCK ASAP '
' ) [
[} . '
'ODESCENT *F, CONTINUE MISSION *F. DO NOT STAGE LM
' [ [
TLUNAR *G. RETURN TC CSM ASAP '
*5TAY . [
. . '
*TEC YH. CONTINUE MISSION .
) . ]
] ' [
[ ' [
' . [l
] » [
' 1 '
MISSTON REV ]| DATE SECTION GROUP P AGE
APCLLO 1S]|FNLJ 5/3/71 JCSM SPS SPECIFIC
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NASA - Manned S‘pacocra'ﬂ Center

MISSION RULES
SECTION 16 =~ CSM SPS ~ CONYINUED

R lRULE CUNDITIGN/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
B s L e - ; - _: - -
. * [} L]
16=25] ENGINE FLANGE TEMP ¢ ' *NOT APPLEICASLE FCR APOLLO 15, THE
GuES HIGHER THAN ' . "FLANGE  TEMP MEASUREMENT HAS BEEA
480 DEG F DURING AN ! . YREMUVED FROM TM FCR CSM 112 ONLY.
SPS BURN, ' . '
[] ] ]
LAUNCH *NOT APPLICABLE ¢
. 1 [
'EQ YENTER NEXT BEST PTH- .
. . 1
' *RCS DEORBIT .
. . ]
"TLC *NO~GO FCR LCI/DCI/PDI '
' . ' [
"Wwe * ENTER NEXT BEST PYP- N
: *USE DPS IF AVAILABLE, .
] * '
As DURING *ALL A, TERMINATE BURN- *
NON=CRITICAL BURN® ' INHIBIT FURTHER '
¢ . NON-CRIT ICAL BURNS ¢
v - [ .
e DURING CRITICAL 'ALL By CONTINUE BURN - N
URN * ' INHIBIT FUKTHER .
' . NON-CRITICAL BURNS *
v [] . .
] L] t
‘ ‘ [
. ¢ '
' ] '
16-26| THRUST CHAMBER ! ' Y« MALF PROC~-- SPS &
PRESSURE LESS THAN * . '
70 P51 CUNFIRMED BY ¢ ' '
OTHER ] L] .
INSTRUMENTATEQN ' * *
. . Ll
*LAUNCH *A, NOT APPLICABLE . CONF [RMING INSTRUMENTATI QM
* ' *INCLUDES ONBDARD PC METER, CREW,
YEU ‘8, ENTER WNEXT BEST PTP=- Y DEGRADED THRUST, FU AND UX INTERFACF
* ' RCS CEORBIT 'PRESSURES, F/0 VALVE POSITIONS, FU
* ' TAND X TANK PRESSLRES.
'TLC *C. NO-GU FQR LCL/DOI/PDI ¢
] ‘. . ]
"o *D. ENTER NEXT PEST PTP *D. DO DPS TEL,
' [ '
*UNDOCKED 'E. DOCK .
) it [}
ALL *F, CUNTINUE MISSIUN 'F. DO DPS TEI IF AVAILABLE,
'OTHERS ' !
. ' *
A, DURING e * —=TERMINATE BURN- .
NUN-CKIT{CAL BURN® *  INHIBIT FURTHER '
‘ * NON-CRIT ICAL BURNS *
. . ¥ +
be DURING CRITICAL o + ==CUNTINUE BURN~ .
BURN ] + INHIBIT FURTHER .
* v NI-CRITACAL BURNS .
L] + .
+ + v
[ ] ’
MISS{ION REV | DATE SECTIGN GROUP PAGE
APQLLD IS)FNL] 5/3/71 JCSM SPS SPECIFIC
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NASA - Manned §pactcra'ft Center

MISSION RULES

SECTION 16 ~ CEM SPS - CONTINUED

k {RULE JCONDITION/MALFUNCTEON® PHASE ¢ RULING * CUES/NUTES/COMMENTS
T . (] ] - T
L] 4 )
. ] L]
16-27| LACK OF ULLAGE TLAUNCH  "A. NOT APPRLICABLE '
CAPABILITY ) . .
* B} 1
'E0 *8. NO-GC FOR TLL- ’
' *  CONTIMUE. MISSION IN £ ¢
' " WITH SUITABLE '
' t  ALTERNATE '
[] [] ]
"L 'C. NO-GO F@R LOI .
L] 1 - ]
v ¥ L)
'wo *D, NO-GO FOR UNDOCK ING~ *D. PRECLUDES LM RESCUE.  PLAN DPS
. ' ENTER NEXT BEST PTP IF ¢ TEL.
' *  OPS NOT AVAILABLE ' .
' *  FOR TEI ‘ '
] L] : '
' ] .
TUNDGCKED *E. REOUCK .
] t .
TALL 'Fo. CONTINUE MISSION- *
*OTHERS ' INHEBIT NCN~CRITICAL .
' * BURNS IF POSSIBLE .
L . M L]
. . .
. ] L]
. " L] )
l6-28| DELTA P BETWEEN TLAUNCH  *a, CONTINUE MiSSION VHALF PROGC=-- $PS IC
FUEL AND OX TANK ¢ ' ‘
PRESSURES GREATER  * . '
THAN 20 PSI AND . ' '
UNABLE TG DECREASE * . '
* 3 '
+ ) L]
‘EQ *B. ENTER NEXT BEST PTP- '
1 ' RCS DECWAITY ‘
[} ] ]
*TLC Y. NO=GC FGR LCL .
L Ll ] .
‘Lo *D. ENTER NEXT BEST PTP *D. DO DPS TEI,
. 1 . L]
' L] ]
*UNDOGKED *E. DOCK ASAP '
L] , L)
] L] 1
ALL *F. CONTINUE MISSION N
SOTHERS ' M
(] ] ]
A, DURING . v ==TERMINATE BURN- .
NON-~CRITICAL BURN' * INMIBIT FURTHER M
' . NON=CRITICAL BURNS *
L L] 4
B. DURING CRITICAL * ' —-CONTINUE BURN- .
BUKN ' * INHIBIT FURTHER '
' *  NON-CRITICAL BURNS .
] ] ]
L] * L]
L} . L]
. t L
MISSTION REV] CATE SECTION GRQuUP PAGE
APOLLO 1SQFNL]E 5/3/71 JCSM SPS SPECIFIC
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NASA - Manned svplcccrm Center

MISSION RULES
SECTION 16 - CBM SPS - GONFINUED

R 'RULE PCONDITION/MALFUNCTION® PHASE ¢ RULLNG * CUES/NOTES/COMMENTS
———————— e e e e e e —————————
J u ] L} T
* . L] L]
. ) L] 1
16-29 LEAK OR COMPLETE ' ’ YBLUWDOMN DELTA v REMAINING 15 &
LUSS OF HELIUM . ' TFUNCTIUN OF ULLAGE VOLUME AT TIME wuF
SUPPLY PRESSURE OR ¢ ' YFAILURE.
BOTH HEL IUM VALVES ¢ ' .
FAIL CLOSED. . . '
1 L] .
*LAUNCH YA, CONTINUE MISSION *HALF PROC-=- SPS 7 AND 8
L] L] .
1EQ '8. NO-GL FCR TLE- N
-0 ' CONTINUE MESSION IN ED ¢
’ ' IF SUFFICIENT ULLAGE .
' ' . BLOWDOWN DELTA V .
' ' CAPABILATY EXISTS ¢
1 L] L]
1TLC 'C, NO-GU FBR LQ! .
1 L] 1
4 L] .
wo *D. NO-GG FOR UNDOCK ING- 'D. PLAN OPS TEI
' *  ENTER NEXT BEST PTP IF ¢
¢ * LM DPS NCT AVAILABLE '
' ' FOR TEL ,
L] . L
"UNDOCKED *E. OOCK ASAP '
L] L) L]
YALL 'Fo. CONTINUE MISSION- 4
'OTHERS ' INHIBIT NCN-CRITICAL '
' BURNS .
L] ] ]
] 1 L] .
L] . L]
RULE NUMBERS 16-3n
THROUGH 16~49 ARE
RESEKVED ,
MISSION | REV| OATE SECTION GROUP PAGE
APCLLO 15) FNL] 573771 JcSH ses SPECIFIC

16-9
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NASA - Manned Spacecrait Center

MISSION RULES
SECTION 16 - CSM 5PS ~ CONCLUDED

R ITEM
INSTRUMENTATEGN REQUIREMENTS
16=5C] MEAS DESCRIPTION PCM- UNBGARD TRANSDQUCERS CATEGNRY MISSTON RULE
) REFERENCE
OX TK PRESS SpON03p METER/CéW COMMUN M Q/B 16~20, 28
UX SM/ENG INTERFACE P SPI93LP - - HO 16-22,29
FU TK PRESS SPOQ06P METER/CEW COMMUN M J/B 16-20, 28
FU SM/ENG INTERFACE P SP2930P - - HD 16=-20, 28
SPS VLV ACT PRESS-PRI SPG&OO# METER COMMON 16-21, 22
SPS VLV ACT PRESS-SEC SPO6OLP METER _ CUMMON -1 0F 2 M N/8 16-21, 22
SPS FU FEEDLINE TEMP SPOQ48BT METER CUMMON . 16-24
PS5 OX FEEDLINE TEMP SPOQ49T SY5 TESTY COMMON -1 0F 2 M
ENG CHAMBER PRESS splsele METER COMMUN MU/ 16-26
HE TK PRESS SPOVCLP METER SEPARATE, 1LOF 2 M 16~29
FU/UX VLV 1 POS SPO022H DEISPLAY SEPARATE 1 OF 2 M 16-21, 26
FU/0X VLV 2 PQS SPIN23H DISPLAY SEPARATE 0/By PCH 16-21, 26
FU/0x viv 3 POS SPNOZ4H DISPLAY- SEPARATE 10F 2 M 16-21, 26
FU/OX VLV 4 POS . SPO0O25H DiSPLAY SEPARATE 0/By PCM 16-21, 26
‘OX Tk 1 QTY - TOTAL aux 5P0655¢Q DIBPLAY COMMON HD 16-10, 11, 13
Ox TK 2 QTY SPQ&656Q " DISPLAY COMMON HO 16-10, 11, 13
FU TK 1 QTY - TGTAL AUX SPO&5TQ DISPLAY CLMMON HO 16-10, 11, 13
FU Tk 2 QTY SPO6580Q DISPLAY COMMON HD 16-10, 11, 13
MISSION REV | DATE SECTIAN GROUP P AGE
APOLLO 15 |FNL 5/3/T1JCSM SPS INSTR REQ
, 146=10
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NASA - Manned Spacocuﬂ Conter

MISSION RULES
SECTEUN 17 = CSM SM=RCS

ITEM

17-1

17-2

17=3

17-4

17-5

- ————

* GENERAL *

- ke o o

LAUNCH

THE LJSS OF ONE QUAD IS NOT CAUSE FOR ABORT AND THERE ARE NO SINGLE FAILURES NNR ANY REASCNABLE
REALISTIC CUMBINATION OF FAILURES WHICH LEAD ONLY TO LUSS OF MULTIPLE CUADS. THERE ARE,
THEREFOKE s NO SM=KCS FALLURES WHICH ARE CEBNSIDERED CAUSE FOR ARORT,

EARTH CRBIT PHASE

A. LOSS CF ONE QUADy IN ITSELFy IS NOT NECESSARILY CAUSE FUR EAKLY. TERMINATION OF THE MLSSIOM,
THE GUIDELINE IS THAT AS LONG AS THE SPACECRAFT ATTITUDE CAN BE CONTROLLED AND THE SPS CAN
BE BURNED THE MISSICN NEED NOT BE TERMINATED EARLY, HOMEVERs LOSS OF ONE  QUAD  wilLL
REQUIRE TL1 BE INHIBITED AND MAY LEAD TC EARLY MISSTON TERMINATION SINCF THE CAPABILITY 1C
PERFURM SM OR HYBRIOD CECRBIT WILL BE AFFECTED,

be LOSS CF TwD OR MORE GLADS IS CAUSE FOR ENTRY [NTU THE NEXT BEST PTP,
1. LLSS LF TWQ ADJACENT QUADS WILL DESTRQOY THE CAPABILITY TO PERFORM ULLAGE
MANEUVERS AND WILL REQUIRE DELETION OF NON-CRITICAL SPS MANEUVERS, (0SS OF
Twd AGJACENT QUACS PRECLUDES SM CR MYBRID DEORBIT.

2. LLSS OF TwWwO OPPCSITE QUADS WILL DESTRUY THE CAPABILITY TO PERFORM PRECISE
3«AX1S ATTITUDE CONTROL AND PRECLUDES SM OR HYBRID DEORBIT.

TRANSLUNAR COASY

LOSS OF ONE GUAD IS NOT CAUSE FGR TLC TERWMINATION UR LUI INWIBIT, TDSE wILL CUNTENUE AS LOUNG AS
THE SM RCS CAN PROVIDE 3~AXIS ATTITUDE CONTRCL AND 3 AXIS TRANSLATION CONTROL.

.

LUNak QediT

LOSS JF UMNE QUAD IS NOT, IN ITSELFy CAUSE FOR EARLY TERMINATION OF LUNAR OREBIT QR LUNAR STAY
PHASES, UNDOCKING Wikl BE NJ-GO BECAUSE LOSS OF ONE JUAD PRECLUDES CSM ACTIVE DOCKING., LOSS CF
Twl WUADS IS CAUSE FUR TERMINATING LUNAR ORBIT OR LUNAR STAY PHASESs, AND IS ALSO CAUSE FCR

PERFORMING Tl WITH THE LM DP3 CR RETAINING THE LM ASCENT STAGE THROUGH TEI FOR ATTIVUCE
CONTKIL.

CSM EVA
THE CSM FVA WILL BE MU-GC CRy IF IN PROGRESS WILL BE TERMINATED FGOR THE FOLLOWING FAJLURES=-~

A PROPELLANT LEAK

B LOSS CF ANY ONE UF FTHRUSTERS €24 C3y C4y D1y D3, D& IF LM RCS CANNOT BE USED FOR AVITUCE
CONTROL

RULE NUMBERS 1T7-6 THROUGH
17-14 ARE RESERVED.

MISSION REV] DATE SECTION GROUP PAGE

APQLLO ISJFNL| 573771 FCSM SM-RCS GENERAL
17-1
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MiISSION RULES
SECTION 17 = CSM SH-RCS = CONTINUED

R ITEM

' SYSTEMS MANAGEMENT *

17-15] PRUPELLANT GAGING

Ao PRIME METHOD---RYCC EQUATION (6 PERCENTI.

17-16] QUAD PROPELLANT 4ALAWNCE

MALINTAINED wITHIN +/- 50 PCUNDS.

17-17] SECGNDARY PRLPELLANT FUEL FRESSURE VALVE

KULE NUMBERS 17-18 THROUGH
17-19 ARE RESERVED.

PKOP ISULATION VALVES WILL NOT BE USED FER WUAD PRUPELLANT BaLANCE.
ACCOMPLISHED BY SELECTING TWO-JET +X AND -X TRANSL ATIONS WITH ELTHER THE PTTCH UR YAW
8Y CHJCSING SUITABLE JETS FOR ATTITUDE CONTRGL. PRCPELLANT DIFFERENCES BETWEEN QUADS

THE RCS SECCNDARY FUEL PRESSURIZATION VALVE wikh BE OUPENED wWHEN
REACHES 150 PSIA UR RTCC SHUWS 119 LBS WILL BE EXCEEDED DURING A TRANSLATION MANEUVER.

B BACKUF METHUD=~-HEL-IUM PRESSURE/TEMPERATURE (11 PERCENT} {UNRDARD)

PROPELLANT BALANCE WILL EF

THE

FUEL MANIFOLD

QUAD AND
WILL BE

PRESSURE

MISSION REV| CATE SECTION GROUP

P AGE

APCLLG 15| FALY 5/3/71 | CSM SM=-RCS GENERAL

17-2
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MISSION RULES

SECTION 17 — CSM SM=RCS ~ CONTINUED

R |RULE JCONDITION/MALFUNCTLON' PHASE * RULING ' CUES/NOTES/CUMMERTS
-- “——- - - e S
1 [ v
A ] L] L]
* SPECIFIC MISSIUN RULES *
' ST R
17-20| SUSTAINED LEAK IN ¢ . ', MALF PROC--- RCS 2
HELIUM TANK ' ' .
1] 1 .
As UNE GR MORE QUADS'LAUNCH  'A, CONTINUE MISSION '. UQUAD WILL REMAIN USABLE UNTIL HE
* ' *MANIFULD PRESSURE REACHES 75 PS]
B. ONE WUAD (ALL ‘EQ *B.1. NO-GG FOR TLI '
OTHER QUADS oo ' '
NORMAL ) . . '
TALL * 2. CONTINUE MISSION '
'OTHERS  * '
(] L] ]
1 L] )
C. MORE THAN ONE YEQ *Cole CONTINUE MISSION- '
QUAD ' . ENTER PRICR TQ LOSS
. ' CF HYBRID DEORBIT '
' ¢ CAPABILITY '
. . L
"TLC * 2.0A) NO GC FOR LOI J
L4 L) L]
' ' (B) CONTINUE MISSION ¢
. ' If SUFFICIENT '
. ' BLLWOCWN CAPABILTTY®
v ' EXISTS '
L] L] L]
'DESCENT * 3, CUNTINUE MISSTUN .
L] L] .
tALL ' 4o TERMINATE PHASE AND  *C.4.(A) IN LUNAR CRBIT, DO DPS TEQ.
tOTHERS  * ENTER NEXT BEST PTP ¢ ,
‘ ' . 1B) RETAIN LM ASCENT STAGE THRL
' ' *TEl DEPENDING UPON LM RCS PROPELLANT
‘ ' YREMAIN ING . :
MiSsION JREv] DATE | SECTION GRUUP PAGE
APOLLO 15] FNL | 573771 Jcsm sm-pcs SPECIFIC
17-3
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MISSION RULES
SECTION 17 - CSH SM-ACS ~ CONTINUED

245

!RULE CONDITION/MALFUNCTION® PHASE RULING ' CUES/NOTES/COMMENTS
L] L] .. - - -
L 1 L
L] L] L
17-21f SUSTAINED LEAK ' ' *. MALF PROC--- RCS 1C
BELOW HE ISCLATION J .
VALVE (COULD BE . . ‘
HELIUM DR FUEL OR ¢ ' .
UX1DI ZER) ' ' ', QUAD WILL REMAIN USABLE UNTIL HE
' . 'MANIFULD PRESSURE REACHES 75 PSI.
A. ONE QR MORE TLAUNCH  'A, CONTINUE MISSION ¢
WUADS : ' '
1 L] L]
By UNE QUAD (ALL 13 '8,1. NO-GO FOR TLI '
OTHER QUADS ' . .
NURMAL) ' . L ’
'TLC ' 2.1A) NO-GO FOR LOI ’
L] L] L]
¢ ' {B) ENTER NEXT BEST PTP!
' ' IF LM NOT AvallABLE*
] L ] L]
"we * 3. NU-GC FCR DUl DR "B.3. RETAIN LM ASCENT STAGE FOR TEI
' ' UNDOCK ING 'DEPENDING ON LM APSIRCS PROPELLANT
' ' *REMAIN ING.
TUNDUCKED ' 4. DUCK ASAP '
) + 1
*DESCENT' * 5. CONTIAJE MISSION '
L] 1] L]
TLUNAR ' 6. CONTINYE MISSION .
'STAY ‘ '
L] L] L]
'CSM EVA ' T. NO=GC/TERMINATE '
L] L] L]
L. MURE THAN ONE "DESCENT 9C.l. CONTINUE MISSTON '
] L ] L]
ALL * 2. TERMINATE PHASE AND  'C.2. 1IN LUNAR ORAIT DO DPS TEl.
TOTHER ' ENTER NEXT BEST PTP. ¢ .
L] [ ] L)
. [ ] L]
L] . L]
L L] L]
. L] " L] .
17-22 | PACKAGE TEMP LESS  SLAUNCH  'ACT APPLICABLE 'MALF PROC--~ RCS 14
THAN 55 DEG £ AND ¢ ' . '
UNABLE TO INCREASE ' '
L] (] (]
L} + [ ]
A. UNE GUAD (ALL 'EQ *A.l. NO=GO FOR TLI '
OTHER QUADS . ' '
NORMAL} ' ' .
"TLC 1 2. CONTINUE MISSION '
L] L] L]
Lo ¢ 3, CONTINUE MISSION ‘
n L] .
*UNDOCKED * 4. CONTINUE MLSSLON .
1] (] L]
*DESCENT ¢ 5. CONTINUE MISSION .
] 1] L]
*LUNAR  * 6. CONTINUE MISSION '
YETAY ) '
1] L] . L]
'CSM EVA ' 7. NO-GOJTERMINATE FOR ¢
. ' QUADS € GR D '
L] L] ]
L] L] 1]
Be MORE THAN ONE TLe 18.1. CONTINUE MISSION- .
QUAD ' ' NO=Gd LCI N
[ ] [] t
*DESCENT ¢ 2. CONTINUE MISSLON '
L] 1
ALl * 3, TERMINATE PHASE AND  'B.3.[A} IN LUNAR ORBIT DC OPS TEI
IBTHER . ENTER NEXT BESY PTP CAPS/ RCS PROPELLANT . !
L] [ ] ’
(B) RETAIN LM ASCENT SFTAGE FOR
TEl DEPENDING UPON LM APS/RCS
PROPELLANT,
mission  Jrev | oaTe  |seEcTion GROUP PAGE
APGLLO 15]FnNL | 573771 Jcsk sM-RCS SPECIFIC
174
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246
MISSION RULES

SECTION 17 - CSM SM-RCS - CONTINUED

RULE JCONDITION/MALFUNCTION' PHASE ¢ . RULING * CUES/NOTES/COMMENTS
1 1 1 )
. L] L] !.

17-23] LUSS OF INDIVIDUAL YLAUNCH 'NOT APPLICABLE . YCONTROL  SYSTEM  MALFUNCTION  WEILL
THRUSTERS ' ' 'CAUSE LOSS OF AUTC COILS OF THRUSTER
Ik THRUSTER K ' TALTHOUGH DIRECT COMLS ARE STILL
CUMBINATIUNS AS 4 ' ' VAVAILABLE . .
KESULT GF CLUGGING, * ' '

FREEZING, BURNOUT, ¢ ' v

UR CUNTRLL SYSTEM ' ' v

MALFUNCTION ' ' '

L] L] L]
L] L] .
¢ L] t
A. LOSS OF ANY ROLL ALL YA, CONTINUE MISSIGN '
THRUSTER ' . * '
1 [} L]
4 L] 1]
L] L] L]
L] L] [ ]
L] 1 L]
B. LOSS OF FOLLOWING >*£0 *Bele CONTIMJE ALTERNATE '
THRUSTER ' . EQ MISSION '
COMB INATIONS~-- ' ' IF BOTH SPS AND SM .
' ! RCS DEORBIT '
TWO PITCH OR TWO ' ¢ CAPABILITY AND ALL '
YAW, ' ' 'AXIS ATTITUDE '
! ! CONTROL AVATILABLE '
ONE PITCH AND ' * . . N
ONE YAW ' * ’
) 1 1
PLTCH AND TWO TLC ' 2. NO=GU FLR LUI - .
ROLL IN SAME ' ' '
DIRECTION ¢ ' PLAN TEL FOH NEXT .
' * UPPORTUNITY .
ONE YAW AND TWO 'TLC/ ' '
ROLL IN SAME "UNDOCKED * 3. OOCK ASAP '
DIRECTION ! ! M
TDESCENT v 4. CUNTINJE MISSION *B,4, REYAIN LM ASCENT STAGE FOR TEI
THREE ROLL IN ' ' *IF LOSS 0OF ALL THRUSTERS [N ONE
SAME DIRECTION ' ' *OIRECTION IN SAME AXES
TLUNAR * 5. ENTER NEXT BEST PTP ¢ :
PETAY ' J
L] 1 - L]
) 1 []

C. LUSS OF +X 'EQ 'Cel. ENTER NEXT BEST PTP *Ce REF SPS RULE 16-21, LACK OF
THRUSTERS UN ' ' VULLAGE CAPABILITY
AOUACENT QUADS. TALL ¢ 2. INHIBIT NCN-CRITLICAL °

' U SPS BURNS '
) L] L]
L] L] L]
1 R 1]
. ) ¢ .

e LOSS OF ANY ONE 'CSMOEVA L. NO-GO/TERMINATE 'D.  USE LM RCS FOR ATTITUDE CONTROL
OF €2,C3+C4,01 ' ' VIF AVAILABLE
03,04 ' . '

t L] 1
L] + L]
L L L]
¥ L L]
* 1 L]
L] L] L]
L} L} L]
[ ] L] 1 ]
KULE 17-24 THRCUGH ¢ ' *
17-49% ARE RESERVED. * ' :
L] .
MISSION JREV| CaTE SECTION GROUP PAGE
APCLLO 1S|FNL | 573771 JCSM SM-RCS SPECIFIC
17-5
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R | ITEM
1+ INSTRUMENTATION REQUIREMENTS *
17-59] MEAS DESCREPYIGN pCw: ' CNBCARD  TRANSDUCERS _ CATEGORY  MISSTON RULE
SM HE TK A PRESS SR5001P . METER COMMON 17-20, 21
QTY SM-RCS. PROP SYS.A SR5025Q HETER COMMON -1O0F2 M 17-20, 21
"SM HE Th B FRESS - SRSON2P | METER COMMON Ti-20, 21
QTY SM-RCS PROP SYS B T SR 5025Q METER © COMMON -1 0F 2 M 17=-20, .21
SM HE. TK C PRESS $R5003p METER COMMON 17-20, 21
QTY SM-RCS PROP SYS C SR 5027Q METER CUMMON -1 OF 2 M 17-20, 21
SM HE TX D PRESS _ $R5004P METER COMMUN ‘ T 17=20, 21
QTY SM=RCS PROP SYS D SR 5028Q METER CUMMON ~1OF 2 M 11-20, 21
SM ENG PKG A TEMP SHSD85T ' METER/CEW CaMMON HD Co11-22
SM ENG PKG o TEMP SR5066T MET ER/CEW CUMMON HD 17-22
SM ENG PKG C TEMP - SRSQLTT METVER/CW CUMMUN HD 17-22
$M ENG PRG D TEMP SRSO48T, METENRS COW COMMON HD 17-22
SM HE TK A TEMP $R5G13T METER COMMON ‘ HD 17-20, 21
SM HE TK B TEMP SR50147 METER COMMON HD 11-20, 21
SM HE TK C TEMP SR5Q157 METER . COMMON HD 17~20, 21
SM HE TR D TEMP : SR5016T . METER CUMMON HD 17-20, 21
SM HE MAN A PRESS SR5729P c———— m——— HD : 17-20, 21
5M H: MAN B PRESS SR5776P ——— r—— ‘ HO 17-20, 21
: SH HE MAN C PRESS SR5817P ————— ———— HD 11-20, 21
- SM HE MAN O PRESS SR5830P ———— ————— HD 11-20, 21
SM FU MAN A PRESS | _SR5737P METER/ CEW CUMMUN . HD 171-12, 21
SM FU MAN B PRESS SR5784P METER/CEW COMMON - HD S 17-12, 21
5M FU MAN C PRESS SR5822p METER/CEW COMMON HD S1T-12, 21
SM FU MAN O PRESS SR3823P MEYER/ COW CUMNUN © HD 17~12, 21
SM UK MAN A PRESS SRG733p ——— ——— HD 17-21
SM DX MAN 8 PRESS SK5780P ecman ceeee- HD 17-21
SM OX MAN C PRESS SR5820P ———— ——— HO 17-21
SM UK MAN 0 PRESS - SR5821P  ——-mee ———— HD 17-21
missian Jrev] oate SECTION - GRUUP PAGE
APcLLD 15]FAL] 573771 JCSM SM-RCS INSTR REQ
17-6
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MISSION RULES
SEGTION 18 =~ CSM CM=RCS

ITEM

-

13-1

18-2

ld=4

18-%

' GENERAL *

LAUNCH

Aa

U

A SUSTAINEQC LEAK IN CR THE LOUSS OF HELIUM SUPPLY PRESSURE DR HELIUM MANIFOLD PRESSURE IN
ONE CH RCS RING IS NOT CAUSE FOR ABORT SINCE THE REMAINING RING 1S CAPAULE OF ABURT (R
ENTRY ATTITUDE CONTRCL. THIS FAILURE WILL REQUIRE ENTRY INTO NEXT BEST PTP  SINCE SYSTENS
ARE NO LONGER REDUNDANT.

A SUSTAINED LEAK IN LR THE LUSS UF HELIUM SUPPLY PRESSURE OR HELIUM MAALFOLD PRESSURE IN
80TH CM RCS RINGS PRICR TQ TOWER JETTISON IS JUSTIFICATION FOR A MODE I ABDORT. AFTER TOWER
JETTISCNy IT IS NOT CAUSE FOR ABORT SINCE THE ABLLITY TO PERFORM A SAFE ENTRY [INTO THE
ATLANTIC AT THE END GF THE FIRST REV STILL EXISTS BY USING THE CONTENGENCY SM RCS SPIN LP
PRIGR TO CM/EM SEP, THIS METHOD OF ENTRY IS CONSIDERED OPERAYIONALLY PREFERABLE TO
PERFCRMING AN ABORT AMND FRESENTS LESS POTENTIAL HAZARD TO CREW RECOVERY, FURTHERMORE, CM
RCS CunTROL &5 REQUIRED FOR ABORTS IN THE MUOE I1 ANG MUDE Il REGIONS, AND YO ABORT Trf
LAUNCH IN THESE REGIOAS FCR LGSS OF LM RS CAPABLLITY wWOULD PUY THE  SPACECRAFT AND CREwW
INTE AN UNSAFE ENVIRCAMENT.

LUNAR OkB1 Ty LUNAR STAY PHAGES

Al

de

Co

LUNAR GRBIT ACTIVITIES wilLL 8E TERMINATED FuR LUSS UR IMPENDING LUSS OF ONE CM RCS SYSTEM.
THE SE PHASES WILL BE CCANTINUED IF. THE CM=RCS IS ARMEC.

LOSS CF ONE SYSTEM IS CALSE FUR ENTRY INTC THE NEXT BEST PTP.

LM UESCEwWT PHASE

THERE ARE NU 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 HELIUM MANIFOLO PREGSURE (COULD EE
ELTHER FUEL OR OXIOULZER) IN ONE CM RCS RING DELETES THE REDUNDANCY OF THE ENTRY ATTITUCE
CONTRCOL SYSTEM AND KECUCFS THE DELTA Vv AVAILABLE FOR HYBRID DEORAIT. LCSS OF HELIUM SupPLY
PRESSURE LR HELIUM MAM FLLD PRESSURE IN BOTH CM  KGCS RINGS DELETES ALL ENTRY ATTITULE
CONTROL CAPABILIFY REQUIRING GCNT INGENCY SM RCS SPEN UP PRIDR TO CM/SM SEP. THE LOSS LCF
ONE CR B80TH CM RCS RINGS IS CAUSE FOR TERMINATING THE PHASE AND MISSION BY ENTRY INTO THE
NEXT BEST PTP.

B ARMING UF THE CM RCS RINGS, WHETHER THE PROPELLANT FSOLATION VALVES ARE OPENED O0OR CLOSEC,
IS CAUSE FOK TERMINATING THE PHASE AND mISSION INTu THE NEXF S8EST PTP, EXCEPT IN LUNAR
ORBIT.

Co LGSS CF BLCTH RINGS IS CAUSE FOR RETAIMNING THE LM ASCENT STAGE.

ALL PHASES

SUSTAINED LEAK IN (OR LOSS OF) HELIUM SUPPLY PRESSURES IN FITHFR RING REQUIRES THAT THE (M RCS
BE PRESSURIZED ASAP, AND 600 PSIA IN SUPPLY IS NECESSARY TO PROVIDE FULLY PRESSURIZED SYSTEM.

RULE NUMBERS 18-6 THROUGH
18-9 ARE RESERVED.

MISS{ON REV | DATE SECTIUN GRUUP PAGE

APOLLO 1S5§FNL | 5/73/71 JCSM SN=RCS GENERAL
14-1
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MISSION RULES
SECTION 18 - CSM SM-RCS =~ CONTINUED

ITEM

-—

18-10

18-11

Y SYSTEMS MANAGEMENT ¢

THRUSTER TEMP CONTROL

CM HCS THRUSTERS MAY BE HEATEC -PRIOR TQ ENTRY FOR 20 MINUTES DR UNTIL THE LOMEST INDIGATED
TEMPERATURE IS 28 DEGs Fes WHICHEVER COMES FIAST. If THRUSTER(S)} HEATER FUNCTIBN FAILS, CM RCS
IS STILL CONSLDERED CRERATIONAL PENDING RESULTS OF (M RCS CHECKOUT PRICR TO ENTRY.

MALF PROC RCS 5.

HELIUM INTERCONNECT

AS A LAST RESORT, IF THE HELIUM IN ONE RING IS DEPLEYED DUE YO A LEAK AND THE PROPELLANT IS
DEPLETED IN THE OTHER RINGy THE SYSTEMS MAY BE INYERCONNECTED IF THE REMA INING PROPELLANT IS
REQUIRED FOR CONTROL. ONCE INTERCONNECTED, THE RINGS CANNOT BE [SOLATED, MALF PROC RCS &,

HULE NUMBERS 18-12 THROUGH
18~19 ARE RESERVEG.

M1 SSLON REV] OATE SECTLON Groue PAGE

APQLLO 1S] FNLE 8/3/71 JCSM SM=RCS MANAGEMENT
: 18-2
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MISSION RULES
SECTION 18 ~ CSM SM~RCS - CONTINUED

RULE JUONDITIUN/MALFUNCTIONY  PHASE ¢ RULING * CUES/NOTES/COMMENTS
——— - -——— - ———
' [ f
' [ v
' ' '
* v SPECIFIC MISSION RULES ?
, - ———— ,
18-201 SUSTAINED LEAK IN ' 1 ¢
UK CUMPLETE LCSS ' . '
UF HELIUM SUPPLY ! ) :
PHE S5 URE ' ' '
] ) A
A. UNE KING 'LAUNCF  *A.l. CONTINUE MISSION AND °
e ' ENTER NEXT BEST PTP 1
' f} '
YOESCENT v 2, CONTINUE MISSION t
' f . .
ALl * 3, TERMINATE PHASE AND *A.3.  NORMAL ENTRY
"OTHERS ENTER NEXT BEST PTP ¢
. L] L]
e BUTH RINGS TLAUNCEH *B.l. CONTINUE MISSION ANL
' ' ENTER NEXT BEST PTP
' ' UNLESS PRIOR TO '
. ' TOWER JETTISON. 16 ¢
. . PRICR TC TOWER '
' ' JETTISCN, ABURT ‘
. [ '
"DESCENT * 2, CONTINUE MISSION '
* ' [
. . ]
raLL * 3, TERMINATE PHASE AND  '6.3.  CONTINGENCY SM RCS  SPINUP
'OTHERS  t ENTER NEXT BEST PTP  ¥PRIUR TU GM/SM SEP FOR DEURBIT ANC
' : 'TBU FOR LUNAR RETLRN ENTRY.
[ ‘ '
. [ .
. 1 .
. [ [
' ' .
1e=21] SUSTAINEDG LEAK In OR* ‘ +
COMPLETE LCSS OF ' ¢ '
MELIUM MANIFGLO : ' .
PKESSURE (CGULD ' ’ . .
WE EITHER FUEL OR ' .
UX10I ZER) . 1 .
[ [ [
A, ONE RING TLAUNCH  ®A.l, CONTINUE MISSION AND *
! ! ENTER NEXT BEST pTp ¢
[ [ '
*DESCENT ¢ 2. CONTINUE MISSiON '
[ [ .
"ALL ' 3, TERMINATE PHASE AND  *
POTHERS ' ENTER NEXT BEST PTP '
[ . '
B. BUTH RINGS "LAUNCH  *B.1. CONTINUE MISSION AND *
' ' ENTER NEXT BEST PTP
' : UNLESS FRIDR TO '
1 ' TOWER JETTISON, IF  *
' . PRIOR TC TOMWER '
' ' JETTISCN, ABORT. '
. . '
YOESCENT * 2. CONTINUE MISS[ON .
' . .
' [ .
YALL ' 3. TERMINATE PHASE AND *B.3 CONTINGENCY SM RCS SPINUP PRIOR
'OTHERS ' ENTER NEXT BEST PTP *T0 CM/SM SEP FOR OEORBLET AND TBD FOR
4 ¢ YLUNAR RETURN ENTRY,
L] L] [}
MI SSION REV] DATE SECTICA GROUP PAGE
APCLLO LSJFNL] 5/3/71 JCSM SM-RLS SPECIFIC
18-3
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Manned Spacecraft Center

MiSSION RULES
SECTION 18 - CSM CM-RCS

R RULE | CONDITION/MALFUNCTION PHASE RULING _CUES/NOTES/COMMENTS
18-22 CM RC5 1S 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 iDATE SECTION GROUP PAGE
APOLLO 15 | PNL §5/3/71 C5M CM-RCS SPECIFIC 18~4
TSG 291

HASA — MSC
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SEETION 18 = CSM SM-RCS -

MISSION RULES

CONT INVED

' INSTRUMENTATICN REQUIREMENTS *

PCM

18~50| MEAS DESCRIPTICN ONBCARD TRANSDUCERS CATEGORY MISSION RULE
REFERENCE

CM HE TK A PRESS CROQOLP METER COMMON M 18-20
Ce HE TK B PRESS CRINO2ZP METER COMMON M 18-20
CM TK A TEMP CROOD3P METER COMMON HD 18-2n
Cm TK B TEMP CRID04P METER CUMMUN HO 18-20
CM HE MNFLD A PRESS CROC3SP Cew 1 OF 2/ 18-21
CM HE MNFLD A PRESS CRIO3ITP METER/CEW M
CM HE MNFLD & PRESS CRINAGP CoW 1 OF 2/
C™ HE MNKFLD B PRESS CROO38P METER/CEW Mo 18-21

Mission fRrRev] oate SECTION GRUUP PAGE

APOLLO 1S FNL] 573771 JCSH SM=RCS INSTR REQ

18-5
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MISSION RULES
SECTION 19 - EMU/EVA -

ITEM

19-1

- et

* GENERAL

YO INITIATE AND CONTINUE THE FOLLOWING MISSICN PHASES: THE EXTRAVFHICULAR MCBILITY UNIT

MUST PROVIDE AS AN OPERATICNAL -EMU, THE FUOLLUWING MINIMUM CAPABIL ITIES===

A DOCKED (TUNNEL HARDWARE INSTALLED)/UNDOCKED/RNCZ

(EMLY

ANY CCMJINATIUN OF TWC OPS AND/OR PLSS UNITS wWiTH SUFFICIENT 02 CONSUMABLES TO SUPPORT A 30

MINUTE CONTINGENCY EVA {CEVA)
R, LUNAR SURFACE EVA ' '

1. CRITICAL INSTRUMENT AT ION

2. THERMAL CONTHAL

3. EMU PRESSURE INTEGRITY

“a PLIMARY DXYGEN SUBSYSTEM

5 PLSS VENflLlTICN

b, PLSS PUWER SUPPLY

Te CPs

d.  CONTAMINATION CONTRCL

ie SUFFICIENT PLSS CUNSUMABLES TC SUPPURT CHECKUUT, PLANNED EVA, AND A 30-MINUTE
PCST-EVA RESERVE.

1Y SUFFICIENT UPS CONSUMABLES TL SUFPCRT JU-MINUTE PURGE OPERATIONS AT HIGH
PURGE FLOW.

Ce CMP EVA
1. CRITICAL INSTRUMENTATIGN
2 CMP £My PRESSURE INTEGRITY
3, CPS L2 PRESBURE HKEGULATION

4a SUFFICIENT OPS CUNSUMABLES TC SUFFCRT 15-MINUTE PURGE OPERATIONS AT HIGH
PURGE FLOW

5. CNMP EMy ADEQUATE C2 FLOW VIA THE SUIT CONTHOL UNIT (5CU)

ML SSEON REV] CATE SECTIuh GRuuP PAGE

APCLLO L5{FALE 573771 [ EMUZEVA GENERAL
19-1

255
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MISSION RULES
SECTICN 19 - EMU/EVA = CGWT INUED

ITEM

————

Ly-2

ULFINITIUN§===
As  LUSS CF MU PRESSURE INTEGRITY

1. UNABLE TO MEET PRESSURE DECAY CRITERIA DURING EMJ PRESSURE INTEGRITY CHECK (HIGH 02 FLOW
FLAG CLEARS AFTER INITIAL PRESSURIZATION)

2. EvU REGULATEC FRESSULRE LESS THAN 3.75 PSEC (TM)  AND  DECREASING ON  LUNAK
SUKF ACEy WHICH REPRESENTS AN 02 USAGF RATE GREATER THAN 00,7 LBS/HR

b LUSS LF PRIMARY UXYGEN SUBSYSTEM (PUS}
1. SCURCE PRESSUKE LESS THAN TBD PSIA OR Tulr PERCENT (THDICATOR)
2e URABLE TC SUPPLY OXYGEN TO OXYGeN VENTILATION LOGP (UVL)

3. IMPRUPER PLSS PRESSULRE REGULATILM (LESS THAN 3,75 aND DFCREASING OR  GREATELR
THAN 4,05 PSTD AND [INCREASING)

Le LUSS UF PLSS POwER SUPPLY
I PLSS BATTehY VOLTAGE LESS THAN 16.0 VOO AN LECREASING

2e PLSS sATTERY CURRENT CFAIN GREATER THAN 3,0 AMPS AN INCRFASING  (DNES - NUT
Include CHECKOUT)

Ue LUSS ufF THEKMAL LOnNTRUL
1. LESS OF LCLALTL CIRCULATIGN
2 LLG H2u INLET TEMPERATUKE ANMD SUBLINMATCR €2 QUTLFT TLMPFRATURE OF &% DEG F
AND INUKEASENG AKD LCG HEU UVELTA T LESS TrAN 5 DEG F AND  NECREASING  WITH
DIVERTER VALVE DN C¥AX® PUSTITICN [THIS CONSTITUES A FALLED SuBLEMATAR.)
3, DEPLETED FLEDWATER HESFRVCIR Cwk INABILITY Tu SUPPLY H2u Tu SUBLIMATOR
[ LUSS CF VENTILATICON
ARNCRMAL cATTERY CURKENT (TCTAL CURRENT LESS Than 2,7 AMPS IR MORF  THAN 3,7 AMPS}H
SUSLIMATCR UXYGEN OUTLET TEMPERATURE LESS THAN 43 UEG F (THIS CUnNSTITUTES A 'DEGKADED
FATLED FAN.) .
[ LG5S CF CONTAMENMATICN CONTROL
be LLSS OF VENTILATIUN (SEE 1G6-2, E Ad.VE.)
N PLSS (uéd PARTIAL PRESSURE GLREATER TRAN 15 M4 OF hi

3. SUFFICIENT CUNTANINATION (LIOKM AND BY-PRODUCTS) IN THF VENTILATION LOOP YO
RESULT [N INTOLCLRABLE CHREWAMAN DUSCUMFORT

G. LI5S OF UXYGEN PUKRGE SYSTEM (QGPS)

L. CPS C2 SNURCE PRESSLRE=--~

LFSS THAN 530 PSI1a AT 8 LB/FRPUKGE
LESS THAN 3)) PSIA AT & LE/HRPUKGE
LEBS THAN 1Y) PSIA AY MaKEUP

Za LPS L2 REGULATED PRESSURE LESS THAN 3.4 PSIU uk MuURE THAN 4,9 PSID QR OPS D2
REGULATED PRESSURE EXCEEDS 4.0 PSTD IN LESS THAN 1 SECOND

3. THE OPS WILL BE CONSEDEREC UNACCEPTARLE FUR MAKFUP MUDE UPERATIONS {F THE
GPS C2 REGULATED PRESSURE EXCEEUS 4.0 PSIL,

MISSIUN REV] CATE SECTILN GROUP PAGE

APCLLO 15]FNLE 5/3/71 | EMU/EVA GENE RAL
19-2
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MISSION RULES
SECTION 19 - ENU/EVA ~ CONTINUED

257

ITEM

19=2 |H. EHERGENCVbﬂETURN CAPABILITY LlV/lSLSS/OPS(L) .

CONY . @
O
ol LRV/OPS {H) S
] <
2 1%*
o) WALKING/BSLSS/OPS (L) 2,
L .
[x 4')
NOTE z i
T I
ALL EMERGENCY RETURNS AKRE GUNSTRAINED E@ WALKING/OPS (H)
BY THF 300 BTU MAXIMJUM CxEWMAN HEAT
STCRAGE ANC THE 13 MINUTES REQUIREPD -
FOR TERMINATION AND INGRESS. SPECIFIC
RETURN CAFABILITIES ANC CGNSTRAINTS
ARE SHCWN ON THE ADJACENT CHART AND EVA TIME

ARE CFSCRIBED IN DETAIL RELUW

KIDING ThAVERSE

® THE LRV/BLSS/C0PS (L) RETURN TRAVERSE CaPASILITY KEPRESFNTS=—=- AN APS LW
PURGE FLOW RATE CF 3.85 LB/HR, TIME FOR WALKBACK T{) LKV, 5 YINUTES FOR BSLSS
ACTIVATEON, AND THE TIME REQUIREC FCR LRV FETUKIN TRAVFRSE,

@ THE LRVZOPS (H) RETLRN TRAVERSE CAPABILITY RFPRESENTS--- AN OPS HIGH PURGE
FLOW RATE {F T.5 LA/HR, TIME WKEQUIRED FOR wALKSACK 00 THE LRV,
AND THE LRV RETURN TRAVERSE.

