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F I NAL F L IGHT M I SS I O N  RULES 

PREFACE 

MSC-tH 3J7 
513/71 

THIS DOCUMENT CONTAINS T H E  FINAL fLI GHT M I SSION RUL ES FOR APULLO 15 A� JF M•r 3, 1971 . ''· 
SUBSEQUENT R E V I S I JNS TO THIS DOCUMENT W I LL BE PR I NTED ON O IFFFRE�T CJL JREJ PAGES FOR o•Sr 
RECO:iNITION. 

IT IS REQ UESTED THAT ANV ORGANIZAT I O N  HAV I NG COMMENTS, QUEST I J,S, OR SUGGESTI JNS CJ�Cfe,,,; 
THESE M I SS I ON RULES CONTACT HR. JOHN H. TEMPLE, F L I GHT CJNTRJL OPH.TIJNS BHN>i, 8U I L D I �G lJ, 
R O OM 2030 PHONE 483-3838. 

ANY REQUESTS FOR ADD I T I ONAL COPIES OR CHANGES TO THE OISTR I BUTIO� L I ST I '  APPENDIX B JF T1!S 
OOCU•ENT •usT BE MADE IN WRI TING TO MR. SIGURD A. SJOBERG, JIRECTOR J� '.l:i1T OPF<AT I J,So 
MANNED SPACECRAFT CENTER, HOUSTON, TEXAS. 

T H I S  I S  A CONTROL DO CJMENT AND ANV CHANG ES ARE SUBJECT TO THE CHA,GE :JNT<OL PRJCEDJlES 
DELI,EATEO I N  APPEND I X  :. T H I S  DOCUMENT IS NOT TO BE R E P R O DUCED W I THOUT T1E w<I TTE' APPlOVAC JF 
THE :HIEF, FLIGHT CONT RO L D I V I SION, MANNED SP ACECRAFT CENTER, HJUSTJ�, T:XAS. 

I I  

APPROVED ev�--

A A:' ::'-l2" i !'!::'A J �i: .. SJQl�::---r 
OIRECTJl O' FLIG�T OPE eAT! JNS 

CONCURlEO BV ---

0 
.ANAGEl 

-�';)� 
M:H�ITT · 

APOLLJ SPA:=cqAff PRO�RAM 

.lc __ J,.�&!';?� 
R .  SCJTT HAHN oR 
MSfC 
MISSIJ' OPElATIONS OFFICE 
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N A S A  - Manned  S pacec raft Center  
M I S S IO N  RULES  

INTRODUCTION AND PURPOSE 

MI SSION RULES ARE PKl!CEDURAL STATEMENTS WHICH PROVIDF FLIGHT CONTROL PFRSON N EL WITH GUIUEL!NfS 

TU EXPEDITE THE UECISION-�AKING PROCESS. THE RULE� ARE BASED LN AN ANALYSIS Of MISSICN 
E•UIPMENT CONFIGURATION, SYSTEMS O P E RATIONS AND CONSTRAINJS, FL IGHT CREW PROCEDURES, AND MISSICN 
UbJE.LTlllfS. THE OtRfCTO�<: Jf fLIGHt OPEKMlONS, MANNtO S.PI!.CECR.AFT CENTER., HCUSTGN, TEXAS, H.t.S 

THE OVERALL R E SPUNSIA l L I TY FQR THE PkEPARATJONr CONTENTS, A�O CONTRUL UF THE FLIGHT MISSICN 
kUU:.�. 

•ISSIJ� MULES CAN BF CAitGCRI!ED AS GENERAL AND SPECIFI C, GFNERA ( MISSION RULES CONTAI N  THE 
""SI� PHILOSU�rl!ES USE D I� THE DEVELOPMENT Lr THE � LIGHT MISSION RULES, SPECIFIC MISSION RULES 

PRUV!Dt THE BASIC C RITE RIA FHCM WHICH REAL-TIME DECISIU�S AkE MAD< AND Will HE FORMATTED AS 
fUl.LOWS---

A, THE CCNDITI<lN/MALFUNCTICN COLUMN DtriNES THE FAILURE, 

L"• Hi� t>tiASE C..JLUMi\ J;)l:.t...TIFIES THI:. T I ME INTEKVAL IN WHICH THE CONDJTION /MALFUNCTIUN OCCURS. 

C. THE RULING COLUMN DEFI�ES FL
.
!GHT CCNTRULL ER ACT!UI' AND /OR PROCEDLRES THAT MUST BE 

ACCUMPLISH�O AS A kESULI OF THE CONDITIDN, 

u. THC CUES/NOTE S/CtJMME:I\TS COLUMN PROVID ES THC. FlllJHT CCJNTROLLFR �(TH ADDITIONAL I NFORMATit.;N 
CU·'l(EK/'ilf\1� THE CUNOITION/�AlfU,,H.:.TtlJN Ar'40/0K RULING • 

,o�z $Sf LJN Rf.\1 C4T£ !>oCT IL� 

APOLLO 15 F�l 5/3/71 INTROO�CTIUN 
ANO tlU�PLiSE 

6RUUP PAGE 

7 
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k ITEM 

N A S A  - Man ned S pacec raft Center  
M I S S IO N  RULES  

SECTION 1 - GENERAL GUIDELINES 

' OMSF GENERAL RULES • 

1-l MISS I ON RULES ARE EFFEC TillE OUR lNG THE LA� NCH CWNTOOIIN, FLIGHT, RECOVERY, A Nl OUR I NG PRf LAUNCH 
TESTS WHEN APPLICABLE. WHEN PUST MISSION QUARANTINE IS IMPOSED, RULES WILL BE APPLICABLE UNTIL 
DELIVERY Of THE FLIGHT CRE�, FLIGHT HAllOW ARE, AND LUNAR SAMPLES TO T�E LUNAR RECEIVI �G 
LABORATORY. 

1-£ D URING THE CONOUCJ OF TH� MISSION, T HE MISSION DIRECTOR WILL BE ADVISED OF ALL RECOMMENOA.TIO�S 
TrlAT INVOLVE CHANGES T O  PRIMARY OBJECTIVES, MISSION RULES, FLIGHT PLAN CONTENT, DR LAUNCH/FLIG�T 
SAFE TV. 

I-3 WITHiN THF.IR HESPECTlVE A�EAS OF RESPONSJt!ILJT't', T H E  SPACECkAFT COMMANDER., TtiE LAUNCH OIRECTOR• 

1-4 

•LIGHT DIRECT OR, OUO MANAGER FUR MSF SUPPORT OPERAT!UNS, AND THE MISSION DIRECTOR MAY TAKE OR 
KlCQMMENO ANY ACTION l\EQUIRED FOR OPTIMUM CONDUCT OF THE MISSION. 

THE �PAl.fCRAFT CUMMAr>�DER, SPACECRAFT TEST CUNOUCTURto LAUNCH VEHICLE 
VeHICLE TEST SU�ERV!SOR, LAU�CH OPERATIONS MANAGER, LAUNCH DIRECTOR, 
'ANAGER FOR �SF SUPPURT UPE�AT!DNS, GR THE MISSION DIRECTOR HAY REQUEST A 
•ITHI• THEIR KESPECTIVE AREAS OF RESPUNS!BIL!TY. 

TEST CONOUC TOR, SPAC€ 
F LIGHT DIRECTOR, 000 

HOLD F OR CONDITIONS 

I-� DUR IN� THE CUUNTDO�N, TH E LAUNCH VEHICLE A�D SPACEC�AFT PRO GRAM MANAGERS AND RESPECTIVE CENTER 
;JPE�.ATIONS MANA�EI<S WILL PRCVIOE TECHNICAL ADVICE ANO SUPPORT DIRECTL Y  TO T HE LAUNCK OPERATIONS 
flANAt.ER AND LAUNCH 0 l RECTOR. THE LATTER TWO MILL KEEP THE MISS ION 0 I�EC TOR FUtL Y I NFORMEO CF 
PKUbLEMS ANU PROPOSED SOLUT!uNS. DURING THE FLIGHT PHASE OF OPERATIONS, S!�ILAR SUPPORT AS 
<f•UI�EU WILL •E PROVIDEU TO THE FLIGHT 01KioCTUR ANO THE MSC OIPECTUR UF FLIGHT OPERATIONS. THE 
MIS5111N [IJKECTOR WILL BE KEPT FULLY INFORMED BY THESE INDIVIDUALS OF PROBLEI'IS AND PROPOSED 

SULUTIONS DU RI NG THE APPL!CAnlE PHASES OF THE MISSION. 

I-b \'jHtf\1 TIME: PE RMI fS, THE F AILU�E OF A fo'ANOATCRY Ok HIGHLY lJESIRABLE · tTEH Will BE REPORTED TO THE 
''ISSILl'< UIRECJu,( BY THE LAUNCH D!KECTOf< OR THe FLIGHT DIRECTOR, THE INITIA L REPORT WILL INCLUDE 
THE POSI TI ON UK FACILITY THAT CETECTED THE MALFUNTIONo SUB SEQUENTLY, THE MISSION DIRECTOR WILL 
Ot !�FORMED fJF ESTIMATE D TIME TIJ KEPA!R AND RECOMMENDED PROCHO, HOLD, RECYCLE, OR SCRUB ACTICN 
A> IT DEVELOPS. 

MISS! UN RE't' CATE SECT hJN 

APOLLO 15 FNL 5/3/71 GENERAL 
GO !OELINES 

GRUUP 

UHSF GENERAL 
KULES 1-1 



R ITEM 

N A S A  - Ma n n ed Spacecraft C e n te r  
M ISS ION  RULES 

SE CTION l- GENERAL GU I DEL I N E S - CONT INUED 

1-1 IF A I'IANDATORV ITEM FAILS DURING THE COUNTDO .. N, IT .. Ill BE CORR EC TED PRIOR TC LAUNCH, HOLDING CR 
t\EtvCL l NG TtiE" COUNTDOWN AS NECESSARY. IF A HADATORY [.TEH CANNOT BE C ORR E C T E D  TO PER M I T  L IF TOH 
WITHI N THE LAUNCH WINDOW , THE MISS I ON DIRECTOR MAY PROCEED W I TH THE LAUNCH AFTER APPRUPt\ I A TE 
CUOROWAT!UN WITH THE APPROPRIATE OPERATI O NS AND PROGR:AM MAN AGERS. GF.NERHLY TtiE LOSS OF A 
MANDATORY I TEM IIILL RE S U LT IN A SCRUB. 

1-8 AS THE OESI�NATED REPRESENTATIVE OF THE PROGRAM DI RECTOR, ONLY T H E  M I S SION DI REC TOR HAY SCRL� 
THE MISSION. FURTHER, THE �ISSION DI RECTOR RETAINS THE PRIMARY A UTHOR I TY TO D OWNGRADE A 
MANDATORY CATEGORY. THIS AUT•ORITY WILL BE EX E RCISED AS CIRCUMSTANCES DICTATE AND AFTER 
APPkJPKIATE RECOo'1ft4ENOATIQt-.S FROM THE D l RECTUf{ OF F LIGHT OPFRATJONS, PROGRA"' MANAGERS, LAUt>.ICH 
DI�ECTOkt A�O FLIGHT DIRECTOR. 

1-9 CONSiaERATIUN WILL Rf GI VEO TC THE IEPAIR OF ANY HIGHLY OESIRARLF. ITEM, BUT IN NO CASE W I L L  THE 
LAUNCH Bt SCR UB BED FOR ANY SINGLE H I GHLY D E S IRABLE I T EM. If TW� OR MORE HIGHLY DE SIRABLE ITE•S 
1-AJL A NO /OH OTHER 1\GGRAV ATING CIRCUMSTANCES OCCURt THE MISSION DIRECTOR MAY SCRUB THE MISS I CN 
AFTER CouRDINATiuN WITH THE APPRUPklAT E OPERATIONS AND PHOGRAM MANAGERS. 

1-IC nH[IotVfR POSSIBLE , THE L A UNCH 51Tf. AND MCC WILL VE RifY HLEMETRY READOUT DISCREPANCIES OCCURR!�G 
Pklt.lt.:. l;j LIFTOFF. It' THE r-!CC LUSES A PAKAMETEH. BUT THE LAUNCH SITf: HAS A VALID READOUT, THE MCC 

WILL CnN T IN UE ON THE L AU�CH SITE REAUUUT. T HIS I S  TRUE EXCEPT FOR THOSE MANDATORY PARAMETERS 
(LI�TED ff,j THE FLIGHT MISSION RULESJ UPON WHICH MISSION RULES ACTION IS TAKE�. IN THIS C A SE, A 
HULO MAY 0� CALL�O TU EV ALUATE ThE P�U�LEM. 

1-11 THE �n�oTDOkN •ILL CONTINUE WHERF. PQSS I BL E CONCU RRENTLY WITH CORR ECT IO N OF A� EKISTING PROBLE�• 

1-12 Tdt LAUNCH DIRECTOR WILL BE RESPONSIBLE FOR ALL ACTIONS IN THE EVFNT QF LAU �CH SITE EMERGENC I E S• 
txCEPT fck RECOVERY uPER A TID•�S OF T H E FLIGHT CREW AND SPACECRAFT RESULTING FROM A PAD ABORT. 

1-1 � rHF Li\Ur�(.rl lJPE:t<ATIOI'tS MANAGf� "1AY SEND AN ABORT RF.IJUt:S.T FROM THE TIMF THF L A UNCM 
JS iokl-tEu UNTIL THE SPACE VEHiCLE kEALHES SUFFICIENT ALT t T UOE TO CL EAR THE TOP Of 
TOiotK. THE CRITERIA FOR SENDING AN A" GRT RE�UE>T W ILL BE ESTABLISHED IN TH E 
I( ULI:�. 

MJ SSiuf'll REV DATI: SECTiuN 

APOLLO 15 FNL 5/3/Tl GE NERAL 
GUIDEliNES 

GRUUP 

OMSF GENERAL 
R:UL E S 

P AGE 

1-2 

ESCAPE SYSTEM 
THE UMB! Ll CAL 

LAUNCH Ml S S I CN 



R ITEM 

N A S A  - Manned  S pacec raft Center  
M I S S IO N  RULES  

1-14 rROM LIFTOFF lO UMB I L I CAL TOWER CLEARANCE• THE LAUNCH OPERAT IONS MANAGER ANO FL IGHT O IRECTCR 
W ILL HAVE CCNCURRENT RESPCNSieiLITY FUR SENDI�G AN ABllRT .REQUEST, THE CRifERIA FUR SENDING �N 
A�ORT REQUEST DURING THIS PERIOD W I LL BE ESTABLISHED IN THE LAUNCH AND FL IGHT MISSION RULES 

RESPECTIVELY, 

1-15 •HERb POSSIBLE ALL M ANUAL ABORT CUMMANO/REQUESTS FRU� THE GROUND OUkiNG FlliHT W ILL BE �ASEU C1; 
T•O INOoPENOENT INDICATI ONS OF THE F A I LURE, CREW ABORT ACT ION W ILL NORMALL Y BE BASED UPON ThO 
CUES. 

l-1e THE LAUNCH OPERATIONS MAN�GER WILL INFORM THE MCC W�EN THE SPACE VEHICLE REACHES SUFF I C I E�T 

I-17 

ALT ITUDE TO CLEAR THE TUP OF THE U M B IL ICAL TOWER BY STATING 'CLEAR TO W ER' OVFR ONE OF THE L OCFS 

FUR •sc TO MCC, 

1� THE E VENT CF NON-CATASTROPH I C  SPACE VEHICLE CULL!S ION W ITH THE UMBIL I CAL TOWER 

Cu.,l!NoENCIES WHICH 00 NOT RE�UIRE I MMED IATE ACT ION, THE L AUNCH OPERATIONS �ANAGER W I LL 

TO EVALUATE THE EXTENT OF OA••GE AND wiLL PROVI D E  INFORMATION TO THE FLIGHT D I RECTOR 
ACTIUN NECESSARY AFTER UMB IL ICAL TOwER CLEAR ANCE, 

OR OTHER 

CONTI NuE 
F O� A�Y 

l-1tl LuMPLUE GROUND CONTROL CF THE SPACE VEH ICLE PASSES FROM THE LAUNCH D IRECTOR TO THE FL I G  .. T 
O!kECTOR W HEN THE SPAC E VEHICLE REACHES SUFFICIENT AlTITUDE TO CLEAR THE TOP Of THE UMBIL ICAL 
fUI'IEK, 

1-h !" THE MCC, THE FLIGHT O!.ECTCR, FLIGHT DYNAM ICS OFF ICER AND BOOSTER SYSTEMS ENG INEER WILL HAVE 
THo CAPAbiLITY TO SENU U ABJRT kEWEST, THE CR IT ER I A  FOR SENDING AN ABORT REQUEST WILL BE 

t STA"LlSHED IN THE FLIGHT RULES, 

1-.:r THt SPACECRAfT Cd�MANUER MAY IN IT I ATE SUO< !NFL IGHT ACT ION AS HE DEEMS ESSENTIAL FOR C�EN 
SMETY, 

1-21 FLI�HT CkEo SAFETY SHALL TAK� PRfCECENCE CVEk THE ACCOMPL ISHMENT OF M I SS I ON OBJECT I VES, 

l-2< IN THE E VENT OF COMMUN ICAT lO �S LuSS �ETWEtN THE MAN�<O SPACE FL I GHT NETwnRK AND THE SPACECRAFT• 
THE SPA Ct CRAFT CJMMA�OER oiLL ASSUME KESPONS IB IL!TY FOR M ISSION CONDUCT AS DESCRIBED WITH I N  THE 

FliGHT MlSSI�� RULES. 

1-2:' TrlE Fllt..HT DIRECTOR, THRCUGH THE RECCVHt.V CCCRDINATOkt hiLl PROVIDE THE 000 J!IANAGER FOR MANNED 
SPAC E FLIGHT SUPPORT 0PERAT1uh5 THt PREDICTED LUCAT I�� A�O T I ME OF SPLASHOOW�. 

Ml SSION REV CATE SECTIUN GRUUP P AGE 

APOLLO 15 F�L 
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R ITEM 

N A S A  - M1 nned  S p�eecraft Center  
MI SS ION  RULES  

SECTION 1 - GENERAL GUIDELINES - CONTINUED 

1-24 THE DOD MANAGER FOR MANNED SPACEFLLGHT SUPPORT OPERATIONS IS RESPONSI BLE FOR RECOVERY, AND FCk 

l-2'> 

COMMAND AND CUNTRUL UF OCO RECOVERY fURCES. RECOM MENDATIONS, G UIOEL INES A ND REQUIREMENTS, �S 

SET FORTH BY NASA, WILL BE CONSIDERED TO EFFECT SAFE AND EXPEDITIOUS RECOVERI OF THE FLIGHT CREW 

AND SPACECRAFT, 

IF THE LM DESCENT S TAGE ldTH A NUCLEAR PUWER SUURCE AOuARO IS ABANDONED WHILE SUBJECT TO 
RtrU•N AND CREo SAFE TY A�D CCNTRUL SYSTEMS CONSIUERATIONS PERMITo THE LM WILL BE TARGETED 
OCEAN AREA REENTRY. THE PREDICTED I�PACT LCCATIDN WILL BE DETERMINED AND REPORTED TO THE 
,,ISSIUN DIRECTOR. 

EARTH 
FOR �N 

APOLLO 

l-2e Hu SPACE VEHICLE COH�ONoNT WILL BE OELISERATELY T ARGETED 60R A LUNAR IMPACT WITHOUT THE PRICR 
APPKOVAL OF THE APOLLU MlSSIDN DIRECTOR. 

kULE NUMBERS 1-27 THROUGH 

1-35 ARE RESERVED. 

MISSION REv DATE SECTION 

APJLLU 1 FI\L 513/71 l.:of::,'IEKAL 

GUIDELINES 

GROUP 

UMSF bENERAl 

RULES 

PAGE 

1-4 
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k ITEM 
-- _.J __ _ 

N A S A  - Ml n ned Splcecnft Center  
M I S S IO N  RULES  

S E C T ION 1 - GENERAL GU I DE L I N E S  - CONTINUED 

' DEfiNITIONS ' 

1-36 PKIMARY OBJECTIVE--- A STATEMENT OF THE PRIMARY PURPOSt OF THE FlIGHT, WHEN USED IN CE�TER 
CONTkOL DOCUMENTATION THE PRI-ARY UBJECTIVEISI MAY NOT BE MOPIFIEDoBUT MAY BE AMPLIFIED BY 
DETAILED OBJECTIVES. 

1-37 DCTAILEU OBJEC TIVE--- A SCIENTIF IC,ENGIN EERING, MEDICAL uR OPERATIONAL INVESTIGATIUN THH 

PKUVIOES tM PORTA",!T DATA AND EXPERIENCE" FUk USE IN DEVELOPMENT OF HARDWARE A.ND/OR: PROCEDURES FCR 
APPLICAT ION TO APOLLO MISSIONS. CSM ORBITAL PHOTOGRAPHIC TASKS, THOUGH PEVIEWED BY THE MAN�EO 
>PACE FLIGHT EXPERIMENTS BOA�O, ARE NOT ASSIGNED AS FUR<,Al EXPERIMENTS AND �Ill BE PROCESSED AS 
A SINGLE DETAILED OBJECTIVE. 

l-3t CATEGORY---A C ATEGORY IS A DEGRtE OF !MPCRTANCE ASSIGNED TO SPACE VEHICLE AND DPERATiuNAL 
>UPPORT ELEMENTS. SPECIFIC CATEGORIES APPL ICAoLE TO MISSION RUL ES ARE M ANDATORY AND H I GHLY 
Ut S!RABL E ,  

1-39 ·•1A<,OAT;JRY (MI--- A MANDATORY l iE� IS A )PACE VEHICLE tLtMFNT OR OPERAT IONAL SLPPOR T ElEMENT THAT 

IS �SSENTlAL �OK ACCOMPliSHMENT OF THE MliSIUNt " H lCH INCLUDES PREL AU�CHt FLIGHT, AND RECOVERY 
UPERATIU�S THAI E�SURE CREW S�FETY AND EffECTIVE OPERAT IONAL CONTROL AS WELL AS THE ATTAINME�T 
uF TilE PftiMAPY UBJECTlVES. 

1-48 tllbHLY Ul SIR ABLE IHDI---A HI�HLY DESIR ABLE ITEM IS A SPACE VEHICLE ELEMENT OR OPERATI ONAL 
SUPPORT tLE�ENT !HAT SUPPORTS AND ENHANCES THE ACCOMPLISHMENT OF THE "ISSIGN AND IS ESSENT IAL 
FOA THE •ctOMPL ISHMEhT OF THE DEIAILfD OBJECTIVES, 

l-41 SPACt V��IICL� ELEMENT---A PAi�T CF ANY LAU�CH VEHICLE UR SPACECRAFT SYSTEM. 

t-42 JPtKATlG�AL SUPPORT ELEME�T--- A PART �F ANY SYS TEM OR ACTIVI TY THAT IS (N�OLVED IN THE 
Cuu��TOJ'r!i�, LA.Uf'.ICHt FLIGHT, U� RECUVEftY OPE�ATitlNS, OTHER THAN THOSE ELEMENTS WHICH ARE A PART CF 
fHf �PAC� VEHICLE ITSELF. 

I-4l �fDLINE---A RFOLJNE VALUE IS A �AXIMUM ANO/Ok MJNlMUM LIMIT OF A CRITICAL P A�AHETER NECESSARY TO 
lvf�TIFY veHICLE, SYSTEM, ANu COMPONtNT PE•FORMANCE AND O PERATION, REDLI�E VALUES WILL BE 
E.)TABLI�HEU �UCH THAT FURH·ER OEGRAQATJGNS Uf THF. SYSTEM OR COMPONENT COIJLO LEAD TO A FAILURE TO 
4.CCOMPLI SH THF P-{IMARY OI:!JECT IVE!:>. 

1-44 i<f:"OllNf:" 1-UNCTIJN---A KEDLI�E FUNCTI�N IS A PA �AME T E� THAT HAS 8E£:N IOE�TIFIF.O TO MONITOR THE 
;oNC TIJNING OF A UNIT TO FNS<J�E TH E uPERAT!uNAL PERFoRMANCE OF THAT UNIT IS ACCEPTABLE TO MEE' 
fHE PRIMARY UbJECTIVES. �EDLINE FU�CT !OhS ARE MANDATORY. 

l-4> '''tA5l.JREMf ��---A 'IEASUREME�T IS A S PELIFIC UAT A CHANNEL OF INSTRUM ENT ATION "CN!TORING A S I NG L E  
h.JNCT JJN. 

J-4t.> II'ISTI<U'-IENTATIUN---JNST�U,..fP\TATICt-. IS THE El.fUlPME:NT THAT ACQUIRFS, TRANS"'ITS AND MONITORS OATA 

FuR PE R FUR.A NC E  EVALUATil� OF S PACE VEHLCLE AND JPENAT!UNAL SUPPORT ITEMS, 

MISSION kE\1 DATE 

APOLLO 15 HL 5/3171 

SECTIO� 
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R ITEM 

N A S A  - Man ned Spacecraft Ce nter 
M I S S IO N  RULES 

SECTION 1 - GENERAL GUIDELINES - CONTINUED 

1-47 COUNTDOWN--- THE PERIOD Gf TI �E COMMENCING WITH START Of THE OFFICIAL COUNTDOWN CLOCK. DURING 
THE INTERVAL Of TIME PRICR TO THIS PERIOD, TASK ACCOMPLISHMENT IS NOT STPICTLY TIME RELATED A�O 

A HOLO I S  A MEANINGLESS TERM. THE OFFICIAL CCUNTOOWN CLOCK STARTS AT THE BEGINNING OF LAUNCH 
VEHICLE BATTERY INSTALLATICN. 

1-48 PROCEED---CONTINUE IN ACCOROA�E WITH PRES CRIBED COUNTDOWN PROCEDURES. 

1-49 HOLD--- INTERR UPTION OR DELAY OF THE COUNTDOWN FOR ANY R EASON, SUCH AS UM'AVORABLE WE AT�E R, 
REPA IR UF HARD WA RE , OR CORREC TION OF CO N DIT IONS UNSATISFACTORY FJR LA UNCH OR F LIGHT. 

1-�J HULD-PO I NT---A PREDETERMINED FCINT WHERE THE COUhTOOWN MAY BE CONVENIENTLY I�TERRUPTEDo 

1-51 5CkUB---THE LAUNCH IS TE �MIN 4TE G TO "E RESC HEDULED. 

1-52 RECYCLE---THE COUNTDOWN IS STOPPED A
.
ND RET URN ED TO A DESIGNATED POINT OR A S  SPECIFIED IN THE 

LAUI�CH MI SSION RULES. 

1-53 TURNARO\Jf>J liME---TUkNARUUND TIME IS THE TOTAL TIME REQUIRED FROM A SCRUB TO THE NEXT SCHED UL ED 
LIFTOFF TIME IT-01 IN CL UDING RECYLCE ANO C CUNTOOWNo 

1-54 CUTJrF---THE AUTJMATIC UR �A�UAL COMMANU T O  STOP THE L AUN CH SEQUENCE AFTFR INITIATION OF T�E 
1'AUTOMAT IC LAUNC� SEQUENCE''. 

1-55 LIFTUF·---Trit EVENT UEToR�INEC "y T H E  INSlKUMEN TATIUt, UNIT UM BILICAL OISCUNNECT SIGNAL AND n 
THE P�I�T IN T I�E WHEN PLUS TIME COMMENCES. 

1-56 AtlO•T---MISS ION TERMI NAT I O� BY UNSCHEDULED INTENT IONAL !>EPARATION OF THE SPACECRAFT FROM THE 
LAUNCH VEHICLE PRIO R TU OPB ITAL I�SEkTIUN. 

1-�7 tA�LY �ISSIUN TERMINATIO�--- LNSCHEDULEO INTENT IUN AL MISSION TERMINATION AT OR AFTER ORBITAL 
INSEI-l.TION. 

1-Stl MISSIU' PERIUD H RM IM TICN (LCNAR LAI<IliNG • IS SION I--- MISSION PERIOD TERMINATI:ON OCCURS UPON THE 
KELEASE t:F THE FLIGHT CkE•• FLIGHT H AI<DWARE, OR RELE ASE OF THE L UNAR SAMPLES TO AP PROVED 
PrtlNC IPlt I�VEST IGATUkSt hhiC� EVEk OCCUR S LATER. 

MISSION REV GATE SECT ION 

APULLU 15 F�l 5/3/71 GE NERAL 

GU IDol INES 

GROUP 

UHSF GENERAL 
RULES 

PAGE 
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R ITEM 

N A S A  - Manned  Spacec raft Center  
M I S S I O N  RULES  

SECT ION 1 - GENERAL RULES AND SOP'S 

1 GENERAl 1 

1- 1 THE F L I GHT M!SS!UN R U L E S  CUTL I N E  PREPLANNEC OECLS!ONS D E S I GN ED TO M IN I M IZE THE AMO UNT Cr 

1\E AL-T!ME RAT!UNAL IZATION R E CU.!RED WHEN NON-NOM INAL SITUAT IONS OCCUR O�R!NG THE TFRMaAL 
CUUNTOUwN, THE F L I GHT PHASE, AND RECOVERY OPERAT IONS. 

1-2 WHENtVER POSS I BLE � THE CPEW A�O G R OUND W I LL VER I F Y  All MALFliNC TJONS. WHENEVER THEPE IS A 
CONFL I C T BETWE E N  SPACECRAFT A'D GROUND T E L EMETRY R E ADOUTS, THE SPACECRAFT READOUTS ARE P�l�E 
!ASSUM ING THE SPAC E C R A F T  . HAS ADEQUATE I NSTRUMENTAT ION AND THAT APPL ICABLE SPACECRAFT COCKP IT 

RE ADQUTS A R E  OPE R A T I O N A L!. 

1-3 SPACECRAFT LAUNCH W I LL NGT BE ATTEMPTED IF KNOWN SP AcECRAfT SYSTEMS MALFUNCTIONS W ILL L IM IT THE 
MISSION DURATION SUCH THAT ACCOMPL!SH•ENT OF TH E  PRIMARY DETA ILED OBJECTI VE S  W ILL BE 
CG�PROM! SED. 

1-• oHEN A CONFLICT OF FL I GHT PLH ACT IVITIES OCCURS, THE F L IGHT D IRECTOR o!Ll DETERMINE JHE 
PKIOR I TY OF ACT I V I T I F.S .  

!.-5 1,, SJ•"E !"STANCES, THE SPEC IF !C � I !>SHJN RULES MAY DEVI ATE FROM T H E  GENERAL GU IDELINES CONTAINED 
lN PART I OR fROM THtSE GENERAL k U L C S . THE SPECIFIC MISSION RULE Wlll APPL Y lN All CASES, A�O 
THL UEV I A T I ONS F�OM THE G E NER�l GU IDEL I N ES WILL �E NOTED. 

l-o THe rL!CHT DIRECTOR MAY, AFT E R ANALYS I S  Uf THE F L I GHT, CHOO SE TO TAKE AN� NEC�SSARY ACTICN 
NEWU I RED fOR THE SUCCESSFUL CC•PLET I ON OF THE M I SSION. 

l-7 11lS� I uN RULE L I MITS THAT ARE CUI'tSIDEKt:O Tt.: UE INT E R IM 0� UNCONF I I\Ii'IEO NUMBERS W ILL 6E UNDERL INED 

[,, TH I S  PUBLICATION A'O ALL SU 8S E YU ENT R E V I S I ONS UNTIL THE NUMBER S ARE CONFIRMED BY THE 
�tSPIJNSIRLE NASA AGENCY. 

1-8 THE SYSHr<S LI M! H L I ST E D  IN THESE RUHS ARE THE AC TUAL V EH I CLE L IM ITS AS WELL AS THE Y ARE KNOON 
"'D UNDERSTOOD AND AKE NCT BIASED TQ COMPtNSUE FOR T I ME DELAYS OR TNSTR UMENTAHON ERRORS W I THIN 

THE SPACECRAFT AND MSfN DA TA/C!SPLAY SYSTEMS. 

l-9 UNLESS STATED OTHEKHS E ,  M_.OATOkY AND H I GHLY CES!KABLE INSTR U M ENTAT I ON flf:QU IREMENTS A�E 
SATISFI ElJ BY ElTHfP, UNBUARO CR PCtJ CAP ABILITY. 

MISS ION REV DATf S E C  T!ON 

APULLU 1 F�l 5/3/71 GENERAL 
RULES !\NO SOP' 
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� I TE M  

N A S A  - M1 n n ed S pacecnft C e nter 
MISSION RULES 

SECTION 1 - G•NFRAL RIU F< AND <nP• < - IOllNTINUEO 

1-10 MANDATORY SPACE VEHICLE I NSTRUMENT A T I O N  FOR THE PURPOSES eF 
.
FL I GHT M I S S I ON RUt E S  MUST BE I N  

CONSONANCE W I TH THE F O LLCWING CRIT E R I A--- ! R E F ER�NCE OMSF GEN ERAL RULE 1-421. 

A. KEQU I REO TG INSURe FLIGHT CREW S AFETY. 

B .  REQU I RE D  TO I �PLEMEN T  RULES R E SULT lNG  IN LAUNCH ABORTS. 

C. REUU I REO T O  I�PLEMENT RULES R E SULT ING  IN EARLY M I S S ION T ERM I NATIO�. 

o. kEUU I RE D  TO MAKE DEC I S ION TO CONT I NU E  TC THE N EXT MI S S ION PHA S E .  

THE MANDA TORY I NS�RUMcNT AT I O N  LIS T I NGS I N  THIS DOCUM ENT W I LL B E  C R O S S-REFERENCED T O  THE 
APPkOPRIATE MtSSION RULE MEE T I NG T HE ABOVE C R I T ERI A. 

1-11 THE CRI TER I ON FOR CATEGORIZ I NG INSTRUMENTATION AS H I GHLY D E S I RABLE I N  THE FliGHT MI S S I ON RULES 
1; ANY I NS TRUMENTATION RE�UIREO FOR NORMAL S Y ST E MS MANAGEMEN T OR R E QU IRED FOR F L I GH T  CONTRCL 
OECISIO�S NU T IN IHE MANOATG�Y CATE�CRYo 

1-12 <f C•IMMANOS W I LL NOT BE TRANS•ITTEO TO THE SPACECRAFT OR LAUNCH V E H I C L E  OUR lNG THE lAUNCH PHASe 
ui•LE;S SPECIFIC MISSION RU LES ARE loiVOKED WHICH REQUIRE CCMMAND ACT IVITY. 

1-t:l T11E LAUNCH OPERATIONS MA� AG& � olll INFORM T HE FliGHT DIRE CTOR WHEN T HE SPAC E VEHICLE HAS CLEARED 
THt UMB I LI CAL TO�ER BY STATI�G 11CL E AR TU�ER ' '  OVER CHANNEL 111. 

1-14 THE CU·"�ANU P I L OT MAY lNIT IHE SUCH INFLIGHT AC T I ON AS HE DEEMS E S S E N T IAL FOR CREN s
·
AFETVo 

1-1; I" THE E \'E NT OF LOSS OF CC�MU, I CA T I ONS BETWEEN T HE MSFN AND THE S/C, THE COMMAND PILOT W�LL 
•SSUME ;<ESPON S I R I L I TY OF. • I S >ION DlRECTirJN W I THIN T HE F�ORK OF THE MISSION RUL.ES, 

kULE NUMBE R S  1•16 THROUG� 

1-l I AKE R E 5ER\'ED. 

M I SS I ON REV CATE S ECT I ON GROUP 
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N A S A  - M1 n n ed·  Sp�eecnft Center  
M I S S IO N  R U L E S  

SEaT I ON I - GENERAL RULES ANO S OP'S - CONTINUED 

I'TEM 
-----

--------------
• OEFI�ITIONS • 
------.--------

1-24 ASAP---AS SCON AS PH.ACTJ CABLE I I. E., AS SCCN AS POSSIBLE AN D REASONABLE!. 

1-<5 PTP---A PREFERRED TA,�ET POINT IS A ST RATEGICALLY LOCATED SET OF COORDIN A TES FOR WHICH THE 
SPACECRAFT SHOULD BE TARGETED IF IT �ECOMES NECESS ARY TU LAND ON THAT RE VDLUTIO�. 

1-U ATP--- AN ''ALTERNATE TARGET POINT'' IS A STRATEGICALLY LOCATED S E T  OF COORDINATES CHOSEN TO 
f'KOYIOE A SPACECRAFT TARGET PCINT MIDWAY dETWEEN PTP'S. 

1-27 NEll BlST PIP---4 PREFERRED TARGET PCINT WHICH CAN BE KEAC HFD BY THE SPACECRAFT WITHIN TbE 
CLJNSTRIUNTS I MPOSED bY THf S PACECRAFT PROBLEM CAUSING AN EARLY MISSIO� TFR,..lNATfON AND ALLOWit-.G 

THE BEST PCSSIOLE REENTRY ANC LANDING AREA CGNDITIUNS. THE MISSION WILL NUT PROCEED TO THE NEXT 

PHASE UNLESS SPECIFICALLY NOTED. 

1-Zo •E E NI�R ASAP---AEENTER AS SOO• AS PRACTICABLE !I.E., AS SUUN AS POSSIBLE AND REASONABLE!. 

l-0::'• T£f.','lf�MTI: ASAP---REENTER hiTH T HE MINIMUM Tl{lP TJME TiJ AN UNSPECIFIED LANDING Aft.E'A. 

1-3·; C�ITICAL MA�EU�E KS---

!AI ANY BUR. RE�UIRED TC EFFECT CREW RECOV ERY WHEN THERE IS NO AL TERNATIVE �ETHOO FOR OBTAINING 
Trl� NECFSSAKV DELTA V U� 

t(c) A.�V RE�Ul�EO BURi� WHERE THE USE UF A OEGRAO�D SPS IS P REFERABLE TO THE USE OF ANY AVAILABLE 
ALTtRNATlVE H�THOU. THE MANUEVE:H.S TABULATfD ON MR 3-96 HAVIt-.Ki SPS LIMITS OF "�E"I 
OR "LCOSt" ARF GEN ERALLY CATEGORIZED AS CRITICAL BURI<S WITH THE DEGREE OF CRITI C Alln 
INDICATED BY THE F.NGIH LIMITS A�O CREW ACTIUN� SPECIFIED IN THAT TABLE. 

1-31 NdN-CRITicAL BURN--- A NUN-C•!TICAL oUR" IS ANY uTHEk BURN AND INCLUDES THOSE CHARACTERIZED ev 

1' TIL>HT' 1 Li"ll TS II-. MR 3-86. BECAUSE Of TRAJECTORY C()>.510ERATICJ6 OR OTHER RfASONS A 
'UN-CRIT ICAL BURN MAY, n"CE I�ITIATEDo CHANCE CLASSIFICATION. ALSO SO�E RLRN& CONSIDERED �S 

NUN-CRITICAL MAY 6E ReCL ASSIFIED IF, IN THE tXtiTING MISSION SITUATION, THE FLIGHT DIRECTCR 
JUU�E S ITS VALLE TO BE CCM:NSURATE WITH AI('( INCREASED RISK. 

l-32 tARlV STAGING---UNSCHEUULEO SEPARATICN OF THE S-IVB STAGE FROM THE 5-II STAGE. 

MISSION REV DATE SECTION GROUP PAGE 

APOLLU 15 F�L 513111 GtNERAL DEF INITIONS 
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R ITEM 

N A S A  - M1nned  S pacecraft Center  
M ISS ION  RULES  

SECT!CN I -GENERAL RULES A�O SCP'S - CCNTl.UEO 

1-33 C ONTINGENCY ORBIT INSERTION ICOII--- H SPS PROP�LSIH MANEUVEP WHICH WILL PROVIDE CSM INSE RT ION 
INTO A SAFE ORBIT lt<P GRE nER THAN OR EQUAL TO 75 ��� I� THE FVENT OF AN SLV FAILURE OCCURRING 
IMMEDIATELY PRICR TC I �SF.RTION, OR IN THE EVENT CF DEGRADEC SLV PERFORMANCE, 

1-34 S-IVB DESTRUCT PACKAGE SIFI�G--- THE E�ERGENCY DESTRUCT PACKAGE IS SAFED BY THE RSO TRANS�I TTING 
A COMMA�D WHICH PcR�ANENTLY R EMOV ES POWER FR CM THE RANGe SAFETY RECEIVERS. 

1-35 S-IVB SAFING--- A PASSIVATIJ� SE�lJENCE IN WHICH S-IVB LOX, LH', AND HIGH PRESSURE SPHERES ARE 
DEPLETED, 

1-36 PRELALNCH Pt<ASE IPREL�I--- T"E TIME INTERVAL FROM T�E COMPLFTirN OF THE FLIGHT READINESS REVIEW 
TO L1 FTOFF, 

1-�7 FL IG�T PHASE--- T�E I�TERVAL FRO" LIFTOFF THROUGH SPLASHDCWN. FfR MI SSION RULE PURPOSES THE 

FLIGHT PHASE IS FURTHER SUBC!VJDFD AS SHCWN BELCh---

A. LAUNCH P>ASE--- FRC• LIFTCFF THRrUGH !NSERT!C� (TBI THRO!.GH TB4) 

B, EARTH G•filT PHASr--- FROM !NSERT!C� THRCUGH S-lVB CUTOFF FDk TRA�SLUNAR INJECTION ITLII 

C. TC AND E PHASE--- •oc• C S./5-lVB SEPARAT!C� T�RCUGH L• EJFCT!C� FR CM SLA 

O. T�ANSLU�AR CnAST PHASE--- FRC� S-IVB CUTOFF FnP Tll THROUGH LOI 1 CUTCFF 

E, CCCKFIJ FH�SE--- T�F T !ME INTERVALS DURING WHICH THE LM ANC CSM �RE COC�EO 

F, LU�AR oReiT PHASE--- PFCM LC! CUTOFF T O  UNCCCK!�G AND 0RO' " E COC KH G TC TEl CUTOFF 

G, LNOC CK!C PHASE--- For• U�C CCKl �G TO CSM CIRCUL�RlZAT!ON 

H. FRE-Cr.JI PHI!SE--- FRO� C:JFCULARIZATtCN TC POt 

I. POWFPFC CESCE�T--- T�f li�F INTERVAL FRC� T�E I�ITIATION rF T�E POI ��hE� �E R TO TOUCHCCW� 

1. PCI TU POI + �+11 - r tJR I �G T!iJS TJMf PERinO, T�E L� CA� ABCRT T�E POWERED 
JESCENT A�D GET INTfl ORBIT liSING THE OPS �NLV ANC RETAIN THE DESCENT STAGE 

AFTF.P I N SER;TfON. 

2. POI + �+lC TC HIGH GtTE - THIS PER IOD E�DS �HE� THF � AN EU �ER IS HADE TO 

VliUhllY A'U!RE THE LANOING SITE, 

�. HlGH GATE rr Tf1t.CHOOioN - LANOI�G S ITE VIS.6BILITY TC TOUCt-DClltoiN. 

J, LUNAR SThY PHASE--- THF T !ME INTERVAL FRC� TCUCHCOWN UNT lL I !FTOFF 

K, EVA--- T>t T IME l'TERVAL FR(M l" CEPRESSLR!ZATI(N 13.� PIIA A�O CECPE ASINGI LNTIL L� 
REPRESSURIZATJUN t!.� PSIA A�J INCRE A SI�GI 

L. ASCEt\T PHAS�--- T�F TI,..F lf\TERVAL F�C,.. LIFTCFF TC LM tN5FF-TJflN INTC LUfo,AR CRBIT 

M. RENOFlVOl.S--- H·E l l ""r IN T!=;R V AL FP!'J"' INSERTIC� INTO LUN.&� 'J:..Pfl AFTER ASCENT OR AfTER AI\ 
ABORTED DE SC ENT UNTIL CSfoi/L"' COCKING 

N. TRANSEAI-(TH COA ST PHASF--- FPC,.. TEl CU T OFF TO CI-I/S"� SEPARATIOPI.: 

O ,  ENTRY PHASF--- FRr• C•is• SEPARATIC� TC S�LAS�COWN 

Rf\t CATE SEC TID� GROUP 
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k IH� 

N A S A  - Man ned Spacecraft Center  
MISS ION  RULES 

SEOTIO� l • GE NE RAL RULES AND SOP'S • CONTINUED 

1·3ij RtCOVERY PHASE---THE T IME IN TERVAL FROM SPLASHDOWN .TO DEL IVERY OF T H E  FLIG H T  CREW AND SPACECRAfT. 
Tu DESIGNATED. LAND BASED I N S T ALLATIONS, 

1-39 RtENT RY OEFINI li ONS---

A, AuTO�ATIC---�EENTRY CONTROLLED BY CMC WHICH OUTPUTS BANK ANGLE COMMAND TO THE RCS, 

o, C L OS [ D LOO P---REENTRY CONTR OLLED BY THE CREW MA NUALLY FLYING BANK ANGLE �ODULA TI CN USING C�C 

E NT RY PROGRAM O UTPUTS. 

C. U PEN LOOP kEENTKY---REENTRY CONT KOLLEO BY T HE CREW USING SPACECR AFT DISPLAYS AND FLYING•--

! .  BANK ANGLE IRR 0•901 AND RETRB JRL 0•901, · 

2. C u�SlA NT BANK ANCLE---CKEW FSTAoL !SHES AND t�AINTAINS A CONSTANT BANK ANGLE. 
(CONSTANT BAN< ANGLES GREATER T- 90 DEGREES WILL NOT BE FLGIN EXCEPT WHEN 
SKIP-OUT RULE IS VIOLATED.) 

1, �OL LI NG REENTRY---MAINTAIN CONSTANT lB OEGRE6S PER SECOND ROLL RATE. 

4. EMS RANGING·--CctlSTANT BANK ANGLE IS HELD TO lG, n£N THE RANGE-TD-GO DISPLAY 
AND THE RANGE POTENTIAL LINES ARE Ca-\PARED TO J'OOULATE THE BANK ANGLE, AT 

RETRB THE PRESENT BANK ANGLE IS REVERSED. 

0 .  Cu,;:;TA•T G E�TRY---CREO CCNTRULS T HE BANK ANGLE TO MA INT AIN A SPEC IFIED G LEVEL. 

E, tMS REENTRY---CREW CC�TROLS T HE BANK A�GLE TO MAINT AIN A CONSTANT G UNT IL VELOCITY L E S S  THAN 

25,500 FPS. THE EMS IS THEN USED TO CctlTROL RANGE BY NULLING THE DIFFERENCE BETWEEN THE 
RANGE-To-GO COU>ITER AND THE RANGE POTENTIAL GUIDELINES, ALL I'ANEUVERS ARE OVERRIDDEN AS 
NECESSARY TO PREVENT AN ctlSET OR OFFSET VIOLATlctl, 

1-4<' lJPEkATl�NAL FCOT�klNT-·THE A � EA THAT IS UHERATIUNALLY ACCESSIBLE USING THE GSN0EMS,AND CONSTA�T 
4o lt•TRY '�ODES ANO ALLOWI�G FCR THEIR ASSOCIATED DISPERSIONS, T H E  GSN P�RTION IS AK AREA <70 
,,,; Td El THER SIDE OF THE GROO�D TRACK AND EXTENDING FRUH 915 NM FROM EI TO zono NH FROM EJ, THE 
t>b AKEA IS THE AREA fRO" o1 �M UPRANGE TO 91 NM DOWNRANGE AND t52 NM IN CROSSR ANGE ABOUT T�E 
CONSTANT 4,; TARGE T POI�TS. T�E CONSTA�T 4G A REA IS THE AREA 110 NM UPRANGE TO 140 NM DOWNRA NGE 
ANU :!:27 l'tM C KUSSRANGE AH&.:UT THE CUN!:. T ANT 4G TARGET PUII�TS. 

l-41 ILlckNATf �ISSION··-ANY CEVIATION FROM T HE NOMINAL MISSION T IMELINE WHERE FURTHER MISSICN 
IJUJF.l. T IV t:S ARE CONSlOEREL BE FC�E THE ENG UF THE MlSSION. 

l-4; CONTI NUt ·�l:>SION·•-ThE C CN TI •LE MISSION RULING FOR MALFUNCTIONS INDICATES Tf<AT THE MISSION WILL 
HE Cu�TJ�UED (,; ACCOPDANC� WITH P,;E;tNT PLANS UNLESS OVERRIDING FACTORS ARE PRESENT WHICH WOULD 
LAU>l St LE C TIL' Jf AN ALTER�ATE CHOICE, 

1-43 <VASIVE HANEUVER--- U:>E OF RE S IDUAL S -IVB PROPELLANT S TO ACHIEVE T HE FOLLCWING IN ORDER C� 

. 

"klURI TY---

1, A REDUCTIO� IN THE PROHAoliTY UF S -lVB AND SPACECRAFT R ECON TAC T, 

2. A KEOUCTION lN lHE PRUBA.tHllTV lJF !>-IV� EARTH IMPACT· 

3. AN INCRtAH IN Tf<E P RcBA elL I TY Gf :>·!VR L UNAR IMPACT. 

MISSION REV OHE 5E C TION GROUP 

APtJLLO 15 F NL 5/3171 GENERAL OEFINITIClNS 
RULES AND SOP'S 

PAGE 
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R ITEM 

N A S A  - M1nned Splctc rlft Center  
M I S S IO N  RULES 

S EC T I O� 1 • GENERAL RULES AND SOP'S • CONT INUED 

1·44 LUNAR AOOR T HODES AFTER EARLY LCI SHUTOFF (REFERENCE RULE 5•61 FOR ABORT MANEUVER DEF I N I T I ON) 

D P S-·· 

A. MODE - l -- 0 TO "809 FPS IAP PROX LOI IG N TO 1+.511 

B. MODE-ll·-- 809 TC 1 3 1 3  FPS IAPPROX 1+57 TU 3 + 0 71 

C. •ooE-111--- 1313 TO COMPLET I CN IAPPROX 3+07 TO 0/0l 

L-45 SA TURN L/V T I HE�ASES---

TIME BA SE DEF I NITION 

Ttll L I FTOFF TO S•lC INBOARD 

ENGINE CV TOFF 

NOMINAL IN IT I A TE TI ME 

0+00 

TB2 S• I C  I NBUARD ENG I NE 
CUTOFF TO S-I C OUTBOARD 
E NG I NE C UTOFF I S- I C /S•II 
STAG I NGI 

TB3 S- I C  OUTBOARD ENGINES 
CUTOFF TO S-11 CUTOFf 
IS-11/S-IVB S TA G I NG I  

Tfl4 S-11 CUTOFF TO S- I VB 
F I RST BURN CUTOFF 

Td5 S-IVB F I R S T  BUHN CUTCFF 
TC S·IVB RESTART 
PREPAR A T I ONS IRES TART 
M I NU S  91 3Aul 

T06 S-IVb R�START MiNUS 91 3811 

TO S-1 VB SECOND 
BURN CUTOFF 

To7 S-IVB SECOND CU TOFF 
TC START OF S · I VB 
EVA S I VE MANEUVER 
BURN 

Tn8 STAHl UF EVASiVE BUR� 
TC END OF S-IVB/It 
LIFE T I ME. 

KUlt NUM AERS l-4? TH�OUGh 
1-47 ARE R E SERVED. 

MISSI O N  ReV GA T E  

2+15 

2+44 

9+18 

1 1  +.46 

2+20+48 

2•36+22 

4+14+22 
IBV GROUND C MD.l 

SECTION GROUP PAGE 

APCLLO 15 F NL 5/3/71 GENERAL DEF I N I T IO NS 

RULES AND SOP ' S  l-6 



R I TE M  

NASA - Ma n ned S pacecraft Center  
M I S S IO N  RULES  

S E t T I ON 1 - GENERAL RULES AND S OP ' S - CONTINUED 

---·--------------- --------------------

° CR I T ER I A  FOR TARGET POINT SELftHON ° 

1 - 4 <1  T H E  C R I TE R IA L I S T E D  B E LOW W I L L  BE USED WHEN CHUOS I NG BETW E E N  TWO OR MOR E TAR G E T  POI.NTS. ' THt 
C K I T I CAL I TY OF THE M I &SI CN S I TUATION W I LL AFFECT T H E  APPL I CAT I O N  OF T H E S E  C R ITER I A .  

PR I OR I TY 
ACCEPTABLE LAND MAS S  .LE AR ANC E 1 

ACCEPTABLE W E A T H E R  CONO I T I CN S  FOR R ECOV E RY O PERAT I O NS 2 
AN D CM S T R UC T URAL I NTEGR I T Y 

C A PAB I L I TY OF R ECOVERY F C R CE S 3 

CCl+WICATION WITH 1HE SPACECRAFT FROM A GROUND STATION AT LEAST 
40 MINUTES PRIOR TO DEORBIT BURN" 4 

> Ur F I C i t N T  DAYL I GHT FOR RECOVERY OPERAT I ON S 5 

A bKOUNU STATt ON F O R  POS T-DE C R B I T  BU RN • T R ACK I NG 6 

Vu iC� C U � TACT PR i u R  TO A�G C U � I �G UE.CR B I T BURN• 7 

PO>T-•LACKOUT TRACK I NG D A T A  AVA I L A B L E  FOR REE NTRY I AS 9UM E S  8 
PRe-oLACKO UT AC� UI S I T I ON S l  

bKOUND S TA TI UN S  AVA I L ABLE TO CBTA I N  DELTA V C  READOUTS AND TO 9 

P A S S  C R E W  BACKUP GU I DANC E 'UANT IT I ES 

*OR F I N AL •cc MANE UV E R  

l-4G LUNAk RET\JR� E N T i\Y RANGE PR I CR ITY--- T HE RELAl i V E  ENT RY R AN G E  1 4000000 F EE T  TO SPL A S H !  P R I UR I TY 
I S  AS FULL C W S---

A. 1200 - 1 400 NM I NO M I � A L I  

� .  1 400 - 1 800 N M  ( US E D  T O  A v O I U  W E AT H E R V I OLAT I ON S  I N P R I O R I TY A . )  

C .  180•i - 2500 ,,M I US E O  TC A � C I D  E XT R E�E WEATHER V l u L AT I ON S  IN P R IOR I TY A A�D 8 . 1  

K ULt NUMHE R S l -50 TH RO UG H 

l- 5 5  ARE RE SE R V E D. 

M I S S I ON R EV D AT E S E CT ION GROUP PAGE 

A POLL O  1 5  F NL ' 13/71 GE NE R AL T ARGET P O I N T  
K U L E S  A N D  SOP ' S S E L o  CR I T E R I A  i-7 
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R I TE M  

N A S A  • Manned S pacecraft C e nter  
M I S S IOII II U L E S  

SEC T I O N l - GENE R AL RULES ANO SOP ' S - CONTINUED 

' P R E LAUNCH RU L E S  • 

\- 56  NANOAlURY - THE �UG N i l AN T  FU GHT CONTROLLER • ILL RHUEST A HOL D OP A CUTOFF F R OM THo H I GhT 

D l kt C TO R  IN C A S E  OF A LOSS o• F AI LU� t  OF A MANDATORY I T E M .  P R I OR TO T- 1 M ! � ,  F A I LUR E S  CF 

MANDA TOR Y I TE M S  • I L L  �t CC�F I R•EO PR I OR TO REQUEST I NG A HOLD OR A CU TO FF , A F TER T-1 M I N ,  CU T LF F 

� I l l SE R EQUE S TE D FUR M A h C A T � R V  I T E .�S � I THOUT VE R I F I C A T I O N  DUE TO THE L I M I T EU T I ME R E MA I N I �G, 
AT T- 20 SE C ,  A l l  MANDA T O R Y  I T E M S  W I L L REVERT TO H I GHLY D E S I RARLF UNL E S S S P E C I F I C A L L Y  DE S I GN A T E D  

A >  MA NDA T ORY T O  l/0, R E F t R E . C E  T H E  LAUNC" M I S S I LlN RUL E 5 OO CUM E � T  FOk SP E C T F IC PROC E DURE S .  

l- � 7  H l b H L Y  O f S l RA B L t - THE C n G � I l A�T F L I �HT CU�THCL L E H  W I LL � OT I F Y T H F  FL I GHT D I RFC TOR I N  C A S E  � F  A 
LU S S  UK A f A I L U Rt OF A H I G H L Y  DES I K A � l �  I T EM C S f .  A tlOLD M AY B� CALLED B Y  T H E  F L I GH T D I RE C TOR Til 

k f P A I >\  TH I S ! T E ,, I S I  w H E N  I T  I S  CuNV E N I ENT AND I F  T H E E S T I M A T E D  T ! M F TJ R E P A IR OR R E PL A C E  Tht 

I I E I1 1  Sl I S ACC. E PT A k l [ .  ALL H I GhL Y JES I R A B L E  IT EMS R EV F P T  Til  O E S I R A�L E AFTER AUTO SE QUE�Ct 
'S T AR T .  

1 - !: .J lJ i:: � :d '- ,'\ :J L f  - F L I GH T  C UN T R. O l LE i� S  W i ll NlJT C A L L  t--OLUS F U R  T H E L O S S  ,)f D t S I P ABL E I T E M S  A S  T H F Y  A P E  
tlLACEt) I f\  Hl l S  C � T E G L! k 'l'  !H:.C.A.USE THEY A.RE I T EMS 'J f- SUf'llliRT WHiCH A. f\ £  D F  M iNOR t MPORlANC.E l G  

f L J ,jtJT O P E R A T I O N :, .  

�.- 5 ':- '1 �� U>\ l C UT O f- f  W I L l NflT H E  .6 T T t M P T l: O  F R C M  T - 1 1  S E C O N DS ( I: N ti l N F.  IIJN I T I O � J  T O  T - � .  

� u u :  �UNB F A S  l - 6 )  TH R CJ lJ G t

l- 1) 5  4.RE �E SF. R I/E O .  

M l  SSI ON R E V  IJ A T E  S E C T  I C N  G ROU P 

A P L.lLLU 15 F l\ l  5 / 3 / 7 1  G E N E < 4 L  L AUNCH 
� U L E S  A�D SUP' S RUL E S  

P 4GE 
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K I H M  

1-60  

N A S A  - M1 n n ed Sp1cecr1ft  Cen ter 
M I S S IO N  RULES  

SEC T I O� 1 - GENERAL �ULES AND S OP ' S  - CO NT INUE D 

1 LAUNCH A BORTS ' 

A B O R T  RE QUE S T  CQ,'1HANUS A R E  C C•M ANDS T R ANS M I T T ED FROM I H E  MCC OR L CC W H I C H  I L LUM,I NA T� TttE 

REQU E S T  L I GH T  ON THE C OM fiiA t\U F I LOT ' S  PANE L .  T H E ' ABORT L IG H T '  AND A V O I C E  R.F.PORT ' AB O R T '  

A / G  A R E  C G� S I OE R EO T ku CUES FCR T H E  C R E W  T U  TAKE T H E  NECtSSAR Y  AC T I ON T O  A B O R T  THE M I S S I O N ,  
�klJUND W I L L  U S C  TWO l N DE P fND t: f\T  C U E S  P R I OR TO T R ANS M I T T IN G ' ABORT R E Q U ES T . •  ADD I H ONAL C U E S  
T rl t C R E k W I LL C CME F kOM C N B O A R C  l N O l CA T I ON S ,  

A B O R T  
O V f k  

TH  

F C I< 

l - o 7  A � U K T  AC T I O� C A N  8 E  I N I T J AT � C O � L Y  BY T HE C R E W  O R  T H E  E D S . 

1- o o  hH�NE VEk PU S S I B L E 1 A L L  A A L R T S  A�O E A R L Y  M I SS I ON T E RM I �AT I �N S  W I L L  B E  T I MED F C R  A W A T E R  L A ND I NG .  

1 - l .._, T H E  F L I G h f  U l tl E C TOR W I L L J f\ I T I AH T H t:: AHOR T k l:: l.!U f: S T  F O R  S P AC I::Cfl. A F T S Y STEM M ALF UNC T I O,....S .  

l- 7 �  r H [  � L I � H T  UYNA � I C S  OFF I C E R  � I l l I N I T I A T E  T�E A B O R T  k EQU E ST COMMAND DU� l N G  T�E F L I GH T  PH A SE If 

fHE S P AC E V � H I C L C  tX C E ED S T H � F L I GHT DY NAM I CS tNV E L OP t . 

t - 7 1  T H E:  d Ll!.I S T E R  S Y S T � M S  f: �t. J t\ f E R  II I LL I N I T I AT E ThE 4 t:W I H  R E Q U E S T  COMMAND B A SfO t.;PON LAUNCH V EH I C L E  
T I Nb - C K I T ! C A L  � Y � T E M �  MA L F UNC TI ONS THAT o U U L J  N O T  A L L O W  A S A F E  I N S ER T I ON OR C O N T ! NUA T I UN T J  A 
t l luH T O Y 1� AM I C S  L I � I T  l l � E .  

1 - 7 2  T � t  ·J N L Y  K SC P G :::. J T J iJf'< T H A T  W I L L H A V t  A f W�T k E CU E ST C A P At H L J T Y I S  THE LAUNCH CPF.RA T l ONS M A N A G f fo: �  
l � E  l A U��1i �PE K A T I UNS M A N A G E q  �AY �c��o A N  ABUAT K E U U E S T  FROM THE T I M E  THF l AUNCH F SC AP E SYST EM 
I S  A � M E O  UN T I L THE S P ACE � E � l CLE R�ACHES S U F F J C I E � T  A L T I TUDE TO Cl EAR THF T O P  OF THE UMB l l i.C�l 

TlJt�l: "'. . PR I CR TG T R A f j SF f:: K JF co r..T R OL T C  T H E  F L I GHT C I R f:CTOR , THE L A U N C H  OPERAT I ON S  MANAGER W i ll 
J ,� J T l \ TE THE A � U R T  R E U U F S T  C � ��AND FPU� K S C  � A S E O  U1� T HE CR I T ER I A  DE F I N E D  I N  THE L MRD . T H E 5 E  
I · � c  LJUt---

� .  �AJ L P  S TR UC TUK AL f A I L � � E  O R  f X PLDS I U N  

r, . .�tGA T I V E V E R T I CAL M C T I C � 

� .  �NC O � T R C L L A B L �  VE H I C L E  T I L T I � G 

U .  C A T A S T R C PH J C F I M E S  PR I O R  T C  L I F T O F F  

M I S S I O N  R t: \1  C A T E  S ECT ION l>RUUP 

A POLLO 15 F ' L  5 /3 / 7 1  G E N E K A L  L AUNCH 
R U L ES A�D SOP 1 S  RUL E S 

P � GE 
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R I TEM 

N A S A  - Manned  S pacecraft Center  
M I S S I O N  RULES 

SECT I ON l - G E N ERAL R U L E S  A N D  SOP' S - C C H ! 'I I FO 

1 - 73 T H E  R SO CAN SHUT OOw� THf SL V �y T R ANS � ! TT ! NG T H E  • f C C  cn•MANO WH I CH A L SO L I G H T S  THE A B O R T  
R E Q U E S T  L ! G H T '  I N  TH E S PA C E C O A F T .  THE M f C O  W I L L  I N I T I A T E  A � A U T G - A BO R T  I f  TR AN S M I TT ED P R I OR TC 
E O S  D I SA BL t .  T H E  MFC C C O . M ANO I N I T I A T E S  A 4 . 1  SEC T I MER ' O N  THf G R C U � O  f C A P E  R S C  C O N SO L E  C H Y i o  

WH ICH I N  TURN fNARL E S  nE ST R lJCT C A PA B I L I TY I F  T P AN SM I TT EO . THF RR S O I N S E R T S  A T I M E  OE L A Y 

MANU A L L Y . T H E  R SO DE S TR LC T COMMAND CA N  T H E N  O E S T , CY T H E  S L V .  l b E R S C  W I L L  A L W A Y S  S •f E  T " E  

S - I VB AF T f �  T R A � S� I TT I NG � F C O  U P n N  VER I F I C A T l Q �  CF C U T O F F  I F  T r r  C E S TR UC T  C C � � A N D  I S  � CT T C  e E  
TR AN S • IT TED . 

1 - 74 T H E  � S O  W I L L SAFf Tt-F. S - I V I' DF STRIJCT S YS T E M  A F T E R  C C NF J R M A T I ON r' F S- I VB ( / ('.  F R OM T t-I E  F L I G H T  

DYNA M I CS C F F I C E P .  I F  CC�MU� I CAT l O N S  AR E L O S T  W I T H T � E  F t r.n ,  T � �  S - l V R  DE S T R UC T  S Y S T E � � I L L B E  

S AFE O , R A S E O  C �  THE R SC ' S  � E R i t. I C A T I O N  O f  S - I V A  CUTOF f .  G � c =  S A F E O ,  T H E  S-t V B  D F S T P U C T  S Y S T E �  
CANNOT R E  R E I N I T I A T E O .  I F  T rE R SO I N I T I A T E S  � F C O , T � E  P $ (� W I L L  I N I T I A T E SAF I NG AF T E R  
VER ! F ! C A T I � N  O F  S- I V 8  C U TC F F .  

1 - 75 E M E R G ENC Y F NG f � E  �H L T D C � �  � E TH COS---

' l r-.. I T J AT C ' P  1 ,_.[ T H(JO ' ST AG E ' T I M f  F r  1\�f: 

1 - ---------·--------- • ------- - · - - -- - - - - - - - - - -------· 
I t t t t 
l ASTROW\UT C C W  CN S - I C  T + 30 SEC rn S - I " P  
1 1 T H C  1 S- 1 1 ,  • CUTOFF • 

1 • I s- I "B • • 

t t t t I 

· - - -------- · --------- • -- - - - -- - • --------------------· 

. . . . . 

' A � H O N A L  T ' S- I l l . S- I l t  • r + 2 -4 3  H s- r o e • 
. . S - I V B . S- I V P  . C UT O F F . 

. . L / V . . . 

' ' S T A (.j F  . . . 

. • S W I TCH . . • 

. . . . . 

• - --------- · - - - - - - - - - • ------- - · - - - - - - - - - - - - - - - - - - - - ·  

. . . . • 
' P S I . , .  C M D  ' s- rc 1 . T-D T O  s - r vq . 

. ' I •rC O I  . S - J I ,  . CUTOF F . 

• . . s - 1 v e  . • 
' . . . . 

· - - - - - ----- • - -------- · - ------ - · - - - - - - - -------------· 

. ' . . . 

• F � s  . 2 OF 3 . S - I C  . T + ' 0  5 [ I  T C  F DS . 

. . VOT J f',G . . AUT O O F F  I T  . 

. . L C G ! C  . . T + 2-0·� � I ,.� . 

. ' . . . 

' . ' . �CH--- F C c. \I I l l  
. . • . H f T J A T F f. (illO T FR OM '  
. . . . r-o T r  T ' ' 0  SEC • . 

. . . . HOW F V f P  I �- I C  • 

. . . . E NG ! N E S ., I l l  NCT • 
BE SHUT DOWN. 

. . . . . 

- - - - - ------ • - - - - - - - - - · ------- - · --------------------· 

1 - 76 THE A lJTO M AT I C EOS I H I C  r t-.C, J N f  CUT AN C OV ER R AT E A U T C - A t\r.I<T C A P ll f' T L T T I E S I  W ILL BE F LOWN C L C SEO 
LOOP UNT I L  T + J 2 -0 0 .  D UR I NG LAUNC H ,  M AL FUNCT I C �S A F F fC T J NG f l� S  r P E RAT I ON W IL L  BE �A �A G EO A S  

f O L L O > S---

T H E  E O S  A�TO S� I T CH k i l l  PF T l l q � F n  O F F  WHE � E V F R  A � Y  T H O  CS� ENT� Y BA TT EP IE S ARE T I ED T O  T H E  S A � E  
M A I N  RUS CR � C R  CCN F J RM F. C  L C S S  O F  ANY C S �  : �T R Y e A T T E R Y. 

• 1  S S ! O N  P F: V  C A T E  SE C T I O N GROUP 

A P C l l l1 l li  � 1\ l  5 / 1/ 7 1  GE:f"I E R A L  lAUNCH 

� U L E S  ANC SO P ' S R U L E S  

P A ( E  

1-10 
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N A S A  - Mn ned Specec nft Center  
M ISS ION  RULES 

SEOTION l - GENERAL RUlES AND SOP ' S - WtH I�UEO 

1 - 7 7  A BuRT MODES··-

MJOE I 

lA 

IB 

IC 

l - 7 H  MllUl 1 1  

BOU�DARY OF A P P L I CAT I CN 

LES ABORT ENABLE (APPRO X T -45 
MIN) TO GET 42 SEC (!OK FEET) 

GET 42 SEC TO lOOK FEET ALTITUDE 
(GET APPROX l + 50) 
lOOK FEET ALTITUDE TO TCIOER 
.JETTISON (GET APPROX 3 + 07) 

BOU N D A R Y  CF A P PL I CAT I O N  

TOWER J ET T I SON ! GET A P P R C X  3 + 0 7 1  
UNT I L  �ULL L I FT SPLASHP O ! NT I S  12�0 
NM DOhNRA �GE I GET APPRUX 10 + 1 3 1  

M I S S I ON R E V  C A T E  S E C T  JU� 

A P CL LO 1' F NL 5 /3 1 7 1  G E N ERAL 
RULES AND SUP' 

PROCEDURES 

A .  MCC PRIJ V I D E S  
I .  G E T  O F  3�0K 
2. P I TC H  AT .OSG 
3. GET OROGIJE 

H. E N TR Y  I S  FULL L IF T  

GRUUP 

LAUNCH 

RUL ES 

P A GE 

1-11 

2 5  



R ! 1 E M  

1 - 7 9  

1 - 8 0  

l -8\ 

� O D E I l l  

MO DE I V 

MODE 

A P O G E E K J C K 

N A S A  - Man ned Spacecraft Center  
M I S S I O N  RULES  

S EC T ! C N  I - GENER�L R U L E S  AND SOP ' S - CCNT ! MJ F D  

BbUND•RY C F  A P P L I C A T I C N  

BETW EEN F U L L  L I F T  SPLASH P C I N T  
= 3 2 0 C  ' "  ' ' D  I N SE RT I ON . 

NOT E 

t'CCF. I l l . ' NO BUR N '  � I l l  B E  

PROC ErUP E S  

A .  �cc F R n v r oes---
1 . Gf T I  AT S - I V B  CUTOFF P L US 2-05 
2. C f L T A  V F O R  3 3 50 N� SPL A SH PO I N T  

3 • Bll� � �  DURAl ICN 
4 .  G t T  G F  JOOK 

5. P I T C H  �T . 0 5 G  

6 .  GF T CROGUE 

B .  � A N E UV� R I S  SCS AUTO. 

C • E N T P  Y IS RO L L  L E F T  55 D EG R E E S .  

C A L L F U  IF THE ROLL L EF T 5 5  O E G  

E � T R V  R A N G E  I S  L E S S  T H A N  3 3 5 0  NM . 

O CU N G I RY rF APPL I CA T ION 

CnNT I � C E � r v  CR H IT J �S E R T J CN 

CAPA B I L I T Y T1 I 'SFRT I C � ( R A S E D  
C� C C I  l l � f � N  GAMMA VS V P LOT 

f CR h � A �  NrMl � b l  AL T l TUOE ) .  

PDllN C fi. F Y  (' f  APP l lC A T lCN 

P P f- � P C G F r  C U T O F F , OU T SJC E T H E  C C I  
BCinW 4P Y ,  C C P P E r: T A R L E  TO S A F E  

O R R J T A L  Cr�D I T I CN S  B Y  A �ANEU V E P  A T  

APOG E E .  

PROC F r:t J R E S  

A .  �C C PP0V I C ES---

I .  Gf T I  A T  S - I V B  CUTOFF P LUS 2-05 

2. Q F t T A  V R E Q U I RED T O  A CHI EV E P ER I G E E  

G M F A T F R  T H AN O R  EQUAL T O  7C NM 
3 .  RUt N DURAT ION 
4. P J T C �  AT G ET I  

R .  •ANf \JVU I S S C S  A�TO 

PROC f. I�L:R E S  

A .  ,.,CC PPrJV J OES---

I .  C. f T I  FOP BURN AT APOGEE 

2. r f L T A  V R E Q U I R E G  TO AC H I EV E P E R I G E E  

G R f A T E R  THAN OR EQUAL TO 70 N� 
3. BUWN DURA T I ON 
4 .  P I � C �  ATT I TUDE 

RUL E S  1 - R ?  THROUGH 

1 -8 6  M E  Q � S E R V F C  

M l  SSION R f V  0 1\ T f  S E CT I C '  GROI.JP 

A P C L L O  1 5  F f\ L � / 3 / 71 GEJ'.J E R A L  LAUNCH 

kUL E S  ANC SOP' � RUL ES 

P A GE 

1-12 

2 6  



R I TE M  

1- 8 7  

1- B tl  

N A S A  - Mln n ed· S p1etcr1ft Center  
M ISS ION ltULES 

SEC T I O N  - GENERAL RUt.eS AND SOP' S - CONCLUDED 

' CREW AIUJRT l i M I T S  ' 

,�A X � RE G I ON 

A • 1 00-50 TO 02-00.1 

AUA G R E A T E R  THAN OR E �UAL TO 100 PCT AND ROLLo 
P l TC H t  OR Y A W  
E R R O R  G R E A T E R  THAN O R  E ' U A L  TO 5 DE GRE E S 
I N UT A P PL I C A B L E  TO ANY E N G I NE OUT 
PR I OR TC 50 SEC. I 

k A T E S  AND A T T i TUDE 

ft .  P I TCH AND l A �  

I .  L / U  TO 2 M I N  - 4 
U E G / S EC 

<. 2 M I N  TO S-1 V B CUTCH 

- 9 DEG/ SEC 
3. VA> OEVI A TI ON GREA T E R  T�A� 20 DEG. 

( S l l  AND S - I VB dUR f'.. CNl VJ 

1:!. • k•JLL 

I .  L/0 TO S- I VB CUT OF F  - 20 DEG/ S EC 

PROCEDURES 

ABORT MODE I !A CT ION CNLY AFTER BOTH H A V E  
REACHED THRESHOLD . !  

PROCEDURES 

ABOR T MODE I 
ABORT �UOE I ,  MODE I t ,  MODE I l l  t OR 
MODE I V  

A�ORT MODE I ,  MODE I I ,  MOOE l i l t  OR 
MUOE IV 

1-89 EDS AUT<W.TI C  ABORT LIMITS (LNTIL MANUAL DEACTIVATI ON  OF 1WO ENGINES OUT AUTO AAD LV 
RATES AT 2-00 MIN) 

A .  � A T E S  
P I TCH AND Y A w  
RJLL 

�. A � Y  T �C C NG j NE �  OUT 

C. CM TO IU B K E AKUP 

dLUNDARY 0� A P P L I C AT I ON 

4.0 < .5  OEG/SEC 20.0 <.5 DEG/SEC 

t - • c  S- I V! T A N K  P R E S SURE L I M I T S 

1 - 9 1  

A .  BUL�HtAD UE LTA P C F I R S T  S I VB C / 0  T O  S I C  L / V  S E P I  
F U E L  G R E A T E R  THAN O X I C • 2 0  P S I D  

O X I O  GRE A T E R  THAN F U E L  z 3 �  P S I D  

" ·  L I I X  TANK P R E S >  G R � A T E R  THA� C R  EQUAl Tc 5 0  P S I A  I L /0 T O  S / C  l / V  S E P I  

E I\I G I N E  F A ! LUI-I E S  PROCEOUR E S  

L U S S  O F  3 OR MORE S- I I  E �G I N E S  AHORT MODE I U R  MOD E I I  

PR I OR TO S- I VB TO C O T  C A PA B I L IT Y  

M I S S I ON R EV D A T E  S E C T  ! U N  GROUP P AGE 

APOLLO 15 F NL 5 /3 / 7 1  G E N E RAL CREW ABORT 
kU L E S  AND SUP ' S  L l i< I T  1-13 
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k I T<M 

N A S A  - Man ned Spacecraft  Center  
M I S S IO N  RULES 

S EC T ION 2 - F L I GHT OPE RATION S R Ul E S  

' GE N E �AL ' 

2- 1 P k E L A UNCH 

A .  LAU NC H  A Z I MUTH U M l T ti T I J N S " R E S T R I C T L AUNCH E-S T U  t.JCCUR B E TW EE� 8 "  DEGR E E S AND l Jf) f) E: G :u : r � .  

e .  T HE F L I G H T  O I RE C T C R � I L L  E VA L U A T E  � I N C  S I MU L A T I ON S  ALONG THE MO D E  t t TO � E P , A B O R T  T R A ( (  
I> R I U R  TO THE S T AK:T Of C I(. I J I C AL COUNTDO�<.N ACT I V J T H : S A N D  W ILL ACJV I SE T H E  L A U'-'CH O I KEC10K (f-
ANV P R E O l C l EO P E R I LiL:S OF L AND L A r� O il''iG. IF THE FL I G HT D lH E C T UR I S  UNAB L E  TO P RU V t DF. TH J S  

E VA L U A T I O N ,  A LAND L A � O I • G W I L L B E  A S S U M E D  ANU T H E  S PA C ECR AF T W I NO C O NSTRA I N T S  FOP L A • D  

I P ' S  W I L L B E  APPL I E C . T � E S E  C O NS T R A I NT S REWU I N E T H A T  T H E  SP AC E C R AF T NCT B E  L A U NC H E D  C R  

R E MA I ' I N  A TDWF N A eGN T •ODE I F  A T lJII E" A BOKT WUUL C R E SUL T I N A L A •D L A ND I NG '"' I TH A 

f-iJt\ I Z ONTA L V E L Of i T Y C C "' il C � ENT JF Gi<E A T f: k  THAN 54 F E F T  j:.> E R  SE CONU A T  t "'' P AC T .  I N  A L L  C A S f S �  

THE LAUNCH D I R E C T O R  � I L L BE Pl< l foi E F U �  C A L L HJG HOLDS FOR L AND l .!NOf NG L A UNCH W Jr \!J 

V I O L A T I ON S .  

C. .  THE L AUNC H � I l l  fi.IOT e E  "' TT E M P T E O  I F  T H E  M I N IMUM GPOUNU I N S T R U '4E N T A T I O N C A P A B I L I TY I S  

C OM P R O M I S ED . LV�TINUCUS VO I C E ,  T E L E N E T � Y ,  A N U  T � ACK I N G  C O V E R A G E  F U R  T H E  SPAC E C R A f r I S  

H E � li i R E O  FROM L I F TOF F Trl�OUGH l NS E R T I CN PLU5 60 S � CONOS . *  CON T I N �O U S T E LE ME T R Y C D VE R AGF I S  
� E �U I R EV fMOM TH� S L V  F R C� L i f T O F F  T HR CU GH I N S �k T ION P l l J S  60 SEC O�O S . * CO�MAND I S  H I � H L Y  

llE S l � A UL� F O �  B O T H  V E H I C L E S .  

.,:- 2 L A UNC H 

*FOR T H E  f\Gt-' 1 1\ A L  A l Z:.tuT H LAUNCH, 30 S E C O N U S  O F  D A T A  AF TE� I N SER T I O N  W l l l  BE 

AC C E P TAI H F .  T t- J S W I L L A L L CW LAUNCH WJ  TH L U S S  Uf THE V ANGUAR D  • 

I T  l �  t-! K t f t � AI:Sl t  T t.. (jJ J r-. T C  lhH� l l  k A T H E K  T HA N PEr<f t.JRM II L AUN C H A BOR T .  T H E REFOR E , THE 

. •  I L L  HE C UN T J N UE n A S  L ONG A S  THE C R E w  LONDITIUN IS SA T J S F ACT0R Y ,  NO S I C  OR SL V P R O B L E M S  
.-j H JCH J F U P A RO I Z E  C R E h  SA I- F T Y , A N D  SUFt- I C I ENT CON�UMAH L F S ,  CO nL AN T , A N D  ELEC T RICAL ENERGY 
r � �  �� l � � S T LNE RE VUL UT I C �  t-ILUS E � r kY .  

M I S S i O N  k E V  U H F.  ;, f: C T  I U f\1  

A P CLLJ 1 5  F � L  5 / 3 / 7 1  f L I GHT 

IJPS RU L E S  

GRUUP P A Go 

G l::N E kAL 

2-1 

LA U NCH 

EX I S T 
R E M A I N 

2 9  



R I TE M  

N A S A  - Mu n ed· Spacecraft Center  
MISS ION  RULES 

S E C T I O N  2 - FLIGHT OPERAT I ON S  RULE S - CON T INUED 

<-3 E AK TH OR H I T  

A .  E NT R Y  O I LL B E  MADE A T  TH. N E X T  B E S T  PTP WHEN ONE MORE CSM FA I L UR F W I L L  RESULT I N  A N  A S�P 

ENTRY CR UNCONTROLLABLE CO�O I T ICNS . 

B .  A DE Q UA T E  CONSUMABL E $  k i L L  BE MA I NT A I Nf C FOR EN TRY I N  THE N EXT P TP ,  MA K ING A LLOWANCE S FCR 
SETUP AND ENTRY. 

C .  THF DfOR A I T  C A PA B i l i T I E S  R F QU I R E D  FOR E A R TH OR B I T ARE---

I .  TWO METHOD S OF DEOR B I T  ARE R F Q UI R E D .  

2 .  I F  A SUBSEQUENT S I NGl F F A i l U R E  WOIJ l O  P R FC l U D E  DEOR B I T  BY f ! HER ME THOD RE�A I N I NG, 
THE CSM W i l l  DEOR B ! T .  

3 .  S P S  I S  T H E  PR I �E MFTHOD O F  DFORB I T  ANO S U F F I C I E N T  DEl TA V W i l l  AE R E S ERVE D r U� 
TH I S  MANEUVER . 

4 .  SM-RCS 14 QUAOI A N D  SM-CM/ R C S  �Y �R I C  W i ll BE CON S I DE R E D  A S  IND E P E ND E N T  DFOR " I T  
�ETHOCS A S  lONG A S  I ND ! V I OU·AL SM-RCS QUAD AND GN C S  !N TFGR ! T Y  I S  MAI NTA I NE D  AND 

SUFF I C I E N T  RCS PR�PELLANT I S  AVA I L A BL E .  

5 .  THF L M  PROPUlS I O N  S Y S T E M  l O PS OR R C S I MAY B E  USED TO PlACF T � F  C SM I N A N  ORBI T 
CHP G R F A T E R  THAN OR E QU AL TP AO N M I  FRPM W H I C H  A S�-RC S CR SM-CM/RCS HYAR I O  
DFOR B I T  C A N  B E CONDUCT E D .  

6 .  UTIL I Z AT I ON OF AACKUP OEOR R I T  M ETHODS W i ll B E  B A S E D  
PRJ nR I T I E s---

( A I  SM-R C S  

I B I  L M  P R O P  PLUS SM-RCS 

I C I  SM-C M / RCS HVBR I O  

c n 1  L M  P R O P  PlllS �M-CM/ R C S  HYBR I D  

K U L F  �UMHF. R S  2-4 THROUGH 
L- l (' ARE W E SE R VEO 

M I S::,{ ON R H  C � T E  S E C T I � �  

A P OLLO 1 5  F � L 5 /3 / 7 1  FL I GHT 
OPS RULES 

. GROU P 

GEN E RAL 

CN THE f()llOkl NG 

P AGE 

2-2 

30 



R I TE M  

N A S A  - Mnned S pececuft Center 
MISSION RULES 

SEC T I ON 2 • FLIGHT O P ERAT I ONS RULES • CON T INUEO 

2· 1 1  TR A NS LU N A R  I NJE CTI ON 

A ,  THE T L I W I L L B E  GO I F  THE SIC ANO L/V SAT I S F Y  THE FOLLOW I N G  C R I T E R IA·--

!, THERE HAVE B E E �  NO FAI L U R E S  IN THE L AUNCH V E H I CL E  WH I C H  RE SlLT I N  A 
CATASTROPHIC H A Z A R D  

2 ,  SUFF I C I EN T  S - I V B  CU�SUMABL ES A R E  AV A I L A B L E  T U  ACH I EVE A LUNAR URB I T  M I S S I O N  

3. T H E  C S H  H A S  T C T A L  S YS T EMS C A PAB I L I T Y  W I T H  REDUNDANC Y ,  REDUNDANCY 
VER I.F I C AT I UN I S  S U B J ECT Tu THE �UMBER AN D TYPE OF R EOUNOANT COMPONENT C H E C K S  
oHICH C A N  BE P ERFOR•ED I N  E A R T H  OR B IT .  

o ,  THE T L I  MANEUVER W I L L  B E  O E L A Y E O  UNH L THE S E CCNO OPPORTUN I T Y  FUR S U SP ECTFD F A I L URE OF A 
C R I  Tl CAL S YS TE M I P R I M E  OR BACKUP---MANEUV E R ,  L l  FE S U P P O R T ,  C.JOL I N G , POWER S E Q U E N T !  AL, 
COMMU N I C A T I ON S )  W H I C H  R E t U I R E S  T I M E  fOR EVALU A T I ON ,  

C .  T l l  TARGE
.
T ! NG w i L L  B E  S UCH T HAT A S A F E  C I RCUMLUNAR R ETURN TO E A R T H  C A N  B E  RE-E STABL I SH E D  

W I T H I N L M  D P S  C A P AB I L I T Y  AS L A T E  AS PC + 2 HR S ,  THE CAPAB IL I TY W I L L  E X IS T  T O  E S TA BL I SH A 
SAF E C I RCUMLUNAR RE T U RN TO EART� W I TH THE SM-RCS UN T I L  TL I + 5 H R S  • 

.2-l.t: TKANSPOS I T I Ot-1, DOC K I NG AND E J EC T I ON U D  AND E »  

A .  THE N C R � A L  M I N I �U M  c � e i �  P R E S S U R E  R E O L I NE OF 4 . 0  P S I A  FOR TUNN E L / L M  PRE S SU R I Z AT I CN 
S E w U E NC E S  MAY BE WA I V E U  CUR I NG TD AND E .  THE CM W I LL BE D E P R E SSUR I ZED A S  R E Q U I R E D  TO 
ACCuMPL I SH HATCH R F .CVAL FCR U M B I L I C A L  HCUKUP CR DU CK I N G  I N T ER F A C E  I N S P EC TI O N ,  

H .  I F  N O R � A L  L M  E J E C T J C� l i  NOT SUCC E S S F U L ,  N O  A T T E M P T  W i l l  BE HADf TO MA� THE l M  AND ' ST A G E ' 
TU k EC.OV E R  THE ASCE I\T S T AG E .  THE ASC ENT S T A G E  MAY H E  MANNEO F O R  R E TR [ f \IA. l  O F  THE E QU [ P "' E � T  
W H I C H  I S  k E Q U I R�D F Ck C M F  E V A  uPERAT I CNS C OP S , E T C , J ,  

M l  SS! uN R E V  C A T E  S E C T IO� 

A POLLO 15 F�L 5 /3/71 F L I GHT 
U P S  R U L E S  

GRUUP 

GENEUL 

P A GE 

2-3 

3 1  



k I TE �  

N A S A  - Ma n n ed Spacec raft C e n t e r  
M I SS ION R U LE S  

S�U T I C N 2 - FLIGHT OPER ATIC� RUL�S - 'ONT INUEO 

<-13 TRANSLUNAR 'UAST 

A .  NO MCC • I L L 8E PE RF ORME D I f  L O I  CAN B E  T ARGF T E O W I THIN OPERATIONAL CON S TRAINTS. 

B .  T R A N SLlJNAR COAS T W I L L  eE TERM I NAT E D IF AUEQUAT E CO�SUMABL E S  I CSM A �O/OR LMI A RE � L T  
A VA ! LA B L� F O R  A C I RCUMLUNAR EARTH R E T UeN + 1 2  HR S A N U  A TLC 0 !RFC T ABORT PROV I D E S  AN 
E �R L ! ER LAND I NG T i " � ·  

C: ,  THF C RE W W I LL MAN T H E  L fJ  F Cf< dACKUP CCMMUN I C A T I O N S  I VO IC E , TM , TRACK) I F  C S �  CfJMMUNI C A T I O t\ S  
A R E  L O S T  !III l TH THE M S F � .  W I T H  Lt..SS U f  CS ,.. CLJ,>tMlJI� lCAT lUf'.i S ,  A LUNAR ORH I T  llti S S I UN WI L L  � l:: 
fUJ•N U T I L ! l i NG T H E  L� CC�MUN I C AT ION5 SYST �MS . 

O ,  �CC 1 S � I L L  H E  O E S I G � E D  TC � fET LO I T A R G E T ING CON S T R A I N T S  W H I L E  R E SE R V I NG A CA PA B I L I TY T L  
PE K F ORM A kE TUR N TO " E A R T �  MANEUVEH W I T H  DPS E N G I N t  A S  L ATf A S  2 HOUP S A FTF.R PE R I LUNE ON T�E 
C lf<CU� L UN A � .  

t: .  FuR A C S M  SULU M I SS I C/\ 1  !'ICC' S W i l l  I:.I E  TARGE T t: O  Sd A S A F F.  C lk CUML UNAR R E TURN T O  E A R TH CAN P.l: 
E ST IB L I S H E U  W I TH I N "CS C A P AB I L I T Y .  

F ,  S lM B A V  E XPER I MENT L P E R A T I G� UU H l NG I L C  

1 .  A l l  ·CREWMAN � I l l  B E  I N T H E  C S M  FCR S I M  � A V  OUUR J E T T I SO N .  

1 .  A �0-GG F C H  l O I  � l l l  �LT PM�ClUOE S IM bAY OJ�H J� T T I Su� • 

. ?- 1 4  UJJI.A-< Jkl" ' T  I N SI:: R T I Uf.. 

A. LOI WILL BE INHIBITED AND A LUNAR FLYBY PERFORMED I F  THE CSM DOES NOT SATISFY ANY OF THE FOLLOWING CONDITIONS---

I ,  FULL CRITICAL SYSTEMS REDUNDANCY 

2 ,  ADEQUATE CONSl.I'ABLES FOR MlNI""-"1 LUNAR ORBI T  OPERATIONS WITH CAPABI LITY TO SUSTAIN A CRYO TANK LOSS AND 
RE'TURN 'TO EAR'Tl-1 AN AVERPGE P�R LEVEL OF 40 AMPS 

3 ,  SPS PROPELLANT RESERVE CAPAelLITY FOR TEl AN D  TRANSEARTH MCC'S 

4. RCS PROPELLANT RESERVE TO ACCCI'\PLISH TEl CONTROL, TRANSEARTH MCC CONTROL, PIC, AND MINII'IJM LUNAR ORB I T  
OPERATIONS • 

B. A OPS LOl MAY BE PERFORMED I F  REQUIRED TO ACCOMPLISH A LUNAR ORBIT MISSION, 

R f: ll  U /IT E  

A P CLLO 1 5  f N L  5 / 3 / 7 1  FL I GHT 
UPS R U L E �  

GRUUP 

G tN E RA L  

PAGE 

2-4 

3 2  



R I TE M  

N A S A  - M1 n ned S p1cec nft Center 
MISSION  R U L E S  

SE C T I ON Z - fl i GHT CPE�AT I ONS RUL E S  - CON T I N U E D  

L- 1 5  LUNAR OR B I T 

A ,  FOR L C I D I SPE RS I ONS , I F � STABLE ORBiT HAS NOT R E EN ACH I E VED, A OPS 3�-�I NUTE ABORT U R  A 
D P S  Z-HOUR ABORT w i L l  BE EXECUTED fOLLOwEO BY A SUBSEQUENT D P S  l O R  APS I M ANE UV E R If 

RE Q U I RED. 

B ,  DE S IGNED RE D UND ANT C A PA B I L I TY MUST B E  M A I NT A I NED I N  All CSM S Y S T E M S  CR I TI CAL fOR T E l  A�D 

L ! F E  SUPPORT. 

C .  SUF F I C I EN T  CONSUM A B L E $ � L S T  R E MAl� T O  CUMPLtT E T H E  NEXT M I S S ION P H A S E  � I TH CAPAB I L I TY TO 

SUS T A I N  A CRYO TANK LCS> P C ! NT DU R I NG THE PHA S E  AND RETURN T U  E A R TH W I TH AN AVERAGE P U w E R  
L E V E L  CF 40 AMPS, 

u ,  THE C S M  M U S T  MAI NTA I N  A N  SPS F U E L  RES ERVE C A P AB i l i TY FuR THE T E l MANE U VERS AND T R A N SE A R TH 

MCC ' s .  

E .  THE OM MU S T MAI N TA I N  R C S  PR OP E L L A NT RES ERvt T C  ACCOMPL I S H  T E l  'ONTROL , TEC HCC C O N T R O L •  
P TC ,  ANU M I N I MAL T R A N S E 4 � T H  UPE M A T I �N S .  

r ,  l f  N ORMAL M I S S I ON O PE RA T I ONS A � E  I NH { d ! T ED, T H E  OPS W I L L B E  USED FOR T E l WHEN T H E R E  I S  A 
CHO I C E  8 � T W E E N  T H E  O P S  ANO SPS . 

G .  LUNAR O R � l T SC I E NC E  CPE � I T IONS 

l .  1\ L  E V A  W i l L  B E  P E M F C R p.l f Q  FUR S Y S T E M S  T KO U I::IL E  SHOO T I NG O N  A N  H!O I IJ TOUAL S I M  
BAY MALFUNC T I O� 

2, •F AC T ! VA T ! uN Lf T H E  P AND FS w i L L �uT UCCU R UN T I L  MCC SUPPORT OF LM SYSTEMS 
H A S  C E A SE D 

3 .  TH F S I M  O A Y  D U C R  W I L L NOT �E J E T T I SGNFO 1 �  L UNAk UK I::I I T  UNL E S S THE l� ( WI TH 
T E l  CAPABI L I TY I  IS COCKEU T O  THE C S M  AND All CR EWMEN AR E I N  THE C S•, 

•1 S S ! JN R E V UT E S E CT ! G � 

A P OLLO 1 5  f 'l 5 /3 1 7 1  FL I GHT 

CPS t<U L E S  

tiROUP P AGE 

GENE RAL 

3 3  



k I TE M  

N A S A  - Man ned S pacecnft Center 
MISSION RULES  

SEC T I ON 2 - FL IGHT OPEUT I CN S  RULES - CON T INUE D  

2- !b U c SC O: N T  ORBI T.  I NSER T I O N  I D C !  I 

O U I  W I LL BE PERFORMED ON L Y  I F  A L U N A K  L ANU I NG M I S S ION CAN BF ACCUMPL I SHEO. 
W I LL BE PERFORMED TO.  A T T A I N  A P P �U X I M AT E L Y  A 60 NM CI RCULAR ORBIT. 

2- 1 7  I N T M A V E H I C U LAR TRANS F E R  

A N  LOI -2 M A N E U V F R  

J Nc H ARO SU ! T I V T F R OM T H E  C S •  T G  T H E  L M  � I L L BE AC C CM PL I S HE O I f  A P E AS�N AAL E C H A N C E  E X I S T S  T H A T  
C ORRE C T I VE AC T I ON CAN �E T A K E �  F U R  A L M/TUNNcl PkE S SU k l l AT ! O N .  

£- l d  UUCKEU L M  OPE R A T I ON 

F uK A N  l MPEf'.tDI I'lli H A l AR O U lJS S I TUA T I O N  K E: :, tJ L T l t>tG .FROM A DE S CEN T  S T A GE PR.OB L E it4 ,  THE STAGF. W I L L  et 
J E T T I SONeD ANO ASCENT S T A G �  O P ERAT I UNS W I L L  C CN T I N UE A F T E R  T H E  V EH I C L E HA S MOVED TO A S A F E  
O I �TANC !:: . 

RULE NlMlERS 2-19 AND 
2-20 ARE RESERVED 

A .  A � A N N E O  L M  � I LL �OT � E  U�CU C K E C  FRUH ThE CSM w t THUU T I N DE P ENDE N T  MAN ELVER CAPAB I L I T Y Cf  
R J T H  VE H I C L � S  TL RE � D E l � C U S .  4 C E VA IS Af\j A C C E P T AKL F C R EW TR A N SFfR C APAB I L I TY TO A L L C �  
J�G L C K l �& A�U C O � T I � L A T { C N  U F  T H E  L A N O I �G M I S S i0 N .  

t•• E VT C A F A& l l l TY I S  R F Q U J R E O  FuK M A N h f C  U1� CUCK I H G .  

� .  V H F  C C ��U� I C A T I UN S  A � E  � A � CATORY f C �  S E P ARAT l O h .  

2 - 2 2  � � M  LIJ�Ak C�B J T UNO O C K E O  

A .  t..I"H.J L.C K I NC T . J  P U I  

1 .  L C � �  OF R E D U ND A N T  C AP AH I L I T V  I N  C � ! T I C AL SY STEM S W ill � E  C A U SE T O  T E R M I NATE 
Trll L A •,D I NC M I S S ! C , .  L M  S Y ST EMS M•Y tl t  U T I L i l f O  TO PROV I DE S Y S T E M S  

k E D U � U ANCY F CR CCN T I � UAT I U N  O F  A �  � L T E R N A T f  M I S S I O N .  

l .  L C S S  O f  C S� kF S C L t  C A P A B I L I T Y  w i LL 8� C A U S F  F O �  T � k M I N A T I N G  THE M I SS I ON ANO 
P� � F J R� I �G A L �  A C T i V E k E NU E l VO�S A S A P .  

t'. . P O I  T C  L AJ\l.ll NG 

N l (. S t>'  F A I LURE S  lli f l l  et: C A U S E  FUf< AUURT OUl( l t�G 1-'JW F R ED O E SC E:N T  E XC E P T  ThOSE CONF I RME D S P &  

F A I L U R E S  KEUUI R I NG � E T F � T I CN UF L M  PRCPUL S I JN L A P Ab l l l T Y .  

C .  LU•'II A K  S T A Y  

F A I LUR� T C  M A l � T A I N  k E O U �CA�T C A P A I� J L I T Y I N  S Y �T t M �  REQU l � F O  F O R  T E l  O R  l l FF SU PPURT W I Ll 
1\E C A U S E  f G K  TE � M I N A T I O �  OF LU �AR S f A Y .  

l- 2 4  LM-PU I 

HJR P U I ,  T H t:;  L M  "'US T MF.E' T Tt-l[ L U N A R  S T A Y  .,. IT I1 t:V A ( � T A R T U P  OR SUfi. FAC E .  CR I TER I A , H A V E  Tt'E 
(. A tlAt\ I L I TV fu LAr">.jO , A fi C E f\ 0 ,  A"O kEI�IJf:: Z V OU� W l THUUT 1/ l l"lL A T I NG A N Y  S P EC I F I C  MI S S ION RUL E S  tR 
f<.U.Jll ·\IE S .  

M l  S S I  ON R E V  C H E  .) E C  f JC/\ 

APLLLU 15 F /\ l  � / 3 / 7 1  F L I GHT 
UPS IHJ L E S  

GHOUP P A GF 

t.J I::NE RAl 

2-b 

34 



k I Tt M  

N A S A  • M1 n ned S piCecnft Center 
MISSION  R U L E S  

SEC T I CN Z - FLIGHT OPERATIONS RUL E S  - CONTINUE D 

2-2 5 LM·POW�KEO OE.SCENT 

If A SYSTEMS F A I LWRE OCCURS A�O A CHO[CE I S AVAIL A BLE·--

A .  P D l  lO H IGH G A TE 

REDUNDANT CAPABILITY OF CRI TICAL "LM SYSTEMS AND SYSTEMS NEEDED FOR AN EVA ARE REQUIRED TO HIGH GATE, 
EARLY IN PCI<IERED DESCENT, IF AN ABORT IS REQUIRED, I T  IS PREFERABLE TO ABORT WHEN DPS TO ORBIT 
CAPABILITY IS AVAI LABLE. HOWEVER, FOR FAILURES EFFEcTING VEHICLE LIFETIME (Pa.ER OR COOLANT), 
CONSIDERATION WILL BE GIVEN TO CONTINUE Pa.E'RED DESCENT TO POl + 6 + 10 TO ACHIEVE A SHORTER 
RENDEZVOUS, 

b .  H I GH G A T E  TU TOUCHOUW� 

BECAUSE OF LIMI TED TIME FOR PROBLEM VERIFICATION AND SYSTEM RECONF!GURATION, I T  IS PREFERABLE TO LAND 

THAN ABORT, IF THE INDICATED FAI LURE WILL ALLOt/ A SAFE LANDING AND ASCENT IN10 AN ACCEPTABLE ORBIT, 
A LANDING WILL BE ACCOMPLISHED, 

4 ,  U ' L Y  THOSE T I M t · C� I I I CA L  S Y S HM� F A I LU R t S  O R  T Kt N O S  T H A T  I N D I C A T E  IMP E �D I NG LOSS O F  THE 
C A P A � I L I T Y TO A S C E N D  A N D  ACH I E V E  A S A FE ORBIT • I LL BE C A USE FO� �N IMMEDIATE ABORT C A NYT I � E 
L I F TOFF ! FRUM THE L L � A R  SURF A C E ,  

tl . L OS S  Gf � E U JNOANT C A P A � I LI TY IN C K I T I CAL L M  S Y SIEM!> IS CAUSE FOR ABORT A T  T HE N E X T  B E S T 
O P P O r HlJ,\jl TV. 

Ml S S I ON R E V  D A T E  

A PCLLO 1 5  F � L  5 /3/7 1 F L I GHT 

O P S  k U L E S  

GROUP P AGE 

GEN E RAL 
2-7 



k I TE M 

N A S A  - M1 nned  Sp�eec rlft Center 
M I S S IO N  R U L E S  

SEC T I C� 2 - FLIGHT OPERAT I ONS KUL E S  - CONT IN U E D  

l- 2 7  L UNAk SUH F AC E  E VA • S  

A .  F O R  THE NOM I N AL t TW C - M A � I  EV A ,  T O T AL EMU L I F E  SUPPORT S Y S T E M S  CAPA B I L I TY AND CR I T I C AL 

I NS TR UMENT A T I ON F OR BCTH AST R ON AU T S A R E RE �U I R ED . 

" •  A O NE - MAN EVA MAY R F  I N I T I AT E D .  

C .  THE A C T I VA TI ON L f  T H f  O P S  IN T H £  MAKE U P MODE OA OF THE BSL S S  ! W I TH SUF F I C I F NT CONSUMABL E S I  

� I L L  R E Q U I RE E X P E O I T I GU S  C OMP L E T I ON O F  T H E  SP E C I F I C  AC T I V I T Y  BE I �G P t � f �R � E O ,  F OllOW E D B Y  
I �M t D l A T � �E TUR N  T O  T H E  L � .  ACT I Y A T f C N  C f  T H E  L M  IN H I G H Q� L O W  P URGE M�OE W I L L  R E QU J PE 
I MME D I A TE RETU•N TO · T • E  L M .  

u .  THb OPERA T I ON A L  t V A  P L A h  W I L L  BE CCNS T R A IN E D  T O  A MA X IMUM UU � A T I J N DF 1 HOUR S .  

t: .  A N  E V A T R A Vt: R SE L I M I T  M [ Ll BE A P P L ( E O  ALLO� J N G  ONE F A I L URE H R V ,  PLS S ,  S S L S S I  W I TH THE 

C A P A � I L l TY TO R E T U R N  TO T•E L M . T H E  •AX IMUM AC CEP T A BL E C R E H  HE A T  STOR AGE iS 300 B TU ' S. 

�'" •  A L L  P l A N/li E U  E V A ' .> l rd L L  l t-. CLUO E A -� ()- M it..U TE , P O S T -EV A. R E S ER V E: ON EMU CO N SUM A B LE S . 

CPE R A II UNAL L R V  

( A I  EVA E XC U R S I CNS w i L L  d E:  L P-1I T E O  T O  ALLOW P L SS tfAL K H ACK A S SUM I N G NO P L S S  F A I L U R E S •  

( b )  E V A  E XC Uk S I CN S  W i l l  dC L I M I T E C  TO S U P POR T R I C E BACK W I T H A F A I L � D  P L S S ,  U S I �G 
l:i S L S S  AND THE CPS l r-. LUW PU RCf f l ,JW . 

�� L � V  A V A J L A � L E  

t A l  E V A  E XC U R S I C N S  W I L L  B E  L I MI T E D  TO A BSL S� WALKBACK C A P A B I L I T Y  US I NG TH E O P S  I N  

LU¥11 P U R G E  f L O I'I . 

l G J  o ! TH NU B S L S S ,  THE E V I  E < CU R S I UNS W I LL BE L I M I T ED , A L L O W I N G  L• RETURN US I NG THE 
� P S  f ,� H I GH P1J � G E  flu� . 

C PE R A T l foNAL LR\i 

( A ,  E V A  E X C L R S I C N S  � l l. l  6 [  L I � I T EIJ TO PLS� � Al KI:iACK CAP A � I L I T Y  ASSUMI NG NO PLSS 
F A I L UhE S . 

� � ·  �VA E XC U R S l u N S  w i L L  d l  l i � I T E O ,  ALL O � I N G  DR I V ESACK US I N G  OP S  ON H I G H  PURGE F L Oh• 

( A J  E VA t XC UR S I CN "i  f'l l l l  tJE l J M I T!:U T U  A l l llW � A l K ijACK T O  T H E L M ,  li T l l( l l NG THE OP S I N  

H I Gii PURG� F L C M .  

u .  C t l·•P<\UN I C A T I (JNS 

I .  FOR THE NORMAL (lWO-MAN) EVA, MSFN UPLINK VOICE A'IO o<>INLINK VOICE FR� ONE 

CREMAN (OR TV IJO'ooNLitl<) ARE THE M!Nlf'I..M CCI'M.NICATION REQUIREMENTS. 

2. F C P  NC�MAL n P E H � T l C � S ,  SUTH EVA C R E W M F �  � I L L  �UT R E M A IN �UT S l O E  OF MSFN 

C C V E IU,liE FLt<t A P t: K I O D  f. W.: C E E D I NG 5 M I NUT E�, W I TH L CRU/4NTENNA PROB LE M S 
PME V � � T I �G CUM� CLI � I N G A T R A V E R S E ,  THE S U RF A't � P ER A T I � N S  W I L L  CO ,..T I NUE I F  
�I NI MU� CGMM C AN � E  R E- E S T A 8 L ! S H EO A T  T H E  END O F  E ACH T R A V ER S E .  

3 .  W I TH THE l l ) $ $  CF T C TAL L C KU C O MH C A P A H l l  t TY ,  T H E  CR EW W ll l  RE TUR/Ii .TO T H E  

V I C I N I T Y OF T H e  LM A N D  R E - E S T ABL I S H  COM� W I T H  T H E  " C C  V I A L "  R E L A Y .  

4 .  W I T H L O S �  O F  l �  VH F CO�MU � I C A T I U � $  T H E  C H Eh M i l l  E GR f SS , AC T I VA TE THE LCRU ,  
A ,..O C O h T l 1�UE 1� C� M AL SUk F A L E  O P E R A T I ONS . 

> .  THE LCRU MA Y B E  H A N C  C AR R I <U T C  EX T END T H E  A L L O W A BU TRAVER S E  D I S TANC E S  FROM 
THI:: l M UK T rl E l F: 'IJ  ( AS fi E QU I RE O I Tu M A I IH A lt-. CUMMU� ICA T I UNS. 

d o  A VA C UU I<I T F< A � S f l �  \<j i l l  •J � L Y  tj E;  AT T tM i J T F D  I N  A N  Eo·HR G EN CY . 

M I SSI ON EV D AT E S E C T i t.N 

A P 1..llu 1 5  Fl\l 'i / 3 / 7 1  f L I GtH �P S  • u LES 

G�UUP 

G t N E RAl 

P A GE 

2 - 8  

3 6  
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R I TE M  

2-27 
ccm 

I • 

N A S A  - M1 n n ed Splctcnft Center 
MISSION  R U L E S  

S ECI T I O� 2 - FL IGHT QPEIIAT I ONS RULES - OON T INUED 

THE LH WJ lL NOT liE PRES S U R I Z ED W I T H  A CREWMAN ON THE L tJNAR S UR F AC E .  

J .  THE A�CUNT OF S C I E NT I F I C  EQU I P ME N T  AND PAYLOAD T AK E N  I N TO THE A SCENT STAGE A T  T�E 
COtiCLUSIOH OF ANY EVA W I LL BE L IM I T ED SU A DEPRE SSUR I Z A T I ON TO J E TT I SON E XC E S S  WEIGHT P R IO 
TO A S C E N T  W I LL NOT BE RE ,UIRED. 

K .  B OTH P L S S 0 S  AND OPS � ILL B E  R E T A I NED UNT IL TWO L J.FE SUPPORT UN I T S  1 2  O P S0 2 P L S S o  OR 1 P L S S  
+ 1 O P S I  HAVE B E E N  VER I F I ED TU HAVE �UF F I C I E N T  CONSUHABLES TO SUPPORT CEVA. 

L .  FOR THE TWO-NAN E V A ,  THE CCR W I LL ALWAYS EGRESS F IR S T  ANO INGR E S S  lA S T  lNL E S S  THE CDR HAS 
I Nl H A TED AN OPS PURGE. TH I S  W i l l  i NSURE THAT THE CDR I S  IN THE l EF T  P I L O T  PO S I T I CN 
SHOULD A S C E N T  BE R E . U I R E C  W I THOUT AN OPPORTUN I TY TO DO F F .  THE EHU • S .  

� I S S I ON R E V  C A T E  S E C T i u h  

A POlLO 1 5  f �L 5/3/71 FL I GHT 
UPS RULES 

GrtOUP PAGE 

GE NE RAL 

3 7  



R I Tt M 

N A S A  - M1 n n ed SpiCitrlft Center  
MISSION RULES 

SEO TI ON 2 - fl i GHT OPERAT I CNS RUlES - CONTINUED 

l- 28 A SCEN T 

IN T H E  E V E N T  OF PROCEDURAl E R RORS OR S Y S TEMS PROBlEMS WH!OH RESUl T I N  lOSS OF SOME CAPAB I L I T � 
USED F Q R  ASCE NT OR FQR R EN D E Z VOUS AND WHIOH CAN BE CORRECJED IN ONE R E V, !J IS B E T TE R TO D E l AY. 
A SCE;;T F CR 'NE REW A N D  C C R REC I T H E  S ! TUAT ! CN THAN I T  I S  TO L I FT Off ON T I M E .  

2- .l9 R E NDE ZVOUS 

A .  S E LE C T I ON OF T H E  AC T I VE V E� I C LE FOR R E NDEZVOUS AND DOCK I NG W I L L  B E  O E T E RM I NE O  B Y  THE F L I GHT 
D IR eCTOR AND THE FL I GHT CREW oAS E D  UPON CONSU M AB L E$ AND SY S T E M S  PERFORMANCE• THE TOTAL LH 
C A P A B I L I T Y •ILL BE D E C I C ATEO T U  ACCOMPL I SHING T H6 R EN D E Z VOUS . 

B .  THE SHORT RNOZ PROF I L E  W IL L  B E  P E R FORMED I f  T H E  M AND ATO RY C S H  AND L M  SY STE" CONSTR A I N T S  C A N  
BE M E T  A N D  ALL PLANE E R R G R  CAN BE CORRECTED W I TH ASC EN T  YAW S T E E R I N G ,  FOR A N Y  OTHER C A SF ,  
THE LO�G RNDi I C S I , CDH I PROF I L E  W ill B E  E X E CU T E D .  

l- 3" • t T EN T I ON CF THE LM ASC S T AG E  

C U N S I D E R A T I CN W I LL B E  G I V E �  T C  RE T A IN IN G  T H E  A S C  S T AG E  TO PROVIDE R E DUNDANT CAPAB I L I T Y  A F T E R  C S H  
S Y S TE M  F A I LURE S .  I F  T HE A SC STAGE MUS T BE R E T A I N E D  F U R  T E l , T H E  D E L TA VE LOC I TY RE SERVED FCR 
W E A T H E R  AVG I DA N C E  M A Y  BE TRADED CFF TO ACCCM Pl i S H  A F A S T ER EARTH RETURN T I M E . 

l-31  TKAN>EAR TH C O A S T  

A. THE STEEP TARGET L I N E IO I LL BE u S E D  FOR ALL MCC ' S  E X C E P T  WHEN BOTH THE V.ELO C I TY A T  E N TRY 
I NT E RF AC E  I S  L E S S  T H A N  3 1 ,000 FPS AND THE G AND N IS ' GO ' - THEN THE SHAL�OW T A R G E T  L I NE 
W I L L  BE USED. 

b .  �CC ' S  �AY BE U S E D  FOR L A M ING A R E A  CONTRCL PR I OR TO E N T R Y  I N TERFACE � INUS 24 HOURS FCR 
R E C O V E R Y  A C C E S S  V I O L A T I OI\S t U N A C C E PT A B L E  W E AT H Ef( ,, OR LAND MA S SE S I N  ANY P A R T  OF T�f 
OPE R A T I ON A L  FOO T P R I � T .  

C .  I F  T H E  f L I GH TPATH ANGLE I S  OUTS I D E  T H E  �NTRY CCkRIDOR, A N  MCC W I L L  B E  E �ECUTED A S  SOON AS 
PRAC T I C A L .  

u .  MCL • S  • I L L  0� A C C CM PL I Sh E D  BY T H �  S P S  I F  NECE S SA RY TO M A INTA I N R C S  R EO L INES. 

l- 32 I R A N ; E A k TH COAST E VA 

A .  THE TEC E VA W I L L  BE I � I T I AT E D  JNLY FCP R ET R I E V AL O F  F I L M  FROM THE PAN CA"ERA OR MAPP I �G 
C A M E R A  

b .  THE C SH OXYGEN SUPP LY , THE OPS , AND C R I T I CAL INSTRUMEN T A T I O N  M U S T  ALL BE GO FOR EVA. 

C .  AC T I VA T I O N  OF THE O P S  U U H I NG THE E V A  W I LL REQU I R E  E X PE D I T I O U S  C O M PL E T I ON OF THE AC TI V I TY 
B E I NG P E R F O<MED ,  F O L l C W E D  BY I MME D I AT E CM I NGR ESS . F I FTEEN M I N U T E S  O N  THE O P S  W I LL BE 
K E S E R VED FOR CM I NG R E SS AND R E P R E S SU R I Z A T i u N .  

U .  A L L  R C S  THRUSTE" F I R E  I N  T H E  V I C I N I T Y CF THt T RAN SFER P ATH MUST B E  INH I B I TED. 

£ .  SPACECRAF T A T T I TUuE AND A T T I TUJf R AT � S  MUS T B E  W I T H I N  L I M I T S  THAT ALLO� SAFE EVA DPERATI D�5 
W I TH SUFF I C I E NT SUN L I GH T  THROUGHOUT T t< E  PLANN E D  EVA P E R  100 .  

F .  A VACI.UM TRANSF E R  o i L l  C H Y  B E  A T T t H PHC I N  A N  E M E R G ENCY. 

c .  A L L  S I H  B A Y  POWER W I LL d E  D I S AB L E D  F C P  THE EV A .  

H .  THE E VA � I LL B E  t NH l e i T E C  FOR P R O P E llANT LEAK • 

. Ml SSI ON R E �  C AT E S E C  T I C� 

APCLLO 1 5  F � L 5 /3/7 1 FL I GHT 
U P S  � U L E S  

GROUP 

GENERAL 

P AGE 

2-10 
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k I TE M  

N A S A  - Ma nned  Spacecraft Ce nter  
M I S S IO N  R U L E S  

SECT I C �  2 - F L tGHT OPER�T ION RUL E S  - CONCLUDED 

2 - 3 3  A L TERNATE M I SS I ON 

A ,  EO 

1 ,  C S M  CNLY - E O  S C I EN C E , S PS I NC LI �AT ION CHANG E ,  O R B I T  FOR SC IENCE CPE RA T I ONS 
W I L L  BE A TRAO E - C F F  T C  PROV I CE HCST OPT I MUM S I M  BAY PHOTOGRAPHY COND n iDNS 
YET REMA I N  W I T H ! �  • c s  O E O R B I T  CAPAB I L I T Y ,  

2 .  C S M / L M - E 0  SC I E I'.C E ,  I NC L I MT ! c N  CHANGE, oHAtlL ISH OR � IT FUR OPT I M UI'I S! M BAY 

PHOTOGRAPH Y C O NO I T I CN S .  

lj .  L O  

1 ,  C S M  OI'.LY - S I M  ' " AY E X P ER I .� E N T S ,  A P PROX I M ATELY 6-0AY STAY, 60 N M  C I RC U L A R  
ORB I T ,  

2 .  C SM/LM lNO L AN D I NG CAPA B l l lT Y I  - S l �  BAY E X P ER IME N T S •  

STA Y r 00 NM C I R C U L A �  ORB IT , O P S  T E l . 
AP P R O X IMA T ELY 6-DAY 

C. IN ANY A L TE RNATE • t S S I CN W I T h i N  T HE CONS T RA I NT S  OF P R O P E L L AN T  R EMAIN I NG AND O T H E R  
OPE RAT I ONAL CONS I Oo . A T I C I'. S  S U C H  AS CREW S A F E T Y  AND SYSTEM S  L I FE TI M E ,  T H E  C O MB I NED LH 
ASC'! O E S  S T A G E S  " I LL BE O l S Pu S E D  OF I N  THE FCJL L CW ING ORDER O F  D E S C E N D I N G  P R ( O R I TY---

t .  L U � A k  I �PACT 

2 .  C C E A f\  I 1'<1PAC T 

3 ,  Ll.NAR ORB I T  

M I S S I ON R E I/  C A T E  S E C T I C N  

A P CLLO l S  F NL 5 / 3/7 1 fL IGHT 

UPS R U L E S  

GROUP PAGE 

GENERAL 
2- 1 1  

3 9  
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N A S A  - Ma nned  S pacec raft Cente r  
M I S S IO N  R U L E S  

S ECT ION 3 - H I S S I O N  kULE SUMHA�Y 

T H I S  SEC T I ON I S  A S U�HARY OF TH E DATA PRIOHTY GU I D E L I N E S  BY M I S S I ON P HA SE , SLV RUL E S  B Y  HI S S ! ( ' 

PHASi:: , A 1'iO S Y S TE M$ GO/NU-GC C R l T E R. I A  UN C H M T S  BY M I S S I O N  P HA S E . 