WALKING TRAVERSES

@ THE WALKING/BSLSS/OPS (L) RETURN THRAVEKSE CAPARILITY FKHEPRESENTS--- AN OPS
LOW PURGF KATE QFf 3.85 La/PR, 5 MINUTES Fuk BSLSS ACTIVATIUN, AND THE TIME
REQUIRED £UR THE WALKING RETURN TRAVERSE. :

) THE WALKING/CPS (H) RETURN TRAVERSE CAPABILITY HEPRESFNTS-—— AN OPS  HIGH
PUKGLE FLOW RATE CF 7.5 LU/HR AND THE WALKING RETURN TRAVERSE o

HSLSS CONSTRAINT

sTHE BSLSS CONSTARAINT REPRESENTS-=~ THE FEEUWATFR CAPARELITY UF & PLSS WITH
BOTH CREWMEN UPERATING UN IT VIiA THE BSLSS Fuk RETURN THAVFASE,

I, TERMEINATE 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 IMMEDIATELY

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 5CU)
CMP EMU 02 FLOW INTO SUIT LESS THAN 6.0 LB/HR (60-65 PST 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,

MISSION REVY CATE SECTION GROUP PAGE

APULLU 15| FNL| 5/73/71 J EMU/EVA GENERAL
. 19-3
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MISSION RULES
SECTION 19 - EMU/EVA - CONTINGED

1TEM

19-3

19=-4

19-15

19-16

CREWMAN MAY ELECT TO ATTEMPT 4 WET SUBLIMATCR RESTART [F BREAKTHROUGH UOCCURS.

PSS PURGE CAPABILITY IS REGCUIRED FDR EVA.

VACUUM TRANSFERS ®ILL ONLY BE USED LN SUPPORT OF (1) CONTINGENCY INTRAVEH [CULAR TRANSFERS (R

CUNTINGEM Y EXTRAVEHICULAR ACTIVITIES (CIVT QR CEVA) BETWEEN S/C. AND (2) A Lm CABIN REPRESS
FATLURE.

AN EMU/LM ECS HYBRID LIFE SUPFORT AND COMM CONF IGURATION IS ACCEPTARLE IF WITHIN SYSTENS
CAPABILITIES AND IF REQUIRED TO PRECLUDE TIMELINE [MPACT,

RULES 19-7 THRCUGH L4 ARE RESERVED

t MANAGEMENT !

FOR INTeRMITTENT PUKGENG FCR VISOR DEFOGGING, DECONTAMINATION, OR ADDITIONAL COOLING, TE
PRIMARY 02 SHUTOFF VALVE SHOULD BE TURNED OFF FOLLOWING OPS ACTIVATION BUT PRIOR TO PURGING.
THE PURGE VALVE SHUULD BE TURNEC TU THE OFF PGSITIUN PRIOR TU REUPENING THE PRIMARY 02 SHUTCFF
VALVE .

THE 8SLSS wlLL BE CARR{ED ON ALL TWU-MAN EVA TRAVERSES.

RULES 19-17 THRGUGH
19-1% ARE RESERVED.

MISSION REV | DATE SECTION GRuUUP P AGE

APOLLO L15FFNL § 5/73/7% JEMU/EVA GENERAL AND
MANAGEMENT 19-4
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MISSION RULES
SECTION 19 - EMU/EVA - CONTINUED

~ O PRULE POONDITIGN/MALFUNCTION®  PHASE o RULING * CUES/NUTFS/COMMENTS
! ) ] h T AT a s
4 L] 1 |
* SPECIFIC °
T v TTTTTTTEeTT '
L9=2 LGSS OF eMu TEvaA *ALTIVATE GPS YRET MALF EMU 2,5,4,20.
PRESSURE INTEGRITY ¢ ' *
* * A. TERMINATE EVA YEMU KFG PRFSS IS .05 PSIA GKEATEW
A, EMU HEG PRESS ' ' *THAN PGA PRESS.
LESS THAN 3.75 ¢ ' '
BEUT GREATER ' . '
THAN 3.4 PSID * * U
(TM) ' . '
' ' B. TERMINATE EVA !
®2. EMU KEG PKESS ¢ ' IMMEDIATELY '
LESS THAN 3,4 ' ' '
PSID (TH) ¢ ’ '
L] " L]
L] ] 1
=21 LUSS OF VENTILATION YEVA YTERMINATF EVA IMMEDTATLLY  "REF MALF 1e502R¢2%, 30,31,
L] L] 1
. v1. ACTIVATE 0PS '
L] L} L]
' t2. UPEN PGA PURGE '
* ' VALVE-LCw FLOK '
1 4 *
L) . L)
. L] L)
) L] .
L] L] 1
L=z 2] CunTAMIWATIon In VEVA 'TERMINATE EVA IMMEDIATELY
VENTILATIUN ' ' '
sTE M [ ' ’
5Y3 . ¢« Lo ACTIVATE 0PS .
L] L] .
' 2« OPEN PGA PURGE '
. . VALVE-LCw FLOW +
1] L] L]
L} L] 1
£ ] t L]
L] t L]
1] . Ky L]
1 L] .
L) , .
RULES 19-23 THROQUGH ¢ ' '
Ly~29 ARE KESERVED, * J '
L] L] L]
L) . 1)
MISsSlun | REV] caTe SECTICA LKUUP PAGE
APGLLU 15| FALY 573771 | eMusEva SPECIFIC
19-5
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SECTION 19 - EMU EVA - CONTINUED

KULE PCONDITION/MALFUNCTION' PHASE ¢ RULING * CULS/NOTES/CNMMEATS
: . e ———————— e e e il e e
‘ .
L] 1]
19-30| LOSS OF THERMAL YEva TTERMINATE EVA REF MALF EMU
CUNTROL ot . 4,44,5,9,10,25,26,27,28,29,

* IF ADDITTONAL

Y COOLING IS

Y REQUIRED, ACTIVATE
*BLSS OR OPS PURGE AS

1 REQUIRED
L]
1
19=-31] LUSS UF PCS EVA *TERMINATE EVA KEF MALF EMU 3,5,£,748,21,22.
[] ' N
11, ACTIVATE OPS TNOTE~~~ IN THE EVENT DNF  HIGH. PGA
* 'PRESSURE, PGA PUFGE VALVE MAY BF
*2. IF EMU PRESSURE YOPENED FUR PRESSURE RELIEF FOLLOWEING
* GREATER THAN 4,05 *O0PS ACTIVATIUN,
PSID (TM) CLOSE POS ' :
.

SHUTOFF VALVE

INSTRUMENTATION

@ = @ 4 @ e mm e ommat ek e ee® e T Ee o =® e ma % eE e S oem 4 ®eoaEd e ae®w. oa e -

L]
L
L] ]
‘ .
Ll L]
) ]
19-321 Luss OF PLSS PLWER - 'FVA ‘TERMINATE €VA IMMEUTATELY *REF MALF EMU 9,28,30,
t L
*1. ACTIVATE OPS '
] . . ]
'2. OPEN PGA PURGE VALVE N
' LOW FLOW '
L] r
' 3. ACTIVATE BLSS OR OPS '
' HIGH PURGE FLOW AS '
' REQUIRED '
L L]
* ]
15-33] LOSS OF CRITICAL EVa *TERMINATE EVA 'REF MR 19-51
INSTHUMEATATION ' '
. .
. 1
L] ’
1 L]
19-34| LuSS OF EML PKESS CMP EVA  TERMINATE £VA YREF EMU MALF
INTELRITY ' '
* (]
] L]
. . . ) )
19351 LSS UF ADEQUATE CHP EVA 'TERMINATE EVA *REF EMU MALF
CMP EVA L2 FLOw ‘ '
(FRUM SCU) ' !
. ]
. 1
Ly=-3¢6f LUSS OF (RITICAL CMP FvA *TERMINATE EvaA 'REF Mk 19-51
L] .
. 1]
. ,

RULE NUMBERS 19-37 THROUGH
19-40 ARE RESERVED

MISSION REV | UATE SECTION GROUP PAGE

APOLLO 1S]|FNL | 5/3771 JEMUZEVA SPECIFIC

19~-6
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MISSION RULES
SECTION 19 - EMU/EVA - CONCLUDED

K | ITEM
* INSTRUMENTATION REQUIREMENTS ¢
19-591 PRELAUNCH INSTRUMENTATION FM/FM M1$SION RULE
MEAS DESCRIPTION PAM ONBOARD TRANSDUCERS CATEGORY REFERENCE
FEED H20 PRESS GT8110P/GTB210P COMMON [} 19-1,2,3,12,30
Luw FEED H20 PRESS TUNE=FL AG M
PLSS EKG GT8124J4/GTB2244 *
L} 19514210,
PLSS BAT CUR " GT814DC/GTH240C 21,32
PLSS BAT VOLT GT8L41V/GTB241Y HO 19-142,19,32
LCG H2N TEMP GTBL54T/GTB254T HD 19-142,30
PGA PRESS GTBL6AP/GTH268P HD 19-1,2,20,31
PGA PRESS GAGE CUFF GAGE "
LDk PGA PRESS TONE -FL AG "
KN 19=1+243,21,
SUBL J2 wUT TEMP GT81T0T/GTH270T an
HD 19~1,413,15,
PLSS-CC2 PP GT8175P/GT3275p 22
COMMON HD 19-1,2,29,31
PLSS 02 PRESS GT8182P/GT8282P 11,14
PLSS 02 QTY IND ME TER ¥
Hior U2 FLuLW TUNE~FLAG L] 19~-142,27,31
LUw VENT FLCHW TONE-FL AG . 19-1,21
LCL H2O GELTA T GT8196T/GTa296T . HR 19-1.:2,30
UPS PRESS GAGE METER “ 19-19244414
UPS REG PRESS GAGE ME TER *xy 19-1,2
EVC SYNC GT8LA0X/GTA20C X M
EVC LAL ¢ vpC GTB1IIV/GT8201V HR
EVC CAL 5 vOC GT8102v/GT3202y HO
* AERJMEDICAL PARAMETER REFERENCE SECTICN 3.
*x1 OF 2 CPS KEG PRESS GAGES IS MANDATORY.
19511 CHITICAL INSTRUMENTATION
1a.  Lunar surrace
PAM
MEAS DESCRIPTICN FM/EM ONBOARD
PGA PRESS GAGE CUFF GAGE
PGA PRESS GT3168P/ CF
GT8268P "
Luw PGA PRESS Tune TunE
LUw VENT FLGW TGNE TUNE
PLSS BAT CURRENT GT3140C/ ’
GT8249¢C
1 cF
SUBL 02 UUT TEMP GT8170T/ M
} GT82707
Be: CMP Eva
PGA PRESS GAGE CUFF GAGE OF
LUW PRESS WARNING SWIFCH GNBOARD t CMP ONLY) M
_ LUW FLUW WARNING SWITGH | ONBOARD (CHMP CNLY) OF
CM PRESS GAGE ONBOARD M
MISSION |REv | DaTE SECTION GROUP PAGE
APCLLO 15]FNL | 573771 | EMUZEVA INSTR
19-7
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MISSION RULES
SECTION 20 ~ COMMUNICAT IONS AND ENSTRUMENTATIUN

R ITEM

20~}

&0=-2

| - ————

' GENERAL *
Ao BASE%INE REGUIREMENTS (ALL PHASES EXCEPT LAUNCH)
1. THO~WAY VOICE CCMM EETWEEN SPACECRAFT

24 TwO=WAY VOICE CCMM BETWEEN CSM QR LM AND MSEN DURING ALL DOCKED ACTIVITIES
AND BETWEEN BOTH SPACECRAFT AND MSFN DURING UNDOCKED ACTIVITIES

d. LAUNCH

THERE ARE NO CDMMUNICAT[ONS FATLURES Fuk WHICH THE LAUNCH/INSERTION PHASE
TERMINATED.

C. LUNAR STAY ADDITIONAL REQUIREMENTS.
1. FCR TWO-MAN EVA-—= vCICE COMM BETWEEN MSFN AND ONE EVA CREWMAN,

2 FOK UNE=MAN EVA---VCICE COMM BETWEEN MSEN AND LM/ LCRU AND EVA CREWMAN
NCTE

MSFN TO EVA UNLY VGICE IS ACCEPTABLE I[f Tv 1S AVALLABLE TO
TC MONITOR CREW.

D. THE LM wiiLl BE RETAINED FOR TEC COMM IN EVENT OF LOSS OF ALL COMM BETWEEN THE CSM
GRUUND,

VHF EVA COMMUNICATLUNS PRICRITIES ARE=---

A TWi-MAN EVA -

1. PRIME~~~ EVA~l AR/EVA=2 AR (RELAY MCOE ALLOWS ODUPLEX VOICE BETWEEN EVA'S
PLUS THE TKANSMISSICN OF VOICE AND DATA FROM BOTH EVA'S 10 LM/LCRU PLUS THE
RECEPTION UF VLICE vIA LM/LCRU BY BOTH EVA'S,)

2 BACKUP=-=EVA~1 AR/EVA-2B OR EVA-1A/FVA-2B OR EVA-1B/Eva~2A (EITHER MODE
COMBINATION ALLCWS DUPLEX VOICE BETWEEN EVA'S PLUS THE TRANSMESSTON QF VOICE

FRCM BOTH THE EVA'S TQ THE LM/LCRU PLUS THE TRANSMISSION OF DAVA FROM  DNE
EVA TO THE LM ANC THE RECEIVING GF LM/LCRU VOICF BY DNE. EVA.)

Be JNE=-MAN EVA

la PRIME--~EVA-1A GR EVA~2A {ALLCW DUPLEX VUICE BETWEEN EVA AND THE LM/LCRY
PLUS THE TRANSMISSICN OF DATA FRCM EVA TO LM/LCRU,)

2. BACKUP—=-EVA-18 CR EVA-2B (ALLUWS UU#LEX VUICE BETWEEN EVA AND LM}
NCTE

NO VCICE CAPABILITY VIA LCRYU IN THIS MODE

KULES 20-3 THROUGH
20-6 ARE RESERVED,

WILL

AND

BE

THE

MISSEON REV] OATE SECTIUN GRUUP P AGE

APGLLU 15)FNL Y 5/3/71 | COFM AND INST FUNCTIONAL
: COMM-GEN ERAL 20~1
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MISSION RULES
SECTEUN 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

L1TEM

e0=7

20-8

- o ot e

* MANAGEMENT !

[ EE - S ——

VUICE CUNFIGURATIUN

A LR/CSM/MSEN

1.

2.

3.

o

6

Te

8.

Fe

VHF DUPLEX © AND USE WILL BE TRANSMITTED/RECEIVED SIMUL TANEOUSLY FfR  LAUNCH
THROUGH CYIe REV 1. VHF SIMPLEX A AND USB WILL BE TRANSMITTEO/RECEIVED
SIMULTANEOUSLY FCR EARTH ORBIT AFTER CYI, REV 1 LOS.

VHE A SIMPLEX 296.8 MHZ IS PRIME VCICE COMM BETWEFN VEHICLES FEXCEFT OURING
RANGING WHEN DUPLEX B {CSM) AND QUPLEX A {LM} WiLL B8E USED.

VHE B SIMPLEX 259.7 MHZ 15 BACKUP TC VHF A SIMPLEX 296.8 MHZ.
USB IS RRIME VCILE COMM BETWEEN MSFN AND CSM, LM, OR LCRU,

USB/VHF RELAY 1S VOICE CUMM BACKUP TO USE BETWEEN MSFN  AND  MALFUNCTIONED
S$/C.

NCRMAL VOICE CuMM wiILL USE SIMULTANEWUS MSFN  UPLINK  TO BOTH VEHICLES.
HOWEVERy IF REQUIREMENT SHOULD EXIST, SIMULTANEOUS [NDEPENDENT MSFN/CSM,
MSFN/LM, AND MSFN/LURU COMM MODES WILL BE INITIATED.

THE PRIME CSM/LM CUMMUNICATICAS MCDE DURING THE LUNAR ORBIT PHASE 1B VHF.
THE PRIME VMF MODE IS VHF A SIMPLEX UNLESS THIS MODE IS PRECLUDED BY THE USE
OF VHF RANGIRG. DURING LUNAR STAY PHASE, THE PRIME (SM/LM MODE IS MSFN
RELAY.

THE CSM AND LM wILL TRANSMIT SIMULTANEQUSLY ON WHF AND USB DURING ALL LM
POWERED UP PHASES [N LUNAR ORBIT.

In THE EVENT OF A CCPPLETE LUSS OF CSM S—BANC CUMMUNICATIGNS WITH MSFN, THE
LM witL BE CONFIGURED FOR LM TwWwO-WAY RELAY AND RETAINED FOR TEI AND TEC. ;

Be LM/CSHIEVA/MSFN

le

LM TwhC~WAY RELAY NITH TwWC-MAN Eva [S THE PKIME MODE PLANNED FOR EVA

OPERATION.

CSM VHF/USB MANAGEMENT

Ao FOR CREW REST PERJOOS, CSM S~BAND ANTENNAS WiLl PBE SELECTED BY GROUND CCMMANDS,

Be NORMAL CUNTROL OF THE S~BAND MUDES Wwill BE 8Y GROUND COMMAND.

POSITION WILL REFLECT OUT-CF-SITE CONTACT CONFIGURATION,.

CSM  COMMUNICATIONS

SWITCM

MISSTON REV] LATE SECTION GROUP PAGE

APGLLO 15]FAL] 543771 | COMM ANC INST FUNCTLONAL
COMM-MGT 20-2
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MiSSION RULES
SECTEON 20 - COMNUNICATIONS AND INSTRUMENTATION - CUNTINUED

17eM

——

20-9

20~190

20~-11

20~-12

LM STEERABLE ANTENNA MANAGEMENT

Al

GLTA

A.

Le

LCRU

ba

DURING ALL PHASES THE STEERABLE ANTENNA TEMPERATURE SHOULD BE NAINTAINED BETWEEN
-65 DEG F AND 185 DEG F.

LM UPLINK MODES 2 AND 3 ﬁNO ALL PRN UPLINKS WILL BE AVD[QED IF PUSSIBLE WHEN THF STEERABLE
ANTENNA IS OPERAVING IN THE AUTO TRAGK MODE.

MANAGEMENT

THE CCLOK Tv CAMERA wILL NOT B8E POINTED SUCH THAT THE SUN wiLL BE IN THE FLELD OF VIFfws
THE CAMERA MAY BE PLINTEC NEAR THE SUN. HOWEVER, [F OBJECTIONABLE FLARE OCCURS, THE GROURD
WILL REQUEST THE CAMERA TC BE MOVED OR wWILL MOVE THE CAMERA VIA GROUND COMMANDS.

THE GRCUND wILL MONITLR THE TV PICTURE AMD RECULMMEND CAMERA MOVEMENT {GR MOVE THE CAMERA
VIA COMMANDS) TO PREVENT IRREVERSIBLE VIDICON TUBE BURNS FROM KEFLECTIVE NBJECTS.

BETmEEN EVA'S THE Tv CAMERA WILL BE LCCATED IN THE SUN AND OFF TO MAINTAIN THERMAL BALANCE.

IF THE THERMAL CONSTRAINTS ON THE CAMERA UPERATING TIME IN THE MESA ARE VIOLATFD, THE
GRUUND wILL REGWUEST THE CAMERA BE TURNED UFF.

WHEN A BRIGHT UBJECT, WITH A CONTRASTING DARK BACKGROUND IS IN THE FIELD OF VIEWs ThE
GROUND WILL RECOMMEND OR COMMAND AN 4ALC SWITCH SETVING TO GET THE BEST PICTURE. THE
ALC-PEAK WILL GINE THE BEST PICTURE GF THE BRIGHT DBJECT, AND THE ALC~AVERAGE WILL GIVE THE
BEST PICTURE OF THE DARK BACKGROUND.

THE GROUND wILL NEVER INITIATE GCTA CCMMANDS ThAT WOULD CAUSE MORE THAN TWO ORIVE MOTORS 10
OPERATE SIMULTANEOUSLY.

THE GCTA wiLiL b€ PUSITICAED VIA GROUNC CCMMAND AS NECESSARY TO PRUVIDE THERMAL MANAGEMENT.

MANAGEMENT

THE THERMAL BLANKETS CN THE LCRU wWILL BE POSITIONED AS REQUIRED TC MAINTAIN THERMAL
MANAGEMENT.

NOMINAL MODE OF DPERATIOA FOR MOVING IS PMl/wWdl.
NOMIBMAL MCDE OF OPERATION FOR FIXED BASE IS FM/TV.
BACKUP MOODE OF OPERATICA FLR MOVING [5 PMI/NB.

THE COMTINGENCY MODE FOR MCVING LS PMZ/NE.

THE TV REMQTE MOBDE WILL BE UTTLLIZED TO DBTAIN THE CLEAREST Tv PICTURE (THIS MODE ALLOWS THE
GROUND TO COMMAND OFF THE NO~VOICE OGWNLINK AND WILL BE USED FOR LM ASCENT TV COVERAGE),

SOS MANAGEMENT

THE 508 WILL BE OPERATEC IN HBR DURING ALL SCIENTIFIC OPERATIONS.

THE CONTROL OF THE DSE wWILL BE VLA GRCUND COMMAND WHENEVER POSSIBLE. KOWEWER, THE CREW MAY
BE REQUESTED TO OPERATE THE DSE AT CERTAIN TIMES DURING AWAKE PERIODS TO ASSIST 1IN
JETATRING THE MAKIMUKN APCUNT OF SCIEANTIFIC DATA,

MISSEON REV] DaATE SECTION GRQuUP PAGE

APCLLO IS]FAL]T 5/3/71 ] CUumn AND INST FUNCTIONAL
COMM~-MGT 20~3
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MISSION RULES

SECTION 20 - COMMUNICATIONS AND INSTRUMENTATION - CONTINUED

CONDITION/MALFLUNCTION'  PHASE * RULTNG * CUES/NOTES/CNMMENTS
, ; : ; ———————— - ———————— ———
[ ] ‘
v SPECIFIC ¢
] e T ]
LUSS UF TWO-WAY VHF 'O0CKED "CONTINUE MISSICN- 'REF LM MAL PROC CCMM 3 = LOSS OF vHf
VOLCE COMM Bt TwEEN * TRO-GO FOR SEP MNYAR CVOICE COMM WITH CSM
CSM AND LM ' ' .
'UNDOCKEG *DOCK ASAP .
’ *NO-GO FOR CSM CIRC *REF CSM MAL PROCECURE COMM 5 - LUSS
M ' YOF vHF COMM WITH LM
'PRE-PLI  "CONTENUE MISSIGN '
. [
YPOWEPED *CONTINJE MISSICN '
'DESCENT ¢ '
) L} L] .
YLUNAR *CONTINUE MISSION INOTE=~-MSFN RELAY MAY BE UTILIZED
*STAY N : .
L] . [
+ L] 1)
] ] ]
2r-14] LUSS OF TwWC-wAY ? ' *REF CSM MAL PROCEDURES 7 AND B -
VUICE COMM WITH MSFN* ' *LOSS ['F CSHM VNICE COMM
.o . o
A, CSM ONLY YLAUNCF  *A.L. CONTINUE MISSTON
. L] 1
TEARTEH ' 2. ENTEK NEXT .BLOCK CATA ¢
*ORAIT ' POINT .
] ] t
'TLC ' 3. CONTINUE MISSION *A.3 ENTER LM FARLY TO USE LM S-BAND
' . *FIR VOICE COMM WITH MSFN, LM COM¥
' ' *WILL BE USED FOR VOICE AND CSM TH
. ' *USED FOR SIM BAY SCIENCE OPERATIONS,
] L] 1
Dol * 4. CONTINUE MISSION *
' ‘ NU-GC FCR SEP MAMEUVER®
[ [] ]
'UNDCCKEQ/' 5. CCATINUE MLSSION .
'POWERED ' *
YDESCENT '
v . * .
*LUNAR ' 6. CUNTINUE MISSIUN *AJh UTILIZE VHF OF VHF. RELAY FROM
'STAY ' *LM. IF UNABLE, TERMENATE LUNAR STAY
' ' VAMU PERFORM A DOCKERD TEIL.
] ] t
. ‘ "NOTF-= KETAIN LM FOR COMM  DURING
' . *TEC
] [] ]
B+ LM ONLY *DOCKED 'Bale CONTINUE MISSION- ‘REF LM MAL PROC COMM 4 -LOSS OF
' ' NQ~GC FCR SEP MANEUVER'S-BAND VOICE COMM
. ] [
*UNDCCKED * 2. RETURN TG VICINITY UF ¢
*PRE-PDI ! CSM- '
. . NO-GC FCOR PDI '
L L] .
*POWERED ' 3. Pul TO TCUCHDUWN- ¢
*DESCENT ¢  CUNTINUE MISSIUN '
¥ L] .
1 ] '
*LUNAR Y 4. tM LIFTCFF NEXT ASCENT *B.4 COMM VIA LCRUL IS ACCEPTABLE
*STAY . LPPURTUNITY, '
] . ]
t . ]
20-15] LOSS UF TWG CS¥ 'EPO *CONT IMJE MEISSICN- '
AUDIO CENTERS . *NC-GO FOR TLI .
* L] L]
TLC YCONTINUE MISSIGN- '
' *NO~GOQ FOR LCI .
L] 1 *
*DOCKEC  *CONTIMJE MISSLUN=- .
! NO=~GO FOR DCl CR UNDOCKING °
L] L] []
YUNDGCKED *NC=GG FUR GIRC :
[} [ .
"PRE-PLI/ *CONTINUE MISSION .
'OESCENT/ ! *
TLUNAR * '
tSTAY N *
1 L] A
*POST COCK*RETAIN ASCENT STAGE '
[] [ .
MISSION [REvV] caTE SECTION GROUP PAGE
APOLLO L1SIFNL | 5/73/T1 JCOMM AND ENST FUNCTIONAL
COMM=SPECIFIC] 27-4
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MISSION RULES
SECTiON 20 - COMFUNICATICONS AND INSTRUMENTATAON ~ CONTINUED

2aT

KULE JCONDITION/MALFUNCTION' PHASE ¢ RULING * CUES/NUTES/COMMENTS ;
""" o v T TTTTTTTTTTTTTTT TR o
4+ 14 *
Ll L] L]
23=-16] UNABLE TOQ ESTABLISH 'LUNAR YCONTINUE MISSION !
VHF COMM BETWEEN YSTAY *PROCEED WITH EVA AND '
LM AND BLTH EVA ' VACTIVATE THE LCRU '
CREWMEN DURING U CASAP '
EVA PREP . ' '
1 . L]
22-17] LISS aF vOICE tDUAL YCONTINUE MESSICN '
FKOM EvAa-2 TO EVA=1 'EVA YEVA=2 GO TO PUSITION 'B* '"EVA~-1 HAS EVC~1, EVA=2 HAS EV(=-2
1] L] L
' ' *IF ON LCRU-==
[ t 1)
' ' 'l. EVA 2 CANNOT COMMUNICATE wWITH
' * MSFN
L] L] ] .
' ' 2. NO TM FROM EVA-2
L L] L] -
' ' '3, Eva 2 MLST PROCEDURALLY
1 . 'TIME-SHAKE ALL VCICE TRANSMISSIONS
' * "wITH MSFN
L L] 1
' . ', MODES Wil BE SWITCHED EVERY 45
' ' *MIN TO MONITOR PLSS DATA ON BUTH
' \ . YCREWMEN,
L] L] t
23-13) LOSS UF vIICE FRUM  YpUAL *CONTINUE MISSION !
EVA-1 TO EVA-2 YEVA ' VIF ON LCRU=-==
* 1. EVA=2 GC TC POSITION tae?
‘ ' *2.As FEVA=1 CANNOT COMMUNICATE WITH
' *2. EVA-L GE TL PUSITIUN 'HY*MSFN AND Nu TM
L L )
' ' "Ba EVA=2 MUST PROCEDURALLY
' . 'TIME-SHARE ALL VCICE TRANSMISSIONS
' ' "WITH MSFN.
. . 1 ]
' ' 'C. MODES wWILL BE SWITCHED EVERY 45
' [ *MINUTES TO MONITGR PLSS OATA ON BOTH
' ' 'CREWMEN .
+ 1 ]
27-15] LOSS OF QUPLEX VJOICE'DUAL YCONTINUE EVA ’
BETWEEN EVA=1 AND YEVA ¢ . *l.A, SIMPLEX CUNFEGURATION WiLL
EVA=2 * *le BOTH CREWMEN WILL GU TO *REQUIRE PTT OPERATION VICE VOX.
. ' POSITION 'A* t
' . *8. DATA wWILL ONLY B8E TRANSMITTELC
' . *WHEN THE TRANSMITTER IS KEYED.
L] 1) .
. *2. IF STILL NG CUMM, *2. EVCS MODE-8 WILL NOT COMMUNICATE
[ . SELECT PCSITION 'y *WITH LCRU.
L] . L]
' '3, IF STILL NC COMM '
' ' CONT INUE EVA IF ONE ’
. 1 CREWMAN CAN RECE IVE MSEN®
' ’ VOICE~IF NOT ABLE TO '
. * RECEIVE MSFN VOICE .
' ' RETURN TO VHF RANGE OF ¢
L
M1SSIan | REV] DATE SECTION GROUP PAGE
APOLLO 18] FNL] 5/3/71 | cOFM AND INST FUNCFTONAL
CUOMM=~SPECIFIC(] 2n-5
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MISSION RULES
SECTION 20 - CUMMUNICATIONS AAD INSTRUMENTATION — CONTINUED

KULE JCUNDITION/MALFUNCTION' PHASE RULING * CUES/NOTES/COMMENTS
..... - — . . - ——— - ———
. . [
2u=-20] 1.0SS OF TwO-WAY *OuaL *YOICE UPLINK WITH TV '
VUICE BETWEEN NSFN *EVA TAVAILABLE FCOR MSFN ) :
AND EVA . YMONITOR ENG CF CREW . E
*RESPONSES IS ACCEPTABLE }
. . H
*1, CONTINUE EVA ' ;
. 1) L H
A. EVA=2 GG TO ‘L.A. EVCS MODE-B8  WILL  NCT i
POSITION *A* YCOMMUN ICATE WITH LCRY i
EVA-1 GO TO ‘ i

POSITICN *B*

B, IF SUCCESSFUL .
CLNTIMIE EVA.

C. [F UNSUCCESSFUL,
RETURN TGO VHF
RANGE OF LM,

2, CONTINUE EvA

Ao IF LCRU AVAILABLE,
ACTIVATE ASAP AND
" CONTINUE Eva,.

8. IF LCAU NOT
AVATLABLE, eVA 2
RETURN TG LM AND
RECONF IGURE COMM,
THEN CUNTINUE EVA
WITHIN VHF RANGE

I T T T T T T T S oo e S,

(]
L)
L)
L]
L]
.
L)
*
L]
*
L
L)
.
L]
1
L]
L]
]
L]
L]
L]
OF LM, ‘
L]
L]
. L] .
2221 Luss OF Two=waY ALt *VOICE UPLINK WITH TV .
VUICE BETWEEN MSFh  *EVA *AVAILABLE FLCR MSFN .
AND F VA T(ONE-FANI® MONLTCRING CF CREwW .
' *RESPONSES IS ACCEPTAHLE '
. L] L]
A. LCRU ' *A.l. ATTEMPT.TC RECONF LGURE®
. . EVCS. .
L] 1 .
' * 2. IF SUCCESSFUL, '
' ' CONT INUE EVA, ’
1 1 L]
' * 3. IF NOT SUCCESSFUL, '
¢ . RETURN TU VHF RANGE OF*
. ' LM AND CUNTINUE EVAe ¢
L] 1] 1
B. LM ' *B.l. IF LCRU AVAILABLE, . :
. ' ACTIVATE ASAP AND . ‘
. ' CONT INE EVA ' :
. L] L] "
' * 2. IF LCAU NUT AVAILABLE,"
: ' RETURN TO LM AND '
' . RECCNF IGURE COMM. :
, ' THEN CCNTINUE EVA .
. ' WITHIN VHF RANGE .
. ' CF LM '
[ ] [ ] L]
L L ] 4
L] L] ]
20-22[ LOSS OF LCRY TEVA *CONT INUE EV A= '
: ' *REVURN TC WITHIN VHF .
' *RANGE OF LM '
L] L] "
L] , L
L . *
20-23| LOSS OF LCRU HGA  TEVA YCONTINUE EVaA- *BY SWITCHING ANTENNA CONNECTIONS ON
. *USE LGA "LCRUs TV AVAILABLE TO 210 FY SITE
L] * L]
L] L] L]
L L} L]
20-24] LUSS OF LCRU LGA  'EVA *CONTINUE EWA- THGA CANNOT BE USEC FOR MOVING COMM.
' *IF LOST DURING .
' *POVING MODE, CCNTINUE '
' *TO NEXT STGP AND '
' *REGAIN COMM VIA HGA. .
mission Jrev] cate | secrion GROUP PAGE

APCLLO 1S5]FNL| 5/3/71 JCOMM AND INST FUNCTIONAL
COMM-SPECIFICE 20~6
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MISSION RULES

SECTION 20 - COMKUNICATIONS AND INSTRUMENTATION ~ CONTINUED

E LTy

RULE

20-25

20-24

20-21

20-28

20~26

CONDITION/MALFUNCTEON®

PHA

SE

¢ RULING

' CUES/NOTES/COMMENTS

LOSS OF tCAY
SATTERY

]
L]
Al
L]
1
"
]
]
L]
(]
’
]

’
*
'
LUSS OF LCRU MOVING
CuMM MODE
.
*

LOSS OF PM1
THANSMITTER DR
RECEIVER

LOSS UuF
TRANSMITTER 2

LUSS OF RECEIVER 2

L]
L)
L
’
L}
]
L}
L]
]
)
.
L]
L]
L}
)
[}
L)
1
]
L
)
]
L}
L]
‘
L
]
L]
L]
L}
L]
L]
(]
L}
*
L4
L]
+
1
[}
L]
L]
L]
]
L]
L]
.
L}
L}
+
L]
L]

Eva

Eva

SCONTINUE EWA
L]

1. PRIQR TQ TRAVERSE=-
INSTALL BATYERY
ASSLGNED 7O NEXT EVA.

.

[

[

'

*2. DURING TRAVERSE~

¢ SHITCH TC LRV POWER
’ UNTIL NEXT STOP THEN
' INSTALL BATTERY

. FROM PREVIOUS EVA.
L]

.

.

L]

CONTINUE EVA

"

* WHEN NEXT STOP IS
*REACHED, SWITCH
*ANTENNA CONMECTIONS
*AND USE FM/TY ON
TV REMOTE MOCE.

t

*CONTINUE EVA
'

"1, MOVING CCMM=

' SWITCH LGA TO HGA

*  CCNNECTICN POKT.

L]

*2. STUPPED COMM-

L]

A. 210 FT SITE
AVATLABLE,
RETAIN SWITCHEC
CCNF [GURAT [UN

Bo 210 FT SITE NuT
AVAILABLE, RETURN
TC NORMAL CONFIG.

L]
L)
L]
*
L
[}
L]
L]
]
*
L3

*CONTINUE EWA-

ISWITCH TG PML
*TRANSMITTER TC REGAIN
'VOICE AND TN

[}

L]

.

TCONTINUE EVA-

'LOSS DF COMMANE AND
‘UP VOICE

L

*1. DURING GEOLOGICAL
STOPs REMALN IN
FM/TV UR TV
REMOTE

~N
.

DURING WALKING
PART QF THE STOP,
SELECT PM1/wB

-

1+ THE LAST EVA TRAVERSE WILL BE
PLANNED BASED ON LRV POWER AVAILABLE

'2, LCRU BATTFRY FROM PREVIOUS

"WILL BE CARRIED ON THE LAV,
[

EVa

)
'
+
1
L]
L}

YMOVING MODES

1 .
*PRI--- PML1/NB
'

*B/U~~= PHML/NB
[

CCONT-~= PMZ/NB
1

2+A. TV AVAILABLE TO 210 FT SITE OAM
LGA .

248, TV AVAILABLE ViA HGA

TV AND COMMAND CAPABELITY L§ LQST

1. CKREW CAN
CAMERA .

MANUALLY POSITION

'
1]
L
L]
L]
L]
(]
L]
(]
[
L]
L]
[}
(]
A}
.
.
L)
L
[l
L]
L]
L]
1
]
*
.
t
)
L]
[}
t
[
A
.
L]
L]
L]

2.
‘LOST
[

TV ANDG COMMAND CAPABILITY IS

M SSION

REV

CATE

SECTICM

GROUP

PAGE

APOLLO 15

FNL

5/3/7)

COMM AND [NST

FUNCTIONAL
COMM-SPECIFIC

271

269



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 20 - COMMUNICATIONS AND ENSTRUMENTATION - CONTINUED

R JRULE {CONDITIUN/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
L] L) L
. L] L] L]
20-3C)] LOSS OF LCRU VHF EVA *CONTINUE EVA- ¢
KECEIVER ' *UTILIZE Tv VISUAL .
R YRESPUNSES GF CREW '
' *AS CUE TQ RECEIPT '
' YGF MCC UPLINKS. '
. L] *
! . LD 4
20-31] LOSS OF LCRU VHF TEVA *CONTINUE EVA- '
TRANSMISSION ' tRETURN TO VHF ’
. CRANGE OF LM *
L] [ ] 1
Ll L] .
20=32]| LUSS OF LCRU Ty TEVA- YCONTINUE EVA L
{GCTAY ' ’ '
! *1. BYPASS TCu 8Y 1. CREW CAN MANLALLY CONTRUL CAMERA
* ¢ RECABLING. LOSS OF LI
' ' COMMANG CCNTROL N
' ' WILL RESULT '
L) 1] L]
. 2. IF STILL NO Tv, !
' . SELECT PML/WB .
' . AND CONTINUE )
¢ ' WITHOQUT TV, '
L] L] ‘ L]
L] ] L]
L] 1 .
20=33| LUSS UF CCMMAND YEVA *CONTINUE EVA- '
TU LCRU TV (GCTA) ' YCREW MANUALLY .
' YCONTHOL TV. '
) ] .
L] . 1
an=34] LUSS OF LCRU/GCTA TLUNAR TCONTINUE MiISSICN "ONBOARD CREW  READOUTS  WILL BE
™ 'STAY ' YREQUIRED.
1 L] L]
. L] 1]
L 1 L
20-35] LCkU TEMP MUKE THAN 'LUNAR * CONTINUE MISSICN- 'DUTY CYCLE~=~ 5 MIN ON AND 10 MIN
120 DEG VSTAY *BEGIN DUTY CYCLE 10FF
' 'OPERAT LGNS '
L] L] ]
L] . - 4
1] L] . -
20-35] GCTA TEMP MLRE THAN *LUNAR CONTINUE M{SSICN- TMANUAL OR BY GROUND GOMMAND
TBD VEG F 1STAY TREPUSITILUN CAMERA L
— ] . ]
[ ] L) L]
. 1] L]
RULE NUMBERS v . t
20-37 THROUGH ' ' !
20-4C ARE ' * '
RE SERVED J * :
MISStON | REV| 04aTE SECTLON GRQUP PAGE
APOLLO 15] FNLY 5/3/71 | COMM AND INST FUNCTIONAL
COMM-SPECIFI 20-8
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MISSION RULES
SECTION 20 - COFMUNICATIONS AND INSTRUMENTATION - CUNT{NUED

ITEM

- -

ef=41

20=42

Al

' * GENERAL *

BASELINE REQUIREMENT (ALL PHASES EXCEPT LAUNCH)

CRITICAL INSTRUMENTATION - CRITICAL INSTRUMENTATLON 1S5 THAT INSTRUMENTATION REQUIRED
VERIFY MISSION GO/NC-GO CRITERILA

LAUNCH

THERE ARE NC CSM INSTRUMENTATION FAILURES FOR WHICH THE LAUNCH/INSERTION PHASE WILL
TERMINATED,

POWERED DESCENT ADDITIONAL REQUIREMENTS

THEKE ARE Nu CS#4 INSTRUMENTATION SYSTEMS FAILURES FOR WHICH LM POWERED DESCENT WILL
TERMINATED.

THE MISSIGN WILL BE CONTINUED WITH THE LOSS UF THE===

CS5M UPDATA LINK

CSM CAUTICN AND WARNING SYSTEM
C5M OSE

CSM HILH GALN ANTENANA

CSM F¥ DOWNLINK

CSM USB RANGING §PRN)

YHF RANGING

S0§

RULES 20~43 THROUGH
20~45 ARE RESERVED

BE

EE

MISSEIGN REv] DATE SECTION GRaye P AGE

APOLLO 15| FNL| 5/3/71 | COMM AND INSTR CSM INSTR -
GENERAL 20-9
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MISSION RULES
SECTION 20 - COMMUNICATIONS AND INSTRUMENTAT ION = CONTINUED

212

- ——

' MANAGEMENT *
27=46| USE MANAGEMENT
A. LM AND CSM LOW BET RATE TELEWETRY WILL BE RECORDED CONTINUOUSLY WHEN NOT IN CONTACT WITH
GROUND TELEMETRY SITES EXCEPT DURING PERIDDS OF ORBITAL SCIENCE QPERATIONS WHEM CSM  HER
WILL BE RECORDED WITH THE EXPERIMENT CATA AND OURING PERICOS OF VHF RANGING WHMEN NU LM TH
gagtr?e RECORDEDy AND IT WILL BE NORMALLY PLAYED BACK AT LEAST ONCE PER REVOLUTION IN LUNAR
B, CM HIGH 81T RATE DSE AECORDINGS WILL BE MADE DURING THE FOLLOWING OPERATIONS——
1. LAUNCH .
2. Tl
3. S-1VB/CSM SEPARATION
4. TC AND E
5. ALL SPS WANEUVERS AND MIOCDURSE CORRECT [ONS
6. DLCKING AND UNEOCK ING
T.  CP/5¥ SEPARATICN ANC ENTRY
B.  DTO REQUIREMENTS (TeD)
9. LM FINAL SEP
10, CuslTAL SCLENCE GPERATIONS
C. DURING SLEEP PERIODS

USING MIGH GATN ANTEMNAS, CSE RECORDING AND CUMPING WILL BE MANAGED PER YA ABOVE.

20-47| CTE MANAGEMENT

Al CTE wiLL BE CONFIGURED TG CLOCK IN GET FGR FLIGHT. HOWEVER, LF A HOLD OCCURS AFTER T-15
MINUTES, CTE WILL NCT BE CORRECTED UNTIL COMPLETEON OF PUWERED FLIGHT.

B CTE wWwILL BE ALLCWED TC DRIFT +/-5 SEC DEFORE BEING UPDATED AFTER ORBIT INSERFION

RULES 20-48 THROUGH
20~50 ARE RESERVED.