TH E  ;UMMARY M U L E S  P L U S  T H E  C H A R T  AKE REQU I RED TO E NC 0 M P A S S  EACH P HA S E . 

T H E  C A PA A i l i TY l i �T E D  IN THE C H � H T S  Ak E T H E  H EQU I M E M E N T S  fOR JN I T I A T I ON OR C O N T I NUA T I ON OF A 
,.I J ; S ! UN PH A S �  0R E V ENT . � ! S S !ON E V E N T S  FROM UNOUCK IN G  TO P O l I G N I T I O N  R E Q U I RE TH A T  THE VEH I C L E S  

HC.t: l  THI::. l\JNAF- :)TAY W{ TH f\I A  (. l{ t 1 t R. l A  ANO HA\I E T H E:  CAP AB I L I TY T O  L AN D ,  "SC E "D' A.NO RENDE ZVOU S .  

' L AUNCH P I- A S !:  • 

,_ 1 ft1� L A UN CH � I L L  BE AHORT E D  F O R  T H E  FOLLC� I �G PEA�UN S---

A .  S L V  

S- I C  A C J A C E N T  EN� l N f S  C � f  C l i ME· D E PE N C E N T J  

$- I I  G I M B A L  A C T U A T O k  � A � CCVER l �B O A � C  P � IOR T O  S - I V d  T O  CU I CAP AB IL ITY 

V I C LA T I CN CF AUTO/.- .N L A L  ECS L I � ! T S  

S - 1  I E ' G I NE F A I LU R E S  I T ! ' E  D E P E N D E N T  I 

S- 1 1  L C S S  CF CON T R U L  H i ll E  t.: E P E �O E NT I 

t- A l  LIJRE Uf- StCUND P l b f\ E  S E P Ak.Al l U I\  

S - I Vll L O S S  Of· HYDR A U L I C  F L U I D  ( PR I UR TO S - IV B I GN I T I ON )  

S - I Vd LJ S S  Of- THRUS T H I I"E r:: c f-1 1:: 1\t.H: r-..T J  ( PCS S I BL E  CU I CAPAB I L I TY )  

S - J V� COLO H E  SHUTO F F  V A LV f ( S I  F A J L � O  C P E N  

11 .  C S '-1  

t .  � N V I Ru;��E N l A L  

L C S S  O r  C A B I N A f\ C  � U I T  � k � S S U � E  

L L S S  L f  C A � I � P K E S S LR E  ANU S U I T  C I KCULAT I CN 

F I R F. / ��UKC I N  C �  

L C S S  CF CA� I N  F P b S L � F.  A N O  0 2  MA N i FClD L E AK 

t. .  E U : C T K I C A L  

THC f vL L UW l NG P C k E R  S C U � C E S  A R E  Q E �U l � E O  T U  CON T I NUE L A UNCH---

(A) C.�E F/C Uf. /lUX �/JT PLUS Cf\E: ENTRY � A T ,  OR 

(B) Tt1RF.C E N T I< Y  b /J T S  

LNCONT�O L L A B L E  S H C R T F D  � A l N  tlUS 

L C S S  OF ROTH A C  e u S E S  UUk l f\G MCO E 1 Ok MUCE I I  

S LS T A I NEU L E A K  C �  LLSS OF HC P K t S S U R E  ( $ 0U�CE U R  M A N I FOL D )  IN 8 0 TH CM-RCS 
R I NG S I MUDE I C I\ LY I 

L .  � J U L4 T I CN JF TkAJ I::C T C � Y  l i � I T  L I NE S  

U .  TtA � D I SC H E T I ON � I L L  t E  L S E D  F·l�---

1 .  S U 1 T /CA6 1 �  C CN T A � ! � /J l l G� 

2 .  � E O I CAL P R O d L E � S  

M l S S I UN R E V  D il l E  S E C T I O N  

A POLLO 1 5  F N L  5 /3/7 1 • I SS I O� •uLE 

SUMMARY 

GRO UP P A GE 

L AUNCH Pt<A SE 
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N A S A  - Man ned S pacec raft Center  
MI S S I O N  R U L E S  

S E C T I ON 3 - M I S S I O N  RUL E  SUMM ARY - CON T INUeD 

3- Z T H E  S- I VB E A R.L Y S l AG J N G  W l ll BE U S E D AFTER 1 S- I V 8  TO C O l ' CAPAB I L I TY FOR T H E  F OLLOWI NG ---

S - I l  G I MB A L ACTUATOR INBCARO HAROOVER 

S- I I  LCSS GF C CNTROL 

S - 1 1 eNG I N E  F A I LU R E S  

S- ! VS CLLO H E  SHUTOFf V A L V E ( S I  �A I LS G P E N  ( AF T ER T W R  J E T T I  

3- 3 So ! TC rl O V c R  TO C S �  GUI OAN C l  w i LL B E  P E R F CRMEO FOR--

S A T U R �  G U I DANCE kEF E R EN C t  FA I LU RE 

t<- U l t:  NUt>l H E R S  3 - 4  THRLUGH 
J-10 A�E R E S t R VED. 

M l SSI ON R E \1  C A T E  

A PO L L O  1 5  F ' L  5 / 3 / 7 1  M I S S ION kUL E 
SUf'ltoiARY 

GROUP 

L AUNCH PHASE 

PAGE 
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N A S A  - Mu ned S pac:ec:nft Center  
M I S S IO N  R U L E S  

S EC T I CN - � I S S I O N  � U L E  SUMMA�Y - CONT I NU ED 

' E A R T H  O R B I T  ' 

!- l l  G S M  S E PA kA T I ON F •OM TH E S- I V 8  ( l d THOUT L M  EXT RACT I ON !  h i L L  B E  P EK FORM E D  EAR L Y FOR THE F OL L O • I "u 

S L V  C u NO I T I CNS tCUNS l D E R H I LJN W I L L  d E  G I V E �  T C  E X T R ACT ING T H E  LM L A T E R  I f  T H F  COND I T I O N  CAN H 
cJkREC TE O I 

• S- I V� RANG E SAFE TY PROP E L L A N J  C I S P E � S AL S YS T EM A R M S  !NADVEk T �N TL V  A F TE� I N SE R T I ON AND P R I OR TU 

SAF I � G  

* S- I V �  L O X  T A N K PRE S S  I S  G R E A T E R T H A N  50 P S I  

L i l .) S  O F  A T T I TUDE C ONT k O L G UR i t-.G T B5 I C R E W  C I S C R E T I O N I  

· � - [ V tS COM�ON � U L K H � AIJ U [ L T A  P R E S S U R E  �XC t E DS L IM I T S 

* � TA'<. T l> C T T L E  � R E A TEf. T H A t\  1 d ')0 PS J A  

• P � R F 1l H M  S P S  MANEUV�h TO A S A F E  D I S T AN C E  

, - l l  C SM S E P A � A T I �N � ROM TH E S - I V cl  I W I T H L M  f (T �ACT J O N I  W I LL B E  P E RFORMED FOR---

A ,  5 - I  V B  NO-Gu FOR T L I 

11 . C.. S M  NC-I..I C f- t.J R  TU tH,T Gv FGk E h k T N  Lf< B (T 1'4 I S S J uf'j 

.:: - � �  T U  � I LL iJE: l f\H I A I T E O  f- (1 !"1 ---

l i'o SUH · I C I E I\ T  PKO!-JF L L A N T  P f ,... A i f'.. S  FUR Alt-� l t: V I f't U  A T B D  Nl-1 A P O C. E E  ELL I P S E  

.)- lVK C M, I NE M A J (\j  Ll,X VA L V E ,: � J L S T C  C LCS E A T  CUTOFf 

L IJ S S  JF A T T I T U DE C GN T R CL 

L!. � S  tJF l\G I�� HYUR AUL I C  F LU I C  

'1 1 $ .o\ L I G N I>' E � T  R A H  t H T W F E I\  T H E  I U  ANJ J "'U l S  O U T S I D E  L I M I T S  

0�ALC E � T A � L E  D l Ff E q f NC F S  � E T � E EN CMC A NO I U  P L A T F O K M  V E L O C I TY COMPON E N T S  OR TOTAL V E L OC I TY �f 
I ·'i !:l � h  T I U o� 

,J,�ht..C. E t' l .\tlLE D i t- F � K E h C E  n E T !. r. t f\  MSf "'' A l'lO iU t.: P t H T A L  LJ E C I S IOI\i PAR A M E T E R S  

M l  SSI  uN R F V  u A T E  S E C  T I C "  

A F CLLO 1 5  F f\ l  S /3 / 7 1  M I S S ION RUL� 

su��•�v 

GROUP P A GE 
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N A S A  - Ma n ned S pacec raft Center 
M I S S I O N  R U L E S  

S ECT I ON 3 - M I S S I ON R U L E  SUMMARY - CONTINUED 

W i l l  B E  TE R M I N A T ED FOR ---

P I TCH OR ' ""' aoov R A l E S  GREATER T HA� lO OEG/ S EC 

1-l.OLL BCDY RATE l>J.t EA T fR T t· A.N 20 OE G/ S E C 

P I TC H  CR YAW A T T l  TUC( OE V I AT I ON S FROM NO�! NAL PROF ll E S  I N  E X C E S S  OF 

llVF.KdlJRN \or. H U � E  V I  I C .CI  E<;U A L S V I  I P AC I PLUS 2 S ECuNOS 

l'l l L L B E  P E K FORMEll W l T r  M A  t-.UAL dA C KU P f O R---

A ::,A T U Rt.. GUlOANCE H F ER E �C E F A I LURE --- LSM T A�t-t:UVER IN E �RTH O R B l T  

S A  TUR� AC.C E L E R C"F T E R  FA I L U R E S  --- lU C C � PU T E R  CON T ROL W I TH A MANUAL 
I NE k T I  AL V E L UC I T Y  F R U foi  T H F.  CMC . 

DE G 

OR CUR I NG T L I  

CU T CF F  A A SED 

C SM SEPEI< A T I ON ( �o� I TH 2 4 - S f C  K C S  A !, A P  F RQ;-1 T H E  s - r v e  1..J L L  B E  DONE FOR LO SS O F  S - I V B  
L. LI �  f f<  J L .  

1\ U L F S  3- 1 7  THkUUGH 3 - 2 0  
A K I:: � E 5 F .f.: V E C .  

M I S S I ON k E V D A T E  S E C T  J O N  GRUUP PAGE 

A POLLO 1 5  F J\ 1. '> / l / 7 1  1'� 1 SS I U N  RUU EAR T H O R B I T  

SU ,.,t-IAKY 3-4 

44 

ON T O T A L  

A T T  I TlJCE 



k I TE M  
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J-21  

N A S A  - Ma n n ed Spacec raft Center  
MI S S I O N  R U L E S  

-S EC T I C N  3 M I S S I ON �ULE SUMMAR y 

----------
' T O  AND E '  
----------

- CONT UED IN 

TD ANI) c o i L L  �CT B o  P E R F C � M E C  FCR---

A .  P I L O T S  E VALUA T I ON OF R A T E S MW AT T I TU D E ; ,  AND SLA CONF I GU� A T I ON NUT AC C EP TABL E .  

d .  THE SLV I S  NO-GO FOR---

l. V I GL A TI ON uf s-nll WLKHEAO D E L T A  P L I M I T S  

' ·  L C X  TA�K PkF SSLPE  G R E A T E "  T H A N  5 0  P S I  

K U LI:: �UMAE R S 3 - < 2  THkOUGH 
3- 29 ARc RI::: S E R vto. 

M I S S I ON k F V  U A T E  S E C T l C ,._  GROUP P AGE 
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N A S A  • Man ned Spacecraft C e nter  
M I S S I O N  R U L E S  

6FC T I CN 3 - M I S � I O N RULE SUMMARY - CON T I NUED 

1 T RANS  LU NAR COA!) T ' 

J- 3t THl t.;i Ai�O 1\ ioll LL BE THE P fl l M A RY MOUE OF E X EC U T I NG T RANSL UNA R MCC . 

j - J l  M l UC01JR SE C U � R E C T l ON �OM I � A l  �X E CU T L UN P O i N T S  W ill � E  A T  TH E FOl l O W I NG---

A .  I l l  C IC + 9 HIJUHS 

[j• T l l  C /L + 2 8  HUUk S 

C .  L O I  - 22 HCURS 

u .  L f l l  - 5 HCURS 

j - .:l /  uUJ.\ J 1 � t,; T hl:: LJI tllJL(,� , T H F.  f l l .:i i- T  C R E W  w i LL T A K F  T Hf F O L L OW I N G  AC T I ON---

•'IUL'E r 1 "" 

-- -- - - --
I c � �  

1 +  3 4  T>l 

1 + 5 5  l d  

I I  1 + � 7 , ,.J 

L U I  A H C I H  ,..i.Jl)E$ 

D E L T A  V M  

l + j4 c1  r o  0 4 2  

L -t !)5 6 4 2  rn 789 

1 + � 7  

3 H  7 d!l9 TO U l 3  

TYPE AROR T 

OP S 2-HR D ! P � C T ABORT 

DPS 30- M I N  D I R ECT ABOR T 

DP S TO D E PL F T I G � 30- M ! N  D I R EC T 

ABUH T F O L LO�ED RY A� A PS BURN 

2 HOURS L A T E R  

DPS 2 - I M P UL S E  C IRCUMLUNAR ABORT 

I l l  3t-rl7 IJ 6 + 3 2  EXEC UTE TE l IS P S OR D P S I  AT N E X T  

OPPGR TUN I TY O R  IN I T I A TE A L T E R N A T f  
M I SS ION 

•\ . 

0 .  

A L L  A Bun ,�AI\f U'vf I<S A R F  • c c  T AR G E ! E u  (XCfPT T H E  UPS  30-"1 IN ABuk T [ s 
CHA t<: T o  

c or,. r r< c L  L ! '< I T S  A P I-ll Y A S  FCLL ')WS - - -
LC I UEL lA T L C I  D E L l  A v L I M I T S 

- - - -------- ----------- --- ---

,) TIJ l t- 34 0 r c  64l. T I GH T  
1 +  H [•;  .1 .. ? · J  0 4 .;:  T C  l f 4 t  L UO S E  
3 + �· ... rr: c /(_i l t>4 l  r c  2 S q A  T I GH T  

NCT E 

I F  A�Y n A L L  V A L U t  ( L U S t S  P k F � A T UKE LY t � H U T  DO�N GOOD BA� K  

l J  S f l. Pf< l l t<  [ L  ClJTlJh FOk V E t-< I F IC A T itJ.� CF T H !:: F- AIL UI\E 

N CH 
k E F F � � N C �  R U L �  3 - H o  F-DR U E F I � I T I GN Uf T 1 � HT AN D LOO S F  L I � I T S  

�.lJ U S  J - l '  T I H\ �U�r1 
3- 3 7  � k [  t< t: S[ k VEll.  

M I S S I ON S E C  T I C� 

A PG L L u  15 FNL ? 1'17 1 • I S S I ON KULE 
� U M M A R Y  
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1.:. 1 T E ·"1 

N A S A  - Man ned Spacecraft Center 
M I S S I O N  R U L E S  

S EC T I C'< 3 - M I S S I IJ N  RUL E SUMMARY - CONT I NUE D 

I LU�AR C � B l T  • 

3- 3tl P R I OR TO UNDOC K I NG , ( S fo'  ,..A f',E UIJE' RS W I LL B E  SC H E OUL C D WHEN � EQU I R l: O  T O  C O R qEC T TH f F U L l u W U .t. 
S l ll/A T I UNS---

A .  M I S S D I STANCE O V E R  THE LLS GREATER THAN O o 5  D E G OUT Of PL AN E .  

� .  DE V I A T ION I N  A PPROA CH .AZIMUTH GkEATER THAN + / ·  1 0  DEG FROM THE N O MI NAL • 

C .  CUk RE N T P E R I C VN T H IUN A L T I T U O F  L E S S  T HAN 30,000 F T .  

u .  P � c ll l C TEO ALT I TUD E A T  P C !  I G N I T i lli<  L e SS T H AN J O , OQO F T  O R  GR E A T ER THAN 7·) 0 000 r T  

I PR l D IC T I CNS W I L L B e  A U S E D  US I NG E X P E C T E D / C A L CU L A T E D  • 0 R S T  C ASE PROPO GAT I IlN E R R O R S I  • .  

NCT E 

WHE N  PC S S I  �LE ANV R E - U I RED MA NE UV E R S ! S I WOULD �E 
SCH EDI.JLEO SHOR T L Y  A FT ER C R EW W AK E-UP ON P O I  DA Y .  

3- }..:; D O l  k E: S l D U A L S- - -

" ·  U"JD t-: R a U Rf\S ( PO St T I V t  R E S I C U A L S • W l L L f\ L..T �E T R I M M f D .  

f i)K fJ IJ E f< b UkNS ( NF. G A T I V E K E S I UU A L S ) ,  T I-l l �  G AN D N AX I S TO W I T H I N  l F P S .  

\ .  F C k  C V i:: K BU�N S L F SS r H At-. 2 . 2  F P S , T k i M T O  -1 FPS W I T H I N T H t  - )C Slot RC S 

THRU S H : R S  

2 .  F O R  OVckBU • N S GkEA T ER Till� 2 . 2  F PS BUT L E S S THAN 1 0  FP S , P I TCH 1 8 � DEG RE E S 

ANU TR I M  TU F P S  US i f',G + X  S M  RC� THRUS T E R S  

3 .  RE S I D UAL S &R E A T E �  T � A h  l O  f P S  W i ll B E  T R l �M � U  U S I NG SPS 

L .  I F  t. I TH E f<  THE v A N D  N 11 A S  CBV I O U� U '  J-' AlfUNCT l O N E O ,  THE N EGAT I V E  R E S I D U A l  I NO I. C A T E D  BY T�€ 

E MS h i LL �E T R l 1� M E U .  

3- 4\ LJ.Jl 1 '-I..I .'-: � A N F- U \I l i\  H f: S l CU A L S - - -

A, TRIM THE IN-PLANE HORI ZCNTAL RESI DUALS (l.NDERBURNS PND OVERBURNS) TO ± 2 FPS, 

8, FOR OVERBURN RESlDUA.LS ( IN-PLANE HORIZCliiTAL) 

1 .  GREATER T HAN  3 . 2  FPS BUT LESS TiiAN 10 FPS, P I TCH 180 DEGREES AN D  TRIM TO 2 FPS W I T H  S M  RCS 
+X THRUSTERS 

2. GREATER THAN 10 FPS, THE SPS W I LL BE USED TO TRIM 

C, I F THE G&N HAS OBVIOUSLY l'ALFLNCTICNED, 1liE EMS W I LL BE UTILIZED TO TRIM THE IN-P� 
HORIZCNTAL RESIDUAL. 

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

11 1 SSI UN K F. V  C A T E  � E C T I C r-; 

A P C L L O  1 5  F � l  5 / 3/7 1 M I S S I U N  k U L E  

SU � M A H Y  

G�UUP P A GE 

LUNAR O R B I T 
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" I TE M  

N A S A  - Ma n n ed Spacecraft Ce nter  
M ISS ION RULES 

S EC T I ON 3 - M I S St�N RUL E SUMMARY - CONT I NU E D 

3- 4 1  A T  AOS A F T E R  D O l  AND THE D O l  TRI M MANEUVER, T HE R E Q U I REMENT · Fok T H E  B A I L O U T  MANEUVER W I L L  A F  
O E TE R M I N f O  Bv" 

EVALUA TI ON LF THE T H R E E  T RA.JECT CRY MONI TOR I NG SOUR C E S .  THFSE SOURCE S - G AND ' •  
E � S ,  AND M S F N  - o i L L  ti E  E X � M I ,E D  W I T H  T H E  FOLLOW I N G  C R I T � I A---

A, IF MSFN RADAR DATA. I S  VALID AND REASCl'lABLE, A STAY VOTE FRO>\ MSFN I S  REQUI RED TO 
REMAIN IN THE LOW ORBIT, 

B.  I F  MSFN RADAR DATA I S  INVALID OR UNAVAI LABLE, THE FOLLOWING CRITERIA APPLY---
I.  . I F  THE G&N ANO EMS ARE AVAI LABLE, BOTH SOURCES MUST INDICATE STAY TO REMAIN 

IN THE LOW ORBIT,  

2, IF (J>ILY THE G&N I S  AVAI LAB.LE, IT MUST INDI CATE STAY TO REMAIN IN THE LOW ORBIT,  

3,  I F  THE E MS  RESIDuAL I S  TRII'IED DUE TO CREW OBSERVATI<N Of A G&N MALFUNCTla<, 
THE BAI LOUT MANUVER WILL BE EXECUTED AT THE Nct-IINAL TIME. 

NOTE----

1 ,  THE EMS VOTE I S  NO STAY I F  THE EMS INDICATES A 6-FPS OVERSPEED AFTER TRIMMING THE G&N. 

2, THE MSFN VOTE IS NO STAY IF THE INCct-\ING RADAR DATA INDICATES A CLOSEST APPROACH 
ALTITUDE OF GREATER THAN 1,0 NM ABOVE THE LUNAR TERRAIN. THIS ALTITUDE CORRESP(J>IDS 
TO A PERICYNTHI (J>I ALTITUDE OF Jm! NM AND DOPPLER RESIDUALS AT AOS OF .J]Q. CYCLES 
PER SECa<D, 

� - 4 2  TH� f nL L (l � I �� R�O Z / k E SC U E  O P T IONS W I LL 8 �  UT I L IZ E D  AS NECF SSARY FOR F A I L URE S REQUI R l �G 
f t k M I NA T I ON GF LUNAR l AN O I �G - --

A, 

A. 

B. 

c. 

D. 

FOR FOLLOWING RN 

FOR FAILURES FRet-\ CI RCULARIZATI(J>ITO CI RCULARI ZATI(J>I PLUS 1 HR, EXECUTE THE PDI ZERO ABORT 
SEQUENCE WITH DOCKING IN ABOUT 3-1/4 HR, 

FOR FAI LURES FROM CI RCULARIZATI(J>I PLUS I HR TO PDI, EXECUTE THE ND PDI + 12 ABORT SEQUENCE 
WITH DOCKING I N ABOUT S-1/4 HR. 

ABORT DURING POWERED DESCENT W I LL INSERT THE LM INTO ORBIT UTILIZING THE ONBOARD AVARIABLE ABORT 
TARGETING, FOR ABORTS DURING THE F I RST 6 MIN 10 SEC, DOCKING SHOULD OCCUR WITHIN 5-1/4 HR, FOR 
ABORTS AFTER 6 MIN 10 SEC, DOCKING W I LL OCCUR WITHIN 3-1/4 HR. 

FOR Cct-IPLETE LM FAILURES PRIOR TO PDI, THE CSM WILL EXECUTE A 5-lt'I'ULSE RESCUE WITH DOCKING IN 
ABOUT 7-1/4 HR FROM POI , 

,._ ! J LE NUMe i:: � S  3 -43 THFH'JUGH 

�-48 AK� R E S C � VtU 

M I S S I UN R E V  D AT E SECT ! UN 

A P CLLO 1 5  FNL 5 /3 / 7 1  M I S S I ON RULE 

SUM�ARV 

GRUUP PAGE 

LUNAR OK B I T  
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R I T E �  

N A S A  - Man ned  Spacec raft Center  
M I S S I O N  R U L E S  

S E C T I ON 3 • M I S S I C �  �UlE SU MM A�Y - CONT INUED 

0 P O W E R E D  DE SC E NT P H A S l  o 

3-4� �U l I GN I T I ON 

THt f JL L L� I N� A C T I O� W I L L  U C  TAKF.N---

A. A U T G  ULLA�E GlluU 

- I f  NO A U T U  U P S  I G h ,  f L IGhT C R EW PEKFCRM  MANUAL UP S T GN i T I Q N  

B. · �u A L T L U L L A � E  

- F L I G H T  C R E W  BACK U P  T H (  U L L A G E  MA�EU V F R  

- I f  N C  AU T C  D P S  I GN f L I G bT C � E �  � I ll NC-GQ �0 1 

l- ? ·  L K  lJ:.I T A  I S  Q E- I.) t.. I K E O  FOR L ld\ IJ I "G---

A. LOCK 0\1 

1,  LR CtmERGENCE (ALTITUDE GlLY) - DATA NOT BEING ACCEPTED OR CGlVERGING 
FOLLCl<II NG  LOCK-Gl FOR 60 SECGlDS - ABORT 

2 .  LR DATA ACCEPTED AND C�VERGED CCNTINUOUS TO P64 - CO'ITINUE MlSSlCN I F  LOSS OF 
LOCK OCCURS IN P64. 

3, LR DATA ACCEPTED AND CGlVERGED WITH SUBSEQL£NT DROPO\If - CONTINUE TO P64, 

(A) LANDING RADAR REGAINED I N  P64 

(1)  DATA ACCEPTED BY LGC - CONTINUE MISSION 

(2) !At\TA NOT ACCEPTED BY LGC - ATTEMPT MPNUAL LANDING 

(B) LANDING RADAR NOT REGAINED IN P64 - ABORT 

4 ,  LATE LR LOCK·Gl WITH DATA BEING INCORPORATED AND CONVERGING - CONTINUE TO P64, 

(A) DATA ACCEPTED BY LGC - CGlTINUE MISSIGl 

(B) DATA NOT ACCEPTED BY LGC - ATIEMPT MOMJAL lJI<DING 

B. MINIMUM ALTITUDE WITHOUT LR ALTITUDE INCORPOAATI DN---

1 .  PGNS ALTITUDE LESS THAN 22,010 FEET PND PGNS NAVIGAT ICN ERRORS, CCJ14FIRIED BY 
MSFN OR DOPPLER RESIDUALS IHt.T CAUSE ll£ AGS-PGNS RADIAL VELOCITY DI FFERENCE TO 
EXCEED -10 FPS - ABORT 

2 .  PGNS ALTITUDE LESS TI-VIN 18,000 FEET PND PCiHS NAVIGATJCN ERRORS, CCNJI RI"'ED BY 
OOPPLER BUT t«:rr BY P-GS, 'THAT CAUSE n1E MSfN-PGN; RADIAL �LOClTY Dl FFEREtiCE 
TO EXCEED -20 FPS - ABORT 

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

(A) CGlFIRM'D PGNS CROSSRANGE VELOCITY ERROR (DELTA Y DOT) EXCEEDS +40 FPS (SOUTH) - ABORT 

(B) RAIDAL N69 NOT INCORPOAATED - ABORT 

4,  PGNS ALTUTUDE LESS THAN 6,000 FEET---ABORT 

M i � � I UN k F V  C H E  S E CT I O �  

A PC L L �  1 5  f � l 5 / 3 / 7 1  � I S S I CN klJLE 

SUMMARY 

G�UUP P AGE 

LUNAR O R B I T  
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K I T E M  

N A S A  - M1 n ned Sp�eec nft Cen ter 
M I S S I O N  R U L E S  

S EC T I ON 3 - M I SS I CN �UlE SUMMARY - CON T INUED 

3 - 5 1  POWE R E D  DE SC E N T  W i l l  B E  T E R� I •ATED F C R  T H E  FOll OW I NG---

A. PGNS NAVIGATION ERRORS, CONFIRMED BY MSFN OR DOPPLER RESIDUALS, THAT RESULTS IN THE FOLLCYrllNG 
AGS-PGNS VELOCITY D I FFERENCE---

DELTA X DOT (DOWNRANGE) GREATER THAN + TBD OR -45 FPS 

DELTA Y DOT (CROSSRANGE) GREATER THAN ±90 FPS 

DELTA Z DOT (RADIAL) GREATER THAN +TBD OR -�5 FPS 

B. PGNS NAVIGATION ERRORS, CONVIRI'ED BY DOPPLER RESIDUAL BUT NOT BY AGS, THAT RESULT IN THE 
FOLLCYriiNG MSFN-PGNS VELOCITY DI FFERENCES---

DELTA Y DOT (CRDSSRANGE) GREATER THAN ±200 FPS 

DELTA Z DOT (RADIAL) GREATER THAN + l!!Q OR - �5 FPS 

C .  COI'MANDED THRUST INCREASING PRIOR TO THROTTLE-DOWN OR P6� TGO = 80 SEC. 

D. NO THROTTLE RECOVERY BY P63/P64 PROGRAM SWITCH PLUS 15 SEC 

E. FAI LURE TO ACHIEVE FTP BY NQ'\INAL TIG +31 SEC (ABORT AT GTC DIVERGENCE, )  

F, FA! LURE TO ENTER P64 WHEN TGO EQUALS 60 SECONDS 

G .  THE FOLLOWING PGNS ALARMS---20 105,002 14, 204�0, 20607, 2 1 103, 20607,01107, 21204,21302,21401, 00402 
(CONTINUING) 

H, VIOLATION OF THE Til£ BIASED DPS ABORT BOU<DARY 

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

J - 5 1  A N  � H O R T  � I l l N � T  � E  P � k F C � M E C  f�P  P G N S  f A I LURE AF TER OBT A I N ING P J TCHOVEP I N  THE APPR OACH PHA S E  • 

.._ U L E  !'<i.Ji>\ii E R  

3- 5 3  I S  P E SERVEO.  

M I SS I ON R E \i  G A T E  S E C T  I O N  

A PGLLO 1 5  F � l  i / 3 / 7 1  M I S S IO N  RULE 
SU MMAR Y 

GROUP 

POWERED 

D E S C EN T  

P 4GE 
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N A S A  - Ma n ned Spacecraft Ce nter 
M I S S I O N  R U L E S  

6 EC T I CN J - M I S S I ON R U L E  SUMMARY - CONTINUED 

3- 5 4 CONST R A I N T S  ANO C P T I UN S  

' LUNAR 5 U R F A C E  E V A  P H AS E '  

A. PLSS WALK-BACK CGlSTRAINTS WILL INCLUDE A 10-MINUTE ALLOW/INCE FOR THE CREW TO ASSEMBLE THE 
EQUIPMENT DESIRED TO RETURN TO THE 11'1 AND l.J. MINUTES FOR EVA CLOSE-OUT AND WILL BE BASED ON A 
WALKING RATE OF ..hi KM/HR. 

B. VARIOUS COMBINATIONS OF AVAI LABLE EQUIPMENT AND CAPABI LITY WILL BE UTILI ZED AS REQUI RED TO 
ACCOMPLISH TRAVERSE OBJgCTIVES (E.G. , DRIVING THE LRV PART WAY AND WALKING THE REST, USE OF PLSS 
COMM RELAY AS A HALFWAY STATI ON  ALLOWING ONE CREWMAN TO GO FURTHER, CARRYING THE LCRU, ETC . ) .  

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

1 .  COMMU N I C A T J (JNS ( VH F  T R A � S � I S S I U� � ANGE ASSLJ M I N �  l E VEl SU� F AC E W I TH lUNAk 
MA� I U S  0F l U R V A T UR E J  

LCRU 1------i COR 1-----I LMP 

U S I N G  TH I S  � E L A Y  T � C H h ! QuE , T H �  �A� IMUM T HA V fK S E  O I S T A N C E  FROM T�E L M  I S  
� P P� L X I M A T E L Y  3 . �  � � .  

2 .  E � u  C C � S U M AU L E S - S E E  FOLLC� I NC P A G �  

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

M I S > I ON 

, I  
1'1 

R E V  C H E  

A PCLLU 1 5  f � l  5/3/71 M I S S I O �  RUlE 
SUMMARY 

GPuUP P � GE 

L U N A R  S U P F A C E  
EVA P H A S E  3 - 1 1  

5 1  



REV ITEM 

< DIS't 
•'FROM 
• LM 

DIST 
FROM 
LM 

N A S A  - Ma n n ed S p a c e c r a ft C e n t e r  
MISSION RULES 

S EC T I ON 3 - M I SS I ON RULE SUMMARY - CONTI NUED 

EMU CONSUMABLES 

LRV!BSLSS/OPS (L)a EVA 1 

BSLSS 
CONS TRAINT1 

LRV /OPS (H)b 

WALKING/BSLSS/OPS (L)c 

WALKING/OPS (H)c,d 
¥----\4- BSLSS 

CONSTRAINl" 

EVA TIME 

WALKING/OPS (Hlc,d 

EVA TIME 

LRV/BSLSS/OPS(Ll1 

WALKING/OPS (H)c,d 

EVA TIME 

M I SS I ON REV DATE 

5{3( Tl 

·� 
10perallonal LRV - 2 Man EVA 
bOperallonal LRV - 1 Man EVA 
0LRV not available - 2 Man EVA 
4uv 111t avallallle � 1 MM IVA 

SECTION , .GROUP 

DIST 
FROM 
LRV 

M I SS I ON RULE 
SUMMARY 

· u.tWI SURFACE• I EVA_ PHA� -

DIST FROM LM 

DIIT FROM LM 

DIST FROM LM 

PAGE 
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f< I TE M  

N A S A  - Man ned Spacecraft C e nter 
M I S S IO N  R U L E S  

SEC T I �N 3 - M I S !> I ON RULE SUMMARY - CUNT I NIJEO 

3- 5 5  TEkMI N A T  I ON/CUR TAHMENT 

A, AFTER START OF A DRIVING TRAVERSE, THE TII'CLINE WILL BE OPTIMIZED TO REMAIN WITHIN THE LRV DRIVING 
CAPABILITY TO RETURN TO THE LM. 

B .  I F  LRV MOBILITY IS  DEGRADED, THE FOLLCif/ING WILL B E  EVALUATED TO ACCQ'V'LISH MAXIMUM SCIENTIFIC 
RETURN---

! ,  TRAVERSE DISTANCE 

2 .  TIME A T  EACH STOP 

3.  DELETICI>l OF STOPS 

C .  THE LRV WILL BE UTILIZED, I F  I TS SPEED I S  APPROXIMATELY THE AVERAGE WALKING SPEED, BECAUSE OF 
ITS SCIENCE AND EQUIPMENT PAYLOAD CAPABILITY AND I TS ABI LITY TO REDUCE I'CTABOLIC RATES, 

D,  FOR EVA TERMINATION OR OTHER INTERRUPTIONS DURING ALSEP DEPLOYI'CNT, THE FOLL!l'IING PREFERRED 
DEPLOYI'CNT INTERRUPTION POINTS WILL BE OBSERVED I F  PERMITTED BY CREW SAFETY CONSIDERATION---

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

2 ,  TILT FUEL CASK. DOME NOT REMOVED, 

3, T I LT FUEL CASK, REMOVE D<M:, 00 NOT DEFUEL, 

4. FUEL RTG, CARRY ALSEP TO DEPLOYMENT SITE, REMOVE SUBPALLET FROM PACKAGE 1 ANO PACKAGE 2 ,  
CARRY PACKAGE 1 TO EMPLACEMENT SITE ( 00  NOT DEPLOY), CONNECT RTG CABLE TO C/S ( 00  NOT 
ACTUATE SWITCHES). 

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

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

E, EMU FAILURES 

1 . TERMINATE EVA 

FOR THE FOLLCif/ING EMU FAI LURES, THE CREW WILL CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED 
(5 TO 10 MINUTES), RETURN TO THE LM, AND EXPEDITIOUSLY COMPLETE CLOSEOUT ACT!VITIES-

(A) EMU REG PRESSURE LESS THAN 3 . 75 BUT MORE THAN 3.4  PSID 

(B) LOSS OF THERMAL CONTROL 

(C) LOSS OF PRIMARY OXYGEN SYSTEM 

(D) LOSS OF CRITICAL !NSTRI.MENTATION 

2 ,  TERMINATE EVA IMMEDIATELY 

FOR THE FOLLCif/ING EMU FAILURES, THE CREW WILL CEASE THEIR SURFACE ACTIVITIES AND 
IMMEDIATELY INGRESS AND REPRESSURIZE THE LM-,--

(A) EMU REG PRESSURE LESS THAN 3 , 4  PSID 

(B) LOSS OF VENTILATION 

(C) CONTAMINATION IN VENTILATION SYSTEM 

(D) LOSS OF PLSS PCif/ER 

M I SSI O� k E V  D A T E  S E C T I O N  

A P O L L O  1 5  FNL • t3/7 1 M I S S I C� RUL� 
SUMMARY 

GROUP P AGE 

L UN AR SURFAC E 
E V A  PHA S E  3 - 1 3  
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k I TE M  

N A S A  - Manned  Spacecraft Center  
M I S S IO N  R U L E S  

S EC T I ON 3 - M I S S I O' RULE SUMMAKY - CONTINUED 

3- 56 PkECEDENCE/SCHEDULl �G GU I C EL I � E S  

A. FOR Am M'ILFUNCTICN CN A SURFACE TASK, A MAXIM\Jol OF 10 MINUTES WILL BE SPENT CN THE CCNTINGENCY 
PROCEDURE BEFORE T�E TASK IS ABANDCNED, WITH THE FOLLOWING EXCEPTICNS---

1 .  RTG FUELING - U P  TO 2 0  MINUTES W I L L  BE ALLOWED IN EXERCISING RTG FUELING CCNTINGENCY 
PROCEDURES. 

2 .  ALSEP PACKAGE 1 TO PACKAGE 2 CABLE CONNECTIONS - U P  TO 2 0  MINUTES WILL B E  ALLOWED FOR MAKING 
THE CABLE CCNNECTICNS. 

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

4. LRV ANOMALIES - U� TO 10 MINUTES WILL BE ALLOWED FOR ISOLATING MALFUNCTIONS. UP TO 30 MINUTES 
WILL BE ALLOWED TO RECOVER UTI LI2ATI ON  OF THE VEHICLE. 

B, I F  I T  IS NECESSARY TO CURTAIL EVA TASKS, THEY WILL BE DELETED IN ACCORDANCE WITH THE FOLLGHNG 
SPEC I F I C  TASK PRECEDENCE LISTING---

c . 

TBD 

IF A TASK lS NOT ABANDCNED AND IS LEFT INCCI"''LETE AT THE END OF AN EVA, IT WILL BE SCHEDULED DURING 
A SUBSEQUENT EVA CCNSISTENT WITH ITS RANK WITHIN THE PRIORITIES DEFINED. 

j- 5 7  lkV � Y S T � M S / � A V I L A T i uN 

A. THERE ARE NO MINIM\Jol LRV SYSTEMS REQUI REMENTS WHICH WOULD CAUSE ABANDONJoENT OF THE LRV IF CREW 
EVALUATI ON  OF THE FOLLOWING ARE PROTECTED---

I .  MOB I L 1  TY AND CCNTROL 

2 .  TRAVERSE RATE I S  AT LEAST APPROXIM'ITELY EQUAL T O  WALKING RATE 

3 .  REDUNDANT L 1  FE SUPPORT CAPABI L l  TY FOR LM RETURN 

B.  WITH A NONOPERATICNAL LRV NAVIGATION SYSTEM, CNE OF THE FOLLOWING CAPAB I L I TIES I S  REQUI RED FOR A 
RETURN TRAVERSE---

1 .  REASONABLE VISUAL ACCESS OF THE LM 

2 .  REASCNABLE VISUAL ACCESS OF THE OUTBOARD TRAVERSE PATH 

3.  SUN RELATIVE BEARING TO THE LM ,  

3-58 COMMUNICATIONS/TV 

A. THE FOLLONING CCAYM CAPABILilY IS REQUI RED TO START AND CC111TINUE A TRAVERSE---

I .  MSFN VOICE UPLINK TO ONE CREWMAN, AND VOICE DOWNLINK FROM CNE CREWMAN OR TV (FOR 
MCNITERING CREW RESPCNSE) .  

2. MCN ! TOR STATUS OF EMU CRITICAL PARAMETERS (MSFN OR CREW) . 

3.  LOSS OF C<»> WILL BE ACCEPTABLE DURING LRV MOVING oPERATIONS I F  MINIM\Jol COMM REQUIREMENTS 
CAN BE MET AT THE NEXT STOP. FOR APOLLO 15 THE MAXIM\Jol LOSS OF C<»> WOULD BE APPROXIMATELY 
30 MIN. 

B. WHEN LCRU PROBL.fMS PREVENT SIMULT/IJ'.IEOUS TV, VOICE, /IJ\ID PLSS TM DATA1 A TV SCAN t-\1\Y 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 FRCV1 THERMl\L CctJSTRAINTS , 

NOTE 

GCTA TV IS NOT AVA! LABLE 
1 N THE HAND-CARRY MODE. 

M I S S I O N  > E C T I U '  

A POLLU l �  F � l  � / 3/7 1 M I S S I O� klJLE 
SU ��ARV 

GROUP P A GE 

L U N A R  SURFACE 
EVA PHASE 3- 14 
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3-58 D. GCTA OPEf!ATIONS 

N A S A  - Man ned Spacecraft Ce nter 
M I S S ION R U L E S  

S EC T I CN 3 - M I S S I ON RULE SUMMARY • CONTINUED 

1. THE COLOR TV CAlERA WILL NOT BE POINTED SUCH THAT THE SLN WILL BE IN THE FIELD OF VIEW. 
THE CAlERA !'lAY BE POINTED NEAR THE SUN. Ha<IEVER, IF OBJECTIONABLE FLARE OCCURS, THE GROUND 
WILL REQUEST THE CAlERA TO BE MOVED OR WILL MOVE THE C#£RA VIA GROUND CQ'foii>NDS. 

2 .  THE GROUND WILL MONITOR THE T V  PI CTURE AN D  RECCI+END OR CCM'AND C#£RA I'DVEMENT T O  PREVENT 
IRREVERSIBLE VIDICON TUBE BURNS PROM REFLECTIVE OBJECTS. 

' ·  BETWEEN EVA'S, THE TV CJ>/o1ERA WILL BE LOCATED IN THE S UN  AN D  WILL BE OFF TO W.INTAIN THERM'IL 
BALANCE. 

4. IF THE THERM'IL CONSTRAINTS. ON THE CA'ERA OPERATING TU£ IN THE lo£SA ARE VIOLATED, THE 
GROUND WILL REQUEST THE CA'ERA BE TURNED OFF. 

5 .  WHEN A BRIGHT OBJECT WITH A CONTRASTING DARK BACKGROUND IS I N  THE· FIELD OF VIEW, THE GROUND 
WILL REC<MEND OR CQ'foWIQ AN ALC SWITCH SETTING TO GET THE BEST PICTURE. THE ALC-PEAK WILL 
GIVE THE BEST PICTURE OF THE BRIGHT OBJECT, AND THE ALC-AVERAGE WILL GIVE THE BEST PICTURE 
OF THE DARK BACKGROUND. 

M I S S I ON R E V  D A T E  > E C T I C �  

A POLLO 1 5  F � l  5 / 3/71 MI S S I ON RULE 
�UMMARY 

GROUP P AGE 

LUNAR SURF A� E 
E V A  PHASE 3 · 1 5  
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k l TE M 

N A S A  - Man ned S pacecraft Center  
M I S S IO N  R U L E S  

SEC T I CN 3 - M I S S I O N  RULE SUMIIARY - CU�T I ••U E D  

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

B ,  ALSEP SHORTING PLUG SWI TCH AND ASTRONAUT SWI TCH I WILL B E  ACTIVATED IN THIS ORDER ASAP AFTER 
DEPLOYto'ENT, 

C. IF THE GROLNO I S  L.NABLE TO CC»MANO TRANSMITTER A 11(}.111 AND/OR EXPERIMENTS 110f\1111 THE GROLND WILL 
REQUEST THE ASTRONAUT TO TURN ON ASTRONAUT SWITCHES 2 AND/OR 3.  

0 , IF THE CREW MUST RETURN TO THE LM PRIOR TO COMPLETE ALSEP DEPLOYMENT, THE SHORTING PLUG SWI TCH 
AND ASTR�UT SWI TCH 1 WILL BE ACTIVATED 11()1111 IF niE .AJ'H� IS EMPLACED. I F  THE ANTE� IS NOT 
EMPLACED, THESE SWI TCHES WILL NOT BE ACTIVATED (PICK UP HERE ON EVA 2 ) ,  

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

F. IF A HARD OBJECT I S  ENCOUNTERED WHICH REDUCES DRILL RATE TO LESS THAN 5 INCHES PER MINUTE ON 
E I THER HFE PROBE HOLE, THE FOLLOWING WILL BE ACCOMPLISHED---

-

I ,  I F  TH E  THIRD STEM SECTION I S  NOT· ATTACHED, W ITHDRAW AN D  START A T  A DI FFERENT LOCATION FOR 
MAXIMUM OF TWO WI THDRAWALS. 

2 .  I F  TH I RD STEM IS ATTACHED, CCNTJNUE LNTI L 1 0  MINUTES O F  POWER 110N11 TIME FOR THE DRILL STRING HAS 
ELAPSED, 

-

G, UNABLE TO DR! LL NORMAL HFE BORE HOLES. THE FOLLOWING SHOULD BE ACCOMPLISHED---

I ,  I F  THE HOLE I S  NOT DEEP ENOUGH TO EMPLACE HFE PROBES, LAY THE PROBE HORI ZONTAL ON THE LUNAR 
SURFACE AND COVER THE PROBE AND FIRST _i FEET OF CABLE WITH SOIL TO A DEPTH OF SEVERAL INCHES. 

2 ,  I F  THE HOLE I S  NOT NORMAL DEPTH, ADD ONE DRILL STRING TO SUPPORT PROBE I F  NECESSARY AND PLACE 
PROBE IN HOLE AS FAR AS IT WILL GO, 

"- ll l  f i� U M P. F.  k S 3 - o .) THkdU(..N 
J- 7� A Q� � E S� P V C D  

M I SS I ON I{ E V  D A T E  HCT I O N  

A PULlU 1 5  ��l 5/3/71  M I SS I C N RULE 
SUMMARY 

GROUP P A G E  

L UN A R  SUkFACE 

E V A  PHASE 3 - 1 6  



R I H M  

N A S A  - Man ned Spac:ec:nft Center  
M I S S ION RULES  

SEC T IGN 3 - M I S S I ON RULE SUMMARY - CONTINUED 

• AS C ENT 1 

3-80 A > C E N T  

A .  G U I DANCE S W I TCHO�ER T C  AGS W I L L  BE Pe RFORMED F O R  ---

1 .  THE FOL LOW I NG PGNS ALARMS---20 1 0 5 , 0 0 2 1 4 ,  

2 1 2 04 , 2 1 3 0 2 1  A N D  2 1 50 1 .  

20430, 2060 1, 2 1 10H�l l07, 

2. PGNS NA� I GA T I ON E R R C R S .  (DUR I NG ASCENT OR FOLLOW I NG DESCENT A BORT I THAT 
R E S U L T  I N  ANY eF T H E  FOLLOWLNG COND I T I ON S ---

I A I  AGS PRE O I  CTEO Hp AT I NS E RT I CN LESS THAN 4 0 , 000 FT 

1 8 1  AGS P R E CI C T E C  HA A T  I NS ERT I CN GREAT E R  T H A N  TARGET VALUE PLUS 4 0  NAUTICAL M I L E S  

C C I  AGS PRE DI C T E D  I � S ERT I ON WEDGE ANGLES GREATER THAN 1 . 0  DEG I D E SCFNT ABORT C A SE CH 
CUfLL I PT I L SE. RND Z I  G R E A T o R  ThAN 0 , 5  OEG ( S HORT R NOZ I 

3 ,  CONH RMED PGNS NAV I GAT I ON ERROR6 HIAT RE SUL T I N  T HE FOL L aW C NG �SFN PGN S  
VELOCI TY D I F F E R ENC ES---

I A I  DE L T A VX I CCW � RANG E l  GREATER THAN +/- 24 FPS 

I B I  DE L TA V Y  ! C R O S S  RANGE l GREATER THAN +/- 90 FP S  I CO E LL I PTIC S E ;  RNOLI GREATER THAN 
+I- 45 FPS I SHCRT RNDZ I 

C C I  D E L T A  Vl I R AD I AL I GREAT ER T hAN + / - 31 FPS 

o .  THE GROUND wi L L  NUT R E Q U E S T  s • J TCHOVER A F T E R  AGS TGO L E SS THAN 3 �  SECONDS. 

L .  D U R I NG ASCE N T ,  THE AGS w iL L  B E  DE CLAR ED NO-GO I F  CON FI RM ED AGS NA V I G A T I ON ERRO R S  RE SULT 
I N---

l .  PGNS P R E D I C TED I �SE R T I UN H 
p 

L ES S  ThAN 30 , 000 F T  

2 .  PGN5 P RE D I C T EO l � S E ' I ION H
A 

GRE AT�k THAN TARGET VAL UF 

3 .  PGNS PKE O l t T to 1 �S E R T IUN WfDGE ANGLE GKE A I E R  T H AN 1 . 0  
G H E A T E R  THAN 0 . 5  D E G  I SHORT RNOl l 

3- 6 1  ktQUI � E N E N T S  T U  COMM I T  T C  THE SHORT PNDZ 

A. PR I C k TC L/U TH E F U L LDw l �G I S  RE�U IRED---

1 .  CNE O P E R A T I O �A L  L M  � A V I GA T I O N  S Y S T E M  

2 .  w f D G t  A��LE AT l i F T-OFf L E �S THAN 0 . 5  D E U .  

P LUG 40 N M  

I COE L L IP T I C  SE Q 

3. �C V I CL AT I UN OF I H E  NAV IGA T h JN R E�IJ I REMENTS I RE FE R fNCE MATR I X  PAGE 3-18) 

o .  A T  I N SE R T I O� I PR t - T • E A K I  THF FO LL CW I �G I S  RtQU I R ED---

1 .  T • E A K  DE L T A V L E SS I H AN 60 F PS 

2 .  P C S T - T W E AK. H
p 

G F-I E A T E R T HA I\  5 f\ M  

J .  N C  VI OLATI UN O R  THF. NAV IGAT I C� R e i,;U IR EME �TS ( RE F E R ENCE MATR IX PAGE 3-18), 

RNDZ I 

( �C T E ---W I TH T H E  E X C E PT I O N  CF COM PUTERS, NO ONBOARD NAV I G A T I ON S Y STE•S ARE 
Vt R LF I EO A F T ER L I FT-OFF I 

Ml SSI ON R E V  C H E  S E C T I £ �  

A PCLLO 1 5  F � L  5 / 3 / 7 1  M I S S ICN RUL E 

SUMMARY 

GROUP 

A SC E NT 
EVA PHAS E  

PAGE 

3- 1 7  
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! 
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c z 

COMPUTERS <G+N) "' 
m < 

LGC AEA CMC 
n ,. 
� 
m Rl R2 

"' Rl Rz m " 
� 

::; 7 Rl Rz 

R l R2 
" 
D 0 Rl Rz c " 

Rl R2 

" " " 
m 

ACCEPTABLE COMBINATIONS OF G & N SYSTEMS NEEDED FOR SHORT RDZ 

"' 
OPTICS/LITES RR VHF 

TAPE- ACCEPTABLE LGC/ VHF/ VHF/ LM CSM CSM LM RR M�TER RR VHF CMC EMS COAS LITE COAS LITE SXT COMBINATIONS 
RR OF NAV TECH 

m z " ... > 
ro "' 
z > 

( R 2) ( R2) Rl Rl R2 
R2 R2 1 .  PGNCS+RR 

2 .  AGS+VHF 
"' 3: 
"' 1: ... 
"' :::J 

Rl 
Rl R2 R2 

1 .  PGNCS+RR 
2 .  GNCS+SXT 

0 "' :::J 
z "' .. 

... D 0 

1 .  PGNCS+RR Rl 
Rl Rz R2 

<R2 > REFLECT- <R2l ED LIGHT 2 .  GNCS+VHF 

c z "' .-
m "' .., 

... "' c: n c: ,.. .. "' 
1. AG S+RR Rl Rl R2 R2 2 .  GNCS+SXT 

"' "' n 
.. "' .... D ... < --

Rl Rl R2 R2 
REFLECT- <R2> 1 .  AGS+RR <R2> 
EO UGHT 2 .  GNCS+VHF 

" ("") c. .. z :::J ... -

h) (\) Rl Rl Rl R2 R2 
1 .  AG S+VHF 
2 .  GNCS+SXT 

" .. 
m .... 

1 .  R indicates that the system is required for the NAV technique to be available. 
2 .  The numbers indicate which technique the system i s  required for . 
3 .  The acceptable combinations of NAV techniques maintain two i ndependent NAV methods .  
4 .  EITHER SOURCE i s  adequate for ( l cases . 
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R I TE M  

N A S A  - M1n ned Sp1eec nft Center 
M I S S I O N  R U L E S  

6 EC T ION 3 - H I S S (;ON RULE SUMMARY - CON T I NUED 

3-Bl TRANSEARTH �CC NOM I NAL E XECUT I O h  P O I N T S  W I L L  eE AT THE FOLLOWING---

A .  T E l  + 1 7  HOURS 

� .  E l  - 2 2  HCUR6 

G .  E l  - 3 HOURS 

3-83 fH..A"'SEARTH �CC PHI LOSOPH Y---

1HE GON 15 lHE PRIW\RY i'l>Df. OF EXECUTIQ>l FOR ALL TEC MCC'S. 

3-84 GSM E VA 

A .  ATT I T U D E / R A T E S  CONS T R A I N TS---

THE SUN LOOK 1'1-iGLES WI LL BE I'AINTAINED AT THETA 145 DEGREES, PHI �50 DEGREES t J]Q DEGREES . 

o .  S I M  BAY C C � STRA I NTS ---

1 .  A f A I LURE Of A N Y  E X P E R I �ENT C CV E R  O R  E XT ENS I ON MEC HAN I S M  W I LL NOT PRECLUDE 
A N  oVA FOR F I L M  R E T R I EV A L .  

2 .  F�l lURt O F  l H E  S � T E l l l T E  TO ClEA� ThE lAUNCHERt FOllOW I N G  A VAL l O  ON80ARO 
LAUNCH I ND I C AT I C� I T� - GREY I w i l l  PRECLUDE THE NOMINAL CMP EVA , 

M I S S I ON REV CATE  S ECT ION 

A POLLO 1 5  F � L  5 / 3 / 7 1  M I S S ION RULE 
SUMMARY 

GROUP 

ASCENT 
EVA PHASE 

P AGE 
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� I TE M  

N A S A  - Ma n n ed S pacecraft C e n t e r  

M I S S IO N  R U L E S  

S EC T I ON l - M I S S I ON �ULE SUMMAkY - CONT I NUED 

I M � N E UV E R S '  

3-85  TH E � O L L Ll� J N G  G U I DE L J N E S  h i L L  A P P L Y  TO LM � A N EU V E R S - - -

A .  T R I M M I I'I G  

1 .  U E S C E N T  ABlJR T S / A SC o N T  

(A) � I T H C UMM - T � I fol CONTKUL L I N G  � Y S T t:. M  U N L E S S  G k U U N O  A DV I S E S f) I F F E R E N T L Y .  

( B )  W I THuUT C ( � M - TR I M  CONTROL L I NG SY S T E� UNL � S S  PLN S / AG S  V X  O I F FE R F NC E  I S  G R l A T � R  
TliAN l l)  � I-' S .  I F  S O ,  O E T E � M I N E  CO� R EC T SY S H : M  U S I � G  R PW E Z V!J U S  RAfJA.R. 

2 .  A L L  R E �D E l V� U S  MA� E L V ER S  � J L L  rl t  �U L L � O . 

3, OCC K � O  D P S  MAN t U � E � S  W l ll NOT �� T k i �M t U .  

B. A L f d< . N A H  fi' l S S J IJf\, DCC K E O  DPS MANEUV E R S  W I L L Bf C O t-',Pl r T F O  V I A  A G S  T A K E t l V f" R  FO� V I OL A T I UN CF 
Tt1f F CL L G W I NG l i M i r S ---

1 .  A l T I TUDE 1./ A T F. S  - 1 )  C f G/ S EC 

2 .  A T T I TUUf E � R Gk S  - l �  OfG 

3.  A l l !  TlJDt t XC U� S I C"' S - 1 n  0 1:: (; 

C. A L H K NA H :  P 1 5 5 1 llN UOC K C iJ  O P S "1ANf:UVt.KS  lr. I LL  tH: T E I< � I N A T E D AI- T E k  V I CJL A T T C:N O F  THf. SE O V E ;{ H URN 
C K I  l E: k l A---

1 .  D P S  l u J  - 1 0  S E l  A l\ 0  Cf. L T A  V A�S G R t A T F.F: THAN 1 0  F P S  

2 .  0 � �  H I  - 1 °) S f (  A N C  C E: L T A  V ALiS G t( E: A T F R  T H AI-.; 2 F � S  

3 .  D P S  L C I  .\ ti C R l S  - l )  S E C:  ANu U E L T A V AG') G R F. A H R  T H A N  2 F P S  

M.: Tf - -- A l M C  t� f l T A  V C. f- 2 F PS ' LV I:: f"' S P .C: E fl l  M.D lf•-SEC UVl: K � URN I S  A L � U  A 
V A L I LJ L Ut t O R  S H lJ T J C W � .  

j- O v  THE TABLE � THE NEXT PAGE, INCLUDING NOTES AN D  REFERENCES., SLJriMARIZES THE TAKEOVER, RESTART, 
�I..,UT I • d 't.1� , T �<. l M t-A l NG R � �o� U i � E: � 'C "' T S , 1\ND S P::, t Nl d NE: l l � 1 T S  F () R  ALL '::J.P S  M A � E: UVE� S .  

w u l t  1�UM � E � �  �- � 7  T H k i]UGH 
)- o:i -1  A k . E  f< � S I: k V t J .  