MISSION Y REV] DATE SECTICN GROUP PAGE

APCLLO 1S|FNL] 5/3/71 | COMM AND INSTR CSM INSTR -
MANAGEMENY 27=-10
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MISSION RULES

SECTION 20 ~ COMMUNICATIONS AND INSTRUMENTATION

R | RULE CONDITTON/MALFUNCTION | - PHASE RULING - CUES/NOTES/COMMENTS
SPECIFIC
20-51 LOSS OF CSM T™ 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 T™M LALNCH B.1. CONTINUE MISSION FOR TM IF AVAILABLE,
o] 2, ENTER NEXT BEST PTP
LO 3. NO~GO FOR LUNAR
OPERATIONS
POWERED &, CONTINUE MISSION
DESCENT
LUNAR 5. LM LIFTOFF AT THE NEXT
STAY ASCENT OPPORTUNITY.
20-52 LOSS OF CRITICAL LAUNCH CONTINUE MISSION
INSTRUMENTATION
EQ ENTER NEXT BEST PTP
NO-GO FOR TLE
TLC CONTINUE MISSION
NO-GO LOI
Lo NC-GO FOR LUNAR OPERATIONS
20-53 LOSS OF ONE CSH PMP ALL CONTINUE MISSION
POWER SUPPLY
20-54 LOSS OF BOTH CSM EPQ NO-GO FOR TLI
POWER AMPLIFIERS
ALL CONTINUE MISSION IF HI
GAIN ANT IS AVAILABLE
SCIENCE CONTINUE MISSICN
BASED ON AMOUNT OF SCIENCE
DATA THAT CAN BE OBTAINED
20-55 LOSS OFf THE SCE EPO CONTINUE MISSION
NO-GO FOR TLI
TLC CONTINUE MISSION
LUNAR CONTINUE MISSION
CRBIT .
LUNAR CONTINUE MISSION
STAY
20~56 COMPLETE OR PARTIAL ALL CONTINUE MISSION
LLOSS OF SCIENTIFIC
™ SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF SCIENCE
DATA THAT CAN BE OBTAINED,
MISSION REV fnATE SECTION GROUP PAGE
APOLLO 15 | FNL |5/3/71 COMM £ INST CSM INST - 20-11
SPECIFIC
T5G 291 NASA — MSC
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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
SCIENCE * CONTINUE MISSION
BASED ON AMOUNT OF PHOTOGRAPHIC
PHOTOGRAPHIC DATA THAT CAN BE
OBTAINED,
20-58 LOSS OF HGA ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION
BASED ON AMOUNT OF
PHOTOGRAPHIC DATA THAT CAN BE
OBTAINED :
20~59 LOSS OF DSE ALL CONTINUE MISSION
SCIENCE CONTINUE MISSION -
ONLY REAL-~TIME DATA WILL BE
AVAILABLE
20-60 LOST GROUND TO LAUNCH CONTINUE MISSION - ARMING AFFECTED SYSTEM WILL RESULT
RESISTOR NETWORK EC ARM BOTH SYSTEMS IN LOSS OF FOLLOWING PCM
FOR LOGIC OR PYRO TDSE MEASUREMENTS ;
BUS VOLTS
MEASUREMENTS ALL CONTINUE MISSION - LOGIC A
DO NOT ARM AFFECTED S§C2142R 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
STO832K ALPHA CT RATE CHAN 3
PYRO A
SC2IW3R FC 2 02 FLOW
CT 0018V SCE 10 FOC
PYRO B
SC2139R FC 1 H2 FLOW
STO831K ALPHA CT RATE CHAN 2
20-61 LOSS OF AUX BAT ALL CONTINUE MISSION LOSS OF GROUND WILL RESULT IN LOSS
GROUND 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 {DATE SECTION GROUP PAGE
APOLLO 15 FNL | 5/3/71 COMM AND INST CSM INST - 20-12
MANAGEMENT

TSG 291,

NASA — MSC
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MISSION RULES
SECTAON 20 ~ COMPUNICATIUNS AND INSTRUMENTATAON - CONTINUED

278

K 9 ITEM

e g s o

* GENERAL *

- —r— e e

20-66 ] As  BASELINE REQUEREMENT

CRITICAL INSTRUMENTATION - CRITICAL INSTRUMENTATION 1S THAT INSTRUMENTATION, ONBOARD OR TM

%‘t’%ﬁliﬁm AQS, OR ONBOARD ONLY DURING MFSN LOS, REQUIRED TO VERIFY MISSION GO/NO-GO

B. LUNAR STAY ADDITIGNAL REGQUIREMENTS

LM LBR OR HBR TM [$§ REQUIREb- IF LM TM DATA IS LOST DURING AN EVA, THAT EVA WILL E€
CUNTINUED : .

.

20-67] THE MISSION WILL 8E CONTINUED WITH THE 4055 OF THE==-
Ao L¥ UPDATA LINK

B LM CAUTION AND‘HARNING SYSTEM

C{ LM DSEA

De EVA TELEMETRY

Ee LM FM DOWNLINK

F. LM USB RANGING {PRN)

G VHF RANGING

He GCTA

Ie LCRY

RULE NUMBERS 20-68 THROUGH
20-T) ARE RESERVED.

MI554 ON REV] DATE SECTION GROUP PAGE

APOLLO 15JFNL] 5/3/T7) JCOMM AND INST LM INST-
GENERAL 20=14
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MISSION RULES
SECTEON 20 — COMNUNICATIONS AND INSTRUMENTATION = CONTINUED

20-71

20-12

- e o

' MANAGEMENT

—————— . - o

LM USB/TM MANAGEMENT

Al FOk NORMAL LM POWERED UP PHASES, THE LM STEERABLE ANTENNA WITH THE POWER AMPLIFIER wiLL BF

USED, DURING LUNAR STAY, THE POWER AMPLIFIER WILL BE TURNED OFF. LBR TM, PLSS, AND VUICE
CIRCUIT MARGINS ARE ACEQUATE.

B, DURING PERIODS CF LM CUT-CF=STATLQN GCNTACT {LUNAR FAR SIDE)s THE TM BIV RATE WILL RE
SW{TCHED FROM HBR TQ LBR AND TRANSMITTED TO THE CSM OVER VHF B8 EXCEPT OURING VHF RANG IhG
AN PERICDS OF CRITICAL VOICE CCMMUNICATIONS,

SYSTEM MONITORING

DURING SLEEP PERIODS TBD CREWMEN WILL SLEEP WITH HEADSETS TO MONITOR FOR MASTER ALARMS OR GROUND
COMMUNICATIONS.

KULE NUMBERS 20-73 THROUGH
20-175 ARE RESERVED.

MISSION REV | DATE SECTIEN GROUP PAGE

APOLLY LB|FNL ] 5/3/771 JCOMM AND INST LM INST-

HANAGEMENT 20-15%

217
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MISSICN RULES

SECTION 20 - COMMUNICATION AND INSTRUMENTATION - CONTINUED

RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
SPECIFIC
20-76 LOSS OF LM ™ REF LM MAL PROC COMM 6
A, LOSS OF LBR ONLY ALL A. CONTINUE MISSION
B. LOSS OF MBR 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 UNDOCKING
PRE PDI 2. RETURN TO VICINITY OF CSM
POWERED 3. CONTINUE MISSION IF
DESCENT ADEQUATE DATA 1S AVAILABLE
TO MAKE FINAL GO/NO-GO
OECISION (TM OR ONBOARD
DISPLAY)
LUNAR 4. NO-GO FOR NORMAL STAY
STAY TIME AND TWO MAN EVA,
ONE MAN EVA ACCEPTABLE
IF 0/B MONITORING IS
AVAILABLE
DUAL S. 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 REY JOATE SECTION GROUP PAGE
LM INST - 20-15
APOLLO LS |FNL J5/3/71 COMM AND INST SPECIFIC

TSG 291

NASA —— MSC
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MiSSION RULES
SECTION 27 « CCHMUNICAT ION AND INSTRUMENTATION-CONCLUDED

® | rTEm
.
* CSM- INSTRUMENT ATUON REQU[REQENIS—--

27-61| meas DESCRIPTICN PCM ONBOARD TRANSOULERS CATEGORY MISSION RULE REF
UDL VALIDITY SIGNAL CTu262v - - HD 20-42
USB RKECEIVER AGC CT0620E METER  COMMON HD 20-42,20-74(9) ,
USB <ECEIVER ERROR CT0604F - - HD zo-ss
USE TAPE MCTION ' cron12X T8 - HD 20-42,2)-46 -
CTE TIME CTO145F - , - HD _ 2n-47
SCE 10 vIC ¢TOo 18V - - S '
SCE 5 VOC LToN1TY - - WD
SCE 20 voC C10015Y - - HD
SCE =20 VOC : CTo1aV - - HD
PLM HI RtF 85 PERLCENT CTOL25Y - - HD
PLM Al REF 15 PERGCENT A LT - - HD
HI GAIN ANT PUS. PITCH $TOL152H - - HD
Hi GAIN ANT POS. YAwW STOL53H - - HD
HGA LEAM WIDTH SW POS-NAR CTOLl6LX - - HD
HGA MEAM WICTH SW POS-MED CTOl62X - - HD
HGA TRACK Sw PCS-AUTC CT0163X - - HO
HGA TRACK Sh PCS-REACQ CTOL64x - - HO
MASTER UNLT TEMP ST0562T HD 20-56
SLAVE UNET TEMP ST0563T HD 20-56

T LN~ INSTRUMENTATICN REQUIREMENTS ¢

2u~62f MEAS DESCRIPTICN PCM ONBOARD  TRANSOUCERS CATEGORY MISSION RULE REF
PCM USC FAIL 2 6LO422V - - 10F 2
PCM OSC FAIL 3 6LO0423V - - MO
LAL w5 PCY GLI4OLY .- - HD
caL 15 PCT GLo4n2Y - - HD
MET GLOSN LW - - HD
COAND W FALL ‘ GL4054X  CAUTION - HD
MASTER ALARM GL4069X MASTER ALARM ~ HD
DUA STATUS GT0441xX - - HD 20-67
S-uND ST PH ERR 6T09928 - - HD
S=BND RCVR SIG 6T0994V METER - HD 20-67

/CAUTION
STEERKABLE ANT TEMP GTD454 METER - HD 20-98,20-71
/CAUTLON
XMTR PD 670993 —— - HD 20-67,20-76
LCRU RADIATCR TEMP RT8ONLT METER REDUNOANT HD 20-34
LCRU SUBSYSTEMS VCLTAGE RT8003T METER - HO 20-34
Mission [revf cate | secTiow GROUP PAGE

APCLLO 1SIFNL] 5/3/71 | COMMUNICATIONS PREL AUNCH
AND INSTR REQMTS 20=-17
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NASA Mannad Sncocrm c.nm
MISSION RULES

SECTION 28 - LM SE_QUEN‘HM. AND PYROTECHNIC

e -

GENERAL

2lvl TO INJITLATE MANNED LM WISSICN. PHASESy, THE PYROVHECHNIC SYSTEM MUST PROVIDE THE MINIMULM
CAPABILITIES AS DEFINED IN THE TELMU GO/NB-GC CRITERIA, PAGE 3-27.

2i-2 DEFINITEUNS=~=
LUSS OF PYRO SYSTEM

As PVRG BATTERY VOLTAGE EEGR‘DING ON SUCCESSIVE INFLIGHT VDLTAGE READINGS OR VOLTAGE LESS THAN
T80 vbC

He UNABLE TU ARM SYSTEM

21=3 RESERVED

Zlme Tnt ASCENT aND QESCENY STAGES ARE CONS IOERED NDNRI&IDLV ATTACHED IF THE GILLCTINE FAILS TO SEVER
THE INTERSTAGE UMBELECALS #NO ALL OTHER INTERSTAGE ATTACMMENT POINTS HAVE RELEASED. :

RULE NUMBERS 21«5 THRUUGH 21«8 ARE RESERVED

uission Jrev ] cate SECTION GRUUP PAGE

ApoLLo 15 JFhL [ 573771 UM sequeNTIAL | GENERAL
AND PYROTECHNIC 21~1

T
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MISSION RULES
SECT!DN.ZI = LM SEQUENTIAL AMD PYROTECHNIC - CONTINUER

-

LTEM

e o

21~-10

21-11

21-12

21-13

21~14

21-18

21-16

2i-17

21-18

21-19

- = -

HANAGEMENT

e e

APS WILL AQMINALLY BE PRESSURIZED IMMEDIATELY PRIOR TO BTAGING. APS WILL NOT NDRHALLY EE
PRESSURTZED MORE THAN 24 HOQURS PRIOR TO THE LAST APS BURN«== HOWEVER, IN A CONTENGENCY CASE: THE
APS MAY BE PRESSURIZED UP TO 3-1/2 DAYS PRIUR TO THE LAST APS BURN.

LF UNABLE TO DEPLDY ONE CR WCRE LANDING GEAR, A LANDING WILL NOT BE ATTEMPTEC. DESCENT ENGINMNE
BUKNS WILL BE CUNTINUED SINCE CONTROL PRUBLEMS ARE NUT EXPECTED TO EXIST AND DAMAGE 7O THE
LANDING GEAR FROM THE BURN WILL NOT AFFECY ALTERNATE MISSIONS.

UNDUCKED ?TAGle WITH ONE PYRG SYSTEM WILL BE PERFORMED ONLY IF ABSOLUTELY NECESSARY TG MAINTAIN
CREW SAFETY,

RESERVEL

A FUNCTIUNALLY COUNFIRMED FAILED CLGSED K1 OR K2 RELAY 1S CONSIDERED UNSAFE FOR  THE
VIBRATION/SHOCK ENVIRONMENT ASSCCIATED WITH THE LUNAR TOUCHDOWN.

PﬁlUR Tu PDL, A K2-K6 FATLURE WILL BE CONFIRMED. CONFIRMATION OF A FASLED RELAY REQUIRES
PERFORMING THE STAGINSE FUNCTICN.

WiTH THE IMPENDING LUSS GF A PYRC SYSTEM(S) DUE YO A DEGRADING PYRD BATTERYUShs MANUAL STAGING
USING B0TH SYSTEMS wiLL BE PERFORMED PRIOR TO THE LOSS OF THE BATTERY(S). 2F ONLY A SINGLE PYRG
SYSTEM REMAINSy MANUAL STACING WILL BE DELAYED AS LONG AS PDSSIBLE CONTFINGENT ON MR 21-20,.

.

IF MANUAL STAGING ATTITUDE/DES GDX PRESIURE CONSTRAINTS CANNOT BE MET, MANUAL STAGING WILL NCT
BE PERFURMED. DES GOX TANKS WILL BE VENTED, IF NECESSARY, TO INSURE SAFE MANUAL STAGING.

NG DETECTABLE PYRD SYSTEM FAILURES WILL BE CAUSE FOR EVA TERMINATION.

THERE IS N REQUIREMENT. TO MAINTAIN A LM STAGING CAPABILITY FOR ORBITAL ALTERNATVE MISSIONS.

MISSION JREV] DATE | SEcH oM GROUP PAGE

APGLLO 1SFFNL | S/3/TL [4M SEQUENTIAL HANAGEMENT
AND PYROTECHNIC 21-2
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MISSION RULES

SECTION 21 ~ L¥ SEQUENTIAL AND PYROTECHNIC - CONTINUED

K JRULE FCUNDITION/MALFUNCTION® PHASE ¢ RUL ING ' CUES/NOTE S/COMMENTS
- - -=- e memm e e m——dm . — -
. ] i
SPECIFIC

L] . T .

21=27 LUSS OF CNE UR BJTH ¢ ' t  REF MALF PROC ED---

PYRD SYSTEMS ' . '
. ' ' *1T ED KELAY

. [] 1
'DOCKED ¢ 1. CONTINUE MISSION VREF ME 21-124 16
L] [ ] L]
{UNDOCKED * 2. NU=-GO CIRC ¢
] L] L]
*PRE=-PD[ * 3. NU=GO PDI '
. L] L)
*POWERED *  4.(A} PDI TO DICa '
*DESCENT ¢ ABORT '
. 1] .
' ' (8) DIC TO TUUCHDOWN~ *
' ' CONT INUE MISSTOUN '
L] . 1
1 L] L]
TLUNAR ' 5.0A) LIFT OFF AT NEXT !
1STAY ' BEST OPPORTUNITY ¢
. [ ] . L]
' N (B) MANUALLY STAGE '
' [ . '
L ] L] L]
L] 1 .
L] + 1]
L] . .
L3 1 1
4 L] )
1 L] L]
1 L] L}
1] 1 1
1 . L]
) t L]

21=21]| UNABLE TU DEARN ' . '

PYRO SYSTEM(S) TALL YCONTINUE MISSION- ' RFF MALF PHOC ED—==

' *NC~GG PDI '
' ' . "1 ED RFLAY
L] ) . L]
t 'FLR UNSTAGEL GPERAT ILw, ' CSM RESCUE MAY RE REQUIRED DUE TC
' "PLACE DONE ASCENT YRCS REDLINE
A *RATTERY GN BUS POWERING \
’ *THE ACTIVE GUJjDANCE .
. *SYSTEMS. '
L] L] L
. TSTAGE AS REQUIAED IN URBIT ¢
1 L] L]
'PCHERED  * ARORT '
*DESCENT o v
v L] L]
YLUNAR 'CONTINUE MISSICN IF '
'STAY VINADVERTENT STAGING 1§ '
' CACCEPTABLE WITH RESPECT '
v YT LANDING ATT ITUDE/DES '
' YGCX TANK PRESSURES,
1] 1 1
' *IF INADVERTENT STAGING 15 ¢
. "UNACCEPTABLE, LIFT OFF AT ¢
' 'NEXT BEST CPPCRTUNITY. .
« 4 L]
L] t L]
L 1 []
L] L] )
. 4 1

21-22] KESENVED ' ' '

MISSION |REV] CaTE SECTICA GRLUP PAGE
APCLLU tof FNL] 5/73/71 | LM SEQUENTIAL SPECIFIC
AND PYROTECHNT 21-3
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MISSION RULES
SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC ~ CONTINUED
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KULE {CUNDITION/MALFUNGTION' PHASE RULING * CUES/NOTES/COMMEATS
L) ] '
] [} 1]
] + .
21=23] UNABLE TO STAGE ' ¢ *THIS KULE ONLY APFLIES TO ALTERNATE
R . YMISSINNS
. ] 1 . .
A, ASCENT AND *RNDZ *A. l. CCNTENUE MISSION "A. C(SM RESCUE MAY BE INITLATED DUE
UE SCENT STAGES ' . *TU HCS REDLINES
STILL RIGIDLY ' ' 2. USE RCS FOR '
T{ED TOGETHER ' ¢ MANEUVERS !
L] ] ]
de INCOMPLEYF *RNDZ *B. 1, EXECUTE CSM RESCUE *6. FVT MAY BF RECUIRED RECAUSE Gt
STAGING, VEHICLE , 'INABILITY TO OOCK. :
NUT RIGID ' * 2. GC TC DRIFTING FLIGHT!
L) . ]
* L) ]
L L3 L]
L] ] L]
[l . t -
21=24] A RELAY K2=Ké *D0CKEC *A. NO-GU NUMINAL MLSSTON- *FUR ALL MISSIONS PHASES PRIOR TC
CuWFIRMED CLUSED ¢ ¢ 'POLly THE TROUBLESHOOTING PROCEDURE
' ' STAGED ALTERNATE CCONFIRMING A vALID RELAY CLOSURE
' ' MISSICN May BE 'WitL RESULT IN LCSS OF DESCENT POWER
' ¢ PERFURMECD YAND MAY RESULT IN STAGENG.
t [} [
‘UNDCCKED *8, NC-GC NCMINAL MISSIUN=- ¢
. ] '
' ¢ STAGED ALTERNATE '
' . MISSIUN MAY BE *
N \ PERFORMEC ¢
. L) *
*PRE-PCI *"C. NG-GC PDJ- '
L L] +
. ' STAGED ALTERNATE .
' 4 MISSION MAY BE ‘
¢ ‘ PERFORMED !
L] L] +
'POWERED  *D. lo ABCKRT ¢
'"DESCENT ! '
¢ ¢ 2. OPEN APPROPRIATE TMASTER ARM ON IN FAILED SYSTEM MAY
' ' LOGIC PGMER C8 YSTAGE LM, OPENING PYRO SYSTEM ¢
¢ . PRIOR TQ MASTER ARM  ‘LUGIC POWER CR WILL REMOVE REDUNDANT
' ' M PENGINE ON SIGNAL .
CLUNAR YE. L. CONTINUE MISSICN '
ISTAY * '
L} L ¢
' ' 2. DPEN APPROPKIATE '
. ¢ LGGIC PCWER CB .
' . PRICR Ty MASTER ARM ¢
L] L L]
. L] L]
+ 1 .
L] L] .
. L] ‘
. 1) *
] . []
] . ]
] . ]
RULE NUMBERS 21-25 ¢ ¢ '
THROUGH 21-4% * ¢ '
ARE RESERVED ' . !
MISSION REV | 0ATE SECTION GROUP PAGE
APOLLO IS|FNL | 5/3/71 JLM SEQUENTIAL SPECIFIC
AND PYROTECHNIC 2l~-4
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MISSION RULES

SECTION 21 - LM SEQUENTIAL AND PYROTECHNIC =~ CONCLUDED

v | rvem
—— e - L
* PRELAUNCH INSTRUMENTATION *
21-50 | MEAS DESCRIPTIUN PCM UNBOARD CATEGURY MISSICN RULE REFERENCE
ED RLY A K1-K6 GY0201X  3YS A STAGING LIGHT " 21-1, 2. 18, 20, 21
CUMMUN
CAUTIUN "
LIGHT
ED KLY B K1-K6 GY0202X  SYS 8 STAGING LIGHT " 21-1, 2, 18, 20, 21
ED KLY A K7-K15  GYN231X ==momm - HD 21-1, 18
ED KLY B KT=K15 GY0232X ~=mcmmaw= HO 21-1, 18
SELECTED EU BAT  ~me-m=  METEK » 21=1, 2. 16, 19, 20
vOoLT
MISSL0ON REV] DATE SECTIDN GROUP PAGE
APCLLO 15| FNL] 573771 LM SEGUENTIAL PREL AUNCH
AND PYROTECHNI INSTR 21=-5
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MISSION RULES
SECTION 22 - LM ELECTRICAL PUWER

Tu INITIATE MANNED tM MISSION PHASES, TH: ELECTRICAL PUWER SYSTEM
MINIMUM CAPABILITIES~=~

-

* GENERAL

MUST PRCVIDE THE FOLLUWING

NCTE

LM ACTIVE RENDEZVUUS/CONTINGENCY KETURN ASSUMED

ONCKED WITH HAT({H UPEN AND TUNNEL CLEAR
1. COK QR LMP _BUS

2o Thil DESCENT BATTERIES WITH ASSOCIATED FEENDER 0OR UNE ASCENT BATTERY WITH
ASSOCIATFD FEEDER

3. SUFFICIENT AVAILABLE ASCENT CR DESCENT ELECTRICAL

ENERGY TN CUMPLETF THE
PLANNED ACTIVITY PERICD
DACKED wiTH HATCH CLOGSEC
L. CUR AND LMP BUSES
2a TAl DESCENT BATTERIES PLUS ONE ASCENT BATTERY OR sOTH ASCENT BATTERIES
3. BCTH ASCENT FEFCERS
“4e SUFFICIENT AVAILABLE ASCENT OR DESCENT ELECTKICAL ENERGY YO COMPLETE THE

PLANNED ACTIVITY PERIOD PLUS A RESERVE NF 1 HOUR

UNDUCKED/ SEPARATION AND SUBSEWJENT PHASES — SEE LM TELMU GOD/ND GO CRITERIA ON PAGE 3-27

M1 SS10ON REV] CaTE

SECTION

GRQUP

PAGE

5/3/71

APOLLO 11 FNL

LM ELECTRICAL

GENERAL

22-1
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MISSION RULES
SECTIUN 22 - LM ELECTRICAL PUWER = CUNTEINUED

22=3

ULF INITIONS==-
LUSs OF CDR OR LMP BUS
Ac  INABILITY TO MaINTAIN BUS VOLTAGE GREATER THAN 26.5 VNG
B. * A BUS CURRENT GPEATER THAN UR EQUAL TOD 90 AMPS
LUSS UF AN EPS BATTERY
As  BATTEKY OUTPUT LESS THAN UR EQUAL TL 2 AMPS WHEN CUNNECTED Tu A ALS
#e  TEMPERATURT GKFATER THAN OR EGUAL TC 145 OEG F wiTH VOLTAGE EQUAL TO (UNSTAGED
CUNFIGURATIGND CR LESS THAN MUMINAL (STAGED CuNFIGUKATION), AND CURRFNT LESS
THAN NOMINAL
Co  INABILITY TO MFET VCLTAGE KEGULATICA AT REGUIKEE LiAD
D, INABILITY TQ 6E CONNECTED TO A FEEGER DUE TU A MALFUNCTIONED ECA
€+ AATTEWY OPEN CIRCUIT VOLTAGE BELCW 21.8 VOL STEADY STATE
LOS> UF 4 OC BUS FEEDER

A, UESCENT = INABILITY TC USEs AS A PUwkR PATH, THE ELECTK ICAL CONNECTIUNS FRUM
THE UUTPUT TERMINALS OF THE DRESCENT ECA*S T THF DFR

B. ASCENT = INABILITY TO USEs AS A PCWER PATH, THE ELECTRICAL CUNNECTIUNS FROM
THE GUTPUT TERMINALS LF THE ASCENT ECA'S TU THE RAT FEED TIF CIRCUIT
BREAKERS

LSS UF UVERCURRENT PRLUTECTICN

A, DEFINITE LOSS (Fe=-

(1} BuTH CIRCUIT CREAKERS POWERING THE ECA'S FAIL NPEM (ALL  DESCENT OR  ALL ASCERT

BATTERIES DEPENDENT Ch WHICH PAIR UF CIKRCUIT BREAKFRS FAILED)
[2)  FAILURE OF &N ASCENT BATTERY ANCRMAL FEEC CUNTACTOR

(3) o80TH LMP ANC CCR BUSES ARE FEU SOLELY 6Y THE SAME FEEDER PAIR

A PROBABLE LGSS [F=-=-
(1)  UNABLE TO MEASURE A BATTERY CURRENT BOTH ONBUARD AND 0N TELEMETRY

(2] UNABLE TO TAKE THE BATTERY QFF LINE

LUSS OF AN INVERTERK AND/OK ASSCCIATED AC DISTRIBUTION

LY AC BUS VOLTAGE LESS THAN UR EQUAL TO 110.,5 OR GREATER THAN OR EQUAL
TC 122 vac

de AC BUS FREWUENCY LESS THAN OR EqUAL TO 390 OR (KFATER THAN (R EQUAL
TC 410 HZ

Co PCaER CANNOT BE SUPPLIED Tu AN AC ocUS
ANY SPECIFIC EPS MISSICN RULE REQUIRING A NEXT BEST OPPURTUNITY LIFT-0FF wILL BE CAUSE
TERMINATION OF AN EVAs ADCITIONALLY, A CREWMAN WILL RETURN FROM THE EVA TO CORRECT
FOLLOAT NG ===

A UESCENT OSATTERY MALFUNCTION REJULRING THE BATTERY TO BE TAREN QFF LINF,

RULE NUMBERS 22-4 THRQUGH 22-9 ARE RESERVECL,

FCR
ThE

MISSION REV] CATE SECTIGN GRQUP PAGE

APOLLO 1S5) FNL] 5/3/71 | LM ELECTRICAL GENERAL
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MISSION RULES
SECTION 22 ~ LM ELECTRICAL PEWER - CONTINUED

ITEM

| ST

22-11

22-13

22=-14

- s 2 e

* MANAGEMENT *

THE MISSION WLLL BE CGNTINUED AFTER LIFTOFF wITH THE LOSS OF OVERCURRENY PRETECTION. IF THI1S
PROTECTION [S LOSY PREOR TO LIFT-OFF, A HULD WILL BE CALLED.

Al IF OVERCURRENT PROTECTIOAN IS LOST ON AN ENDIVIDUAL DESCENT BATTERY, THE BATTERY wWILL @F
LEFT CNLINE EXCERT FOR EVA. ’

B TGO MONITOR CURRENT AND CEBTAIN A CONSUMABLE TREND IF ALL DESCENT OVERCURRENT PROTECTION 1%
LOST, + BOTH ASCENT BATYERIES wWwILL BE PARALLELED WITH THE DESCENT BATTER[ES PERIODICALLY
OURING ACTIVATICUNe - CURING LUNAR SURFACE OPERATIONS, WITH THE COMPUTERS O0OFF, THE ASCENF
BATTERIES WILL BE TURNEQD CON ALONE FOR PERIODIC CURRENY MONITORING. FOR AN EVA, THE CDR AND LMP
BUSES wlLL AE SPLIT (THE CROSS~TIE CIRCUIT BREAKERS ON PNL 1.6 GPENED)

C. IF ONE CR BOTH ASCENT BATTERY NUKMAL FEEC GUNTACTORS FAIL GPEN, THE SPACECRAFT WILL BE
CONFIGURED WHEN ASCENT STAGE ONLY OPERATIONS ARE REQUIRED, USING THE BACKUP FEEDS OGN BOTH
ASCENT BATTERIES WITH THE CROSSTIES LEFT OPEN.

THE ASCENY BATTERIES wILL BE PRECONDIT IONED FOR=—=

A. ABURT STAGING wlTH Th( ASCENT BATTEREES/SPLIT BUS UPERATIUN = BY REMOVIAG A MINLMUM OF 2.5
AMP HOURS FROM THE BATTERY ON THE LME BUS (NORMALLY BATTERY 5) AND A MINIMUM OF 5 AMP HOURS
FROM THE BAYTERY UN THE CCR BUS [NORMALLY BATTERY &) [MMEDIATELY PRIOR T0 POL.

B. LUNAR L/C CK STAGING CURING COASTING FLIGHT WITH TWO ASCENT BATTERIES/SPLIT BUS OPERATION -
BY REMGVING A MINIMUM OF 2.5 AMP HOUAS FROM EACH ASCENT BATTERY- IMMEDIATELY PRIDR TO
DISCCNNECTING THE LAST CESCENT BATTERY FRUM EACH BUS.

C. LUNAR /0 GR STAGING CURING COASTING FLIGHT WITH ONE ASCENT BATTERY/TWO RUS OPERATION - @Y
REMUVING A M{NIMUM CF 5 AP HUURS FrUM THE REMAINIHG ASCENT BATTERY [MMEDEIATELY PRIOR 710
DISCONNECTING THE LAST DESCENT BATTERY FROM THE BUSES.

THE BAL LOAD CROSSTIES (30A) mILL BE OPEN FCR MAIN PRUPULSION BURNS, STAGING, AND WHENEVER AGS
IS IN THE OPERATE MODE WITH BCTH *AEA' CIRCUIT BREAKERS CLUSED. BUTH BYUS CROSS-TIES (100A) WILt
NOMINALLY NEVER BE CLOSEDs EXCEPT DURING GESCENT BATTERY LOw TAP TO HIGH VAP SwiTCHOVER.

ELECTRICAL POWER WILL NEVER BE INTENTIONALLY APPLIED TO A SHURT TO HELP DETERMINE ITS LOCATICN
UNLESS THE FEEDEK FAULT LIGHT HAS FAILED. A GUUD BUS WELL NEVER BE CROSSTIED INTO A SHURT (R
PUSSIBLE SHCRT.

THE INVERTERS wilLL HE SWITCHEC FOR & VOLTAGE LESS THAN OR EQUAL TO 112 VAC OR A FREQUENCH
GREATER THAN OR EQUAL TQ 402 COR LESS THAN Ok EQUAL YO 398 HZ.

MISSION REV] CATE SECTION GROUP PAGE

APOLLO I15JFNLY 573771 J LM ELECTRICAL MANAGEMENT
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NASA - Manned s'pacucraﬂ Center

MISSION RULES
SECTION 22 - LM ELECTRICAL POWER - CONTINUED

ITEM

= =

22-15

k2-16

R2-17

p2-18

22-19

BATTERY MANAGEMENT WILL BE PCAFLCRMED ONLY OURING LUNAR STAY PERINDS., THE DESCENT BATTERY STATF
OF CHARGE WILL BE KEPT AS EQUAL AS PRACTICAL.

FUOR A SHORTED DESCENT FEEDER, THE ASCENT BATTERIES WILL BE PLACED ON NORMAL FEED WITH THE SHCRT
ISOLATED VIA THE DEADFACE RELAY. OPERATIONALLY THIS RESULTS 1IN THE LOSS OF ALL REMAINIAG
DESCENT ELECTRICAL ENERGY FGR CCNSUMABLE CCNSIDERATIONS. THE THRUE DESCENT BATTERLIES THAT STLLL
HAVE AN UPERABLE FEED PATH WILL BE USED ONLY IF NEGESSARY TO MAINTAIN CREW SAFETY.

A. IF AN ASCENT BATTERY IS CCNFIRMED LOSY AT ANY TIME EXCEPT DURING POWFRED DESCENT, THE
REMAINING ASCENT BATTERY WILL BE USED [F REQUIRED BY PLACING THE BATTERY GN ITS NORMAL AMD
BACKUP FEEDPATHS WITH THE BUS CRLSS=~TIE (100A) Cu*$S CLUSED. PRIUK TO PRESSING THE ABORT STAGE
BUTTON, THE UESCENT BATTERIES MUST BE TURNED CFF ONE AT A TIME WITH A4 & SECCAD INTERVAL PRETWEFN
EACH SWITCH ACTION AND THF DESCENT ECA CBAS {2} MUST BE OPFNED.

B, 1F AN ASCENT BATTERY 1S CONFIRMED LOST DURING POWFRED DESCENT, THE PANEL 11 DES ECA CB wWlLL
Bt OPENEU AND THEN THE BUS CRCSS-TIE (100A} CB'S WILL BE CLUSED wITH THE REMAINING BATTERY LEFT
Ui ITS NCRRAL FEEDPATH. PRICR TU PRESSING THE ABORT STAGE BUTTON, THE PANEL 16 DES ECA CB MUST
Bt OPENEU. IF THIS CONFIGURATICN (BUTH DES ECA CB'S OPEN) CANNNT BE PERFORMED, THE ABORT WILL
BE ACCOMPLISHED ON A SINGLE 4LS. IF TIME PERMITS (PRIOR TN HIGH GATE), THE REMAINING BATTERY
WILL ALSO BE PLACED UN ITS BACKUP FEEDPATH IMMEDIATELY FRIOR TO STAGING AND THE DESCERT
BATTERIES WILL BE TUKNED CFF CNE AT A TIME WITH A 5 SECOND INTERVAL BETWEEN EACH SWITCH ACTICA.

Co A CONFIRMED LOSS OF AN ASCENY BATTERY OURING PUWERED UESCENT IS CONSTRAINED TO A REVERSE
CUNRENT. .

o. UNDEKINU CIRCUNSTANCES wiLL THE BUSES BE CROSS TIED IF THE POSSIBILITY OF A FEEDER, BUS, CR
CRUSS=TIE SHURT IS THOQUGHT TO EXIST.

FUk AN UPEN DESCENT FEEDER OR FCR THE LOSS GF TWO OESCENT BATTERIES ON THE SAME BUS, THE CROSS
TIE BAL LOAD CIRCUIT BREAKERS wIlLL BE CLOSED ON THE LUNAR SURFACE AND THE MISSION  CONTINUED
WITHIN THE CONSUMABLES BUDGET,

FUK A SHORTED ASCENT FEECER ON THE LUNAR BURFACE, THE ASCENT BATTERIES WILL NOT BE CONNECTED
UNTEL THE NGMIMAL TIME TC MEET PRECONDITIONING REQUIREMENTS.

MISS{ON REV ] CATE SECTION GROLP P AGE
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MISSION RULES
SECTION 22 - LM ELECTRICAL PONER - CONTINUED

RULE PCONDITION/MALFUNCTION' PHASE RUL ING ' CUES/NOTES/COMMENTS

J * L] . - 1 - -

N M L] L ] L]
L] 1] . ]

' SPECIFIC ¢

L] L] TTmTTTTEeT L

2z-20] LOSS UF EITHER DC ¢ ’ . REF MALF PRDC £P§m—-

BUS ' \ '
' . *1 UNSTAGED OC BUS
vALL YA, DELAY STAGIMG AL AP L
' . : *2 STAGED DL BUS
'DOCKED '8, CUNTINUE MLISSION '
] . t []
t * 1. DO NOT UNDOCK '
1 L ] .
. * 2. CREWMEN OPERATE L
. . WITH CONNECTING ‘. LOSS OF DC BUS RESULTS IN LOSS QF
' ' HATCHES OPEN AND YONE PYRO SYSTEM
. . TUNNEL CLEAR .
v ’ ‘. LDSS OF EITHER DC  BUS DURING
. * 3, PERFORM LIMITED 'DESCENT ENGINE BURNS RESULTS LA
. . SYSTENS EVALUATIUN *THROTTLING TQ 100 PERCENT. IF ON
' ' VINV 2, LOSS OF THE LMP BUS CAUSES
'UNDCCKED *C. DOCK ASAP/ ND-GU CIRC  *THE ENG TO SHUT DOWN UNLESS ENG
' v "START PBI IS DEPRESSED.
'PRE-PCI  *D. NO-GO PDI/DOCK ASAP '
L] L] L]
'POWERED $E. ABGRT '
'DESCENT ¢  DUCK ASAP .
. ] L]
YLUNAR ‘F. LIFTOFF AT NEXT '
*STAY ' BEST GPPCRTUNITY '
. 1 1
MISSIUN || Rev] oave SECTIUN GRUUP PAGE

APOLLO 15 FNLl 5/3/71 | LM ELECTRICAL SPECIFIC
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MISSHON RULES
SECTEON 22 - LM ELECTRICAL PGNER ~ CONTINUED

RULE JCUNDITION/MALFUNCTION' PHASE ¢ RULING ¢ CUFS/MNOTES/COMMENTS
— ....-—----—------—-—-----:------—-- ; —— -:_----- ----------- ————— - = -
. ' [
22+~21] SHUOKTEL DC BUS ' ' ' FEF MALF PROC EPf-=--
FEEDER * t '
a ' *1 UNSTAGED OC BUS
[ B ] '
As DESCENT YALL 'A.1. CONTINUE MISSTON *7 STAGFD DC BUS
1 ] ]
: YUNDOCKED * 2. ND GO CIRC/DOCK ASAP ', SEQ MANAGEMENT RULE 22-16
[} 1 B 1
YFRE-PDI * 3, EOCK ASAP '
[l L] .
YPOWEREDL ' 4, ABORT ‘
YOESLEAT DUCK ASAP '
t - ] [
*LUNARK * S5, LIFTOFF AY NEXT BEST ¢
TSTAY ' UPPGRTUNITY b
t L] 1
te ASCENT YALL *B.l. DELAY STAGING ALAP Y+ SEL MANAGEMENT RULE 22-~19
1 ' L)
*DOCKFC * 2, CONTINUE MESSION '
’ [ .
! ' {A} OO NCT UNDOCK M
t ] [}
' ' (8) CREWMEN OPERATE .
' ' ! WITH CONNECTING *
' . HATCHES UPEN ANLU *
* t TUNKEL CLFAR .
) L] L}
‘ ¢ (C) PERFCRM LEMITED ¢
* ¢ SYSTEMS *
! ' EVALUATIUN '
L L) L]
*UNUCCKEGC ¢ 3. DOCK ASAK/NO GO CIRC ¢
' * ]
*PRE~-PDI ¢ 4, NO GO PDI N
¢ ' DOCK ASAP *
[ . ‘.
'POWERED ¢ 5, ABCRT '
SDESCENT ° DOCK ASAP ’
' . t
TLUNAKR ' 6. LLIFTOFF AT NEXT *
*STAY ' BEST UPPURTUNITY !
1 ] . [
MISSION REV] CATE SECTIUMN GRUUP PAGE
APOLLO L5 FALY 5/3/71 | LM ELECTRICAL SPECIFIC
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MISSION RULES

SECTEION 22 - LM ELECTRICAL POWER -.CONTINUED

CAnbITION/MALFUNCTIUNY

PHASE ¢ RULING

' CUES/NDTES/COMMENTS

LOSS OF ASCENT
BATTERY(S)

Pa—

.
A. LUSS GF GNE

ASCENT BATTERY

.

- ®® s s maaa .

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

3, LUSS OF TwO
ASCENT SATTERIES

Y DOCKEG/
TUNDLCKED

PRE-PCI

*POWERED
'DESCEMNT

"LUNAR
rSTAY
+

*ALL

A. 1. CONTENUE MISSION-

NO-G& CIRC

0O NAT STAGE UNLESS
DESCENT BATTERIES
ANO 02 ARE DEPLETED

RETURN TG VICINITY
OF CS5M ASAP-
NC-GO PDI

DO NOT STAGE UNLESS
DESCENT BATTERIES
AND Q2 ARE DEPLCTED

(A} POL TG HIGH GATE
- ABURY

3.
(B) HLGH GATE TO TD-
CONTINUE MISSION,.
CONFIGURE FOR
SINGLE .BAT TwO
BUS ABURT

4e LIFTCFF AT NEXT
BEST CPPCRTUNITY

0O NOT STAGE
BC NOT UNDOCK

DOCK ASAP IF
UNDQOCKED

T T T T T R B R

__________ sk e e
1
L]

*REF MALF PROC EPS-=-—
L]

*2 STAGED DC BUS

L

Y4 STAGED BATTERY

@ ™ e s weay m. aaa

*REFERENCE RULE

* CONF IGURATIUN
[

22=17 FQR  REQUEIREL

*NOTE=== THIS RULF
TAFTER PDI & 5e2n

DOES NOT APPLY

MISSION

REV] DAYE SECTIGN GROUP

PAGE

APQLLD 15

FNL| 5/73/71 J LM ELECTRLICAL SPECH

FIC
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MISSION RULES
SECTICN 22 - LM ELECTRICAL POWER - CUWTINUED

294

RULE PCUNDITION/MALFUNCTIONY PHASE o RULING Y CUES/NOTES/COMMENTS
PR S --_-_,__--____-_:--_---__-l - ————— ———
) ' ' '
22=231 L0OSS OF DESCENT A J v FTF MALF PROC EPS-==~
BATTERY(S) ' ' '
o ' "1 UNSTAGED DC BUS
A. LOSS OF ONE T 'ALL T8, CONTINUE MISSION .
THREE DESCENT ' . 15 UNSTAGED BAT TB ABNORMAL
BATTERLES * ' .
. . v ‘NUTE~-- SEE MANAGEMENT RULE 22-18,
' ' *CONSUMABLES DICTATE GO/NO GO FOR
¢ . SKEMAINING MISSION PHASES,
. LOSS OF FOUR 'DOCKED  *E. 1. DO NOT UNDOCK- *
CR MORE DESCENT * ' OPERATE WITH L
BATTERIES ' ¢ CCNNECTING HATCHES ¢
' ' OPEN AND TUNNEL '
' ' CLEAR '
L] 1] 1
*UNDCCKED ¢ 2. DOCK ASAP- '
' U NO=-GG CIRC '
L] 1] 1
'PRE=PCI ¢ 3. NC-G@ PD1L- ’
' J DOCK ASAP '
] L] ]
"POWERED ' 4.{A) PCIL TO HI GATE - ¢
YDESCENT ¢ ABCRT DOCK ASAP ¢
] L] . L]
' ' (BY HI GATE 10 TO - ¢
' ' CONTINUE MISSION ¢
1 L) L]
‘LUNAR ' 5. LIFT OFF AT NEXT *
*STAY ' BEST CPPORTUNITY ’
MISSEON ] REV] DATE SECTION GROUP PAGE
APCLLO I5] FNL] 573771 | LM ELECTRICAL SPECIFIC
22-8




NASA - ﬂannu Spacecraft Center

MISSION RULES
SECTION 22 - LM E:I.EGTHCAL. POMER ~ CONTINUED

CONGITIGN/MALEUNCTEONY

RULE- PHASE ¢ RULING * CUES/NOTES/COMMENTS
L ] ’ ] - -
. .
) L] .
22-24] LOSS OF INVERTER(E) *  REF MALF PROGC EPB=-=
L] [ ]
A, LUSS UF ONE ALy A« 1. CUNTINUE MISSIQN *6 INVERTER
INVERTER ' T
. YPOWERED 2. 1F CN INY 2, PUSH ¢
"DESCEAT ENG BTART PBI '
’ : : L]
L] L[]
8. LOSS OF BOTH . *DOCKED 8. 1. CONTEINUE MISSION-  *. LUSS UF AC PONER RESULTS IN LOSS
INVEKTERS *UNDOCKED NO-GD CIARC 'GF DPS GIMBALS, RR, 5-BND STEERABLE
. ' YANT (HBR TM), AND BOTH FDAI SPHERES,
*PRE~POI 2. OC NBT PERFURM PDI ', HBR TM IS AVAILABLE FROM AN OMNI
' YANTENNA AND A 210 FT, MSEN SITE.
' POWERED 3.4A) PD] TO HI GATE - ¢ : ‘
TOESCENT ABCRY : .
’ L
.. (B} Hi GATE TO TD ~ ¢
' CONTINUE MISSION °
’ ]
TLUNAR 4. CONTINUE MISSICN .
1STAY .
A L4
L] L]
L] L]
L] [
22-25] LOSS OF AC BUSES ¢ ' KEF MALF PROC EPS-—-
. L] L]
A. LUSS CF BUS A *DOCKED Ae 1. CONTINUE MISSION- Y6 INVERTER
SUNGOCKED NC=GQ CIRC. v
. *  LOSS OF AC 8US A RESULTS IN LOSS
1PRE=POI 2. CONTINUE MISSIUN=  SOF DPS GIMBAL CONTROL, RENDZ RADAR,
. VPUNERED PUSH ENG START PBI  "AND INTEGRAL LIGHTING
*DESCENT/ ' o
*LUNAR ¢ LUSS OF AC BYUS B RESULTS IN LOSS
15TAY *OF S~BAND STEERABLE ANFENNA (HBR TM)
L]

Be LOSS UF BUS B ALl
*

LI R R L R I N R R R R R R R R I L R N R A B B R R A N I S A I A O

Be CONTINUE MISSEION

TAND  NUMERIC LIGHTINGy, HBR TM 15

*AVAILABLE FROM AN OMNI ANTENNA AND &
*21n FT MSFN SITE.
]

' LOSS OF BOTH AC BUSES RESULTS IA
YTHE ABOVE PLUS LOSS OF BQTH FDAl

' *SPHERES AND THE AOT.
L] .
L] L]
L] L]
o, : .
C. LUSS OF 8OTH Y00CKED/ *Cels CONTINUE MISSIUN- '
BUS A AND B YUNDCCKED NC=-GO CIRC .
[ ] - L]
*PRE=PLI 2. 0G NGT PERFORM PDI- ¢
' PUSH ENG START P8l
L] . 1 )
* POWERED 3.(A) PDI TO HI GATE- ¢
* DESCENT ABORT : ’
L] 3 ) 1]
' () Hi GATE TO TD = ¢
. CONTINUE MISSION  *
L] 1
SLUNAR 4e CONTINUE MISSLON '
*STAY !
L] *
* [}
] .
HULE NUMBERS 22-26 ¢ '
THROUGH 22-49 . '
ARE RESERVED. ' '

mission |rev] oate | secrien GROUP PAGE
apareo 18] emi] 573771 | LM EEcTRICAL SPECIFIC
: POWER ' 22~9




NASA - Manned Spacecraft Center

MISSION RULES
BECTIGN 22 - LM ELEGIRICIL-PQHER = CONCLUDED

1TEM
7 INSTRUNENTATECA REQUIREMENTS *
22-5Q{ MEAS DESCRIPTLAN 2CM CABOARD CATEGORY "MISSICN RULE
. : REF ERENGE
AC BUS FREQ GCO155F CAUT 1 0F 2 22-2,5424,425
AC BUS VOLTS GCNOTIV METER, CAUT M
BAT 1 CUR 6C120LC METER 1 DF 2
BAT 2 CUK 6C1202C METER M PCH
LMP BUS VOLTS 6C0302v METER,CAUT zOF 3
BAT 1 VOLTS GCO20LV METER } N
BAT 2 VULTS GCD202V METER 22-2,10/14,20421,22,23
BAT 5 VOLTS GCO205V METER
BAT 3 CUR GC1203C METER 1 GF 2
BAT 4 GUR GC1204C METER M PCM
BAT L CUR GC1207C  METER K PCH
CDK BUS VOLTS GCO30LV METER,CAUT 2 OF 3
BAT 3 VOLTS GC0203v  METER '} M
VAT & VOLTS ' GCO204V  METER
BAT 6 VOLTS GLO206V METER .
BAT L VOLTS GCO207V METER (]
BAT 5 CUR GC1205C HETER M PCH
84T 6 CUR GCl206C METER M PCM
BAT 1 MAL GC9961L CALT, CUMP HD
BAT 2/L MAL GC9962U CALT, COMP HD 22-2410414,20,21,23
BAT 3/L MAL GC9263U CAUT, COMP HD
BAT & MalL GC9964L  CAUT, COMP HD
BAT 5 MAL 6C9965L CAUT, COMP HD _
BAT &6 MAL GCY966U CAUT, CONP HD 22-2y1042C4 21,22,23
BATTERY MAL GL404TX CUMP HD -
BAT 1 LOW TAP GC4362X% FLAG . HO
BAT 4 LOw TAP GL4368X FLAG HD
BAT 5 B/U COR . GC4369X FLAG HD
BAT 6 NORM CDR  GC4370X FLAG _ HD : 22-2,10,17,20421,22
BAT 5 NURM LMP  GC43TLX FLAG HD
BAT 6 8/U LNP GC4372X FLAG _ HD

NUTE=~= LCSS CF SEVERAL CF THE HD MEASUREMENTS ABOVE wILL CAUSE SEVERELY PDEGRADED MISSICN
MONITGRING CAPABELITY.