M l S � l ON R r V  D AT E  S E C T ! O N  

A POLLO 1 5  � � l  � / 3 / 7 1  M l S S I � N  MULE 
S U M fo! A I� V  

GRUUP 

MANEUV E R !,  
E V A  P HA S E  

P A GF 

3- 20 
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TSG 291 

""""'lM'R 

"""" I l l  

I<XlE IV 

APOGEE KICK 

TLC MCC 

LOI 

a, MODE I 

0 TO 1 + 31t 

1 + 34 TO 
1 + 55 

1 + 55 TO 
1 + 57 

t .  fo"ODE I I  

' ·  f'<lDE I l l  

3 + 0 7  TO 
3 + 50 

'1 3 + 50 TO C/0 

j DOl 

DOl TRIM 
MANEWER 

I CJRC 

RESCLE 

LOPC 

TEl (G&N) 

TEl (SCS) 

TEC MCC 

.. CORRIDOR 

b .  I P  ccx-ITROL 

TLC ABORT 

EARTH OEORB 

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

- 0 -SECTION 3 M l Sc l CN  RULE Sl..JM'1A.RY CONTINUED 

ENG INE LIMITS RATES/ORR"lRS FOR 1-W<UAL 
INHIB I T TERMINATE TAKEOVER ACTICN START 

ACTION 

NOI>E ERRATIC ENG 5/5 Cct-1PL.ETE STAAT 

NCNE ERRATIC ENG 515 C()oiPLETE START 

NC>IE ERRATIC ENG 5/5 Cet1PLETE STAAT 

TIGI-iTi TIGHT! 10/10 TERMINATE DElAY 

TIGHT h START 

TIGHT 10/10 Cct1PLETE 

LOOSE 10/10 CQV.DLETE 

LOOSE 10/10 Cot-'PLETE 

LOOSE 10/10 CCY-\PLETE 

LOOSE 10/10 Cet-IPLETE 

TJGHTh 10/10 CCX'-1PLETE 

TIGHT! TIGI-tli 10/10 TERMINATE DELAY - - -
T I GHTi T IGHTi 1 0 / 1 0  TERMI NATE DELAY 

TIGHT 1 TIGHT 10/10 TERMINATE DELAY 

LOOSE LOOSE 10/10 CCM'LETE START 

TIGHTi TI GHT 10/10 TERMINATE DELAY 

NC><E NONE 10/10 C().lpLETE DElAY 

NC><E NONE 10/10 C{)-1PLETE START 

LOOSE LOOSE 10/10 CO'flLETE DELAY 

TIGHT TIGHT 10/10 TERMII'-tb.TE DELAY 

TIGHT LOOSE 10/10 CCMPLETE START 

LQOOEd LOOSE 10/10 CCMPLETE STAAT 

OVER BURN 
SHUT[.)().o.N 
CRITERIA 

g 

g 

g 

1 SEC 

lO SEC 

BT 

B T  

I SEC 

1 SEC 

1 SEC 

2 SEC .AND 
t..Vc : -4QC 

2 SEC 

1 SEC AND 
tNc = o 

1 SEC A'ID 
t.Vc = o 

10 SEC AND 
t:Nc = -70 

1 SEC AND 
tNc = o 

EARLY C/0 RCS 
RESTART TRIM 

CRI TERI A GUIDELINES 

Hp > 40 N/A 

Hp < 9 5  I F  Gf;N po 6VTG > 60 OR N/A 

C/0 > 6 SEC EARLY 

·Hp < 95 IF G&N 
GO t!VTG > 60 OR N/A 

C/0 > 6 SEC EARLY 

NO X = 0 . 211 b 

NO 

YES 

YES 

I YES 

YES 

! YES 

YGO > 50 .AND GCN 
GO 

NO j 

NO K. 

NC 
X :: 1 .  0 
y = 0 .  2 

tN rcx;o > 12 ALL = 0 .  2 

NO y = 1 . 0  

C/0 > 3 SEC EARLY X .AND Z 
.AND DYe > soc = 0 ·'  

AVe > 5 0  O R  C/0 NO 
> 5 SEC EARLY 

NO X : 0 , 2  

NO 
X AND Z 
- 0 · '  

C/0 > 10 SEC 
EARLY liND AVe NO 
, 70 

tN TO GO > 30 AND ALL : 0 . 2  C/0 > 3 SEC EARLYe 

TIGHT LIMITS : Fuel Ox �p > 20 and low Pe t  either prop tank press < 160 psi and low Pc ; P0 < 80 or decays 10 psi 
and VM vs BT low; inhibit burn for any leak in He or prop tank. ( Certain burns may be allowed with He tank leak 
if blowdown AV exceeds remaining mission requirements ) f ; GN2 A or B < 400 psi {for LOI only, GN2 A and B < 400 psi ) .  

LOOSE LIMITS : 
etc. ) f, 

Pc < 70 pai and other cues ; either prop tank < 115 psi and low Pc ; erratic engine (popping, vibration, 

NOTES: .. MCC4 : Trim X to 1 . 0  fps . h.  If indication of ball valve failure , start on good 

b. Trim all MCC (except MCC4) bank (with 1M available ) .  If thrusting, shut down 
good bank 10 sec prior to nominal cutoff to verify only if x· � 2 fps. indication. 

Co See Rule 5-131. i .  If indication of ball valVe failure , start on suspect 
d.  Both prop tank pressures � 140; bank. If indication of ball valve failure while 

one GN2 tank press � 400 if thrusting, shut down good bank to verifY failure . If 
SM-RCS deorbit is available. thrusting continues , reenable good bank. For DOI 

e .  See Rule 5-27 .  o r  DOI trim, apply only when bringing second bank 
on line. 

r. Some limits IDSlf be downgraded if j .  See Rule 3-39. 
warranted by mission circumstance. 

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

MISS l eN  REV DATE SECT l eN  GROUP PAGE 

APOLLO 15  FNL 5/3/71 MISS I CJ.J SULE /'W'>.IEUVERS 3-2 1 
Sl.MMARY EVA PHASE 

NASA-MSC 



k. 1 TE:: M 

N A S A  - M1n ned S pac:ecnft Center  
M I S S IO N  R U L £5 

S E C T ION 3 - HI S S i t �  �UL E SUMM ARY - CON T INUED 

' S I H  �4Y S C I ENCE ' 

:"i-9:) GENEr<AL 

A ,  L UN A '<  ORB I T S I M  BAY D P E • I M E N T >  A R E  L I S T E D  BELUW I N  TH E I R JR OER OF P R I C R I TY, 

l o  GA�MA-�AY SPEC T R CM E T E R ( GR S l  

2 ,  X-RAY F L UuR E SC E �C E  

3 .  A L PH A  PAK TI C L E S P EC TROM ET E k 

4 ,  S e  o • a t TAL P H O T C G . A PH I C  T A >KS 

5 ,  SU "S A T ELL I T E (P&FS) 

6 .  �A S S S P E C T�OM t T r R  

11 .  P R J LR T U  S l fol  OLUI{ J F. T T 1 5 C f\ ,  T H E  S I �  E: X P t i H Mt N T S  ANtJ S C I E:NT ! f iC D .\ TA S Y S TF. to!  ( SO $ )  w i L L 1:1£ 
POw f � E D  A S t{ f ...!U I RE O  TC S L PPC:KT THE FO LLOH I N � FUI�C T l i...lf>.4S---

l o  T H t P MAL MUN I TU K i t-.G A r..D T H E R 1.., H  M/lt\AGE .'..,f:NT l l f  T H E  S l M  BAY 

?. P E R J CU I C AUVAN C E M E � T  OF THf P ANO RA M I C AND � APP J NG CA� ER A F I LM 

L .  If L C RL�A I S U E T E C T [ C  IN A r.. E X P E R I M ENT A�O I S  O E G k A O I NG ONLY T H A T E X P E R I ME N T ,  T H A T  
� XP E R I �C � l ' S  U Pf R AT J O r.. � l l l  N U T  B E  T E � M I NAT E D F u �  T H E:  M I SS I O N  H U T  MAY B E  R E SCHE OUL E O  T O  

�A � I M J l E TH� SC J E �T l f [ C � f T U R N o  

u .  A t- H I<  S l M  OJuR J f f T l S L i'q  r t"I E  L S1•1 A TT I TUU E  W I L L  u l:  CU NS TR A l l-o t U  TU K E f P  O t RF.C.T SUN L I GH T  f RCfol. 

f :� T L I'I. I r-.;1; THE E X f' E R I M E N T  SUN- A V.J I D ANCE FNVE L IJP I:: S .  

L .  � L L  E X I-' I:: r<. I M f N T  C O V f � S  l'l l l l  � E  C L C S E C  FOR T �E FULLWio. l •"fG C UNO J T I CNS A F T E R  SIM DOOR 
J E T  T 1 SC;"Ij---

\ .  AC T I V A T I ON U F  �f.' I{ C ::i  JE T S  A2 , Alt t ti l t  U R  0 4  C AL 'iO C l  Al\lO C 3  F OR MA S S  
S FF. l.  T �JME T !: fo.  

3 .  � A f l �  AND UK l N t  D U � P S  ( M ASS MAY 8 1:: FU L LY EX T t� O EO HUT C F F t 

lt .  f � f l  C �ll �UQG f S  ( � A S S  M A Y  � E  f U L L Y  E X T E NO ( U  bU T Q F F I  

� .  V I � L A T I C� r F  T � f  s � � - �V O I C A N C E  E NV �LOPF 

7 .  C t-' 1-'  t: Vh 

r .  S �  �C S T H R u ::iT t � �  Al , A4 , A l t AND �4 � I L L  P E  O I S A �L E O  DUR I N �  A L L  E X PE R I M E � T  O P E RA T I ONS W I TH 
T H F< IJ S T E .< S  Cl Ao'iU C 3  A L S ..;.  D t S A 8 L t: D DU R I NG M A S �  S P F C T R!lM E' T E. R  O U TG A S S I NG AND OPE R A T I ON. 

A F A l L L kl:: CF ANY � X r f R I � E � T  C CVE k  CR EX T �NS l U N M ECHA l SM W l L L  NJ T PRFCLUOE AN EVA f OR f l l M 
t<F T K J E V A L .  

1 1 .  THt. t< t:  A -< f  h W  AVA I L hb l £:  CUES UN t:SCC"' P C S I T luN . T HE S E  A R E  T H E  APPROP R IA T E  BOOM T A L K B ACK 
l �O I C A. Tdk A·�o V I S L. A L  VE. r-! l F I C A T l u," 1-f'.C ft'  AI\ UNOU(..t< E O  L M .  Ati! Y AOUM THAT C ftNNOT BE V ER I F I E D  A S  

R E  T � A C T E O  � y  UNF UF ThE i �  �� ANS � I LL B f  �� SUM E U TO B E  E X TENDED & E YONO l E  INCHES. 

I .  rl A i< U 11 AI< I:  K t: UL I NE S  R i l l  � C T  B E  V l lJ L A T E C I �  THE PURSU I T  O F  SC J FNC E UATA tNL E S S  T H E  DATA I:J E i t\G 

C u L L E C ll:. D  I S  JUDGED TO JE to!ORE I I>IPLlKTANT T HAN All SU BS EQUEN T DA T A .,  

J .  I F  � E � u J R E U , J E T T I S C� JF T�f. � U b5 A T E L L 1 T E  DUR I NG TL C O R  T f C  W i l l  BE o n � F  I N  ACCORDANCE W I TH 

Tt1f: F ..: L L u i'I I -�G CR. I T E f d .t\- - -

TBD 
TBD 

K .  C U � K EC T I VE AC T I ON F C �  A N Y  E X P ER I M E �T �ALFUNCT I O� � I L L  REQU i k �  C R EW PAR T IC I PA T I ON .  THE C R E� 
W I L L  UE A � AKE i�fL TU S UP P,R T  T H l �  E F F J RT W I T H I N  T H E  M I S S I ON CUNS T �A I N T S . 

M I S S I ON R t V  O H E  

A PO L L I  1 5  F H  5 1 3/71 � I S S ICN RUL E  

SU /ii'MA RY 

Gk OU P 

S I •  RAY 

S C I ENCE 

P AGE 

3- 2 2  

b l  



;-gl J P T I C  S MANAGEMENT 

N A S A  - Mi n ned Sp�eecnft Center  
M I S S ION R U L E S  

S EC T ION 3 - M I S S I O � RULE SUMMARY - CONTINUED 

A .  T H E  F l l "  I N  THe P ANO R A� I C AND MA P P ING CAMERAS W I LL li E  C Y C L E D  A T  I N T E R VA L S  OF 2 4  + / - 6 

HOU R S .  THE C A� E R A S  AND SDS S YS T E M W I LL BE AC T I V AT E D  TO MON I TOR T H E S E  FLNC T I O N S .  

H o  TH E P ANORA � I C- C A M E R A  ( PC I  L E N S - S T OW POS I T ION W IL L  B E  V ER I F I E D P R I OR TO S I M - DOUR J E T T I S C N  
AND P R I OR TO I N I T I A T I Nu T H E R M A L  PRECOND I T I O N I N G  O F  T H E  P ANOR A M I C  CAMER A .  A D D I T I ONAL S T C W  

V E R I F I C A T I O NS o i L L  B E  S C � E C U L E D  A S  R E �U I RE O .  

C .  THt R C O\ S P E C T R OM E T f k S  �<� I l l  NORMALLY BE FULLY R E: TR A·CTEC O N  S U R F A C E  PHO TOGRAPHY P A S S E: S .  

BUUM EXTENSI�S U P  T C  H� i N CH E S UU R l �G PANORAM I C  CAM fRA O P E R AT I O N  A N D  29 I N C H E S D UR l t-..C. 
MAP P I NG C A M F. R A  !lPE R A T I C N  A R E  A C C E P T t..B L E . 

tJ . TO T A L F A I LUkE Of- T H F. GN2 S YS T E M W I LL NCT P l{ f C L U U E  A T TEM P TS TO O P E RA T E TH HC AND PC . 

A .  THE F I R S T  T I M E  T H E  S P E C T � O � E T E R  B O OMS A R E  U S E D T H F I � T E GR J T Y OF THE R E T R A C T  
B E  V E R I F l t: O PR l llR T C  E X T EN D I NG T H E  � O C M  BEY UN tJ l B  I N C H E S .  I F  T H E  R E TRACT 
BE:l:/'•• L G S T, t THE f i R S T  E X T E I\S I C N W I LL B E  D EL AY E D  U N T I L  I M M E D I A TEL Y A F T E R  TH E  
MA"lEUVE K .  

fUNC T I ON W I L L 

C A PA I: H  l l TV H A S  

C I R C  U L A R I  Z A  T l  CN  

" "  ANY �UUe� o X H NOE D A f Y CN0 l b  I NCH E S T H AT W i l l  � u T  RETRACT W I L L  Be J E T T I S O�E O P R I IJR T U  A N Y  S P S  

MAf\l f U V t:  K. 

c . T H I: G R S  B CC I" w i LL N C T  � t  J E T T I SllN F D  T C  A CH I E V E  AN ' U N- T I M E •  SUB S A T E l L I T E LAUNCH , B U T  W i ll 
E VF �T U A L L Y  �F J E T TI �C �E C TO CL EAK THE P ANU F S  L AU N C H  ENVEL O P E .  

O .  A � P E C T � O M � T E H  bLJOM � I L L NCT d E  J E T f l S C N E O  T U  R E MGV E  A N  O BSTRUC T I ON F R O M  THE C AME R A F U V ' S •  

::.- ..; �  ..!.<I S S  � P l C T KU'f: T F I<  MANA G E � E: � T  

A .  THI: M A S S  S P � C T k OM E T E R  ( M $ 1  UDUM W I L L B E  F U L L Y  l X T EN U E O  B E FOR E THE M S  F I LA M EN T S  A R E  P O W E R tC-

o •  UUk i �G M S  G U T G A S S l N G t  T h E  M S  I N S T RU � E � T A T ! ON W I L L  B E  P O W ER E D . 

l .  TH I:: I L. f\ - S G U � L E  H E A T f R  U P E '. U l i U ''l i<. I L L l:l f  I NH l B I H O F � LlM 1 5  M I NU T E S  B E F O R E  UNT I L  1 HOUR AF T E R  
A wA S T E  l't A T f k.  IJUt'I P t  U t H N F.  OUM P r  O F.  hl EL..- C E L L  PUPUE . 

ll• Ll • H /1. C L l l i.:; C T f ON W i l l  t! E  1 1\ h J H I T I: O  F R L �  '> M I NU T ES tl E F O I<. f  UN T I L  2 HO U� S AFTER A W A STE WA TER 
LJUM J.- ,  L; I< J NE OUI>', f-1,  0� FUE l - C f  .. l l  PU K G E .  

F .  !> r-'  �c s T h i< U S T E K !>  A2. , Ait , l:! l , H4 , C l ,  A f•t C  C 3 W I LL b E  I N H I B I T E D  DUR I N G  J:ON-SOURCE HE A T ER 
JP( f.. A T I ON A"'lU LJ A T A  COLL E CT I U N .  

THf r; Ft !>  h i L L b f  AllJ LJ S H :J  T C  ."' l N IM Uto! S f: N� I T I V I TV A T  TIJ Rf\l UN I F  T H E  UN S T AG E D  U'\ I G  D OC K E D  T O  THE 
C � M .  

J- 'F> X- k A Y  /Al t'dA ') PE C TKLJM C H : I<  M A N A ( E folt�T 

� H l U  IN LUt\Ak CK8 1 T  THF X-R A Y  AND A L P H A  tl A kT I C l f  S H C T RUME H R S  w i LL B E C A L I BitATEO ONCE E ACH 
O P E I< A f l l l i � U  D t. Y  BV Pli i N T J I\ G THE L UN A I-I D E T E C T O R S  AT Lit E P  S PAC E FOR 15 M I N U T E S ON THE DARK S I DE CF 
T H E  r•1JU.� . 

3-<tb :i.Ut>SA T E L L I  TE: M A I\AGEMfi'.IT 

A .  T'"il P M;O F S  W I L L H F  U' U N C H E U  N U R T H W A K D  P E +< +-' E "'4U I CUL A K TO THE ECL I P T I C  P LA N E . 

H .  SUb SA l t l l l  TE L AUNCH k i l l  NCT H E  A T T� M PT EG W I T H  T H E  G � S  S P E C T R OME T ER BO C fol  E K T E ND E O .  

"- •  S U3 SA T E L L I TE L A UN C H  � I L L  NCT d E  C C I\S T R A l l\ E O  B Y  T H E  F A I L UK E  O F  E X P ER I M E I\ l  COVE R S .  

R U L F.  NUM � E R S  3 - 9 7  THROUG� 3 - 1 0 5  

� K (  K F. S t K V E D  

M I S S I ON R E V  C A T E  S E C T I C f\ 

A P C L L O  1 5  F N L  5 / 3/ 7 1  M I S S IO �  RUL E 
SU MMAt<V 

GkUUP 

S I M  BAY 
S C I E N C E  

P A GE 

J-2 3  

1> 3  



GO/NO-GO 
ITEM 

CONDJTION 

LOSS OF THRUST 
ANY 2 ENG 

LOSS OF THRUST 
2 ADJ ENG 

Q BALL + so ATT ERROR G) 

LAUNCH 

ABORT /SEPARATION 

4°/SEC P AND Y, 20°/SEC R AUTO ABORT TO 2 + 00 

-!!J_ LOSS OF ATTITUDE CONTROL 

INERTIAL ATTITUDE 
REFERENCE FAIL 

� LOSS OF THRUST {2 ENGl. 

LOSS OF THRUST <3 OR MORE EN 
ABORT IF PRIOR TO S-IVB TO COl 

ACTUATOR HARDOVER INBOARD 

2ND PLANE SEPARATION FAIL 

Y DEVIATION > 20° 

?..:.!Y§ LOSS OF THRUST 

LOSS OF HYDRAULIC FLUID 
PRIOR TO START 

COLD HE FAIL OPEN 

FU/OX BULKHEAD b.P 
EXCEEDS LIMITS 

START BOTTLE PRESS OUTSIDE 

RESTART LIMITS 

LOX CHILLDOWN FAIL 

S- IVB ACTUATOR HARDOVER 

Y DEVIATION /20° 

MANUAL ABORT AFTER 2 + 00 

ABORT CLAUNCH) 

PRIOR TO S-IVB TO CO/ - ABORT 

BEFORE TB3 + 66 SEC - ABORT 

ABORT 

PRIOR TO EPO - SEPARATE 

INHIBIT START 

ABORT 

THESE LIMITS INVALID FOR AN ENGINE 
OUT PRIOR TO 50 SEC. 

SATURN LAUNCH VEHICLE GO/NO-GO CRITERIA 

5!3/71 

EARTH PARKING ORBIT 

LEGEND: - NO REQUIREMENT 



(!) BASE D ON AMOUNT OF WATER AVAILABLE:., CONSI DERATION WILL BE GIVEN 
TO CONTINUING THE MISSION ON SECONDARY LOOP 

®IF POSSIBLE LM DESCENT STAGE WILL BE RETAINED FOR TEl IF CONDITION 
NOT MET 

@ COKS\DE.RAT\OK WILL SE GIVEN TO PERFORMING fVA IF TKS 1 & 2 OR 1 & 3 
REMAIN AND QUANTITY IN 2 OR 3 IS LESS THAN &O·y.. 

@ NO REQUIREMENT IF SOURCE OF ACTIVATION CAN BE ISOLATED 

@MUST HAVE EITHER PRIMARY OR SECONDARY SYSTEM COMPOSED O F  
FUNCTIONING LOOP AND CORRESPOMOING RADIATORS 

@ CON::.II11:.RA ' ·0 � W - I l Bl C-• 1 � ll .ON · ·NU!NG Wi i H  !WO RE:.MA1N1NG 

CSM EECOM GO CRITERIA 
5/3/71 

0 MUST HAVE CABIN INTEGRITY OR SUIT LOOP CAPABLE OF SUPPORTING 
LIFE. ITEMS MARKED BY * ARE REQUIRED TO MAINTAIN SUIT LOOP 

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

@ MODE I AND II REGIONS ONLY, 0 THEREAFTER @ CONSIDERATION WILL BE GIVEN TO CONTINUING AFTER LOSS OF A 
TANK IF OTHER 2 TANKS MEET RECLINE CRITERIA 

@ BASED ON FAILURE MODE CONSIDERATION WILL BE GIVEN TO JETT 
LM WITH 1 REMAINING 

@ 1_ OF 2 SUIT COMPRESSORS OR VACUUM CLEANER 

LEGEND: --
NO REQUIREMENTS 



<D REQUIRES 3 AXIS ATTITUDE CONTROL AND 
TRANSLATION 3 AXIS C ONE LATERAL AXIS 
MAY BE DEGRADED ) ® MUST HAVE SUFFICIENT ULLAGE FOR 
DE ORBIT 

Q} AUTO OR MANUAL IN 3 AXIS @) REQU(RES C2, C3, C4, Dl, 03, 04 THRUSTERS 

® 3 AXIS ATT. CONTROL AND ± X TRANSLATION 

® 3 OF 4 TOTAL REQUIRED, CHANGE 
REFSMMAT IF NECESSARY TO KEEP 
REDUNDANCY IN YAW 

NOTE 
1 T 2 :g

N
s
E
TAY CONDITIONS 

CSM GNC GO CRITERIA 
5/3/71 

UNDOCK CIRC POWERED DESCENT LUNAR STAY 

POl 

LEGEND: 

POt 
TO TO 

PAST 
Tl 

NO REQUIREMENT 



LM TELMU GO C�ITERIA 
5/3/71 

RENDEZVOUS 

GO/NO-GO 
ITEM UNDOCK CIRC 

LM ACTIVE �-----.=c=:-r--:--:c::o:::-c=::-+--:::=:-r:-::;::-r1;-_:;M::AN;;-i------J DOCKING 
POWERED DESCENT LUNAR STAY 

POl EVA 

0 DURING POWERED DESCENT WHEN TIME IS NOT AVAILABLE TO TROUBLESHOOT, 
A SHORT ON EITHER AN ASCENT OR·DESC ENT FEEDER WILL BE CONSIDERED 
LOSS OF A BUS AND THUS REQUIRE AN ABORT @ A SHORTED DC FEEDER WILL ALWAYS BE REASON FOR ABORTING THE LANDING MISSION . ONE OPEN 

LEGEND, = RETAIN DESCENT STAGE ALAP 
- NO REQUIREMENT 

DESCENT FEEDER WILL NOT BE REASON FOR ABORTING THE LANDING MISSION 

(}) FUNCTIONAL CAPABILITY ONLY - SEE RED LINES FOR CONSUMABLE$ REQUIREMENTS 

@) DO NOT DEPRESS CABIN 

@ ABORT FOR ARMED SYSTEM THAT CAN NOT BE OEARMEO 

@ CONSIDERATION WILL BE GIVEN TO CONTINUING DESCENT UNTIL THE SHORTER RDZ IS ACHIEVED AND THEN ABORT 
(j) BUS A REQUIRED IF RR REQUIRED @ AFTER HI GATE IF TIME DOES NOT PERMIT TROUBLESHOOTING, CONFIG. FOR SINGLE BATT, 2 BUS ABORT BUT LAND 

AND TROUBLESHOOT. 

NOTE, 

1 .  T1 NO STAY CONDITIONS, 

· LOSS OF 1 ASC BATT 
• LOSS OF BOTH COOLANT LOOPS 

2 .  T 2 NO STAY CONDITIONS, 
• NONE 

@ LAND, MANUALLY STAGE AND L/0 NEXT BEST OPPPORTUNITY @ IF UNABLE TO ARM, LAND, MANUALLY STAGE, AND L/0 NEXT BEST OPPORTUNITY 
@ WILL CONTINUE POWERED DESCENT SINCE CANNOT CONFIRM 

FAILURE WITHOUT STAGING 



AGS RATE CMO MAY CONSIST OF 2 AXIS RATE CMO AND ONE DIRECT, I.E . ONE RATE GYRO FAILED 
FOR SINGLE CONTROL MODE LANDING IS CREW OPTION 
LOSS OF AGS GUIO STEERING IS ACCEPTABLE PROVIDED RONT J�AXIS ATTITUDE CONTROL EXISlS 
MSFN WILL EVALUATE CAPABILITY TO LAND WITH RESPECT TO PROPELLANT REMAINING 
MANUAL IS MANDATORY PLUS EITHER PNGS AUTO OR AGS AUTO 
LOSS OF PGNS GUIO STEERING IS ACCEPTABLE PROVIDED RDNT 3-AXIS ATT CONTROL EXISTS 
WORK AROUND PROCEDURE EXISTS FOR MAXIMUM THRUST 
NO AUTO ULLAGE PLUS NO AUTO START · POl NO GO 
APS HELIUM SOURCE LEAK AFTER PRESSURIZATION REQUIRES IMMEDIATE LIFTOFF 

MUST BE CONFIRMED BY OTHER CUES 

3-28 

LEGEND: NO REQUIREMENT 

NOTE 

1 . T � �gSs�:�P
C����TIONS: 

o RCS PROP LEAK <BOTH SYSJ 

2. T� �gSs��xpc����TIONS: 
o RCS LEAK IBOTH SYSJ 



FCt) 5-69 .25 .58 

GO/NO-GO 
ITEM 

LM RELAY TO CSM IS ACCEPTABLE 

ADQUATE DATA TO MAKE FINAL GO/NO GO 
TO CONTINUE POWERED DESCENT tTM OR ONBOARD DISPLAY> 

CSM AND LM COMM IS REQUIRED FOR DOl 

IF LM PROBLEM IS OEF!NED CONTINUE EVA 
PREP AND ACTIVATE LCRU ASAP 

CSM AND LM CRITICAL INST. REQUIRED FOR DOl 

VOICE UPLINK TO EITHER CREWMAN, VOICE DOWNLINK 
FROM ONE CREWMAN OR TV 

COMMUNICATIONS/INSTRUMENTATION GO CRITERIA 
s13r11 



R I TE M  

N A S A  - Ma nned  Spacec raft Center  
M I S S IO N  R U L E S  

S EC T ION 3 - MISSIIlN RULE SUMM ARY - CONTINUED 

' C C NSU MA BL E S ' 

A .  A F TE R  TO A�U E A � O  THE F I RS T  COCKED S PS MCC, T hE DEL TA V R fQ U I R � D T O  C Q N T I NlJE W I TH A L U N � k  
M I S S I OI\ I S  55�0 F PS I CS �  UNOOCKED CAPAB I L lTY J .  

B .  THE D E L TA V R E QU I RE C FOR LC I GC I S  B A S E D  ON A M I N IMUM LUNAR O R B I T  M I S S ! CN J NU LAND I NG • L T  

L UNA R uR B I T  E X P ER ! M E N T S I .  T HE S E QUENCE O F  MAIHU V E R S  WGULO U E  L U I  l ! 6 0  X l10 J , L OI 2 ( 6 0  X 
llO) , TE l ANO T E MC 1 S .- F O R  THE t-.OM I NA L  Tl l T K A J CCTO�Y THE VA l UE I S  T A O  F P S  ( T B O  P E R C F f\ T  

PROPE L L A I\ T J .  THI S C E L T A  V I NCLUD E S - - -

TBD LCI l 

136 LO! 2 

TBD T E l  I T BO HR R E T U R � l  

Tt30 M C C • S  

TBD FPS 

c .  TH� OE L T A V R EQU I R E G FO� GC FOR U N OOC K i hG I S  T BO F P S .  TH I S  DEL TA V 1 1\CLUDE S ---

301J F P S , LM RE SC U E  { A PPL Y \ d TH T B D  hR E A R T H  R E TU RN , F AST R ET URN ) 

75 r P !:! ,  C I KC 

TBC F P S ,  L C ilCI  

T!ifl F P S ,  Ttl  ( A P P RU X I � A T E L 'V  TtiC HR R E T U R t-.. J 

T b U  F P S ,  3 S I G N A  M C C  B A S E D Uh S C S - C G � T R�LL E O  T E l  

TdU f P S  

TBD FPS 

" ·  THE CSM RESCUE REDLINE I NCLUDES ---

1 ,  NOMINAL USAGE FROM LAUNCH TO CSM C IRCULARIZATI� BURl\ 

2 ,  ALLlTUOE HOLD FROM C IRCULARIZATl� BURN TO LM LIFTOFF (INCLUDED IN THI S PERIOD I S  
LOPC 1 ULLAGE AN D  DAMPING) 

3. RESCUE ALLOWANCE INCLUDING N<l-11NAL RENDEZVOUS BUDGET., THREE 10-SEC()\10 4-JET ULLAGES, 
AND CSM ACTIVE BRAA.ING 

4.  TWO REVS ATTITUDE HOLD PLUS TE l  (ULLAGE AND DN1PING) 

5, SEVEN FPS MCC (1 SIGW\ G AND N TEl CUTOFF) 

6 , PTC ALLCMANCE 

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

THE REOLINE DOES NOT I NCLUDE CSM SOLD EXPERIMENTS, BOOTSTRAP Pt-IOTOGRAPHY, OR P23 1 5  IN TEC, THE CSM 
RESCUE REDL!NE AT EARTH LAUNCH IS TBD LB. 

tj •  V l u L A T l J�, Lf THF LU r.. .A R  C rl e ! T  K E UL l N F  W I L L  � I: S U L T  I N  H RM l N AT (ON ;Jf L U"' A R  fJ R B I T  AC T I V I T I E S • 

Ttll LG k t O L I �E l NC L U U E S - - -

f tj U  L b  2 R t: V S  L C ,  f E l  lll L Altf:: A NI..) C A M fl i N G ,  i'lUM I N Al T EC l1UDGE T 

Tnu L(j .:!11 F P �  M(( C 3 S JGMA G&N TEl CUT OFF) 

TBD LB TOTAL 

� U L F  � U � n E � S  3 - 1 1 8  

� ,'llJ J - h, g  A K E.  Rt: S E R V t C .  

1-1 I S S I  O N  R E V  l) ,aT E  � f: C T  l O r.. 

A P CLLO 15 F t\'l ') / 3 / 7 1  M I S S I O N RUL I:: 
S U .U M A R Y  

G k O U P  P AGE 

CONSUMABLE S 
}-}0 
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N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECTION 3 - MISSIQ\1 RULE SUI+\l\RY - C�TINUED 

APOLLO 14 DATA 

c 
:3 ::: "' �  0 � 'fa ' N "" IJJ ' u - .-< - -"'  1400 oil u o a . 0 u 5 0  -g ·= u :!: g jjj I- ::;; -' 0  ::> U O.  .J O I-

1200 �Nominal budget 

1 000 

800 � Red line 

600 1-
400 

Lunar orbit 
200 1- I red line 

I 

I 
1 Resc�e red:ine 1 

I I I I I 

0 20 40 60 8 0  100 120 140 160 180 200 
Ground elapsed t ime,  hr 

(31 Jan 1971 Li ft-off) 
Apollo 14 

SMRCS redline 

MISSICX\1 REV DATE SECTION GROUP PAGE 

APOLLO 15 FNL 5/3/71 MISSICN RULE CONSUM'\BLES 3-31 
SlJM'\o\RY 
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R I TE M  

N A S A  - Man ned· Spacec nft Center 
M ISS ION RULES 

S EC T ION 3 - M I S S I ON �ULE SUMMARY - CONTlNUEO 

1- 1 1 0  C>M � A TTE �' E N E R�Y ANO CR,CGE� IC Ul ANO HZ 

THE F OL L C o i N G  � I N I HUM U S A B L E  ENERGY/QUANT I T I ES MUS T AE A VA IL AUL E TO I � I TI A TE THE S P E C I F IC 1 
PHASE S. 

• l. AUI\CH • L O l  1 UNDOCK 
• 

1 P C - 1  
• 

PC-2 

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
' ' ' • ' ' ' ' 

' BAT ' 3 " A T  ' r P c @ • rso ' T BO ' T B C  
0 

' .N/A ' 

' A <'l iJ-IH.iUR S 1  ' . ' • ' ' 

' t ............ , ......... \ ........................ ...... . ..................... . ...... ........................ ......... . ....................................... . .................. I 
' � E ·'i A l N l NG ' 2 tl A T  ' TBO ' T BO . TBD ' T A O  ' N /A ' 

' ' ' ' • . ' ' 

' ' . ' ' ' ' 
' uz ' 3 T A N K s  I r e c  ' T BO ' T BO • T B D  • �/A ' 
' ' ' ' ' ' ' ' 

· - - ----- · ----------· -------· -------------· -------------·------· 
' Tu TAL L B S  12 TANK s I T B C ' T BO ' T BO ' T BO ' N/A • 

' ' ' ' • ' ' ' 

t H� 1 3  U.NK � 1  T B D  1 T B O  T B D  ' T B O  t � /4. t 
' 

' ------- · - ---- - - - - -· ------- · -- ----------- · ------------- ·------ · 
1 T'"l T AL l l� S ' 2  TANK !:i 1  T B C  ' THO TBD ' T I W ' N/A 1 

E �E RbV RE �Ul R t � t � T  TO PERFORM �OM I NAL M I S S I ON W I THOUT CHAR G F K .  

� L T  A L L UW PR t- LO I G I MBAL O K I V E  C HE CK Uk BACKUP S P S  BURN PR E P S  
P C w E K UO�N O f  � C S  � AD J AT O �  HE AT E RS OV tRL OAD S EN S I N G .  

R EOL I NE DOE > 

A N D  KEQU I RE >  

0 U E L t T � D  

� 
l N E R"Y KE �UI F E C TO F E RF GKM P C - I  ANO R EMA I NO EK Of M I >> IO N  

NOT F S 

( A )  PKt: L AUi'-ICH b A T T E R Y  R E DL I N t: S  A R; E  B A S E G  ON F A IL URE OF THE BATTE R 'V  CHARGER 

B E F O K E  ACCOMPL I SH I N G  ANY CHARG I N G ,  

C R l  T H t  T �U 8 A T T t R Y  RE C L I NE S R E F L ECT T H F.  t N E RGY � EQ U I R E D  
ISA T TE R I E S  TO P R OV I D E CAPAH l L I T Y  F C �  A � AF E  R ETURN FROM 
M I 5 S i c�. TH E K E C L I � E S  ARE B AS E D  C� LOSS Of TH� H I GH E S T  

T C  L CS S UF T H E  � �T T ER Y CHARGER W IT H A .  T W O-BAT T E RY EN TR Y 
1 2  H C U � S  OF PO S T L AN O I �G T I M E .  

IN THF T�O LOWE S T 

A N Y  PO I N T  I N  THE 

B A T TE R Y SUBSEQUE NT 

C W I T H G AND Nl AND 

( C )  J F  R E SC UE I S  � E U U I � E U t  T H E  T �Rt E-BAT T ERY. ENERGY R EQ U I R E ME N T S  W{LL BE 

R ECO VERE D � y  P C W E R J � G DOWN TC A TWO-BATT ERY G ANO N FNT R Y .  

C 0 l AUX BAT ENERGY IS NOT INCLUDED IN BAT REDLINES, 

I F. )  C k Y O G E N I C  RE OL J � ES A � E  B AS ED ON C A P Ag JL I T Y TU P Ek FURM NUM I N A L  M I S S I ON W I T H  
C A P A � ! L ( TY TO R F TU R �  T O  EART H A T  A 40  AMP  AV ER A G E POWEk LE VE L A F T F. R  L O S S  OF 
C�o C R Y O  TANK AT T E I - 12 H-� ( W C R S T  CAS� T I M E FOR F A IL UR E ) ,  

( F J  THR E t -TANK C RY CG EN I C R E D L I N E  I S  BA S E D  ON T H t  TOTAL Q UAN T I TY R E QU I RED TO 
PERF ORM NGMl �AL L E N GT h M I S S I ON .  

( G J  Tlif TWU- TANK C R 'f C G E � J C  REiJ L I N E  I S  !:L A S E D  ON T H E:  QUAN T I TY R E U U I R: E O  I �  THE TWO 
. L O o E ST T A N K S  TO P E • FOR� NO•I NAL L � NGTH � I S S I O N  AND > T I L L  C A P ABI L I T Y  TO 
R E T U K N  TO EA R TH AT A 40-AMP AV ER AGE PO. ER L EVEL A F T ER L O S >  OF H E  � I GHE S T 

•uA N T I T Y TANK AT T £ 1-12 HRS , 

k U L E S  3- 1 1 1  AN� 3-1 12 A R E  RE S E RVf D, 

M I SS I ON R E V  C � T E  SE C T I ON 

APuLLU I S  F � L  ' 1 3 / 7 1  M I > S ION RUL E 

>U �MARY 

GROU P P AGE 

CONSUMABLE S  
3-32 



N A S A  - Ma n ned Spacecraft Cente r  
MISS ION  RULES  

S EC T I CN 3 - M I S S I ON RULE SU�M ARY - CONTINUED 

3- 1 1 3  LM-k( S P R O P E L L A N T  GU/NO- GC ' S  AND R E CL I N ES 

A, ASSlWTI<l>IS 

1. TOTAL LOADED 633
. 

LBS EQUAL 100 PERCENT 

UNUSABLE 

TRAPPED PROPELLANT 7 . 3  PERCENT 

GROUND GAGING UNCERTAINTY 6 . 0  PERCENT 

TOTAL UNUSABLE 1 3 . 3  PERCNT 

2 ,  OPS RESERVE 

(A) PRIOR TO TPF - ONE REV LOS TRACKING OF CSM (STAGED) EQUALS 2 , 5  PERCENT 

(B) AFTER TPF - CSM ACTIVE DOCKING EQUAL 1 , 0  PERCENT 

3 ,  ALL GO/ND-GO'S ARE THE AVERAGE OF SYSTEM A AND B, ALL RECLINES REQUIRE A PERCENT 
REM>ING ON EACH INDIVIDUAL SYSTEM'S GAGE (OR AN EQUIVALENT AMOUNT OF PROPELLANT IF THE 
GAGE HAS FAILED) EQUAL TO OR GREATER THAN THE RECLINE VALUE, 

4. THE lWEAK BURN IS ASSUMED TO BE 10 FPS IN THE X-AXI S  AND 20 FPS IN THE Z-AXJS, 

B.  GO/ND-GO' S  

1 ,  UNDOCKJNG/SEPARAT!ON 

PROPELLANT REQUIRED FOR UNDDCK!NG, DESCENT, ASCENT, AND 1-REV RENDEZVOUS PLUS 
OPS RESERVE, 

2, POI 

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

3, lWEAK 

PROPELLANT REQUIRED FOR NOMINAL L.M-ACTJVE I-REV 

4. TPI 

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

5, TPF 

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

M [  S � l lJt\1 R E V  C liT E S t C T t C P\  

A � OllO 1 5  F � L  5 1 3 / 7 1  M I S S ION RULE 

SlJ ,..Io'ARY 

GROUP 

CCNSUMABL E S  

P �GE 

3-33 



-- · - - - - ·  

N A S A  - Ml n n ed Spacec raft Center  
MISS ION  RULES  

� EC T I CN ! - MIS S I ON RULE SUMMARY - CON T I NUED 

3·113  C, REDL!I'ES 
CO'>IT 

I ,  l.NDOCKlt>G TO ClRC 

PROPELLANT REQUIRED FOR NOMINAL DOCKING PLUS OPS RESERVE 

2. CIRC TO POI 

PROPELLANT REQUIRED FOR LOS IN LO'>IGEST ABORT RNDZ WITH DPS ATTACHED lliTIL JUST 
BEFORE TPF (P-20 W\X!MI..!-1 DEADBAND), STAGit>G, BRAKING, J!ND DOCKING PLUS OPS 
RESERVE, 

3, POl TO TOUCHDOWN 

PROPELLJ'NT REQUIRED FOR DESCENT, NOM ASCENT, LO'>IGEST LOS FOR CSM RESCUE 
(P-20 W\X!MI..!-1 DEADBPND), BRAKING, J!ND DOCKING PLUS OPS RESERVE. 

4, LUNAR STAY 

PROPELLJ'NT REQUIRED FOR NOM ASCENT, LO'>IGEST LOS FOR CSM RESCUE (P20 W\X DEADBI'ND), 
BRAKING, DOCKING, PLUS OPS RESERVE. 

5 .  ASCENT TO TWEAK 

PROPELLJ'NT REQUIRED FOR ASCENT, TWEAK, I-REV RNDZ (CSM ACTIVE), I'ND DOCKING PLUS 
OPS RESERVE. 

6 , TWEAK TO TPF 

PROPELLJ'NT REQUIRED FOR I-REV RNDZ (CSM ACTIVE), !'NO DOCKING PLUS OPS 
RESERVE, 

7, TPF TO DOCKING 

PROPELLANT REQUIRED FOR OPS RESERVE 

kU L � S  3- 1 1 4  TH� GUGH 
j- 1 1 7  A � �  R E S E R �E O .  

M l  S .S I  ON R f V  D A T E  SE C T I C h 

A P CLLO 1 5  F N L  5 /3 / 7 1  M I S S I O N  RUL� 

SUfo!MAin 

GROUP 

CDNSUM A BL E S  

P A GE 
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K I H M  

N A S A  - Manned Spa.c�� nft Center  
M I S S I O N  R U L E S  

S EC T I CN 3 • M I S S I ON R U L E  SUMMARY • CON T I NU E D  

3- 1 1 8  U-1 E P S ,  E C S 

THE L M  c P S  ANU ECS M I N I MUM CuhSUHABLE �EQU IR EMENTS AR E DEF INED AS FOLLOWS··· 

A .  F R CM UI\OOCK I NG lO T O UCHO(;: W I\ ,  THE � 1 1\l fliUM R!:QU I R E M EN T S  AR E BA S ED O N  THE T I ME T O  COMPl E fE A 
LAND I NG ,  A 2 4 . 5-HR S TAY k i TH ONE E V A ,  A S C E N T ,  AN D A 4 , 5-HR R E N D E ZVOUS THRwUGH C P F W 
T R A N S F E R ,  A 2-H R CR A I TAL CON T I NG E N C Y .  AND REOU�OANT A S C EN T  f P S  SO UR C E S FOR THE RENDE Z V O U S ,  

THe T I > E  T C  C OM P L E T E  A L A NC I N G  A N D  T H E  24. 5-HR L UN AR S T AY �AY B E  SUP P O R T E D  B Y  A h Y  
C U,, o i M T I U'' U F  OE SC E � T  A h D  A S C E NT CUNSUMAB L E S ,  I N  A DD I T ION , E A C H  A SC " N T  B A T T E R Y ,  O N E  H2\J 
TANK ANU ONC A S C E N T  C 2  T AN K  ( T H E  l M  C A � ! N  I S  C CN S I DE R E O  A R E OUN D � N T  O Z  SOUR C E J M U S T  C O NT A I N  
THE C C h S U M4BL E S  REQU I R E D  FOR L I FT OFF AND A 4 ,  5-HR R c N D f i VO IJS THROUGH C RF W  T RA N S F E R ,  THE 
2 - H R  CHI:H T AL C u i\!T I N G t i\C \1 ,  INSUfAR AS A S C FNT 0 2  ANO E L ECTR I C AL PDWEk A R E  C O NC E RN E D ,  I �  
CI.H� S t DE R E D  TU B E  S A l i Sf- t EO B Y  T H E  REDUNDANCY REClJ I M. I: M E N T .  SHOUL l) TWO A SC E N T  H 2 0  T A N K S  PE 
A VA I L A b L E , THE R t QU I R EM E � T  F O R  L I F T O f F  T �ROUGH C K E W  TRANSFER C A P 4 a t L I T V  I �  E A CH TANK W I L L 
SA T I S " T He 2-HR UR B I TA L  CCNT I ,, G E N C Y ,  I F  UNLY '"'E TANK I S  A V A I L ABLE , I T  MUST A L S O  I NC L U C E  
THE 2-HR C ON T I NGE N C Y .  

b ,  F Ck T HE H E � A I N D F H  O F  THE LUhAR S T A Y ,  THE M I N I MUM DE SCEN T S T A G E  i E QU I R " " E N T S  A RE d A S E D  CN 
THOSE CONSUMA B L t S  R F QU I R E D  fOR T H E  SC"EUULEO ACT IV I T I E S DURING EACH OEfiNEO PH A S E ,  AN 
ASCENT PREPARATJCJ'.l, AND A 2-HR SURFACE RESERVE. THE LAST FOUR HOURS OF THIS REQUIREI'ENT FOR EPS MJST BE 
SPLIT-BUS .CJPERATICJ'.l. ASCENT STAGE MINIMLM REQUI RE/ENTS ARE AS STATED i>SOVE. 

C ,  F OR T H E  R E � D E Z VOUS , T H  ' I N I MU M  R E UU I R F M E N T S  ANt THU S E  CUNSUMAB L E S  NEC E SSARY T O  S U P P O R T A 
LM-AC T I V � � E N D E Z VOIJS THR CUGH C�EW T R A N S f E R .  SHLUl D T H E S E  M I � JMU� q E QU I RE ME N T S  BE V I UL A T f O ,  
THf L "' "r� l l l  BE PLJ\oi E � E O  O C WN W H i l E  T H E  C. S �  8 E C O M E S  T H E  AC T l V I:: V E H I C L E .  1--0 Wf:: VE R ,  THE L M  W i l l 
tJE PO \oo( K E D  UP TO PF. P F G R. M  f! R A K I NG-- S U F F I C I ENT OlNSUM At:il E S  BF I N G  � E TA I N E D  FOR TH I S  P UR P O S E •  

M I S S I O N  K E V  C II T E  S E C T I O N  

A P O L L O  1 5  F N L  S /3/7 1 ' I S S I C N  RULE 
SU foiMARY 

GkUUP P A GE 

CUN SUMABL E S  
3-35 
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k I TEM 

N A S A  - Man ned Spacec raft Center  
MISS ION RULES 

SECTICN 3 - MISSISCN RULE SIHWlY - Ca«:LOOED 

.1- 1 1 9  E MU 

A ,  P L S S  A • P  H P S t  oz, L I OH t ANC H20 RECLI NES 

�uM I N A L  A�O AL TER NA T E E V A S-THE PL5S AMP-�R5, 02, L I O H , AND H20 R E CL I NE S  FOR EACH OF TrE 

NOM I NAL O R  ALT H N A T E  E V A ' S  ARE D E F I N E D  A S  THO S E  V AL U E S  R EQ U I R ED FOR 3� � I NUTE S  OF P O S T  E V A  
R E S E R V E .  

b .  P L S S  A M P - H M t  02 , L l CH ANC H 2 0  GO/NC GC • S ARE O EF tNED A S  THOSE V A L UE S R E QU I R E D  TO COMP L E T� 
EVA PREP, EVA (NOMINAL OR ALTERNATE) PLUS THE VALUES REQUIRED FOR 30 MINUTES OF POST EVA RESERVE, 

C .  O P S  02 , P L SS 02 , 112 C AND A�P-HR C E V. A  GO/ NO-GO ' S  A R E  "C E F I N E D  A S THOSE VALUE S M E QU I R E D  TO 

COMPL E TE A 3D-M I N U T E  C E V A ,  

D .  OPS 02  GO/NO-GO ' S  A R E  UE SIGNED AS T HO S E  VALU E S  R E QU I RED TO COMPL E T E  A l 'i- M I NU TE TRAN S F E R  T O  
C M ,  ! �GRE S S ,  AND N E P R E S S �R i lAT ION , 

Ml S S I  ON R E \1  c n e  S E CT I O �  

A POLLO 1 5  F N L  5 / 3 / 7 1  M I S S ION RULE 
SUMMARY 

GRUUP P AGE 

CON SUMABLE $ 
3-36 
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R I TE M  

N A S A  - Manned Spacecnlt Center 
MISS ION RULES  

S�C T I C� 4 - GROUND INSJ RUMENTAT IUN REQUIREMENTS 

4- 1 �t: Nffi. A L  

A ,  THE F OLLO• l NG ?kE L AUNCH RHUIREMENTS DEf iNE T HE MCC/MSFN P E Q U ! R EMENTS �H!CH MUST B E  M F T  

S E F C � E  A ' ' GO' ' I S  G L VtN F O R  LAUNCH. 

• ·  �HE N A SP E C I F I C  H A R D � A R E  I TE M  D R  OPERAT I ONAL C AP AB I L I T Y  I S  DEF I N E D  A S  A MAND A TO R Y  I T E M ,  Th E  

HAkU101ARE ANO/Ok S OF T W AR E INT E R F A C E  R E CU I REO TO PROV I DE THE MA NDA TOR Y F UNC T I O N S  OF T H A T  

H A K U W A R E  I TE M  DR C P E P A T I CNAL C A P A B I L I TY ARE T U  ASSUME A MA�DA TORY S T A l l S  •t S U .  

C. �Ht: � f  R F D U�OANtY E X � S T S  F C R  MANDATORY I T EM S ,  A B A C K U P  CA P AB I L I TY I S  CON S I O E R E O  H I G H L Y  

D E S l R AB L E . 

M I S S I ON 

�O TE 

THE V AR I DU S E�U I P �ENT L I S T I �G� IN T H l S  

S E C T I CN A R E  T O  B E  UT I L I L ED AS A GU I DE 
C � L Y ,  IT I S  M A � D A T O R Y o  PR I CR TO COMM I TT I N G  
Tti E � I S S J C N T U  L AU N C H t  T� B E  A B L E  T�---

A ,  R EC E I V E AND D I S PL AY T E L EMETRY A N D  

T < ACK I NC> O H A ,  

n ,  M n �T A I N V O I C E  co•MU N I C AT J UN S  W I T H  

T I- E · C R E W ,  

R E V C AT E  GROUP 

A PCLLO 1 5  FNL 5 / 3/7 1 GRCUNO i � S T k  

R E QU I R E ,..f:t\TS 

G EN ERAL 

P A GE 

4- 1 
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N A S A  - Man ned· Spacecraft  Center  
MI SSION IIULES 

SECTION 4 - GROUND I NSTRUMINJ A T I C N  REQUIREMENTS - CONT I N UED 

R RUU CON D I T ION/MA.LFU�C T I ON '  RUL ING ' CUE S/NO T E S /COMME�TS 
- - ----- ---------- ----------------------------------------�------------------------- ------- --------------

�- 2 TELEMETRY 

4- 3 

A ,  CONSOLE D I SPLA.Y C,OITV , 
E V E N T S o ANALUGSI 

ij ,  PC M G �OUNO ST AT I ONS 

1 4 1  

C .  RE C OkO I �G A N D  P L A YB A C K 

ALO S  

M>F N 

Q, FM - GROuND STA T I ON 

C UMMA NO 

• • 
• • 
• • 
• • 
. • 
• PRE LAUNCH ' 
• • 
• • 
• PRELAUNCH ' 
• • 
. • 
• • 
• • 
• • 
• • 
• P R ELAUNC H ' 
• • 
• . 

• P RE L AUNCH . 
• • 
• • 
• • 
• • 

• 
• 
• 
. 
. 

MANDATORY . A ,  FOR D I SPLAY O F  MANOA TOR Y S l \  
• PARAME T E R S ,  
. 

2 Cf 4 MANO ATOR'f t • B, FOR O ! SPUY Of MANDATORY S I V  
2 H IGHLY . EVENTS AND ANAL O G S, 
D E S I RABLE . 

• 
• 
• 
• 

tlCTH D E S I R ABL E . 
• 
. 

H I GHLY OES I �A B L E  ' 

A .  M(JC R TlJGGLC S il l  T CH E  S 
C B OTH A AND 8 1  

• • ' A ,  FOP L AUNCH P HASE A B OR T  REQUE S T 

! ,  B S E  AB OR T REQU� S T  

2 ,  F l O C  AB L R T REQUEST 

3 ,  F O  ABCRT RE�UEST 

o. CUMMANO PANE L S--

I � C O t  � U I D O ,  u s E ,  
C C A T S  

t .  MUCR C O N SOLe / S I TE 

S E L EC T C A P A O ! L I TY 

1, RTt CCNSOLE 
c e c A  ISI 

2. CCA T S  trU CONSO L E  

�E O 

D ,  FC I M  •NO U S W !  TCH I N G  
C A P A S !  L l  TY 

J ,  C C A T S  

2 .  CCA T S  C M O  MEO 

� .  A�UR T /C C � T S  T E S T  

s• I TC H I �G C A P Ae i L I T Y 

I, FO C O�SCLo 

L, CCA T S  C M O  MED 

M I S li i \JN 

• 
• 
• 
• 
• 
• 
. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
. 

• 
• 
• 
• 
• 
. 
• 
• 
• 
. 

• 
• 
• 
. 
• 
. 
• 

. 
• 

P R E LAUNCH • 
. 

PR ELAUNCh . 
. 

P �ELAUNC11 • 
• 
• 

P R E LAUNCH . 
• 
• 
. 

. 
• 
. 
• 

\>RE LAUNCH ' 
. 
• 
• 
• 
• 
• 
• 

P � F L AUNCH • 
. 

• 
P � ELAUNCH . 

. 

. 

. 

• 
• 

H I GHLY OE S I RA "L F. ' 

HI GHLY DES I RABL E ' 

H { G�LV OES I ��SL E • 
• 
. 

H I GHLY O E S I R A �l t  1 

H I GHLY 

h i GHLY 

. 

. 

• 
• 
• 
• 

DES I RAtiLE • 

• 
. 
. 
• 

OES I RA 6L E I 

H I GHLY DtS l � �0lE ' 

GPOUP 

A PCLLa 1� F�L � 1 1/71 GRDUNU I N STR 
RE �UI R �M �N TS 

P A G� 
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N A S A  - Mu ned· SfiCICrtft Center 
MISS IO N  ltULES 

SECTI ON 4 - G�OU�O I NSTRUMENJATION REQyiAEMENTS - CO N T I N UED 

1\ RULE CUhDil ION/�ALfUhCHON1 P�ASE RULLNG • CUE S/NDTES/COM�ENTS 
-- - - - - - ----------------------------------------�--------------------------------- ---------------------

4- 5 

TRAJEC TORY 

A, TRAJECTCRY DATA 
PROCE S S I NG 

ll o 

1. A V A i lA B I L I T Y  OF 

ONE l hDE PEND E N T  
TRAC K I NG SOWRCE 
( I  PR , USB I FROM 
l ! HOFF TO T + 1 0  
MI NuTES. 

I 0 

0 P RElAUNCH ' I �ANOATORY 
0 I 
' ' 
' ' 
' ' 
' ' 
I 0 

2 .  I U  AND C �C TM ' PRElAUNCH ' SOTH MANDAT GRY 
VEC T O R S  FkUM 1 • 
l i F TOFF TU lNSER T ! C � '  ' 
PLUS 60 SECONOS �o 1 t 

R T C C  - DATA SElEC T 
CA PAtl i L I TY 

. ' 
' PRELAUNCH ' MANDATORY 
' 0 

LOMMU N I C A T I C N >  

A .  M�C R---

AF� CUNF LUOP 

.
, A. THE TRAJECTORY D ATA SOURCE S A R f  
• UT !L i l E O  A S  FOLL OWS-·-

1 lo · C A l  IN OEPFND E NT YER I F I C A T I ON ' OF 

.I L / V  N A V I GA T ION . 

1 C B I  PROTECTION AG AI N ST VllllAT I ON OF 
1 L AUNCH ENVElOP E .  

I A . 2. REQU I RED f O R  OR B I T GO/NO-GO 

I 
• 
• 
' B. TO SELECT B E ST A VA I LABLE O A U  
t SOURCE,  

' FOR M I S S I O N  CONTRCL 
FO LOOP 0 PRELAUNCH ' I OF 2 MANDATO RY I 

b. 

c .  

u .  

MOCK [J V N  
�UCR SY S 1 S z 
A / G  1 LCGP 
A/G 2 LCCP 

NCC/L AUhCH COMPLEX---

• PRELAUNCH ' 
• ' 
0 ' 
' 0 
' ' 
0 ' 
' • 

ALL H IGHLY 
DESIRABLE 

' 
' 
. 

• 
• 
• 

1 2 1  C LTC  • • ' FOR T E R M I NAL COUN T  COORD I NA T I O N  O F  
1 1 1 C V T S  ' 
2 1 <  �>TC ' 

. 