MISSION REV] DATE SECTION GROUP PAGE

APQLLY 15]FNLY 5/3/TY J LM ELECTRICAL INSTR REQ
| POWER 22-10
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NASA - Manned Spacecraft Center

MISSION RULES
SECTEUN 23 - LM ENVIRONMENTAL CONTROL

23=1

* GENERAL

TU INTTIATE THE MANNED LM PHASES THE ENVIRCNMENTAL CONTROL SYSTEM MUST PRGVIDE THE
MINIMUM CAPABILITIES-=~~

NCTE

L¥ ACTIVE RENDEZVULUS/CUNT INGENCY
RETURN IS ASSUMNED

Ao DUCKED NltH HATLH UvERN A&O TUNNMEL CLEAR
1. CCMBINED VEHICLE PRESSURE INTEGRITY
2. CNE LM CCOLANT LCQP

te DUCKED WITH HATCHlCLCSED
l. CABIN PRESSURE INTEGRITY
2. SULIT LICP INTEGRITY
3. Cne SLIT FAN
4. CNE COOLANT Lucp

5. SUFFICIENT 02y H20+ AND LICH CUNSUMABLES TU CHIMPLETE THE PLANNEC ACTLVITY
PERTOU PLUS A RESERVE CF 1 HGUR

“e UNUCCCKED/SEPARATEION AND SUDSEWUENT PHASES - SEE LM TELMU GO/NO-GO CRITERIA ON PAGE 3-27,

FOLLOWI Ay

MISSTON REV] 0ATE SECTION GROUP PAGE

APCLLO 15]FNL 5/3/771] LM ENVIRUNMENT GENERAL
CONTROL 23-1




NASA - Manned Spacocralt Center

‘MISSION RULES
SECTION 23 - LM ENVIKONMENTAL CONTROL ~ CONTANUED

23-3

23-4

23-5

DEFINITIDNS-—-
LO$SS OF CABIN INTEGRITY
LV PRESSURE VESSEL LEAKAGE SUCH THAT CABIN PRESSURE CANNDY BE WMAINTATNED
_ GREATER THAN DR BOUSL TD %-6 PSIA WITH AN D2 FLOW RATE OF 1.4 LB/HR.  FOR
DOCKED ACTIVITIES THIS WILL BE RELAKED TO A FLONW RATE OF 6 L8/HR
LUSS OF SULT LOOP INTEGRITY

|

TOTAL PGA/SUIT LOOP DECAY GREATER THAN OR EQUAL TO FBD PSI/MIN (TBD LB/HRD DURING SUIT
LOOP PRESSURE CHECK OR A VISIBLE TEAR IN THE PGA

LUSS UF COOLANT LuoP

A SUSTAINED GL¥(CCL TEMPERATURE GREATER THAN DR EQUAL TO S50 DEGREE - £ AND RISING
EXCEPT DURING COOLANT LOOP STARTUP AND CRYOUT (SUBLIMATOR LOST)

B. GLYCOL PUFP DELTA P LESS THAN CR EQUAL TO & PSID (CIRCULATION LOSV) OR KNOWN LOSS
GF H2U FEED CAPABILITY TO THE SUBL IMATOR{S)

GLYCOL COOLANT LEAK

OBSERVED FLVUID IN CABIN CONFIRMED BY TASTE OR PRESENCE OF GLYCOL LOW
INDICATION CONFIRMEC BY STATIC PRESSURE DRUP

L4USS UF DESCENT U2 TANK
INABILITY TO TﬁANSFER D2 FROM DESCENT TANK
LOSS OF ASCENT (2 TANK
A, INABILATY TG TRANSFER (G2 FROM AN ASCENT TANK -~ GR

Be IF VERICLE 1S UNSTAGED AND DESCENT 02 TANK QUANTITY GREATER THAN 35 PERCENT, CREW
MAY CONFIRM LOSS BY BALANCING ONE TANK AGAINST THE OTHER, HWITYH MEFN COVERAGE - CR

C. IF STAGED OR [F DESCENT 02 LESS THAN 35 PERCENT, LOSS NF ONBOARD AND MSFN READOUT
LUSS UF DESCENT H20 TANK ;

A, MSFN CONFIRMATION OF LOSS OF DESCENT TANK PRESSURE WITH DES HZ0 ¢ AﬁD H20 DELTA #

Be INABILITY TC SUPPLY 120 TC W/8 RESULTING IN RISING GLYCOL AND SUIT LOCP
: TEMPERATURE ACREW AND MSFNJ) AND DROP [N H20 DELTA P (MSFN ONLY)

LUS5 OF ASCENT H20 TANK
A, LOSS UF MEASULREMENT AND REMAINING TANK FEEDING AT TWICE NORMAL RATE

B. CNE TANK FEECING TWICE NORMAL RATE AND NG CHANGE IN MEASUREMENT OM OTHER TANK

RESERVED

UXYGEN PURGE SYSTEM AND PLSS CONSUMABLES WILL BE RESERVED FOR PNSSIBLE EVY AND WILL NOT BE
CUNSIDERED FUR LM GO/NU~GC*S (R REDLINES.

TWO POUNDS OF DXYGEN CONTAINEC IN THE LM CABIN AT 5.3 PS{A WILL BE CONSIDERED AVAILABLE IN
CALCULATING GO/NO~GO'S OR REDLINES. THE CABIN CAN BE CONSIDEREO, WHEN OISCUSSING FUNCTLONAM
PRESSURE VESSEL REQUIREMENTS, AS A BACKUP TC THE ASCENT 02 TANKS,

ANY SPECIFIC MISSION RULES REQUIRING A NEXT BESY OPPORTUNITY LIFTOFF #wILk BE CAUSE FOR
TEKMINATION OF AN EVA. ADDITIONALLYs 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.

M1 SS1ON REV] CATE SECTIEN GROUP PAGE

APOLLO 15]FNL 5/3/71] LM ENV [RONMENT GENERAL
CUNTROL 23-2
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NASA - Manned $pacacra|‘t Center

MISSION RULES
SECTION 23 ~ LM ENVIRONNENTAL CONTRUL - CONTINUED

P 3-11

k312

pi-13

- ———

¢ SYSTEMS MANAGEMENT *

[Ff EITHER ASCENT 42 TANK 1§ LESS THAN QR EQUAL TO 90 PERCENT, [T WILL BE REPLENISHED FROM THE
DESCENT 02 WHEN DESCENT TANK CUANTITY [S GREATER THAN OR EQUAL TO 35 PERCENT AND AS CLUSE 10
STAGING AS POSSIBLE. -

KESEKVED

CKEW WILL GO TO EGRESS MGDE IF [NSUFFICIENT D2 IS AVAILABLE YO MAINTAIN CABIN PRESSURE FOR THE

REWGUIRED TIME, ADDITIONALLY, A MISSION PHASE WILL WNOT BE INITIATED [F THLS CONDITION CANM BE
ANTICIPATED. - )

RULE NUMBERS 23-14 THROUGH
23-~19 ARE RESERVED.

HMISS{ON REV § DATE SECTION GROUP P AGE

APOLLD 1SEFNL | 5/3/T1 JLM ENVERONMENT MANAGEMENT
CONTRQL 23=3




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CUNTROL - CONTINUED

FULE

- o

23=2)

CUNDITION/MALFUNCTION®

LUSS OF SUIT LgoP

INTEGRITY

- @ @ e e e st e e e mase. . e .. -

PHASE

ok o

DOCKEL

RULING

* SPECIFIC MISSION RULES *

-

——

L
4

TCUNTTNUE MISSION
L]

‘1.
'

PERFORM SYSTEMS
EVALUATIGN WETHEN

CONSUMABLES LIFETIME
CONSTRAINTS WITH HATCH
UPEN AND TUNNEL CLEAKR

*2» NO-GQ FOR UNDOCK ING
.

UNDGCKED 'DLC
.

K ASAP

' CUES/NOTES/COMMENTS

Lt At e T o e

« REF MALF PROC ECS--~

4A SULT/FAN

"

L]

+

[ ]

L)

1)

L

1]

"

L]

L)

L]

L]

L]

'DO0 NOT STAGE WHILE '

YUNBUCKED .

] L)

"NO-GO FOR CIRC .

] . 1]

PRE-PDI  'DOCK ASAP '
*D0 NOT STAGE WHILE '

CUNDUCKED '

. L] L]
‘POWERED "1, PD1 TG DIC - ABORT '
*DESCENT ¢ '
' *  DUCK ASAP ¢
L] L] L
' ¢ DO NGT STAGE WHILE ¢
. ¢ UNCOCKED .
Ll L) L]
. 2, DIC TQ T0 - ABURT .
t L] L]
‘ ' DOCK ASAP '
] ] L]
*LUNAR ‘LIFTGFF AT NEXT BEST '
1STAY *CPPORTUNITY - '
] L] . L]
IRNDZ *CONTINUE MESSICN '
' 1DOCK AS AP .
L] L] .
1 L]
L] L} L]
1] . L]

Mrsston  |Rev) oate  [fsection GROUP PAGE
apcLLo 15IFnC | 573771 Jim ENVIRONMENT | SPECIFIC
CONTRGL 23-4




NASA - Manned §pacecraﬂ Center

-MISSION RULES
SECTEON 23 - LM ENVIRONMENTAL CONTROL - CONTINUED

R OARULL JCUNDITIUN/MALFUNCTIUNY  PHASE ¢ RULING Y CUES/NOTES/COMMERTS

o s o o o o e —— -

23-21] LUSS OF CABIN
PRESSURE INTEGRITY

« REF MALF PROC ECSwm=~

- o o m o

2A CABIN
DDCKED YCONTINUE MESSIGN
*

1. PERFURM SYSTEMS
s EVALUATION

' WITHIN CONSUMABLES

* LIFETIME CUNSTRAINTS
' WITH ONE CREWMAN
N ON THE C35M
4 UMBILICALS
t

*2, NO-GU FLR UNDOCK ING
s

UNDCCKED *O0CK ASAP-
D0 NUT STAGE wHILE
*UNDOCKED
.

*NO=GU FOR CIRC
L]

PRE-PDI  'OUCK ASAP-
D0 NOT STAGE WHILE
*UNDOCKED
*NO-GU FCR POI
4 -

TPOWEFRED  *1. POL TG DIC - ABORT

*DESCENT ¢

P R N T T T T T T I P G A PR Y

DOCK ASAP

DO NOT STAGE WHILE
UNDOCKED

DIC TO HI GATE ~ ABORT
DDCK ASAP

3. Hl GATE TC D ~
CONT INUE MISSION

-, e .. .-
P
N
-

YL UNAR *LIFTOFF AT NEXT BEST
*STAY CCPPORTUNITY
. t

*RNDZ PCONTINUE #{551un=~

N CO0CK AS AP
.

D I R T T T I R T T I R I . T TP ST S

- - .

L
+
L]

M1 SSION REV] DATE SECTION GROUP P AGE

APCLLO 15| FNLE 573771 | LM ENV IRGNMENT SPECIFIC
CONTROL 23-5




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 23 - LM ENVIRGNMENTAL CONVROL = CONT INUED

RULE PCONOITION/MALFUNCTION®

PHASE

RULING

* CUES/NOTES/COMMENTS

23-22] surt Fan(s) FaLLURE
A. ONE SULT FAN

B. TWD SUIT FANS

I . . T T I T T R R L L Y

>
-
-

DOCKED

UNDUCKED

PRE=-PDI

'POMWERED

'DESCENT

*LUNAR
*STAY

*RNDZ

B.l.

2.

3.

Se

P T T T T T T . T T T i - P T T T N S

6.

A, CONTINUE MISSION

CONTINUE MISSION WITH
TUNNEL CLEAR ANC
ON TRANSFER UMBILICAL

"OR CW GARMENT W/0 SUIT

NO-GO FOR UNDGCKING
DUCK ASAP

DO NCGT STAGE WHILE
UNGOCKED

NO-GC FOR CIRC
DOCK ASAP

DO NOT STAGE WHILE
UNDOCKED

NO GO FOR PDI

4+0A) PDI TO BIC - ABCRT

DOCK ASAP

QU NUT S5TAGE
WHiLE UNDOCKED

{B) DIC TO HI GATE-

ABORT

(C} HI GATE TC TD-

CONTINUE MISSION

LIFTOFF AT NEXT BEST
UPPORTUNITY

DOCK ASAP

- -———

« REF MALF PROC ECS---

TA ECS

- 2 8 - % a..

' .
*B. REMOVE HELMET AND GLOVES

*. REF MALF PROC ECSw-=-
]

v4 SULT FAN

R I T T e

*PLACE DEMAND REG B TQ *°*DIRECT 02'*
*IMMEDIATELY OR REMOVE HELMETS (MUST
*BE REMOVED FOR STAGING.)

L I )

'RETAIN  PLSS'S FOR  ASCENT  IF
*POSSTBLE.
L

MISS10N

REV

DATE

SECTIAON GROUP

P AGE

APOLLO 15

FNL

5/3/71

LM ENV IRONMENT SPECI
CONTROL

FIC

23-6
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 23 - LM ENVIAONMENTAL CONTROL - CONT INUED

T
R FRULE JCONDITIUN/MALFUNCTION® PHASE ¢ RULING t CUES/NOTES/COMMENTS
-yttt - ‘ 1 L] TTETTmTTm AT e
[ . v
23-23] LEMAND REGULATORES) ¢ . Y. KEF MALF PROC ECS=~—-
FAIL UPEN OR CLOSED * ¢ y
K ' '3 CABIN PRESS IND HI

4. ONE REGULATCR *ALL *4, CONTINUE MISSION '

s . *5 SUIT PRESS HI
* v 1

) . . fo 02 GTY
B+ TwO KEGULATORS  *OOCKEC/  *8.1. CONTINUE NISSION- :
CUNDOCKEN/? DO NOT UNDOCK ¢
' ’ “ND-GC CIRC ‘
L] * L}
YPRE-PDL  * 2. NO=GU PCI ‘
L] . € L]
'PCWERED * 3. PDI TO HI GATE = ABORT!
TDESCENT ¢ HI GATE TCQ TO- '
' . CONTINUE MISSION ¢
L] . *
*LUNAR * 4, DU NOT CEPRESS CABIN ¢
FSTAY s '
1 . LUNAR STAY MAY BE .
. . CONT INUED WITHIN '
‘ ¢ CUNSUMABLES BUDGET '
o L .
TRNDZ * 5, CONTENUE MISSION '
L] L] €
* L4 1
L L2 *
* ¥ ¥
4 * L]
L] 1] L]
(] € .
¥ 3 +
MiSSIOn JREV] DATE SECTIUN GROUP PAGE

ARGLLO 15]FNL 5/3/#1 LM ENV IBONMENT | SPECIFIC
CONTRGL 23~7
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NASA - Manneé Spacecraft Center

MISSION RULES
SECTIGN 23 - LM SNVIRONMENTAN CONTAOL - CONTENUED

k RULE fCONDIT1ON/MALF

RULING

UNCTION® PHASE * CUES/NOTFS /COMMENTS
Bl o X -y - Y - —— -~ -~ - - -

[ I ] 1] ]
[ : . ’ .

2%-24] wuss ok w2c ' ’ Y. KEF MALF PPOC ECS=--
SEPARATORYS) ' ' '

o K ’ *78 ECS
A. UNE H20 ALt %A, CONTINJE MISSION 1
SEPARATOR : ' )
. ] . 1 1
¢ TwQ H2O SDOCKELD *B.l. CONTEINUE MISSION s
SEPARATORS ' : »
¥ * %
YUNDOCKED * 2. 0DCK ASAP- '
*PRE-PLY ¢ ’
N . NO=GE CIRC '
, , NJ=GO POI '
L] 1 ] L]
‘ : DU NOT STAGE WHILE ¢
‘ ' URBOCKED '
A L] L]
YPONERED ' 3. POI TO HI GATE = ABUKT®
YOESCENT ¢ , ’
v , ni GATE TO Tu- ,
! ‘ CONTIMUE MISSTUN '
¢ . ’
N ] *
*LUNAK ¢ 4. LIFTOFF NEXT BEST :
$STAY -t UPPCRTUNITY ’ A
' . . X .
YRNDZ * 5. CONTINUE MIS>ION AND ¢
’ ' UOCK ASAP '
3 t L]
\ mrsston  |rev| cave  |sectica GRUUP PAGE
apoLto 15|Fne | 573771 fum envikowment | seeciFic
CONTROL 23-8
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NASA - Manned Spacccraﬂ Center

MISSION RULES
SECTIUN 23 ~ LM ENVIRONMENPAL CUNTRUL =~ CONT INUED

RULE PCUNDITION/MALFUNCTEON' PHASE ¢ RULING * CUES/NOTES/COMMENTS

23=25] LUSS OF 02 TANK(S)

A. ONE ASCENT TANK AlLL A. CCNTINUE MISSION

B. TWO ASCENT TANKS 'DOCKED '8.1. DO NOF UNDOCK
L]

*UNDOCKEQD 2. NO-GC CIRC
"PRE-PDI

. NE=GG PDI

1

' DELAY STAGING ALAP

L]

*POWERED 3.(A) PDI TG DIC~ARURT
YDESCENT DELAY STAGING ALAP
.

' (81 DIC TO HI GATE-ABORT
1

1

' (C) HI GATE TO

.

' CONTINUE MISSTON

L] .

*LUNAR 4. STAY WITHOUT EVA
1STAY o

' N

TRNDZ 5. CONTINUE MISSIUN

.

Le UNE DESCENT TANK 'ALL Co CONTINUE MISSION
1

D. TWO DESCENT TANKS 'DOCKEC D.1l, CONTINUE MISSION-
.

L]
¥
]
L]
]
L]
L]
'
'
.
L]
L]
"
L]
L]
L}
L]
L]
]
L
1
'
L]
TCUCHDURKiN= !
L]
1
L
L]
L]
4
1
L)
L}
L]
4
L]
1
L]
1
L]
L]
L]
4
L]
L]
.
L]
.

T T T T T T T T S I

DO NOT UNDOCK
1]
' UNDOCKED/ 2, DOCK ASAP-
 PRE-PD1 NO-GO CIRC
' NO-GO PDI
1
' POWERED 3. PDI TO HIGATE-ABORT
' DESCENT .
! HI GATE TO TD=-
N CONTINUE MISSION
L
§ LUNAR 4, LIFTOFF NEXT BEST
STAY OPPORTUNITY
MISSION JREV| DATE SECTIBN GROUP P AGE

APOLLD 15]FNL Y 5/73/71 [ LM ENV IROMMENT SPECIFIC
CONTROL 23-9




NASA - Manned Spacecraﬂ Center

MISSION RULES

SECTION 23 ~ LM ENVIRDNMENTAL CONTIi(JL = CONTINUED

R JRULE JCOUNDITION/MALFUNCFION® * PHASE ¢ RUL ING ' CUES/NOTES/COMMENTS
. L] L] L
[ . R » L] L]
23-26] LUSS OF COOLANT ' * *, REF MALF PROC FCS—=~
LUuPi §) . ' . .
A. PREMARY LOOP OR ‘*DOCKED  *A. 1. CONTINUE MESSION ON *7E ECS -GLYCOL
SECUNDARY LOOP  *UNDOCKED' ¢ SECONDARY LOOP ¢ .
. ' '9 GLYCOL
. ' ¢ NO-GG FGR CIRC LR
L . '10 GLYCOL PRESS LOW
YPRE-PDI * 2. RETURN TO VICINITY ¢
. . OF CSM '
1 L] 1
. ' NO=GC FGR PDI ’
L L] ]
'POWERED * . 3, PDI TC HI GATE - '
YDESCENT ¢ . AHORT *
L 1] *
' . HI GATE TO TO~" *
' N CONTAMIE MISSIUN '
1 . 4
TLUNAR ' 4, LIFTEFF NEXT BEST '
YSTAY . OPPORTUNITY. v
) L} .
RNDZ Y 5, CONTINUE MISSION .
- 0 L] L)
e BOTH LOUPS {ANY *'DOCKEC  *B. Lo INGRESS CSM ASAP- ’
COMBINATIUN UOF ¢ ' ’
LUSS uF . ' NO~GC -FUR -UNDUCK ING ¢
" CLRCULATION, * ' '
SUBLIMATINN ' ’ '
CAPABILITY, OR ! ' '
H2U FEED FOR 'UNDOCKED * 2., DOCK ASap v
80TH LOGPS) ' ' "NO=GO FCR CIRC '
' L] t []
"PRE-PDI ' 3. DOCK ASAP '
L) ] : L
. ' DC NOT STAGE '
. L] Ll
' . NO=-GO PDI '
L} ) L] 1
*PPWERED  *4. (4] POl TG CLIC=ABURT ¢
*DESCENT ¢ '
' . DOCK As AP '
L] . ' (]
* . 00 NCT STAGE '
L} + L
' * (B} DIC TO HI GATE~ :
' ' ABORT ’
' ' 0OCK ASAP '
1 4+ L]
' ¢ {C) HI GATE TO TO- 'Be4e(Cl LIFT OFF IMNEGIATELY AFTER
' . CONT INUE MISSION ¢ TOUCHDOWN &
. L] L]
*LUNAR * 4. LIFTCFF NEXT BEST .
*STAY ' UPPORTUNITY .
L] 1 L]
RADZ ' 5. CGNTIMJE MISSIUN *B.5¢ CREW MAY ELECT TO REMOVE PGA*S
' ' . *FOR COOLING.
MISSION [REV] DAYE SECTION GROUP P AGE
APCLLO 1S|FNL] 5/3/71 JLM ENVIRONMENT | SPECIFIC
CONTROL 23-10




NASA - Manned S}ncccraﬂ Center

MISSION RULES
SECTION 23 - LM ENVIRONMENTAE CONTROL = CONTINUED

R JRULE {CONDITION/MALFUNCTION' PHASE

RULING

' CUES/NUTES/COMMENTS

FEEDPATH

23-27| LOSS OF PRIMARY H2Q *DOCKED

YUNDOCKE
L)

]
L]

'PRE-PDI
L]

"POWERED
'DESCENT
-+

*LUNAR
'STAY
'

*RNDZ
.

23-24| LOSS OF H20 TANK{S) '

As UNE ASCENT TANK 'ALL
L]

be TWO ASCENT TANKS 'DOCKEC
[

'CONTI
oo

NUE MISSION

*NO~-GO FOR WNDOCKING
*NO=-GC FOR CIRC
L}

YRETURN TO VICINITY OF CSM
L]

A, PDI TC HI GATE - ABORT
]

*H. HI

GATE TC TO~

' CAONTINUE MISSION

*LIFTQFF NEXT BEST
'CPPORTUNITY
[]

YCONT L
L]

NUE MISSION

"A. CCNTENUE MISSIGN
L]

"Bals CONTINUE MLESSLON-

« REF MALF PROC FECS==—

8 GLYCOL

REF MALF PROC ECS---

L R R R R L R R R T T T )

' NO-GO CIRC 1 H20 QTY LOW
L] L]
*PRE=-PDI * 2, RETURN TU VICGINITY OF
' ' CSM ASAP-
' ¢ DO NCT STAGE
M ’ NO=GG PDI
L] L]
*POWERED - * 3.(A) PDI TO DIC - ABORT
TOESCENT ¢ DO NOT STAGE
1] 1
M ' (B) DIC TO HI GATE ~
. ’ ABORT
L] L]
' ¢ (CD HI GATE TO TOUCHDOWN
. ' TOUCHDOWN =
' ' CONTINUE MISSION
+ L]
TLUNAR ' 4. LIFTOFF NEXT BEST
*STAY ' OPPORTUNITY
L] 1
"RNDZ Y 5, CONTINUE MISSION YCREW MAY ELECT TO REMOVE PGA'S FOR
' " *CNOL ING.,
C. ONE DESCENT TANK tALL 'C. CONTINJE MISSION L
' ' WITHIN CONSUMABLES '
1 L) [ ]
D. TWC DESCENT 1OOCKED *0s1. CONTINUE MESSLON '
TANKS ' [ *
] 1 1)
YUNDOCKED/® 2. NO=-GC CIRC ’
'PRE-PDI ¢ NU=GG PDI '
L] L] L]
‘POWERED ¥ 3. (a) PDI TC HI GATE- ¢
'OESCENT ¢ ABORT J
L] L] L]
' * (B} HI GATE TO YD~ '
' ’ CCNTINUE MISSION ¢
L] L] 1]
'LUNAR ' 4. LIFT-OFF NEXT BEST '
TSTAY . OPPORTUNITY .
MISSION |REV] DATE SECTION GROUP PAGE
APOLLD 15[ FNL| 573771 JLM ENV IRONMENT SPECIFIC
CUNTROL 23-11




NASA - Manned §pacocrau Center

MISSION RULES

SECTION 23 - LM ENVIRONMENTAL CONTROL ~ CONTENUED

K PRULE e

ONDITION/MALFUNCTEON?

PHASE * RULING ! CUES/NOTES/COMMENTS
——fm——— :- ——— - ; —;—-- ----- e —————————
; i ] ] ]
23-29] FIRKE OR SMOKE IN TALL *TROUBLE SHOBQT/COMBAT FIRE *REF AQH PROC 5.3.2
CaBIN OR SUIT . . ¢
! "ASSESS DAMAGE AND L]
. " *TRANSFER TG CSM IF 4
. YNECESSARY *
. L] [] LI :
£3=300 CONTAMINATION IN YALL YCREW MAY ELECT TO "IF UNABLE T0 CLCAR CONTAMINATION,
CABIN OR SUIT LOaP YDECOMPRESS CABIN OR YMISSION MAY BE TERMINATED FARLY,
M *PURGE SUIT LCOP .
' . : .
K] ' [
L] . L]
1 N 1 i L]
23=31 GLYCOL CUCLANT LEAK YALL *TRANSFER TU CSM *HEF MALF PROC EC §=--
L] L] L] .
A, CABIN *ALL *A. PURGE SUIT WITH *8 GLYCOL
' ' DIRECY @2 ' :
. * ]
B. SUIT ALL *Bs DISCONNECT FROM '
- ! SUIT Lopp '
. [} v
] . ]
1) 1 1]
) ' .
L] . L]
' ) ‘
B L] 1 .
HULE NUMBERS 23-32 ' !
THROUGH 23=-49 ARE . ¢ ¢
| RESEKVED. t ¢ '
MI S5 ON REV| CATE SECTICN GROUP P AGE
APGLLO 15]FNL] 573/71 | LM ENVIROMMENT SPECIFIC
CONTROL 23-12
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NASA - Manned Sjactcraft Center

MISSION RULES
SECTION 23 - LM ENVIRONMENTAL CONTROL ~ CONTINUED

ITEM
————— 4
* INSTRUMENTATECN REQUIREMENTS ¢
23=-59] MEAS DESCRIPTION PCH ONBCARD CATEGIRY  MISSION RULE REF
SUIT PKE'SS GF1301P METER HD 23-192,6,2n,21,23
WARNING : HD
CABIN PHESS GF3571P METER 1 OF 3
U/H RLE PRESS - GF3591pP —_— M 23-1,2,5:13,20,21,
F/H KLF PRESS GFI592P wmmee 23,29
LES 1 02 PRESS GF3584P . METER, CAUT} 1 0F 2
DES 2 02 PRESS GFO584P METER . 23-142,6, 11,13,
ASC 1 02 PRESS GF3582p METER .CAUT : 1 0F 2 21423425
ASC 2 02 PRESS GF3583p METER, CAUT M .
GLYCUL PUMF DELTA P GF2021P ——
SEC GLYCUL PUMP PRESS = GF2921P ==m-= 1 0F 2
GLYCUL PUMP PRESS GF9997y METER " 23-14246126431
SEL GLYCOL LVL LOW GF9986Y CauT ‘
GLYCUL TEMP GF9998U * METER,CAUT } 1 OF 2 2314246126431
GLYCUL LUTLET TEMP GF2581T —mmeeeeen -— M
SUIT TEMP GFL241T METER. . }
GLYCUL INLET TEMP GF2531T ————
DES 1 H2U TK PRESS GF4500P METER } L OF 2
UES 2 H2U TK PRESS GFO500p METER M 23-1,2,27,28
ASC Y H2U TK PRESS GF4502P METER 1 OF 2
ASC 1 H20 TK PRESS GF4503p METER } M
PRI H20 KEG DELTA P GF4101P ~mmmmaane —— HD 23-1,2,27,28
RTG TEMP  GLB2TST  eemmmemmaee HD
REPR ELEC GPEN GF3572x WARNING HD 23-14245¢13,20,21423,
CU2 PART PRESS GF1521P METER, CAUT, COMP HD 23-1,24430
H20 SEP RATE 6F9999U CMT, COMP HD 23-1,22+24
SULT DIV EGRESS GFL221X ———————— HO 23-1420421422,29
mission | rev] cate SECTION GROUP PAGE
APOLLD 18] FNLY 573771 [ LM INSTR
. ENVIRONMENTAL OF REQ 23-13
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NASA - Manned Spaucraﬂ Center

MISSION RULES
SECTION 24 - LM GUIDANCE AND CONTROL

ITEM

241

- e s s

' GENERAL *

e o e v o

RESERVED

DEFINITIONS
3-AXIS ATTITUBE CUNTROL

3-aX1S ATTITUDE CONTROL iS DEFINED AS THE ABILITY TO <LHANGE THE EXISTING
VEHILCLE ATTIUDE PLUS AND MINUS ABOUT EACH AXIS. Tu HAVE THIS CAPABILITY, THE
LM REQULIRES AN OPERATIONAL MANUAL OR AUTOMATIC CONTROL SYSTEM.

REDUNDANT 3-aXL1S ATTITUDE CONTROL

REDUNDANT 3-AXIS ATTITUDE CONTROL IS DEFINED AS HAVING TWD AUTONGMOUS
ATTITUDE CUNTROL SYSTEMS INDEPENDENT DF SECONDARY COILS, T4E«y AU SINGLE
FAILURE WILL CALSE LCSS OF BUTH AUTGONOMGUS SYTEMS,

GUIDANCE STEERING

GUIDANCE STEERING IS DEFINED AS THE AB]L[TY TO CALCULATE AND STEER LM ALONG
THE DESIRED THRUST VECTUR DURING A POWERED MANEUVER, TG HAVE THIS
CAPABILITY, THE LM REQUIRES AN UPERATIUNAL PGNS OR AGS.

OPERATIONAL PGNS

AN OPERATEONAL PGNS IS DEFINED AS NU LGC FALLURE, NO ISS FAILUREs ND DSKY
FAILURES, AND NO CES FAILURES PREVENTING PGNS 3—AXIS ATTITUDE CONTROL.

UPERATIUNAL AGS

AN OPERATIONAL AGS IS DEFINEC AS NO AEA FAILUREs NO ASA FAILURE. NO DEDA
FAILUREy AND NU CES FAILUKE PREVENTING AGS 3~AXIS ATTITUDE CONTROL.

3-AXIS TRANSLATIUN .
3-AXIS TRANSLATICN [S DEFINED AS THE ASBILITY TO CHANGE THE VEHICLE VELOGITY,
PLUS AND MINUS, ALONG BEACH BODY AX1S, TO HAWE  THIS CAPABILLTY THE LM

REQUIRES ONE TTCA AND AN OPERATICNAL PGNS UR MANUAL (AGS MODE)" TRANSLATION
CAPABILITY.

MIssStaN REV] DATE SECTLOA GRUUP PAGE

APCLLO i5 FNL] 5/73/71 | LM GUICANCE GENERAL
AND CONTROL 24-1




NASA - Manned Spacocnﬂ Center

MISSION RULES
SECTION 24 - LM GULDANGE AND CONTROL - CONTINUED

! MANAGEMENT ¢

L et e ket e b e

24=3 MU

A IRIG BIAS UPDATES wILL dE ACCOMPLISHED WHEN GYRO DRIFT IS GREATER THAN THE TWO SIGMA  DRIFT
MEASUREMENT ACCURALY AND UPON COUNTROL/GUIDANCE CONCURRENCE. NG UPDATES WILL BE MAOE FCR
YR DRIFTS LESS THAN 0,075 DEG/HR (5 MERU),

B THE PGANS wILL BE CONSIDERED NO-GD WITH A GYRO DRIFT GREATER THAN UR EQUAL T0 +/-1.%5 DEG/HK
(1¢7 MERU).  THE MAXIMUM ALLUWABLE VALUE WITHIN THE LGC IS +/=1.93 DEG/KR

C. PIPA BIAS UPUATES wlLL 8E ACCOMPLISHEC AS FULLCWS=-=
1. hC BIAS UPDATES wllLL BE ACCOMPLISHED PRIOR TO 30 MIN OF IMU DPFRATION,
2. THE INITAL B8IAS UPCATES wiLL NOT HE PERFOHRMED IF THE DELTA.BIAS 1S LESS THAN
+/- 0.03 CMASEC/SEC. SUBSEQUENT UPDATES wILL ONLY BE PERFNRMED [F THE DELTA
B1AS Ib GREATER THAN +/= 0.1 CM/SEC/SEC.
3¢ PLPA BIAS WILL NCT BE UPDATED WHILE THEe LM IS UN. THE LUNAR SURFACE.

b IF LCSS OF IMU COGLIMNG ACCURSy TURN ON/OPERATICNAL TIMES WILL BE DETERMINED BY REALTIFE
FLIGHT PLANNING REQUIREMENTS.

2u=4 RESERVED

24="% RENDE ZVOUS RADAK

THE “K ANTENNA will 8E PUSITIUNED AFTER T/C TG PRECLUDE REPOSITIUNING DUE TU ANTENNA HEATING CN
THE LUNAR SURFACE.

MISSIUN REV] CATE SECTICN GROUP P AGE

APCLLO 19 FALY S/3771 ] LM GUICANCE MANAGEMENT
AND CONTRUL 24-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 24 - LM GUIDANGE AND CONTROL =~ CUNTINUED

24=1

LANDING RADAR

d.

ALS

LES

THE LR SHOULD NOT NORMALLY BE OPERATEQ AT AN ARTENNA TEMP LESS THAN ¢ 5C DEG F. HOWEVERYy
THE LUNAR LANDING M1SSION WILL o€ ATTEMPTED [F THE ANTENNA TEMP 1S ABOVE THE CRITIGCAL LIMIT
ufF ~1% DEG F (HARCWARE DAMAGE ).,

LR ACTIVATION WILL BE DELAYED SG THAT THE PRECICTED LR TEMP WILL BE NO CGREATER THAN 145 NEg
F AT Hl GATE.

THE AGS LS QECLARED NO-GC OURIMG A GYRO AND ACCELEROMETER CALIBRATION (F  THE GYRO ORILFY
CHANGE IS GREATER THAN 2.00 DEG/HR AND [F THE ACCELEROGMETER BIAS CHANGE I5 GREATFR THAN
0.039 FT/SEC/SEC FKCV THE VALUE AT THE START OF THE CALIARATION.

I¥ LCSS OF ASA COCOLING OCCURS, TURN ON/OPERAT ICNAL TIMES wILL BE DETERMINED BY REALTINE
FLIGHT PLANNING REQUIREMENTS.

LuSS UF INVERTER ONE/AC BUS A REQUIRES A MANUAL ENGINE=NN SIGNAL TN MAINTAIN 0PS ENGINE
ELECTRICAL REDUNDANCY,

KULE NUMHBERS 24=9 THROUGH
24=19 ARE RESERVED.

MISSION REV| 0ATE SECTION GROU#A PAGE

APCLLO 15]FNL| 5/3/71 J¢M GUIDANCE MANAGEMENT
ANC CONTROL 24-3




NASA - Manned §;acocnﬂ Center
MISSION RULES

SECTICN 24 -~ LM GUIDANGE AND‘CONIRDL = CONTINUED

* CUES/NOTES/COMMENTS

R JRULE JCUNDITION/MALEUNCTION® PHASE ® RULING
I ) L] [l
L] ’ ]
' SPECIFIC ¢
L] A ] TTETmmTTTTT L]
1 L] L]
za-20] Luss oF GutDance ¢ ' '
STEER ING ' . '
L] 1 .
. . ‘ L]
A. OPERATIONAL AGS *ALL *CONTIMVE MUSSION IF *. REF MALF PROC AGS=-=
. *AEDUNDANT 3-AX15 '
' “ATTITUDE CCNTROL *1 AGS WARNING LIGHT
' *IS STILL AVAILABLE .
. L *2 DEDA RESPONSE IS ABNORMAL
L} L] L] .
L] L] *
B. UPERATIONAL *DOCKEL/ *B.le NO=-GO FOR CIRC ' .
PGNS TUNDCCKED * *. REF MALF PROC PGNS---
L] L] .
'RRE-PDI * 2. NO-GO FCR PDI *1  LGC WARN
L] L] L]
. . t2 IS5 WARN
[ ] L] v
*POWERED * 3.(A) PRICR TO HI GATE %3 TEMP CAUTION
*DESCENT ABCRT . .
N . S "4 GIMBAL LOCK
. . (B} AFTER HI GATE .
L] L] L]
' . (1) LAND MANUALLY
L] 1 1
' v t2) NO-GD FOR '
. . EXTENDED LUNAR
. . STAY IF FALLURE'
' ‘ ALSQ AFFECTS ¢
‘ ' REDUNDANT '
' . 3-4XIS ATT .
' . CCNT ROL '
. L] L]
C'LUNAR ' 4, ASCENG AT NEXT '
*STAY ' BEST CAPORTUN[TY |
' ' IF FA{LORE ALSO .
. ' AFFECTS REDUNDANT 1
' ' 3-AXIS ATT CONTAOL '
. L] [}
*RNDZ * 5. CONTINUE MISSION .
L] ’ L]
. L] +
L] L] []
. [ ] L] L]
24-21| LOSS QF FDAI TALL *  CONTINUE MISSION '
FUNCTIONS (ATT, ' *  CREW CPTICN '
RATESs ERRORS) ' J '
L) L] ]
L] L] L]
1 L] L]
L] 1] L]
L] 1] L]
24~22| Luss oF aov - "ALL ' CONTIMUE MISSION '
L] L] ]
Mrsston |rev] oave | secriow GROUP PAGE
apaLko 15l ENC] 573771 | LM GUEDANCE MANAGEMENT
AND CONTRGOL PGNS/CES/AGS | 24-4




NASA - Manned Spacecraft Center

MESSION RULES

SEGTICN 24 = LM GUIDANCE AND CONTROL - CONTINUED

K JFULE {CONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
P SIVNOUNY P B it — — : ——— ——
L] 1 L]
L L] .
24=23F LUSS UF RNDZ RADAR/ ' *CSM  DPTICAL TRACKING CAPABILI¥Y
VHE RANGING/OPTICAL * 1 YREQUIRES THE tM TRACKING LIGHT ANC
TR ACK ING ! o YTHE ABILITY TO VISUALLY TRACK,
A. LOSS OF ANY ONE *alL 1A, CONTINUE MISSLON '
1 . 1
' . REF 3-8l FOR '
' . NAVIGATIGN AND '
' ' TRACKING REQUIREMENTS *
! ' FOR M=1 RNDZ '
1 L] 1
B. LO>S OF ANY TwO ‘'DOCKED/ '8, NO~GG FOR CIRC '
*UNDCCKED * '
L] L] 1
*PRE-PDI 'C.,  NO=-GO FCR PDI .
1 . L]
*ALL GTHER'D, CUNT INUE MISSION '
. 1 ’
' N REF 3-81 FOR ¢
' ' NAVIGATICN AND *
: . TRACKING '
. ' REQUIREMENTS FUR '
' ' M=1 RNDZ '
L] L] - 4
. * L]
t " L
1 L) L)
24=24] LUSS OF LANUDING *OOQCKED/ 'A. NO-GO FGR CIRC '
RADAK TUNDCCKEDR '
1] . t
tPRE~PDI 'B. NO=-GO FOR PO ’
1] L] 1]
VPUWERED 'C.l. PRILR TO ADEGUATE *C. GUIDG TJU DECIDE WHEN ADEQUATE
*DESCENT ALTITYUDE UPDATING OF 'UPDATING OF LM STATE VECTORS HAS
' ' LM STATE VECTORS~—- YBEEN ACCOMPLISHED.
1] 1 []
' ' (A} NC-LC FUR LANDING! REF MALF PROC PGNS~-~
1 L] []
' ' (8) ABCRT o AT LT
] L] , .
' ' 2. AFTER ADEQUATE T OWEL LT
J ' ALTITUDE UPDATING OF ¢
' . LM STATE VECTORS --— ' REF MALF PROC HTRSww-
L] L] *
' ' CONTHNUE MISSION *2 LKk TEMP ABNURMAL
1] L] []
L) . L]
] 1, ]
1] L] ]
L] . ’
] L] L)
L] 1 L]
(] L L}
RULE NUMBERS 24-25 ¢ * ’
THKUUGH 24=27 ARE ' ' '
KeSERVED . ' * '
MI SSION REV]| DATE SECTICA GROUP PAGE
APCLLO 15 #NLYL 573771 | LM GUICANCE SPECIFIC
AND CONTROL PGNS/CES/AGS 24-5




NASA - Manned Spacecraft Center

SECTIEN 24

MISSION RULES
= LM GUIDANCE AND CGNTROL -

CONTINUED

& fRULE CUNDITION/MALFUNCTLANY PHASE ¢ RULING * CUES/NOTES/COMMENTS
L L h ] ’ - . - - T
[ L} + .
* [] ‘.
24~28| LUSS OF REDULNDANT *DCCKED/  'A. NO-GO FOUR CIRC '
3~AXIS ATT{TUDE MUNDGCKED * *
CUNTROL * . '
*PRE~PCI  *B. NC-GC FOR POI .
[ ] ]
*POWERED *C.l. PRIOR TG HI GATE '
TDESCENT ¢ ABORT 1
[} . ]
. * 2. AFTER HI GATE !
! ' LANDING IS '
* ' CREW CPTION '
. . L .
YLUNAR 'T. ASCEND AT NEXT BEST ¢
*STAY M OPPORTUNITY '
. ] '
*RNDZ *E. CONTINUE MISSION '
MISSEON REV | CATE SECTILEN GROUP PAGE
APULLO LS{FAL | 3/37/71 [LM GULCANCE SPECIFIC
AND CONTROL PGNS/CES/AGS 246




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 = LM GUIDANCE AND CONTROL =~ CONTINUED

Kk JRULE JCUNDITION/MALFUNCTEION' PHASE ¢ RULING * CUES/NOTES/COMMENTS
] [ . T o - T T
L) 1) L3
L L] (]
24=29}F LUSS OF TRANSLATION ¢ ' '
CAPABILITY K . .
L] i ] L} i .
A. AUTOMATIC *DOCKED/ *A.l. CONTINUE MISSION 'A.l. CAN NOT DETECT FAILURE UNTLL
ULLAGE (+X} "UNDCCKED * 'LGC COMMANDS ULLAGE
*PRE-PDI * '
N ' ‘. REF MALF PFOC CES==--
‘POWERED ' 2.4A) PRICR TO #DI *
"DESCENT 'l ABNURMAL VEHICLE DYNAMICS
: . tl) BACK UP ULLAGE *
' ' MANUALLY IF '6 TYCA CMDS ABNORMAL
! ' NECESSARY '
[ v ]
' ‘ {2) POL INHIBITED '
¢ ' IF NO AUTO OPS *
' ' START '
L) L L]
' ¢ {8) AFTER PDI '
' ' CGNTINUE MLSSION ¢
[} [] ]
* ) .
ve 3-4XIS © 'DOCKRELZ  v8, NU-GE FOR CIRC ¢
TRANSLATION YUNDOCKED ¢ : ¢
+ ] ]
. ] . . '
*PRE=PCI/ YC. CONTINUE MISSION '
TPOWERED ¢ .
TDESCENT/ 0 [
‘&L UNAR L] ]
'BTAY ¢ '
L} L] L]
tRNDZ *0. NO-GC FOR LM ACTIVE '
' * DOCKING .
] [] L]
MI SSION REV | DATE SECTION GROUP PAGE
APOLLO 15]FNL 5/3/+l LM GUIDANCE SPECIFIC

AND CCNTROL

PGNS/CES/AGS 24-T

318



NASA - Manned Spacocrm Ceanter

MISSION RULES

SECTION 24 - LM GUIDANGE ANO CONTRUL - CONTINUGED

R JRULE JCONDITION/MALFUNCTION' PHASE ¢ RULING ' CUES/NOTES/COMMENTS
[ L} ¢ T TThTTITTTETTTTTTT
. * * [
24-30] LOSS OF PITCH OR TALL SENGINE GIMBAL ~ OFF YRCS EMPINGEMENT CONSTRAINTS ARE A
KOLL GDA . YCONTINUE M{SSION UNLESS 'FUNCTION OF THE GDA POSITION AT THF
A YRCS IMPINGEMENT VTIME OF FAILURE, SODB INFO WILL BE
' " YCONSTRAINTS ARE VIOLATED. 'USED TO OETERMINE CAPABILITY _ TC
' ' 'COMPLETE DESCENT FOR A GIVEN DA
. v 'POSITION,
L] L ] L]
. L] .
L] . L]
L] 1 L]
24=31} LUSS OF KEDUNDANT - 'DOCKEB/ A, NO-GO FOR CIRC .
ASC ENG ON 'YNDOCKED * '
CAPABILITY o . v
1 L . L)
*PRE-PCI *B. NO-GC FOR PDI '
L] L] ]
) L] .
*POWERED *C.1. IF DPS INSERTION '
*DESCENT ¢ CAPABILITY EXLSTS, .
L J ABORT '
v 1] 1
' * 2. IF OPS INSERTION '
. . CAPABLLITY DOES NOT ¢
. ¢ EXIST, ABCRT IF '
' . MANUAL START VERIFIED *
L [ - L]
' * 3, AFTER Hl GATE- !
. . CONTINUE MLISSION .
L] L] L}
fLUNAR *D. ASCEND AT NEXT BEST '
15TAY ' OPPORTUNITY '
L) L] L]
[ ] L] L]
¢4=32| LGSS UF DPS AUTO ON *DOCKED/ %A, CONTINUE MISSION *. RFF MALF PROC CES =---10
CAPABILITY CUNDCCKED * )
t L] L]
'PRE-PDI  *B., CONTINUE MISSIUN *0OPS DOES NOT THRUST WHEN EVENT TIMER
' . ' IND 0D .00
*POMERED  %iC.1, IF AUTOMATIC ULLAGE .
YDESCENT = ¥ HAS OCCURRED --- ¢
L] L .- L]
* * (A) ATTEMPT MANUAL TGN
L] L L]
' N (B) IF IGN DOES NOT '
v * OCCUR ~~-- ’
' ¢ NO-€0 PDI THIS REV .
1 L] L}
' ' 2, IF AUTOMATIC ULLAGE .
' v HAS NOT OCCURRED --- .
L] L] L]
N M (A) INHIBIT PDI IGN .
L] 1 L
' N (B} NO-GO FOR PDI '
‘ * .
[} 1, L]
RULE NUMBER 24-33 ¢ ' !
1S RESERVED. ' . .
MISSEON JREV] CaTE SECTIULA GROUR PAGE
APCLLO 18] FNL| 5/3/71 | LM GUICANCE SPECIFIC
AND CONTROL PGNS/CES/AGS | 24-8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 24 ~ LM GUIDANGE ANO CONTROL ~ CONTINUED

k PRULE PCUNDITIUN/MALFUNCTION' PHASE 9 AUL ING * CUES/NOTES/COMMENTS
T - ) L] «TTTTTTTT T e
. 1 1 L]
24-34] Loss oF auvos ' ' *. REF MALF PROC CESw=~
MANUAL THROTTLE ' ' :
CUNTRUL K . *11 ENG THR AND CMD DO NOT AGREE/ DFF
' e ' SCHEDULE, .
A, EITHER *ALL TA. CONTINJE MISSION L
. L] L]
8. BUTH *DOCKEC/ *'B.l. NO-GO FOR CIRC '
*UNDOCKED .
'ARE-PCL ' 2. NO-GU FOR POI '
L] L] L]
‘POWERED  *C. ABCRT '
TDESCENT ¢ s
L] . L ] L]
24-35| RESERVED ' ' '
L] L] ,
1 L] L]
] L] (]
24-36] LOSS OF LUNAR "POWERED *CONTIMJE MESSION !
CUNTACT LIGHTS *DESCENT ¢ ¢
LI t L]
L] . L]
1 L] L
L] L] L]
) * [}
L) [ L
L] L} L]
1 ] 1]
KULE NUMBERS 24-37 ° ' '
THRUUGH 24-39 ARE  ° . '
RESERVED ' ‘ .
mrssion frev) oate  |secrien GROUR PAGE
APCLLO 15| FNL| 5/3/71 | LM GUIDANGE SPECLFIC
AND CBNTROL PGNS/CES/AGS | 24-9




NASA -

Spacecrat Canter
MISSION RULES - .

SECTION 24 ~ LM GUIDANCE AND CONTROL - CONTINUED -

R ITEM
— e -
' PRELAUNCH INSTRUMENTATION ¢
) MISSIAN RULE
24=40 | MEAS BESCRIPTION PCM ONBUARD ~  TRANSOUCERS CATEGORY REFERENCE
LLC DOWNLINK 66000 1Y - - M 24~20
PLS TORO REF 661040V - - HO 24-20
2.5 VDC TM BIAS GGlllov - - HD 24-20
IMU 28 VAC 800 GGl2Q1Lv - - MO 26-20
IRIG SUSP 3.2 K¢ 661331V - - HD 2420
IMU STBY 661513x - - HO 24+20
LGL OPR 6G1521x - - HD 2420
X PIPA QUT LN PHASE 6G2001V - - - HO 24-20
Y PIPA QUT [N PHASE 662021V - - HD 2420
2 PIPA QUT IN PHASE 662041V - - HO - 24-20
iIG $SVD ERR IN PHASE 6G21a7Y - - HD 24-20
Iu IX RSVR GUT SIN GGallay FOAL COMMON HD 24-20
IG IX RXVR QUY €OS GG2113v FDAL COMNON HO 26-20
MG SVO ERR IN PHASE 662137y - - HD 24-20
MG IX RSVR OUT SIN 662142V FOAY COMNON HD 24-20
MG IX RSVR QUT COS - 662143V FOAL CUMNON HD 24-20
U SVQ ERR IN PHASE GG2167V - - HD 24-20
UG RSVR GUT SIN GG2172v FOAL COMMON HD 24-20
a6 KRSYR QUT QS 662173V FDAL COMMON HD . 24-20
PITCH ATT ERH G62219v FDAL COMMON HO - PCM 24-20
Yak ATT ERR 662249V FOAL COMMON HO = PCM 24-20
KULL ATT ERR 662279V Foal COMMON HD = PCM 24-20
PLPA TEMP GG23040T C AND W SEPARATE HD - PCM 24-20
KR OSHFT SIN GG3I3D4V FDAYL (. OMMON HD - PCH 2423
RR SHFT €OS 663335V FOAL COMMON HD - PCM 24-23
RK TRUN SIN 663324V FOAL COMMON HD - PCM 24-23
Kn TRUN COS 663325V FCAL CUMMON HD = PCM . 24=23
LGC WARNING GGINON1X C AND W COMMON HD - PCM © 24=20
155 WARNING 6C900 2x C AND W COMMON HD = PCM 24=20
Lk ANT TEMP GN7563T TEMP MONITUR  CUMHON HD ~ PCM -
RR N} TRACK GNT621X C AND W COMMON HD = PCM 24~23
XK ANT TEMP GNT723Y TEMP MONITOR  COMMON HO - .PCM 24~-23
YAW ERR -CHD GH1247V - - M 24~28
PITCH ERR CMD GH1248V - - ] 2428
KALL ERR CMD Gh1249V - - “ 24-28
JU 440 QUTPUT GH1419V - - HO 24-28
KCS TCP A4D GR5032X - - HD 24-28
JU B3D DUTPUT GH1423V - - HD 2428
RCS TCP B3D GR5036X - - HD 24-28
JU A2D OUTPUT GH1427V - - HD 24-28
RCS TCP A2D GR5040X - - HD 2428
JD BID QUTPUT GHL43 1Y - - (HD 2428
RLS TCP BID GRB0A4X - - HD 24-28
JO B4y QUTPUT GH1418v - - HO 2428
JU B4F QUTPUT GHl420V - - HO 24-28
J0 A4R OUTPUT GH1421V - - HO 24-28
JO A3U QUTPUT GHl422v - - HD 24-28
JD 834 OUTPUT GHl4 24V - - HD 2428
JO A3R QUTPYUT GHl425Y - - HD 24=28
Jo 82U QuTePUT GHl426V - - HD 24-28
JO A2A OQUTPUT GHl42aV - - HD 24-28
4D B2L QUTPUY GHl429V - - HO 24-28
JD ALU GUTPUT GH14 30y - - HO 24-28
JU ALF DUTPUT GHl432V - - HO 24-28
JO°BLL QUTPUT GH1433V - - HD 24-28
RCS TCP B4U GRS031X - - HO 2428
RCS TCP B4F 6R5033x - - HD 24~28
RES TCP AR GR50 34X - - HD 24-28
RCS TCP A3U, GR5035X - - - HO 24-28
RCS TCP B3A GR503Tx - - HO 2428
RCS TCP A3R GR5038X - - H0 24~28
RCS TCP B2U GR5019X - - HO 2428
RCS TGP A2A GR5041X - - HO 24428
RCS TCP B2L GR50 42X - - HO 24=28
RCS TCP alU GR5043X - - HO 24-28
RCS TCP ALF GR5045X - - HD 24-28
RCS .TCP BIL GR5046X - - HD 24-28
YAW ATT ERR GH1455v FDAl COMMON HO 24-28
PITCH ATT ERR GH1456Y FDAP COMMON HO 24-28
\ :
MISSION JREV] DATE SECTLIEN GROUP PAGE
APOLLD 1ISEFAL | 5/3/71 | LM GUIDANCE - PRELAUNCH
AND CONTROL INSTR 24-10




NASA - Manned Spacecraft Center

MISSION RULES
SECTIGN 24 = LM GULDANCE AND CONTROL - CONCLUDED

[TEM
. MESSTON RULE
24-401 MEAS DESCRIPTIGN PCH . CNBOARD TRANSDUCERS CATEGORY REFERENCE
CUNT

RLLL ATT ERR GHi45TV ‘ Fhal COMMON HD | 2428
RGA YAW RATE GHl461V Fhal CUMMON M ON BOARD 24-28
KA PITCH RATE GH14&2V FDAL COMMON M PCM/HD 24-28
KGA KOLL RATE GH14613Y FOAI COMMON M 24~28
AGS SEL Ghl621X - ~ HD 24-28
RULL PLSD/DIR GHI628X - - HD 24-28
PLICH PLSL/OIR GH1629% - - HD 24-28
YAW PLSD/DIR GHL1630X% - - HD 24-28
AUTY UN GH1214X - - HD ) 24~31
APS ARM GHL230X | - - ] 24~31
ENG FIRE QVRD GHl236X . - - HO 24-31
AN THRUST CHD GH1311lV METER SEPARATE M . 24~34
PITCH GUA POS GH1313V - - M 24-30
ROLL GDA PGS GH1314V - - M. 24-30

P TRM FAIL GH1323X | C AND W COMMUGN HO 24-+30

Kk TRM FAIL GH1330X C AND W COMMON HO 2430
AUTO THRUST CMD © GH1331V METER SEPARATE HD 24=34
UPS ARM GH1348X - - HO 24=32,24-34
VAR INJ ACT POS GL6876H - - HD 2434
CES AC PWR FAIL - GL4026X C AND W COMMON HD 24=30,24-28
CES UC PWR FAlL GL4D27X : C AND W COMMON HO 24=30,24~28,24-31
AGS DUWNLINK DATA GIODJI1X - - ] 24-20
ASA TEMP GI33n1T - - HO 24=20
ASA PWK/AEA FAIL GL4n28X C AND W COMMON HD 24-20
AUTO OFF GH1217X - - HD 2432 ,24-31
AGS AUTU GHl641X - - HO 2428
AuS ATT HOLD GHlo42X - - HD 24=28
PGNS AUTC GH1643X - - HD 2428
PGNS ATT HGLD GHlb44X - - HO 24-28

Lik RNG DATA NU GUOD GN7521X C AND w COMMON HD 2424

Lk VEL DATA NG GODD GN7557X C AND W COMMON HD - 24-24

MISSION | REV] CATE SECTION GROYP P AGE

APCLLO 15) FNL] 5/3771 | LM GUECANGE PREL AUNCH
AND CONTROL INSTR 2411
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NASA - Manned Spacecraft Center
MISSION RULES
SECTION 25 - LM PROPULSION -~ DPS

i

LTEM

[ SR

RESERVED

et g e e

' GEMERAL *

e e A5

DEFINLITIUNS

A AN CPERATIONAL DPS 1S DEFINED AS

PRICUR TO I[GNITION

1.

Za

3.
e

5.

- e, EmsEm————

FUEL AND/UR Ch1DE ENGINE INLET PRESSURE GREATER THAN 31 PSIA

THE COXIDIZEM AND FUEL BULK TEMPERATURES MUST HE GREATER'THAN 50 F AND LESS
THAN 90 DEG F

DELTA TEMP BETWEEN FUEL AND OX!D LESS THAN 10 BEG F
DELTA PRESSURE (FUEL HIGH) LESS THAN 50 PSID

PRUPELLANT AND SUPERCRITICAL HELIUM ADEQUATE TO COMPLETE MISSION

AFTER PDI IGNITION

3.

FUEL AND/OR OX1D ENGINE I[NLET .PRESSURES GREATER THAN 153 PSTA JULLAGE
PRESSURES GREATER ThAN 160 PSIA)

THROAT AREA INCREASE LESS THAN 35 PERCENT

ADEQUATE PRUOPELLANT AND SUPERCRITICAL HELIUM YU COMPLETE MISSION

B DPS INSERTION CAPAGILITY [S THE ABILITY TO OBTAIN A SAFE INSERTIOK WITH ONLY

THE DPS. . . . !

KULE NUMBERS 25-3 THROUGH
25=1" ARE RESERVED

MISSION REV | DATE SECTION GROUP PAGE

APOLLO 15PFNL | 573471 |LM PROPULSION GENERAL-DPS
-DPS 25-1
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MISSION RULES
SECT4ON 25 - LM PROPULSION = DPS —- CONTINUED

25-11

25=12

25-13

28-16

"SYSTEMS MANAGEMENT!

RESERVED

RESERVED

RESER VED

FiM A SAFETY STANDPUINT, SUPERCRITICAL HELIUM BURST DISC KUPTURE DUKING MANNED OPERATION IS AN
ALLOWABLE EVENT,

PRUPELLANT GAGING
Ao BRIME METHCD-=~=~ PQGS (TM, ONBOARD) {1.3 PERCENT)

Be BACKUF NETHOD~~= GRCUNC WASS CALCULATICN (3 PERCENT FOR GAGING)

IF POWERED DESCERT IS ABURTED DURING DPS iNSERTlUN CAPABILITY UR IF A DOCKED DPS CONTINGENCY IS
REWUIRED, THE DES HE KEG 1 ANL REG 2 VALVES SHUULD BE CLOSED AT A PQGS READING OF 31 PERCENT 10

INSUKE A LCOw ENCUGH TANK PRESSURE TO PREVENT A VIOLATION OF FRACTURE MECHANICS LIMITS FROM HEAT
SUAK BACK.

RULE NUMBERS 25+-17 THROUGH 25-29 ARE RESERVEU.

MISSiON REV | DATE SECTION GROUP PAGE

APGLLU 15|FNL | 5/3/71 LM PRCPULSION MANAGEMENT~
~nes oPs 252




SECTION 25 -

MISS|ON RULES

LM PROPULSION = DPS = CONTINUED

NASA - Manned Spacecraft Center

R {RULE JCONDITION/MALFUNCTON' PHASE RULING * CUES/NOTES/COMMENTS
-] y ——tee ‘ smmmmmomeensane —
L] L] .
* SPECIFIC RISSION RULES %
‘s . '
25-30 LUSS OF OPERATIONAL *OOCKED/ %A. INHIBIT CPS BURNS TREF MAL PROC DPS=-m
OPS (FRIOR TU £OW  "UNDOCKED * '
GATE, REF MR 25-2 . . ¢ 1 DES REG
FUR DEFINITION, 'PRE=PDI ' *Bsl. NO=GO FGR PDI '
AFTER LOW GATE, ONLY ¢ ' * 1A FUEL/OXID PRESS ABNURHMAL
LUW INLET PRESSURES * * 2. RNDZ WITH APS '
LESS THAN 150 PSIA) ° s : ¢ 2 FUEL/OXID TEMP ABNORMAL
. 1] L] L]
*POWERED *C. ABQRT STAGE ' 3 HE PRESS ABNCRMAL
*DESCENT * . '
. L] 1
4 1 1]
[ ] t 1 .
25-31] START TANK LEAK . ' 'REF MAL PROC DPS~~
PRIDR TO : ' ' '
PRESSURTZATION . . '3 HE PRESS ABNOR WAL
R L L] 1]
A. FUEL AND OXID. . 1ALL *A, CONVINUE MISSIUN~ '
ENGINE INLET P - ¢ ' [NHIBIT FIRING DPS '
GREATER THAN ' ¢ STRRT TANK SQULB '
3n pPSiaA * J '
' . : . . [
B.' FUEL AND/OR ' *B. CONTINUE MISSION- 'NOTE---
OXID ENGINE v *  FIRE SQUIB 70 .
INLET P 1 * START TANK YPRESSURIZATION SYSTEM MAY BE (QPENED
LESS THAN ' . 170 START TANK LEAK., GLOSE PRIMARY
30 PSIA . ' YHE REG S0V AFYER EACH BURN ANC
' . TREOPEN AT INITIATION OF £ACH RURN,
t L3 1
L3 1] ]
. L] 4
25-52'| RESERVED , ' '
[ ] ] L]
L] [ ] 1
L) * .
) 1] ’ 4
25-312| Loss oF i ' '
SUPERCRI TICAL ' ' *REF MAL PROC DPS---
PKESSURE (DPS IN . ' .
BLOWDOWN MODE) . ' '3 HE PRESS ABNORMAL
L] ] L]
A. GREATER THAN 'POWERED 'A. ABORT- .
33 PERCENT TOESCENT ¢ . , .
PGS ! % ABURT STAGE PRIOR Tu |
! ! INLET PRESSURES :
: , LESS THAN OR EQUAL Tu |
N ' 150 PSIA. (ULLAGE N
: . PRESSURE LESS THAN 160 |
PSIA.)
L] L ) L. . L]
] 4 N
8, LESS THAN OR * "By CONTEINUE MISSION ¢
EQUAL TO 33 ' : '
PERCENT PQGS ' ' J
MIssion {rev| oate SECTION GROUP PAGE
aeceeo 150enc| 573771 UM PROPULSION SPECIEIC-OPS
-DPS 25-1

325



NASA - Manned Spacecraft Center

SECTION 25 -

_MISSION RULES
L PROPULSION ~ DPS ~ CONT LNUED

RULE JCONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMENTS
. - - " -
L] L]
' '
25-34| DESCENT HE/PROP LEAK? *REF MAL PROC DP§---
L]
Ao LEAK SUCH *PRE-PDH - 1 DES REG

THAT PDI CAN !
BE COMPLETED

Bs LEAK SUCH
THAT PDI CAN
NOT BE COMPLETED

RULE NUMBER
25~35 RESERVED.

L]
L3
(]
.
L)
¢
)
.
L)
]
]
.
L]

B.

L K T N N N S S Y

A. CONTINUE MISSION

NO-GQ FOR PDI

3 HE PRESS ABNCRMAL

> e e e e ems s s ar s -

MISSION REV ] DATE SECTION GROUP PAGE
APOLLO 1SIFNL| 5/3/71 fLM PROPULSION SPECIFIC-DPS
~DP§ 254




NASA - Manned Spacecraft Center

SECTiON 25 -

-MISSION RULES
LM PROPULSION = DPS = CONTINUED

® JRULE JCONDITION/MALFUNCTIONT PHASE ¢ RULING ¥ CUES/NOTES/COMMENTS
N | L] 1]
L] L [ ]
L] ] L]
25~3¢61 91 SEC AFTER LU "POWERED *CREW EVALUATION ' 5 SFC CAPABILITY AT FTP
LEVEL SENSE SMDESCENT  *LANO LR ABQRT '
¢ ! 120 SEC CAPABILITY AT 27.5 PERCENIT
' . ¢t THROTTLE
13 t (]
L] ] []
L] 4 1]
25-37] LUNW LEVEL CCNFIRMS “YPQWERED 'ABORT YREF MAL PRUC OPS
INSUF FICLENT YDESCENT ¢ \
PROPELLANT TO LAND ¢ VABORT STAGE AT OPS ¢ & DES QTy
OR DELTA BETWEEN ' 'OFPLETICN '
FUEL AND OXIDLZER ' L '
POGS READINGS ' * !
GREATER THAN ] ] '
19 PERCENT ' ¢ '
L] 4 (]
1 L] .
L] L] 1]
25-38] PQLS READING 'POWERED *ABORT '
2 PERCENT (ETTHER. 'DESCENT ¢ 4 7 PUGS IND ABNCRMAL
FUEL (R OXIDi AND ' YABORT STAGE AT DPS .
NO vALID TIME - SDEPLETION INDTE~==
ESTIMATE FRCM LOw . . : 1
LEVEL 4 * * THE GRQUND CALC DPS QUANTITY WILL BE
KEF MAL PROC DPS=w== @ . TUYSED IF BOTH THE LOW LEVEL AND PQGS
' ' ' YFAIL .
. 1 )
[ Ll L]
. L ,
L] . L]
¢5=39] EXCESSIVE PRIPELLANT*POWERED . *A. PRIOR TG Pé4 = *NOTE===~
USAGE (PREDICTED *DESCENT '
MARGIN AT TOUCHDORN * N CONT INUE M[SSIUN PTHROTTLE-DOWN TIME, THRUST LEVEL, AND
LESS THAN =0.2 ' ' YSYSTEM PRESSURES ARE SECONDARY CUES
PERCENT. } . ' *WHICH INDICATE QFF NOMINAL DPS PERFORMANCE.
! ‘b, AFTER Pb4 BUT PRIOR TO :
' ! LO GATE =~ '
L] L] N ]
' ' 1. ABORT .
. L) - L]
' ! 2. ABURT STAGE AT DPS '
’ ' DEPLETION '
1] L) L)
L] 1 1
L] 4 L]
[] L] (]
L] + 1 ]
1] . 1 ]
L] L] ]
L] 1 L]
L] L] L]
RULE NUMBERS 25-h0 THROUGH
25-49 ARE RESERVED
‘MISS10ON REV] CATE SECTION GROUP PAGE
APOLLG 15[ FAML] S/3/T7) § LM PROPULSLUN SPECIFIC~DPS
-DPS 25-5

227



NASA - Manned Spacecraft Center

MISSION RULES
SECTION 25 - LM DPS — CONCLUDED

K ITEM
-l o
' OPS - PRELAUNCH INSTRUMENTATION !
MISSION RULE
R5=50 | MEAS DESCRIPTIUN PCM CNBOARD TRANSDUCER CATEGORY REFERENCE
START TNK PRESS Gu30Ls5p HE MCN CUMMUN Hb 25-31
HE REG PRESS GQaaiap C AND w COMMON HE 1 OF 2 25-30434
HE REG PRESS GQ3025P HD M=PCHM 25304 34
HE PRESS GUI&425P HD 1 OF 2 25-133,13n
HE PRESS GQ3436F PRESS HD M 25-33, 3"
FU TNK 1 QTY [AELLETS QTY COMMON HOD 1 OF 2 25-37, 36,39
FU ThK 2 QTy GU36044 LIy CCMMON HO M 25-374 236y 39
OX TNK 1 QTY GU4103¢ aTY CCMMCN HD 1 0OF 2 25-3743£,39
Ox TNK 2 QTY GQelnag QY CCMMON HD M 25-37+ 36439
FU 1 TEMP GudTLAET TENMP MUN CCMMGN HD 1 0F 2 .25-30
FU 2 TEMP GU3TloT TEMP MON CCMMON HD M 25-3n
ux L TEMP GQ421ART TENP MJIN CCMMON HD 1 UF 2 25=30
ux 2 TEMP GQ42197 TEMP MON GOMMON HY M 28-13n
FU PKESS Gu3sllp M 25-30, 31432433,
15
UX PRESS 6Q4111°P M 25-3N,231, 32,33,
: 35
TCP Gubs1Ne THRUST GOMMON F-PCM . 25=130,41
LUW LEVEL Guk455X DPS LOW CCMMON M 25-136
MISSION REV } DATE SECTICON GhOUP PAGE

APOLLO 15]FN

-

5/3/71 [LM DPS PREL AUNCH
INSTR 25-6
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.MISSION RULES
SECTION 26 = LM PROPULSIUN - APS

ITEM

2b=1

26-2

RESERVED

* GENERAL *

- o s

DEFINITIONS§==~

2.
3.

4.

Be AN
1.
2e

OPERATIONAL APS (PREPRESSURIZATIOND IS DEFINED AS FOLLOWS~=~.

DELTA PRESS BETREEN APS FUEL AND CXID ENGINE INLET PRESSURES LESS THAN 90
PSID '

DELTA TEMP BETWEEN APS FUEL AND CXID LESS THAN 10 DEG F
APS FUEL AND/OR CX1D TEMP GREATER THRAN 50 DEG F AND LESS THAN 90 DEG F
APS FUEL OR OXID {NLET PRESSURE GREATER THAN 62 PSIA AND LESS THAN 220 PSIA

REUUNDANT PHRESSUR[ZATION PATHS AND NJ HEL IUM TANK OR HELIUM LINE LEAKS

CPERATIONAL APS {PCST-PRESSURIZATICN) IS DEFINED AS FOLLDWS==--

ADEJUATE PHOPELLANT AND SQURCE PRESSURE TG COMPLETE MISSION

APS FUEL AND/OK CxXID IMLET PRESSURES GREATER THAN 105 PSIA. . JULLAGE
PRESSURE GREATER THAN 110 PS1A)

DELTA PRESSURE BETWEEN FUEL AND CXID INLET PRESSURES LESS THAN OR EQuUai TO

15 PSI0.

RULE NUMBERS 26~3 THROUGH
26-12 AKRE RESERVED

MISS{uUN REV] CATE SECTIGH GRUUP PAGE

APOQLLO LS5]FNL] 5/3/71 JLM PROPULSION GENERAL
-APS 26=1




NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 26 - LM PROPULSICN ~ APS =~ CONTINUED

26~113

20~14

2o~15

d6=16

46=~17

* SYSTEMS MANAGEMENT *

RESERVED

RESERVED

PROPELLANY GAGING (NO ONBCARD READQUT)~=w
[ PRIME METHUO==- APS GTY FRCM LGC MASS CALCULATION (THREE PERCENT)
ke RACRUF METH(UD-~- FLCW RATE X TIME {5 PERCENT)

ASCENT FEED WILL NOT BE UTILIZED IF ANY APS HE/PROPELLANT LEAK OR VALID APS LOW LEVEL EXISTS

DURING ANY PHASE OF THE MISSICN,

OPTIMIZATICA OF APS HELIUM (LSOLATION QF LEAKLNG SOUKCE, BLOW DOKN, ETC) SHOULD BE
IF PUSSIBLE FLR HE LEAKS.

KULE NUMBERS 26-18 AND
26=19 ARE RESERVED,

ACCQOMPLT SHED

MISSEON JREV] DATE SECTION GROUP PAGE

APCLLO I5JFNL| 5/3/71 | LM PROPULSION MANAGEMENT
. -APS 25=2




NASA - Manned Sncocrm Center

-MISSION RULES
SECTICN 26 ~ LM PROPULSICN ~ APS - CONTINUED

KULE JCONDITION/MALFUNCTEON® PHASE * RULING ' CUES/NUTES/COMMENTS
e —r - == " —— e ——— e m o
' . '

' SPECIFIC *

26=23] LOSS OF AN SDOCKED/ *A. ND-GO FBR CIRC 'REF MAL PROC APS

UPERATIUNAL APS SUNDOCKED * L
' . ' 1 ASC PRESS
'PRE-PDI  'Bs NU-GO FOR PDL '
' 1 * 2 FUEL UR OXIC VEMP ABNURMAL
L) . ]
YQOWERED *C. ABORT- ' 2A FUEL OR OXID PRESS ABNORMAL
*DESCEAT ¢ USE OPS AS LONG AS *
L ' . POSSIBLE ' 3 HE PRESS ABNORMAL OR DECR,
L] + . "
TLUNAR *D. ASCEND NEXT BEST '
*STAY *  QPPORTUNITY ' '
L] L} L]
'RNDZ *E« USE RCS FCR TPI '
1 . L]
+ L] 1
L] L] 1
) L '._

26-21} APS HE SOURCE e . TREF MAL PROC APS

PRESSURE . * .
. . : 1 ASC PRESS

A. LEAK PRICR TG YOUCKEC/ *A.l. NO-GC FOR GIRC '

PRESSURIZATIUN  *UNDCCKED * . 3 HE PRESS ABNORMAL OR DECR.

L} . L4 L)
TPRE-PCI ' 2. NO-GG FOR POI 'NCTE
L] . L)
*POWERED ¢ 3. ABGRT- *ONE  HELIUM BOTTLE CAN  SUPPLY
'DESCENT ¢ USE UPS AS LUNG *SUFFICIENT APS DELTA V CAPABILTY FOF
’ . AS PUSSIBLE *NONLANDING ALTERNATE MLSSIONS.
L ¥ L] .
TLUNAR ' 4. ASCEND NEXT BEST .
YSTAY J UPPORTUNITY '
] t B L]

8¢ LEAK AFTER TLUNAR t8.1. ASCEND IMMEOIATELY s

PRESSURIZATION  'STAY ¢ . ’
L} L] L]
*RANDZ * 2. CONTINUE MISSIGN '
MISSTON JREV] DATE SECTIUN GRUUP PAGE

APOQLLO ISQFNL] 5/3/T71 JLM PROPULSION SPECIFIC
. -APS . =~ APS 26-3




NASA - Manned Spacecraft Center

MISSION RULES

SECTICN 26 -~ LM PﬂUPULS(CN.- APS = CONTINUED
K JRULE YCONDITION/MALFUNCTION® PHASE ¢ RULING Y CUES/NOTES/COMMENTS
= Tmem - : . ————— - —————
4 . ' '
26=22| APS HE LEAK BETWEEN *DOCKED/ %A, NO«GC FOR CIRC 'REF MAL PROC APS—=~w
QUAD CHECK VALUES 'WUNDOCKED * ¢
AND ASC HE REG 1 AND! N ¢ 3 HE PRESS ARNCRMAL DR DECR.
2 SHUTUFF VALVES . . '
] ] [
*PRE~FDI *B. NO~GC FOR PDI ¢
’ 'R '
'POWERED *C. ABORT- '
YDESCEMNT ¥ USE DPS AS LONG A
' 1’ AS POSSIALE ¢
1 ’ '
‘L UNAR *C. ASCEND NEXT¥ BEST ¢
*STAY * . OPPURTUNITY ¢
. [) . L
TRNDZ *E, CONTINUE MISSION- '
' . CLUSE HE SQv*'S ¢
] . v
) t '
. ' [
. . [
2o~23| APS PROPELLANT /VAPOR! ¢ '
LEAK DUWNSTREAM OF * . SREF MAL PRUC APS«=--
QUAD GHECK VALVES ~ ¢ . '
! ! ' 1 ASC PRESS
'UNDLCKED/*A. NO-GC FCR PDI ' L
‘PRE-PDYI * i : ! 2A FUEL DR OXID PRESS ABNORMAL
[ . 1
*POWERED *B. ABORT- ' 3 HE PRESS ABNORMAL DR DECR,
TDESCENT ¢ USE DPS AS LONG '
A . AS PUSSLBLE ¢
v ] [
' LUNAR Ce ASCEND IMMEDLATELY ¢
*STAY . !
. . .
"RNDZ 'D. USE RCS FOR TPl N
MISS10ON REV] DATE SECTIDN GROUP PAGE
APuULLO L15FFNLY 573771 JLM PREGPULSION SPECIFIC
. -APS ~APS 24~4&




NASA - Manned Sjacocnlt Center

MISSION RULES
SECTION 26 - LM PROPULSION - APS ~ CONTINUED

kULE *CONDITION/MALFUNCTION® PHASE ¢ RULING 1 CUES/NOTES/COMMERTS
L L] L] L]
L . L L] l.
] (] +
26-24 | APS PROP VALVE ' ' YTHIS INODICATION PRIOR TN FIRST APS
MISMATCH rALL *  CONTINUE MISSION TENGINE ON WILL BE CONSIDERED A T
{DELTA POS) ’ ' *FAILURE
' ' A, IF MISMATCH '
' ¢ PRESENT AFTER *
’ ' ENGINE SHUT DGWN ‘
' . INHIBIT SUBSEQUENT ¢
' ' APS BURNS '
Ll L] L]
' ¢ B, IF MISMATCH :
' ' PRESENT ONLY WHILE '
' ' BURNING, ’
' ' SUBSECUENT APS '
' ' BURNS ARE POSSIBLE '
‘ ' WITHOUT 4 : '
' ' REDUNDANT SET OF :
' ‘ BALL VALVES T0 '
‘ ‘ START THE ENGINE .
L] L] 1
L] L] L]
L] L] Ll
D ] L] L]
k6=25 ]| aPS FU AND/CR CXID ¢ ' fAPS MAL PROC APS
LOW LEVEL ' ' ¢ i
' ' ' 4 ASC oTY
Ao DURING ASCENT VASCENT *A, CONTINUE MISSIUN 4
) 4 L]
. CUNFIKMS 'RND2 '8, USE RCS FCR TPI !
INSUFFLICTENT . . '
PRUPELLANT FCR  * ' '
AP TRI ' ‘ '
) L] L]
) t 1
+ L] 1
t L] L)
. L] L
L] L] L]
1 L] L]
RULES 26-26 ‘ ' '
THROUGH 26-29 . ' . '
AKE WESERVED. ‘ ' '
uission  [rev | pare SECTION GRUUP PAGE

APOLLO 1SFFNL | 5/73/71 |LM PROPULSION SPECIFIC
=-APS -APS 26-5




NASA - Manned Spacscraft Center

SECTION 26 - LM PROPULSICGN -

MISSION RULES
APS -~ CONCLUDED

ITEM
' APS — PRELAUNCH INSTRUMENTATEON '
‘MISSICN RULE
2630 MEAS DESCRIPTEON PCM CNBOARD TRANSDUCER CATEGORY REFERENCF
APS HE 1 PRESS GrPooaLe FEL MON C+W  COMMON KB - 1 OF 2M 26=-201y 21,22
APS HE LK PRESS GPOO4 1P HD - PCM 26-20, 21,422
APS HE 2 PRESS GPNOO2P FEL MON C+W  COMMON HD - 1 OF 2M 26=20~ 21,22
APS HE 2R PRESS GPDO42P HD - PCM 26~204 21,22
APS HE REG PRESS  GPOO18&P HD 1 OF 2 26=2N422
APS HE REG PRESS  GPOO2SP C AND W CCMMON 1o M = PCM 26=20,22
APS FUEL TEMP GPITLBY TEMP CCMMCN M - P(M 26-20
APS FUEL 10OW GPNINax C AND w CCMMEN HD 26~25
APS OXID TEMP GP1214T TEMP CCMMON M - PCM 26=20
APS OXID LOW LPLADEX C AND W CCMMON HO L 26=25
APS FUEL PRESS GPr501P M - PCM 26-204 21922423
APS OXID PRESS GP1503P M = PCM 26-20421,22,23
VLVS A UELTA PUS  GP2997TU HO 26-24
VLVS B DELTA PGS GP29938L HO 26~24
APS TCP LP2O10F HD
MISSION REV] DATE SECTICN GROUP PAGE
APCLLO IGFEFNLY 5/73/T71 [ LM PROPULSION PREL AUNCH
- APS INSTR 266
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NASA - Manned Spacocraﬂ Center

MISSION RULES
SECTION 27 - LM REACTION CONTROL SYSTEM

K ITEM

er=1

27=-2

- ——.—— - ——

' GENERAL ?

8 e e e

RESERVED

CEFINITIONS
A OPERATIONAL RCS SYSTEM
l. AN RCS SYSTEM CONTAINENG EIGHT OPERATIGNAL THRUSTERS SUPPLIEN av ITS
PRESSURIZATION AND FROPELLANT FEEC SYSTEM INDEPENDENT OF ASCENT FEED
CRUSSFEED.
2. FUEL AND/OR OXID MANIFOLD PRESSURES GREATER FHAN OR EQUAL Tn 110 pSI.

3. FUEL TEMP GREATER ThAN OR EQUAL TO 40 DEG F AND LESS THAN OR EQUAL TO
DEG F. : . :

4 QUAD TEMP GREATER IﬁAN 119 DEG .

RULE NUMBERS 27-3 THRUUGH 27-9 ARE RESERVED.

OWN
AND

109

MISSLON REV ] DATE SECTIOM GROUR PAGE

APOLED 15[FNL | 5/73/71 LM REACTION GENERAL ~ RCS
CONTRBL SYSTEM 27-1

3id



NASA - Manned Spacecraft Center

MISSION RULES

SECTEON 27 - LN REACTION CONTROL SYSTEM ~ CONTINUED

27-10

21-11

2r-12

27-13

27-14

RE SERVED

wESERVED

PRUPELLANT GAGING

A. PRIME ME THOD=-=-~

SYSTEMS MANAGEMENT ¢

GROUND RCS PROGRAM (6.0 PERGENT)

Be BALKUP ME THOD=-=

PuMD {GNBCARD REACOUT 13.7 PERCENT. GRCUND REAOUUT 1G.u PERCENT)

THE KCS SYSTEM SHOULU BE CROSSFED WHEN NECESSARY TQ INSURE THAT NEITHER SYSTEM EXCEEDS

CONSUMABLE REDLINE.

ITs RCS

ASCENT FEEU WILL NOT BE UTILIZED IF AN RCS PROPELLANT LEAK EXISTS DOWNSTREAM OF THE MAIN SOV S,

RULE NUMBERS 27-15 THROUGH

27-19 ARE RESERVED.

f

M1 5510N

REV

DATE

SECTION

GROUP

PAGE

AROLLO 15

FNL

5/3/71

LM REACTION
CONTROBL SYSTEM

MANAGEMENT

21-2

339



NASA - Manned Spacecraft Center
MISSION RULES

SECTION 27 - LM REACTION CONFRﬁL SYSTEM = CONTINUED

Kk [KULE JCUNDITIUN/MALFUNCTION* PHASE ¢ RULING * CUES/NOTES/COMMENTS
DY R | emm -mwmnn — T ————————————
) (] [}
' SPECIFIC MISSION RULES ¢
v ] '
L] L] [ ]
27-23] LOSS OF GPERATIONAL *ALL 'A. CLOSE MAINS UF AFFECTED "REF MAL PRUC RCS
KCS SYSTEM A GR B ¢ ' SYSTEM L€ LGSS OF '
' ' SYSTEM RESULTED ' 1 RCS
. *  FROM ANYTHING OTHER THAN .
' ' DISABLING OF JETS. ' 1A HE PRESS LOh OR DECR,
R ] ] . 4 .
' *  CRUSSFEED FROM GOUD ' 18 PQMD ABNDRMAL
' * . SYSTEM + .
’ v . 2 RGCS PRESS OR TEMP ABNURMAL
'DOCKED  *B. DO NGT WNDOCK . :
: ! ' 3 RCS A(B) REG
YUNDCCKED *C. NJ-GC FGR CIRC ¢ .
1] 1 *
L ] . [
*PRE~PEI  *D. NU-GC FOR PDI '
4 ] L]
YPOWERED *E.l. PDI TQ HI GATE = ABORT!
. YOESCENT ¢ .
* ' 2. Wl GATE TO TOUCHDOWN- *
' ' CONTINUE MISSION *
. [ . . L3
TLUNAR 'F. ASCEND NEXT BEST '
TSTAY YOPPORTUNITY '
1 L] L]
*RNDZ *G. CONTINUE MISSION~ ¢
' *  NO-GO FOR LM ACTIVE '
’ ' DOCKING '
* L] 1]
L] L] 1]
. L 4 1
27-21] RESERVED * ' '
MISSIGN |JREV] OATE SECTION GROUP PAGE
ApcLeo 15[ FNL] 573771 | LM REACTION SPECAFIC-RCS
. CONTROL SYSTEM 27-3

34n



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 27 - LM REACTION CONTROL SYSTEM ~ CONYINUED

27-23

Sov's

FCONDITION/MALFUNCTION'  PHASE

. RULING

* CUES/NOTES/COMMENTS

ODECKEASING LR LUSS
UF RCS HE PRESSURE

*DOCKED/
'UNDOCKE
L]

*PRE=POI
.

[
‘POMERED
*DESCENT
*LUNAR
'ITAY

RND2Z

« e % @ aw "t ea" e asmmeEE .-

RCS PROPELLANT LEAK  ¢DOCKED
DOWNSTREAM OF MAIN TUNDOCKE
.

'
'PRE~PDI
]

i
'POMERED
¢DESCENT
L 4

[ ]

]

L]

ALUNAR
*STAY

[ 3

*RNDZ
'

1§ LESS THAN 100
THEN CLGSE MAINS
OF BAC SYSTEM

SYSTEM

8+ NO-GE FGR CIRC
D

. % e e - ee e ses s oaww

C. NO~GC FOR PDI

(¢
L]
-
.

CONTINUE MLSSLON
/
CAPABEILITY EXISTS
FAILED SYSTEM TO
MEET THE RCS REDL
DEFINED IN MR3-113

P

DOES NQT EXIST==-

{A) POI TQ
HI GATE - ABORY

» * 8 =% onaaaa

(8) HI GATE TO
TOUCHDOWN -~

NEXT BEST
DPPORTUNTITY

E. CONTINGE MISSION

A+ NO-GO FOR CIRC
D .

B. NO~GO -FOR PDI

CONTINUE MISSION

D, ASCEND NEXT BEST
OPPORTUNITY

€. CONTINUE MISSION

A l. CONTENUE USING BuTH
SYSTEMS UNTIL MFLD
PRESS IN BAD SYSTEM

PSIe

2. CRCSSFEED FRUM GOODOD

IF

SUFFIGIENT BLOWDOWN

IN
INES

2. 1F THIS CAPABILITY

CONT INUE MISSICN
(C} LUNAR STAY - ASCEND

C.l. PD] TO HI GATE = ABORT

2. HI GATE TO TOUCHDOWN-

[
*REF MAL PRUC RCS
1 RCS

1A HE PRESS LOw OR DECR.

« o % a 4=

16 PQMD ABNORMAL

L]

YWHEN MFLD PRESS DROPS BELOW 100 PSI,
*THE SYSTEM IS CONSIOERFL
'NON-OPERATIUNAL REF RULE 27-2

L]

1]

L]

t

] .
'D. RCS TROUBLESHOOTING WILL NOT BE
*PERFORMED AFTER NI GATE

REF MAL PROC RCS
1 RCS
1A HE PRESS LOW QR DECR.