�CC/R SO--- ' 
' 

FD Ll �E TO RSO 0 
KSU Pk! VATE L I NE 0 
CA PE I l l  R S C  LOUP 0 

• 
. 

MC C /k E M C T E O  Sl TES--- ' 
' 

PRELAUNCH 1 I 
' 
0 
' 
' 

PRELAUNCH ' 
' 

0 
' 
I 
• 

l Cf 3 MAIIIOATU�V o MCC-PAO AC T I V I T I E S  

• FOR TR AJ EC TORY 
1 CF 3 IIANOATORV 1 BOOSTER SAF lNG 

. 
' 
' 
• 

VERIF !CAT I ON 

CNE A / \',  PATH 0 P�ELAUNCH I �ANDATURV ' U o E D  FOR C O MMUN I C AT I ON WITH CR E W  
' ' 
0 I 

MI SS I ON R E V  D A T E  SE CT I O N 

A PCLLO 15 F�L 5 / 3 1 7 1  GROU ND I NSTR 
REQU I REMENTS 

GROUP P AGE 

MtC 

ANC 
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N A S A  - Man ned Spacecraft C e nter 
M I S S ION R U L E S  

S E C T I ON 4 - GROU�O I NS T RU MENTAT I CN R E QU I R E M E � T S  - CON T I N U ED 

k k U L E  C O N D I T ION/MALFUNCTION' P � A S E  R U L I NG ' CUfS/NO T E S /C O M� E � T 5  
- - ----- ---------------------- - - - - - - - - - ---------------------------- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

4- 6 

4- 7 

COMPU T E k  

A .  M O C  I I B M  clb0/751 

� .  OSC I I B M  360/751 

C .  CL A T S  ! UN I V A C  494 1 -
tl�L!  Nf 

CC A TS I Uf\ ! V A C  4941 -
S l A N D B Y  

T I M I� G  

A I TE l < l 

1 P �ELAUNCH 1 MANDATORY ' TO PRnC E S S  �4NOATCRY S/V P A R A M E TF k S  
' AND T � A J E C T URY DATA 

t P R ELAUNCH 1 H I GHLY DE:S l �A 8 L E  ' A� S S L  C I B M 36C / 7 5J I S AVA l l A H l E: A S  
• • 1 BAC)(.UP TO THE MUC. OR D S C .  

t P � E LAUNCH 1 t �ANOATURY AND 1 '  TO THROUGH P R 0 C E S S  MAND A TO P Y  S / \  
t 1 HIGHLY DESIRABLE 1 P A P AM E T E K S  TO MOC 

t P � E LAUNCH • 1 �ANDATORY • MCC T I M I NG S TA NDARD TO SUPP. J � T  
' MANDATORY R TC C / C C A T S  COMPUTF R S  

M l  S .) l  O N  R E V  C � T E  S E C T  I O N  Gf<OUP P AGE 

A PCLLO 15 F � l  5 / 3 / 7 1  GR CUNO ( NSTR 

flE: loiU IREMtNT S 
MCC 

4- 4  
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N A S A  - Ml n n ed S puecnft Center  
M I S S ION RULES 

S E C T I ON � • GROUhD I NS TRUMENT AT I ON R E Q U I REMENTS · CO N T I N U ED 

R R UL t COND I T I UN/MALFU�CTI ON' RUUNG • CUES/NO T E S /COMMENTS 
- - - - - - - ---------------------------------------------------------- ---------------------------------------

4· 8 

4- 9  

MC.C POWER 

A, BUS A I  

B ,  B U S  A Z  

C ,  oUS B 1  

u .  uus Es 2  

U l  S PL A Y  

A ,  MOCR D / T V  CHANNE L S 

P U S  I T I ON 

RE: TRO 
F I D O 
GU IDO 
EECOM 
GNC 
RTCC 
B O O S T E R  

��u. OF 
CHANNELS 

1 
1 
1 
1 
1 
1 
4 

B .  TR A J E C T OR Y  D I SPLAY 

' P RELAUNCH ' M.NDATORV 

' PRELAUNCH • �NDATORV 

' UNI1HERRUP TABL E 
' CONVER TER S 

POWER F UR 0 / T \ 

' UN INTERRUPTABLE P�WEit FOR D I T V  OA l A 
' D I STR I BUTORS AND VSM 

t P RELAUNCH ' HI GHLY DE S I RABLE • 2� SECONDS I N TER R UP TAB LE POWER F L '  

t • • THE FOLLO W ING H I GH LY OE SI RABL F 
• I ,I 1 TEMS---

• P R ELAUNC� 1 MA�OATORY 
• • 

• PRELAUNCH 1 10 Of 36 
t t MANOA.TOR't 

• • 

t - FlT DYN SSR C ONSOlE S ANO 

t P L U TBOARDS 

' - R T CC C O N SO L E S  IE XCE P T C O H P  SUP I 

t - POSOD 

t - CMCC 

t - T T Y  

• 2 0  S EC OND S I N T E R R L P TA B l f  POWER F O P  
• MOCR A �  0 S SR CON SOLE & A NO ODD 1 S 

. 

. 
• 
. 
• 
' FOR D I SPLAY 
' PARAME T ER S  

• 
. 
• 
• 
. 
• 
. 
• 
• 
. 
. 
• 

OF MANDATORY S /V 

t, fOL LAUNCH O I G I TALS ' P R ELAUNCH ' MANUATORY ON ' FOR CONT I NGENCY ORB I T  I N SE R T I O� 
1 1 0/TV 
• • 

• MANEUVER DATA AND TFF L I M I T S ,  

2 .  GAMMA V .lo  V 1 P � E L AUNCH 1 MANDATORY ON ' F•oM S F.L E C TED TRACK I NG DATA SOURC E , 
I I 1 OF 4---

• • 

' I .A I 1 0 X 2 t) 1 
' SC � I BER PLOTTER • 
' ( Il l  D/TV • 
1 f C I  RTCC • 
1 Pl CT BCARU • 
' ( 0  I SSR • 
1 PL OT BCARD • 
• • 

3, R� O LAUNCH O I G I TAL S • PR EL AU NCH t MA�DATORY ON 
• I 0/ TV 

' MON I TOR FOR MODES 
' fo!ANEUVER D A T A .  

I l l  AND 

4 .  GAMMA I E I  I VS V I E  I I  • PR ELAUNCH ' MANDATORY ON ' MONITOR FOR G·L I � IT �I ULATI ON, 

III S S I ON 

I I l OF 2---

R EV DAT E 

. . 
I I A J  0/TV • 

' 1 8 1  � SR PLOTBOAAD • 
. . 

SECT I C �  GROU P 

A POLLO 1 5  FNL 5 /3/7'1 GROUND I N S T R  
R E W I R EMENTS 

MCC 

P AGE 

4-5 

I B  
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N A S A  - Ml n n!ld S p1ucr1ft C!lnter 
MI SSION ltUL£5 

SECTION 4 - GROUND INSTRUHENl AT ION R E QU I REMENTS - CON T I N U ED 

k RULE CONDITION/MALFUNCTiON' RU\.lliG ·' CUES/NUT E S /COMME�TS 
-- - - - - - --�--�--------- -------------------------------·----------------------------- ------- --------------

4-9 
CON T  5 .  P H i  V S  l A MBDA ' HI GHLY DES IRABLE ' MONI T O R  FOR C R O S S-RANGE L I M i T S  

' ON I QF 2--- . ,  

' PI.OT HCARD 
' C A l  RTCC 
' l S I  S S R  
' P L CT B OA RD 

o. T l f F I VS R ( ( P I ' P R ELAUNCH ' H I GHLY OES I R A S L E  ' MON I TO R  FOR ABOR T MODE S 1 1 ,  I l l ,  A • c  

7 .  H V S  D 

1 1 Olll 1 OF 2--- 1 l B .  

' 1 � 1  DITV 
' !Ill SRR 
' PL CT B CA RD 

' P R E LAUNCH 1 H I GHLY O�S I RA B L E  ' 
I • ON 10 X 20 ,. 
' ' SC R I B E R  PLUTTEI< ' 

. H I GHLY OE S i R A S L E  ' MON I TO R  F O R  L IV ••u SIC d. GA�M A I I I V S  V I i i  
( CMC D Y � A M i C  
S T A T U S !  

. 

' P RELAUNCH 
• ' ON 10 X 10 . P ERFOR MANC E ( GU I DA N C E  
• • SC R I B ER PL O TT ER . AN ALY S I S - C O •PA RE S 
• • • TRACK l N G ) , 
• • • 

9. WEDGE ANGL� MONI T O R  • P � E L AUNCH ' H I GHLY DES I RABLE I MON I TO R  FO� L I V  A�O 

1 0 .  G U I O L  A�ALUG CHART 

R E C U � O E H S  ONE AN D  r.c 
' P R ELAUNC H 

. UN OITV • 

. . 

' H I GHL Y DES I R A B L E  ' 

I ON T V  • 

. . 

PERFORMANCE 

l l .  l f\l S t H T I U N / I NJt:C T I Ot'-. 1 P K E L AUNCH t M A NCA TORY UN ' FUR G&N GQ/1'()-GO 
O l (; l  TAL S 1 • D I T V  

' . 
' . 

C .  AO EG CHAN�� L S  q�-93 ' P R ElAUNCH ' H l G�LV OE S I R � SLE ' fOR OSC D I SPLAYS 

f) . V S M  ' P � E t �UNCH 1 MA�CATORV I fOR D/TV 

E, AUX V SM 
' ' . 

' P R E LAU NC H ' H I GHLY DES I R A BL E ' 

F .  E I DJPHCR� ( 3 t  ' P� E L AUNCt- ' 2 t- lGhLY 
' ' O � S I RABL� 

t·IU H :--- { t-.O l V l UUA.l. F l i GH T  CONTRCLLERS W i ll SE 
� E SP��SJ d L �  F G K RF PuRT I NG L C S S  Cf O I S PL AY 
LAPAh ! Ll TY CF ,_.Af\OATORV PA R A I' O E RS TO T t-l: F L I GHT 
1.J I kEC TOk . 

M I S S I ON R E V  O .A T E  >ECT I O N  

A P CLLO l 5  F N L  ' 13 1 7 1  GROUNO I N S T R  
R E QU I R E M E N T S  

GROUP 

MCC 

P AGE 

4-6 

SIC 

NAV I G H I L ' 
S Y S  T F  I< 

CMC W I T � 

N AVI GA T I O ' 

7• 



N A S A  - Ma n n ed· S pacec nft Center  
MI S S ION RULES 

SECT I ON � - GROU�O l NSTRUMENl ATICN R E Q U I R EMENT S • CONT !liiUED 

k RUL E CuNOITI ON/MALFU�CTION' RULING ' CUE S/NO T E S /COMMENTS 
-- - - - - - ------ ----------------------------------------·----------------------------- --------------- - - - - - ·  

4- lfl USFC 

A. G�FC UN I V AC - 494. 6 2 )  
COMMUN I C A  I I  ONS 
PR OCE S SOR 

b. oiUO 1 50 . C  K B P S I  L I NE S 
1 2 1  B t H .E E N  MCC ANO 

GSFC 

c .  TT Y C J RC t.. l T S  B E T W E F. N  
I"'C C A N O  G SF I,;  

4- l l  K S C  

1 .  CUTbCI NL. 

H · L I:1'1F. Tr{V---

A, VHF T' F R CM IH E 

F U L L G W I �L F C R  S - [ J ,  
S- I VB , AND I U---

2.. ,-4 J L A VHF Al'o T E�f'lA 

b .  U�R T M  f kOM THf 
1-lJ L L U � I NG---

1. M I LA u S B  

2. c 1 F u s �  

C.. U ,.. M I\ N D - - -

• 
• 
• 
. 

• 

1 P R E L AUNCH 
• 
. 
• 

' P R E L AUNCH 
. 

• 
• 
• 
• 
• 
• P � ELAUNCH 
' 

• 

' P R E L AUNCH 
• 
• 
• 
• 
. 

. 

. 

. 

. 

• 
. 
. 
. 

' PR E LAUNCH 
. 

• 
• 
. 

• 
• 
• 

' PR E LAUNCH 
• 
• 
. 

• 

• 
• 
• 
• 
• 
. 1 f'ANOATORY 
• 
. 

• 
• 1 MANCATOR Y 
• 
• 
. 

• 
• 
• 
• 1 Cf 32 C I RCU I T S  
• HlGHLY O F. S  I RAHLE 
. 
. l Of 32 C I �CU I T S  
. MANDATORY 
• 
• 
• 
• 
. 

• 
• 
. 

• 
. 
. 
. 

. l H I GHLY 
• DE S I R A BL E 
• 
. 

. 

• 
• 
• 
• l MANDATORY 
. 

• 
. 

• 

TH I S  C A P Aa i L I T Y  I S  UE F I N E C  U O C E R  GS F C/ KS C/ �S F � 
CUMMAND kULE 4 - 1 2  FOk LAUNCH COV� R AGE . 

Tk ACK l l\l:.i---

THAT C A P A B I L I T Y  R E QU I R E D  TC S � T I S F Y  RULE 4-4 

( Tr..A J E C T C � Y )  1 S MANDATOR Y .  

V U I C E  C C M M U � I C A T J ONS---

Th l �  K SL C A PAB I L I T Y 1 5  O E F I N E C UhDtR MCC �UlE 4-5 

I C (!M� UN I (. AT I ON S I .  

. 

• 
• 
• 
. 

. 
• 
. 

• 

. 

• 
. 

. 

. 

• 
• 
• 
• 
• 
. 

• 
• 
• 
. 

• 
• 
. 

• 
• 

• 
. 

• 
. 

• 
• 
. 
• 
• 
• 
. 

. 

• 
. 

• 
. 

• 

M I S S I ON R E V  G AT E S E C T  I O N  GROUP 

A P GLlu I� F NL 5 / l /7 1  GRGUNO I N S T R  

R E QU I R EMENTS 

•• UN E UN I VAC - �94 C AN PERFORM A l l  
N E CE S S ARY FUNCT I O�S , TH E S EC OND ONE 

IS ·BACKUP • 

B ,  OTHE R L I NE CAN BE S W I TCH ED TC  

E I THER UN I VAC - 494 • 

c • V F T G  PROV I DE S TW� REDUNDANT 1 6  
C IRCU I T T T Y  CHANNR S ,  

l .  FOR A C �  M S G ,  LS C MD 

2 • FOFI. R E C EP T I O �  OF LOWSPEED R AD A R 

DATA • 

A • THESE ANTENN A S  CAN BE SWI TC H E C  
TO M I L A  OR C l f  F A C I L I T I E S  

B .  US B I S  THE C S �' S ONLY SOURCE OF 
DAT A ,  

PAGE 
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N A S A  - M1 n n ed S plcecuft Center  
M I S S ION RULES 

SEC TI ON � - GROUND INSTRU�EN<JATION REQUIREMENTS - CON T INliED 

R KULE GUNDITION/MALFUNCTION' RULING ' CUE S/NOT E S /COMMENTS 
-- - - - - - ---------------------------------------------- ------------------------ - -- - - - - -- - - - - - - - - - - -- - - - - - -

4- 1 2 LAUNCH COVERAGE 

K �C /M SF �>  SI T E S  ! SI TE S  NU T L I S TED DUE T C  VA RI ABL E 
LAUNCH A Z I MUTH! MUS T ' P R O V I O E  THE FO LLOW I NG 

C A PAB I L I T I E S  f ROM L I F TOFF THROUGH S- I V B CUTOFF 
� L U S  bO SEC�NOS. • 
R E F E R  TO De C I S I ON MATR I X  I PULE 4-17 AN D CHARTS I THROUGH 3 
4- 1 TO D t TERM INE CAPAR I L I T Y ,  

A .  C M U  

c c  s ' P R ELAUNCH 1 H I GHLY DE S I RABL E ' 

B .  Tl::l i: M E T R Y  ' 

S- I C I VHF I 

S- I I I VHF I 

S- I Vo V H F  I C P - 1 1 

I U  C C >  I O P - 1 � 1  

!lJ VHf C D P - U  

c s "  I U S B I  

t 
' P R EL AUNCH 1 H I GH L Y  O�S l R A B L E  1 �- I C DATA l S  O N L Y  H I GH LY 

1 1 S INC E THE;, �CC IS NOT 0 ' REQUESTING AN AB ORT 
• t MALFUN C T I O N S .  

' P K ELAUNCrl ' H I GHLY DES I RA B L E  t FOR ABOR T C UE S  F R OM MCC 
• ' FRCfol I 
1 1 L I FT O FF TO S- 1 1  • 
I I CU T CF F  ( APPRtJX. I 
I 1 8 + 36 S EC , I 

' P R E LAUNCH 1 H I GHLY UES I RABL E • 

' P R E L AUNCH ' I CF 2 MAND ATO RY ' FOR ARORT C UE S  F R CM MCC 

1 P R EL AUNCH 1 MANDATOKY F ROM 1 FOR ABORT C UE S  F RCM HCC 
' 1 L I FTUFF THRUUGH 1 
I • S- I V 1:3  CU TO Ff • 
• I PlUS bl) SEC  ' 

C .  Tk AC K I 1"4!; 

THA T C A P A B I L I T Y R E QU I R ED T C  S �T I S F Y  PUlE 4-4 
< T � A J E C T UR Y )  I S  MAN�ATORY 

u .  A / �  C G fJMUN J C A T I UNS ' • 
. . 

l .  1'1 J L A  . . 

. 

. 

. 

VHr ' P R E l AUNCH . 1 Of 2 MAN0 .6TUFt'1 . 

2. 

us" . . . 

• t ' 

MSF� . . . 

VHF t P .{ t: l AUNCH • l GF 2 MA1-.0ATUHY . 

U S B  ' t 

' t 
. • 
t t 

" FOR '!HE NOMINAL 80 . 1  DEGREE LA�CH AZIMUTH, 1\i£ 

COVERAGE PROVIDED BY THE VANGUARD I S  CONSIDERED 
HIGHLY DESIRABLE. I F  THE VANGUARD IS LOST, THE 
COVERAGE PROVIDED BY BOA IS APPROXIMATELY IN-
SERTION PLUS 30 SECCWS, FOR OTHER LALNCH 
AZIM.JTHS1 THE COVERNiE PROVIDED BY THE VPNGUARO 
I S  MANDATORY BECAUSE OF DECREASED BOA COVERAGE, 

M f  S S I  UN R E \1  t.: A T E  S E CT l C l\  

A P O L L O  1 5  F N L 5 13/71 GRCUNO IN ST R 
RE UU I R EM ENT S 

. 

t 
. 

. 

GROUP 

G S FC Y K S C /MSFN 

P A GE 

4-8 

D E S I R A B L E  
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N A S A  - Manned  Spltttnft Center  
M I S S ION RULES 

SECTI ON 4 - G�OU�D I NSTRUMENTAT I ON R E Q U I REMENTS - CON T I N UED 

" KULt CUND I T I DN /MALFUNCTION • PHASE RUL ING ' CUE S/NO T E S /COMMENTS 
-- - - - - - ------------------------------------------- ------------------- ------------- - - --------------------

4- 1 3  

� - l "t  

• 
• 
• 

GENERAl URB l TA l  COVERAGE • 

I T  I S  RE QU I RED THE M
,
SF N H � V E  T�E CAPAB I L I TY O F  

PKU V I D I N� T H E  �CC M I N I MU M  MI S S I CN CCNT �OL SUPPURT 
L I S TE D  tl E LCW OF T•O M&FN USB S I T E S  PER REVOLUT I ON 

THk uU GH RE�OLU I I ON 3 ,  

• . 

A ,  CMO • • 
• . 

cc s • P R E L AUNCH • 
' ' 

c s �  U S B  • P R E LAUNCH ' 
' ' 

" ·  lt LEMI:lfi.Y • • 
' . 

S- I Vl1 VHF I C P- \ 1  • P R EL �UNCH • 
• ' 

( U  cc s ( D P ":' l ti )  • • 

' PK E L AUNCH . 

! U  VHf I O P - 1 1  • • 
' • 

C �;-1 USB • PR H AUNt:H • 
' • 

c .  TkACK ' • 
. . 

C - ::S A�U • P � E LAUNCH • 
• ' 

U S B  • PR El AUNCH ' 

' ' 

[J .  A / G  C l l � t-' l. N I  C A  T l  ONS ' ' 

' ' 

VHF ' P K E L AUf\ICH . 

' . 

U�tl • P R E L AUNC H ' 
' ' 

I'C!S.  T SIC S F. P A.f<.. A. t l ON • ' 

I T  I �  �A1,0 A T� � y  THA T 1 S I T E P R C V I D E  T H E  
� LJ L L U � l � G  L A � A H I L I T I � S ---

A • TU-1 - C G S  ' e R ELAUNCH . 

• • 
• • 

" .  (.,11:) - c c s  ' P �E LAU NCH . 
• ' 

' ' 
• • 
' • 
• ' 
' • 

H I GHLY O E S  I RABLE 

H I GHLY D E S I R A B L E  

H I GI-LY OES I RA ijl E 

1 OF 2 MAN D �TORY 

M• NDATORY 

H l GHLV DES 1 RABLE 

M A r-. O A T U RY 

I CF 2 MAND ATO R Y  

MMOATuRY 

M A � O A T O RY 

• 
. 
. 

• 
. 
. 

• 
. 
• 
• 
• 
. DOWNL I N KS REQUI R EC TO R E C O V E R  S- l VB 
. DATA • 
. 
. 

. 
• 
• 
. 

• 
' 
' 

' 
' 
' 
• U S B  MANOA mRY u LE A S T  O N E S TA T !  0� 
' PR IOR TO T L I  TO C CNF ! R M  ONBOARD C SM 
' U S B  A / G  C A P AB I L I T Y, 
' 
. 

' A ,  TU PRUV!OE T �  FOR DE TERMI NI NG 
' S- I V B  S T A T U S  BE VC �O VHF RA NGE • 

' B .  TO P R O V I O f  CORREC T I VE COMMI\NO 
' CAPABI L I T Y  FOR S - ! V B  BULKHEAD O E L T A  

' P RU6L E MS . 

' C . B O T H  OF IHF 4 eOVE ARE REQUI R E C  
' TU ! � SUR E C R E o  SAF E TY AND L l'l  
' E X TR A C T l U N .  

� I S S !  O N  R E V  D A T E  S E C T  ! O N UROUP P AGE 

A P GL L O  15 F N L  5 / l / 7 1  GR CU �O I � ST R  
R E QU I R E M E N T S  

G S F C / K S C /MSFN 
4-9 
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N A S A  - M1 nned  Sp1cecnft Center 
MIS S ION R U L E S  

SECTION 4 - G�OU�D I NSTRUMBNT Al!ON RtQUI�EMENTS - CUNliNUEO 

k RUU CuNU I T I ON/MALFU�C T I U N '  P�A S E RULING ' C U E S / N O T E S /COMM E NT S  
- - - - - - - ------------------------------- ------------ ----------------------- -----------------------�-------

4- 1 6  

H S K ,  G D S 1 MAO 

I T  I S  M A , D A T u R Y  2 OF 3 OF T H e S E  S I TES PROV IDE 

IHE FOLLOWING CAPAB I L I T I E S---

A ,  ™ U S B  1 P RE LAUNCH 1 �ANOATORY 

D o  TP.AC.ll- U�B ' P H ELAUNCH ' MANOAlURY 

c .  V O I C E  U S B  1 P RE LAUNCH 1 M��OATOHY 

• A, TO COVER TR A.SLUNAR C O A S T  A N t  

I L P O .  

u .  C MD L S B  1 P R E LAU NC H 1 H I GHLY UES i kA 6L C  1 

t<. I UM� T E K  

S I T C S  

• •  L l  �· 

6 .  C R  1J 

C Y I  

N E T WO � K  • P RELAUNCH ' 

1 H I GHLY O[S l RA d l E  1 

M l  S S I O N  

' I C f  2 H I G HLY 

I OE S I RABU: 

S E C I I C N 

A P CLLO 1 5  F N l  5 /! / 7 1  GROUND I NSTR 
R E QU I R EMENTS 

GROUP 

G S F C /K SC/MSFN 

PAGE 

4-10 



R I TE M  

NASA • Man ned· SplctCrlft Cente r  
MISS ION IIULES 

SECTI ON 4 • GROUND I N$TAUMENf ATION R E QU I REMENTS - CONTIN UED 

-- ----- -

4- 17 I NTRuOUC T I ON ,TO SHE F A I LU�E CECI S I UN MATR IX 

FOR P R E L AUNCH F A I �UAE6 Of LAUNC� PHASE SUE CAPABIL·ITYo THE FOllOWING DEC I S ION MATR I X  APPL I E S  
T H E  LAUNCH PHA S E  GRO�NO I N STRUMENTAT I ON R E QU I REMENT S  T O  THE RESUL T I NG DEGRADED COVERAGE. 

THI S MAT k i X P O I NTS OUT TH E LOSS OF CON T I NUCUS C OV E RAGB. BETWEEN L I FTO F F  AND I N6 E R T I ON PLUS 60 

SECUNDS FUR V A R I OUS S I TE F A I LURES . IF S IT E  FAI LU R E S  OCCUR P R IOR TO LAUNCH, THE MATR I X  W i ll BE 

USED TO DE TE RM I NE WHETHE� �A�OATORV CONTINUOUS COV ERAGE HAS BEEN l O S T .  

I NUMINAL I NS E R T I ON I S  I I  + 5 5 1  

T O  U S E  THE H'.TRIX---

A .  LOOK F a •  A N  X UNO E R . THE COLUMN FOR S I T E  �HERE THE F A ILURE OCC� � E D o  

B .  G O  ACROSS TO TliE CCLU�N filR THE GAPAli iL ! TV THAT WAS lOST AND . R E A D  THE O EC I SI UN. 

c .  THE COVERAGE THA T W A S  l O ST I S  I N  THE CCLUMN LABELED "APPROXIH'.TE II'I'NOATORY CO'IEAAGE LOST." 

D. �ORE THAN C�E X I N  � �Oo SPEC I F I E S  A F A I LURE OF ·THE SAME CAPABi l i TY A T  �ORE THAN ONE S I TE .  

M I SSI ON R E V D A T E  S E C T IUN 

A PCLLO 15 FNl 5 /3/7 1 GRCUND I N ST R  
R E .U I REMENTS 

GROU P P AGE 

GSFC/K SC/MSFN 
4- 1 1  

83 



TSG 291 

' 

N A S A  - Ma n n ed S pacec raft C e n t e r  

M I S S ION RULE$  
SfC T I ON � - GAOU�O I NST�UMENT AT I ON R E QU I R EM E N T S  - CO N T I NUED 

C H A R T  1--- 81 . 1  DEG R E E  AZ I M UTH I APOLLO 15 �OH I N A L I  

· -----------------�-------------------------------------------------------------- · 

Sl TE S FA!  LEO ' AP P ROUMAT E '  CA P A S  IL l T V  L O S T  ' 
' ---• -----• --------• -----• -----•--- ' MA NDAT ORY • --------- •----- •--------- • - ------ • 

' COVERAGE 
1 AL D S 1 M I L/CAPE 1 BOA t VA fll 1 AN T ' LOST FOR ' T EL E:M ETRV ' CHD ' TRACK 

TM • • I NO-GO ITEMS I • 
' FO R  A L L  
' lAUNCH 

A/G 

• -----•--------• ----- 1 ----- • ---•AZ I MUT HS · --------- · ----- · --------- · ------- · 
• oo- oo • oo-oo ' 04-1 1 ' 09- lO • reo• 
• TO TO 1 T O  1 TO 1 T01 

· 1 0 8•4 9 1  0 8-49 1 1 2 -40 1 16 -05 1 T B 01 

1 U S B  UR • 0SB ' BOTH 
1 C C S  AND t AND 1 S A N D  C 1 
I V H F  ' c c s  • BAND 

IJSB 
&NO 
�HF 

· --- · ----- · -------- · ----- · -----·---· -----------· -------- - · ---- - · - -------- · - ------ · 

·---· ----- · -------- · -----· -----·---· ----------- • --------- ·-----·--�------ · - - ----- · 
• s • 
• 1 I NONE 
I N I GLl I N I A • N I A "I A 
I G I I S E E  NOTE 1 • 
' L ' 

I E · ----- · -------- · ----- · -----•---· -----------• --------------------------- ------ · 

• s • 
' I ' X 

1 00 -1)0 TC 
o�-10 GU ' GU NO- GU I NC-GO I 

' T ' • s e e  NCTI: 2 • 
' E ' 

· ---- - � ------- - � -----� ----- ·---· ----------- · ---------· ----- 1 --------- ·------- · 
• F I 0 9 -49 
1 A. 1 x 1 r o  0 9 - 1 0  en • Go GO GO 
I 1 1 • s e e  ��re 3 • 
I L · ----- · ------- - � ----- · -----�---• -----------·-- ------- · -----· --------- · - ------· 
• u • 
1 R • X ' S E E  NCTE  3 1 Gu • GO GO 1:0 
I E ' 

· - - - - - · - ------- • ---- - � ----- • --- · -- ---------1 ---------· ----- 1 --------- ·------- · 
• 
' X ' NONE GO • GO GO GO 

·---·-----· -------- · -----� --�--�---· -----------· --------- ·-----· -------- - · - ------ ·· 
' M I • ()Q-()0 
1 U I X X T O  NO- GO � GO NO- GO 1 NC-GO ' 
I l I t 0 4-10 
• T • -----• ------- - • -----• ---·-•---•-----------•---------�-----• --------- • - ----•-' 
• 1 • • o o -oo 
• p I T C  
I l • X X I 09-10 GO • GO NO- GO • ND-GO • 
• f • ' S E E  NCTf 2 I 

· ----- · -------- ·----- · -----·---· -----------· --------- ·-----·--------- · - ------· 
• s • 
' I ' 
' T ' 
' E ' 

X 

• oo-oo 
TO 

• 04-10 
' >E E NOTES 

2 AND '3 

Gu • GO NO- GO 1 He-GO t 

· -----• -------- ·----- · -----•---• ----------- 1 --------- · -----·-------- - · - ------· 
1 F 1 1 08-49 1 

' A I X )( TO NO-GO • GO NO- GO 1 Nc-GO 1 
• I • 1 1 6-0 5  
I l t ----- ·--------· -----· -----·---t -----------· --------- t -----· --------- · - ------ 1 
t u t • 0 8-49 
I R • T C  
• E I X X • 09-10 GO I GO GO GO 
I S • 1 S E E  NOTE 3 1 

· ----- · ------- - · -----· -----·---· -----------· --------- ·-----·--------- ·-----�-· 

X ' S E E  �CTf 3 ' GU • GO GO GO 

· ----- · -------- ·-----· -----·---• ----------- · --------- ·-----·-------- - · -------· 
• oo-oo 

X X X TO NU•GU 1 GO NO- GO 1 NQ-GO 1 
I 09-10 � 

· ---· -----·------�-·-----· -----· ---• -----------· --------- ·----- · - -------- · - ------ · 

1 --- · ----- · -------- � ----- · ----- · ---·----------- · - --------· ----- • --------- · - ------· 

NOTES-- 1. LOSS OF ALOS RESULTS IN LOSS OF S-IC 1M. HCMEVER, !T IS NOT MAWATORX FOR LA'-"!Ct\ 

2 .  GO ON TM BECAUSE OF ALDS DATA UNTI L  08-49. 

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

MISSION 

APOLLO 15 

REV DATE 

FNL 5/3/71 

SECTION 

GROUND INSTR 
REQUIREMENTS 

GROUP 

GSFC/KSC/MSFN 4-12 

NASA -MSC 



TSG 291 

N A S A  - Ma n n e d  Spacec raft C e n t e r  

M I S S IO N  R U L E S  
S E C TI ON � - GROU•D l NSTRU � ENTAT l ON REQU I R EM ENTS - C O N T INUED 

CHAPT z--- 80 . 1 1  TU 90,00 DEGRFES A l i MUTH 

• ---------------------------------------------------------�---------------------- · 
S I T E S  F A i lE D  ' AP PROX I MA T E • CAP AB I L I TY L O S T  

' - - - • -----• --------• -----• --- --•--- 1 MAN OATO�V 1 --------- •----- • - -------- • - ------• 
I 

' 
' COVERAGE 

1 A LO S 1 �1 L /CAPE 1 BOA 1 VA� 1 ANT1 LOST FOR ' T E L EM ETR Y • CMD 1 TR A CK �IG 
T fol  I • NO-GO ITEMS : I 

1 FOR ALL 
1 LAUNCH 

• ----- • --------• -----• ----- • - - - ,  AZ l HU.T �s • --------- , ----- •--------- • - ----- • 
• OQ-0 0 1 00-00 1 04 - l 0 ' 09 - 10 1 T B 0 1  1 U S B  U k  • USB  1 BOTH LSB 
• ro ro ·• ro • ru • r o • • c c s  AND • AND • s A N D  c • AND 
' 0 8- 4 9 1 0 8-49 ' 1 2 -4 0 ' 16-0 5 1 T 80' 1 V HF .• CCS 1 BAND VHF 

•---· ---- - · ------- - • ---�-· -----·---· -----------· --------- ·----- · --------- · - ------· 

t ...... t .......... t ................ t ........ .. 1 ...... .... t-.... 1 ....................... --------- t .......... 1:.... ...... ........... 1 .. .. -...... I 
• s • 
I 1 ' NONE 
• N I X GU • N / A  • N / A  ft./A 
1 G 1 1 S E E NCTE 1 ' 
' L ' 
I � l .......... t ................ l .......... l ...... .... t ...... t ............ ...... .... l ...................... ................................ .. --...... 1 

• s • 
' I ' 
' T ' 
• 0 • 

• oo -oo rc 
04-1� 

• S.E E NGTt 2 I 
GO • GO NO-GO I NC-GO • 

· ----- · -------- • -- - - - • -----·---· ----------- 1 --------- · - ---- · --------- · - - ----- · 
I F I 0 8 - 4 9  
t A I X I T c 0 9 - 1 0  GU • GO GO GO 
' I I ' S E E  NOTE 3 I 
I L · ----- • -------- · -----· -----·---· ----------- · --------- ·-----· --------- · - - ----- 1 
• u • 
' R ' 
' E ' 

u . ,Jo 
T C  

I I NS + 60 

NG-GG 1 GO GO 1 NG-GO " 

· ----- · -------- � ---- - • -----•---· ----------- • --------- · -----· --------- • - ------· 
I X I NGf\E N/A N/A N / A  GO 

! -- - · ----- · -------- 1 -----• -----· ---• -----------•------�-- ·-----•--------- · - ------· 
·--- • -----• --------·----� · -- - - - · ---· ----------- · --------- · ----- · --------- ·- ------· . 
I M • • ()0-00 
I u • T O  NO-GO I GO NO- GO • t\Q-GO • 
I · L  • • o - - 1 0  
' T • -----� -------- � -- - - - • ----- • - --• -----------• ---------• ----- • --------- • ------- • 
I l t ' ()Q-1)0 
• p I T C  
1 L t X X 1 09-10 Gl.J • GO NO-GO 1 NC-GD I 
I E • • s e e  NOTE 2 • 

· -- - - - • -------- • -----• ----- • - - - · ----------- • - -------- ·-----• --------- • - ------· 
• s • 

' I ' 
' T ' 
• f • 

X 

• oo -oo 
T O  

• 04- 10 
1 S E E  NOTE 2 I 

GO • GO NO- GO ND-GO ' 

· ----- · -------- · -- -- - • -----· ---· -----------• -- ------ - · ----- • --------- · - ------ · 
I f I I 0 8--9 
I A I X TO NO-GO ' GO NO- GO I hD-GO • 
• 1 • • 1 6 - 0 5  
t L • --- - - • ------- - • ---- - • -----•---• -----------• --------- • -----• --------- • - - ----- • 

. I U I I 0 8-49 
I R • TC 
1 E 1 X X 1 09-10 GO t GO GO GO 
1 S 1 ' � E E  NCTE 3 1 

· ----- · -------- · - - -- - · -----·---· -----------· --------- · ----- · - -------- · - ------ · 

X X NCNE GO ' GO Gu GO 

1 ---- - • --------·-----� -----·---· -----------· -------- - · -----·--------- · - ------ · 
1 0 0-QO 

TC 
I 09-10 

NO-GO ' GO NO-GO 1 NC-GO ' 

·---· -�---· -------� · -----· -----· ---· ---------�-·--------- · -----·--------- · - ------· 

1 1 .00 
)( I X • T C  

1 LNS + bf) 
NO-GO ' GO GO • NG-GO • 

·-·-- 1 ----- . --------· -----· __ ..... I ---· ----------·--------- · -----· --------- ·- - ---- · 
NOTES-·- 1. LOSS OF ALDS RESULTS IN LOSS OP S-IC 11'1. HCMVER, IT IS NOT f'ANDATORY FOR LAI.NCH 

2. GO CJ>l 1M BECAUSE OF ALOS DATA lJ'ITlL 08-49. 

3. LOSS OF COVERAGE !S NOT SEVERE ENOUGHT FOR A NO-G<l Ca<DlTICJ>l. 

MISSION 

APOLLO 15 

REV DATE 

FNL 5/3/71 

SECT! ON 

GROLND INSTR 
REQUIREMENTS 

GROUP 

GSFC/KSC/MSFN 

PAGE 
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TSG 291 

N A S A  - Ma n n e d  Spacec raft C e n t e r  

M I S S I O N  R U L E S  
SECTI ON 4 - G � O U � O  I NSTRUM ENTAT H .N KE �U I REMENTS - C�CLUDED 

ChART 3--- 9Q , 1  T O 100,0 UE GR E E AZ IMUTH 

· - ------------------------------------------------------------------ ------- ------·  
S l T E. S  F A l l EO ' AP P ROX I M A T E '  CAP A..t H L l TV L:lST 

•--- • -- - - - • --------• �----• -----•--- 1 MANCAT ORY •--------- •----- • -------- - • - ------• 

' COVERAGE 
1 A LD S 1 � l l /CAPE 1 MCA 1 VA� 1 ANT1 LOST F CR 1 T E L EH E TKV ' C�O 1 TR ACK 

T M I I NO/GO ITEMS I • 
1 FOH. ALL 
' L AUNCH 

A/G 

• ----- • -------- • ----- • ----- • ---1 AZ I MUT HS · --------- • -----·--------- •- ------ · 
' 00-\)0 1  oo-uo 1 C4 -l -J ' 09- lO i f BD'  
• ro tc • rc  • r c  • rc• 
• · )8- 4'11  C IJ-49 ' 1 2 -4 1 "  lb- !l5 1 T BD1 

' U S H  UR U S I1 1 BO TI-1 
• c c s  AND I ANI) I s ANJ c I 
• VHf I ccs I RANI) I 

LSR 
ANU 
'HF 

·--- • ----- • ------- - · ----- · -----·---· ----------- · --------- •----- · - -------- • - ------ · ., 
· -- - • ----- •-------- • -----· -----• ---· -----------· --------- •-----· --------- • - - ----- · 
• s • 

I ' 
' N I )1. 
. " . 
' L ' 

N C N E  
Gu ' h / A  ' 

' S E E  NO T E 1 I 

I t ' ---- - · -------- • -----·----- 1 ---t ----------- ' --------------------------------- 1 

I !:) I 
I ' 

' T ' 
I £ I 

X 

1 no-no rc 
0 4- 1 0  

• S E E  N C T E  7. I 
GiJ ' GU Nu- GU 1 �l-Gl.) • 

· ---- - · --------• ----- 1 --- - - • ---· ----------- 1 --------- • -----• --------- • - ------ · 
I F • 08-4q 
I A I X ' T c 09- 11) • l • 1 5 E E  NCTE 3 '  

G:J • (,0 

I l ' ----· ' •••••••• ' ----- ' ---�-·---� ----------- � --------- • -----t--------- · - -�---- 1 
• u . . . 
• h • 

. ' . 
I I s E E t\ Cl E s t 

3 ANO � 
NC-GC • co GG Gll 

� ---- - · --- ----- • -----· -- - -- · ---·-- ---------• --------- ·-----· -------- - • - ------ · 
' X ' N O N E  I N/A I N / A  GO 

·---t----- • ------- - · -----· -----• ---· ----------- 1 --------- 1 ---- - · --------- · - ------ · 

1 ---� ---- - • -------- • -- - - - · -----· ---1 ----------- · ---------• ----- 1 --------- • - - -----· 
1 M • oo-oo 
I lJ I X X T C  NLi-GU I co NO-GO • f\ C-GO • 

l 1 I 1" 4-11) 
' T • ---- - • -------- • -----• -- - -- � ---• ----------- • - - ------- • ----- � --------- •- ------� 
I I ' • 0 0 -00 
I p I TG 
• L • x 1 09 -10 cn 1 en NO- GO • NC- Go • 
• £ I ' S E E  �OTE 2 • 

· ----- � -------- •---- - · -----•---· ----------- 1 --------- •-----·--------- •- ------· 
I 5 I I 00-0Q 

I I I TC 
1 T • x • 0 4-lO Gu • GU NO-GO • NC-GO 1 
1 E • � s � e  NorF 2 • 

·---- - · -------- • -----· -----•---· -----------•--------- • -----·--------- •- ------ · 

I F I I 0 6-4� 

' A t T C  NG- UG 1 GO NO-GO 1 NC-GO 1 
I J I I 1 6 •05 
I l · ----- · -------- 1 - - - - - · -----t---� ----------- 1 --------- 1 ----- 1 --------- t- ------ t 
I U I I 0 8 •49 
I � I T C  
I [ I X X • 09- 10 GO • GO GO GO 

1 5 1 1 SE E �OTE 3 1 
· -----· -------- � -----· -----• ---• -----------• ---------•-----·---------·- ------ · 

X GO ' GO GO GO 

· -----• -------- · ----- · -----• ---· ----------- 1 ---·----- · ----- 1-·------- ·- ------ · 

X X 
• 10-00 

T C  
• 0 9 - l ll  

NO-GU ' GO NO-GO • NC-GO 1 

·--- • -----• --------·-----· -�---· ---1 ----------- · ---------·-----· --------- •- ------· 

u . oo 
;( I X I TC 

I I N� .+ 60 
NU-GlJ I GU GG ' NC-GO 1 

1---• ----- 1 -------- • ----- 1 ---- � · ---• ----------- · ---------· ----- · --------- · - ------· 

NOTES--- 1,  
2. 

3.  
4.  

LOSS OF AUlS RESULTS IN LOSS OF S-IC TM. HChiEVER, IT IS NOT IW'OATORY FOR U'.UNCH. 

GO � TM BECAUSE OF AUlS OATA UNTIL 08-�9. 
LOSS OF COVERAGE IS NOT SEVERE ENOUGH FOR A NO-GO C�OITI�. 
VHF A/G VOICE PROVIDED BY ANT, 

MISS!� REV 

APOLLO 15 FNL 

DATE 

5/3/71 

SECTION 

GROUND I NSTR 
REQUIREfoeiTS 

GROUP 

GSFC/KS/MSFN 

PAGE 
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5 TRAJ E C TORY AND 
GUIDAN C E  



R lifE� 

N A S A  - Manned· Spacec raft Center  
M ISS ION RULES 

SECT ION 5 - T RAJECTORY AND GUIDANCE 

5- I THE L A UNCH PHAS E  M I LL BE T E R M I N - T E II  FOR ANY Of THE fOlLOW ING COND I T I O N S---

A .  V lu L A T I �N O F  THt VE�ICLE BREAKUP L INE 

B .  TFF I S  LE S S  ·TH A� OK E�UAl TO I + �0 ol�D DEC RE A S I NG AFT ER TOWER J E T T I SO �  

C .  V IO LA T I ON CF E N TRY 0 G 0  L I M I T  

u .  VS I NC R E A S I NG 

t .  UVE RS PE E O CONDI T I ON S  A .T  INSER T I ON 

F .  V I OLA T I ON CF E X I T  H E A T I N G L I NE 

G .  I �  H I S  L E S S  THAN O R  E Q u A L  T O  7 5  N� AND DECRE A S I N G  B E FORE AC H I E V ING MODE I V  C A PA B I L I T Y  

5-i THt L E S  WI L L  NuT H E  JE T T I S CNE D U�T I L MODE I I  CAPAB I L I T Y  IS ESTABL I SHED B Y  TFF I S  GREA TER THAN CR 
E�UAL TU I + �0 AND I N CR E A S I N G .  

5 .. 3 1'1UUf: I I ,  l i l t  I V t  AMI APCGEE I<. I CK . 

A .  THE GROUND I S  PRI ME f C R  ABORT MOD E D E T E R M I N AT I ON AND MODE I l l  M ANEUVE R COMPUT A T I ON. T�E 

C R E "  U S I N G  THE G ANO No w i L L  B E P R IM E  FCR MODE I V ,  APOGEE K I C K  MANEUVE R S, AND D E T E RM I NA T I CN 
OF S- I VB CVER SPE E D CC�D I T I ON S .  

B .  MOD E I l l  M ANE UVfR S w i L L  B E  I N TEkRUPT E C  WHE N T F F  • I + O ij  ANU DECR EA S I N G .  

C .  "10Dl: I V  fo'ANEUV E f-. $  A,.. C A P CGEE K I CK. f'IIA "' EUVfRS W I LL B E  I N T F.R FI. UP T ED WHEN Tff a 1 i' 4 0  A f\ 0 

DEC R E A S I NG .  

u .  "uDE I V  �AN"UVE • S  W I L l ti E  I NT E RRU PT E D  I F  T HE CU•R��T AL T I TUDE I S  7 0  NM , DECRE A S I NG ,  A N D  HP 
I >  L E S S  THAN lOOK F T . 

t .  I F  E N T E k l ,u o  UT I L I Z E  L I F T  TC AVO I D  L A NO. UNAVOI DABL E L AND L AND I NG USE �L 90 DEG. 

F .  I F  'C S L A  S c P  0' I F  S P S  F A I L S---

I .  H P  I S  LE SS T H A '  4� - E X ECU T E CM/ S •  S E P  B Y  T F F  = 1 + 40. 

2. H P  I >  Bc H o f E N  4f• JlND 70 - GROUND w i lL D E C  I D E  TO U S E  SM R C S  A SAP OR AT APOGEE 

TU � EULIC.F. hP TO 40 1-t � ,  

· - 4  M U u t  I l l  AjjCKT S .  

A .  

b .  

c .  

Pkc D I C T t D  TFF AF T ER SPS C / C  I S  L E S S  T HA N I 

l .  F L L L  L I F T  I P  0� -- A T E R  - DC N C T  H U R N .  

2 .  � A N U � GO AND f U L L  L 1  F T  I P  0' l AND -

3 .  G AND t< N0-GO A ' G  F U l L  l i F T  I P  ON L AND 

TFF AF TE R C/ 0 ANC r H  qo D E G .  

I F  UE l TA TB I S Lf SS TH AN 0� EQuAL TO < s ec .  

I F  I G t-.1  f i i.J,,. OCCURS AfTCK GET ! + 10 SEC t oUR� 

UNA b L E  TL BURN {lE L T A  A = 0 ,  RL 9C' OEG . )  

M I S S I O N  E V  D A T E  SE C T ION 

A P CllO 15 Nl 5 /3/71 R A J EO T C RY jANO GU IDANCE 

+ 40. 

"UR' TO T fF = 1 + 40 , RL 9� 

- BURN A R E DUCEU DEL T A  V T O  

D O  NOT BUR N .  

U NT I L  G A N D  N D E l T A  R = o , 

GRQUP 

L AUN CH 
TR AN SE AR TH 

P AGE 

5- 1 

DEG. 

MAI NTA I N 

R L  5 5  DEG. I I F 

96 



I< I TEM 

N A S A  - M1 n n ed Spuec: nft Center  
M I S S IO N  R U L E S  

S � C T I ON 5 - TRAJECT ORY AND GUIDANCE - CON T IN UE D 

5 - 5  THE SIC C M C  W I L L  6 E  NO-GO fOR ABORT MANEUVER O E T ERM lNAHON AND MON I TOR I NG f O R  A N Y  OF T � E  
FOLLOWI NG---

. 

A .  CMC PROGR A �  ALA�M S---

S I NGLE OCCURRENCE - 002 1 4 ,  0 0 1 7 7 ,  0 1 10 7 ,  0 1 40 7 ,  04777, 01717 , 1 0 7 7 7 ,  1 3 7771 1 4 7 7 7 ,  00215 

C01i T l i\UCUS UCCUFH( E N C E  - 20430 , 2.0607, 20610, 2 1 1 031 2 l 204, 2 1 2 1) 6 ,  2 1 21 1) •  21 3 0 2 ,  2 1 5 0 l t  
2 1 502 . 2 1 5 2 1 1  3 1 1 04 , 3 1 2 0 1 , 31202 , 3 1 2 0 3 ,  3 1 20 7 ,  3 1 2 1 1  

B .  R TCC A N D  C M C  T F F  D I F F � R E M: E  G F  GRE AT E R T " A N  40 S E C .  

L .  C uN� I RMEU E RROR I N  SIC P LA TfORM V E LOC I TY C OMPONc�TS OF GR EAT �R THAN 51 F P S  I N  X OR 1 0 0  F P S  
I N  l .  

o .  CMC TRAJEC TORY SOUR C E  I N C I CA T E S  ' GO' C R  • NO-GO ' INCONS I S T� N T  W I TH B E S T  IRAJFCTORY SOURC E ( S I 
I N D I C A T I O N .  

?- b TH£ O RB I T  I S  ' GO' If HP I S G R E A T F R  THA N uR EoUAL TO 70 NM . 

R U L E >  5- 7 THROUGH 5 - 1 9  

1.\�£: k E SEJ�\I E U .  

M I SS I ON R E V  C H E  S E CT IO N 

AP�LLO 15 F N L  1 /3 / 7 1  T R AJEC TORY 

A N D  t;U IDANCE 

GROUP 

LAUNCH 

T R. AN S E AR TH 

P A GE 

5-2 



R I TE M  

N A S A  - M a n ned S pacecraft Center  
M I S S IO N  R U L E S  

5fCT I Lt. S - l R A J ECT c;RY bNO GUIDANCE - CONT lNUEil 

5- 20  EAR TH OR B I TAL A L T I TUDE C C � S T A � I NTS---

A .  R E A L - T I ME � l SS I O N  PL A�N l �G 

P E R I G E E - 8 5  NM . M I N I MUM , MAX I MUM HP 15 DET ER M I NED BY SM R C S  AVA I LAB L E FOR HYBR I D  OE O R A I T , 

G .  C ON T I NG E N C Y  

P E k i G E E  - 70 NM M I N I�LM IV I OLA T IONS W ILL tl E  C O R k E CT E O  A SAP I  I F  HP L E S S  THAN 7 1  N M  A � D 
MANEUVER TO R A I Sf HP I S  'CT PlJS S I BLE---

1 .  H P  I S  B E T W E E N  4 �  bNC 10 - EX ECU T E  5PS R E T ROGRADE ASAP U N T I L  HP I S  LE S S  THAN 

40, IF NO S P S ,  LSE S M - k C S ,  

l .  M P  I S  L E S S  THA N 40 - C M / S M  S E P - R ETRO W I LL R ECOMMEND FNTR Y  PROF I L E . 

�- 2 ;, > IC l lu T I ME I G k k l  w i L L  BE U P C A T E Q  W I T H  SH L / U  T I M E  I F  T HE TWO A R E D I FF F � E " l  BY 1 0  S E C ,  

�- 23  T I ME � E T �EE N E PU � � T k O f l R E  G E T l  AND � O O K  M U S T  B E  G K E A T E k  THAN 9 M I N . I F  N O T ,  � E T A RG � T  F U R  N E X T  

P T f' .  

'.i- 2'Y t..c. ::i[K I/£0 

�-2 5 PL ANN E D � ANU � A ND SC S R f T R C F l R E  M A N E U V ER S � I LL B E  UPDAT ED I F---

A. TH� C L � P U T E !l R � l k GF I � E  P C S I T l O �  CHA��ES PY G R E A T E R  THAN 1 . 5  D E G  LONGI TlOE PR I OR TO G E T I  - 30 
,.., I�. • 

b .  THE: C Cfii.PU T tlJ R. I: TR Gf i � E P L S I T J U.\l C HANGES. �y G R E AT E: �  THAN 2 D E: G  L O N G I TUDE A F T E R  GF. T I  -30 M I � . 

M I SS I ON R E V  O A T E  S E C T  I O N  

A P CLLO 1 5  F N L  5 /3/71 T R AJ E C r c • y  

ANO G U  IOANC E 

GROUP 

E A k H •  ORB I T  

AND TL I 

P 4GE 

5-3 



k I TE M  -- 1-----

N A S A  - Ma nned  Spacecraft Center  
M I S S ION R U L E S  

S E C T I O N  S - TRAJECTORY AND GUIDANCE - CON T IN U E D  

>- 2 6  RE SERVED 

5- 2 7  I F  SP S F A I L S A F T E R  E P O  R < TRU F I R E  l b N I T I CN " R  N O  S L A  S EP---

A .  H P  I S  GRE A TE R  THAN 7 0  N M  - R E T ARGET F CR NEXT B E S T  P T P  U S I N G  R CS . 

o .  HP B E T ioE E N  40 ANLl 7 0 - P I TCh UP TO LOCAL H O R i bONHL AT T I TUDE AND AU� N SM RCS U S I NG 
F OLLOWING PRI ORIT I E 5---

1 .  HURN H P  TO PAO · V A L U E  

2 .  B URN •AXIMUM S M  RCS D E L T A  V AV A I LABLE 

3 .  BURN CM RCS TO H F  • 40 N M  I F  S M  R CS O ELTA  V NO T S U F F LC I E N T  TO O B TA I N  
H P  = 4 0  NM I F  H P  I S  L E S S  THAN U R  EQUAL T O  4 0  N M  T E R M I N A T E  A L L  TH RLS T I NG A T  
TFf • 7 M I N. 

C .  HP I S L E S.S THA N 4 0  N" - R E M A I N  I N  R E T RO ATT I TUDE ANO BURN SM R C S  U S I NG THE FOLLOW I �G 
P R I O R I TY---

1 .  S�RN DELTA W R E S lOU �LS . 

2 .  BUKN MAX I M UM S M  C E L T A  V AV A I L A �l E .  

NUT E 

T • E  S- I VB LOX OUMF CAP AB I L I TY 
M A Y  BE U S E U  TO ShAPE T HE OR B I T  
F C R  R E T ROF I RE MAN,UVER OR TO 
REDUCE THE S - I V B  W E IGHT T O  
O �T A l �  MORE 5 M  R C S  DEL T A  V .  

M l  S S I ON R f.: V  C A f E  S E C T I ON 

APCLLO 1 5  FNL 5 13/71 TRAJEC TCPY 
AND GU !DANCE 

GROUP 

E A R T H  O R B I T  

ANU T L  I 

P A GE 

5-4 
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• I TE M  

N A S A  - Man ned  Spacec raft Center  
M I S S IO N  R U L ES 

SEC T I ON 5 - TRAJECTORY �NO GU I D ANCE - CON T I N U E D  

5·28 T H E  G AND N IS NG-G O FOR ENT R '  I F ---

A .  THE C MC VALUE OF OOw�RANGE E R R O R  l R P - R T I  AT .2G D I F F E R S  GR E A T E R  THAN +1- lOQ NM F R C M  

GROUND V A L U E .  �R E W  F A I L C V E R  Til E MS E N T R Y  A S  F IR S T  P R I O R I T Y  O R  GROUND B�NK ANGLE ANO R E T R b  

A S  S E C C N D  PR I O R I T Y .  

8 .  V AND GAMMA AI 4 0 0K ARE CUTS I OE T H E  CCRR IOOR. GROUNC W I LL PROV I D E  E N T R '  PROF I L E . 

5-zq 8UU S T E R  N A V I G A T I ON AND T AR G E T UPDATES FOR TL I ·--

A .  A N  lU t\AV I G A T I DN UP C A T E  '!t i ll BE PEP:FCRMEC ( AN D  T I M E  TAGGED PR lOR TO LO S Of THE L A ST Sl TE 

P R I Jk T� T66 I N I T I A T I ON I  FoR T H t  FOL L CW I �G S I TUAT ION S---

! .  nHtR E A N  I U  A C C E L E R C � E T E R  f A I L  OCCURRED P R I OR TO EARTH O R B I T  I N SE R T I ON .  

2 .  F O R  A f i R ST OR S E C O ' D  T L I  CPPIJ R T U N I T Y  W H E R E  M SFN V ER S U S  I U  D I F F E RENCE 

V I O L A T E S  A�Y O f  THE FOLLOW I NG---

AT G e T  • 56 MI N--- COnNRANGE POS !T I CN G R E AT E R  THAN +/- 48575 F T  
S E M I -MAJOR GR E A T E R  T H A N  + / - 1 . 6  NM 

--

C R C S S �ANGE V E LLC I T Y  C MAX IMUM J"GR E A T E R  T H A N +/- 1 8 . 2  F P S  

A T  & E T • 1 HR 45 M H--- DCWNRANGE POS I T I O N  G R E A T F k  THAN +/- 83675 FT 
S E.,.. I - �AJ Q R  AX I S  G R e AT ER THAN +/- 1 . 8  ,;M 

CROSSRANGE VELOC I TY C M AX I MU M I  G R EATER THA N + / •  1 9 . 4  F P S  

11 .  THER E W I L L  d E  I�L I U  T AR G ET UPDAT E S  FLR � I THER TL I O P P O R T UN I T Y .  

?- 3 1  K t �Ef. VEO 

,. ;z T HE MA X I MUM AL LuwAil L E  • I S A L ! G ,ME�T �Ar tS B E T w E E N  T H E ! U  AND I MU A R E  J .6 O E G/HR C I UI AND 1 . 5 
O l l�/Hi{ ( l ,., U J .  

5- 3 3  Kt. $(1{ VEO 

5-34 u l :iPE R S t O  T L I C /U---

P i< t GI C H O C E L T A  V C A P A 8 1 L l TY C C S e  A L cN E I A F T E R  TU E AND OOCKEO S P S  M I DCOUR S E ---

A .  GRI:: .A H: M  TH AN 55(·0 F P S - COI\T t NU £  Joi i S S I C N  

e .  LE � S  THA t.. 5500 F P S - EX E C UTE E A h T h llR d l T  A L T E R�ATE 

M l  S S I ON R E V  D A T E  S E C T  !UN 

A P OLLO 1 5  F N L  5 /3 / 7 1  T R A J EC T O R Y  

AND GU !DANCE 

Gf<UUP 

EAR T� OR R I T  

AND Tl l 

P AGE 

5-5 

100 



H I TE M  

N A S A  - Me n ned Spacec raft Ce nter 
M I S S IO N  R U L E S  

S E C T I O N  5 • TRAJECT CRY AND GU I D AN C E  • CONT INU<D 

5· 3 5  DI FFE RENCE I N  CMC AND I U  P L A T FOPM V E LOC I T Y  CO�PONENTS O R  TOTAL VELOC I TY A T  I �S E R T ! ON··· 

A .  

" ·  

V I O LA T l  CN OF ANY OF T � E  FOLLOWING MEANS TL I 

D E L TA XOOT I S  G� U T E R  THAN +I- 38 FPS 

D E L TA YDOT I S  G k E AT ER THAN +I - 1 3  F PS 

D E L TA LOOT I S  G R E A T E R  T H AN +I - 87 FPS 

D EL TA VT I S  u R E A T E R  T H A �  + I - 34 F P S  

V I O LA T I ON 0 �  A N Y  OF TeE FCLL OW I NG • E • �s T L I  

D E L T A  XDU T 1 6  BE T w E EN + / •  7 . 5 AND + I ·  3 8  F PS 

D E L TA YOOT 1 6  8 E T w E E �  + I ·  41 AND + I ·  73 FPS 

D E L TA ZOOT I S  B c T o E E N  + / •  28 AND + / ·  87 FPS 

D E L TA V T  I S  B E T o E E N  +/- 14 AND +/ - l4 FPS 

NCH 

I S  NO-GO---

I S  T EMPORAR I L Y  NO-GO·-· 

I L l  IS NU-GC U N T I L  PAR T S  C AN O 5-36 APE 

D E T E P M I NcU ! OR B I T AL P A R AM E T E R  DEC I S I ON S ! . 

C .  V I U LA T I UN OF A NY OF T H E  FOLLO� I NG OK B IT A L  DEC I S I ON P A R AM E T E R S A T  G E T  • I H R  4 5  MI N ME A�5 
Ill I S NO-GO. PARAM E T E K S  AkE I U  V ERSUS MSFN. 

SE � I - � A J O K  AX I S  IS GR E AT ER T HAN + / - 3 . 2 8  NM 

t • QSS RANG E V E L OC I T Y  1 5  G K E A T E K  T H A �  + / ·  !2 F P S  

;- 3 o  U I F C I  R E NCE I N  MSFN ANU I I! CO•�kANGE POS I T I CN ! D E L T A k V I I S  G R E A T E R  THAN + I ·  105\ 100 F T  A T  G E T • 
So 01 � M� A � S I l l  I S  �0-LO. 

'.i- 3 7  � I TH AN S- I V B li l.J I {) K ( F  F A I L  I ) R  A N  S - l V B  AC C E L EKOME T E� F A I L  DUR I N G  LA UtiCH PHASE , VJ OLAHON OF A � V  
l lC  T H E  f ilL LOw I NG OR 81 T AL DEC I S I ON P AK A M c T E R S  MEANS T L  I I S  NO • GO . PARAM E T E RS ARE C M C  V E R S L S  
;•l::)h'-4. 

A .  D l � � E �ENC E I N  OCWNRA�GE POS I T I ON I S  G R E A T E R  THA� + / - 5 3 5 �9rn F E E T  A T  G E T  = 5 6 M I N .  

11 . U l � F E RE NC E I N  S E � J M A J C k  � X I S  I S  G � E A T ER THA� + / - 1 1 . 6  N .  M I  AT G E T  a l HR 45 M I N. 

C. il i F F E � E NC E  IN C R O S S · A � G [  V E L Oc i T Y  I S  G R E A T E R  THAN + / - 78.7 FPS AT GE T • 1 HR 45 M I N. 

'ULE S 5-38 IH� CUGH 5-45 

Ar<. E k E S E k V E D .  

M I SSI ON R E V OAT E S E C T I ON 

A P C L L O  1 5 F ' L  5 /3 / 7 1  T R AJECTCRY 
AND GU IDANCE 

GROUP 

EART H ORB I T  
AND Tl I 

P A G E  

5-6 

10 I 



R l T E M  
-- -----

5-46 

'J-4 f 

N A S A  - M1 n ned Spacec rlft Center  
M I S S I O N  R U L E S  

S E C T ! CN 5 - TRAJ ECTORY AND GU I D ANCE - CONT INUED 

TH� C MC O R  LGJ: W I L L  B E  T E MPOR .a R J L V  NU-GO fCR f'IA NEUV E R CON TROL FOR ANY OF THF. F OL L O W I NG---

A. COM PU TE R  PROGRAM A L A � � S - - -

S ! N& L E  OCCURRENCE - 002115 f 0 0 2 1 4 ,  Q () 7 7 7 r  
1 47 7 1  

0 1 1 0 7 ,  1) 1 4 0 7 ,  0:::\777 , 0 4 7 7 7 ,  0 1 11 7 >  1 ')7 7 7 ,  

C ON T I NUOUS OCCUkR E NC E  - 20430' 20 6 0 7 .  2061'), 2 1 1\) i,  2 1 21)4, 2 1 2 '16, 2 1 2109 2 1 3 0 2 ,  
2 1 5 0 2 ,  2 1 5 2 1 ' 3 1 1 04 ' 31 2 0 1 ,  3 1 202 , 3 1 20 3 '  3 1 2 0 7 ,  3 1 2 1 1  

o .  C MC / 1  Mt.. A l l GNM�N T C l S C R E P ANCY I FOR M A N E U V � R  EX ECUT I O N ,  MONI TCR I �G , A Nil 
DE T E RM I N A T I ON) . 

1 .  S �  X T  ANT S T A R  CHE CK--- AUTU O PT I C S  POS I T  I O � I NG DOE S  NOT PL AC E  SEL E C T E D  
I N  F I E LD oF VI S l  CN CF s x T .  

2 .  HCRl lUN C H E C K  ER RCR I S  GRE A T E R  T HA N  4 

c .  LGC / I Mt.. A L I GNM�� T D I S C R E P ANCY I �O I CAT E 

C UuRO I NA Tt S. 

[), J I F F t: RENCf B E T wt E  N C " C / L GC GROUND NAV CHECK 

1 .  L A T I TUUF I S  GR t: A T E R  TI-AN .02 OEG • 

2 .  lUoG l l UO£: I S  \,P F AT E R  ThAN .o 2 DE G ,  
3 .  H I S  Gri.E A T E R  T H A� • 2 N M ,  

SP A.CF: C RAf T T l l'\1  fi.IG MUST BE � A I � H l N E C  w i T H l fl.  T l1f 

CMC (SEC) 

A. RETROFIRE 2 

B .  ENTRY 2 

c . TLI 2 

D. MCC1 5  2 

E .  LO (/DOl /C lRC/LOf'C 2 

F. TEl 2 

G.  DESCENT . 5  

H. ASCENT . 5  

I .  RENDEZVOUS . 5  

J .  SXT TRACKING . 5  

LGC (SEC) 

---------

---------

---------

---------

2 

2 

. 3  

. 3  

. 5  
- -- - - .. -

---------

AGS (SEC) 

---------

---------

---------

_.,. _______ 

---------

---------

• 3 

, 3  

. 5  

---------

K t..ll f �  5-'t8 THRU 5-5'5 ARE R E S E , HO ,  

M I SSI ON R E �  C .li T E  > E CT I C �  

A P GllO 15 HL 5 / 3 / 7 1  T R AJECTORY 
AND (.U IDAl'lCE 

11 E G  FOk P ETRO F I R E  FkOM EPO, 

BY G R E AT ER THA� z OEG F ROM 

A f T t t<  A NA V UP D A T E  F R O M  GR CLNO 

L l  M I T  S - - -

V R O U P  P A GE 

"AMUV E R S  

CUAS T 5- 7 

S T A R  

P R E D I C T E D  

1 s---

1 3 7 7 7 ,  

2 1 5 r i . 

O R E  I T  

C C A S 



k I T t M  

N A S A  - Ma nned  Spacec raft Cen ter 
M I S S IO N  R U L E S  

SEC T l  C �  5 • TkAJ ECTORY ANU G U  I OANC E • CUI<T INUE D 

5- 5o k E  StR VED 

5·57 TRANSLUNAR •cc E�ECUTI CN CR I T ER I A 

A .  MCC Z AND 4 A RE P R E H R R E C  EX ECUT I ON P C ! N T S .  THE F I K ST M I DCUUR S E  W I L L  B E  DE L A YE D UN T I L  M C C Z  

I F  TH E  C O S T  I S  N O T  PRCH I E AT I V E .  

U .  � lOC OURSE. CURRtC f ! ONS � I ll U E  COMPUT E D  T O  UT I L IZE. T H£ PREFERRED PR!"PIJL SION SYSTf�. T H I S 
�AY I NCLUDE NUN-F R E E  P O T U R N  MANEU V E KS OFF OF A NOM INAL F R E E  R E TURN T R A J EC TOR Y .  

C .  "HE • T H E  ·�M I NAL M I S S IO� I S  HY 8 K l D ,  T HE MANEU V ER T U  GO NUN-FR E E  W I L L  R E  E XECUTED AT MCt z .  

�- 5 b  R I:: SI::R VEO 

5 - � �  L l l l  S t l A l l  BE TARGE T E O  � l T H I N T � E S E  CCNS T M A I NTS---

A. THE P E R I C V�THl U� OF T�E A P PROACH H Y P E R B C L A  W I LL B E  M A I N TA I N E D  � ( T H I N  + / - l� NH OF � p  
TAkGF T.  

o .  THE A L T I T UDE Clf THE NODE ! B E T W E E N  T HE APPROAC H HY P E R BOL A AN D TH E D E S IRED LPOI W I L L  e E  
MAl � T A l NED B E T �� E h  - 1 0  A�C + 1 5  �M C F  hP T AR G E T . 

? - t; U  A 1 G u 1  f LR L C l  k t: U U I R E S  T H E  f ( LLDW I �G---

A .  CUMI-<1 Tl't4H . T  TO A T  L E A S T  4 HRS I N  L P C  ' PRUV I DE S  UhE K t: V  u F  T R A CK A F TEP L C I  FOR CA.L C UL AT I ON CF 

TE I l •  

P •  A Cl E IJ U A T E  FUEL R U 4 A I N I •G FOR S U ij S E ..;U E M  LUNA� URU I T  uP C R A T I UN S  ! MI N I M U M  i S  TE l AND TEC 

MCC I s )  

M I S S I UN k E \f  C A T E  

APCLLO 1 5  F �l 5 / 3 / 1 1  T�AJECTC�V 
AND GU I DANCE 

GROU P 

MANEUVERS 

C O A S T  

P AGE 

5•8 

103 



� I TE � 

N A S A  - Man ned Spacec r aft Center  
M I S S ION R U L E S  

S E C T I O �  5 - TRAJ ECTORY AND GU I DANC E - CON T I NUE D 

S-bl PREM�TURE LOI . SHUTDOWN F CR S P S  PROBLEMS I L O I  ABORT MODES )  

A ,  SHU TD OWN I N  MODF l R E G I C N  -

E X E C U T E  A OPS 2 HR D I R E C T  ABO RT FDR--

lO.J BURN T I ME F ROM 0 TO 1+34 

lOl D E L T A  V M  F ROM a TC 6 4 2  

E X CC U T E  A D P S  3r M l k  C I R ECT ABORT FCR---

LOI UURN T I ME FROM t+ 34 1 0  1 + 5 5  

l O l  DE L T A V M  fROM 6 4 2  T O  789 

C X EC U T C  A UPS TG D E P L E T I C N 30 - M I N  D I R ECT ABORT FOLLUWED BY A SUPPL E M E �TARV A P S  

BURN 2 H R S  L AT E R -

Llll t3UHt" T l ME F R O M  t + S5 TC 1 + 5 7  

L u i  D E L T A  V fRuM 789 T U  809 

8 ,  SHU T O C w �  ( , MUDE I I  R EG I L �  -

E X e C U TE A D P S  2 - l MP U L S E  C I RCUMLU N A R  C R B I T---

LUI B U R N  T I ME F ROM 1 + 57 TO 3 +0 7  

L O I  O C L TA VM FNUM 8 0 9  T C  1 31 3  

(. • SHUTOLWN 1 f\ MOO£. 1 1 1  REG lGt.. -

E X tCUTt T E l  I S PS CR O F $ ) H N E X T  OPPO R T U N I TY OK I N I T I A T E  AN A L T E R�ATE � ! S S ! O N--� 

LO l U I.J R N  T l ·"'E F- R n M  � .. ()7 TC 6 + 3 2  

L C !  Del TA V F RUM 1 3 1 3  T c  2998 

1 .  ALL A B C R T � A N E U V f K S  AK E MCC-H T A RGE T E O  
E XC E PT FOR T � E  U P S  30-M l �  ABORT w e l CH I S  

TAK E �  f R C M  T H E  CREW �T 

' •  C C�T�Ul ll � I T S  APPLY A5 FOL lOW5 ---

LO ! H U K N  T [ foi l: 
--- --- - - - - - -

0 TQ 1 + 3 4  
1 + 34 T C  3 + 5 t} 

3+51) T C 6 + 1 2  

5- o � IF TH E 5 P S  FA I L S  A T  I G � I T I CN - - -

L O l  DtL T A VM L I M I T S  

------------ ------

� T L  o 4 2  T I GHT 
o42 T O 1641 L UDSE 

1641 TC 299� T IGHT 

A .  MC� - � E SCHCUULE MCC fOR f LY AY T R AJ E C T C �Y W I T H  OPS/SM- R C S  EXtCUT J ON. 

b .  LCI - E XE C U T E  AbO M r  M � N E UVER W I T H  D P S / S M-RC S .  

C .  0 0 1  - E X E C U T E  GROUNG CO� P U T E O  T t l  � l T h  UPS A S  SO ON AS PRAC T ICAL . 

K U L t S  5-b3 THR CUG� 5 - 7 5  

A�E r< E  SE !C V E O .  

M I SSION REV D AT E  5ECT ION GROUP HGE 

A PC L L U  l� F NL 5 /3/7 1 T R A JECTCRY 

AN D GU ! OANCE 

MANEUVERS 

COAS T 5-9 

I N  

. 



R I TE M  

N A S A  - Ma n n e d  S patec nft Center  
M I S S ION R U L E S  

SEG T I �N 5 - TKAJECTURY AND GU I D ANCE - CON T INUfO 

5- 76 THE D O l  MANE UVE R �I LL BE TARGETED TO PRODU C E A 50K f T  HP AT · P O I  AND TO O P T I M I Z E  THE GROUND T R A C K  

FuR LUNAR LAND I NG A N D  F O R  LANDMARK PHOTOGRAPHS. 
-� 

5-77 A •Gn' f CR DOl REQUI R E S  CC,..M l l�ENT TO AT LEAST 4 HRS I N  L UNAR O R B I T .  

NOT E 

T � IS PROV I DES CNE FULL REV OF T R ACK AFTER 

DC! F OR CA LCUL AT I ON OF T E l  

5-7b A f H:R A CJ S  F O L L O w l Ni,j DO l ,  f XF. C U T HJN Of THE B A I LOUT A fjU R T  MAN EUVE R W I L L  BE R E C CMMENOED IF I NCOM J I\G 
M S t N  RADAR D A T A  I N D I C A T E S  A C LOS E S T AP PROACH AL T I T U DE OF EQUAL TO OR L E SS THAN 1 . 0  NM A BOV E T�E 

LLJI\AR TE R R A i N  •. 

NOT ES 

1 .  THE P E R  ICVNTH I UN A LT !TUDE WH I CH CORR E SPON DS TO 

1 . �  •M CL CS ES T  A P PROACH I S  3 , b  NM. 

2 ,  T H E  VALoE C f  DOP P L E R  R E S I DU A L S  A T  A D S  W H I C H  

CURR ES P C .DS T �  T H I S  PER I CVNT H IUN I S  - 3 2  CYC L E S  
P E R  S E C C � D .  

M I S S I ON RE\1 O .A T E  S E C T I O N  

A POLLO 1 5  F ' l  5 / 3 / 7 1  TR AJeCTORY 
AND GU !DANCE 

GROUP 

LUNAR O M B I T  

P AGE 

1 0 5  



R I TE M  

N A S A  - Manned S pacec raft C e nter  
M I S S IO N  R U L E S  

SE � T I ON 5 - TRAJ ECT ORY AND GU I D ANC E - CON T INUED 

5-Tq Pk l OR T O  UNOOCK I N� ,  CSM • A�E UVE RS W I LL BE SCHEDUL E D  A S AP TO CORR ECT THE FOL L OW I NG SI TUATI ONS--

A .  M I S S  O I STA�CE O V E R  T � E  L L S  GR EATER THAN 0 . 5  D E G  OUT Of PLANE 

o .  D E V I A T ION I N  A PPROACH A l t•UTH G R E AT E R  THAN +/- 1 0  OEG fROM T H E  N O M I NA L  

C .  C UR • E N T  P E R I CYNTH I O �  ALT ITUDE LESS THAN 30000 FT 

o .  P R E U ! C T t O  A L T I TUDE A T  P O l  I GN I T ION L E SS THAN 3000C F T  O R  GRE A TE R  THAN 7�0� F T  I PR E D I C T I U� S  
W I L L  bE B I ASFD US I N G  E X P ECTED/CALCULATED WORST C A S E  PROPAGAT I ON ERROR S I .  

NOTE 

wHE� PCSS i cL E  ANY R E �U I REO MANEUV E R I S I  WOULD B E  
SCH �DULED SHCRTLY A F T E R  C R EW WA K E-UP O N  P O l  DAY. 

5-dO THE:. O lJ l  T I U ,.. MANEUVEFI W I L L  Bt: T A R G E H : U  TO ACH i t V E  THf FOLLO W I�G COND I T IONS---

A .  A L T I TUDt A T  P O l  8 E T � E EN 35 ,000 AND �0 , 000 FT 

B .  M l !> $  D I STANCE O V F R  T � E  LLS E QUA L T O  Z ERO 

C .  �PPkOACH A Z I MUTH RE T URN€0 Tfl NQf{MAL 

NOTE 

M" 5-79 MUST d E  V IOLAT E D  dEFORE THE DO l 
T R I �  MANEUVE" IS REQU I R ED 

5-Bl MTE" AO!i F C L LUW I NG THE UO I T < ! M  MANEUV E R ,  E X E CUT I ON uf THE B A I L OU T  ABOR T MANEUVER WILL eE 
KECOMMEt<UcD I f  I NC O M I N G  MSFN CATA I N D I CA T E S  A C L OS E !>T APPROACH Al T I TUOE OF EQUAL TO OR LESS THAN 
1 . 0  N �  A dO V E  THE LUNAR T E R RA ( �  

M I SSION 

NOTES 

I .  T � l 5  kll L E  APPL I E S  T O  A R E T ROGRADE S P S  
•ANEUVE R APPkOX I MAT ELY 180 D EG R EES FRO� 
F E R ICYNT H I C N .  

2 .  T H E  P E R I C Y �T H I ON AL T ITUDE W H I CH 
CORRESPONDS TO t .o NM CLO S E5 T  
.6PPRUACH I S  !.!!.Q Nl'l . 

3 .  T H E  V A L U E  CF DOPPL E R  R E S I DUAL S 
AT AuS W H I C H  CLRRESPUNOS TO T H I S  
P E R ! CYN T H ! O N  I S  !J!.Q CY C L E S  P E R  
SECOND. 

REV U/ll E SE CT IO� GROUP PAGE 

A P CLlO 1 5  F ' L  5 / 3 / 7 1  TRAJE,TCkY 
AND GU ICANCE 

L UN A R  O R B I T  
5- 1 1  

H 6  



K 1 T E �  

N A S A  - Man ned S pacecraft Cen ter 
M I S S IO N  R U L E S  

SFC. T l ON 5 - TRAJECT ORY AND GU I D ANC E - CON T I N U E D  

5- 6 2  A N  UPOATF T O  .THE L L S  W i l l  BE PROV I DE D T H E  CREW DURING P O l  TO CUR R E C T  A N Y  OOII•R A NG E  E R R UR S  T H A T  
HAVE ACCU�ULATED I N  T H E  L G C  E ST I MAT E O F  POS I T I O N  P R OV I D I NG THI S  U P D A T E  I S  N O  L E S S  THAN 1000 � �  
NOR M ORE THAN 35 0000 f T ,  

. 

5 - 8 3  T H E  C I RC ULARI Z A T I ON M A N E U V E R  • I LL B E T A R G E T ED TU A C H I E VE A C I RCULAR OR B I T  A T  R E NDE ZVOUS ANU IN 
URB I T Al PERIOD THAT MA I N T A I N S  THE CSM SOLO T ! MEL ! N E ,  

5-84 A. THE LLS L.ANllW\RK S!GHT!NGS WILL BE CONSIDERED ACCEPTABLE If THE PREM!SS!DN LLS POS ITION 15 

C HANGED BY L E S S  THAN-

� !  !!.�Q.!I 
A .:: !Q�.QQQ_E! 
R ! �..!!�-EI 

» ,  POwERED ' UESCENT W I L L  B E S L ! P P E U  AS R E QU I R ED TO ACH I E V E  AN A C C EPTAB L E  SE T OF L ANDMARK 
S l(, f-1 T I NU S .  I F  TH E D E L A Y  IN P O I  CGf!IPJ<.OM I !; E S  E I TH F.R LA'lU JNG OR A 8 CR T C A P AB I LI T Y ,  /oN 
A L T E R N A T I VE TARGET • I L L eE S EL E C T E U  TC M AX I M I Z E  C L E A RA N C E  O F  MOUN T A I NO U S  TERR A I N, 

5-05  O L L UW A RL E M l SAL lbN�E- T S  AT P O l  A R E  0 , 6  DEG A UGUT T H E  X A N D  Y AX E S ,  I F  T H E  SECOND P52 AL ! G NM E �T 
uE TEC T S  D K I F T  MA TE S I N C I C A T I V E  CF G REATF.M M I S AL I GN M E N T ,  POl W IL L  BE SL I P P E D  CNE R E V, 

� U L E S  5 - d 6  T H R C UGH 5 - 6 9  A R E  q E S E P V E O .  

M I SSI UN R E V  C /I T E  S E C T I O �  

A PCLLO 1 5  F N L  5 1 3/7 l T R A J E C T CHV 
A� 0 GU IOANC E 

GRUUP P AGE 

L UN A R  O R B l  T 
5- 1 2  

1 0 7  



R I TEM 

N A S A  - Ma n n e d  S pacec raft C e n t e r  

M I S S IO N  R U L E S  

SfC T I U• 5 - TRAJECT ORY A�D GU I U A�CE - CO� T INUFD 

5-90 Lk DA TA I S  RE.� U I REO FOR L AND I �G . 

A ,  LOC K-C. 

1. L R  CONVERGENCE ( Al T ITUDE ONLY I - DATA NUT BE ING ACC E P T E D  OR CONVE RGI NG 
FCLLO•ING LOCK-CN FCR 60 S ECCN06 , 

2 ,  LR O A TA ACCE P I E C  ANC CONV ERGED CCNT INVUV> T O  Pb4 - CONT INUE M l S> I Dh I F  LOSS 
CF LCCK OCCURS IN Pb4 . 

> ,  LK D A TA AC t E PT E D A N D  CONVERGED W I TH SUBS EQUENT DROPOUT - CON T I NUE T O  P64. 

( A I  LAND I NG R A CAK REGA I NED IN P �4 .  

I l l  D A T A  A C C E P T E D  BY L G C  - CONT I NUE MI S S I O N  

1 2 1  D A T A  NC T A C C E P T E D  BY LGC - A T T E MPT MANUAL LANO I N. 

I B I  LAND ING R A C AR •or REGAI NED A T  Pb4 - ABOR T  

4 ,  LATE LR LLtK-ON h i T e CATA BE I Nti INCORPO R A T f D  AND CONVERG ING - CONT I NUE TO 
P-64, 

I A I  DATA AC C E P T ED B Y  LGC - CONT I NU E  M I S S ION 

I B I  DATA NU T A C C E P I E C  B Y  LGC - ATTEMPT MANUAL L ANDING 

b ·  MI N I �U- A L T I TUDE W I THCUT L R  ALT I TUDE INCCRPORA T I ON 

[ ,  PGh> AL T I TUDE L E S >  THAN 2 2 ,000 F EE T  ANO PGNS N AV I GATION ERRORS, C O�F I RM E D  B Y  

MSFN OR DO PPL E R  R E S I D U A LS , T H A T  C ALI >E THE AGS-PGNS R AO I 4L VELOC I TY 
O I F F E KENGE  TO E X C E E C  M I NU > 10 FPS - A�O R T ,  

2 .  PGN� A L T I TUUE L E S S  TH Ar,. 1 3 t000 F E ET AND PGNS f� A V I GATlON EI\R O R S t  C O � F I RMED B Y  
OOPPLEK BUT NOT BY AGS,  CAUS E T H E  M>FN-PGNS R A D I AL VELOCI TY D I F F E R E NC E  TO 
E XC E E D M I Nu> z o  FPS - AdCRT,  

3 .  PG N S  A L T I TUO� L � S S T � A N  1 1 , 0 UO F T  

( A )  CCf'.;F l f<M E D  I'G1'<1$ C RO S S R Af'..I G E  V ELOCITY E R�Of.! I OE L T A  Y OOT I  EXC E E O S � F
.
PS I SOUTH t -

AuORT 

1 8 1 KAO I A L �6 9 �OT INCORPORATED - ABORT 

4, PGNS AL I I  TUDE L F SS T.,A� 6000 FT - ABORT 

Ml S>l ON R E V D A T E  

AP OLLO 15 FNL S / 3 / T l  T k A JECTORY 

AND GV ICANCE 

GROUP P AGE 

LUNAR ORBIT 

5 - 1 >  

108 



R I H M 

N A S A  - Muned S pacecnft Center 
M I S S ION RULES  

�EC T I CN 5 - T R AJ E CT ORY AND GU I DANC E - CONT I N U E D  

5 - 9 1  P u w E k E O  DE SCENT W I L L  B E  T f R M I � � T EO F OR THE FOLLOW I NG---

A .  P G N S  N A V I G A T I O N  E RR C R S C CN F I RMED B Y  H S F N  O R  DOPPLER RE S I DUAL S THA T R F S U L T  I N  THE F O L L0w i •& 
AG 5-PGN S  D I F F E R E N C E S---

DELTA K OCT I DC w N R A N G E I  

D E L T A  Y O C T  I C POSS RANGE I 

DEL T A  l OuT I R A C I A L I  

G K E A T E R  THAN + T B D  OR - 4 5  F P S 

G R E A T E R  TI1AN + / - qo F P S  

G R E A T ER THAN + T B D  DR - 3 5  F P S  

H .  PGN S N AV l GA r i O N  C R R C R S ,  CONf i R M E D  B Y  DCPPL E R  I H S I DU A L  auT N U T  B Y  A G S ,  THII\ T R E S U L T  I N  li-tE 
F U L LO H I M, p.l:iffll-f!G N S · IJE L O C I T Y  D I FF E R E N C E � ---

OtL T A  Y OUT ( C R C S S R A�GE J G R E A T ER THAN +/- 200 F P S 

D E L T A  l D D T  I R A O I A L I  G R F A T E R  THAN + T UD OR -35 FPS 

C .  COMMANDED THR US T I N C P E A S ING P R I OR T O  THRCT T L E  DOWN OR P 6 3  T G O  � RO SEC O�D S .  

l l .  Nw T H R C T T L (  R ECLW E R Y  ev P 6 3 / b 4  PROGRA �  S W I TCH PL U S  1 5  SFCOND S .  

c .  F A I LU k t  T G  ACH I � VE F T P  a �  �OM I NA L T l G  + 3 1  SCC ONOS ( A BOR T  A T  GTC O I V�H G E �C E I  

f .  f 4 l l U R t  T C  E NTE R P64 �H E � T�O = 60 SECOND� 

l.l .  THE F C L L L. ..t NG PGNS A L. 6 R M S--- 20 lli 5 ,  0 ') 2 1 4 ,  2 0 4 3 (1 ,  20607,  2 1 1 0 3 ,  ') l t n 7 ,  2 1 2 0 4 ,  2 1 302 t 2 1 5 0 1 ,  
0n402 C C CN T I N U I � G t  

5 - � �  A N  Ail U R T  � l l l  �OT � E  R t � U F S T E C  FnR A PGNS F A l LU k �  A F T E R  P t TCHOVER IN THE AP PROACH PHA SE . 

K U L ( S 5 - � j  THkuUGH 5- l 1 l  A R f  P f S E RV t C  

M l  SSJ ON R E V O A T E  S E C T I C N  

A P C L L O  1 5  F � l  5 / 3 / 7 1  TR A JEC T C RY 

AND GU IGANCE 

GROUP P A GE 

LUNAP OR B I T  

5-14 

1 09 



N A S A  - Man ned Spacec raft Center  
M I S S IO N  R U L E S  

SEC T I O� S - TP AJECTOR� AND GUIDANCE - CONT INUE D 

5- 10 1 L •  L l F TUFF • t L L  tiE DE L A Y E C  ONE • E V OLUT I ON RAT HER THAN AC C E P T I N G  A SL I P  IN N C � l NAL L I F TOFF T l � E 

G k E A T E R  THAN 

A. 1D S E CU N D S  FUR THE ShCRT R�Ol T ECHNI�UE 

o .  00 S E C C �D S F O R  T H E  C C E L L l P T l C  S E�U Eo"E R�Dl 

?- H; 2  F U L L O W I NC. A LJE SC CNT A B CR T ,  G U I D ANCE Sw l TCHOVER T CJ  A G� W I L L  BE PH- FOR M E D  FOR --

4. .  THE F C L L U � I NU PLN S AL ARMS--- 2·J l :'l 5 ,  0 0 2 14, -'. 0 4 30 ,  21607, 2 1 1 0 3 ,  ') 1 10 7 ,  2 1 204 , 2 1 31).2 , Al\0 
2 1 501 

u .  P u � S  N A V l tiAT J ON E R k O R S  THAT R C S U L T IN---

I .  AG S P K EV I C T E O  l � S F. R T I ON H �  L e S S  T HAN 40, 000 H E T .  

t .  A " S  PREO I C H O I N SE R T I ON HA GR EAT ER THAN H k G E T  VAL U E  PL U S 4 1  NA U T I CA L  M l L F S .  

3 .  A G S  P R � O l C T E O  l N S E R T l CN W EDGE A N G L •  GMf A T E •  T H A N  1 . D  O F GR E F . 

5- 1 0 3  ilUK I N �  A �C E N T ,  C. UI O A N C E  SW I T C � O � E R  TO AGS � I L L  �t P EK F ORM EO FOP---

A .  T H E  F G L LU J��� I NG PGN S AL ARf'!S--- 2'J l 0 5 ,  0 1 l 1 4 ,  ?. 0 4 30 ,  2060 7 ,  2 1 1 0 3 ,  'l l l f'l 7 ,  2 1 204 , 2 1 302 , A,._O 

2 1 5 rl 

u .  P N L S  N A V l lio AT I ON f: �R O H S ,  CO N F i k.-H:D BY AGS R.E :l l O U A L S ,  THAT K E S UL T  I N  THE FOLLOM I NG M S F N- P NGS 

V f. L LC I T Y U l F f E R F N C E S---

D E L T A  Y UOT I C � L h SR ANGE I G R E A T E R T H A N + / - 91 FPS I CO EL L I P T I C SEQUENCE RENOElVOUSI 

G � � A T E R  TH AN •1- 4 5  FPS C S HORT R E NOEl VUU S l  

U E L TA 1 D C T  ( KAO I AL I G R E A T E R  THAN +/- H F PS 

C .  Pii i i S N A V I I,j � f l J /"4 t: K R C k S  T H A T  R t S U L T  l N ·--

1 .  Al,j S P K E O I C T E O  I � S t H T I O� H P  l � S �  T H A N  4 0 , �C0 F f E T .  

2 .  A � S  PREO I C TE O  I N S E � T I ON H A  GR E AT ER THAN � �� G E T  VAL U E  P L U S  4 0  NAUT I CA L  MI L E S .  

3 .  A b S  PR> O l C T F D  l � S E • T ICN W E DG E  A N G L E S  G� E A T E M  THAN 1 . 0  DEGR EE C COELL I PT I C  

S t w U E �C E  � F � DE ZV�U S I GP E A T E R  THAN .J . �  UE G ! S HOR T REND F Z VOU S l  

o .  I F  •SF� N O T  VAC I U  D L R ! N G  A S C E NT T H E  F CL L UW I NG DOPPL ER l E S lOUAL S W ILL B E  USED T O  C ONF I RM 

S W I  T C H C VE�---

1 .  A G S  - PGNS D t L  T A  X C :JT  t OO �<v N k ANG E l  GK. t: A T I: �  THAN + / - 2 4  F P S  AND DOPPLER -

PGNS K E S J OUA L ti � E A T f �  T H A� 1 1  F P S  • 

. , A G S.  - PliNS D E L TA l �UT O I. AOI A L I  GR I:: AT E �  THAN + / - 37 FPS AND DOP P L E I:l  - PGNS 

Ri:: ::, 1  lJl.: AL G I{ E: A T f: R  T H AN 'd f PS .  

M I S S I ON R E V  D .A T E  S E C T I O � 

A P OLLO 1 5  F � L  5 / 3 / 7 1  TR A JECTCI{V 

AND GU I CANCE 

t.iKUUP PAGE 

ASCENT 

5- 1 �  

1 10 



k I H �  

N A S A  - Mu ned Spacecrlft Center 
M I S S IO N  RULES  

S F C T I C� 5 - TRAJ<CTO�Y AND GU I DANC E - CONT INU E D  

5 - 1 0 4  D U R I N G  A SC E NT., THE AGS W I L L  " E  CECLAR E D  NO-GC FOR CONF I RM ED A G S  N AV I GA TI ON ERRORS T H A T  R E S U L T  

I N---

A. PGNS P � � D I C T E D  I N S E R T I O '� HP LESS THAN 3 0 , 00� F T .  

tl ,  PGNS PRE D I C T E D  I N SE R T IO N  H A  G R E A T E R  T HAN TARGET VAL U E PLUS 4 �  NM 

L .  PGNS PRE D I C T E D  I N S E RT ! CN w E D G E  A N G L E  G R E A T E R  THAN 1 . n D E GR E E  I CO E L L I PT I C  S E QU E N C E  
RENOE l V U U S I  G R E A T ER T H A '  0 , 5  OEG ! SH�RT RENOElVUUSI 

'i- I G >  T H E  !>ROUND • I l l  NOT R E QU E S T  S • I TCHOVER AFT·ER AGS T GC L ES S  T HAN 3� SEC . 

RULE NLI'\BERS 5-106 THROUGH 
5-110 ARE RESERV!OD 

M l S S I O� R F. V  C A T E  S E CT 10� 

A PClLu 15 f ' l  5 13/71 TRAJECTORY 

AND GU !DANCE 

GROU P P AGE 

ASCC.NT 
5- 1 6  

I l l  



k I TE M  

N A S A  - Ma n n e d  Spacecraft C e nter  
M I S S ION RU L E S  

S E C T I O N  5 - T R A J EC T O RY AND GU I DANC E - CON T IN U E D  

5- 1 1 1  T H E  P G N S  I S  PR I ME FUR E I THER THE SHURT RNOZ I TP I  O N L Y I  UR THE CuELL I P T IC S E QUENCE I C S I ,CDH , AW 
TP I I  MANEUVER COMPUT A T I O N / E X ECUT I ON W IT H  T H E  AGS AS BACKUP U T I L I Z I NG THE ACCEP TED SOL U T I ON .  THE 
A V A I LA B L E  SOLUT I ON S  FOR T H E S E �ANEUV ER I S I  ARE , l i N  ORDER Of PR I O R I TY !  P GN S , AG S , C MC , A N D  CH A R T S •  

A .  THE F CL LGW I NG V OT I NG LO G I C W I L L  B E  O B S E R V E D  F OR All MANEUVER S---

1 .  I F  VHF AND M R  AG RE E - VOT E 2 GUT U F  3 S OURC E S AND E X ECUTE TH E PR I O R I T Y  
SOLU T J  ON 

2 .  I F  VrlF A N D  R R  U I S A G R E E - H S F N  W I L L B E  UT I L I Z E U  TO I SOL A T E T HE FA I L ED S YS TE M  

B .  AGR E E •E N T  B E T W E E N  S CUPC E S  I S  D E F I N E D  AS---

1 .  SHOR T RNDZ - T R I --

{ A J  3 F P S  I N  D E L T A  V X  

I B I  7 F P S  I N  D f l T A  V Y  

C C I  9 F P S  I N  D E L T A  V l  
N CT E  

l M  ti i A SE S  OF 1 F PS I N  O t: L T A V X  AI'.O - 2  F P S  W I LL BE AP PL I E D TO 
THE LM SOLU T ! CN FCR COMPA R I SON w i T H T H E  CSM SOLUTION 

2 .  C G E L L ! P T I C  S E� U f �C E  R�DZ - ALL HANEUVE�S --

I A I  3 F P S I N  Cf L TA V X  

( B )  1 F PS I N  D E L T A  V Y  

I C I  9 F P S  I N  C E LTA V l 

C .  T H E  C •c S C L U T I ON F O R  THE P L A N E  CHANvE •·A�EUV E R  w i ll Al wAYS A E  E X ECUTED IF G R EA T E R THAN 5 
F P S .  

�- 1 1 2  L I F T n F F  � I L L B E  COM PUT ED TC S A T I S F Y  T H �  F O L L OW I NG CON STKA IN T S---

A .  SHu R T  KND l 

1 .  ThE D E L T A  H A T T P I  W I LL Bt 1 5  f'lM. 

2 .  T H �  DEL TA T H E T A  A T  T P I  W I L L  B E � 1 . 69 DE G . 

3 .  T P I  w i Ll UC.CUR 4 4  M I NIJT E S A F T EK lf'.iS fR T I O N .  

4 .  T H E  w i:OC.F i\NGL E A T  I NS FRT l lN W I L L  I::! E l l:.KtJ DEGR E E S .  

tJ .  C OE L L I P T I C  SE =..! Ul:. N C E  � 1\ D l  

1 .  THE OI:: L T A  h A T T P I  " I l l  t3 E  1 5  1\l,_. . 

2: .  T N E  1�L1'1 I N A l  E L E; V A T I CN A f\I G L E  C -'6 . 6 )  D E G  W i ll OCCUR l b  "' I N  P R I OR T C  SUI\IR I SE .  

3. THt COH MANf �V E R  W I L L  B E  A � PkOX I �AT ELY Z E RO D E L T A  V. 

S- 1 1 3  ClJl:.ll l � T I C  Sb,H.;C•\ICE RNLJZ E XE C l..T I O N S HA L L ,  WHE RE PO S S I ML E ,  O B S E R V E  THE F-OLLO'WING CONS T R A I N T S--

A .  THf A C T U A L  JE L T A  H • A Y  e E  SL I P P E D  + / - 5 �� F R O �  1 5  ��. 

H .  T P !  H A Y  CCC�N N G  E A O L I E •  T�AN 3 1  e 1 •  P R ! GR T O  SUNR I S E .  

C .  T H E  D E L TA T B E T • E E N  C C H  • N D  T P I  MUST eE G R E A T E R  THAN 3 0  M I N .  

M I S SI ON R E V  C A T E  S E C T  l G �  

A POLLO 1 5  F 'l 5 / 3 / 7 1  T R A J ECTORY 
AND GU !DANCE 

GROUP 

R ENDEZVOUS 

P AGE 

5 - 1 7  

1 1 2 



R I TE M  

N A S A  - Man ned S pacec nft C enter  
M I S S ION R U L E S  

S EC T i u� 5 - TRAJECT ORY AND GU I DANC E - COhTINU�O 

5 - 1 1 4  THE • BA I L O U T '  MANEUVER TO TRA.SFER FROM THE SHORT RNOZ T E CHNI QUE TO THE COE L LI P T I C  SE QUENCF RNCZ 
W I Ll B E  E X E C UT E D  I F---

:5- 1 1 5  

A .  THE D E L TA V G  O P  T H E  T � E A �  MA NEUV ER BECCMES G R E AT ER THAN 60 F P S .  

B .  E XE C U T l C N  C F  THt T W E � K  � CU LC R E S U L T  I N  A L M  P ER I LUNE Of L E S S  THA� � NM . 

TWO INDEPENDENT 1-ETHOOS OF RNOZ NAVIGATION ARE REQUIRED TO Cct'MIT TO THE SHORT RNDZ. Tl£ 
A C C E P T A o L E  RNDZ NAV I bA T I C N  T E CHNI QUES ARE----

• •  LGC AND R N D Z  R A C A R  

R .  A E A  A N D  KNDZ RA C A R 

c .  � E A ,  VHF E M S ,  u �CAS  AND CSM L I G�T 

D. A E A ,  VH!-= tHe , L • CC A S  A N D  L I GHT 

E • C t-! C ,  S E X TAi>4T, A l\ 0  LM L I GHT 

F .  C!o'C t "VHF C.Mc .. S £ X 1' AN T r  I> NO R E F L E C T E D  SUNL I GHT 

G. c ,..c '  VHF C M C ,  cs• c o  � s ,  AND LM L I GHT 

H. C �ot C ,  VHF CMC.t c s •  C O A S , AND R E F L E C T E D  SUNL IGHT 

k U L E S  ?- l l 6  TH�OUGH � - 12� 
AkE k E S E t< V E O .  

M l  S S I ON R E V  D A T E  S EC T I O N  

A PGLLU 1 5  F NL 5 / 3/71 TRAJECTCRY 
AN D  GU !DANCE 

GROUP P AGE 

RENOEZ VDUS 
5- 16 

1 I 3 



R I T E �  

NASA - Man ned Spacec raft Center  
M I S S IO N  R U L E S  

SoC T I ON 5 • TR AJ ECT ORY AND GU I D A NC E  - CON T IN Uo D 

5- 1 2 1  T R A N S E A R T H  MCC W i l l  B E  T A RG E T E D  TO ACH I EV E  ENTRY COND I T I ONS · AS F O L L O W S -w-

A .  I F  V E l  GRE A T E R  T H A N  3 1 0 0 0  F P S  OR GiN N O- G O ,  U S E  S T E EP T A R GE T  L IN E .  

a .  I F V E l  L E S S  THAN. 3 10 10 H S  AND G&N G O ,  U S E  S H A L L O W  T AR G E T  L I N E .  

5- 1 2 2  TR A N S t A , TH •cc P H l l u S G P H Y  

A .  T E C  M C C  wl  LL NOT U S E  L A ND I NG P O I NT CON T R O L  UNL E SS T H E  L AN D I N G  P O I N T  I S  �MCCE P T A B L c .  

B .  I F  0 A M �A E l  l S  OU T S I DE T H E  E N T R Y  CORR I C C k ,  E X E CUT E MCC A SAP I <X C E P T---M C C5 1 .  

C .  MC C G R E A H R  THAN �, [ N I MLM I M P U L S E  C A P AB I L I TY w i L L U S E  THE SPS I F  P � AC T !C A L .  

5- l i 3 T E C  M C C  F Q H  L A ND I NG AR E A  C C N T �GL---

A .  P � l CR TO E J -24 H M S - -- h l l l  B E  ���CUT EO F U R RECOVERY A CC ES S  V I O LA T I ONS , UNAC C E P T A B L E  W E A THER 
A T  I P ,  Ut<. IF  THr R E  I S  ANY LA ND MA S S  1 1\ THE G&N EMS, UR CUN STAN T  G LANO l "G AR EA S  OR IF ·A 
S I G N J F J C A fi. T  LA NIJ M A S !>  I S  I N ANY O T t-< E fC  P C P T I UN OF T H E  O P E RA T I ONAL FOOT P R IN T .  

» .  �f l f: R  E l - 2 4  HRS---W I L L  N U T  C C  E X ECUT E C .  

�- 1 � 5  n 4C K U P  � N T R Y  I S  C O N S T � A I � E C  A S  FOLL�wS---

A .  THE C O fi. S T A N T  G L N T R V  �U S T  F A L L  e E T W E E fl.  3 ANU 5 G 1 S .  

• •  E M S  R A �G l �G W I L L  N O T  e E  • T T E M P f E O  UNT IL V I S  L E S S  THAN 2 550n FP S .  

S- 1 2 6  � E A T h E K  A V O l OA �LE w i TH A F P C C Y � A � I C  L I F T  W I LL �OT R E  AT T EM P T E D  UNL E SS THE G&N 1 5  OPERA TI ONAL, CR 
t M S- I N D l C A HD VELOC I TY I S  L E S :l  TH A 1� 25 ?0CI F P S .  

M I SSI ON R E v  C • T E  S E C T I O �  

A P CLLO 1 F � l  5 / 3 / 7 1  T R A J E C T O R Y  
� D  GU I DANCE 

GROUP 

T R A N S E A R T H  
�NTRV 

P A GE 

1 1 4 



N A S A  - Ma n ned S pacecnft Center  
M I S S IO N  RULES  

SEC T I C� 5 • TRAJECTORY AND GU I DANC E • CONT INUE D 

5· 1 2 7  PR EDI C TE D E N T R Y  CORR I D OR V I OL A T I O N  AfT ER T HE L AS T MCC OPPOR T U N I TY---

A ,  UNDERSHOOT L I NE E X C E E C EO··· GROUND ADV I S E  C R E �  T O  F l Y  FULL L I F T  UNT I L  PEAK G I S  P AS S E C ,  
THE N FlY G$N. 

B .  D V E f< SHOOT L I NE c X C E E OEO· •·GROUNU ADV I S E  CREW T O  F L Y  NEGA T I V E  L I F T  T O  2 G' S FO LLOWED B Y  '4-G 
C O N S T A N T  E N T R Y  • 

5- 1 2 8  H. E SE � V E D  

5- t z q  K E  S I: R  'lEO 

5· 1 3 1  TH• G&N ! S  NO-GO DUR I NG E N T � Y  I F··· 

A .  P b 5  VAlUf CF V L  D l f f E P S  fRCM T H �  GRGU � C  COMPU TED l [M ( T S  

B .  P 65 V A LUE C F  D L  D I F f E RS f R CM T H E  G k C U � D  COM P U T E D  L I M I T S ,  

C .  C A USE S TRAJEC TGRY T C  V I O LATE T H e  OFfS ET L I M I T S  I SK I P I  O N  EMS SC R OLL . 

u .  C A U SE S T R AJ E C T OR Y  T Q  V l C L A T E  T H E  CNS E T  L LM J T S  I G l  0� E M S  SCROLL . 

f .  THE G&N TRIM ATTITUDES AT CM/SM SEP DI FFER FROM THE HORIZON MONITOR ATTITUDE BY GREATER 
THAN 5 DEG, 

F ,  THE G&N TRIM ATTITUDES AT . 05 G DI FFERS FROM THE GROUND VALUES BY GREATER THAN 5 DEG, 

" • THE CMC FAILS TO SEQUENCE FROM PG3 TO PG4 AT RET .05  G ±5 SEC. 

MJ S S I UN R EV D A T E  S E C T I O N  

A POLLO 1 5  F N L  5 /3 / 7 1  T R A J ECTORY 
I>I;D GU I DA�CE 

GROUP 

TRAN SEAR T H 

EN TR V 

P 4GE 

5-ZO 

1 1 5  



" I H . M  

N A S A  - Ma n n e d  Spacecraft Center  
MISS ION  R U L E S  

S f C T I CN 5 - T R A J ECT ORY ANO GU I D ANC E - CON T IN UE D 

5- 1 3 1  T E l A BOR T S AND R E S I DUAL r • I M M !NG P H I L O S O P H Y ,  

A .  I N G E N E R A L  ONCE T HE S P S  H A S  B E E N  l GN I T C: D t  T H E  MA NEUV ER W I L L  BE COMP L E T E D  W I TH T HE S P �  
ENu i NE , THI S I �PL i t S  T t1 A T  T H E R E  W I L L  B E  NO MANUAL SHUTDOWNS MiG A S MANY " E SH" T S A S  
NEC E S SA R Y  T O  C UM P L E T E  THE  T E l' M A N EUV E R .  QU AN T I T I E S FOR THE D E L T A  V R U L ( S L I STED BELOW FCR 
PRE MA TlRE SHUTDOWNS ARF GU ! D L I N ES FOR USE Of R C S  PRU P F L L AN T ,  

I ,  N C  S P S  I G N I T I U �- D u  NCT A T T E M PT A MAI<U AL P E S T AR T ,  

�ALF UNC T I O� P R O C E C U R E S .  
SL I P  1 R E �  A N D  D u  

2 .  A F T E K  S P S  J G � I T l ON ,  T H C: k E  �oi l  l l  B E  N C  MANUAL �PS S H U T DO W N .  

3 .  F C R  P Rt:M A T U R E  SrUTOCWN---

I A I  T t l  D E L TA V R E O A I N I NG u" E AT ER THAN T Ht ACS D EL T A V C A P AB ! l ! T I MI NUS 20 F P S  -
R E S T A R T  S P S  A � C  C O � P l tT E TH E T AKGtT E C  BUk� . NO TR I M .  

I B I T E l  D E L T A  V R E MA I N I NG l E S S  TH AN T h E  Rt S D E L T A  V C APA B I L I T Y O I NUS 20 F P S ,  B � T 
GR E A T ER THAN S FPS - k C S  +X OR SPS MAY B E  U S E D  TO CO M PL E TE THE TA RGE TE D BURN 
H A SEO U P O �  CRE� JU D G E � E �T . NO T R I M .  

( ( )  kE 6 1 UU A L  L E SS T � A� 5 F P S  - T R I �  X A N C  z .  

NOTE--- TH I S I HJLE A L SO A P P l i E S  H . R  /1. O P S  T E l  II'II I T H  f\IU ;JP ER AT I UI>tAl SP S FOR BACKUP. 

rt .  PRI: t-' 1\ TLkE D P S  H I  S t< U T O C " t\  .,_ I TH A N  O PE RAT I OI\4 Al S P S  A S  �ACKUP . 

I ,  NU D � S  I G N ! T I O h - S L I P  I < FV ANO DC " A L rUNCT ! ON PR O C E DUR E S  AN D RE TARG E T  
� S I N G  DPS L R  S P S .  

2 ,  F O k  A • R E M A T U R f  SHU TLC�N I N  T H •  O C D E  I l l  R F . I O N  ! AC H I E V ED T E l DE L TA V LE S S  

T h A N  1 7 �0 F P S / P � � - � eORT P EH I UO l ESS T I1AN 15 HR ) - TAR G E T  T H E  SP S F O R  THE 

1\ E X T  TE 1 .  

� .  F C k  A P R F MA T U k F  SH� TCCWN I t\  J j-< 1:  � C O E  I k E G l �N ( AC H I E V E [! T E l  DEL TA V GRE A TE R 

THAt'.! 1 7 "'1"\ H' S ) - T A R G E T  T H I:  S P S AT T E l + 2 HP . 

� \J L t : �  �- 1 3 2 T�tRU 5 - 1 3G A � E  N f S E R V � Q .  

M l  S:>l  UN I H V  O .O T E  S E C T I O N 

A P O L L O  1 5  Fhl 5 / 3/7 1 T R A JECJ( R Y 

AND GU IDANCE 

C.RU U P 

TR AN SEAR TH 
ENTRY 

P A GE 

5- 2 1  

l l b  



R I TE M  

N A S A  - Man n ed Spacecnlt C enter  
MI S S I O N  R U L E S  

SFCT I C� 5 • T R AJECT G�Y A�D G U I O ANC E - CDN T INUFD 

' R A N G E  SAFETY RULES AND A G RE EMEN TS • 

• GENERAL ' 

5- 1 4 �  kA�G� SAF E T Y POLI C I E S  ANC CR I TE R I A A R E  S P E C I F IED I N  A F f TR MANUAL I A F E TR M I  1 2 � 1  DATED 1 J A NUARY 
l9b9. THE f O L L OW I NG i' H S S I G N RUL ES CUNCE:RN I NG S P E:C l f i C  AF ET R /NA SA I N TER FAC E SUP P LE ME NT AF E TR� 
1 2 7- 1 .  

5- 1 4 1  IH� k SO W I L L ACCO�PL ! SH T H E  PAD E M E R G E NCY RA�GE CUT!;Ff PRUCEOUR E I F  THE SPA C E  VEH I ClE " I l l  NC1" 
L I F T  UFF A f Te R  lGNl T I O � A N D  �ASA I S  UN ABL E TO ACCOMPL I S H  CUTOFF . THE R SO W I LL SE ND ' A R M / MF C C ' 
O N L Y  I N  R E S P O N S E  TO A CD C E C v ER eAL R EQU ES T FROM T H E  N A S A  LA UNC H  V E H I G L E  T E S T  CONDUC TOR I CL T C I .  

THE C L TC W I L L  CALL THE R S U  o •  T H E  C L T C - R S O  D I R E C T  L IN E  T U  T R A N SM I T  T H I S R E Q U E S T .  THE R SO W I L L 
N U T  < XEC UTE TH I S  PROCE D U R E  I F  rE HAS A L l f T C F �  I N D I CAT ION , 

�- 1 4 2  fHE � L I �H T  O I R E G TUR ( f OJ W I L L  l � I T I AT E  A�GRT I N  R E SPuNSE TO A CGD ED V E RBAL R fQUE S T  FROM T H E  q sc. 
TH I S  PRUCEO I..R E  o l ll tlE E XE CU T ED IF <A NGE S AF E TY FL I GH T  T E RM I N AT I ON C R I T E R I A  HAVE B E E N  V I OL A T E D  
AND R S O E F F C R T S  T D  T E R M I N A T E  TrRLJST H A V E  f ' I L E O .  T H t  R E U UE S T  FROM R SD TO F O  W I LL BE T RANS MI T T ED 

CJ1\l THE F L I GHT U l RECTUk L t:UP 'rd T N  T HE F t O�- RSL P R l V I).TE l. I N. E  AS BA.CKUP . 

THE R SU o i LL S E Ml ' A' MI M F C C '  IN RESPON S E  T C  A CODE D V ERBAL R EQUE S T  F R O M  THE F L I GH T  D I R EC T O R  
L k  f�1 E F L I GH T OYNA,."' I C S  U F F I C E R  ( f l OU t . T H I S  PROC E DU R E  W l ll B E  EX ECUT E D I F  ABOR T l l M I T S  
" E f N  E XC t E DEO I 'D A B O R T  � C T ! u �  �AS B F E N  U � SU C C E S S F U L .  T H E R E QU E S T  FROM FD/F !OO TO T H E  R S O  
nt II'. A.N�Ml f T ED ·.l� THE RSC L C C P  t CA P E  1. 1 1 )  W I T t- THE FlDO-tt.SO PR.lVATE L l NE A.S BACKUP. 

I F DI 
H A �E 
W I L l 

:5- 1 4 4  fHt t- O  W I L l  I NF !JK� THE" K S C \IIH EN THE S - I C  N O .  3 OR N O .  4 ENG IN E HAS SHUT O O "N 8 Y  STA T I NG • K S C .,  
N(J , 3 U U T ' DR 'NO.  4 O U T '  CN TH E R S O  LOOP I C A P E  1 11 1  AN D/ OR ACT I V A T E  THE E �G I NE OUT L I G H T  CN 
THE K SO C O N SO L E .  THE NO. 3 ENG I N E  OU T L ! G rl C IRC U I T FUR FO TO R SO I S  H I G H L Y  D E S I RABLE. 

5- 1 4 5  J'" R ' ��� S AF ET Y O E S TH U C T  L l N � S  � R E  � J O L AT E C t  THE R�O � I L L  SEND • ARM/MFCO' 4NO NOTIFY THE 
f·O / H O O .  NC S P S  THR U S T l t\G W i l l jjE I NI T I A T EC FOL L O W I NG SUCH RANGE SAF E T Y  A C T I O,... E XC E P T  TO 
PKuVI D E  C R E �  S A F E T Y  A S  D E T E R U J N EO �y T H E F C .  

5- 1 '• 6 I F " E S f h d L I SH t O  I MPACT P R E O I C T I CN I I P I  P C I N T I S  ON THE C A P E  KENNEDY LAND AREA, ' D E STRUCT/ PC'' 
W I LL �E TRAN>M I T TE D .  

M I SS I ON R F V  D A T E  S ECT ION 

A P OLLO 1 5  F � L  5 / 3 / 7 1  T � AJECTGRY 
/lND GUID/lNCE 

GRUUP P AGE 

R AN G E SA FE TY 

•-22 

1 1 7 



R I T EM  

NASA - M1n ned Spacecraft Center  
M ISS ION  R U L E S  

SEC T I O� 5 - T R A J E C T ORY A�O GUIDANCE - CO� T I N U r D  

5- 1 4 7  I F  A N  A T TE MPT. T O  T E RM I �A T E  T H R U S T  BY " AR�/�FCU" I S UNSUCC ESSFUL WH I L E  T H E  IP I . S  ON T H E  C A PE 

KENNE D Y  LAND A R E A ,  " D E S TRUC T /P O "  W I L L  R E S E NT .  

5- 1 4 8  WHEN THE I P  HA S MOVED OF F TH E CAP E ,  FL IGhT T E R M I N A T I O N  AC T IUN W I L L  B E  L I M I T E D TO ' ' ARM/MFC U ' ' CR 
C R E W  I N I T I A TED A B O R T .  THE ' ' C E STRUCT / PO• • FUNCT I O N  W I LL BE SENT ONLY AFTER FO/F I OO CUNF I R MA T I CN 

OF SA T I S F A C T O R Y  SPAC E C R A F T  S E FA R A T I O N ,  AND CNLY I F  FU EL D I S P E R S I O N  I S  NEC E S S A R Y .  

5- 1 49 I F  A lll I P  PG l N T  I S  E S T A I3L 1 S t- E D  A N D  " OI: ST RU C T / PD "  I S  U E E M E D  UNN E C E SSA� Y t  :r t-� E  R S O  h U .L N O T l F Y  
F D / F l DG ,  • • SA F E  W I L L  S E  S E � T  UPCN f O/ F J Dn• s R EQUE S T �-- • • R S O  SEND SAFE ' ' •  

5 - 1 � 0  • D I F I O �  W I L L  OE C LA �E T C  T H E  R SO WHEN T •E R E  I S  NO P O SS I B I L I T Y  O F  I N SE R T ING T H E  SPAC EC RAF T I NTO AN 
" R B I T , A � O  THE RSO W I L L  N C T  ALLOW T H E  A F R I CAN G A T E  T O  BE O V E R F LO W N .  