18 PQMD ABNORMAL

R R I I T T T T T T T T U

€. WITH AN RCS SYSTEM ISOLATED SOME
"TRANSLATION CAPABILITY 1S LOST
L]

MISSION REV] BATE SECTIGN GRQUP PAGE
APOLLD 17 FNL] 5/3/71 | LM REACVION SPECIFIC~RCS
. CONTROL SYSTEM 2T=4%




NASA - Manned Spacccrafl Center

MISSION RULES
SECTHON 27 - LM REACT[CN CONTROL SYSTEM = CONTINUED

342

RULE NUMBERS
27=-26 THROUGH
27=2% ARE
HESERVED.

RULE PCUNDITION/MALFUNCTEON' PHASE * RULING * CUES/NOTES/COMMENTS
p "-r - 1 . [ ] t - o
d . ' L] .
27-24] RESERVED . ’ '
1 ’ .
L ‘ L]
t L] L] .
27-25] IMPINGEMENT . . *REF MAL PROC RCS

CUNSTRAINTS VIOLATED'OOCKED/ *A. NG-GC FOR CIRC '

'UNDOCKED ¢ * 1B PQMD ABNORMAL
L] L] L]
'PRE-PDI  fB. NO-GO FOR PDI '
4 4 L]
L] L] L]
‘POWERED *Cele ABORT .
*OESCENT * '
* L] . L]
' ' 2, ABORT STAGE AS SOON ¢
* ‘ AS POSSIBLE ' ’
4 4 L]
YLUNAR *0. CUNTINUE MISSION N
'STAY v '
LI v L]
L] L] L]
*RND2Z *Es USE RCS + Z FOR TPI .
L ¥
L v
1 .
[} 1
L] L4
L .
L} L}
L} L]
1 L]
L] L

MLSSEON REV] OATE SECTION SROUP P AGE

APOLLO 15| FNL ] 573/7) | LM REACTIGN SPECIFIC-RCS
. CONTROL SYSTEN 27-5




NASA - Manned S-pacocrlﬂ Center
MISSION RULES

SECTEON 27 - LM REACTION CONTROL SYSTEM - CONTINUED

' PRELAUNCH INSTRUMENTATIQN ¢

MISSION RULE

27-33 MEAS OESCRIPTIAON PCM CNBOARD TRANSDUCER CATEGORY REFERENCE
KCS *AY PRGP QTY GR1085Q CUANTITY QOMMON HD 10F2 27-23,22,20,12
RCS 'A' HE PKESS GR1l01lP PRESS MON C ANC W COMMON HD M 27-23,20422
RCS *A' KEG PRESS GR1201p PRESS MON € AND W COMMUN HD ~ PCM 27920422423
RCS *B' REG PRESS GRrR1202pP PRESS MON € AND W COMMON HD - PCM  27,20,22,23
RCS fo' PROP QITY GR1095Q GUANTITY QOMMON HO 10F2 27-23,20,22
xCS YBY HE PRESS GRL1Q29 PRESS MON C AND W COMMON HD L} 27-23,20,22,12
RLS *AY FUEL TEMP GR2121T TEMP MON COMMON M - PCM 271-20 ’
RCS ‘8" FUEL TEMP GR2l227 TEMP MON COMMON M - PCM 27-20
KCS MAIN "A* CLSD GRI&GDIU MALN SOV COMMON HD 271-23
RCS MAIN '8¢ CLSD GRS6IOU MAIN SCV COMMON HD 27-23
RCS *A' FUEL MFLD PRESS GR2201P PRESS MON COMMON M 27=-20423
RCS *B' FUEL MFLD PRESS GR2202pP PRESS MUN COMMON L] 27-20423
RCS *AY OX MFLD PRESS GR3201p PRESS MON COMMON L] 27-20423
RCS *A¢ OX MFLD PRESS GR3202P PRESS MON COMMON M 27-20+23
A/B XFEED QPEN GRISLIU CRSFD CUOMMGON HOD 27-2n422
GUAD 1 TEMP GR&NOGT TEMP MCN COMMON HD 27-29
QUAD 2 TEMP GRGON3T * TEMP MON COMMON HD 21-20
QUAD 3 TEMP GR6DD2T TEMP MCN GOMMUN HD 27-20
QUAD 4 TEMP GRONOLT TENP MON COMMON HO 2T7-29
ASC FEED OXID *A' DPEN _ GRIb41Y SYS A ASC Ox1D COMMON HD

ASC FUEL
ASC FEED FUEL 'A' OPEN GR9631U $YS A ASC 0XID COMMON HD
ASC FUEL
ASC FEED FUEL 'B' OPEN GR9G3 2V SYS B ASC OXID COMMON HO
ASC FUEL
ASC FEED OXID *B' OPEN GRIE42V SYS 8 ASC OXI1D GOMMON HD
ASC  FUEL
MISST{ON REV] CATE SECTIEN GROUP PAGE
APOLLD 15QFNL ] 573/71 JLM REACTION GENERAL-RCS
CONTREBL SYSTEM INSTR 27-6
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NASA - Manned S'pacocraft Center

MISSION RULES
SECVION 28 - SPACE ENVIRONMENT

281

24-2

i

* GENERAL *

e e e et e

ALL DECISIONS witL BE BASED CM CONFIRMED MEASUREMENTS AND/OR EVENTS AND PRCJECTIONS BASED CN
CONFLRMED EVENTS.

DEFINITIUNS==-~

A

B.

THE MAXIMUM ﬂPERATIONﬁL COSE {MODJ) IS THE MAXIMUM RADIATION DQSE TO WHICH THE CREW WOULD tE
SUBJECTED BASED UN A SKIN OUSE UF 400 RAD ANDIOR A DEPTH (GASTROINTESTINAL) DOSE OF 50 Rals

THE PLANNING OPERATICAAL DCSE (POD} IS THE MAXIMUM RADIATION DOSE TO THE CREW WHICH ANY
MISSION WOULD BE DESIGNED DURING THE PLANNING PERIUD BASED UN A SKIN DOSE OF 250 RAD AND/OR
A DEPTH DCSE OF 25 RACS,

THESE UOSES REPRESENT THE CUTOFF PCINT WHERE A DECISAON MUST BE MADE WHETHER TO CONTINUE Ck
TERMINATE THE MISSICN.

THE RADIATION ABSORBFD OCSE (RAD) IS A UNIT OF ABSORBED DOSE WHICH IS EQUAL TO AN ENERGY
DEPOSITION OF 100 ERGS/GRAM,

THE RELATIVE B1OLOGICAL EFFECTIVENESS (RBE) EXPRESSES THE EFFECTIVENESS OF PARTICULAR TYPES
OF RADIATION IN PRODUCING THE SAME BIGOLOGICAL RESPONSE.

THE AVERAGE RBE THAT wiLL 8E USED FOR SOLAR PARTICLE EVENT RADIATION FRCM PROTONS [S Ll.24
THE RGENTGEN EQUIVALENT MAN {REM) IS THE PRUDUCT OF THE RAD AND THE RBE (REM = RAD X RBEla

A CONFIRMED EVENT IS CEFINED AS AN EVENT THAT HAS BEEN MEASURED BY TWO CR NORE INDEPENDENT
SOURCES.

A SIGMIFICANT INCREASE QF THE MOD WILL BE DEFINED BY THE FLIGHT SURGEON IN REAL TIME BASED
ON THE CHARAGTER AND ACCURACY QOF THE DATA AT THE TIME.

MISSION REV] CATE SECTION GRGUR PAGE

APCLLO 150FNL} 5/3/71 §JSPACE GENERAL
ENVIRONMENT 28-1

345



‘NASA - Manned Spacecraft Center

MISSION RULES
SECTION 28 ~ SPACE ENVIRONMENT - CONTINUED

ZB=3

e st o

' MANAGEMENT *

4w o e

THE EXESTING AND PRUJECTEL RACEATIUN ENVIRCNMENT WILL BE A PART OF THE GU/NO~GU
PROCES$SS.

PRIVRITY OF DATA===
A.  NATURAL (SCLAR PARTICLE EVENTI
1. PRELAUWCH AND EPC
(A} SCLAR PARTICLE ALERT NETWORK (S FAN)
(B) VELA NATURAL RACIATION SATELLITE
{C) PIONEER RADIATILN SATELLITE
(D) EXPLOREK RADIATION SATELLITE
(E) SOLAR PARTICLE MONITORING SYSTEM {SPMS)
2e ALL ({THER PHASES
(A} S/C INSTRUMENTAT [ON
(1) VAN ALLEN BELT COSIMETER (VABD)
{2) PERSCNAL RADTATION DOSEIMETER (PRD}
{3) NUCLEAR PARTICLE DETECTION SYSTEM (NPDS)
(B) SCLAR PARTICLE ALERT NETWORK (SPAN)
€C) VELA NATURAL RADIATION SATELLITE
(D) PIONEER RADIATION SATELLITE
(E} EXPLORER RALIAT{ON SATELLITE
{F) SOLAR PAKTICLE NONITURING SYSTEM (SPMS)
B,  ARTIFICIAL
1. ALL PHASES EXCEPT EFC
{A) JAEIC
(8) RIOMETER
2. EPU
(AF JAELC
(B) RIUMETER
{C) Pup
3. EARTH ORBLTAL MLSSION
(A) PROD
(B) JAEIC
(C) RICMETER

RULE NUMBERS 28-5 THROUGH
28=~9 ARE RESERVED.

DECISICN

MISSION REv] DaTE SECTION GRUUP PAGE

APOLLOD 1S5) FNL] 5/3/71 | SPACE MANAGEMENT
. ENV JRONMENT 28-2

146



NASA - Manned Spacacraﬂ Center

MISSION RULES
SECTION 28 - §PACE ENVIRONMENT - GONTINUED

fHULE PCUNDITION/MALFUNCTION® PHASE + RULING * CUES/NOTES/COMMENTS
- - ———— : ; -
p . L] L ] L]

* SPECIFIC MISSION RULES ¥

Ll
28=10] ANY SOURCE REPCRTS A'ALL *PRCCEED UNTIL !
POSSIBLE ARTIFICIAL ¢ *VERIFICATION FRUM ALL !
EVENT ¢ ‘CTHER SQURCES., '
[ [ [
[} '
L] L]
.. '
0 ]
28=11] DEFINITE ARTIEICIAL *PRE~ A. HOLO UNTIL INFURMATION *
EVENT CONFIRMED BY YLAUNCH FROM REPCRT ING SQURCES ¢
REPORTING SOURCES ' INDICATES THE MOD wiLL ¢
1 NOT BE EXCEEDED. - *
L] 1 N
YEPD Bele CONTINUE MISSION. "Bela CREW SHOULD BEGIN PERSONAL
1 UNLESB DATA ANALYSIS *DOSIMETER READOUTS PER SUP 2-8
' INDICATES THAT THE '
' DOSE PROJECTED
¢

THROUGH TLI wWilLL
EXCEED THE MOD BY A
'SIGNIFICANT AMOUNT.
IF THE MUD WItL BE
EXCEEDED Ry A
STGNIFICANT AMOUNT,
PERFCAM A LOW EARTH
URBIT ALTERNATE
MISSION.

2+ FUR DGSES
APPROACHING THE MGD
CONTINUE MLSSION
WITH CCNTINUDUS PRD
MONITORING AND
CREW ASSESSMENT,
CUNSIDERATIUNS WILL
BE GIVEN TO CHANGING
THE TRAJECTORY 10 A
LUw EARYH ORBLT QR
REENTERING ASAP
BASED CN ACTUAL
CONDLY TONS,

ALL OTHER'C. CONTINUE MISSION.
[

ALL "REENTER NEXT BEST PTP YALSO APPLIES TO ALTERNATE EARTH
. ‘ORBIT MISSIGN.

® B8 P e A s e aAS e LT LS .. el aeaame . ena™

28~12] KADIATION CONF LRMED
8Y PRD KEADOUTS 0OR
ONBOARD TM AND

I I I . T T Y, T S T

[]
PRUJSECTED TLC EXCEED * N
THE mOD ' *
. 1
[] '
* L]
' '
[ [
<8=-13] MAJOR SCQULAR FLARE ALL *CONTINUE MISSTON. *
PREDICTED ¢ '
L] L}
A L]
[ .
L] L]
MISSION REV]| CaATE SECTION GROUR PAGE
APCLED 151 FNL] 5/3/71 | SPACE SPECIFIC
. ENVIRUNMENT 28~1
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348
MISSION RULES

SECTION 28 - SPACE ENVIRONMENT = CONTINUED

RULE JCONDITION/MALFUNCTEON® PHASE ¢ RULING * CUES/NOTES/COMMENTS
1] * L]
. L] L] ll
28~14] MAJOR SOLAR FLARE * ' .
HAS UCCURRED ' : '
L] t t

Ae UNGUNFTRMED TALL *A. CONTINUE MISSION. '
PARTLCLE EVENT ' '

L] L] L]

8. CONFIRMED *PRE - *B.1. HOLD UNTIL DATA .
PARTICLE EVENT  'LAUNCH ¢ ANALYSIS INDICATES ¢
AND SOLAR ' ‘ THAT THE MOD WILL NOT °
PARTICLE ALERT ¢ ¢ BE EXCEEDED, .
NETWOKK/RTACF ¢ ' .
ANALYSIS ' ' ‘
INDICATES THE MOD! ' '
WiLlL BE EXCEEOED * ' '
DURING THE ' . '
MISSIUON ‘ ' '

L] * L]
YEPO "B.2. CONTINUE MISSION. .
' . IF DATA ANALYSIS '
' . INDICATES THAT THE
' . MUD WILL BE EXCEEOED !
' ' BY A SIGNIFICANT '
' ‘ AMOUNT PRIOR TO .
: y MISSICN CCMPLETION, ¢
. . TLI 18 NO-GO. .
L) L] . L}
*ALL * 3. CUNTINUE MISSIUN. .
*OTHERS CONSIDERATION WILL '
. ' BE GIVEN TO EARLY .
’ ¢ (OR EXTENDED) TEI .
' ' AND INHIBITING CREW *
' ' TRANSEER TO LM, '
L] L] L]

Lo CUNF IKMED tTLC 1C.). CONTINGE MISSION, *C.l, CREW SHOWLD BEGIN PERSONAL
PARTICLE EVENT ¢ ' CONSIOERATION *OOSIMETER AND RADIATEON SURVEY METER
AND S/C TLM QR ¢ . SHCULD BE GIVEN TU  "READOUTS PER SOP 2-8
PKD READCUT . ' ENTER IN NEXT BEST  *

PRUJECT IGNS ' ' PTP IF THE TUTAL DUSE *
INDICATE THE MOD * ¢ CAN BE RECUCED '
WILL BE EXCEEUED * ' STGNLF ICANTLY '
DURING THE ' ' wWITHOUT - INCREASING  °
MISSICN ' ' THE TETAL RISK TO .
‘ ' THE CREW. .
* L] .
"wo ' 2. CONTINUE MISSION, *2.0A)  HATCH-DOWN AJFTITUDE MAY BE
. . CONSIDER EXTENDING  YUSED TO REDUCE THE TOTAL DOSE.
N ' LUNAR CRBIT STaAY '
' ' TIME {F THE TOTAL * (8) IF A PARTICLE EVENT 1§
' . DUSE TG THE CREW 'CONFIRMED THE CREW WILL TRANSFER
' ' WOULD BE REDUCED *FROM THE LM TD THE CSM ASAP,
' ' STIGNIFICANTLY BY '
' . LUNAR SHIELOING, '
1 E ] 1
TLUNAR ' 3, CONSIDER REDUCENG THE !
1STAY . LUNAR STAY TINE '
' ‘ AND/OR EVA IF THE .
. ) TOTAL DOSE TO THE .
. ' CREW GAN BE REDUCED *
' . STGNIF ICANTLY WITHOUT ¢
. . INCREWSING THE TOTAL *
' . RISK TC THE CREW. ’
L] * L]
TALL * 4. CONTINUE MISSLON .
*QTHER ¢ ’
*PHASES ° '
nission |Rev] oate | sectien GROUP PAGE
apacto 1sfent] s/3/71 | space SPECIFIC
ENV-IRONMENT . 28-4
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MISSION RULES
SECTION 28 - SPACE ENVIRONMENT - CONCLUODED

1TEM
 INSTRUMENTATICN REQUIREMENTS *
MEAS DESCRIPTION PCH ONBUARD  TRANSODUCERS CATEGORY MISSION RULE REF
26-15] RADIATIUN DCSIMETER 1 . CK1051K - - HD 28-12
{CH DEPTH DOSE RATE)
VASD
RADIATIGN DOSLMETER 2 €K1052K - - HD 28-12
(CM SKIN DOSE RATE) :
UUSIMETER RATE CHANGE CKI0S3R . - , - HD, 28-12
NPDS
PROTUN COUNT RATE CHAN 1 $T0820K - - HD 28-14
PROTUN CCURT RATE CHAN 2 $T0821K - - HO 28-14
PRUTAN CCUNT RATE GHAN 3 $10822K - - HD 28-14
PROTON COUNT RATE CHAN 4 $T0823K - - : HD 28-14
ALPHA COUNT RATE CHAN 1 $T0830kK - - HD 28-14
ALPHA COUNT RATE GHAN 2 STO831K - - HD 28-14
ALPHA COUNT RATE CHAN 3 STE832K - - HO 28=14
PROTON INTEGER COUNT RATE $T0838K - - HD 28-14
TEMP NUCLEAR PART. DET S$T0840T - - HD 28~14
TEMP NUCLEAR PART. ANAL $T08417T - - HD 28=14
PERSONAL RADIATION DUSIMETER (PRD) - 3 - ONBOARD - MANDATORY 10 28-14
BE ONBOARD
WATE SURVEY METER (RSM) - 1 - CNBOARD - MANDATORY T  2a-14
BE ONBOARD
misston aev] oave  |secrien GROUP PAGE
apaLes ts)enc] ssas71 fseace INSTR REQ
_ ENV IRONMENT 28-5
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NASA - Manned Spacscratt Center

MISSION RULES
SECTLON 28 ~ AECOVERY

RULE

CONDITION/MALFUNCTION® PHASE ¢

RULING

' CUES/NOTES/COMMENTS

29=-1

29-3

ZY=-4

269~5

e ek e e S

¢ SPECIFIC ¢

-

L
ACCEPTABLE WEATHER
CUNDI TIUNS
AND RECOVERY
CAPABLLIYY*
IN THE LAUNCH
SI1TE AREA,.

ACCEPTABLE WEATHER
CUNDLITIONS

AND RECOVERY
CAPABILITY=

in THE LAUNCH ABORT
AktA TGO 10G0 NM
JUWNKANGE ANO IN
THE MIDPACIFIC
RECOVERY ZONE

MIN[MUN OF 71 AMP
HUURS OF CM
PUSTLAND ENG POWER
AVAILABLE AT
LANUENG.

HINIMUM OF 35 amp
HUURS OQF CW
POSTLANDENG POWER
AVAILABLE

AT LANDING.

UNTIL ENTRY - 24
HOURSy RETAIN DELTA
vV CAPABILITY TQ
MUVE ENTRY POINT
+/=-500 NM

R T T I T T T T T T T SO

I O

RLG

LI I T . T T T T o

TORELAUNCHEY MANDATORY
]

PRELAUNCHYHIGHLY CESIRABLE
L ]

HLY DES{RABLE

MANDATORY

HIGHLY CESIRABLE

R R R I T I R . N T T T T T v

‘10 PROVIOE
*PUSTLANDING

CUPRIGHTING .

"

1

'To PROVIDE
YPOSTLANDING
YUPRIGHTING.

'T0 PROVIDE
CCAPABILITY.
L]

*HECOVERY CAPABILIYY wlLL BE BASED PRIMARILY UPUN THE LOCAL
RECOVERY UNIT CCMMANDER®'S EVALUATION OF HIS CAPABILLTY TQ
PERFOAM THE RECCVERY OPERATIUM, WEATHER CONDITIUNS AT THE
TIME OF OM LANDING AFFECT BOTH KECOVERY CAPABILITY AND
STRUCTURAL 1WNTEGRITY OF THE CN, THE FOLLOWING GUIDEL INES
ARE USED TO INDICATE WHEN IT MAY BE NECESSARY TO

L1 HOURS aF CF
POKER PLUS ONE

18  HOURS JF cw
POKER PLUS UNE

WEATHER AVOIDANCE

RE-ENALUATE=~~
WOURLD WIDE LAUNCH SITE

SURFACE NINCS 25 KNOTS 25 KNOTS
CELLENG 1500 FT 500 FT.
VISIBILITY 3 M 172 NM
NAVE MEIGHT 8 FT a4 FT
MISSION REV] DATE SECTION GROUP PAGE
APCLLO 15] FNL] 5/3/7% J RECOVERY SPECIFIC

. 29-1




NASA - Manned Spacecrait Center

MISSION RULES
SECTION 29 - RECOVERY - CONCLUDED

RULE JCONDITION/MALFUNCTION® PHASE ¢ RULING * CUES/NOTES/COMMENTS

L ]

]

29-6 | AN ELLIPSE 163 NM  'EARTH

UPRANGE, 152 NM SORBITAL

DOWNRANGE AND 50 NM ¢

TO EITHER SIDE OF

55 0EG/55DEG .

TARGET POINT== AND ¢

AN ELLIPSE 105 MM ¢

UPRANGE AND K

DOWNRANGE AND 40 NM' ¢

TO EITHER SIDE OF ¢

THE ROLL RIGHT 90 ¢
L]
L]
1
1]
[]
1]
]
L

MANGATORY

OEG (DELAYER)
TARGET POINT wILL
8E CLEAR OF ALL
LAND.

29~7 KREMAINDER CF YEARTH
MANEUVER FOOTPRINT  'ORBITM
AND AN ELLIPSE 109

NM UPRANGE AND
DUWNRANGE AND 40 &M
TO EITHER SIDE

UF 90 DEG/9GDEG
TARGET PCINT==

AND ELIPSE 105

NM UPRANGE ANOD
UUWNRANGE AND 40 NM
TO EITHER SIDE UF
RULL RIGHT 90 DEG
TARGET PLINT wWitL
BE CLEAR CF LARGE
LAND MASSES.

HIGHLY DES{RABLE

L]
.
*
L]
L}
L]
*
&+
L]
L]
r
L]
4
L]
L]
L]
L]
.
L]
+
]
1

“ ® o @8 = * e ang=-onaa

1

[]

L]

.

[]

L]

[}

[

*

L}

]

[}

L]

)

.

1

]

L]

' '
29~8 A 5 NM RADIUS CIRCLE'POST-TLI *MANDATORY
CENTERED ON THE GNCS* :
TARGET PGIAT AND AN ¢ '
ELLIPSE 26 nM ' .
UPRANGEs 26 NM N
DOWNRANGE AND 52 NM .
EITHER SIDE OF THE '
EMS TARGET POLNT ’
WILL BE CLEAR OF ALL *
LAND, .
'
[
[
'
L]
[)
]
]
]
[

29-9 REMAINDER OF
OPERATIONAL
FUOTPRINT

({SEE RULE 1=40)
wilLL BE CLEAR OF
LARGE LAND MASSES

ROST-TLE *HIGHLY DESJRABLE

'
.
L]
.
L]
L]
L]
[

*
L
L
.
L]
L}
.
+
L]
1
2,
[}
L]
L]
L]
L]
'
L]
L]
L]
L)
L]
*
L]
\

L]
L]
L]
[)
L}

L]
)
[}
L]
L]
4
L]
L}
4
L
L]
L]
[}
.
L

L]
L)
.
L]
L]

L]
L
*

MISSLON REV] CATE SECTIAN GROUP PAGE
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 30 - AEROMEDICAL

ITEM

30~-1

30-2

30~-3

30-4

20-6

3o-7

- ——r - ———

¥ GENERAL *

PRELAUNCH

PRIOR TO COMMITTING TG LAUNCH, THE FOLLCWIAG CONDLTIONS MUST BE METm=m
A.  SATISFACTCRY FLIGHT CREw PFYSIOLOGICAL STATUS.

B.  THE PINIMUM CABIN OXYGEN CONCENTRATION FUR LAUNCH LS 60 PERCENT.

Ce THE MINIMUM SUIT OXYGEN CONCENTRATICN FCR LAUNCH IS 95 PERCENT,

THE SUIT CIRCUIT MUST BE MAINTAINED AT LEAST 2 IN., WATER PRESSURE ABOVE THE CABIN PRESSURES
SULT L0QP PURGE 1S REUUIRED IF THE SUIT-TO~CABIN DELTA PRESSURE REMAINS AT IERD FOR A PERIOD CF
5 MINUTE Sa

THE POTABLE WATER PH MUST BE wITHIN 6.0 TO 8.0 AT SERVICING AND FINAL SAMPLING,

THE MAXIMUM ALLCWABLE CONCENTRATION OF PCO2 1S SMM OF HG.

LAUNCH

THERE ARE NG MEDICAL REASCNS FOR ABORTING DURING THE LAUNCH PHASE OYHER THAA THOSE CONDITIONS
INTULERABLE TU THE CREW,

EARTH ORBIV AND DEEP SPACE CPERATIONS
EARLY MISSEICN TERMINATION FOR MEQICAL REASCNS FALLS INTO TWO CATEGORIES---
Ao UNSET CF CCNDITIONS WHICK ADVERSELY AFFECT CREW SAFETY, UR FUNCTION AND PERFORMANCE

de FALLURE CF SPACEGRAFT SYSTEMS TO MAINTAIN A PHYS JOLOGICALLY SATISFACTORY ENVLRONMENT

WATER PALATABLLITY

CREW EVALUATICN OF THE DRINKING WATER TASTE WILL BE THE BASIS FUR DETERMINING WATER
PALATABILITY, EVEN FOR KOH CCRTAMINATICN,

RULE NUMBERS 33-8 THROUGH
30-14 ARE RESERVED

ML SSE0N REV] CATE SECTION GROuUP PAGE

APCLLO 150 FNL] 5/3/71 JAEROMEG]ICAL .GENERAL
30~1




NASA - Manned Spacecraft Center

SECTION 30 -~ AERQNEDICAL

MISSION RULES

= CONTINUEL

K JRULE JCONDITIUN/MALFUNCTION'  PHASE 3 RULING v CURS/NOTES/COMMENT S
L] 1 1
1 L] [}
* SPECIFIC MISSIGN RULES *
“a . '
w-15] Luss oa TALL *A, CONTINUE MISSIUN va. ARTIFACTS ANTICIPATED  DURING
UNKEADABLE EKG TPHASFS ¢ CLAUNCH. MCC SURGFON WILL EVALUATE
' ‘ " THE PROBLEM AND MaY RECOMMEND EARLY
' ' TMISSINN  TERMINATION IF CORRECTIVE
' . VACTIGN 15 NOT EFFECTIVE.
[ ] L] [ ]
TEVA TH. CONTINUE MISSTION 18, MCC  SUKGECN  WILL  EVALUATE
' ' IPROBLEM A4D RECTMMEND  CORRECTIVE
] 1 YACT Ililv IF NuT EFFECTIVE, CEVA_ MAY
* ' YHRE KRECOMMENDED,
t L] []
L] + L]
LY . 1]
[] ] . .
s0~168f AulJdMAL HEART YLAUNCH *A, CONTIMNUE MISSIUN *MCC  SURGF.IN Wil EVALUATE THE
kATE, RHYTHFM OR &KG ° . YPROKLEM  AND  MAY  KECOMMEND EARLY
“EPY 'R, NU=GL FUGR TLI TMISSIUN TERMINATION If  CORRECTIVE
. ¢ TACTION IS HOT EFFFCTIVE.
TLe *C. NU-GL FCR LGCI ¢
L] L) . v
"wo 'L. ENTER NEXT BEST PTP '
L] . [ ]
YEVA tE. TERMINATE VA .
L] 1 L]
‘TEC 'F, ENTEK neXT BEST PTP
L] L] ]
1] L] .
L] L] ]
13 L] L]
L) L] L]
4N=17] ABNJURMAL RESPIRATURYTLAUNGH Th, CUNTINUE MLISSTON +THE ABNORMAL RATES WILL BE EVALUATEL
' KATE ’ ' fdY THE MCC SUFGFGN AND EARLY MISSION
TEPD fR, a3-GC Fur Tl STEQMINATION MaY AF RECOMMENDED e
' . TCJRRECTIVE &CTIN [S NOT  EFFECTIVE.
*TLC €. =L FLR LLS M
L] 1 4
g *D, ENTFR NEXF BEST PTP '
L] . )
+TEC *E. ENTER NEXT BEST PTe '
L) * +
L] 4 L
1] . ’
L] L] .
L] L] L
3n=19] DWSET ¥ SERILUS CLAUNGH  'A. CunTINUE MISSTan tMCC SURGEON WILL EVALUATE AND MAY
MEQICAL PROBLEM . * CREw MAY ELECT Tu fRECUMMEND EARLY MISSION TERMINATICA
. * ABCRT IF INTOLERABLE $IF CCRRECTIVE  ACFION  [S NOT
' ' _ VEFFECTIVE .
PO "H, ENTEK NEXT BEST PTP ¢
¥ L] ’
e 'C. ENTER NEXT BEST ATP '
L] 1 ] 1]
wa *0. ENTER NEXT BEST PTP '
4 L] ’
YEVA 'E. TERMINATE EVA '
L] * 1
'TEC YF. ENTEK NEXT BEST PTP '
mrsston {aev] cate SECTIGN GROUP P AGE
apcuLLo 15fenc] s/3/71 | AERUMECICAL SPECIFIC
PHYSTALGGICALL 31-2




NASA - Manned Spacecraft Center

MISSION RULES
SECTLON 30 - AERQMEDIGAL ~ CUNTINUED

RULE {CONDITION/MALFUNCTEON® PHASE RULING ' CUES/NOTES/COMMENTS

. v
30=197 DYSBARISM IN ANY LAUNCH ‘A. CONTINJE MISSIUN . YA 1. CHECK SUIT INTEGRITY.
CREWMAN '
CREW MAY ELECT TO ‘2, IF CUNDITIONS PERMIT CREW MAY
ABORT IF CONDITION IS YELECT TO OLVER~ PRESSURIZE.
INTOLERABLE *

*(A) ALL THREF SLITS CONNECTED TC
SUIT CIRCULT.

{B) SUIT ODEMAND REG T0 PRESS
*POSITION
L)

Y{C) MONITOR SUIT PREBS (SHQULD REACH
4 PSID IN 75 SEC).
.

*({DJ) SELECT SUIT DEMAND REG INLET SEf
"WALVE TO OFF WHEN SULT PRESS REACHES
$4,n PSID,-

1

"(F) MAINTAIN SUIT OVERPRESSURE HY
TOPENING INLET SELECTOR VALVE AS
*NECESSARY.

[

*NOTE~-~ RELIEF FUNCTION OF DEMANC
"REGULATOR IS TSCLATED WHEN USING
*TH1S PRBCEOURE.,

L]

B. TERMINATE PHASE '8, HMCC SURGEON hitl EVALUATE ANE

ALL
TMAY RECIMMEND EARLY MISSTON
ENTER NEXT BEST PTP 'TERMINATION IF CCRRECTIVE ACTIUN IS

*NUT EFFECTIVE.
1+

1)

.

*MCC SURGEON  MAY RECUMMEND EARLY
*MISSTON TERMINATICN {F TREATMENT IS
*UNSUCCESSFUL.

L3

30~231 urRaL TEMP EXCEEDNS
101 DEG F. DESPITE
CURRECTIVE ACTION.

@ 8 % @ % am s e N A= ases e s awea A om o aEwE s aEeE . e

LAUNCH

R I T I I R I i T T T T I T T T

A. IF DUE TO ILLNESS A.l. NOT APPLICABLE '
] (]
TALL 2. TERMINATE PHASE '
] . L]
. ENTER NEXT BEST PTP °
L] .
B. IF RESULTANT FROM'LAUNCH B.l, NOT APPLICABLE '
THERMAL OVERLOAD * '
AL 2. TERWINATE PHASE L
’ ]
' ENTER NEXT BEST PTP  °
L) 1
L] (]
L] 1
30-21| PLSS METABOLIC YEVA A. IF AMBER LINE 1S TA.  AMBER LINE LIMIT [S  WORK
UVERLUAD. * EXCEEDED=~~ ¢SUSTAINED AT A RATE GREATER THAMN
‘ DECREASE ACTIVITY, 12500 BTU/HR FOR A PERIOD LONGER THAM
' 'S5 MINUTES, AS DETERMINED ay
' 'PREFLIGHT ERGOMETRY  CALIBRATIONS.
' *THE MCL SURGEDN WILL EVALUATE ANC
' *MAY  RECOMMEND DECREASED CREW
' *ACTIVITY,
L] )
' B. IF REQ LINE IS "B, RED LINE LIMIT 15 WORK SUSTAINEE
' EXCEEDED=-~ *AT A RATE GREATER THAN 3000 BTU/HR
' STUP ACTIVITY AND REST. *FOR A PERIOD LONGER JWAN 2 MINUTES,
' *AS DETERMINED BY PREFLLGHT ERGUMETRY
' *CALIBRATIONS. nee SURGEUN Wit
. SEVALUATE AND MAY RECOMMEND THAT THE
' *CREW STOP ACTIVITY AND REST,
L] L]
[] L]
RULE NUMBERS 30-22 * '
THROUGH 30-24 ARE '
RESERVED, ' '
messran Jrevi cate  fsSECTiCs GRUUP PAGE
apouto 15fenc | 573771 | AEROMECICAL SPECIFIC
. pHys lwLacrcat] 3s-1




- NASA - Manned Spacecraft Center

MISSION RULES -

SECTION 30 - AERBNEO[CAL = CONTINUED

R JRULE JCONDITION/MALFUNCTION® PHASE ¢ RULING ' CUES/NOTES/COMMEMNTS
+ [ [ Tt - Tttt
' . v " ‘v
30-25] INCREASE IN PCC2 . . .
L) * )
A. IS GREATER THAN 'LAUNCK "Ao.l. CONTINUE MISSION *A, PCO2 SHOULD DECREASE BELOW 2 V¥
OK EQUAL TO ' - . 'HG WITHIN 30 MINUTES,
T.6 MM HG . . '
tALL * 2. CUNTINUE MISSIDN N
[ [ '
' ' CHANGE LIOH CANISTER ¢
’ v '
B, GREATER THAN OR *LAUNCH *Bols CONTINUE MISSION *
EQUAL 10 ! ' '
Te &6 MM HG ¢ ‘ .
AND UNABLE TC ' . *
DECRE ASE . ' . *
YALL ' 2. CONTINUE MISSION *B.2. -LIOH CANISTFRS WILL NOT BE
' ' ' *CHANGFD IN AN UNPRESSURIZEU CABIN.
' N (A) OPEN SUITS AND * .
' ' BREATHE FROM .
i ' CABIN '
. . .
' . (81 CHANGE SECOND '
' N LiGH CANISTER !
L] L] v
' . “(C) TEST PCO2 SENSUR '8.2.(C) PCO2 SENSOR TEST=—-
[ ' . .
\ . *o  ISOLATE SU1IY CIRCUIT BY
' ' *OISCONNECTING SUIT HOSES FROM  THE
‘ ' 'SPACECRAFT
L) L] 1
! ! *+ SUIT CIR RET AIR VALVE CLOSED
’ 0 '
‘ ' *. CRACK 02 METERING VALVE TOD OPEN
L] ] L]
' ' *. PURGE FOR 30 SECONDS
' v [
! ! ‘. CLOSED 02 METERING VALVE
1 * L] -
' . *. IF ABOVE PROCECURE RESULTS IN A
' ' *PCO2 READING NEAR ZFRO, THE PCO2
' ' VSENSOR IS OPERATING PROPERLY
v v . [
[ ' ' '
[ ' '
[ [ '
C+ GREATER THAN OR 'LAUNCH *Cols CONTINUE NISSTON N
EQUAL TO 10 MM HG! . '
*ALL ' 2. TERMINATE PHASE ¢
' . [
' ' ENTER NEXT BEST PTP *
1 * 1
L] . L]
' . .
' . [}
30-26| pco2 YALL *CONTINUE MISSION '
INSTRUMENTATION ' ' '
FA LLURE ' ' ‘
[ . [
. ' .
. ' 0
L] L] L]
RULE NUMBERS 30-27 N * N
THROUGH 3%-34 ARE ¢ ' '
RESERVED . ' . ¢
MISSION | REV| DATE SECTION GROUP PAGE
APOLLG L5| FNLL 5/3/71 | AEROMEDICAL SPECIFIC
. EQUIPMENT 30-4%
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S

MISSION RULES
ECTION 20 - AERBFEDICAL - CUNCLUDEC

iTEM

3)=13%

[

MEAS DESCKIPTION
ELECTRUCARDIUGRAM
ELECTRAOCARDIUGRAM
ELECTROCARDIOGRAM
CUZ PARTIAL PRESSVRE
SUIT LAYIN DELTA PRESS

URAL TeMPERATURE

PNEUMUGHAM
PNEUMUGRAM

PHEUMUGKAM

LM
Cu2 PARTIAL PRESSURE
ELECTROCARDIOGRAY

PNEUMUGRAM

PLSS

PLSS ELFCTRCCANDIUSGRAM

*

' INSTRUMENTATICN REQUIREMENTS *

o e o s A e R

MISSIUN RULE

pLH GNBOARD THANSOUCERS CATEGARY  REFERENGE
€J400604 NOT DISPLAYED e 37-15/14
CJ9614 NOT GISPLAYEC M 30-15/16
CJ0062J NOF DISPLAYED M 30-15/16
CFONOSP METER CUMMLIY HO In-2/27/28
CFD03P NCT DISPLAYED o 30-3/19
CLINICAL " 30-24
THERMMETE R
CJI200F  °© NOF DISPLAYED HD 10-17
GCJI2DLF NiIT CISPLAYEL HD 30=-17
cJiaazw AT ULSPLAYEE Hi) 1M-17
GFL521P METER HD
619999 NCT DISPLAYEL froe 30-15/16
NCT DISPLAYED HD an-17
GTa1244 Mt 3n-15/16

MANDATCRY UNTIL SULT RUOM DEPARTURE

FHMANNDAT CRY UNTIL LM CLCSELUT

MISSI0ON

REV

CATE SECTIUN GRuUUP PAGE

APGLLO 15

FNL

S/3/71 JAERQMEDICAL INSTR REw
3IN-5

258
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 ~ LUNAR SURFACE UPERAT{ONS

¢ ITEM

31-1

THE REAL TIME DETERMINATICN OF LRV MOBILITY RATES wWILL BE ACCOMPLISHED BY USING THE SPEED MADE
GOOD BEVTWEEN KNOWN PQINTS. THIS VALUE MAY BE BIASED DOWNWARD BY QUALTTATIVE JUDGEMENTS OF
TERRALN CHARACTERISIICS OR PRCJECTED MOBILITY DEGRADATIONS. IT MAY BF BIASED UPWARDS ONLY FCR
KNOWN TIME LOST FOR SURFACE OBSERVATICNS. THE PROJECTED VALUE wILL BE UTILIZED IN MAINTAINIAG
THE CURRENT OPERATIONAL ENVELCPE AND LN REASSEMENT OF EVA'S.

RULE NUMBERS 31-2 THROUGH
31-30 ARE RESERVED

MISSTON REV] DATE SECTIGN GROUP PAGE

APOLLO 1S5]FNL] 573771 JLUNAR CONSTRAINTS
. SURFACE GPS AND OPTIONS 31-1

ELR
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS ~ CONTINUED

e Y o e o o o

*PRECEDENCE/SCHEDUL INGH®

e e —— e

k. SECONDAKY CRATER CLUSTER 5 PERCENT 20 MINIMAL TIME

WItL BE USED IN MAKING TASK TRADE~UFFS,

TBD

EXISTw—=
A. BEHIND TIMELINE BY MORE THAN 15 MINUTES

B, AHEAD OF TIMELINE BY MORE THAN 15 MINUTES

SPEED CANNGOT BE MAINTAINED

31=33| ~EASSESSMENT OF THE OPERATIONAL EVA PLAN wlti BE COUNE IF ANY UF

31=-31F IN ESTABLISHING THE OPERATIONAL SURFACE EXPLCRATION PLAN, THE THRAVERSE PLANS PREPARED BEFOFE
LAUNCH WILL BE USED AS BASELINES AND MODIFIED . AS NECESSAKY TO ACCOMMODATE THE ACTUAL LANDIAG
PULNT, RADIUS UOF OPERATICNS, TIMELINE ANOD MUBILITY CONSTRAINTS, AND LUMAR SURFACE HARDWARE
CAPABILITY YO REACH THE SELENCLOGICAL FEATURES THAT ARE ESTABLISHED IN THE FOLLOWING PRIJRITY
ORDER. THE APPRUXIMATE PERCEATAGE SPLITS CF SCIENCE STATION TIME
SELENOLOGICAL REGIONS ANC THE MINIMAL TIME RECUIRED FUR EACH REGIUN ARE INCLUDED---

DESIRED FOR THE VaARIOLS

A. APENNINE FORY 50 PERCENT 2+39 MINIMAL TIME
B. HADLEY RILLE . ’ 2; PEKCENT ;:;E MINIMAL TIME
C. MAKE AREAS IE PERCENT —;67 MINIMAL TlﬁE
D. NCRTH COMPLEX I; PERCENT ;; MINIMAL TIME -

31-32| FUR SITUATICNS WHERE ALL SURFACE TASKS CANNUT BE ACCOMPLISHED, THE FOLLUWING ORDER OF PRECEDENCE

THE  FLLLOWING CUNDITIGAS

Ce OEGRADATION OF ThE LRV TO SUCH AN EXTENT THAT A MINIMUM OF 4 KM/HR WEHICLE

MISSION REY ] CAYE SECTICA GROUP PAGE
APOLLO 1S]{FNL § 5/3/71 |LUNAR PRECEDENCE/
. SURFACE OPS SCHEDUL ING 31-2

3nl
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MISSION RULES
SECTION 31 - LUNAR SURFACE CPERATIONS — CONTINUED

31-35

31-36

31-37

AF A REALIGNMENT OF THE TRAVERSE [S REQUIRED, EITHER BY .EXTENSIONS OR REDUCTIONS, THE REVISICN
WILL NORMALLY BE PASSED TC THE CREW AS EVA PAD UPDATES AT APPRUXIMATELY THE 13 AND 2/3 EVA
CUMPLETLLN POLNTS,

SCIENCE STOPS TO BE SCHEDULED QR 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 MNOT 8FE CONSICERED TO B€ A PART OF THE NORMAL SURFACE £ XPLORATICK
PLAN. HOWEVER, HIGHLY DESIRABLE STOPS WILL BE PREPLANNED AND STNPS “WILL BE MADE IF

A, THE CREW IS5 AHEAD OF THE TIMELINE BY SUFFICIENT TIME TO ALLOW A MININUM OF 10 MINUTES
ACTIVE SCIENCE TIME BY EITHER TAKING TIME FROM A SUCCEEDING STATION OR HAVING THE SURPLUS
TIME IN ADVANCEs CR

te THE STATICGN IS UPGRADED TGO MANDATCRY, AND GIVEN A HIGHER PRIORITY THAN A SUCCEEDING STATION
AND CORRESPONDING TIME IS DELETED DOWNSTREAM FROM THAT POINT IN THE TRAVERSE.