S- 1 5 1  AN F T R  K A NGE S A F E T Y  LF F I C E R ( �R S U J  I S  RE�U J R t D  AT B E R M U D A  TO MON I TOR PRE SF.N T P OS I T I O N  AND I MPACT 
PRE D I C T I ON CIIA RT S ,  Tll CB S E RV E  T EL EM ET R Y D I S PL AY S ,  A N D  T O  TR ANSM I T  T H E  R AN G F  SAF E TY F UNC T ! O�S 
hliEN COMMANDED TO DU S C  BY T H f  R S C . FOR F L I GHT A Z I M U T H S  l ES S  T HAN QqQ D E G R E E S  THE 6RSO W I L L 
A S SU•E P R I MARY RANGE S A F E T Y  O E S PUNS I H I L I TY I N  T H E  E V f N T  O F  L n S S  OF C OMMUN I CA T I ON S  B E TW E E N  THE 
n M SO AND THE R SO .  

S A � l N G  b Y  THE R S.J � I l l  B �  TR A �S M I TT E C 
f U / F i ll U  R E Q U� S f S--- ' ' R SO S E N D  S AF E . ' '  

C JN F I R. M E il " •  I N  T H E  E V E t\ T  G f  L O S S  C F  
CU�f l R t-1  S- t Vtl CUTOFF . 

A F T E R  G A T E  P E• E T R A T ION AND F IR S T  S- I � B CUTOFF 
WHEN S A F I NG IS CUN F I R M E O ,  THE RSO � IL L  STAlE 
CC"1M � I TH F D/ F I DO ,  THE RSO W I LL SE ND SAFE ONLY I f  

WHEN H•E 
• ' SAF I �G 

H f  ON 

�- 1 5 3  [ �  SA F I N� C A•�NGT BE C� NF I � �E Q �V THE K S O ,  ANCTHEK SAF I N G  ATTE�PT W I L L  BE M40E BY THE RSO ON THE 

r l k S T  nK B I T A L >' A S S  U V E R  ThE C A PE . COOk D ! ,,AT I ON w i L L  Bf E F F EC T E D  w i TH T H E  SUP E R I N T E ND E N T  CF 
�ANG� O � E � AT I O t\ S  ' SR O I  A N D  F I CC TU E N S U R f  CCMMANO C CV E R AG E ,  AND T EL E M E TR Y  D I SPLAY A VA I LA B I L I . T � •  
� T  TH E AL R. U : u  T I 1<1E , -H OU W I L L  S TA T E ,  ' 1  R S O  S E N O  S AF F. " •  UPON C O N F I R�ATt ON , THE R SO WI L L S TA T E •  
' ' SAF I N& COt\ F l KM�O ' ' •  

5- 1 � 4  THE F U /f- 1 00 W I L L  I NF CR M THE >I SG I M M E t: I A T E L Y  UPUN D E TE: R M I N AT ION OF A SPACECRAFT S E P ARAT I ON. T H I S  
'-u T I F ! C A T I ON • I LL AE T RA N S e i T I EO O N  T H t  K S O  LOOP ( C AP E  l l l l  W I T H  THE F IOO- R S C  PR I VATE L I N E  Ali 

d A C K U P .  

M I SS I ON R E V O A T E S E C  T l  ON 

A PCLLO 1 5  F NL 5 1 3 / 7 1  T R AJ EC T O PY 

AND GUIDANCE 

GROUP PAGE 

RAN G E SAFE TY 
5-23 

1 1 8  



k 1 T E M  

N A S A  - Manned  Spacec raft Center 
M I S S ION RULES  

SEC T I ON 5 • TRAJECT ORY AND GU I D ANCE - CON T IN UE D 

' T R ACK I NG S OU RCE S ' 

5- 1 5 5  AT Le A ST TWL: ( 2 1  �EH I C L t'  PCS I T I L� DATA SOURCES AR E MANDATORY TO L /0 F O R  E AC H PHA SE Of PO WE R ED 
F L I GH T  P R I OR TO THE AF R I CAN G A T E  TO EN ABL E T H E  RAN G E  S A F E TY OfF I C E R  TO DETE R�I NE I F  THE VE H I C LE 
I S  NOR�AL C� V I OL A T E S  E S U e l l S>EO INFL IGHT SAFETY C R I T ER I A. 

;- 1 5 6  D A TA F R lJ �  T OO 1 2 1  OF T HE . FOLLOW I NG T HRE E ( ll R ADARS AR E MAN DATO� Y  TO L IO ( OT H E R  Hl o H L Y  
Ot S l k AB L E ) -- - BERMUDA f P S - l o , H E R MUDA F PW-61 � N O  GRAND TURK TPQ- 1 8 .  

5- 1 5 7  P • E SE NT P O S ! TI CN AND ! P  P L C T S  A T  BEKMUOA ( BD A I  US I NG I NP U T S  FROM E I T H ER THE BO A  F PS - 1 6  O R  6CA 

F P w-o RADAR A k t'  H I GHL Y D E S I R A B L E  FOR L AUNCH. 

M I S S I ON R E V  D A T E  S E C T I O N  

APCLLO 1 5  F N L  5 /3/7 1 TRAJECTCRY 

liN> GUI-CE 

GROUP PAGE 

RAt;GE SAFETY 

5-24 



" IT E M  
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>- 1 5 8  

5 - 1 5 0  

NASA - Manned Spacec raft Center  
MISS ION  R U L E S  

SEC T I ON 5 - TRAJECT ORY AND GU I DANC E - CON T IN U E D  

--------------------
• A I R BORM SYST E M S  • 
--------------------

T W Li  C 2 1  c P E R A T I  ,JNAL � A N G E  S A F t T Y  COMMAND � E C E I V E R S  ON F A C H  LAUNCH VE H I CLf 
S- 1 Vb I A R E  •ANOATORY TO L / Q ,  T HE R A N G E  S A F E T Y  SUP E RV I SO R  C CR S S I  A T  THE 
W I LL OE T E R �I NE I F  THE R E C E I V E R S  ARE CPERAT ING PROPERL Y ,  

I u  C - B A IIID BEAC Cl> tm. 1 , ,  N U .  z I S  H I GHLY O E S l KA B L E  ffl f.. LAUNC H. 

M I S S I W� k t 'y D � T E  !:, E: C T I L f\  IJRUUP P A G� 

A PCLLO 1 5  "l 5 / 3 / 7 1  T R AJ E C  T C ilY I{ANGC  !) A H T Y  

AN D  GUIDA/IlCE 5-25 

1 2·"' 

5 !AGE ( S-1 C ,  !> - 1  I ,  A W  

l A. t.,I\CH C Or11Tihll C E N T E R  



R 1 T E M  
-- -----

5- 1 t C  

5 - 1 6 1  

N A SA B E R �UDA D R S  
DtGRE E S .  

N A S A  - Manned Spacecraft Center  
M I S S IO N  RULES  

SEC T I ON 5 - TRAJECTCRY AND GU I DANCB - CON T IN U E D  

--------- -----------
. .  COMMNO/CONTRUL ' 
--------------------

COMMAND/CCNTROL C A P A B  I L  l T V  I S  MANDATURY TO L /0 FOR 

A 4 >EClJND T! M E  DELAY B E T I• E E N  ' '  ARfl./ fJ F C C '  1 AND • • OE S TRUCT /P D ' '  W I L L  
R S U  C ONSULE I N  THE RCC . 

M I S S I O N  R EV C H E  S E C T I C �  GROUP 

A P C L L O  1 5  F N L  5 / 3 1 7 1  T R A J E C T L R V  R A N G E  SAFETY 

PI<D GU!DPI<CE 

1 2 1  

FL IGHT A Z I MUTH S L E S S  T H A
,
N GO 

BE P R O V I DE D  B Y  T I ME R S  I N  THE 

P4GE 

5-26 
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'J - l t.- �  

NASA - Ma n n ed Spacecraft Center  
M I S S IO N  RULES  

S EC T ! CN 5 - T� AJECTORY � N O  GU I DANCE - CONT ! N U E O  

--------------------
' COMMUN I CAT I ONS ' 
------------------

ONE I l l  OF T h O  1 2 1  PR I VA T E ,  [ �D E P ENDENT � tiEOGRAPH I C �L L Y  U !V Ek S ! F l f D  C ol"'1MUN I C AT I ON S  L I NK S  A E T o H N  
T h E  f.. $0 AND tJR SO [ s M A N D A I  C R t  AND THE O T H E R  I S  H I GHLY D o S I R ABL E .  

,)/�E:: I l l  OF TH E:  f-OLL OP. I NG T t- R t t  1 3 1  CO�f'IAUJ'.l l CAl I ONS L lNKS t S  M ANDATORY ilETWEE r.. THE R SO ANO F D/f l [ 'J 
ANO THE UTHE:RS AKE H 1 GHL Y C E S ! R A� L E .  

(A) � StJ L CUP I CAPE 1 1 1 1  

(B) R S u  P R I VA T E  L I N < .  

(C) F L I G H T  D ! RECTO• L OO P .  

A (.t J•1"1tJ�• l C A T I Ut. S  l f t>ojt- HE J � E f N  Thf.. KS.C ANO na-. RAI\lVE � AF f TV SUP H-« V I  ')UR ( C  R 5 S )  A T  HiE LAUNCH 
� U NTk Ol L E N H - R  I S MANO A f [ l( y  F L H  f-4-J ��I NUT F C L S l f<(U C T  CHi:CK S .  

A D l i.: H . l  l. 1 1\ t;  CC�MUN I L AT I C " S  L I N!< d E T _.. ff:,� T H t. R S c' ANL· r H o  L AUNCH VEH I C LE TE S T  CONOUC TOR I C L  TCI 
I >  H l f� H L Y  O F  S l  R At3 l E .  

M I S S I ON k f V  tJ A T  E S f C T I O �  Gfi.UUP PAGE 

A P O L L O  1 5  FNL "> / 3 / 7 1  T R A J tC. T CRY RAf\I G E  5.A f ET Y 

MID GUIDANCE 5-27 

1 2 2  



R I T o M  

N A S A  - Ml n n ed Sp�eec raft Center  
MI S S ION R U L E S  

S E C T I ON 5 - TRAJECT ORY ANO uU I DANCE - CON T INUt D 

' T ELE MEHY ' 

5- 1 6 6  I U  Te LEME T R Y  DATA I ON60ARC GU IDANCE PARAM E T E R S !  TO THE RTC S ARE H I GHL Y DE S IRABLE UNTI L S � l ve 

CUTOFF F OR I P  COMPU T A T I O N  ANO RSO D I S P LA Y .  

'- 1 6 1  TELEME TRY REQUIREI<ENTS T C  BE O I S PL AV ED FUR THE RSO AND THE BRSO AH H I GHLY OESIUBLE. 

M I SSI ON R E V  D A T E  S ECT ION 

A POLLO 1 5  F N L  5 1 3 / 7 1  TRAJECTORY 

AW GUit:Wa 

G�UUP P AGE 

RANGE SAFETY 

5-28 

1 < 3  



R I T E M  

NASA - Manned S pacecnft Center 

MISSION RULES 
S E C T I ON 5 · TRAJECTORY AND GUIDANCE · CON T IN U E D  

' R A N G E  S A F ETY WEATHER R E S T R I C T ION S  ' 

5• 1 6 8  W I NU R E S T R I C T I CNS••• 

AN ANNUAL PROF I L E  W I NC R ESTR ICT I O N  Of 1 . 25 SIGMA I l l PERCEN T !  W I L L  BE H E�F E C T  FOR L AIJN CHo 

�- 1 6 9  C E I L I NG A�O V I S i ijf L I TY R E S TR I C T IONS---

rm C E I L I NG UR V I S I B I L I T Y  RESTR I C T I ONS W I LL BE IMPOSED PROV I D ING CNV FP S-16 ANO M I LA TPQ- I A  
RADARS AND BEACON N Q ,  1 A R E  OPERAT I ONAL , 

M I SSI ON R E V  D A T E  S E C T I O �  

A PCLLD 1 5  F N L  5 /3/71 TRAJECTORY 
JINO GUI I:WCE 

GROUP P AGE 

RANGE SAFETY 
5-29 

. 

1 24 
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R I TE M  

NASA - Mu n ell Spacec raft Center 

MISSION ltULlS 
SECT ICN 6 - SLY - T81 THROUGH T84/T84A 

SUMMARY Of LAWNCH PHAS E  RULES 

6-1 S- I C LOSS Of THRUST 

6- 2 LOSS Cf A T ! I TUOE C ON TROL 

6-3 I N e R T I AL PLATFORM F A I LU RE . - ACCEL EROMfTER 

6- 4 SLV I NE R T I AL P LA TF C RM F A I LURE 

6-6 E XC E S S I V E  A T T I TUDE cRRCR I N  P I TC H 0� YAW DUR ING S- 1 1  BURN 

6- 7 S- 1 1  L O S S  OF THRUST. 

6- 8 S- 1 1  G I MBAL S Y S T E M  F A I L U R E  

6-q S- 1 1  SEC OND PLANE S E P A � A T I U N  FA I L S  

. 6 - l �  S- I V8 L O S S  O F  HYDR AU L I C  F LU I O  

o- 1 1  S- I VB L C S S  O F  T H R U S T  

6- 1 2  S- I V B CULD H E L I UM S H U T O F F  VALVt i S I  f A I L  OPEN 

THE F OL L O • I �G M I SS I O� RU L E S  ALSO APPLY TO T H I S  SEC T IUN---

NLIM: 

� I SSION REV CATE S E C T IO� 

A PCLLO 1 5  F �L 5/3/71 S L V  - TB1 

THRU T 84/TS41\ 

GRUUP 

1 2 6  

PAGE 

6-\ 



R I TE M  

. .  

NASA - Mu ne-· Sptetcnft Center 

MISSION IIIIL£1 

SECT ION 6 • SLV - TBl Ttti!OUGH T84/TB4A • CONT INUED 

A ,  B SE GENERALUEO SWI TC� SELECTOR COMMAND CAPAS ILHV EX I STS··· 

l, WHEN CREW E N A B L E S  I U  C(;HMAND SYSTEM I EXC EPT AS ' NO T E D  BELOW I N  I TE M  D l  

2. FIVE SECONbi A F T ER SP.C ECRAFT S E PARATION 

B, 8 SE MA�EUVER UPDATE AND IN� I B IT C APAB I L  l TV EX I ST S  FOR TB7 MANEUVERS O N L  �. 

SSE • HAS NAVIGA T I O� U P DATE C A P AB I L I TY I FHR 6•3 1  AND TARGE T UPDATE CAPAB i l i TY 
REQUI RE M E N T I  

c .  

D .  B S E  H A S  NO COMMAND CAPA B I L ITY DUR I NG PCWERED BURN P H A S E S ,  

� .  A S AF E  D I S TANCE B E T W E E �  THE SPACECRAFT AND S• I V B I I U  I S  DEF IN E D  A S  700� FT, 

F ,  SSE W I L L RECOMMEND N C  S - IV B  RESTART FOR ANY CONF I R M E D  COND I T ION/ MALFUNCT I ON I N  THE LAUNCH 
VEH I C L E  W H I CH R ES U L T S  I N-·-

1 ,  A c A TASTROPH I C  H A l A R D  

2 .  ACHI EVEMENT O F  A� S • I V B  ENG INE H A ! N ST A G E  BURN W ITH EXPECTED CUTOFF OR 
SHUTDOWN CGNDI T I CNS DEF I NI T E LY PRECLUD I N G  AN ACCEPTABLE LUNAR M I S SI ON, I N  
A P PL Y I NG TH I S  C R I T E R I A  T O  S P E C I F. IC M I S S I ON RULES, A GUINO·GO R E C O �MENDA T I ON 
>I LL BE R E �U I R EO I F  INSUFF IC I ENT S - I V B  CONSUMABLES OR PROPUL S ION P ER F ORMANCE 
I S  A V A I L A b L E  T C  A S S � R E  ANY F I NI T E  PROBAB I L I T Y  O F  A C H I E V I NG A C U TCFF ORBI T 
> I TH � NM A P C G F E  A L T I TUDE. 

'" I N  THE E V E NT OF NO S • I V B  I GN I T I ON AT R E S T ART OR AN E AR L Y  S- I VB SECOND BURN CUTOFF , THE 
SPA C E C R AF T  SHOULD R E M A I .� ATTACHED TO THE S • IV BII U AND MON I TOR LH2 AND LOX ULL AGE P R E S S U R E S  
U N T I L  T H E  S T A G E  STATUS CA� B E  A S S E SS E D  BY GkOUNO, I F  EMER GENC Y SEP ARATION I S  R E QU I RED 
I MMtD I A T E L V  A F T F R  S - I VB CUTOFF , THE 5 PACECRAF T SHOULD I M M E D I A T E L Y  GO TC A SAFE DI S T A NCE 
( 7G 0 l  F T I  FROM TH E S- I V a t ! U ,  

>t .  ABO•T CR SPACECRAFT S E P A R AT I ON DURING LAUNCH PhA S E  W ILL BE R ECOMMENDED FOR T H E  F OLLOWI NG---

6-1 S - 1 �  LOSS UF T �- � S T  

6-2 L C S S  O F  ATTI TUDE C C � T R OL 

••o-7 S- 1 1 LOSS UF THR�ST 

.. '>-ij S- 1 1 A�Y S I NG L E  A C T LATUR HAROUVER .(�BOARD 

6-9 S-1 I SECOND PL AH SEPARA T I ON F A I L S  TO OCCUR AT TB3 + 31 SEC 

6-1 0 S-I V B LOSS OF E � G I N E  �YORAUL I C  F LU I D  P R I O R  TO f iR S T S- I VB BURN 

6- 1 1  S- I V ti > T A G E  L O S S  O F  THRUST 

6- 1 2  S- I V d CULO H E L I L� SHUTOFF VAL VE I S I F A I L S  OP EN 

I ,  SPA�ECRAF T uUI DANCE T A K f C V E R  " I LL BE RECCMMENDEU FOR THE FOL L O W I NG--· 

6-4 LAUNCH V E H I C L E  l �E R T I AL PLAT FURM F A I L U R E - A T T I TUDE R E F ER FNCE 

1•8 L C S S  Or A T T I TUCE C C � T R C L  OUR I �G T B 5 ,  T B7 

J ,  S- 1 1 / S • I V U  E ARL Y STAG ING W IL L  B E  R ECO�M E NOED FOR THE FOL L O W I N G-•• 

**6-6 E XC E S S I VE AT T I T U C E  E R R C R  IN P I TCH OR YAW DUR IN G  S- 1 1  �UR N  

• • � - 7  S - 1 1 LGSS U f  T HP US T 

** 6- 8 S - 1  I ANY S I N G L E  ACTUATOR HAROCVER l �BOARO 

**6- 1 2  S- I V 8 COLO H EL I L� S �UTOFf V A L V E C S J  F A I L S  GPEN 

M I SSI ON REV D A T E  

** T I ME DEPENDENT 

S E C T I ON 

A POLLO 15 F � l  5 1317 1 SLV - T B I  
T H R U  T B4/T64A 

GROUP PAGE 

6-2 

1 27 



R I TE M  -- 1-----

N A S A  - Mtn ntd Spacec raft Center 
M I S S ION R U L E S  

SECT ION b - SLV - T8l T HROUGII T B�/1 B4A - CONT IN UED 

K .  TL I · I NH I B I T P R I O R  TC R ESTART O R  S P ACECRAF T S E P ARA T I ON W I L L  BE RECOMMENDED FOR H E  

F OL L O �t. l  NG ---

7-1 I N S U F F I " ENT P<li P E L LANTS R E M A I N  FOR AC H IE V EM E N T  OF ACC E P TA B L E  A L T E R N A T E  

� I S S I CN S .  

7 - 5  F A I LURE O F R AN G E  S A F ET Y S YST E� A F T E R  I N S E RT I ON 

7-8 L C S S  CF A T T I T U C E  CC � T RO L  

7 - 2 2  S- 1 V 8  L O S S  OF E.I'I<G l i't E  11YORAUL I C  fLU I D  

8-6 S- I V e ACTUATOR C ON F I R MED H A R D GV E R  P R I OR TO T B 6  + 9 M IN 1 0  S E C  

8- 8 L G S S C F  A TT I T U C E  C C h T ROL DUR I NG S - I V8 S E CONU BURN 

L. S P A C E C RAF T SE P Ak A T I CN O R  T L I  I NH I B IT W ILL o E  R ECOMMENDED UNLE S S C OMMAND AC T I ON I S  
SUC C E S S F U L  FOR THE F C L L O II I hG---. 

7-4 J-2 ENGINE I'AIN OXIDI ZER VALVE FAILS TO CLOSE AT FIRST S-IVB CUTOFF 

" 7-4 S-IVB COLD HELILI-1 SHUTOFF VALVES FAIL TO CLOSE 

" 7-I4 S-IVB STAGE CC1+1LN BUl.KHEAO DELTA PRESSURE REACHES OR EXCEEDS +36 OR -26 PS!D 

7-20 J-2 ENGINE START BOTTLE PRESSURE OUTSIDE RESTART LIMITS 

* EtiERGENCV SEP AKATION R£QU I Ft. E D  

� .  HSt  o i LL I NHI B I T  T B 6  I N  T H E  E V E N T  A T l l  NO-GO UEC I S I ON I S  M A DE I N  T B 5 .  

' •  THE R E  �US T HE A T  LE AST Ah 80 M I N  COAST P E R I O D  B t T W E E N  S I VB F I R S T  ANO S E COND BURNS. 

M I SS I ON k E V  t HT E S E C T  I O N  

A P � L L O  1 5  F �L 5 / 3/71 S L V  - T B l  
T H R U  T B 4 / T B4A 

GROUP PAGE 

6-3 
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NASA • Manned· Spacecraft Center 

MI SSION IIUUS 
SEC T I O N  6 • SLV - TBI TllftOIJGH Th/U�A - CONTINUED 

K R UL E  COND I T I ON / M A.LFUNCTIDN ' PHASE ' IIULING ' CUES/NOTES/COMMENTS 
-- - - - - - -----------------�---------------------------�------------------------------------------------

6- 1 

• 
' 

S- IC STAGE L O S S  OF ' LAU�C� 
THRUS T 

. 
I 

A .  ANY S I NGLt ' 
eNG I NE ., 
PR I OR TO T B 3  ' 

' 

B .  AN Y T oO OR MCRE ' 

ENGIN�S PRI.CR • 
TU DEACTIVATION • 

Of E NG I NE AUTO ' 

A61JKT I 

C .  L O S S  GF TWO ' 

A.UJAC.ENT 1 

CON TkOL E NG I NES ' 

A F T E R  I 

UE AC T I VA T I O' uF ' 

A U TO ABORT A'U ' 
BE FOKE T62 + 6  ' 

SEC I 

D .  L O S S  CF TWO ' 
AUJAC E � T  C U� T RUL 1 
E�G I N t S  AF T E H  T82 ' 
+ e sec • 

E .  LO SS OF THP US T - 1 L AUNCI-
E NG I NE 3 OR 4 ' 

I TH I S RULE ' 

A P P L I E S  CNLY FOR t 
THE UNh lUF. CASE 1 

JF E N G I N E  3 OR 4 ' 

Ttt R U S T  L C S S 1 
B E T WE E- N  C TC 45 1 
SE C ,  I 

1 .  VO I C E CUM• 

W I TH R SO 

z. 1\U V G I C E  CJM I 

W I TH R SO 1 
' 
' 

• 
' 
' 

' 
' 

• A. CONT I NUE M I SS I ON 
. .  

' B S E  I NFORM FL I GH T  AND ' f l OC. 

• e. ABORT 

• cues---

1ASB, 1. 

• 2 .  

3 .  

THRUST O K  SNI TCHE S - OFF 

I K 33- 1 1 5  THROUGH K47-1 1 5 1  

THRUST C�AMBER PRE SSURE 
( 0 8- 101 THROUGH 08•1051 

LONGI TUNDINAL ACC E LE R A T I ON 
I A2-60 3 l  

1 B S E  I NFORM FL I GH T  AND t 
' T R ANS M I T  ABORT R EQU E S T .  ' 4, F I NA L  T H RU ST OK CUTTOFF - ON 

(K52-115 THROUGH K56-115) . ' 

• 

' C . AflUR T 

' B S E  I NFORM FL I GH T · AN O  
' TRANS M I T  ABORT REQUEST 
' WHEN AL L E NG I NES 
' CUT O F F  

' D .  C JNT I NUt M I SS I ON 
' 

1 B S t  I NfO RM fl iGHT 
' ANO F I DU . 

' E •  CONT I NU E  M I SS I ON 

1 BS E I f'4FLRro! FL J CjHf AND 
' f 1 00 .  
' F L I GHT I NFORM k S O .  
' 
• 
' 
' 
' 
. 
' 
• 
' 

' 

! . C A l  FL IGHT CON F I R M  
ENG INE 3 O R  4 
OUT V I A  R S O  
PR IVATE L I N E .  

I B )  F L I GHT CON F IRM 

NO CTHER K NOWN 

ANCMAL I ES 
BY L I GHT 
ACT I V AT I UN AND 

V O I C <  REPO R T .  

2 .  F L I GHT CONF I RM 
E N G I N E  ; OR 4 OU T 
A � O  NC GTHER KNOWN 
ANOMA L I E S  BY L IGHT 
A C T IV AT I ON . 

' NO TE S-- 
' 
• ASB, 1, CR E W  MAY OEAC Tl VA T E  
' AUTO• A T IC , A BO R T  A F T E R  T B I  1 2 0  S E C .  

' C . l. FOR. L O S S  
' CONTROL F N G I N E S  
' ""O h A L L  Et-4Gl NES 
' C E C O t  F O R  L O S S  

' CONTROL E N GIN ES 
' ENG I N E S  W I L L C UT 

OF TWO AOJAC c � T  

B EFORE C ECO I T B2 
W I LL CUT Off AT 

OF TWO ADJA C E N T 
A FTE R C ECO. ALL 

OFF I MME D I ATELY. 

' O . l .  ALL ENG I N E S  WILL SHUT DOW� 
' I KMEO l AT E l Y ,  S- I C/S-1 1 STAGING I S  
' ENABL E D  A T  TB2 + 1 8 . 4  SEC . 
' 

' CUES---

0 E . 1 .  THRUST CHAMBE R  
' ( 08-1�3 ANO OB- \ 0 4 1. 

PRE S S U R E  

' 2 .  ENGI�E 3 OR E NGI NE 4 TH RU ST C K  
' S W I TCHE S OFF I K 39- l l 5  THROUGH 
° K44- 1 1 5 1  

1 ++ 3 .  ENG I NE 3 OR 4 F N L  THRUST OK 
' CUTOFF I K 54- l l 5  THROUGH 1<55•1 1 5 1  

' NO TE S---

' E . I .  R SO LOOP 1 1 1  OR FO LOOP BACKUP 
I TO Pl . 

' 2. CON F IRMA T I O� OF NO OTHER KNC� 
' A NOMAL I E S W I L L  BE BASED ON-·-

I A I  E NG I �E CHAMBER P R E S S U R E  
N O T  DECRE A S I NG ,  A N D  

I A I  THR�ST OK SWI TCHES - 0� 

MI S S I ON R E V  D A T E  SEC T I ON GROUP 

A PCLLO 1 5  F�L 5 /3 / 7 1  S L V - T B l  
THRU T e4/TB4A 

1 2 9 
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N A S A  - Mlnned Spacecraft Center  
M I S S ION RULES  

S E C T I O N  6 • SLY • TB 1 TH ROUGH T B � / T B4A - CON T INUED 

R RULE COND I T I ON/�ALFUNC T I ON • P H A SE ' RUL I NG ' C U E S / N O T E S/COMH E � T S  
-- ----- -------------------------------------------------------------------------------------------------

LOSS OF A T T I TUDE 
CLNTROL 

• 
• L AUNCH 

A. PR I OR TO TBl + 2 1 
HtN � 

K. At T � � F N  T U l  t 2 
,•1[ N Af�i) T rl 5 
I r� I T I A TE 

• 
• 
• 
• 
• 
• 

1 L AU"CH 

1 A. CONT I NUE M I S S ION 

. ' B S E  I NFORM FL IGHT AND 
' F l OC 
• 
• 
• 
• 
• 
• 
• 
. 
• 
• 
. 
. 
. 
• 
. 
• 
• 
. 
. 
. 
. 
• 
. 
• 
• 
• 
. 
• 
. 
. 

• 

CREW W I L L  ABORT GN 
ON80ARD L IM I T S  

• e. CONT I �U E  M J SS iuN 

1 HS E I NFORM FL I G H T  A N D  
' f- l DU 
. 
• 
• 
. 
. 

• 

. 

. 

. 
• 
• 
. 
. 
• 
. 
. 
• 
• 
. 
. 
. 
. 
• 
. 
. 
• 
• 
. 
. 
• 
. 
. 
• 
• 
' 
I 
• 
' 

C K FW W I L L  A 8 0 R T  ON 

ON dD ARO L L-1 l T S  

M I S S I ON k EV GAff  GRUUP 

A PC,,Q 15 F�� 5 /3/71  S�V • TR1 
THRU f P4/TP4A 

• cues--
• 
' A . I .  ANGULAR RA T ES-PI TCH I R4·602 1 0R 
' YAW I R 5•60 2 1  G R E A TE R  THAN 2 llE G / !> EC 

' AN D  N u T  DECREA S I NG. ROLL I R6 ·6 0 2 1  
1 GRfATER T HAN 5 O E G / S EC A NO N O T  

' OECREA S l N G  • 

' 2. ANGULAR RA TES·Pl TCH ( R l 3 ·6 0 2 1 
1 0R YA W ( R 8-60Z J G R E A T E R  THAN 2 
' DEG/SEC A N D  NOT DECR E A S I NG .  ROLL 
1 t R 12-6 0 2 ,  GREATER THAN 5 O E G / S E C  ANC 
'NOT DECR E A S ING I SEE NOTE A . 2 1  

' 3 .  L O S S  OF A T T ITUDE CON TkOL A!-E R T  
' I  SEE NOTE A,2 , ) 

• No TEs---

' A , l .  THE S E  CUES �RE V A L l O  If R A T E  
' CHANNEL S W ! TCHO V E R  H A S  NOT OCCUR R E D  • 

' 2, LOS S OF A T T I TUDE CONTROL A L E R T  
1 � I ll R E  G l  V E N  FOR T H E  F OL L OW[ N G  
• tDND n IONs---

1 ( A J  L V D C / L VOA C O M P U T A T I ONAL F A I LU R E  

1 ( 8 ) A T T I TUDE E R R O R  S I G N A L S  G � E A T E R  
' THA"l + / - 5 D E G  • 

' I C I  F A I L UR E  T� I N I T I ATE 

' GUIDA�CE S EQUENC E 

P R O P E R  

' 1 0 1  S· l C  E N G I N E  ACTUA TOR HARDOV E R 
' GR EA T E R  THAN + /- � DEG • 

• cues---

· � . 1 .  A N GULAR R A T F S  -

1 ( f.l 4-6C 2 ) 1  YAW ( R5-602 ) ,  O R  
' ( R6·60 2 1  GR EA TE R  THAN 5 OEG/SEC 
' N O T  DE C R E A S ING • 

P I TCI
�Oll 

A�C 

' 2,  A NGUL AR RATES - P I TCH 

1 ( R l3-b0 2 J ,  YAW (R8-6t)Zl t OR ROLl 
' I R 12·60 2 1  GREA TE R THAN 5 D E G / S E C  ANC 
' N u T  D F C R E A S ! N G .  ! S E E  NOTE a . 2 1  

' 3, L O S S  O f  A TTI TUDE 

' AL ERT , I S E E  NOTE B . 2 1  

'NO TE: S---

C ONTR GL 

• a. I ,  THE S E  C U E S  ARE VA L I D  I F  R A T E  
' C HANNE L SWITCHOVER H A S  N C T  

' OCCURRED • 

' 2 • L O S S  Of A T T !  TUDE C ON T R OL AL E R T  
' W I L L  B E  G I VE N  FOR THE fOLLOwiNG 
1 C OND l T ION S---

' ( A J  LVOC/�VOA C O � PU T A T I ONAL f A i lUR E • 

' ( ij )  A T T ! T U O E  E RRCR 
' 1 2 0  S EC A ND S - I I  
' GR E ATER THAN +/- � . 5  
' Y AW GP E A T f R  T HAN +/-
1 1::\U�N DNLY J 

S I G NAL S ( TBl • 
BURNI - R O L L  
OE G - P I T C H  A N D  

5 DEG ( S-I.Vf 

' ( C I  F A IL URE TO I NI T I A TE 

' GU I DAN C E  SEQUENC E 
PROP ER 

' I D I S- !VB E N G I N E  ACTUATOR HARDOVE R 
' GREATER THAN + / ·  5 OEG I S-1 1 BUR� 
' ON, V I  
' 
' l E I F A ! ,URE Qf S · ! V S  E N G I N E  
1 �YPRAU, I C S  I S• I V B BURN ON�YI 
' 

P A G E  

1 3 �  



N A S A  - Man ned S pacecraft Center  
Ml SS ION  R U L E S  

SECTION 6 - SLV - TB l T � ROUGH T S�/T84A - CON T I �UED 

k R Ull CO�IJ I T  I ON/MALFUNCTION' PHASE ' RUL I NG 1 CUfS/NUTE S /COM� E � T S  
- - - - - - - ----------------------- - - - - - - - ---------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

b-3 

• • 
• . 

I N E R T I A L  PLATFORM ' L AUNCH ' CONT I NU E  M I S S ION 
FAILURE - ' C OA S T  • 

A C C E L E ROME TE R ' R E S TA R T  • es E I NFORM F l i GHT, 
C ONE OR MORE A X I  Sl • ' f i O Q ,  AND liUIOO 

• 'CAPCOH ADVISE CREW 
. • 

' • 
• . 
• . 
• • 
. • 
. • 
. • 
. • 
• . 
• • 
. • 
• . 
. • 
. • 
. • 
• • 
. • 
• . 
. . 
• . 

. . 

. • 

. . 

• ' 
. • 
• • 
. . 
. . 

• . 
. . 
• . 

• . 

• • 
' . 

• . 

• . 

• . 
. • 
• • 
• • 

M l  SSI UN R E V  DAT E S E C T  Ill� 

APCLLO 15 F N L  5/3/71 SL V - T B l  
Tf<RU T8�/T84A 

GROUP 

• 
• 

1 CUE S---

1 1 . Gll I DAN C E  STA H .. S WORO C MODf C UDE 
' 24 I H6C-6031 
• 

' B I TS fJ 26 A N D  0 2 5  FO� l ACU L SF T r c  

1 1 0/ll f '  
. 

' H I T S  D 2 4  A N D  0 2 3  FOR X ACC E L  S f  T T C  

I 'ONE I 
. 

' k i T S  0 2 2  AND 0 2 \  FOR Y ACCEL SEl H 
I ' O N E '  
• 

' i .  A C C E L E�OMf TE R P ICKOFF $ ( X ,  Y ,  C R  
' l l  t N n tCA T E  I N  E KCESS OF '3 D E: ( ,  At.C 

· �tJT DECREA S I ,._, (:, .  {Hl ) - 6 , 3 ,  H l l -6 '1 3 , 

1 H l 2- 60 3 J  

' NU f E S---

' 1 .  NO E F F E C T  ON VEHl C LJ..: JR,\ J f- C T U R Y  

' DUR I NC. S- I C  STAG E BURN • 

• 2 .  L VDC S >+! TC HF S TO A BACKUP 
1 MUOE AhD UT I L I Z E S  A PRECOMPUTED F / �1 
' P ROF I L E  fOR f A. t l E O  A ,; t s  OU R t NG f H f  
• S - I C ,  S- I l o  AND S -I V� B U R N S .  T H e  I L  
• S TA T E  VEC TOR THEREAF T E R  MAY N C T  
' R EFL EC T THE ACTUAL F L I GH T  
' TRAJEC l'Ok Y • 

' 3 •  A N A V ! GA T I O� UPDATF w i L L  B F  
• REQU ! R fD UNL E S S  R E A L T I Me A M L Y S ! S  
• t � U l CATE$ !\ NAV I G ATION UPOATE l S NCl 
' R EQU I R E D  I SE£ F � R  S-291 

' 4 •  CR � W  � I l l  I NI T IA T E  MA�UAL 
' CUTOFF FGR AN O V ERSPEEO COND I T I O� .  

' 5 . THE SECOND B � RN PRECOMPUTED F / •  

' PROF I L E  FOR THE F A I LED AXI S A S SUM E S  
' NOMINAL PROPUL S I C �  'fRFORMANCE ANC 

1 NliM I � A l  M A S S  H I S TCRY�o 
• 

P A GE 

�-� 

1 3 1  



N A S A  - Muned Spacecr1ft Center  
.. I S S IO N  RULES  

SECT I O N  o - SlV • T B l  i �ROUGH T 84/TB4A - CONT I N U E D  

K k �LE GUNO I T J ON/MAlFUNCTfON ' P H A S E  1 RUl i NG  ' CUE S/NOTE S/COMM E • T S  

b- 5 

6-6 

• 
• 

L A UNCH V E H I C L E  ' A L L  
I NERT I Al PlATFORM ' 

F A i lURE - ATTI TUDE � 
R E F E P E N C E  ' 

5-I VB lOX CRYO 
� f P � E S S  � A L V E ( S I 
F A l LS U P F N  
A ,  PRIOR T O  S-11 

CUTOFF 

1 .  PRIOR TO 
TOI'IER JETT 

2 ,  BETIEEN T<JoER 
JETT N-10 5-I I  
CUTOFF 

. 

. 

• 
• 
. 
. 

• 
' 
. 
. 

• 
. 
. 
. 

. 

. 

. 
• 
• 
. 
• 
• 
. 
• 
' 
' 

' 
' 
' 

1 L AU I\o C I-
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 

' 
' 
' 

' 

E XC E S S I VE A T T I TUDE 1 LAU�CH 
ERROK IN P I TCH OR ' 

YA h U U R I  f>.lG S- 1 1  BURN ' 

A .  P� I Ok TO S- J VH TO ' 

CO l C A P AB I L I TY ' 

8, B E TWEEN S•I VB TO 0 
CU I AND S• l l  CUT ' 

OFF 1 

' CONT I NU E  M I SS ION 
' BSE INFORM Fl i GHT ANO 
' RECOMMEND SPACECRAF T 
' GUIOANCE T•KEOVER 

• 
. 

. • 
• 
' 
' 
' 
' 

' 
' 
' 

' 
' 

. 

• 
' 
. 
. 

. 

• 

' 
' 
' 
' 
' 
' 
. 
. 

. 

. 
' 

• A. ABORT/EARLY STAGE 

I . ABORT -· 

SSE INFORM FLIGHT 

N-10 RECCH£ND ABORT 

2 .  EARLY STAGE -

BSE INFORM FLIGHT 
f>UJ RECCH£11> 

EARLY STPIOE 

' ABORT/ E ARLY 
' STAGE 

1 A .  ABORT -
1 B S E  I NFORM FL IGHT ANU 
1 T R ANS � I T  AHCRT R EQU EST 

• 
' 
' C U E S---

' l • GU I DANCE R E F E P E NC E  F A ! L UKE 1 004 

00R D06 MuO E . COOE 26 B I T  D B  SE T H 
1 1 1 0N E 1 1 ( H 60-60 3 J  

• 2 .  GU I DA N C E  S T A TUS �ORO- f HuOE C JDE 
0 24 1  I Hb0- 6 1 3 1  
' B I TS 0 2 0  A N D  D l 9  FOR l G I MBAL SE T TC 
I I ' O N f '  • 

1 B I TS 0 1 8  A N U  0 1 7  FOR X G I MU A L  S E T  T (  
I t  I UNf • • 

' B I TS U l6 A ND D l 5  FOR Y G I MB AL S E T  T C  
• I 'UN E ' I 

0 3 ,  L ADD E R O U T P L T S  C ON S TANT F l '  
1 F A 1 L E D  A X E S  ( 1-54-60 3 ,  H 5 5 -� 1 3 ,  
I H56-60� I 

1 4 . A T T l  TUDE E R ROR C ONSTANT t= L R  
' F A I L E D  A XE S ( H 6t;-632 t H 7 '1 -6 J 2 , 
I H 7 l - 6 {'1 2 )  

• NOTES.--- · 

' 1 .  I� TH F E V F. N T  ()f TH I S F A I L U R f  
1 P R IUR T O  T 8 6 t  T H E  C R E W  W i l l  H AVE TC 
' I N I T I A TE T B 6 .  

1 A . l .  C OLO HE l i UM REGUL � T O FI  
• O I SCHARGE P R E S SU R E R E MA I NS LE S S  T!Ul\ 

I 50 P S l A  ( 0 1 � 5- 4 0 � ·  

0 2 ,  L U X  T K  ULLAG E P R E S SUR E 5 0  P S I A  
• O R  O F F  SC�!.E H I GH C D  .1 79-41)61 
• D 180-406) 

• 3 .  BUR N E R  

1 TE I1 P F. P A T U R E  ' (C 378-�03) 
L O >  R E PR E S S  

B E L O r lOO DEG F 
C O I L 

0 4 .  COLD HE L I UM BOTTLE P R E S S U R E  
' D ECA Y I N G  I D  26 l- 4 n 3 ,  D 263•4031 

• cues---

• 1 . GU I DA NC E CHI •I N�S THETA G I MU L  

' AN GL E  I H60•6031 GRE ATER THAN 85 D E C .  
1 P I TCH 1 4 5  DEG YAW �0 OIVERGlt¥;. 

. ' 

0 8 .  E AR L Y STAGE - • 2 . ACTUA W R S  NO T R E ,POND I NG ! G 8•201 
1 RS t: I NF O RM fl l bHT ANU • T HRU 204, G9-20l lHRU 204 , G30-20 l  
' f l OO .NO � � COMKtNC E•RL V ' THRU 204, G31-201 THkU 2�4t 
1 S T AG I NG 1 

• 3 ,  YE R IF l ED TR A JEC TOR Y D E V I ATI ON, 

• NOTE--

' TH I S  R UL E  �DE S N C l  A P P L Y  FOR OTH E � 
0 I D EN T I F IE D  LAUNCH vEHICLE 
• M ALFUNCT l O N S o  SEf FNR 6-2 , 6- 3 ,  
• 6-4, b - 7  I 4NO 6- CJ .  

M I S S I ON R EV D A T E  S E C T  ION GROUP P A GE 

APOLLO 15 FNl 5 /3 /7 1 SLV - T 8 1  
T H R U  T 84/ T 84A 6-7 



N A S A  - Ma n n ed Spacecnft Center  
MISSION R U L E S  

S E C T I O N  6 - SLV - T B l  THROUGH TB�/T B�A - CON T I N UE D  

� R U L t  CONO I T I O�/�AL�U�CTION ' P H � S E  • RUL I NG ' C U F S / NOT E S /COMM E � T S  

• 
• 

• 
• 

' 
• 

S- l !  L O S S  Of THRUST 'LAUNC� • t A .  CUFS---

• •  

a .  

C o  

• 
ANY S I NGLE ENGINE '. 
FA ILURE TO ATTAI N' 
THRUST OR L O S S  Of ' 
THRUST P R I OR TO • 
NOMINAL s-1.1 • 
CUTOFf . 

• 
• 

. 

ANY r .o ENG ! N E S- • 

FA ! L U I< E  TU A T TA I N ' 
TH R.US T CR L O S S  OF ' 
TH R U S T  . 

' 

' 

• 
' 

' 

' 
' 

THR E E  OR MORE ' 

ENG I NE S our ' 

• 

1 .  Pk i C R TC s-I va • 
TU C C I  . 

C A P A S !  Ll TV ' 
' 

' 

2 .  A F T E R  S- 1 V B  TO ' 

C O l  ' 

C A P Ati l l l TY BUT ' 
P R I O R T O LOW ' 

L E V E L  SENSE ' 

AR M  ' 

. 

• 
' 

;. Af TE R Lu• ' 
LE V E l  S E � SE ' 

AR M ' 

' 

' 

I A I 3 C ONTROL ' 
E NG I NE S  • 
CuT ' 

' 
' 

' 

I B l  All ' 

E NG !  NE S ' 

CUT ' 
' 

HI SSI ON 

• 
• •• • 
. 

• 
• 
• 
. 

• 

• 
• s. 
• 
• 

• 
. 

' 
' 
. 

' 

' 

' 

• c . 
. 

. 

' 
' 

. 

' 

' 

. 

' 

' 

' 
• 
• 
' 
' 

• 
' 

' 

' 
. 

' 

• 
. 

' 
' 
' 
' 
' 
' 

• 
• 

R E V  D A T E  

CCNT INUE MlSSlll'l -
B S E  INFORM FL IGHT 
ANO F IOO , 

CONT I NU E  MISSION 
CREW W il l  ABORT ON 
ONrlOARD L I M IT S .  

ABO R T / EARLY S T A G E /  
CONT I NU E  H l S S l UN 

1 ,  ABORT -
� S E  l ,..,fCFI/'1 F L I GtH 
AND T RA f\ S M I T  AHORT 
R E QU E S T .  

2 .  E A RLY STAGE -
A S E  I NF C RM FL I GH T  
A � D  KCCUMMENO EARLV 
S T AV I t-.G .  

3 .  E ARLY S T AGE/ 
C ONT ! ,UE M I S S I ON 

I A I E ARLY STAGe -
S S E  INFURM 
F L I G HT AND 
R ECOMMENU EARLY 
S TA G E .  

' I .  T H R U S T  OK SW i TC H E S -OFF I K2 8 5 - 2 0 1  
' THROUGH 2 0 5 ,  K 2 8 6- 2 0 1  Tt!RDUGH 2 05,1 . 

' 2 .  T H � US T  C H AM B ER PR�SSURE- l ERC 
' I D l 3- 2 Q l  TliROUGH 2051 • 

' 3 .  LONG lTUO I ttAL ACCELE R AT ! O' 
' ( AZ-6!"'1 3 1  • 

' B .  CUE S---

' l •  T HR US T OK S W I TC H E S  OFF ( K 2 3 l ..:.l 0 1  
' THRL)l)GH 205-- K 2  3 2- 201 TH I HJ 2 0 5 .  

' '-• THRUS·T C HA MBER P R E SSURE l E R C  
' 1 0 1 3- 2 0 1  THROUGH 2051 

' 3 . L O N � I TUO I N 6L 
' f A Z- 60 3 1  

' C .  C U E S---

ACC E L O R A T !  0� 

' C . l .  TH<UST CK S W I TCHE S O F f  
' I K 23 l- 201 THRU 2 0 �-- K 2 3 2 -201 T H R L  

' 2 0 5 1  

' 2 .  THR U S T  C H A M � F. R  P R E �SURE l E RC 
' l n l 3 - 2 ry l  T H R U  2� 5 1  

1 3 ,  L O � G I TUD I �4l 
1 ( A2-60 3 )  

' C .. NOTE---

A C C E L E R A  T l  0� 

• A F T f R  PROGRA�MEO S- 1 1  C�NT£R �NG I N E 
' CUTOFF , E N G I N E S O�T RE F � R S  O N L Y  TC 
• CONTROL ENGtNE 5 .  
' 

' 

' 
. 

' 
' 

' 

' 

. 

. 

• 
I t; .  CONT(NUE MISSI CN - 1 

8 S E  I N F O R M  1 

fl IG.HT I 

S E C T l u N  GROU P  P A GE 

A POLLO 1 5  f � l  5 / 3/7 1 S L V  - T B l  
THRU T B4 / T B4A 6-8 

1 1 4  



N A S A  - Ml n n ed SpiCtc raft Center  
M ISS ION  RULES  

SE C T I ON 6 - S L V  - T B l  T"ROUGH T B4/T B4A - CONT INUED 

R R UL E  C OND I T I ON/MALF U NC T I ON ' P H A S E  ' RUL I NG ' CUfS/NOTE S /C O M M E N T S  

6- 8 

o- q 

------------------------------ -------�-----------------------------------------------------------
' 
' 

S- 1 1  STAGE AN.Y ' lA.UI\CH ' A�ORT / E ARLY STAGE/CONTINUE ' .  
S I N(;L E AC T UATO R ' ' M I S S I ON t 
HA RDOV E R l � BOAilC ' 

' 

·, ' 

A ,  PH 1 UR TU S-l VB ' ' A ,  A th.IH T -
TJ C U I ' ' BS E I N FO RM FL I GH T 
CA PA � I L I T Y ' ' ANL.l T R AN S M I T A BO RT 

' ' R E <JU ES T  
' ' 

e • b i:: T WU . N  S-l \1 0  . ' 8 ,  E A K l Y  STAGE -
TJ C U I  ' ' 
L A P A b l L I  r v  ANO . ' l::)S f:  INfORM fL I GHT A N D  
=\() S E C  ' ' R E COMMEND E /IRLV 
Pf.! L UK. TC >- 1 1  . ' S T AG I NG 

Ci.J TOF F . ' 

' . 

c .  A F T t: R  S- 1 1  ' • c . C 1...NT I NtH: M I SS J c� -
C U T :1FI- � � �us ' ' 
,,, S E C  ' ' b S E  I )l;fJJ R p.t  FL l G H T  

' ' 
. ' 

. ' 
' ' 
. ' 

. ' 

. 

. 

S- 1 1  SEt.: C"'U P L AI\t 1 L A Uf\L. .. • ABORT -
S F PA� A T I ON F A I L S  TU • 
r; L C U" AT T B 3  + 3 1  t 
� l l  ' 

M I  S S I  O·� 

' PSE J �FURM F L I GHT A � G  
' T R ANSM I T  A 8 0RT R �WU E ST • 
' C R E w  AAORT Pk l r;R TU T i n  

1 + 6 6  SI:: C .  

R t: V  C ti T E  � f: C T  !UN Gf.lllUP 

A F L L L n  l F r-. l  3 / 3/7 1 ::. L V  - T I H  

THKU 1" B4/ H�41l. 

' CUES---

' 1 .  YAW ACTUA TCR PO S I T I O N E X C E t: O S  

1 + 6 OEG ( G 8- 2 0 1  THRU 2!'4 , G 3 C - 2 " 1  

I T Hfol U 2 0 4 l  

1 2 .  P I TC H ACTUATOR P O S I T I C t-
' E X C E E U S  + 6  D E G  ( G 9 - 2 0 1  TH RU 2 J 4 ,  

' G 3 t- zr q  T Hq; U ?.04 ) 

' 3 .  A DJA C EN T CONTROL E NG I N E 

1 AC TUATOR I N  SAME PLANF MOVE S 4 l / 2 

' DEG I N BiJAR Q  C SA � E  ME A SU R E ME N T S  A S  
1 CU FS 1 AN 0 2 .  

' NU T E S - --

• 1 .  T H E  C R E W  SHOULD ABORT OR F ARL Y 

1 S TAGE A S  SOON AS POSS I H LF. AF T F R  

• M A L F UN C T I O N  O C C U R S  TO P R F. C l U D t  

1 EXCESSIVE TH f R M A L  I? R O B L E M  I N  A F T  
1 I N T E k S TAGE • 

I CUES---

' J ,  SE CON D PLANE 
1 I N D I C A T I O N  SHO " S  NO 
' ( M86- 2 0 6 1  M 87-2 1 6 1  

S E P A � A T I O � 
S E P A R A T J O/\ 

1 2 .  GU I DA N C E  MOD E WORD 1 MODE COOE 
1 2 5 H I T  0 1 5  R E MA I N S l E R O  (H6n-603 • •  

1 3 .  I GN I T I ON B U S  \IOLTAGE R E MA I N S  A T  
1 A P P R UX I MA T E L Y  2 8  VOL T S  C M12 5-2 � 7 ) .  

' 4 •  k EC I R CULA T I CN B U S  VOL T A G E  
1 � EMA I N S  A T  APP R O X I MA T E L Y  56 V JL T S 
' 1 /H l l-207 J 

1 N O T E S---

' T HE C R F W  S�OULD ARnRT A S  SOON AS 
' V O SS l f'> l E  A f TER MA.lF UNC T t UN uCCURS. TC 
' P K ECL UDE E X C E S S I V E THE R MA l  PROBL E M S 

t I f\!  A F T  I N TE R ST AG E .  

P A GE 

G-9 

1 3 5  



N A S A  - Mtn ntd Sp1cec nft Center  
M I S S ION RULES  

SEC T I O N  6 - SlV - T B 1  T H ROUGH T B 4/T84A - CON T I NUED 

R R UL E CONOI T I ON / � � LFUNC T I O N 1 P H A S E  ' R U l iNG • cuf. S / N O T F S/Cr�M f � T s  

- - - - - - - - - - - - - - - - - ------------------------- -------- ----------------- - - - - - - - - - - - - - - - - ----- - - - - - - - - - - - - - - - -

6- 1 0  

6- l l  

S- 1 VB l OS S  OF .' lAU�CH 
HYDRA U l i C  F l U I D  ' 
PK I OR TO F l A ST S - I V B '  
B URN 1 

S- I VB S T A G E  L O S S  OF ' 
T HR U5a T 

A .  FA I L S  TO A T TA I N  1 L AUNC.H 
TH� U S T  C R  ' 

PR � MA T U R E  ' 

SH J T U C w N  P k l C� T O '  
O b T A l � l NG PARK I NG '  
OK I3 1  T 1 

�. �HUTDC:t�N P R l CR 1 TLI 

TU AC H I E V I NG 1 

M I N I MUM I 
� E Q U l R E O  I 
APOGE t: Al Tl TUDE 1 
ANU E NT�Y I NTO ' 

T� 7 F CR R t: A SGNS ' 

OTHER THAN A 1 
PRfJPE L L ANT 1 
UE PLE T J UN t 

' NO S - I V B START - • cues---

' S S E  I NF O PM FL I GHT AND 
° F I OO AND R E CCMM ENO NO 
0 5- I V B S T AR T 

' 1 •  H Y DR A U L I C R F. SE R VO I R  O I L  L t V �: l  
t AP P R O X Z EJ< • J  P F RC E t-. T  ( L  7-'+ 0 3 )  • • 

1 2 .  HY DR A UL I C S Y S TF M  PRE SSURb L E S �  

1 C APCOM AOV I S E  CREW ' THAN 1 700 P S I A  ( 0 4 1 - 411 3 ) .  

t .� . H Y ORA IJL l C R E S E KVU I R  P K E $ S IJ R f:  
1 APPI<llX ! F � Q  P S I A  ( 0 4 2-40 3 ) . 

· �· 1 T t  s---

' 1 .  L 7-403 PL U S CNE UF THE CT H E �  
' CU E S  A R E  R �QU I R E n  FOR l MP L t M E NT A T I C � 

• U F  TH I S R U L E .  

' 2.  • I F  h. L L  THREE C U F ;) 
' F UNC T I ON I N G  P R O PE R L Y ,  T H E Y  
· � EQU I P FO F O H  I MP l EMENTA T I O N O F  
t- k iJU · .  

' 3 . S PAC tC q A f T  5HDULU H AVE 

1 C A P A � I L I T Y  A T  S- 1 1  C\JTOF� 

c c  I 

' 4 • .H S- 1 1  C UT1 F F ,  THE C P E W  SHOU L L  
1 l � H I � I T  r•tE  S- I V B S TA R T W I TH T H F  
1 TRANS L I> T l lJ N  HANDC CNTROLLER. 

' C UF. S---

' I ,  T H R U S T  C HA MB f R PRf S SURE - I E Rf 
t A. S P AC ECRAFT SEPARATia-.1 -

t B S F  J �F C R M  fl i �H T  AND 
' F 100 

' (  Dl-4(1 1 J .  

' 2 .  T HRUS T rK S � f TC HE.S 
I ' K l4- 4 0 \ ,  K 1 5 7-4 C U . 

(! F- f  

' 3 .  LOPI.!G I T LJU I N AL �\. C E: L E RA T I ON - Z E RC 
' ( A 2-60 3 ) .  

1 4 . T B t:i  I S  IN I T I A TE O ,.  MODE C ODE 2 5 1  
t BS t I NF C R� fl l h H T  ' B I T  0 2  S E T  T O  ON� I HM-603 1 ,  
1 AND COMMA�O T8 E ART H 1 UR �B I T AL CO NF I � U R �T I UN ' 5 . T t-\ 7  l S IN I T I A TE D .  MODE C O D E  2 6 ,  

' � I T  020 S E T  T O  O � c  I H60-60 3 1  

I NOTES---

• I .  SEPARATION W i ll BE REQUI RED FOR 
' VIOLATION OF FI'R 7-6 OR FI'R 7-14, 

T H E  S PA C E C R AFT SHOUL C ' 

REMA I N  ATT ACH ED TO T � E  1 2 ,  
� - I V B/ I U ANO MUN I TUH L H 2 ' 

AND LOX T A NK U L L A G E  1 
PRf S SURE S .  I f  SEPA� AT lGN' 
IS R E �U I RE D ,  THE ' 
S PACt,�AFT SHOUl D 0 
l �ME D I A T E LY GU TO A 1 

S A F E  D I S T A NCE f 70on F T ) ' 
FROM THE S - I V B/ I U .  ' 

FOR A FAI LURE OF Tt£ 5-IVB TO 
RESTART THE ONBOARD PRCJGIWI Will 
RECYCLE TO TB5 THROUGH TB6C FOR A 
SECONO RESTART OPPORTUNITY. 