SPECIFIC TASKS Tu BE ACCCMFLISHED BY THE GREw AT A SCIENCE STNP wILL BE GIVEN A& RELATIVE
PRIOKTTY WITHIN THEMSELVES FOR THAT STOP, IN THE EVENT TASKS MUST 8E OELETED, THE LUWEST
PRIURTTY TASk wllL BE DELETEQ FIRST AND SO ON UNTIL THE MINIMUM SCIENCE TIME HAS BEEN REDUCED TQ
LESS THAN 123 MINUTES IN WHICH CASE THE ENTIRE STUP wWILL BE DELETED,

RULE NUMBERS 31-38 THROUGH
31-50 ARE RESERVED

MISSTON REV] CATE SECTION GROUP PAGE

APOLLO 15FFNL| 573771 JLUNAR PRECEDENCE/
SURFALE UPS SHCEDULING 31~3
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - GONTINUED

#1 1TeEM
e -
SVSTE;; ;ANAGE;E;;
21=51 LAV PRIME ORIVING CONFIGURATICN IS DEFINEG AS
Ae  FOUK WHEEL DRIVE WITH FRONT WHEELS POWERED FROM BATTERY | AND REAR  WHEELS POWERED FRCM
BATTERY 2 '
Be  FRUNT AND REAR STEERING ENABLED WITH FRONT STEERING POWEKED FROM  BATTERY 1| AND REAR
STEERING PGWERED FRCOM BATTEKY 2
Ca  PRIMARY +/- 15 VOC POWER SUPPLY SELECTED
D«  dOTH PWM'S SELECTED
te  FRONT WHEELS CUNTROLLED 8Y PWM 1 AND REAR WHEELS CONTROLLED Y PuM 2
Fe  NAVIGATIGN SYSTEM UM
Gs  REVERSE LCCKOUT SWITCH [N LOCKOUT POSITION
He  BATTERY CCVERS CLOSED
31=52 OEVIATIONS TC THE PRIME ORIVIAG CONFIGURAT [un MAY BE INSTIGATED FUR THE FOLLGWING CAUSES==~
4. INOPERABLE STEERING UNIT
Be  HIUH/LCe CURRENTS ENEICATING SHORTS/GUPENS IN SPECIFIC COMPONENT S
Co  BATTERY OR THALTICN DRIVE SYSTEMS WVERFEATING
Ue  ACCUMULATIVE IMBALANCE IN BATTENY LCADS
E.  FAILURES IN TRACTIUN LRIVE SYSTEMS
Fe  EXCESSIVE DUST .
be  URIVING IN KEVERSE REQUIRED
3l-b3) THE ORIVE ENABLE SWITCHES WILL NUT BE GPERATED AFTER INITIAL CONFIGURATION EXCEPT FOR FAILURES
Uk MALFUNCTIUN ISOLATION,
3154 L1V PARKING CONSTRAINTS FCR LAV AND PAYLOAC THERMAL CONSIDERATIUNS ARE AS FULLONS——-
PARKING DURATION REQUIRED SUN AZIMUTH CRITICAL ITEM
LESS THAN ___ MINUTES
— . TO ____ MINUTES
MORE THAN ___ MINUTES
MORE THAN ____ MINUTES NOT PERMITTED
IN SHADOW
MISSION fREv] oaTE SECTION GROUP PAGE
APOLLO 15 I ANL | 5/3/71 ] LR LRV
. SURFACE 0PS MANAGEMENT I1-4
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MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS ~ CONTINUED

K I[TEM

31-55%

il-%&

=57

31-53

31=-59

LkV BATTERY PUWERITHERMAL PANAGEMENT WILL BE ACCOMPLISHED THRQUGH RECONFIGURATIOGN OF THE BATTERY
LOADS AND BY OPENING/CLOSING THE BATTERY COVERS. THE DESIRABLE CONDITIGNS TO BE MATNTATNEL
THROUGH THIS MANAGEMENT IN ORLER OF PRICRITY ARE

L8 BATTERIES MAINTAINEC IN TEMPERATURE RANGE OF 100 DEG F TC 125 DEG F DURING UPERATING
PERIODS WITH NU EXCURSTONS ABUVE 140 DEG £

b RELATIVE STATE~UF -CHARGE BETWEEN BATTERIES BALANCED T() WITHIN 5 AMP-HOULRS

LV BATTERY COVERS WILL BE UPENED DURING LRV CLUSEUUT AT THE LM ONLY IF BATTERY THERMAL
PREDICTIONS SHOw A PGSSIBLE REDLINE (140 DEG F) VIOLATIUN PKEOR TN THE END 0F  THE SUCCEEDING
EVA,.

LV BATTERY COVERS WILL BE OPENED AT TRAVERSE STUPS GNLY T0 PREVFNT BATTERY THERMAL REDLINE ({140
UEG F ) VIOLATI UN.

THE LRV MUST REMAIN STATILNARY FOGR 3 MINUTES FOLLOWING NAVIGATION SYSTEM TURN-ON TO ALLOW  Tre
DERECTIONAL GYRU UNLIT (DGUD TC ATTALN UPEKATING SPEED.

LKV JGU REALIGNMENT will BE ACCOMPLISHED BEFURE VDEPARTUKE FROM THE LM ON EACk EVA AND  wHEN THE
FULLOWING CUNGTTIONS APPLY-=~

4, THE UGY HAS DRIFFED 2 DEGREES Lk MURE AS DETERMINED B8Y COMPARING DGU HEADING WITH TRLE
HEAUING CCMPUTED FRUM LRV ATTITUDE ANUD SUN SHADOW DEVICF (SSQO) READINGS.

e THE Eva TKAVERS& CONTINUSTICN WILL INCLUDE SEGMENTS wHERE THE LM IS NGT VISIBLE,.

MISSION REV] DATE SECTICN GROUP PAGE

APOLLO 15 | FNL | 5/3/71 | LUNAR LRY
SURFALE OPS MANAGEMENT 31-5




NASA - Manned Spacecraft Canter

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS = CONTINUED

CENTFR POSITION *STRAIGHT AHEAD POSITION,
L

KULE {CONDITION/MALFUNGTION' PHASE ¢ RULING * CUES/NOTES/COMMENTS
t L] + 4 L] L)
L
L] . o ——— o ———— . - 1
' * ISPECIFICY '
] (] et e i L]
.I ] .
L] L] +
31-60| TRACTION DRIVE MUTORY ' ‘
EXCEEDS 40C DEG F  * ' L
AND - ' . y
L] L] ’
A, MOTOK REGUIRED ! *A. IF FEASIBLE, SCHECULE ¢
FUR ACCEPTABLE ¢ TRAVERSE STGP TU '
MOBELITY ' t ALLOW MOTUR COOLDOWN ¢
' *  WITH HCTTEST MOTOR IN ¢
' ' SHADE. LTHERWISE, BEGIN '
' ' FALLBACK TU WALKING '
' ' TRAVERSE ENVELGPE WITH ¢
' t MOTOR [N SERVICE, ‘
L] L) 1
R. MUTOR NGT ' "8, SHUT DUWN MGTOR .
REQUIRED FOR ' ' ELECTRICALLY AND '
ACCEPTABILITY ' ' DECOUPLE AT NEXT '
' ¢ STOP IF ACCEPTABLE '
e *  COULODUWN HAS NuT '
' ' OCLURRED PRIOR TO '
' ' DEPARTURE. ‘
1 Ll 1
1 L] L]
1] * L]
L L) L]
31-6 | FORWARD DR REAR . *ELECTRICALLY CISABLE THE  *
STEERING “UNIT FAILS * *FAILED STEERING UNIT, .
TH RESPOND TO HAND- ¢ ' '
CONTRCLLER COMMARD ° s '
] L] L
1 . L)
. 1 L
+ L L] .
31-62 ) FORKARD OR REAR 1 TELECTRICALLY DISABLE AND  YMECHANICAL DECOUPLING AND STEERING
STEERING UNIT DRIVE * *MECHANICALLY DECOUPLE *LOCKING ARE IRREVERSIBLE FOR THE
HAROGVER WITH HAND ¢ *AFFECTED UNIT ANO LOCK *FRONT WHEELS.,
CONTRCLLER IN NEAR ¢ YAFFECTED WHEELS IN .
L]
L
L]

J51-657 | BOTH STEFRING uUNITS

. *ELECTRICALLY DISABLE, '
DRIVE HARDOVER ' ‘DECOUPLE. AND LOCK '
CONTRARY TO ' 'STEERING., CREW ASSESS !
STEERING COMMAND ¢ *DIRECTIONAL CONTROL '
' SUSING LEFT/RIGHT DRIVE *
. ‘POWER TO DETERMINE *
. *TRAVERSE LIMITS. *
MI SS10ON REV ] DATE SECTIGN GROUP PAGE

APOLLO 1STIFNLY 5/3/T1 JLUNAR LRV
. SURFALE OPS MOBILITY 31-8




NASA - Manned Spacecraft Center

MISSION RULES

SECTION 31 - LUNAR SURPACE OPERATIONS ~ CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
31-64 BATTERY TEMPERATURE BATTERY CELL BREAKDOWN MAY OCCUR
EXCEEDS OR PREDICTED ABOVE 140 DEG F.
TG EXCEED 140 DEG F
A, CONDITION A. SHIFT ELECTRICAL LOADS
PREVALENT WITH TO OTHER BATTERY,
ONLY ONE BATTERY
B. CONDITION B. OPEN BATTERY COVERS
PREVALENT WITH AT TRAVERSE STOPS B. MAY REQUIRE TRAVERSE CURTAILMENT
BOTH BATTERIES GREATER THAN IF OPENING BATTERY COVERS AT
30 MINUTES, TRAVERSE STOPS WILL NOT ALLEVIATE
CONDITION.
31-65 TRACTION DRIVE
MOTOR TEMP EXCEEDS
450 DEG F
A. MOTOR 1S5 NOT A, REMOVE MOTOR FRCM A. MOTOR 1S REUSABLE AFTER
NEEDED TO SERVICE ELECTRICALLY, COOLDOWN TO BELOW 400 DEG F,
MAINTAIN LRV DECOUPLE MECHANICALLY
MOBILITY, AT NEXT STOP.
8. MOTOR IS REQUIRED B, MOTOR WILL BE KEPT B. ATTEMPT MOTOR COOLDOWN WHTLE IN
TO MAINTAIN IN SERVICE. USE BY-—-
ACCEPTABLE LRV
MOBILITY. 1. DRIVING AT LEAST &% 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 |MPROVED AT NEXT
REQUIRED FOR LRV ELECTRICALLY BY STOP BY RAISING BATTERY COVERS, SEE
MOBILITY, SRIFTING LOADS 70 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 [S INCREASED, AS VOLTAGE
MOBILITY LOAD ON IT. ATTEMPT WILL BE HIGHER WITH ELEVATED
COOLDOWN AT EACH STOP TEMPERATURES, CARE MUST BE TAKEN TC
BY RAISING OUST COVERS. [NSURE THE OVERHEATED BATTERY DOES
NOT ASSUME ADDIT1ONAL LOADS IN THE
SHARED POWER AREAS,
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 15 |IFNL [5/3/71 LUNAR, LRY 31-7
SURFACE OPS ELECTRICAL
T8G 291 NASA — MSC




MISSION RULES

NASA - Manned Spacecraft Center

SECTION 31 - LUNAR SURFACE GPERATIONS -~ CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RUL ING CUES/NOTES/COMMENTS

31-67 BRAKE WILL NOT
RELEASE ON ONE
WHEEL
A. TRACTION DRIVE A. REMOVE POWER AND A. IT WOULD BE WORTH TIME TO CHECK

1S 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 [F TRACTION DRIVE

IS REQUIRED FOR BY BACKING/FORWARD WILL OVERCOME BRAKE, BUT ALL EFFORTS
LRY MOBILITY MOTION, LEFT AND RIGHT SHOULD BE EXPENDED BEFQRE ABANDONING

STEERING COMMANDS, AND LRV,

INDUCED SHOCKS AND

VIBRATION. IF ALL FAILS,

USE TRACTTON DRIVE TO

OVERCOME BRAKE TO ACHIEVE

LRV MOBILITY.

31-68 ABNCRMAL AMPERE REDISTRIBUTE LOADS TO AFTER EXHAUSTION OF MALFUNCTION
UNBALANCE BETWEEN MAINTAIN BATTERY PROCEDURES, SUSPECT BATTERY 1S IN
BATTERY 1 AND REDUNDANCY. IF A DEFINITE THE FAILING MODE AND BE PREPARED TO
BATTERY 2 MOTOR SHORT EXISTS SWITCH ALL POWER LOADS TG GCCD

(L0OS5 OF POWER OUTPUT OF BATTERY. A GOOD CUE I$ THE VOLTAGE
TRACTION DRIVE) SHUT DOWN OF BATTERY UNDER LOAD.

TRACTION DRIVE ANC DECOUPLE

AT NEXT STOP.

31-69 FRONT WHEELS DO NOT DECQUPLE STEERING BOTH ASSURE THAT STEERING 1S NCT JAMMED
RESPOND TQ HAND- ELECTRICALLY AND BY 'RUTS'. BE CAREFUL OF OECOUPLING
CONTROLLER STEERING MECHANICALLY., ATTEMPT TO FRONT STEERING AS 1T IS5 IRREVERSIBLE.
COMMANDS FREE SYSTEM BY MOVING BE SURE 7O NEUTRALIZE SERVO BEFORE

VEM]CLE SHORT DISTANCES. RECOUPLING THE STEERING.
MISSTON REV [DATE SECTION GROUP PAGE
APOLLO 15 | PFNL [5/3/71 LUNAR LRV 31-8
SURFACE OPS ELECTRICAL
TSG £91 NASA — MSC




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE CPERATIUNS - CONTINUED

RULE JCUNDITION/MALFUNCTION® PBHASE ¢ RULING ! CUES/NOTES/COMMENTS
i_! [ ] ] . L] L)
. [}

31-72) A. UNE UR NCRE ' 'A. USE AS NECESSARY AND *A. USE BY SWITCHING MOTOR QN Ck
WHEELS DRIVE ‘ ' AS POSSIBLE TO ACHIEVE 'OFF, REMEMBER A MOTUR RUNNING TLi
REGAKDLESS OF ' ' MAX MOBILITY. DECOUPLE *FAST USES LESS POWER  THAN  (NF
HAND=LCNTROLLER ¢ * AND POWER DOWN [F AND  "RUNNING TOO SLOWLY,

PUSITICN ' ' ONLY IF MOTCR IS '
' ' UNMANAGEABLE. : '
1] ] ]
B. LUSS OF DRIVE . *B8. OECOUPLE CNLY AFTER L
FRUM CNE UK ' ' EXHAUST{NG MALFUNCTION 4B. TRY TO AVOID SETTING THE LRV JA
TW) WHEELS ’ J PROCEDURES ., CONSIDER *A SITUATION WHERE {T IS REQUIRER
* ' USING 4 JACK RABBIT*! 'THAT |T MOVE SLOWER THAN 4 KM/HR,
* * MOCE IF IT IS AN '
' ' ELECTRONICS FAILURE, ’
. + ’
[] ] ¢
31-71| COMMAND VEHICLE ' ‘00 NOT DECOUPLE UNLESS 'SPEED IS FREEy SQ 0Q NOT DEGRADE LRV
ACCELERATION ¢ *VEHICLE CONTROLLABILITY 'PERFORMANCE IN TERMS OF SPEED GR
ABNORMALLY HIGH ' *IS ADVERSELY AFFECTED. 'TORQUE LOADING ULNLESS  ABSOLUTELY
(SPEED NOT VAR IABLE *MONITOR MOTOR *NECESSARY.
NN ONE OR MORE * *TEMPERATURES. '
HWHEELS) . . '
[ ] ]
1] L] +
. [} +
) * .
A L ] L]
. . '
RULE MNUMBERS 31-72 * J
THROUGH 31-100 ARE ¢ '
RESERVED, ' '
MISSION JREV | DATE SECTICN GROUP PAGE
APULLO 15JFNL | 573/71 FLUNAR LRY
SURFAGE wPS ORIVE 31-9




NASA - Manned Spacecraft Center

MISSION RULES
SECTION 31 - LUNAR SURFACE OPERATIONS - CONCLUDED

R_ | 1TEM

SURFACE EXPLORATION SYSTEMS

DOCUMENTATION WILL BE REDUCED [N THE FOLLOWING SEQUENTIAL STEPS---

PHOTO DOCUMENTATLON REQUIREMENT.

c. ELIMINATE MANDATORY PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASK,

FILMING THE EXCAVATION OF THE S0IL MECHANICS TRENCH.

RULE NUMBERS 31-102 THROUGH
31-110 ARE RESERVED.

31-101} THE FILM-REMAINING STATUS FOR 70-MM FILM WILL BE TRACKED VIA PERIODIC CREW READ-OUTS TO INSURE
RETENTION OF ADEQUATE FILM FOR TASKS REMAINING ON THE EVA. FOR FILM-LIMITED SITUATIONS, PHOTO

A.  ELIMINATE HIGHLY DESIRABLE PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASKS.

B, ELIMINATE MANDATORY PHOTOGRAPHY WHERE TV COVERAGE CAN ADEQUATELY FULFILL THE

THE 16-MM FILM WILL 8E USED AT THE CREW'S PREFERENCE EXCEPT FOR ONE MAGAZINE TO BE RESERVED FOR

MISSION REV | DATE SECTION GROUP PAGE
APOLLO 15 FNL | 5/3/71 LUNAR SURFACE 31-10
SURFACE OPS EXPLOR 5YS

TSG 291

NASA ==s MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTION 32 - ALSEP

RULE

32-1

-

"GENERAL®

THE FOLLOWING MISSICN RULES APPLY T0 FLIGHT CREW INVOLVEMENT WITH THE APOLLO LUNAR  SUKFACE
EXPERIMENT PACKAGE (ALSEP) WHILE THE CREW IS UN THE LUNAR SURFACE . THESE RULES ARE
EXCERPTED FROM THE EMRD FGR APOLLC 15, AND MISSING L ETTERS ON KULES OR FISSING RULE NUMAFRS
PERTAINING T GUIDELINES OR RULINGS wILL BE FOUND IN THAT ONCUMENT,

ALSEP OPERATICNAL GUIDEL INES

GENERAL

A,

THESE ALSEP GENEKAL OPERATIONAL GUIDELINES ARt BASED UN OBJECTIVES IN THE FULLOWING
PRINRLTIE Sm=m=

1, PSE

2. HFE

3. LsM

L. SWs

5. SIDE/CCGE

6. DTREM (M515)
7. ENGINEERING

NOTE

RIPPLE~OFF SEQUENCE |S=--=
1. SECE/CCGE

2. SWS
3. PSE

(-8

THROUGH REFERENCE EMRD FOR APOLLO 15 (ALSEP A-~2).

Ke

[ THE ALSEP TURN-LN SECUENCE {S~-==
1. ASTRCNAUT ACTIVATES SKORTING PLUG SWITCH ASAP AFTER DEPLOYMENT,

2 ASTRONAUT ACTIVATES ASTRO SWITCH NO. 1 AFTER ACTIVATING SHARTING PLUG
SWI TCH.

M. IF THE GRCUNO 1S UNABLE TO COMMAND A TRANSMITTER ON ANG/OR EXPERIMENTS ONe THE ASTRONALY
WILL TURN ASTRO SwITCHES NO. 2 AND/OR NC. 3 OURING EVA NO, 1 WHEN REQUESTED FROM THE
GRUUNLC.

Ne REFERENCE APULLL 15 ENRC (ALSEP A-2),

MISSTON REV ] DATE SECTION GRCUP PAGE

APOLLO 1SEFNL 1573771 JALSEP GENERAL
32-1

37Y



NASA - Manned Sjacocnll Center

MISSION RULES
SECTION 32 - ALSEP - CONTLNUED

R JRULE

32rl
CONT.

3242
32410

Re

IF ALSEP DEPLOYMENT TIME BECOMES CONSTRAINED AND THE CREW MUST REYURN TC THE LM, THE, K RTG
SHORTING PLUG AND THE ASTRONAUY SWITGH NO. 1 SHALL BE ACTIVATED B8Y THE CREW IF THE ANTENNA
IS EMPLACED. [F THE ANTENNA IS NLT EMPLACED, THESE SWITCHES SHALL NOT BE AGTIVATED (PLICK
UP HERE ON EWA NO., 2), -

THE CGMMAND CARREER WILL BE MAINTAINED ON AND IN THE SAFED CONFIGURATICN EXCEPT TU SEND
COMMANDS AND REMOTE SITE HANDOVERS FROM DEPLOYMENT INITIATION UNTIL AFTER LM LIFT=-OFF 10
PRUVIDE ADDITIONAL PHCTECTLON AGAINST THE GENERATIUN OF SPURIOUS COMMANCS.

REFERENCE APOLLO 15 EMRD (ALSEP A-2).

IF A HARD OBJECT IS5 ENCUUNTERED WhICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE
ON EITHER HFE PROBE HOLEy THE FOLLOWING WILL BE ACCGMPL I SHED=---

1. 'IF THE THIRD STEM SECTION IS NOT ATTACHED, WITHDORAW AND START AT A NEW LOCATION
FOR A MAXIMUM CF TwWwC WITHORAWALS.

2o IF THE THIRD STEM SECTION IS ATTACHED, 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

APOLLD lﬂ FM.| 5/3/7L § ALSEP GENERAL
. 32-2

312



NASA - Manned Spacecraft Center

MISSION RULES

SECTION 32 ~ ALSEP -~ CONCLUDED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
32-11 REFERENCE APOLLO 15
THRU EMRD CALSEP A~2)
32-73
32-74 SIDE DUST COVER DO NOT REINSTALL- CONTINUE DEPLOYMENT.
COMES OFF DURING INSURE DUST COVER IS
DEPLOYMENT COMPLETELY CFF.
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 HARM THAN HAVING COVER OFF.
DEPLOYMENT,
32-82 REFERENCE APOLLO 15
THRU EMRD (ALSEP A~2)
32-110
MISSION REV IDATE SECTION GROUP PAGE
APOLLO 15 |FNL | 5/3/71 ALSEP SPECIF1C 32-3
TSG 291 NASA — MSC
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NASA - Manned Spacecraft Center

MISSION RULES
SECTICh 33 - LUNAR CRBIT EXPERIMENTS

I1TEM

33=~1

33=2

23-4

336

33=7

EET S

PRIUK TO SIM DOQR JETTISON THE SIM EXPERIMENTS AND SCIEWTIFIC DATA SYSTEM (SOS) WILL HE PUONERFU

AS REJUIRED TL SUPPUKT THE FULLCWING FUNCT [ONS==-—
A THERFMAL MCNITARLNG AND THERMAL MANAGEMENT OF THE SIM BAY.

v PEREUDIC ADVANCEMENT CF THE PANURAMIC ANE MAPPING CAMERA FILM,

RESCHEDULING OF EXPERIMENT OPERATIUN IF RECUIRED DUE TO EXCESSIVE CONSUMABLES USAGE (RCS,’
2TCa) Ok ANCMALQUS EXPERIMENT OPFRATIUN wilL BE ACLUMPL ISHED RITHIN THE GUIDELINES OF
FXPERIMENT PRICRITIES,

LUNAR ORBIT SIM BAY FXPECRIMENTS ARE LISTED BELUW [N THELF OKDER UF PRIORITY,
A, GArMMA=RAY SPECTRUMETFR {GRS)

e X-RAy FLUCPES¢ENCE

Ce ALPHA PARTICLE SPECTRCMETER

Us SM LRBITAL PHOTULGRAPHIC TASKS

[0 SUs SATELLITE {P ahNb F 53

k. MASS SPECTROMETER (MS)

IE Cios A 1S DETECTED IN AN EXPEKIMENT AND {S DEGRAGING ONLY THAT EXFERIMENT, THAT EXPERIME
APERATIUN wILL NOT st TERMINATED FUR THE MISSIUN BUT MAY HE RESCHEDULED TO MAXIMIZE
SCIENTIFIC RETLRN,

AFTER SIN DUULR JETTISON, THE CSM ATTITUDE WILL SE CUNSTRAINED TO KEEP DIRECT SUNLIGHT
ENTER NG TAE EXPERIMENT SUN AVOIDANCE eNVELOPES,

THE EXPERIMENT TIE OGWh RELEASE FUNCTICNS WILL BE ACTUATED JUST PRIDR 1N THE F1RST
EXTENSI Gy,

ALL EXPERIMENT CUVERS wILL BE CLGSED FOP THE FOLLOWING CONDITIONS AFTER SIM UI0OR JETTISON~=-
L ACTIVATICN OF SM RCS JETS a2, A4, Bl, CR B4

b 5PS BURNS

C. WATFR AND URINE DUMPS (MASS MAY BE FULLY EXTENDED BUT LFF}

U, FlUcl CELL PURGES (MASS MAY BE FULLY EXTENDEL BUT UFF)

E. VIULATICN CF THE SUN-BAVUCICANCE ENVELUPE

Fe H2u BOILER JPERATION

SM KCS THRLSTERS A2+ A4, bl, AND B4 WILL BE C[CISABLED DURING ALL EXPERIMENT OPERATIONS
TRRUSTEXS €1 AND €3 ALSO DISABLED DUKING MASS SPECTRUMETER OUTGASSING AND OPERATION.

Phk,
ThE

NT¢S
THE

FRCM

BOOM

WlTH

MISSION REV} DATE SECTION GROUP PAGE

APCLILO 151 FNLY 573771 [ LUNAR CRBIT GENERAL
EXPERIMENTS 33-~1

i7s



NASA - Manned Spacecraft Center

MISSION RULES
SECTICN 33 - LUNAR CGREBIT EXPERIMENTS = CONTLutIED

ITEM

33=-¢G

33-1n0

3,-11

33-12

s3-13

ii=l4

3a=-15

Ja-1é

33=117

33-14

WATER AND URINE DUMPS WILL BE [NHIBITED FACM 1 HUUR BEFORE uUNTIL IMMEDIATELY AFTER P AND 4§
LAUNCH,

wATER AND URINE UJUMPS wILL of INHIBITEL FHUM 3 HOURS oeFORE UNTIL IMMEDIATELY AFTER PC AND  NC
JPERATIONS.

AN ATTITUJE LEAURAND OF 0.5 DEGREES wlLL 8E USED OUKING  ALL  CAMERA  UPFRATHINS AND MANDATLEY
LASER ALTIMETER (LA) OPEVATISNG 4 5 DEGKEF DEADBAND wiILL BF USED FUR  ALL UTHER EXPERIVMENT
UPEFATION.

A FALLURE CF ANY EXPERIMENT COVER UR EXTENSILA MRCHANISY wicl MAY  PRAECLUTE AN EVA  FOR kLM
REIRIEVAL.

FATLURE OF TH0 SURSATELLITE TC CLEAR ThE LAUNCHER FULLUWING A VALID ONAUARG  LAUNGH  INDICATICN
WwlLL PrECLUDE An EMA FUR FTULM RETRIEVAL.

The«t Aty Two ACCEPTABLE CULFS LN BJLM  PUSITIUN. THESE  A<F  THE AaPPUNPRTIATE  BOOM  TALKABAGCK
EMDITATO R AND VISUAL WERIFICATION FRGM AR UNLOCKED L. ANY 004 THAT CANKNCT  BE  YERIFLEL A%
st THaCTED oY ULAE COF THESL MEANS wILL 6F ASSUMED TH Be ¢ATENGED BEYOND 18 INCHES.

HaRaalst REDLINES will NCT B VIGLATED IN THE PURSUIT OF SCIENCE DATA  UNLESS THE  OATA  BEIM
COltbCTen IS JUuoED Tu BE MORE IMPORTANT THAN ALL SUBSEWIENT DATA,

Cukre CTIVE ACTION FOR ANY EXPERIMOAT MALFUNCTION wIll REGUIKE CRfW PARTICIPATION, THE CREW WlLL
6E AnAKENED TO SUPPCRT THlS ofECHT AH{THIN TRE MISS It CUNSTRAINTS.

A YHNU=GC?* FCR LUl wWILL NCT PRECLUDE SIM sAY DCUR JETTISON,

FOk A LUNAR FLY-ibY MISSICN THE P AND FS LAUNCh TIME wlib HE SFLECTVED TU SATISFY THE FULLOWING
CRITER[A~==~

TBD

RULE NUMBERS 33-19 THRQUGH 33~29, REF THE EMRD FOR APOLLO 15

MISSION REV [ DATE SECTION GROUP PAGE

APCLLO 1S]FNL | 5/73/71 | LUNAR CROIT GENERAL
EXPERIMENTS 33=-2

Ite



NASA - Manned Spacecraft Center
MISSION RULES

SECTIN 33 = LUNAR URBIT EXPERIMENTS = CUNTINUFD

33-38

33-31

33-32

33-13

33-34

33=3%

-

3o-3

33-37

35-38

RULE NJ
334t 4

= ————— ————

TOPTICS MANAGEMENT!

THE FILM IN THE PANOKAMIC ANG MAPPING CAMERAS (PC AND MC) witl ni CYCLEU AT INTERVALS UF 24 ¢/~
6 HOURS. THE CAMERAS AND SDS SYSTEM WILL oF ACTIVATED Td #GNITO% THFSE FUNC TIONS,

DURING ALL POWERED FLEWLHT PHASES THE PC WILL BE PLACED [N THE *HOOSTY MIDE AND THE MC IR THF
TSTANDBY ' MULUE wITH IMAGE MTN *CFF.'

THE PC LENS STLw POSITIUN wltl Bk VERIFIEL PRIOR TOU SIM DUk JETTISON AND  PRINR TO INITIATIAG
FHEKMAL PRECUNDITIONING CF THE PC.  ADDITIONAL STUW VERIFICATION® WILL BE SChEDULED AS RFUUIRED.

A Bg PHUTO SEQUENCE wilL NCT EXCEED THO MINUTES.

THE PC HEATERS witl bt ERABLEC A MAXIMUM GF 25 HOURS PRICR IO Trf  FIAST  CAMFRA  OPERATICN 10
ALLuk Fuk THERMAL STASTLIZATICN. THE PC HEATERS wiLi REMAIN ENABLEU BETWEEN PHOTO PASSES.

THE MC wllL BE PLACFL IN *STANDEY' 4 MAXIMUM CF 2% HUURS PRIOK TO THE FIRSY CAMERA OPERATION 10
ALLUn FUK THERMAL STABILIZATICN. THE MC WILL KedAIN IN STRY oFTWHFEN PHOTO PASSES,

THE BUOM SPECTWRMETEKRS WILL NURMALLY Be FULLY RETKACTtD CN  SURFACF  PHOTUGRAPHY PASSES. BOCH
ExTenSIONS UP TLE 18 THCHTS DURING PANURAMIC CAMEKA CGPERATIUN ANDL 29 [NCHES OLRING MAPPING CAMERA
GPERATIUNN ARE ACCEPTABLE IF FEQUIKEC FOR SYSTFMS MANAGEMENT.

IN T EvenT GF tXCESSIVE GN2  USAGEs THE CPERATION OF UME CAMERA wilL NNT 8F TERMINATED TO SAVE
GN2 FUk THE CTHER CAMEKA,

TJUTAL FAILURE CF THE LN 2 SYSTENM wllLi NOT PReCLUOE ATTEMPTS Tu GPFRATE THE MC AND PC.,

MBERS 33-39 THROUGH
IRE RESERVED.

MISSICN REV| CATE SECTION GROUP PAGE

APOLLO tSEFNLL 5/3/71 JLUNAR ORBIT CPTICS MGT
EXPERIMENTS 33-3
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MISSION RULES
SECTICK 33 - LUNAR CRBIY EXPERIMENTS - CONTINUED

33=45

33=4¢

33~417

33-643

33-49

T 00K MANAGEMENT®

THE € [RST TiME THE SPECTRUMETER BAUMS ARE USED THE INTEGRITY UF THE RETRACT FUNCTIUN wWilt BE
VERIFIED PRIUK TO EXTENDING THE BUOMS BEYOND 18 INCHES. IF THE RETRACT CAPABILITY HAS BSEEN
LUST, THE FIRST &XTENSION wiLL BE DELAYEL UNTIL IMMEDIATELY AFTF~ THFE CIRCULARIZATION MANEUVER,

ANY BuUM EXTENDED BEYOND 18 [NCHES THAT WiLL NUT RETRACT witli AE JETYISUNED PR{CR TU ANY  SES
MANEUVER .«

A GRS BOOM wlilL NOT  BE JETTISCNED TO ACHIEVE AN *ON-TIMF* SUBSATELLITE LAUNCH BUT WILL
EVENTUALLY BE JETTISONED TO CLEAR THE P AND FS LAUNCH ENVELGPE.

A SPECTKOMETER a00M wILL NCT BE JETTISCNEG TU REMUVE AN UBSTRUCTICN FROM THE CAMERA FOV?'S.

PARTIAL BOOM EXTENSIONS OR RETRACTIONS WILL BE ACCOMPLISHED BY TIMING THE BOOM EXTENSION/RETRACTION
PER FIGURES TBD, THESE FIGURES WILL BE CALIBRATED IN FLIGHT.

RULEL WUMBERS 33-50 THRUYGH
33~59 ARE KESERVED

MISSTAIN RFv] CATE SECTICK GROUP PAGE

APCLLO L9 FNL] 5/3/71 { LUNAR CRBIT BUGM MGT
EXPERIMENTS 33-4
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MI1SSION RULES
SECTIGN 33 = LUNAR URBIT EXPERIMENTS = CONTINGED

L
[
]
=3
]

33-61

43=-62

33=63

33-6%

33=0%

33-56

"FASS SPECTRGMETER MANAGEMENT!

THE MASS SPECTROMETER {MS) ACCM WILL BE FULLY EXTENUED BEFNRE THF MS FILAMENTS ARE PONERED.
THE M$ WILL ot CUTGASSED PRIQF TO EACH DATA COLLECTIGN PERIGD.
DURIWG M5 OUTGASSING THE SPECTHRCMETER INSTRUMENTATION WILL BE PUWERED.

THE ju. SOURCE HEATER HPERATICN WILL BE INHIGITEQ FRUM 15 MINUTES BEFORE UNYIL 1 HOUR AFTER A
WASTE AATER DUMP, URINE DUMP, DR FUEL CELL PURGE.

DATA COLLECTIUN wibL 8E INHIAITEL FRUM 5 MINUTES BEFULRE UNTIL 2 HOURS AFTER 4 WASTE WATER DUMEF,
URENE DUMP, OR FUEL CELL PURGE.

SM RCS THRUSTFRS A2, A4y €ly B4y Clky ANU €3 WILL ®sE INHIBITED DURING 10N  SOURCE HEATER
JPEKATIUN AND DATA CULLECTION,

THE M5 wlLL BE CPERATED NG SCUNEK THAN & HLUWS AFTER ANY SPS MANEUVER.

RULE NUMBERS 33-67 THROUGH
33-74 ARE RESERVED

MI SSTON REV] CATE SECTION GROUP PAGE
APOLLD 11 FNL| S/3/71 | LUNAR CRBIT MASS SPECT
EXPEREMENTS MGT 33-5%
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MISSION RULES
SECTICN 33 - LUNAK ORBIT EXPERIMENTS - COWTINUED

[TEM

33-75

$3~Ta

$3-71

23-178

' GAMMA RAY SPECTROMETER MANAGEMENT

THE GAMMA RAY SPECTROMETER (GRS) WILL BE ADJUSTED TO MINIMUM  SENSITIVITY AT TURN-CN [F THE UNSTAGED LM
1S DOCKED TO THE CSM.

THE GRS GAIN STEP CONTROL WILL BE USED TO KEEP THE CALIBRATIUN PEAK LOCATION ERRORS WITHIN 19
PERCENT. .

THE GRS VETG CLRCUITS mlLL 8BE CISABLED FuR A LO=MINUTE PER[LD NEAR THE END CF THE FIRST HOuR OF
UPERATION ANC AT APPROXIMATELY S5~HOUR [NTERVALS THEREAFTER,

THE GRS mILL NOT RE POWERELC WHRILE IN THE VAN ALLEN BELT

RULE NUMBERS 33-79 THROUGH
3384 ARE RESERVED

MISSION REV ]| DATE SECTION GROUP PAGE

APOLLO 15| FNL] 5/3/71 R LUNAR URBIT GAMMA RAY
EXPERIMENTS SPECT. MGT 33-8

3gh
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MISSION RULES
SECTIUN 33 - LUNAR CRBIT EXPERIMENTS - CONTINUED

ITeM

13-8¢6

' X~RAY/ALPHA SPECTRLMETER MANAGEMENT !

THE X~RAY SPECTRUMETER SULAR FCNITUR DCOR WILL BE OPENED PRIOR TN THE FIRST DATA COLLECTICN
PEKIuUD IN LUNAR JORBIT.

wHILE IN LUNMAR CkBITs THE X=RAY AND ALPHA PAKRTICLE SPECTROMETERS WILL BF  CALIBRATED (NCE EACH
UrERATIONAL DAY BY PUINTING THE LUNAR DETECTURS AT DFEP SPACE Fuk 15 MINUTES WHEN ON THE DARK
STLE OF THE MGCN.

KULE WUMBERS 33-87 THROUGH
33-94 ARE RESERVED

M1 SSION REVE DATE SECTION GROUP PAGE

APCLLO 15| FNL | 5/3/71 § LUNAR CRBIT X=RAY/ALPHA
EXPERLIMENTS SPECT MGT 33-7
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MISSION RULES

SECTION 33 ~ LUNAR ORBIT EXPERIMENTS ~ CONTINUED

R ITEM

33-95

33-96

33-97

33-98

33-99

THE P AND FS WILL BE LAUNCHED NORTHWARD PERPENDICULAR TO THE ECLIPTIC PLAME.

THE P AND FS WILL BE LAUNCHED INTO AM ORBIT WITH A REV PERIOD OF 7134 +/~ 30 SECONDS.

SUBSATELLITE MANAGEMENT

SUBSATELLITE LAUNCH WILL NOT BE ATTEMPTED WITH THE GRS BOOM EXTENDED.

SUBSATELLITE LAUNCH WILL NOT BE CONSTRAINED BY THE FAILURE OF EXPERIMENT COVERS,

EFFLUENT OUMPS 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
APGLLO 15 |FNL | 5/3/71 LUNAR ORBIT SUBSATELLITE 313-8
EXPERIMENTS MGT

TSG 291

NASA — MSC
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MISSION RULES

SECTION 33 - LUNAR ORBIT EXPERIMENTS - CONTINUED

R RULE CONDITION/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
'OPTICS - SPECIFIC!
33-105| SiM BAY TEMP LESS TLe MONITOR CAMERA TEMPS
THAN TBD DEG F OR
MORE THAN TBD OEG F
33-106[ MAPPING CAMERA LENS TLC PLACE MC IN STANDBY 1, 41 DEG F IF OFF SCALE LOW.
BARREL TEMP LESS THAN
45 DEG F 2. 40 DEG F™ (S THE MINIMUM ALLOWABLE
1P 16k CYCLING THE CAMERA FILM.
35-107 | MAPPING CAMERA LENS TLC REQ COLD $0AK 90 DEG F 1S THE APPROXIMATE TEMP AT
BARREL TEMP MORE WrilCH FILM DEGRADATION BEGINS,
THAN 100 DEG F
33-108 | PAN CAMERA MECHANISM TLC ENABLE HEATERS 1. 40 DEG F 1S THE MINIMUM ALLOWABLE
TEMP LESS THAN TEMP FUR CYCLING THE CAMERA FILM,
45 DEG F
2. AQVDEG F IS THE LOWER NONOFERATING
LIMIT.
33-109 | PAN GAMERA MECHANISM e REQ COLD SOAK 1. 90 DEG F 1S THE APPROXIMATE TEMP
TEMP MORE THAN AT WHICH FItM DEGRADATIUN BEGINS.
100 DEG F
) 2, HARDWARE REDLINE FOR CYCLING
CAMERA IS 120 DEG F.
33-110 | MC FRONT LENS TEMP Lo
A. EXCEEDS +90 DEG F A, TURN MC MCDE SWITCH TO REOLINE FILM CYCLING---
"STANDBY '
L0 LESS THAN T LESS THAN TBD
B. EXCEEDS +100 DEG F B. TURN MC MODE SWITCH TO
1OFF SPEC 60 LESS THAN T LESS THAN 80 DEG F
33-111{ PC FRONT ELEMENT L0 REDL 1HE NONOPERAT 1NG -~
LENS TEMP
10 DEG F LESS THAN T LESS THAN 120 DEG F
A, EXCEEDS +IBD DEG F A, POWER DOWN PC
REDLINE FILM CYCLE-~—
B. EXCEEDS 120 DEG F B, DISABLE HEATERS
40 LESS THAN T LESS THAN 2. DEG F
SPEC 85 DEG F LESS THAN T 1ESS THAN 96 DEG F
33-112 | PC CAPPING SHUTTER ALL
FAILS
A. OPEN A, CONTINUE PC OPERATION
B. CLOSED B. POWER DOWN PC
MISSION REV |DATE SECTION GROUP PAGE
APOLLO 15 IFNL | 5/3/71 | LuAR oRBIT OPTICS- 33-9
EXPERIMENTS SPECIFIC

TEC 291

NASA — MSC
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MISSION RULES

SECTION 33 ~ LUNAR ORBIT EXPEREMEMTS - COMTINUED

RULE CONDITIGN/MALFUNCTION PHASE RULING CUES/NOTES/COMMENTS
3-133 | FAILURE OF PC TEST ALL OPERATE PC FOR 30 SFC.
FUNCTION
53-114 | FAILURE OF PC STEREOD ALL OPERATE PC TN 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 IF ANY QNG
OF THE FOLLOWING PARAMETERS IS IN THE IMPROPER
STATE ~--
1. STEREO MALFUNCTION
2. FILM PATH FAILURE
3. CAPPING SHUTTER OPEN
4. LENS ROTATION SIGNAL
5. OUT OF FILM §IGNAL
[3-116 | FORWARD MOTION ALL
COMPENSATION FAILS.
A, PC A, CONTINUE CAMERA OPERATION
B. MC B. CONTINUE CAMERA OPERATION
E3-117 § CREW RECE IVES AN MC ALL CONF IME OPERATION TO STANDBY A NO-GO [NDICATION WILL BE RECETVED IF ANY ONE
NO-GG INDICATION WHILE MODE PEMDING GROUND ANALYSIS. OF THE FOLLOWING PARAMETERS 1S IN THE IMPROPER
OUT OF VOICE CONTACT STATE —~-
WITH THE GROUND (TB-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
OPERAT 1 ON
8. EXTENDED 8. INWIBIT SM RCS JETS A2, AL,
Bl, B
P5-119 | EXCESSTVE GN2 USAGE ALL
A. MECHANICAL A. SCHEDULE PC TJPERATION TO CUE =~
EXHAUST FILM PRIOR TO GN2
DEPLETION, SL1031X 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 HOURS.
B. ELECTRICAL FAILURE B. RESTRICT PC OPERATION TO CUE -—-
HIGHEST PRIORITY TARGETS
WITHIN GN2 REMAINING. SL1031X READS 'OFF.' PC FILM MAY BREAK IF GNZ
IS NOT SUPPLIED TO AIR BARS.
MISSION REV 1DATE SECTION GROUP PAGE
LUNAR ORBIT OPTICS~
POLLO 15  |FNL |5/3/71 EXPERIMENTS SPECIFIC 33-10
TSG 201 NASA— MSC
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MISSION RULES

SECTILN 33 — LUNAR CRBET EXPERIMENTS - CONTINUED
R RuLE CUNDITION/MALFUNCTION  PHASE RULING CUES/NOTES/COMMENTS
h I-‘ ‘ T 1 ) -: o - P ST T e
L L . ] L] *
3 5-124 GN2 DEPLETED VALL ‘1., CUNTINJUE UPERATIUN OF ¢
' ' MAPPING CAMERA.
L} 1] L]
. *2. ATTEMPT TC CPERATE '
* ' PAN CAMERA '
1 L] (]
L] 1 +
B3~ 121 LOSS OF PC OR TALL YCONT LNUE CAMERA QPERATION, °
MC DUWNLINK ' ' ¢
1 1] L)
1} 4 i)
Pa—zzz MC/LA DDOR FAILS *LG *OPERATE CAMERA TO L
IN CLOSED ' 'OBTAIN BASELINE '
PUSITICN . VENGINEERING CATA '
' *AND THEN POWER DOWN. '
L] L] " 1
L] L] L]
bs-129 MC /LA DGUR FAILS 'LO 'WINIMIZE AND DELAY '
I OPEN PUSITION ¢ *AS LUNG AS POSSIBLE '
v PANY URINE QUMPS, '
' '"H20 DUMPS, FUEL '
' 'CELL PURGES ANC '
' 'UNDES IR ABLE ’
* *THRUSTER '
' VACTIVATICNS, '
L L] L]
1 [] L]
33-124 SIM BAY TEMP vaLL YMONITOR LASER '
LESS THAN Tuu ' YCAVITY TEWP, '
DEG F (R MURE ' ' '
THAN TBD DEG # ' ' '
_— L] ) [)
) L3 L]
B3-12 LASER CAVITY TEMPYALL ¢ L
' ' 'THE LA WILL NEVER BE FIRED WITH THE
A. APPROACHING 32 ‘A, APPLY PLWER TU LA, *LA CUVER CLUSED,
DEG F ' ' : '
L] L] L}
Be GREATER THAN ¢ '8, REMUVE LA PUWER uk '
160 DEG F OR ¢ ' G0 TC CCLD SOAK '
GREATER THAN ¢ ' ATTITUDE, ° '
13] DEG F AND ¢ '
INTERMITTENT 0 ' '
RANGE READOUT ¢ ' '
) 1 []
B3-126 LuSS UF LA Wi YLIMIT LA GPERATLON Tu ’
DUWNL i NK * *AOMINAL CAMERA MODE '
N ' SEQUENCES. '
L] L] L]
L] L] 1
bi-127 LOSS GF LA AUTO  *LQ CLIMET LA QPERATION .
MUDE ' 'TC NOMINAL CAMERA '
' 'MODE SEGQUENCES., ¢
1] [ (]
1 1 t
k3-124 L0OSS OF vALID Lo PLIMIT LA UPERATIUN s
KANGE DATA IN ' 'TO NOMINAL LA AUTH
CAMERA MUDE J *MODE SEQUENCES. L
L] [ ] 1
& ' . L
p3-129 LA PFN VCLTAGE ¢ *POWER DCWN LA, '
MUKE THAN 2802V 1 4 '
- [ : '
1] L ’
RULE NUMBERS * ' N
33-130 THROUGH ' ¢ ’
33-135 ARE
RESERVED,
mMLssion  Rev Jcare SECTICA GROUP PAGE
APULLO 15 FNL |5/3/71 RUNAR CRBIT QPTICS
EXPERIMENTS SPECIFIC 33-11
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MISSION RULES
SECTICN 33 - LUNAR ORBIT EXPERIMENTS — CONTINUED

Y EULC CUNDITION/MALFUNCTION  PHASE RUL LNG CUES/NOTES/COMMERTS
-_-l- T L] - L] - 1} - L] T T
L L L] . L
1BCOMS ~ SPECIFIC®
L] e - *
L] 1 L]
33-134 BUUM FAILS TO  *ALL *CONTINUE EXPER IMENT '
FULLY EXTEND ' *QPERAT [ON-=COLLECT '
' *DATA IN OEGRADED ¢
' TMODE, .
1 + 1
L] t ]
* 1, L
53-13]  BuuM FAILS TC  *ALL- *JETT MALFUNCTIENING |
FULLY RETKACT ' 1B00M PRIOR TC THE '
' *NEXT SPS MANEUVER. ‘
L] L] L]
L] + ]
RULE MUMBERS . ' ]
33-13% THROUGH . ! .
33-145 ARE ' . '
RESERVED. ' ’ .
L] + L
. L] L]
Mission Jrev  oate  fsecvian GROUP PAGE
ApoLLD 15 |ENL | 5/3/71 JLunar oRreiT BOOM S~
EX PEREMENTS SPECAFIC 33-12
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MISSION RULES

SEQTION 33 - LUNAR CRBAT EXPERIMENTS - CONTINUED

R RULE KCUNOITION/MALFUNCTEON PHASE RULING CUES/NOTES/COMMENTS
---l---- - - .t | ] l_ ----- R -
o L [ . '
[ v ——— Amew mmm—et—— '
' ¢ MASS SPEC SPECIFIC '
] [l ——— ————— - L]
N .. '
[ ] ‘
33=-144 SIM BAY TEMP SLXXXX *ALL *MONITOR MS TEMPS, '
LESS THAN =20 DEG F ¢ LB ¢
QR MORE THAN 180 ' ' ¢
. DeG Fo ' ' '
L] L ] .
33-147 M5 ELECTRONICS TEMP fALL . L
1 ' YREOLINE THD LESS THAN T THAM
A. APPRUACHING =20 °* ®A. ENABLE M5 HEATER. *TBD DEG F
DEG F. ! ' o '
! ' *SPEC TBD LESS THAN T LESS THAN
Bs APPRUACHING 180 °* *E. REMOVE MS PCWER OR GO TO®*JBD DEG F
DEG £ CR MOR ' N COLD SOAK ATTITUDE. .
THAN 160 DEG F ! ' ¢
AND OEGRADED ' ' .
SCIENCE DATA ¢ ¢ !
’ . [
33=144 M5 DETECTOR TEMP SALL . L}
o [ 1
A. APPRUACHING =—-65 ! *As ENABLE ICN SOURCE s
DEG F 4 A HEATER .
' * . [
8. APPROACHING 180 "B, DISABLE ICN SOURCE s
DEG F CR MORE ' * HEATER UR GO TO M
THAN 160 OEG F ¢ ' COLD S50AK ATTITUDE. .
ANU U ADED ! t *
SCIENCE DATA ' ' '
[ . ’
' " ]
' [ '
33-149 EXCESSIVE CCUNTS In 'ALL SOISCRIMINATCR SWITCH TU .
' 26RO VOLTS PURTIUN ¢ reLQe *10-15 COUNTS IS EXCESSIVE.
OF CALIBRATION CYCLE? ' ' :
' ' [
33~150] ABSCENCE OF KNOwWN *ALL "WULTIPLIER SWITCH TO '
PEAKS IN MS SPECTRUM' *PHIGH! .
‘ ' . [
¢ [ ¢
f ' ’
3-15Y4 FAILURE OF ION CALL *CONTINUE. EXPER IMENT '
SUURCE HEATER ' *CPERATICON. '
[ [ [
3-154 FAILURE OF A SINGLE "ALL 1. IF CREW IS AWAKEs REVERT®
MS$ IUN SOURCE ' i . TO MS CUT-GASSING FOR ’
FILAMENT ' ° THE REMAINDER OF THATY .
' ' OATA COLLECTION PERLOD. °
' . ]
' 2, PERFORM NORMAL DUT~ .
' . GASSIMG FOR SUBSEQUENT °
. ' OPERATIEGNS, A
' . '
3 3~15% CORONA DETECTED IN °ALL YATTEMPT TO REDUCE BY .
THE M§ ' ' .
' 1. GPERATING WITH THE ¢
' ' MULT IPLIER GAIN SWITCH *
* * IN THE *LC* PUSITIUN '
[ . '
' 2., PERFORMING ADDIT IONAL .
N ¢ OUTGASSING WITH THE Hv °?
[ ' VOFE [l
' [} [}
' ' v
1 1] 1]
RULE NUMBERS 3-154 ! ' *
THROUGH 33-160 ARE * . .
RE SER VED ' ' *
MISSION REV | DATE SECTION GROUP PAGE
APOLLO 1S5)FNL | 3/3/T1 JLUNAR ORBIT MASS SPECT-
EXPERIMENTS SPECHFIC 33-13
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MISSION RULES

SEOTION 33 = LUNAR ORBLT EXPERIMENTS - CONTINUED
. QULE fONDITION/MALFUNCTION = PHASE RULING CUES/NDTES/COMMENTS
] - L] ] [ . - -
] L] . . L
) . - -1
' TEGAMNA RAY SPECT-SPECIFIC *.
[} ] . —_—— ]
l' N 1]
1, t L]
3-161] SIM BAY TEMP SL1208T  *ALL *MONITOR GRS TEMP. '
LESS THAN 10 DEG F . L '
OR MORE THAN 120 ' ' '
DEG F e ' .
L] 1] ¥
* 1 ] [ ]
3-162| GRS DETECTOR TEMP ALl ' '
¢ : *A.. APPLY POWER TC GRS, t1. REDLINE -4 DEC F LESS THAN T
A. APPROACHING =k ' . - TLESS THAN 120 DEG F.
DEG F e *B. REMOVE GRS POWER OR GO * : .
' ' TO COLD SOAK ATTITUDE. '2. SPEC -4 DEG F LESS ‘THAN T LESS
B. APPROACHING 120 . ' *THAN 120 DEG F.
DEG F ' . +
' ' '3, GRS WILL NOT B8E POWEREQ EARLLER
. ' STHAN TLL + TAD HRS.
. ] ] i—
3-163|CURONA DETECTED IN  'ALL . '
GRS te ' ¢
A, [SOLATED TOQ GRS ¢ 1A, SEQUENCE GAIN STEP TO .
SHIELD POWER . ' STEP ZERO AND/OR ENHANCE ¢
SUPPLY . ' OPERATING EMVIRONMENT, '
: L] 1 [ ]
. ISOLATED TO GRS * 'B. QPERATE AT MAXIMUM '
NAT DETECTOR ’ ' ALLOWABLE GAIN SETTING °
POWER SUPPLY ' ' AND/OR ENHANCE OPERATING!
' ¢ ENV I RONMENT . .
q 1] L]
i) L] ]
3-1&4)EXCESSIVE YALL 'OISABLE VETO LOGIC '
 JCOING IDENCE ' ' '
REJECTIUN CF ' ' '
GAMMA RAY EVENTS ' ' '
RULE NUMBERS .
33-165 THROUGH
33-170 ARE
RESERVED.
M15SEON £v | oate SECTION GROUP PAGE
APCLLO 15 §FNL | 573771 JLunar orBIT GAMMA RAY
EXPERIHENTS SPECT-SPECIFIQ 33-14

389



NASA - Manned Spacncnl‘t Center

MISSION RULES

SECTION 33 - LUNAR QRBLIT EXPERIMENTS - CONTINUED

F KULE [CONDITION/MALFUNCTION  PHASE RULING CUES/NOTES/COMMENTS
L] 9 L] t [
] [] ] t “a
[] [ Jou—. -y )
' CEX—RAY/ALPHA SPECT-SPECIFICY
’ ] [}
.l A | ¢
LS—ITL SIM TEMPS SL1202 YALL YMONITQOR X—RAY SPECTROMETER.?
AND/OR SL1205 LESS ' ¢ o
THAN 0 DEG F OR ' . '
mE THAN _lﬂ [] L) L]
DEG F . . .
L] 1] L]
1] L] L
. [ ] 1
B3-172 x-RAY SPECTROMETER *ALL . ' .
TEMP. ' ’ . YREOLINE ~20 DEG F LESS THAN T LESS
As APPROACHING ' Th, ENABLE X=RAY CTHAN 120 DEG F..
0 DEG F ' ' SPECTROMETER HEATERS v
B+ APPROACHING ' *B. REMOVE SPECTROMETER YSPEC 0 DEG F LESS THAN T LESS THAN
+120 DEG F ' ¢ PUWER OR GU Tu COLD * 1120 DEG F.
I ' ' SOAK ATTITUDE. '
L] L} 1
L ] * L ]
L] k] ‘.
A ) L] L]
B3-173 SUN APPKUACHING ALt *PLACE SPECTCMETER [N '
X-RAY SPECTROMETER ¢ YISTANDBY' QR *CFF* '
SUN AVUIDANCE ' *OR CLOSE COVER. - '
ENVELOPE ' ' .
. L] L] [ ]
1 L] [ ]
L] L] »
B3-174 FAILURE GF ANY TWU *tQ *CUNTINUE EXPERIMENT *
X-RAY LUNAR ' SOPERATIGN. .
DETEC TORS ' ' '
L] 1 L]
L] L] L]
. L] L]
B3-175] FATLURE OF ALL X-RAY  'LO *SCHEDULE LUNAK FLUURESCENT ¢
LUNAR DETECTORS AT . *X-RAY MEASUREMENTS wWiTH '
TURN-ON ' $THE SOLAR MCNITOR FOR A L
. *MINIMUM OF TBU HARS NEAR '
. *THE END CF THE LD PERIOD. *
1 L] L]
L] 1] L]
L] L] 1 ]
b3-176] FATLURE OF THE X~RAY'LQO "CONTINUE EXPER IMENT .
SULAR MONITOR ' *OPERATLON. '
L] L] 1 ]
. . 1]
L] L] L)
B3-177] A=RAY /AL PHA TALL *CPERATE X-RAY AND ALPHA . .
SPECTROMETER DOOR ¢ YPARTICLE SPECTRUMETERS TCUE-——
FALLS IN CLOSED ' *TO OBTAIN BASELINE .
PUSITIUN . *ENGINEERING DATA AND THEN °*7B, THERMAL RESPONBE, AND  COUNT
. * POMER DQWN (RATE.
[ [ ]
L] . L]
" 1] L]
L] . 1]
B3-1708 X-RAY/ZALPHA "wo *MINLMIZE AND CELAY AS LONG °®
SPECTROMETER DOOR  * YAS POSSIBLE ANY URINE *CYE-—-
FAILS IN OPEN ’ *DUMPSy H2C DUMPS, FUSEL CELL®
PUSITION ' *PURGES AND UNDES IRABLE *TB, THERMAL RESPONSE AND COUNT RATE.
' YTHRUSTER ACTIVATIONS. .
1 [ ] L}
' ] .
L] L] L]
L) s »
B3-179] SIM BAY TEMP §L1202 TALL  MONITOR ALPHA PARTICLE .
AND/OR $L1205 LESS ' * SPECTROMETER TEMPS. .
THAN 0 DEG F OR MORE  * . .
THAN 120 DEG F ' . '
’ * .
L4 L] *
L] . 1 ]
MISSEON [rev | DaTe SECTION GROUR PAGE
APOLLO 15 JFNL 513171jfuuaa ORBIT X=RAY/ALPHA
EXPER]MENTS SPECT-SPECIFI] 33-15
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R ULE

LY Sg—

L]
b 3-1 80|

f‘l—l&l

CUES/NOTES/COMMENTS

ALPHA PARTICLE

SPECTROMETER

AVUIDANCE ENVELGPE

RULE NUMBERS
33-182 THROUGH
33-199 ARE
RESERVED

SUN

-

'SPEC 7 DEG F LESS THAN T LESS
‘194 DEG F.

SECTICN 33 - LUNAR ORBIT EXPERIMENTS — CONCLUDED
LONDIYION/MALFUNCTION  PHASE RULING
T ] ..
. 1 L] .
ALPHA PARTIGLE TALL ' *
SPECTROMETER U ' '
TEMPERATURE o ' ' '
A. APPROACHING ' *A. APPLY POWER TO L
0 DEG F ' ' SPECTROMETER.
8. APPROACHING ' ‘B, REMOVE SPECYROMETER
120 DEG F OR . *- POWER OR GG TO COLD '
GREATER THAN ’ ' SOAK ATTITUDE.
1D4 DEG F AND : .
DEGRADED SCIENGE ¢ ’ '
DATA. ’ .
L] L]
L] 1
] L]
1] 4
SUN APPROACHLNG CALL ‘CLOSE EXPERIMENT COVER,
. L]
. L]
1 L]
4 L
L] »
L] *

LI R

'REDLINE ~49 DEG F LESS THAN T
" *THAN 120 DEG F.

LESS

THAN

MISSIGN

EY

DATE _kECT ION

GROUP

PAGE

APOLLO 15

NL

5/3/T71L JUNAR QRBIT
XPERIMENTS

X-RAY/ALPHA
SPECT-SPECIFI] 33-16

391
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393
MISSION RULES
f . . APPENDIX A - ACRORNYNS AND SYMBOAS
ITEM
AC ALYERNATING CURRENTY CONF | CONFERENCE
ACA ATTITUDE CONTROLLER ASSEMBLY "~ GONYROL LM GNC SYSYEMS ENGENEER
ACCEL ACCELEROMETER ce COMMUNICATICNS PROGCE SSOR
ACCUM ACCUMULATOR CRO CARNARYON . MSFN RENOTED SITE
ACS ATTITURDE CONTROL AND STABIL!Z‘TIGN SYSTEM CRYU CRYUGENICS
ACT ACTUATOR cs1 - CONCENTRIC SEQUENCE INITIATE
ADEG AUXILIARY DISPLAY EQUIPMENT GROUR CSM COMMAND SERVICE MODULE
AEA ABORY ELECTRUNICS ASSEMBLY S " LTE CENTRAL TIMING EQUIPMENT
AELD ASCENT ENGINE LATCHING DEVICE Ccvs CONT INUQUS VENT SYSTEM
AFD ASSISTENY FLIGHY DIRECTOR CVTs CHEEF VEHICLE TEST SUPVISOR
AFETR AIR FORCE EASTERN TEST RANGE o Cw CLOCKWISE
A/G AIR-TO-GROUND C AND CAUTION AND WARNING
AGS ABORT GUIDANCE SYSTEF . eyl CANARY [SLAND
ALUS APOLLO LAUNCH DATA SYSTEM
ALT ALTERNATE
AM AMPLI TUDE MODULATION ’ )
AMP AMPERE(S) DAP DIGITAL: AUTD PILOT
ANT ANTENNA o8 DEADBAND
AOA ANGLE OF ATTACK B8C OIRECT CURRENT
ADH APOLLO OPERATIONS HANKDBOOK DCA DIGITAL COMMAND ASSEMBLY
Aut ALIGNMENT OPTI1CAL TELESCGPE ocs DIGITAL COMMAND SYSTEM
APS ASCENT PROPULSION SYSTEM Dob . DIGITAL DISPLAY DRIVER
APS AUXILTARY 'PROPULSION SYSTEM CECA ‘DESCENT ENGINE CONTROL ASSEMBLY
ARIA APCGLLO RANGE INSTRUMENTATION ALRGRAFT OEDA DATA ENTRY AND ODUSPLAY ASSEMBLY
ASA . ABCRT SENSOR ASSEMBLY , DEG DEGREE
ASAP AS SOON AS PRACTICAL - DESC DESCENT
ASC ASCENT ) ; . DOFL DEVELOPMENT FLIGHT INSTRUMENTATION
ATCA ATTITUDE TRANSLAT ION CONTROLLER ASSEMBLY DIC DPS INSERTION CAPABILITY
ATP . ALTERNATE TARGET POINT, . - DK DOCK
ATT ATTETUDE oKD DACKED
AUX AUXILTARY ocp DEPARTMENT OF OEFENSE
AZUSA ELECTRONIC TRACKING AND VECTORING ces DESCENT PROPUL SION SYSTEM
SYSTEM ETR DRA DISCREYTE RECOVERY AREA
DRS DATA RECEIVING STATION
CSC DYNAMIC STANDBY COMPUTER
DSE DATA STORAGE EQUIPMNENT
DSKY OISPLAY KEYBOARD
BA BANK ANGLE 1o DETAILED TEST OBJEUTIVE
BAP BEST ADUPTIVE PATH c/TY DIGITAL TU TELEVISION
BAT BATTERY .
80A BERMUDA MSFN REMOTED SITE :
B/H BLOCK HOVSE :
BMAG BODY MOUNTED ATTITUDE GYRO ECS ENVIRONMENTAL CONTROL SYSTEM
BRSO BERMUDA RANGE SAFETY OFFICER EDS EMERGENCY DETECTION SYSTEM
BSE BCCSTER SYSTEMS ENGIMEER EECUMN ELECTRICAL, ENVIROMMENTALy AND
aTu BRITISH THERMAL UNIT COMMUNICATIONS
EKG EL ECTROCARDIOGGRAM
EMR ERROR NONITOR REGISTER
EMRD EXPERIMENTS MISSION RULE DOCUMENT
EMS ENTRY MONITORING SYSPEM
CAL CALIBRATE EMU EXTRA=VEHEICULAR MOBILITY UNITY
CASTS COUNTDOMN AND STATUS TRANSMISSION ENG ENGINE
SYSTEM EPS ELECTRICAL POWER SYSTEM
Cé CIRCULT-BREAKER ERR ERROR
cCats COMMAND 4 CUHKUNICA‘IUNS, AND TELEMETRY ESE ELECTRONIC SUPPORT EQUIPMENT
SYSTEM . ETOM RANGE SAFETY SUPERNISOR KSC
CCHW COUNTERCLOCKWISE : CALLOUT
CDH CONSTANT DELTA HEIGHT ETR EASTERN TEST RAME
CDP COMMAND DATA PROCESSOR EVA EXTRA-VEHICULAR ACTIVITY
CDR CCMMANDER EVAP EVAPORATOR
cou COUPLING DATA UNIT EvY EXTRA-VEHICULAR TRANSFER
CES CONTROL ELECTRONICS SYSTEM EVVA EXTRA-VEHICULAR VISOR ASSEMBLY
CEVT CONTINGENCY EXTRA VEHICULAR TRANSFER
CEM CUBIC FEET PER MIMJTE
CIF CENTRAL INSTRUMENTATION FACILITY
CIM COMPUTER INPUTY MATRIX
CKT CIRCULY F/A FORWARD/AFTY
cLvC CHIEF LAUNCH VEHICLE TEST CONDUCTOR FC FUEL CELL OR F{ IGHT CONTROL
CH CCMMAND MODULE FCSM FLIGHT COMBUSTICN BTABILITY
CMC COMMAND NODULE CCMPUTER MONITOR
CMD CLMMAND Fo FLIGHT DIRECROR
CHP CGMMAND MODUME PILOT FDAL FLIGHT DIRECTOR ATUITUDE
cs0 CUTOFF INDICATOR
cg2 CARBON DEOXIDE FOQ FLIGHT DYNAMICS OFFICER
COAS CREW OPTECAL AL IGNMENT SIGHT Fl0o FLIGHT DYNAMICS OFFICER
col CONTINGENCY ORBLEY INSERTION . FIG FIGURE
COMM COMMUNTCATION FITH FIRE IN THE HOLE
M SSEON REV| DATE . | SECTIBN . GROUP PAGE
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[TEM

FL FULL LEFT LMDE LM DESCENT ENGINE
FM FREQUENCY MGDULATION e LM MDDULE PILOT
FEs FEET PER SECUND L/0 LIFTOFF
FUR FLIGHT QUALIFICATICN RECORDER Lol LUNAR OKBIT INSERTION
FTP FIXED THROTTLE PGINT LOS LINF~UF-S1GHT
X LIQUID OXYGEN
L/R LEFT/RIGHT
G GRAVITY LRY LUNAR ROVING VEKICLE
G AND GUIDANCE AND CUNTRUL LV LOW-VOL TAGE
GASTA GIMBAL ANGLE SEGUENCE TRANSLATION L/v LAUNCH VEHICLE
ASSEMBLY LYDA LAUNCH VEHICLE DATA ADAPTER
GB1 GRAND BAHAMA ISLAND LVDC LAUNCH VEHICLE DIGITAL COMPUTER
GCTA GRCUND COMMAND Tv ASSEMBLY
GUA GIMBAL DRIVE ASSENBLY
GuL GYRO DISPLAY COUFLER ‘
GET GRCUND ELAPSED TINE MAL F MALF UNC TLON
GETI GROUND ELAPSED TIME OF IGNITION MC MAPP ING. CAMERA
GMT GREENWICH MEAN TIME MCC MISSTION CONTROL CENTER
GMTLU GREENWICH MEAN TINE CF LIFTOFF MCC MIDCOURSE CORRECTION
G AND GUIDANCE AND NAVIGATION MC AND W MASTER CAUTION AND WARNING
BNz GASELUS NITRUGEN MDAS MEDICAL DATA ACGUISITION SYSTEM
GNC GUIDANCE NAVIGATICN CCNTROL MED MANUAL ENTRY DEVICE
GNCS GUIDANCE, NAVIGATION, AND CONTROL SYSTEM MESC MASTER EVENTS SEQUENCE CONTROLLER
GND GRCUND : MFCO MANUAL FUEL CUTCFF
GRR GUEDANCE REFERENCE RELEASE MFV MAIN FUEL VALVE
GRS GAMMA-RAY SPECTRUMETER MGA MIDDLE GIMBAL AXIS
GSFC GCCDARD SPACE FLIGHT CENTER
GTS GIMBAL TRIM SYSTEM ML MERRITT ISLAND
GUIDU GUIDANCE OFFICER MITE MASTER INSTRUMENTATION TIMING
EGUIPMENT
MNFLD MANIFOLD
M AND O  MAINTENANCE AND OPERATION
H2 HYDROGEN MuC MISSION OPERATIGNS COMPUTER
H2C WATER MS MASS SPECTROMETER .
Ha HEIGHT JF APOGEE MSFN MANNED SPACE FLIGHT NETWORK
HAW HAWAT | MSK MANUAL SELECT KEYBOARD
HiR HIGH=8T=RATE MSTC CSM SPACECRAFT TEST CONDYCTOR
HF HIGH FREQUENCY MTVC MANUAL THRUST VECTOR CONTROL
HFE HEAT FLOW EXPERIMENT MUX MULT IPLE XER
HP HEIGHT OF PERIGEE |
HS HIGH-$PEED . )
n HERTZ
NAS A NATIONAL AERONALUTICS AND SPACE
ADMINTSTRATION
NCC CUMB INED CURRECTIVE MANEUVER
1¢ LNTERCOMMUNICATICNS EQUIPMENT NM NAUTICAL MILES
1GA INNER GIMBAL AXIS NPV NON=PROPULSTIVE VENT
imu INERTIAL MEASUREMENT UNIT NSR COELLIPTICAL MANEUVER
INJ INJECTCR
INST INSTRUMENTATICN
LNy INVER TER
ip IMPACT POINT OR IFNPACT PREOICTION 02 OXYGEN
IR1G INERTIAL RATE INTEGRATING GYRO /B ONBOARD
1SOL ISCLATICN QDoP OFFSET GOPPLER AND POSITION
155 INERTIAL SUBSYSTEM aGA OQUTER GIMBAL AXIS
v INSTRUMENTATI ON UNIT GMSF OFFICE OF MANNED SPACE FLIGHY
IvT INTRAVEHICULAR TRANSFER oPs OXYGEN PURGE SYSTEM
QRDEAL ORBITAL RATE DRIVE ELECTRONICS
APOLLD (M
oxic OXIDTZER
Jo JET DRIVER
PAFB PATRICK AIR FORCE BASE
KQOH PCTASSIUM HYDROXICE PAM PULSE AMPLITUDE MODULATION
KS5C KEANEDY SPACE CENTER PB PUSH-BUTTON
pC PAN CAMERA
PC PERICYNTHION
PCM PULSE CODE MODULATION
Le PCUND PCMGS "PULSE CODE MODULATION GROUND
LBR LCW-B] T-RATE STATION
e LIQUID CULULING GARMEAMT Pcaz PARTIAL PRESSURE CARBON DIOXIDE
LCKY LUNAR COMM RELAY UNIT PDS/0D PLOTTING DISPLAY SUBCHANNEL /DATA
LES LAUNCH ESCAPE SYSTEM DISTRIBUTION
LET LAUNCH ESCAPE TOWER P AND FS PARTICLES AND FIELDS SUBSATELLITE
LGC LV GUIDANCE COMPUTER PGA PRESSURE GARMENT ABSEMBLY
LHZ2 LIGUID HYDRNGEN N PGHCS PRIMARY GUIDANCE AND NAVIGATION
LIGH LiTHIUM HYDRUXICE CONTROL SYSTEM (GSM
M LUNAR MODULE PGNS PRIMARY GUIDANCE AND NAVIGATION
' SYSTEM LM
MissioN [rev] cate SECYIBN GRUUP PAGE
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R ITEM
PIPA PULSE INTEGRATING PENDULOUS s0De | SPACECRAFTY DPERATIONAL DATA BOOK
PLSS PGRTABLE LEFE SUPPORT SYSTEM
ACCELEROMETER SoL SOLENQID
SGP STANDARD QPERATING PROCEDURE
PO PCWER QUT sov SHUT-OFF VALVE .
PQ2 PARTIAL PRESSURE OXYGE SPAN - SPACECRAFT PLANNING AND ANALYSIS
POS PCSITION : SPS SERVICE PRUPLLSTION SYSTEM
PQs PRIMARY OXYGEM SYSIEM SRO SUPERINTENDENT RANGE OPERATIONS
PPM PARTS PER MItLICN . 58¢C SPACE SUIT COMMUNIGATOR
PQGS PROPELLANT QUANTITY GAGING SYSTEM sT8Y STANDBY
PRELN PRELAUNCH Sk SWITCH
PRESS PRESSURE SXT SEXTANT
PRI PRIMARY
PROC PRCCEVURE
PrOP PROPELLANT T8 TIME- BASE
PSA POWER SERVO AMPLIFIER T80 TO BE DETERMINEC
PSI PCUNDS PER SQUARE INCH TC TEST CONDUCTOR
PSID PCUNDS PER SQUARE INGH OIFFERENCE T/¢C TELEMETRY AND CCMMUNICATIONS
Pss PAD SAFETY SUPERVISGR TCE CUNDENSER EXHALST TEMPERATURE
PTA PULSE TORQUE ASSEMBLY e THRUST CHAMBER PRESSURE
PTP PREFERRED TARGET POINT TO AND E  TRANSPOSITION, DOCKING, AND
. EJECTION
PTV PITCH THRUST VECTCR TOP TELEMETRY DATA PROGE SSOR
PU PROPELLANT UTILIZATICN TELCOM LM EECOM
PUGS PROPELLANT UTILIZATICN AND GAGING SYSTEM TEMP TEMP ERA TURE
PVl PRESSURE~VULUME-TEMPERATURE TFF TIME OF FREE FALL
PYRO PYROTECHNICS THC THRUST AND CONTROLLER
T16 TIME OF IGNITION
I TRANSLUNAR INJECTION
QlY QUANTIETY ™ TELEMETRY
™G THERMAL METERQID GARMENT
ThNK TANK
TOK THRUST OKAY
TPF TERMINAL PHASE FINALLZATION
RAD RADIATOR ™I TERMINAL PHASE INITIAYE
RET RETRACT TRNS TRANSFER
KRGS REACTION CONTROL SYSTEN TRUN TRUNNION .
RGU RENCTE CONTROL UNIT T7C TRANSLATION THRLST CONTROLLER
RC VR RECETIVER LA TELETYPE
KEF REFERENCE T™ve THRUST VECTOR £CNTROL
KEFSMMAT REFERENCE STABLE MEMBER MATRIX . . .
REQD REGQUIREUL
RETRB RETRD ELAPSED TIME TO REVERSE 8 u/D UP /DOWN
RETRO RETROFIRE OFFICER uoL UPDATA LINK
REV REVOLUTICN UHF UWTRA HIGH FREQUENCY
RF RADIO FREQUENCY UNDKD UNDUCKED
RFO RETROFIRE OFF JCEFR use UNIFTED S—-BAND
RGA RATE GYRO ASSEMBLY
RHC RCTATION HAND CCNTRILLER Ve VELOCLYTY COUNTER
RIP RANGE OF IMPACT PCINT VEI INERTIAL VELOCITY AT ENTRY
RL RCLL LEFT VGX VELGCITY TO BE GAINED X-AXIS
RNOZ RENDE ZVOVS VGY VELOCITY 10 BE GAINED Y-AXIS
RP=RT DOWNRANGE ERRGR vGZ VELOCITY TO BE GAENED Z-AXIS
RR RENDEZVOUS RADAK VHF VERY HIGH FREQUENCY
RR ROLL RIGHT VLV VALVE
R3] RCLL STABILITY INCICATOR VSM VIDEQ SWITCHING MATRIX
RSU RANGE SAFETY OFFICER
RSVR RESGLVER
RTACF REAL-TIME AUXILIARY COMPUTING FACILITY wBD WIDE-BAND DATA
RTC REAL-TIME CUMMAND wMS WASTE MANAGEMENT SYSTEM
KTCC REAL-TIME COMPUTER CCMPLEX w7 WEIGHT
s/C SPACECRAFT XFEED CRUSSFEED
SCE SIGNAL CONDITIONING EQUIPMENT XM1T TRANSMIT
sCs STABLLIZATION AND CCNTROL SYSTEM KMTR TRANSHI TTER
sDs SCIENTIFEC DATA SYSTEM
SEC SECONDARY
SEC SECOND
SECU SUSTAINER ENGINE CUTCFF S-IVB CUTOFF Y YAW OR Y=AXIS
SECS SEQUENTAL EVENTS CONTROL SYSTEM YTV YAW THRUST VECTOR
SHE SUPER=-CRETICAL HELIUM
s16 SIGNAL
SLa SPACECRAFT LM ACAPTER Z I-AX1S
SLY. SATURN LAUNCH VEWICLE
SM SERVICE MODULE )
SMJC SERVICE MODULE JETTISOM CONTROLLER
MISSION REV| CATE SECTIGK GROUP PAGE
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el
3 ITEM
G — -
SYMBOL S
H ALTITUDE
DELTA VIN DELTA VELUCITY IN INSERTION
UELTA T8 OELTA BURN TIME
LELTA H DELTA ATTIYUDE
;
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ITEN

DEPUTY DIRECTUR

AB/KRAFT, JR.

DIRECTOR OF FLIGHT QPERATICNS

FA/SJOBERG, S.A.
TINDALLy HeWe
ROSEy ReG.
KCONSy WeEs

FLIGHT CONTROL DIVISION

FC/KKANZy EoF.
LUNNEYs G4 Se
GRIFFIN, Ga0s
WINDLER, M.L,
FRANK,y M.Ps
ROACHy JaW.
BKUCKS, MJF,
HaA . 3. -
Fﬁiin Lﬁt?'é.;,ﬂfg,‘fi;, ALSO, SEND EXTRA COPTES TO HARLAN/FC2
FL3/BLATRy Lawe (2}
FCA/HANNIGAN, J.E. (25}
EDELIN, F. (&)
FC5/BOSTICK, J.C. (l6)
FCB/SHELLEY, C.B. (25)
FCH/HOOVER, R. (&)
FCO/SAULTZ, J.E. (8
P=MU~F /HAMNERs R.Ss (20}

FLIGHT SUPPCRT DIVISION .

FSZ/SATTERFIELD» Jo M,

F563/SEGCTA, P. (3)
SANBORN,y S.D. (20)

FS5/STOKES, J.D. 43}
GIBSUNy FuFu.y JR,
GARMAN, JoRe (2)

MISSIUN PLANNING AND ANALYSIS DIVISIUN

FM/MAYERy JoPo (2)
FM13/PARTINy RueP. (3}
FM2/BENNETTy Fuav. (6)
FM3/BROWN, RoH. {5)
FM4/MCPHERSLNy JoCe
FMS/BERRYy Re (5}

FM&/L INEBERRYy EoC. (2)
FMT/CASSETIy M.0.

LANDING AND RECOVERY DIVISION

FL/ZHAMMACK,y JoB.
GRANGER s H.E.
FLLZ/CURDINER,y DeH.
FL2/STULKEN, DJE. (3}
FLS/STONESIFERe JuCa
FLT/CHASE, WeR.

DIRECTOR OF FLIGHT CREW CPERATICNS

CA/SLAYTUN, DoK,
CB/ASTRANAUT OFFICE (25)
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LTEM

[ G,

FLIGHT CREwW éuppokr BLvESION

CF/NDRTH,y e do
CF13/GRIMM, Do F,
CG2/DEMENT, M, E. ()
CF&413 /M. RAE, M,
CF3/BLLEN, LLUIS
CH24/CRAMERy P.
CES/HICHARD ) LoGe (2)
CR6/BONETLy Jeha (10}
CFT/RUEHNEL s He A
CFA/FADEK, S. (1)
CEK/MC LAFFERTY, [16)
LF2/PEAKCE y da

UIRECTUR LF MeDICAL HESEARCH ARG GPERATIUNS

DA/ZBERAY sy Cubey M0
CATTERSCNy Aslas Mol
DO/MEDICAL UPEKATIOANS (710

PULBLIC AFFAIRS UrFlCL

AP/DUFF, 4,

APLLLY SPACELKAFT PRLLKAM CEFICE

PA/MC DIVITT, J.A.
Pa/Cuntt, A. (1)

PASMURRE Sy LaGo

PUIGRAY,y AaH.

PU/RKUBICKT s Rele
PDL2/MISSICN STAFF EMGINEER
PUS/oUREF, JaFe {2}
POT/KiMHuSy [

POT/SILVER, M. (25}
PLS/CRATIGy Johke
PE/UGRCUKAN, DoN, (3) N
PP 32/ TASH, H.L. (5)
PPS/THOMPSON, R.F,
PT/ARABI ANy DsD.

PY3/NDATA LIuRARY (8}
APPO~KT/UGUGLASY weH,
NHASBLARD y weMey JR.

PR/ L 2)

PL/SEGNA, Do 12}

DIKELTOR CF ENGINEERING ANC OEVELOPMENT

EA/FAGET s MoAa
EAL/BUND s AoCe
EA2/GARUDINER, R,A,
EAB/DEAND, PuH.
EBS/MARLUNWE y GoaDay JRe
E &/MELLIFF, VoCo.

JCHNSCNy GoWs
EC/SMYLIE, RoE.

HUR Ty P.F.
EG2/61IBSUN, Je L.
EC3/SAMUNSKIy FeHe (2)
EC4/HINNERS, A.H,
ECT/RADNCFSKYy Mol
ECO/7LUTZs CuCo
EE13/KINGSLEYy M.Go (9)
EGZ2/COXy Kede
EGT/HANAWAY, J.
EGB/WILSON, R.E.
E6/MIT/IL-LARTCN,y TaM.
EP/FERGUSTNY Ratse
EPZ/YODZISs CoWe 44)
EP4/POHL, HoOs {3)
EP5/KICEYy WoEs (2]
ES/KUTANCHIK, JoN. (3}
ES12/ROGERS, HF. (2}
EX/KEDD, B
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FLIGHT SAFETY CFFICE

SM/RICE CN (3)

RELIABILITY AND CERTIFICATION OFFICE

NE2/wILLLIAMS, H.L. (2]
NU/JONES, J.A.

DIRECVOR GF SCIENCE AND APPLICATIONS

TA/CALID, Asde (3)
TA/SIMMONS, G.
TG/FREDENs S5.F.y DR,
TM2/CRUM, E. (2)
TM5/STEPHENSON w.
TN/WRIGHTy R.A. (3)

SKkYLAB PROGRAM CFFICC

KM/BI SHUPy Aeh

TRW HOUSTCN

KOBERTSON, R.L. (3)
TRW TECHNICAL INFORMATION CENTERy HOUSTON CPERATIONS {2}
H2/2064-MI TCHELL R.A.

NUKTH AMERICAN RUCKWELL HCUSTECN

HARMAN, HsA. (2)

GUODARD SPACE FLIGHT GENTER

KivuXy CeBae {9)
CODE 82l.1 N
MANNED FLIGHT OPERATIONS DIVISICN, REQUIREMENTS SECT!OM

JOHN F. KENNEDY SPACE CENTER NASA = MSOB

AA-AVU/ SMITH, AG. (W
CEK/ASTRO OFFICE 46}
LO/KAPYRAN, wWeds

LU=-PLN=2 /KNIGHT s GuW.
LV/GRUENE, H.

LV=-B/RIGELLy l.A.

LV=UMO=1 /NAGELy Ce Go
LV=OMO=3/YCUMANS, R.E,.
LV-GDC/LEALMAN, R.E.
LV-INS/EGWARDS y M.D.
LS/WILLIAMS, J.J.
LS=ENG-7/GASKINS, R.Be (4)
LS~ENG~B8/MARS, CoBas (@}

TBCy VAB 2L1/1YZAK, E.E. (2)
Niy 3ML/FISCHER, GeR. (2}
MDC, 3K1/SHAFFER, J«Rs (2}
I8M, 3NL/GRCVLER, P.Ms» {2)
TS/CLARK . Rels (2)

AS/MOORE » AlH.

IN/SENDLER, Ko €3}
SO/GORMAN, R.E.

PSK/MORSE, A€,

KSC MISSION DIRECTUR*S UFFICE. R3121 M5S0 BLOG
GAC, M/S 300-6/WATSONs J.K. (6}

MARSHALL SPACE FLIGHT CENTER

MSFC/P-MO=MGRs MISSTON OPERATIGNS COFFICE (40}
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ITEM

-

OFFICE MANNED SPACEFLIGHT

MYERS, Do

PETRUNE s Ra

LEEY CaM.

MAD=4/LANDy Eew. £201}
MAU=3/STOLT, F.E. (2)
FC/DRAPER,y CuNe (5}
MUR/SCHULHEKR, R4 M,
MAT/ALLMAN, J.

BUD MSF SUPPURT IFFICE PAFBy FLA.
ZR2/RAPPy J.Fey MAJ,

MASKy Keday COL. (5}

VOMS—M

DOMS~-N/UEARMAN,y Jeoy MAJ.

ETOUP=-2 PAFB FLA, 32925 (7)

MIT INST. LABCRATORIES CAMBRILOGE, MASS.
NEVINSy Jo (4)

LUPPSy S. (22

JUHNSUNy M. {2)

LARSONy R. {2}

FELLMANy Po (3}

GRUMMAN ATRCRAFT ENGINEERING CORP.y BETHPAGE, NEW YURK

PRATT, R. (35}

NASA, DAYTONA BEACH CPER, P.J. BUX 2570, DAYTONA BEACH, FLA. 32915

CAHALAN, P.F, MA-2D

GENERAL ELECTRIC, 1830 NASA BLVD.s HOUSTON, "TEXAS T77C58

NELSONs G+C. GE/T53

ATOMIC ENERGY CCMMISSION
LSS/REMINLy wala (21

BENDI X
TUX/MILEY, Rake {2}

BOEING CCRPCRATION
HAQ4/DATA MANAGEMENT {4)

WEATHER
SANUERSUNy ALAN Ne

MISSION REV Y CATE SECTION GROUP PAGE
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(PR N

CHANGE CCNTROL

1.0 INTRCOUCTION
1.1 PURPLUSE

THE PURPOSL LF THIS APPENDIX IS TO CELINEATE CHANGE (ONTRLL  PROCECURES FUR
THE MISSION RULES. THIS WILL INSURE THE PRUPER CuukDINATIUN OF CHANGES,
PRCVIDE A KECORD OF PROPOSED CHANGES (INCLUDING THE FATIONALE FLR MAKING
THEM) ¢ ANU wILL PROVIOF A MEAKS FOR  PRUMULGATING  INDIVIDUAL RULE UPDATES
BETWEEN REVISICNS (INTERIM CHANGES].

1e2 EFFECTIIVITY
MAY 3,4 197!
2«0 CHANGE PROCEUURES
2.1 SUBMISSION OF CHANGES

PROPOSED CHANGES ARE SOLICITED #ROM ANY INDIVIDUAL OR (RGANIZATION HAVING A
VALID INPUT. CHANGES CRIGTNATING NUTSIDE THE FLIGHT CLNTROL TEA¥ wWiLL BE
SUBMITTED OIRECTLY TO THE ASSISTANT  FLIGHT T[IRECTOR {AFD). CHANGE S
CRIGINATING WITHIN THE FLIGHT CONTROL TEAM wiILL RE SUPMITTEO YO THE AFD VIA
PRIME AISSIUN UPERATICNS CONTROL RUGCM (MOCR) POSITION CONCERNED.

Zalel FORMAT

PERSONS DESIRIAG TC SUBMIT A PUGPOSED CHANGE WILL COMPLETE ALL ITEMS ON  THE
FORM SHOWN [N FIGURE C£~1 (FURM MUST BE TYHEL), ADDITIONAL PAGFS MAY BE USED
IF THE SPACE PRUVICEC IS NOT AUEQUATE. THE CUMPLETED UKIGINAL FORM AND  ONE
CCPY wWllL THEN BE FCRWARDEU TO THE AFD, :

THE AFD WILL REVIEW THE FURM  FCR COMPLETENESS ANND  PROPEZ  MISSION RULE
FukMAT, AND MAKE CURRECTICAS AS REGUIRED. TrE ORIGINATOR WILL BE ADVISED OF
ANY SUCH (HANGES.

de2 APPRLVAL

242.1 COORDINATICN
THE ORIGINATOR OF THE CHANGE HAY OoTAIN PRELIMINARY CONCURRENCES. THE AFD
WiLL e HOWEVER, OBTAIN FORMAL CCNCURRENCES UR DISAPPRUOYALS (VERBALLY OR 8Y
INITIATING) FRCM THE NECESSARY PERSUNNEL. VERBAL CuNCURRENCES wiLL BE
INDICATED IN THE APPROPRIATE SIGNATURE BUX.

24242 SIGNCFF/DISAPPROVAL
UPON CBTAINING THE REQUIREC CCNCURKENCES UK NEGATIVE COMMENTS, THE AFD  WILL
PRESENT THE PRCPUSEL CHANGE TC THE FLIGHT OIRECTOR FOR  FINAL  APPRO¥AL OR
DISAPPRUVAL, THE AFD MAY SIGN UFF CR DISAPPRUVE PRUPUSED CHANGES [N THE
ABSENCE OF THE FLIGHFT DIRECTOR,

22243 Ol SAPPROVED CHANGES

IF A CHANGE IS DISAFPROVED YHE AFD WILL RETURN THE COPY TO THE ORIGINATOR.
A COPY OF THE REQUESTEU CHANGE wILL BE RETAINED FOR FUTURE REFERENCE.

243 PUBLICATION AND DISTRIBUTION OF INTERIM CHANGES
INTERIM CHANGES WILL BE DISTRIBUTED VIA AN  ABBREVIATED OISTRIBYUTION LIST
CONSISTING OF THE MISSICN CONTROL TEAM, PERTINENT NASA UORGANIZATIONS, AND
THE APPROPRIATE VERICLE CCNTRACTCRIS).

3.0 KEVISILAS

3.1 DEVELCPMENT
THE AFD wWiil CCMPILE THE EFFECTIVE INTERIM CHANGES AND CORRECTIONS OF MINOR
TYPDURAPHICAL ERRORS INTU CUMPLETE PAGE CHANGES TO  THE BASIC DOCUMENT,

(*PPEN AND ENK'* CHANGES MAY BE USEC TU CURRECT TYPOGRAPHICAL ERRORS (F
THERE ARE NO OTHER (HANGES IN THE PAGE CONCEKNED.)

MISSEON REV]| DATE SECTION GRUUP PAGE
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3.2 APPROVAL
SINGE ALL INTERIM CHANGES wWillL HAVE RECEIVED PRIOR GCUNCURRENCES AND
APPROVAL, ONLY THE FLIGMT DIRECTOR (OR THE AFD [N THE FELIGHT DIRECTOR®S
ABSENCE) WILL BE REGUIRED TO APPROVE REVISIONS.

3.3 PUBLICATIUN

3.3,1 SCHEDULE
KEVISIONS wiLL PE MADE ON AN 'AS REQUIRED® BASIS.

3.2.2 DISTRIBUTION

REVISLONS wILL FE PRINTED AND DISTRIBUTED THROUGH THE NORMAL ADMINI STRATIVE

CHANNELS.,
. NASA-MANNED SPACECRAFT GENYER
MISSION RULE REQUEST/REVISION DATE
REVJRULE CONDI TION/MALFUNGTION PHASE ] RULING NDTES/ COMVENTS
CHANGE RATIONALE: O NEW TECHNICAL DATA O CLARIFICATICN
ORIGINATOR: APPROVED: APPROVED:
NAME ORGANI ZATION EXT COGNIZANT BRANCH CHIEF FLIGHT DIRECTCR
AFD BSE ; ] . GUIDO: CONTROL : TELCOM: OTHER:
carcomr____ | ospr______ | FIPOi——|AEROMED:__ Qporoo: GNC: EECOM: R

HMSC FORM 1555 (Rev. Dec 68)

FIGURE C-1. =~ MISSICN RULE CHANGE REWUEST FORM
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