Ml S SI ON R E V  C A T E  � E C T I L �  GRUUP P A GE 

APCLLD 1 5  F Nl 5 /3 / 7 1  S lV - f B I  
T H R U  T e4/TB4A 6-10 

l 3 6  



N A S A  - Ma n n e d  S pacec raft Center  
M I S S I O N  R U L E S  

SEC HON 1 - SLV - TB5 IINO TB1 - CONCLUDED 

k F� Uli:. (.1)1-ID I T I ON/MALF-UNC H ON ' P H A S E  I RUUNG • t U F S / Nn r � s tC(JMM � " ' s  
- - - - - - - - - - - - -- - � - - - - - - - - - - - - - - - - - - - - - - - - - - - - � - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

' 
' 

' 

S� I V �  C(JLU HEi i UM 

�HL' T u F F  VAL \I E S  

� A I L  OPE N 

I L AlJI\(.1-- • c u e s - - -

A .  PK I C K T L;  L AUI\CH ' 

t S C A P l  T O W C k  I 

Jf T T I SO N  I 

H .  � � T W� E N  LAUNCH 

E :> C A P C  H .. wf.: R • 

JF T T I S\JN A/\,0 5(1 I 

St: C P r� I C>c TO I 

5-1 1 CUTOFF • 

L o  1\f T [ G.  S- 1 1  C U T UFF ' 

�l !�U� 5 1  S f C  ' 

M I  S S I I.H 

' I • 

' A .  ABORT - ' 
1 B S E  INFOKM FL I GHT A N D  1 

I T � AN S M l T  At:>CRT Kt:.IJUE�T I 

' B .  t ll k l  Y STAGE -
' 

' 
B S f  l N f G R �  F l l GiiT A N U  

k E C U M M E N C  E AR L Y  S TA G I N G  ' 

I Mt-l f C I AT EL Y  

C O L D  HF L ILJM P E G  D I S C H A R • i E  

P �<. !:: SSlJPI: r�F MA i r-.j S  G � l A T t R  

HI!\N ?;f'o"'\ PS I A  FO� A 

M I � I MUM 0� 2 1  S E C ON D S  

l !l l 0 5- 4 1 3 )  

2 .  UJX U L L AI;f iJR E S S U II f:  A f  

' C .  ClJ1>Jl I NU E  MISSICN -

K £ V  G llT f  S f C T l O N  Gf.IOUP 

H l ! E F  S F TT I �G 1 4 1 - 44 

P S I A I  Mtl) k t:: L I E V I NG 

:1 .  C 1 L O  Hf llO T T L E  PRE S S U R E  

O F C AV I f\.lG (0 ;? 1} 1 - 't ' D ,  

D Z 6  3-41') 3 l 

' A L L  C U E S  M I J S T  P W IC A T E  TH( f A I L UR F:  
' f i J I<  U•1 P l f M E "i T I\ T I C: f\ [)!= T H I S I<U L E .  

P 1\GE 

A P CLLIJ ] 5  F l\ l  '3 / 3 / 7 1  S L V - Tt:H 
HlRU T U 4 / T rl4A 6-11 

1 37 
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� I TE M  

N A S A  - Manned Spacecraft Center  
M ISS ION RULES 

S E C T ION 7 - SLV - T B 5  AND T 8 7 - CONTINUED 

SUMMARY OF COAST PHAS E RUL E S 

7-1 I N SUF F I C I ENT P�OPE L L ANT 

7-Z LCSS OF ONE APS HOCULE 

7- 3 �A I N  FUE L  VALVE F A I LS TC CLOSE 

7-4 MA l �  C X I D i lcR VALVE F A I LS T O  CLOSE 

7- 5 KANGc SAF ET Y S Y S T EM NuT SAFED AFT ER I NS ER T I U N  

7-6 COLD HE L i uM SHUTOF F V A L V E  F A I L S C PEN 

7- 7 AUX I L I A R Y  HYDRAUL I C  PU M P  F A I L S  

7 - H  L C S S  GF  A T TI TUOE CONTR C L 

7-Y C ON T I NUOuS VENT R E GULA TCR F A I L S  T O  O P EN 

7- 1 0  A P $  U L L A G E  ENG I N E  F A I L S  0� 

7- 1 1 Rt S E R VE O  

7- U :  R E S E R V ED 

7- 1 3  I U  E �V I k GN,�E NTAL C C NTR CL SYS T E M  F A I L S  

7- 1 4  C GMMC� �UlKH E A U  CE L l A  P 

7 - 1 j  L G $ S  Of S - I V B  S TAG E PNEU�A T T CS 

7- l o  �-< t Sf � \1 1:: 0 

7- 1 7  LHl T A N� V E N T  F A I L UR E OR L E A K  

7- l B  L u •  C U L U  HtL I U� S U f P LY 

7- 1 9  L O X TANK ULL AGE P K E $ SU• E IS L E S S  T H A N  3 l  PS I A  

1-2n J- 2 E �G i h E S TA� T B l T T L E  P R E S � U R E  OUT S I D E k F S T AR T  L I M I T S  

7 - 2 !  P U  V A L V t  F A I L U P F  

7- i. t.  S- I V B L C S S  Of· h Y f. R /IU U C  F LU I D  

7 - 2 3  RESHVED 

7- 2 4 kl:: S t: R V I:::D 

7 - 2 �  L � X  � C N - P NU P UL 5 1 V E  V EN T  F A I L S  T O  C P E N  

7 - 26 L h 2  LATC H I NG V E N T  V A L v t  F A I L S  Ttl O P E �  

7 - 2 7 Gl-1 2 STAR T tlUTTLE  U U,.. P F li i LS T G  UCCUR 

7- � d  C U L O  H E: L I L!f.' OU�P f A I L S TO OCCU� 

7 - 2 9  Kf S I:: R IJ E D  

1-3() KE SEK\IED 

T H �  f UL L L- l hG M I S S i uh RU L E S  ALSC A PPLY TU THI S S E C T ION---

o- 3 I �t � T I AL PLATFORM �A J l U R E - ACC E lEkCMET E R  

o - 4  LA UNCH V t H I C L E  I NE R T I A L  PLATFORM FAI LURE - ATT!TLE REFERENCE 

M I S $ !  ON R E V  D A T E  S E C T I CN 

A POLLO 1 5  FNL 5 /3 / 7 1  SLV - T B 5  

AND T B 7  

GROUP 

l 3 A  

P A G E  

7-1 



N A S A  - Manned Spacec raft Center  
M I S S I O N  R U L E S  

S E C T I O �  7 - S L V  - T B 5  AND T B 7  - CuN T I NUEO 

K RULk CONOI T I ON/�ALFUNC T LON ' PH ASE ' � UL I NG ' CUES/NOT E S /COMM E N T S  
- - ----- ----------------------- --------------------------------------------------------------------------

7- 1 

7- 2 

P R I OR TU R E S T A R T ,  ' E A R T H  
1 1\i S UF F IC l E NT ' O RB I T  
PKUPE L L ANT R E M A I N S  ' 
F u k  ACH I E V E M E � T  UF ' 
A C C E P T A B L E  1 
A L TE R N A T E  " I S S I ON. 0 

L O S S  Of CNE A P S  
1"1llOUL E 

A .  TIP.i T C  T B 6 + 9  
>l i N  2 0  S F. C  

' 
' 
' 
' 
I E .A R T I-< 

' O R �  I T  
' T LC 

1� . T� 7 T C  T B 7+ 1 5  MI N ' 

c .  TH 7+ l '5  M l l'l TG L i•l I 
E J t C T I C/\ I 

D .  L·� E J tC T I Lll\o Td 

Yfi W .'1 MH: UVI: k 
C t l i"'P L E. T t:  

F .  Af T E r{  V A �  ' 
A T T I T UDE �A��JVF R 1  

CUMPL I: T E  1 

1 NO S - I V B  R E S T ART 

' 
' 

' . 
I C U E---

' BS E  I NFORM F L I GHT A N C  
1 RI: C llMMENO NC S - I V B  
' RE ST A R T . 

' P R O P E L L A N T  R E M A I N ING A S  A SC E R T A I Nf C  
1 DlJR I N G  R E AL-T I ME EVALUA T I O N S  

1 A .  COf'..IT i f\U E  M l SS iwN 1 CUfS---

1 .  B S E  I NF G R M  F L I GHT 
A N D  C CMMAND- S - I V B  

BUKf\i I<I C D E  ON 

' 1 .  M A N I FOI.. O P R E S SURE 1 ... 00 . 1 Bf l C "-

' 1 00 P S l A I D 70-41 4 1 o  1 0 7 1 - 4 1 4 1  

2 .  C R EW W I L L  S T A t HL i l E  ' 2 .  "'A N I F ciL O  PR� S 5URE MOO. 2 BE L C iro  
T HE V E H ICL E W I TH CSM 0 1 0 0  P S I A I D 72-41 � 1 o  1 0 73-41 5 1  
k C S  1 

• e . CONT l �U �  M I SS IUN 

1 • .  BSE � � �ORM �L I GH T  A N D '  
C Ofoo\MAND - F-CC POW I::R 1 

U f f  ' 

2 .  C R Eo W I L l  ST A d l l l E  0 
V t H I C L E  W I TH C�M R C S t 

' C .  CJNT I �U E  � I S S I UN 

1 .  � S E  I NFORM F L I GHT A N D '  
CUMMA�C - FCC PLWE� ' 
n F F  ' 

2 .  C K Ew D I S CRET I ON FLI-I. ' 

DOCK. I f\G I 

' D . CU�T l �U E  M I S S luN 

l .  � S C  l N FvRM F L 1 t;Hl Al� D '  
C O�MA�U - F C L  PUWER ' 
O f f  

2 .  S P AG t C � A FT h i L L  DU 
EV AS i V f MAN CU V ER 

� .  UC �CT I N I T I A T E  T � d  t 

� .  B � E  PERFCRM NON
P �UPU L S I V E  S- I ve 
S A F I NG RY G�OUNO 

C CMMANO 

1 E .  CONT INUE � I SS l �N 
1 B S �  I NF C R �  F L I GHT A'�U 

1 1 .  A F T E R  U L L AGE HU� � �  
I C C M��NU - S- I V H  �URN 
1 1'1C.DE �N 

1 NO re s---

' L I M I T S  I N  F M R  
' COND I T I O N / M A L F UNC T I ON 1 1 0 1 ' 

' APPL V TG tHE f A.t lURE 

' CUND I T ION / M AL F U NC T I UN E .  

2 .  A F T EN L C X  DU M P  AND ' 
P � I OR TL APS RU� � ,  ' 
C C�MANO - S- I V e  BURN t 

M O D E  C F F  

3 .  A F T f H  COMPL E T ION UF 1 

U.INA� IMPACT !:!URNS. • 
COMMAND FCC P O W t �  ' 

uFf • 

DU 
I �  

7-8 
NCl 
7-2 

e i S S ! U� R kV D A T E  S E C T I O  GRUUP P AGE 

A P CllO \� F �L S / 3 / 7 1  5LV - T S 5  
AN D  T R 7 7- 2 



NASA - Ma n ned Spacecuft Cen ter 

MI S S IO N  RUI.IE S  

S E C T I ON 1 - S L Y  - T 8 5  AND T 8 7  - CON T I NU E D  

k R Ul� C UNO I T I ON / MAL f UNCT I ON '  P H A S E  ' R U L I NG ' C U E S/NO T E S /C O M M E �T S  
-- ----- ------------------------------ ---- --·--------------------------------------- --------- - - - - - - - - - - - -

7-3 J-2 E NG I NE M.\1 N 

F U E L  VA L VE ( f'!F � J 
F A I LS TO CLOSE AT-

A .  F I R S T  S � l  VB 
C U T  O F �  

'" StC ONu S - 1  v e  

C U T •:JF f 

M I S S I ON 

• . 
' ' 
• • 

• • 
• • 

• • 
' E AR T !- ' A , 
• U Rfl i T  ' 

' • 

' ' 
' ' 
' . 
' . 

• ' 
' . 
' . 
. . 
• ' 

. ' 

. ' 
' • 

. . 
' . 

• ' 

' ' 
I ' 
. • 

. I 

. • 
' • 
' ' 
I . 
. I 

• . 
. • 
. • 

• • 

. I 

' • 

' I 
' • 
. ' 
• n c ' B , 
• . 
• ' 

. . 

. • 

' ' 

' . 
. . 
. • 
. ' 

k E V  Ll 4H 

CONT I NU E  M l  SS I ON 

1 CUES--
' 

' l . M A I N  
' I  Goft- 40 U • 
' 

F UE L IIAL VE POS I T I O � 

' 2 ,  M A I N  F U E L  VAi.�E OP!; N I KU 8•4':)'1 1 ,  
B S E  I NFORM FL I GHT AND • 

C C �MANO ( A S AP I --- ' 

l ,  P K E V A L V E S  AND 
R E C I R C � HU T O F F  
V A LV E S  C LO S E D  
I S E E  NoTE 1 )  

' 3 ,  F U E L  F L CW'!E TC: R F LO W R A H  
1 I F 2-40 1 1 ,  . 
' 4 .  FUEL R E C I R C  FL DWR A TE C F 5-404 J ,  

z .  A T T EMPT Tu C Y C L E  AND ' NUTES---
C L C S t:  pllf V  • 

I F  S U C C t SS F U L o  B S �  
COMMAND- - -

3 ,  f' R c\I A LV E AND K EC I R C  
S HU T O F F  V A L V E S 
O P EN 

I F  U NSUC C ES S F UL A NO 

M � \1  CONF I � M EO F U L LY 

O P EN , RS E C CHMAN D---

4 . MA I N S T AGE E N A BL E 
N O ,  2 - O N 

5 .  �U RN MODE A ON 

CJI'<T I "U E  M l �� I O N  

' l ,  IF T H E  MF \1 I S  O f' E N t  T H E  LH2 P UI'P 
' IN L I' T P R E S S UR �  W I LL GO TO Z E R O  A F T E R  
' CUMM AN D A C T ION I A . l l •  

' 2 .  T H I S  F A I L I.IIF W I L L  R E QU I R E 
' E V AL UA T IU N  OF L �2 R E S I D U A L S T C  
' OE TFR� INE ADfQUA C Y  FOR T L l  V E L OC I T Y 
' CU TO F F I R E F  F MR 7-1 1 • 

' 3 • A f A I L URE F O L LO W f Nu S E C OND 8 U R �  
' CUTOFF W I L L R E Q U I �E A RE-E V A L U A T I O� 
' O F  L UNAR I M PAC T V E L OC I T Y  DE Sl R E D  • 

' 4 .  If THE !o!RV D O E S  Nl.ll C L O SE ,  THE 
' I< E SUL T W I L L  B f  A N  E XTENDE D FUEL L E A [ 
' JUST PR IOR TO T L I  I G N o  AND T H E R E  

' W I L L  BE NU L O X  AND L H2 
' R E C I R CULA T I ON .  fNG I NE START W L L l  

' OCCUR 1 S F C ONO S E AR L Y , 

' 5 , I f  THE 'IR V D O ES NOT C L OSE , F l"� 
' 8- 4  SHOUL O NOT B E  I H P L E HE NT E D  S I N C E  
' I T W i l l  R � S IJL T I ll  A S I MUL T A NE O U S  L O •  
' AND L H2 D U "' P .  

BS f lNF OR� FL I � H T  A N D  • 

1 .  A T T E M PT TO CL O S t  � F V  ' 
W H E N  L OX DU� P  I S  ' 

C C M P L E T E .  !l S E  01 0 .  ' 

� .  P R EV A L \I E S  AND �f C I R C ' 

V A L V E S  C L O S F. ' 

S E C T ION GKOUP P A GE 

A P C L L O  1 5  F � L  � / 3/7 1 S L Y  - T 8 5  

A N D  T B  1 

loftO 



N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

S C r T I J .� 7 - SlV - T B 5  A�O T B 7 - CuN T I/'>�llEO 

k k U U  (.U"'lJ I T I U I\j / M ALFU�C H ON '  P H A S E  I RUL I NG • c u E s t �t l T F S/CnM� f � T S  

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - -- - - - -

,_, 

. . 

. . 
J- 2 t NG I "E M A I N  . • ' C U E S - - -

u X ! D l l E K  
1-' A I L �  r o  

A .  F i R S T  

C U H H - r 

" ·  S f C  rJNLJ 

C U T  .JF F 

VA L VE ( MD V )  I . 
C LO SE A T- - - 1 . 

. . 
5 - I  VB ' E AR T M ' A . 

' U R B I T  . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. • 
. . 
. . 
. . 

. 
U U f< J". • r L C  I :i o  

. . 

. . 
. . 
. . 
. . 
. . 

I'l l SSl U·'l k E V  IJ A T E  

1 1  • .'•l A I N O X I O I L F R  V A L V E  PO S I T I C f'.. 
1 ( G 3- 4 '"'� 1 1  G R E A T E R  THAN 1 0  O E G  • 

CllNT ! MJ E  M l S S IWJ/ 
NO S - I V B  RESTART -

� S E  I NF O R M  F l l h H T  Al'lO 

C C M M A N O  I AS A P I -- -

1 .  P R EVALV E; S  Al\10 

P E C I R C  S HU T O F F  
V A L V E: $  C LLJ S F O  

l .  A T T E M PT TO CL O S �  

M G V  

I F  A . 2  I S  SUCC F S S Flll , 

H S f.:  I N � :1 R M  F L J l_, IH 
Ao<O COt'MAND -

' 2 .  � A T N OX I O I  Zf:R V A L VI:: 

I ( K l Z 0 - 4 '1 1 1 . 

1 3 .  u : x  f- L OwME T E R  F L O W R A T E  

' Gk E A T � k  T H A N  4 7  L � / S E C  • 

I 1\ JE C f O R  

• �HJ H �� 

U P l � - U I\  

P k E S :::. IJ )o( F  

3 .  P R E V A L V t S  ANO R E C J J;. (  1 l .  I F  THE '>10V 1 5  O P E N ,  THF L U X P U M F  

S HU T G F F  VAL V !:: S t l P f: N  ' I N U  T P k E S S UR E  W I LL G O  T O  Z E R O  AF T £ 1<  

I F  A . 2 .  I S  IJN .) ;; C C E S S F U L , ' CtlMMANO ( A l )  • 
B S t  l h F L 4 �  F L I GH T  ANC 1 

I< E CLl M M t: N O  f.,;Q 5- I VB 1 2 .  t H I S  FA I L URE W I L L  K E OU I � t:  
K E ::) T ll n  ' t: VA L UA T J f) N  Of- L C X  R I:: S I DU A L S  T C  

' fJ f" T F R:• I N f  A U FQUA C Y  FOP Tl l V E LOC I T Y  

' ( U T f ) f-f  I F< E F  I-"1R 7-1 ) 

LC NT I I\0 E M i � S I !JN 

B � t:  I �FU RM F L I G H T  A � U  1 lJ � L TA V F L G C I T Y  R E �U I R E ME N T S  

1 .  A T T t � PT T O  C L OS, c  MOV 1 

W h EN L C X  lJU "1P I S  I 

( �..> M I-' L E T f :,  H !:> t:  (.J"1MANlJ' 

2 .  P R E V A L V � !:>  ANU R L C I R C  1 

V A L V t S  C L U S I:: . 
t 

.::. E C  T I C f\  GKOUP P AGe 

A PC L L O  1 5  F N L  S / 3 / 7 1  S L V  - T � S  
A N U  T t H  7-4 

1 4 1  



N A S A  - Ma n ned Spacecnft Center  
MISS ION RULES  

SECT ION 1 • SLV • T85 AND T 8 7  - CON T I N UED 

I< �ULE CON D I T I ONI�ALFUNCTION' PHASE ' RUL I NG ' CUESINOTE SICOM�ENTS 
-- - - - - - ------------------------------------------- --------------------------- ------ ---------------------

H.ANGE S A F E T Y  
.
S Y STEM • E U  

N O T  SAFED AFTER ' 
I N SER T I O N  ' 

A. PROPE LLANT ' 

D I SPE R S I ON ' 

SYSTE M  NCT AR�ED ' 
• 
• 
. 

b. PI\ OP E l l A N T  I 

U I SPE R S I GN ' 

SYSTE � A RME D AND ' 
RSO H A S  NOT SENT ' 
Mf CU 1 

M I SSI ON 

. 

• 
• 
• 
• 
• 

' A. CONT I NUE M I SS I ON 

' BS E I NFORM ·FL IGHT AND 
' RECUMMENC RSO S END 
' S A F f  COMMAND 
' 
0 6 , S PAC ECRAFT S E P A R A T I O N  

1 B S E  l N F C R �  FL IGHT A N D  

' 1 .  R ECOMMEND 
' S P ACECRAFT 
' S EPARAT I CN TO A 

' S AFt D IS TANCE 
I ( 7000 F T I .  

2 .  W HE N  SPACECKAFT HAS 

REV C A T E  

. R E AC H E D  A S A F E  
D I ST A NC E ,  

R ECOM�ENO RSO SfNO 
S AF E  CCMMANO. 

S E CT I C �  GROUP 

A POLLO 15 F �L 5 13 / 7 1  S L V  - T B 5  
AND T 8 7  

• cues---

0 1 .  F I P JN G  UN I T  I RS fBW G R E A T E R  

' T HAN O R  E �UA L  T O  1 . 6  VOLTS 
' I M 30-4 l l l .  

' 2 •  F I R I NG UN I T  2 R S  E B W  G R E A T F �  
' T H AN O R  EQUA L T O  1 . 6  VOL T S  
1 ( M 3l-4 l l ) . 
• 
• 

0 3 .  RANGE SA FET Y RECE I V E R  NO. 1 

' EN ABL E I N 5 7·4 1 1 1  BE TWE E N Z o 4  AND 4 , 5  
I VOL TS. 

' 4 ,  RANGE SAf E T Y  RECE l VER N O .  2 

' ENABLE ( N 6Z-41 1 1  8ETWE E N  2 . 4  AND 4 . 5  
' VO L T S .  

0 5 , R S O  D I SPL A Y AND C OMMAND S Y S T E �  
' S TATU S .  

• No TE s---

' l •  R S U  S HOULD N G f  A T T E MPT TO SAf F 

' T HE RANGE S A F E T Y  R<C E ! VE R S  UN R E V S  2 
' ANO 3 UN T i l  MCC C ONF I RM S T H E  
' P ROPELL A"T O! SP� R S ! O N  S Y S T E M  I S  NCT 
' ARMED {COND I T I O �  � ONL Y , .  

' 2 .  F ! THER CUE 1 OR CUE 2 I S  
' SUF F I C I EN T  FOR l �PLo�E NT I NG RULE B o  

' 3 . CIJ E S  3 4 A R E  �AL I D  O N L Y  WHE N T H F  

' VE H ! C L F I S  R ECE I V I NG 450 M H Z  
1 f< A D I A T  JON. 
' 

PAGE 

1-� 

1 42 



N A S A  - Ml n ntd S piCICrtft Center  
M I S S ION R U L E S  

SECT I O N  7 • SLV • T85 AND T 8 7  • CON T I NUED 

K R UL E CUNO I T I U�/MA�FUNCTI O N '  P HA SE 1 RUL I NG 1 C U E S / NOT E S /COHM E �T S  

7-• S- I V8 S T A G �  C.O L O  

HE L I UM SHUTOFF 
VALVE S F A I L  Tu 
O PEN I N  

A ,  TB 5 

R .  Tti 1 

' E A R l �  

. 

. 

• 

. 

• 

' T L C  

• cut:s---

' 1 *  CULO H E L I UM R EGULATOR O I S C H A R G E  
' PR E S S U R E  GREA T F. R  T H A N  2 0 0  P S I �  
• I 00105-�C l l , 

' A ,  CONT I NUE >· I SS I ON / SP ACE-
' CRAFT S E PA�AT JON 

• 

' 2 .  L O X  TANK ULLAGE 

• I 0017q-40 6 ,  00181•406 1 ,  
P�E S SU R E S  

8 S E  I NFO RM FL IGHT A N D  

l ,  V E �T LCX TANK 
1 3 .  COLO HE L I U II'  BOTTLE PRE S S U R E  
' DEC� Y I NG ( 0 26 1 - 4 0 3 ,  00263-403 ) .  

2 ,  A T TEM PT TO C L O S <  T H E  • 

S T AGE CULD HE L IUM ' NO T E S---

V A L V E S  1 

I F  2 I S  SUC C f S SFULo 

3.  T E R M I NA T E  LUX V E N T  

I MMEO l A T ELY 

IF 2 IS UNSUCC E.: S S FUL , 

4, T E R MI NAT E LUX VtNT 
A FT ER � M I NUTES 

' 1 . ACT I ON R F ,UI REO TO AVO I C 
' EXCFFl> lNG · LOX H OVE R PRE S S  LR 
' BULK H F A D  P O S T I VF. DE L TA PRE S S  l i � I T S  
1 ( F MR 7- l 4 ) , 

' 2 .  S F E  F MR 7-1 8 FOR RE S T A R T  
' C RJT ER I A F O R  OFF - ,OM! NAL C O L O  H EL I U� 
• PR ES SUR E , 
• 
' 3 , 1 •  LO X NPV VALVE F A I L S  TO O P E '  

I F  L O X  ULL A'E ' T HE LOX VEN T VAL V E  CAN BE OPE NE D  AS 
P R t S S U R E  AT 5 0 P S I A  ' BACKUP . 
OR SATURAT EU, BSF ' 
I NFORM F L I GHT A�D ' 4 •  T H I S  f A I L URE W I L L  RE QUI R E  
R ECGHME�D I MM E D I A T E ' E VALUA T iuN U F  RE S IDUA LS T O  D E TE R�I N E  
S P ACECRAFT ; E P AR A T I UN ' AOE,UACY FOR Tl l �E LOC I TY CUTOFF A N [  

T O  A S A F E  U ! S T AN C E ,  ' LUNAR I MP A C T  O P E R A T I ON S  

' d .  C C�T I NUE M I S S I �N 

AFT E R  T B 7  + 2 M I N 30 SEC,' 
B 5 t  INFORM fl i GHT AND t 

l .  V E f\T LCX T A:I/K FLJI{ g MI N ·  1.2 src 

V E NT I NG SHOUL D  RE ' 
T EH � I NA T E D  PK lOK T O  1 
S I C  S E P ARAT I O N  1 

. 

R E V  C H E  s r c T  10� GROUP P A GE 

APcLLU 1 F ' l 5 / 3 / 7 1  ; L V  - T B 5  

A N D  T I H  7-6 

I H  



NASA - M1n ned s,acecuft Center 
M I S S IOM lULU 

SECT ION 1 - S LV • T 8 5  AND T87 - CONT I NUED 

k RUU COND I T I ON/MA�FUNCTf ON' PHASE ' �UL I NG ' CUES/NOTE S/COMMHTS 

7-7 

------------------------------------------�------------------------------------------------------

• 
S- I V• A U X I L I AR Y  • 

HYDRA UL I C  PUMP F AI L S' 

A ,  TO TURN OFF A S 
SEQUENCED 

H. TU TURN ON 

' E AR TH 
' O RB I T 

1 .  A S  S E C,IUENCED ' 
AND THE I 
H Y D � A U L I  C 1 

F LU I D  T E M P  I S  ' 
S t: L O M  UR • 

Pf<. E D I C T E tl I 

TO BE H E L O w  T O '  
1 0  OEG F I 
H E FORE t-lE X T  I 

S T.A T I CN A D S  I 

2. A T T86 + 3 
M I N  39 S E C  

' T L I  
. 
' 
' 
' 

C .  TC TLJf<N ON FUR 1 f lC 

Lnx ou�P C J-2 • 
l: >iG [ t��.t f\CT I 

Cf. .' HE I' E D  1 N PI T C H '  
PLAN� P � l UR TU t 

L U X  O U M P I  t 

1 .  E �G I NE G I ��AL I 

ANGL E L F S S  ' 
Tt-I At-.1 + /- 3 I 
V F b R. E E  s I 

2. � N b i N£ G I MdAL ' 

A N G L E  G R E AT E R.  I 
HIAN + / - 3 ' 

L> E h R E: E  S ' 

3. A T T l TUOt. EkROI<' 
Gf< f:: A Tt R  THAt, • 
10 aFGREE S 0 
UUk I NG UU�P I 

0 A, CONT I NU E M I SS I ON 
. .  

8 S E  INFORM 
FL I G HT AND 

• 
• cues---

' A • l •  S Y S T E M  PRF SSURE I D4 l -403 t .  
• 

' 2. R E S E R VO I R  L EVEL ( L7-403 J ,  

' 3 .  AF T BUS 

' I  M22-4041 , 

NO , 2 C URR E N T 

1 ,  ATTEHPT · T O  T U RN OFF ' 

AUX I U ARY HYDRAU L I C  ' 4. HYDRAUL I C  RE S E R VO I R  O I L  
PUMP A S  SOON A S  ' PR ESSUR E ( 0 42-40 3 1 ,  

P CSS I BL E ' 

' B, CUNT I NU E M I SS !uN 

BS C I NFORM FL I GH T  AND 

1. A T T E � PT T O  TU RN 

AUX I L I ARY HY D R AU L I C  

P U � P  C N  

B S E  l �F � RM FL I GH T  AI�C 

2. C OMMAND �UX l l l �RY 

HY DRAU L I C PUM P U F F  

' C .  CONT I NU E  M I SS ION 

1.  C G �T I NU E  M I S S I CI< 

tl S E  l i\ F Ci RM 1-L I GHT 

2. CONT I NU E  M I O S I U� 

HSt I NFORM F L I GH T  AND 
I NH I B I T  LCX DUMP 

3 .  CC�T l �Ut � l S S lON 

•sE I N F O R M  �L I CHT AND 
T E R M I NAT E L CX UUMP 

• NUTE s---

1 A . 1 • .  FA I L UR E It-. HYDRAUL I C  PUM F 
' DEPL E T E S  A F T  N O .  2 BA T T E R Y  I t-.  
' APPROX IMA t E L Y  9'l f!II N A ND OVERH E A T S  
' HYDR AU L I C  S Y S T E �  IN APP ROX [ ,�A TEL Y 7C 
' M I N  

• c ues---

1 B . l .  S Y S T E M  PRf S SU�E ( 04 1 -40 3 1 . 

1 2 .  R E SERVO I R C� L L E VE L  ( L l-403 ) .  

3 .  A F TER B L S NO. 2 CURRE � T  

' 4 ,  RE S E R V O I R  PR E S SURE I IJioZ-40 3 1 , 

' 5 .  HY DR AUL IC PUMP I NL E T  O I L  TE • f  
I ( C50-4 (\ l ) . 

' 6 .  PE S ER VU I R O I L  T E MP ( C 5 1 -403) • 

° C . l ,  AnUATOR P O S I T I ON I G I -40 3 1 

' 2. S YS TE M PRE S SURE ( 041-403) 

' 3 .  C H I ,, fNUS T�ETA GRE ATE R TH AN 
1 1 1 DEGR EE S (H6C-603J 

' NO T ES---

0 \ ,  A P I TC H A C T U A TOR DEF LEC T I ON I N  

' E X C F. S S  Of +/- 3 DEG REE S  J S  O N L 'V  
' EX P E C T E D  FnR THE FOLLOWI NG 
1 COND I T  10� S---

1 ( A) ERRON I::I1 U S  C Q M 'o!ANO S IGNAl 

1 1 6 1  AC TUATOR F A I L LRE 

' 2 ,  S lNCt TwO APS ENGINE S ARE 

' AV A I L A BLE FOR A T TI TUDE CONTROL I �  
• T H E  YAW Pl..Pl..£, ATTITUDE CCl'nROL IN 
' TH I S  P L A N E  WILL B E  MAI NTA I NED FOR A� 
' ACTUA TOR I� A HARCOVER COND I T ION. 

0 3 .  IF A P S PROPELLANT I S  
1 INSUF � I C J I::N T  AND E I THE R CONDI T I ON 

• c , z .  OR C , 3 ,  PRECLUES LOX DUM P ,  
' CONS I D ERA T I ON W I LL BE G I VE N  TC 
' CONDUC T ING A C YCL E L OX DUMP TC 
• ATTA IN THE P E O U IR E O  DELTA V FOP 
' L UNAR IMPACT B A SED UN REAL - T I M E 

' DE C I S ION OF LUNAR I MPAC T T E AM 

M I S S I ON R E \1  C A T E  SCCT JON GROUP P AGE 

APOLLO 1 5  F � L  5 / 3 / 7 1  SLV - TB5 
AND T 8  7 7-7 
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N A S A  - Manned  Spacecnft Center  
MI S S ION RULES  

S E C T IO" 7 - SLV - T85 A N D  T B 7 - CON T I NUeD 

k i\UU CUND I T I DNI"ALF UNCTI O N '  P H A S E  • RUL I NG ' C U E S/NOT E S /COMM E NT S  
- - - - - - - - - - - - - - - - - - - - - - -------------------------------------------------- - - - - - - - - - - - - --------------------

7- � L U S S  OF A T T I TU D E  
C ONTROL DURI NG 

u.. T8 5 

h o  fi\ n l (J TtH: + 9 
I'll . �  2t') SEC 

L. .  Tl. 7 

M I S S I ON 

• 
• 
• 
' 
' E A R Tt-t  
i Q RB I T/ 
I T LC 

' T L I  

I T L C  

I JLC 

' A, S P AC EC<AFT GU !OANCt 
' T AK E O V E R /  
' S P ACECRAFT SE PA R A T I ON 

' B S E  I NFCR� FLIGHT AND 
1 R E C O MM � N D  S P A C E C R A F T  
' G U I DANCE T A K E OV E R ,  

o IF UNSUCCESSFUL, BSE 
' RECOMMEND SPACECRAFT 
• SEPARATION 

' B. T L I  I NH UH T  

SS E INF C RM f l l !,;,HT A�D 

R ECu�ME�D TLI I N H I B I T  

• c .  C R E� D I S CK E T l U1� 
t B ) t  INFORM Fl i GHT A � �  
t F ( OQ 

' CU E S---

' 
' A ,  1 ,  ANGUL A R  RATE S - PI T C "  
' C R4-6 1'} 2 J ,  O R  V A t�  tRS-60 2 1  G R E A T E P  
' THAN 0 . 3  O E G / SEC �NO N O T  D E C R E A S I N G ,  
' OR ROL L C k b-6" 2 •  R l 2-602 1 t  G R E A T E R  
' THAN 0 , 5 OEG/SfC AND NOT DECRE A S I NC 

1 2 .  AI\, GULA R R A T E �- P. TCH C R 1 3 -61'12 1 ,  

' OFI YAio! C K �-'Jf' 2 J  G R EA TE R  THAN 1 . 3  
' D E G / S � C  A N n  NnT DEC R E A S I NG ,  O K  R 11 L L  
' l R 1 2- 6C 2 1  G k � A T E R  THA N  0 , 5  O E G / S E C 

' A�O Nl'T O E C R F. A 5 I f\, G  I SE: E  N O T E  3 1  

' 3 . L ll S S  f1F A T T I TLOE C ON TROL f>L E I< T  

I ( S E F  l'tiJTE � I  

1 R .  l .  S A � F  A S  A . l .  ABOVE 
' 
' 2 • S A t-I f.  A S  A . 2 .  AtWVE 

, _, .  L O S S  f'l f  h T T I TlDE C ONTROL ALE R T  
I ( S F I:  � JOTE ? I 

' C .  ' ·  SA�E AS A . l .  AHOVE 
' 

1 .  DO NCT S T ART E V A S IVE ' 3 .  L C S S  OF A T T I TUDE CONTROL A l E �  
M AN F U V E R  ' ( SE f  N O T E S 2 AND 4l 

2. o c  NOT J N l T I A TE TH� I 

l ,  B S E  P E � F CHM N G N 

P R O t ' U L S  I V E  5-IVB 
SAFING HY GkQU ND 
COMMANC, 

' t.:•  CUNT l f\U E  "' l �S iuN 
t B S F  l Nf C R M"  f- L J (, H T  ANO 
1 F I LO AND T E � M I N A T t---

1 ,  L CX DUM F 

' C . 1 .  SAM E A S  H . l .  ABOVE 
. 

' 2 •  SAMF. A S  B . 2 . ABOVE 

' 3 , SAME A5 B . 3 , ABOVE 

2. U l lAG E t fi/ G l r...E BURJ\ S 1 f'.I U T E S 1  

) ,  L H 2 CVS 1 1.  IMMED It\ TEL Y A FTER S - J  V8 C U TOF F ,  
1 5/C R F. TURN OF Cn N TROl T O  SATURN O R  
1 DUR I NG P R O GR A M M E C  M A N E U V E R S  T H E  
1 AUOVE R A T E  l I M I TS A R F.  N C T  
1 AI-'Pl lC A B L f .  

' 2 .  L C' S S  O F  A T T I T t..O E  C ONTROL A L E � T  
' w i L l  B E  G l VF N  F O R  THE FOL L O I!I I NG 
1 CUN0 1 T I ON S---

' I A I  L VOC/LVUA C O � PUTAT I ONAL F A I L U R f  

' ( B I AANOK M A L  A T T I TUDE E RROR S I GNAL S 

' I C I  f A I L U R E  TO I NI T I A T E  
' GU I DANCE S E QUENC E 

P R J P E �  

• 3 ,  'T HESE CUF:S A. R �  \I A l l O  l f  R A.Tf 
' (.HANN E L  S W I TC H O V E R  H A S  N O T  OC U R R E D  .. 

1 4 ,  LU S S OF A T T I TlDE C ONTROL ALERT  
' I S S UF F IC I E NT F U R  I MPL E ME NT I NG TH I S  

' R UL E  E XC E P T  F r R  PARTS 8 AND D .  

R f V  C A T E  SE CT ! C � GR0UP P A GE 

A P CLL U 15 HL 5 / 3 / 7 1  S L V  - T 8 5  
A � D  T B 7  7-8 

1 4 5  



N A S A  - Man ned Spacecraf t  C e n te r  
M I S S IO N  RULES  

S E C T I U �  7 - S L V  - T 8 5  AND T87 - CON T I NUED 

K RUU C O ND I T I ON/MALFUNC T I ON '  P H A S E  ' RUL I NG ' CUE S/NOTE S/COMM E � T S  
- - - - - - - ------------------------------ -------�---------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7 - 9  CUNll NUUUS VENT 
:> Y S TE M I C V S I  
K E GULATOk F A I L S  TO 
0 P E N  I N  T65 C TB5 • 
5 9  S e C  I 

M I S S I ON 

' E Aklt
' O RB I T/ 
I T l l  

' 
' 

' ' 
' 

' 

' . 
• 
. 
. 
. 
. 
. 

• 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 

• 

1 E AH Tl

' u R t H  T 

° CONT I NU E  Ml SS I ON 

• es E I N F C R M  FL I GH T A N C  

• 
. 
. . 
' C UES---

' 1 .  C V S  N U l ZL f  P R E S S U R E  ( Ol 8 l -4 J q ,  

' 0 1 62-4') 9 ) . 
. . 
0 1 , A T T E M PT TC OPEN CVS • 2 .  CVS R [ G U L A T U R  C L O S E D  ! K l54-4 l l l .  
1 R E l i E F  OV E K � I Dt ShUTOFF 1 
1 V A LV E  ' 3 . l H ?.  U L LA G E PRE SSURE 1 01 7 7-40 8 ,  
1 1 0 1 7B-4C A I .  
1 I F  UNSUCC E S S F U L ,  BS �---

1 2 .  V E N'T T H E  L H 2  T AN K  1 NtJ T F S---
1 P R I 0R TU T � 6  + 8 M l l� 4') 1 
1 S E C  TO A V A LUE S E L0W T H E ' 

1 PR E::S S UKE f< E ,U I R E D  F O R  ' 1 •  IF THE: C V S  HF.GUlATOR F A I L S  TC 
1 S - J V B  R t S T Af<T . ' uP F N ,  THE L H 2  S A T LR A T I U N TE M P E R A T U P t  
1 1 'fl lll lNCREASE ABO\If. NOMINAL REST A K T  
' I F  T I-1 E  L H 2  B L G WOO\o.'N l S  ' l ( M I T S  • 

' CVMPL E T E C  ioi i T H [ N 30 1 

1 fo' l NU T E S  P R I C �  TO T B 6  1 2 .  COMMAND AC T I O N  W I L L  P E Q U I R E  
' I N I T I AT E ,  C O �MANO--- ' EVAL UA T ION OF LH2 R E S I DUAL S TC 
' ' D E TERM I N E  4DEQ U A C 'f  FOR TU V E L LJC I T Y 
0 3 ,  U L L A G E  E �G I NE S  O N  ' C U To F F ,  

1 AF T E � 90 S E C  O F  ULL A GE , 
1 SE �·m---

' 4 .  ULlAGE E �G t NE S  O F F  

' UL L A � I N G  S hOU LD B £  

' CCM PL tT E D P R IL� T J  TH� 
1 A Mti i E NT R E P R E S �UR i l A T ION • 

' I f- E I T H E R  ACT I CN 1 

' 0� 2 lS U NS U C C F S S FU L , 

0 BS E  I N F O � M  F L I GHT 

0 3 , IF THE C V S  � E GULATUR I S  C L U S E C  
1 DUR J N G  OR R J T ,  T H E  I U  S T A T E  V E C T O �  
' w i L L  I H  I N  ERROR �I NCE THE lU U S E S  I> 
• STOREO PROGRAM F C P  THI S THRUST. A 

' � AV I GA T I DN UPDA T E  MAY RE RE QU I R E C 

' ( R E F  FMR 7- l U . 

R E V  G A T E  S E C T I O � GROUP PAGE 

A P CLLO 15 F �L 5 / 3/7 1 SL V - TB5 
AND T B 1 7-9 

1 4 7  



N A S A  - Manned Spacecraft Cen ter 
M I S S IO N  RU L E S  

S E C T ION 1 - S LV - T B 5  AND T87 • CONTINUED 

R RULE CUNO I T I ON/MAlFUNC T I O N '  PHASE ' l\UL I NG ' CUES/NOTf S/COMMHT S 
-- - - - - - - - - - - - - - - - --------------------------------------- - - - ------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - -

7- 1 0  

7 - l l  

- l L  

A P S  ULLAGE ENG I NE
.
I S l  ' E ART� 

THR U S T  F A I L S  TO 
TE RM I NA T E A T  

SEQUE N C E D  T I M E S  

' O R B I T /  
' T LI ITLC 

IU �TATE VEC TOR ' L AU � C H  
D I F F � R S  F � O� Trlt 1 

MSFN ST A T E �EC TOR B Y '  
b S I G � A J U  � RRORS I 

A�D C V S UNC E R T A I �- 1 

T I E S A ND I S  CONF I R - 1 
MEO �y A C G � PA R I - ' 
SON Of I �U TO �SFN ' 

J - 2  L Nb i �E f'I A i t-.. ' E A R T H  

r U t l  VA L VE L C AKAGE ' ORB I T  
DUR J �(, C GA S T  t 

' CONT• I NU E M I S S ION I C U E S---

1 1 1 . ULLAGE F.NG tt<.E THRUST CHAU,BfP  
1 BS E I N FORM F L I GHT A N D  ' P R E SSURE ( 0220-4 1 4 1  0 2 2 1 -4 1 5 1 .  

· • �T T EMPT TO T E R M I NAT E ' 
' UllAGt E NG I NE THRUST ' ? ,  APS KEl l UM SPHERE PRE S S U R E  
I ' DECR E A S I N G  C D 3 5- 4 1 4 ,  0 3 6 -4 1 5 ,  

• ·I F  UNSUCCESSfUL, S S E  ' D.2 50-4 l lt 1  0 25 1 - 4 1 ': 1 .  
' I NFURM F L IGHT OF ' 

' IM P E N D I N G  L C S S  OF ' 

' AT T I T U D E  CONTROL C A P AD I L I TV '  

' CONT I NU E  M I SS ION 

' BS E  I NFGRM FL I GHT ANC 
' RECOMME ND IU � AV l � A T I U N  
1 UPOATf: 

' A• CONT I NUE �CT ION 

1 B S t  tNfOR� fl l�HT A�O 

' CO,MANO (ASAP) 

l ,  M A I N S TA GE ENABLE 
N O ,  2 

2 ,  B U R N  e c u E  A - ON 

1 CUE S---

' I F IU AND · "1 S F N  D E LTA � .  D E L TA R v ,  
' AN D  DF L TA W DOT � AX O I F F f R  B Y  T H E  

' FOLL O W I NG A�OUNT S---

1 1 .  AT T P L U S  56 M IN. 

' 
' 
' 
' 

(A) DELTA A = 1 .6 NM 

(B) DELTA RV = 4857S FT 

' 
' 
' 

(C) DELTA W DDT MAX =  !8,2 FT/SEC 
WHEN W = 6466 FT 

' 
' 2 .  AT T P L U S  1 HOUR 45 MI N. 

(A) DELTA A =  1.8 � 

(B) DELTA RV = 8367S FT 

(C) DELTA W DDT MAX = 19,4 FT/SEC 
WHEN W = 10822 FT 

' CUI 

' ! ,  THRUS T CHAMHR TEMP I C\ 9'1-•0 l l  
' COLDER THAN 160 OEG R 

' 2 ,  F U E L  I N J EC T I O� TEMP I C 2 00-� 0 l l 

' COLDER THAN 160 OEG R 

1 3 .  M j), IN 
' (G4-40l) 
' 
1 t-..O TE S- - -

fUE l VALVE POSI T1 0� 

0 1 ,  TH I S  F A I L UR E  • I L �  REQUI RE E VALU
' A T ION OF T R A J E C TORY UPDATE AND 
1 CONSUMABL E S  I R EF FMR 7- 1 ) .  

' 2 ,  T H I S  F A I L U R E  M I L L  R E Q U I R E  A 
' 1- S f C  F UE L LEAD P R I OR TO TL I I G N  ANC 
' EN G I N l  S T A R T  A P P R CX 1 SECONDS E AR L Y ,  
' 

M l S � ( {lN R t: V  U A T E  5ECT luN GROUP HGF. 

A POLLO 15 F � L  0 / 3/ 7 1  S L V  - T B 5  
A N D  T b 7 7-10 

1 4 8  



N A S A  - Ml n ntd Sp1ctcnft Center  
MISSION ltULES 

SECT ION 7 - S LV - T 8 5  AND T 8 7 - CON T I NUED 

� RUL E CuNOJ T I ON/MALFUNC T I ON '  P H A SE • R U L I �G o CUES/NOTES/COM�E�TS 

7- 1 3  

• • 

• . 

I U  t'C S WA T E R VAlVE ' A L L ' A , 
F A I L!> T U  C YC LE OPEN . • 

A N D  C LOS E O  . . 
• • 

A ,  WA l E K  VAL VE 'o • 

C L U S E O  A�O • 0 

COOLA N T I NL E T  0 0 

CONTROL 0 0 
TE' MPE RATURE I s  0 0 
64 O E G  F OR 0 0 
H I GH E R , AND 0 0 

0 0 
THE 1 /I.:E R T I A L  0 0 
Gl "tHAL 0 0 
Tf. :-1 PE RA lURE I S  0 0 
1 1 7 D c G  F 0 0 
or< H l UH E R ,  OR 0 0 
TH E L VOA M E M UR Y  0 0 
Tf. "'P N C o !  OR 0 0 
"tU . 2 I s  0 0 

l ? o  O E G  r 0 0 
Oh H I GHE R ,  OR 0 0 

TME LIJOC fo!.Ef!ICRY 0 0 

TE ."1 P 1 5  1 24 OEG F o 0 

uK H I GH t �  0 0 
0 0 

b .  wA TEF< V A L V E  C P E N  0 o B, 
A.-tJ C �L.LAI\jf l i�LE T I 0 

CO.'HRUL T E M P  I S  0 0 
55 D£(, F CR 0 0 
LE S S ,  AND 0 0 

0 0 

T H e  I �E K T I A L  • E A R  r r  0 
G l MHA l ' WUH  T 0 
TE "'PE RA Tt..lf< f I S  ' T L I  0 

l "  2 D f G  F O R  ' T LC 0 
LF 5 S ,  O R  0 0 
HiE L VU A Tf: M P  0 0 

NJ . L  L "  1\0, 2 I S  0 0 
5•) :, e: v  F CP lf $ $ I  I 0 
!Jk 0 0 

0 0 
TH E L VlJC 0 0 
TE 1•1PE kA Tt .. � f:  I S  0 0 
51/ O c G  F Go< LESS. I 0 

0 0 
0 0 

� I S S I UN R E V  C A T E  

CONT I NU E  M I SS I ON 

B S E  INFORM FL IGHT AND 
SEND---

I ,  E C S  L C G I C  I NH I B I T  
COMMAI\0 

2, W A T � R  VALVE O P EN 

CDNT 1 1\U E  M I SS I GN 

• cues---

1 1 .  W A T ER VALVE C L O S E D / OPF N ( G 5 -6 J l ,  
1 G6-60 l l  

0 2 ,  C O O L AN T TEMP f C I S-6 0 1 1  

' 3 .  S T- 1 24 I N E R T l A L  G l lo4BAL 
1 C C34- 6 n 3 )  

0 4 ,  SUBL I M A TOR I N Lf l T E MP f C l l - 6 1 1 1 

' 5 .  L V O C  M E MO R Y  T EMP ( C 54- 603 1 

' 6 .  L V O A  T E MP N O .  1 ( ( 55-6·1 3 1  

' 7 .  L V OA T E M P  N� . 2 C C 5 6- 6 0 3 1  

BS E I N F O � �  fl i G HT A N D  • 
S END--- t 

1 .  E C S  l CG I C  I N H I B I T  o 

COHMA�L: • 

2 .  W AT � R  V A L V E  C L C S E O  ' 

S E C T I C I\  GROUP P A GE 

A P OLLO 15 F � L 5 / 3 / 7 1  SL V - T�S 
AND T B 7 7-11 
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N A S A  - Ma n n ed Spacecraft Ce nter 
M I S S IO N  R U L E S  

S E C T I ON 7 - SLV - TB5 AND T B 7 - CONT I NUED 

K R U L E  CUNDJ T I ON/MALFUNCTI O N °  P H A S E  0 RUL I NG ' C U E S / NO T E S /C OM M E ,_, T S  
- - ----- ---------------------------------------------------------------------- --------------------- - - - - - -

7- 1 4  S- 1 Vll STAGE CO�MON 
tWLKHE AU D E L  T

.
A 

P R E S S URE R E ACH E S  
O K  EXC E E OS---

A. MI NUS 2 0  P S I D  
O R  

PL U S  3 0  P S! D  

b ,  MI �US 2 6  P S I D 
OR 

1-' L U S  36 P S l D 

M I S S I ON 

' 
' EARTH 
I ORB I T  
' T L C  
' 
' 

• 
• 
. 
. 

. 

' 
' 

' 
' 
' 
' 
' 
' 
' 

' 

' 

' 
' 
' 

' 
' 
' 

' 

' A. CONT I NU E  M I SS I ON 

' S S e  I NFORM fl l o H T  AND 
' CCMMAND---

LH2 AND/ CR LOX V ENT 
VALV E S  OPEN OR C L O S E D  
T O  P R ECLUDE R EAC H IN G  
S E PA R A T ! ON L I M I T S  

' B .  S P AC EC R A F T  SEPAR A T I ON 

1 B S E  l NFD RM Fl i GHT AND 
1 F J OU ANO RE CUMI"'1 E N O  
' S P AC E C R A F T  S E PA R A T I ON 
' TU A S A F E  U I S T AN C E  
. 
• 
. 
' 
• 
• 
' 
. 

. 

. 

. 
• 
' 

k E V  oJ A T E  S E C T  I O N  GRUU P 

A PCLLU 15 FNL 5 / 3/7 1 SLY - T B 5  
A � D  T B 7  

• tues--
' 
0 1 , LH2 TANK ULL AGE 
1 ( Kl 77-408, 0 1 78- 4(18 ) .  

' 2 .  LOX TA NK ULL AGE 
1 ( 01 80- 4�6 , O l 79-4C6 ) 

1 !t • LH2 
• ( 02-4r 3 t .  

I 4 .  LOX 
I ( 0 3- 4f'l 3 )  • 
' 
. 

' N i l l E S- ... -

PUMP I NLE T 

PUMP I NL E T 

P R E S S Uf.' E  

PRE S SU k f  

P R E  S S UI H  

PR E S SU R E 

• 1 .  M I N U S - DEL T A  PRE SSURE I S  OE F I N E C  
' A S  A FUEL TAN K ULLAGE PRE S S U R E  
' GR EA TER THAN THE L O X  T AN K IJLL � G E  
' P R ESSUR E .  

' 2 ,  PLUS DELTA P RE S SURE I S  D E F ! N E C  
' AS A LOX TANK ULLAGE PRE S SURE 
' Gk EA T E R  lHAN THE FUEL TANK U L L A G E  
1 PR E S SUR F  • 

' 3 .  THE M I :� IMUM R ECOHMEND�D D I S T A � C E  
' B ETWEEN THE  S- I V B  A ND T'HE S PAC E CRAF T 
' I S 7 1 000 F T  • 

1 4 .  THF BULKHEAD W I LL S TRUCTURAL L Y  
' fA ll A T  THE UL T I �ATE L I MI T S  OF MI N U S  
' 32 . 5 P S IO O R  P l U S  4 2 . 0  P S I D .  

PAGE 
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N A S A  - Mu ned Spacecnft Center  
MIS S ION  RULES 

S E C T ION 7 - S LV - T B 5  AND T B 7  - CON T I N UED 

R R U L E  CUNDIT I ON/MALFUNCTI ON' P H A S E  • l!UL I �G 1 CUES/NO T E S /COM� E NT S  
-- - - - - - --------------------------------------- ----------------------------------------------------------

7- 1 5  

7- 17 

7- l tl  

S- I V� S T A G E  

P N E UM AT I C  S U P P L Y  
P R E SSURE D E C A Y  
o X C E S S I V E  I N  T B 5  

O K  TB 7 

kU Lt 7-1 6 I S  

,u: SEk V E O 

• 
• 
' E AR T� 
'ORBIT/ 
' TLC 

� 
• 
. 
. 
. 
. 
• 
' 
' 
' 
' 
' 
' 

' 
' 
' 
' 

' 
' 

L U �  L H 2  TA� K U L LA�E 1 

P i-< r s s uRF. • 

A .  LH 2 T A � K  ULLA�E 
PK E SSUR-E LE S S  

TliAN 1 7  P S I A J N  
TB '> 

L U W  L. :l L,J rlE L I U ,.. 

S u t> PL Y t" t<. E SSlii<E 

� .  E X C L S � I Vt C CLO 
HE: Ll Ul"' SUPPL '( 
P o<; E SSUK E n £ C AY 

( .un 1 1  

ti . UUR I � G  B��N t K  
UPt K A T I O N  

1 E A R T H  
•ORBIT/ 

' T l l  

f!: Ak TH 

' O RS l T  

' CONT I NU E  Mi SS I ON 

• BS E  I NF O R M  F L I GHT A N D  

' C UES---

' l •  E N G I N E  P UM P  
• ( 050-403) 

' 1 ,  A T T EHPT TO T E R M I N A T E  ' 

PURGE 

1 P U M P  PURGE AND/OR. ' 2 • AM B IE N f  H E L I U fi  PNEUMA T I C  SPH E R E  
' C L O S E  A M B I E N T  HEL ilJM ' P H ES S U R E  ! D236-4 C ! ,  D2 5 6-40 3 1  • ' S U PPLY SHUTOF F V AL V E , '  

1 3 . L O X  R E P R E S S  SUP P L Y  
2 ,  R E-OP EN AMB I E NT ' ! DBS-403, 0254-40 3 1 , 

H E L I U M  SUPPLY SHUTOF F ' 
V AL V E  AS REQU I RE D .  1 NuTf---

P R E S S U R E  

' I ,  A N  E X C E S S I V E  PNEUMA T I C  S U P P L Y  

• CONT I NU F  M I SS I ON 

t H S E  l fliF C RM Fl l C.HT 
• A NO CuMMA� U---

\ .  L H 2  T ANK VENT V A L V E S  
BGOST C L O S E  01-. ANLJ 
O F F  AND/ CR CV S 
R E GUL .ATOFi C L O S £11. 
( OR i f i C E  OP EI� J 

1 PR E SSUP E DECAY I S  ONE WH I C H  W I L L 
' R E SU L T  I N  D E P lE T I O N  OF S T A G £  
' PNEUM A T I C  P R I O R  T C  COMPLE T I ON OF T � e 
I FUNC T I ON S .,  

• cues---
• 1 .  L H 2  UL LAGE 
I 0 1 78-4() 8 )  • 

1 2 .  L H 2  PUMP 
1 ( U 2- 4"1 3 J .  

PRE SStiRE 

! NL E  T 

1 '3 . L H 2  VE:NT C LOSE D  
1 ( t<. l- 4 1 0 ,  K 2 10- 4 l O J .  

' NO TE S---

( 01 7 7-41') 8 ,  

P R E S S U R E  

Of SCRE T E S  

' 1 ,  ! F  T H E  U L L AGE PRE S SURE R I S E S  
I F  T H E  C CNO I T I O N  CANNOT ' ABOVE 2 1  P S I A  A F TE R THE REGULATOR 

d E  C ORf< E CT E Do BSE--- ' H A S  B E EN C L O S E D ,  THE R E G U L A T O R  
1 S HOUL D B E  C YC L ED lO M A l  N T  A I  N A 1 1  TC 

2. l f'.H I B I T 0 2 / H Z  6UKf'lER ' 2 1  P S I A  
.
U L L AGE P R E S SURE IN LH2 TAN K .  

' 2 ,  ! F  L H 2  T A ' K  U L L AG E  P R E S S U R E  
1 0RUP S BEL U W  1 9 . 5  P S I A  DUR I NG T B 5 1  
1 R E SUL T t NU �HO P E L L .A N T  L OS S E S S H O U L C  
' B E I N C L UD E D  I N  T H E  E VA L UA T I ON O F  
' C APAB I L I T Y  T O  ACH I EV E  A CC E P TA B L E  
1 AL TF R N A T E  � I S S I O N  P E R  FHR 7-1 .  

I CUE---

• 1 CULD HE L I UM SPHE R E  
1 11 . CONT I NU E  f'I ( S S I U"4 1 ( 0261-40 3 ,  0 2 6 3- 4C'3 J .  
' ' 
' 8$ 1:: I N F C RM FL I U H T  Ai-4(. 1 

1 CCMMAND F R G �  L A S T t 
' S T A T I CN P R I CR. TO T t3 b-- 1 

1 .  tlUf<N f Q  LOX SHU TDUWN • 
V AL V E  C L CS E  O N  1 

1 NOTE---

P R E S SU R E  

' 1 , A N  EXC E S S ! VE COLD H E L I UM S U P P L Y  
' PR E SSUR E D E C A Y  ! S  O N E  WH I C H  W I L L 

• a. CONT I NU E  M I SS I�N 
• 

� S t  I NF O R� F L I GH T  

A � D  c�o---

1 R F. SULT l N  A C C LD H E L I UM BOTT L E  
' PR E SSURE OF L E S S  THAN 1 000 P S I A A T  
1 TB 6  I� I T I A T E  O R  L E S S  THAN 450 P S I •  
' A T COMP L E T !ON OF CRYOG E N I C  
1 R E PR E S SLR I ZAT ION . 

1 ,  LH2 AND LOX R E P H E S S  ' 

V AL V t:  C L O S E O .  I 

M I S S I ON R E V  D II T F  S E C T  I O '  GROUP P A GF 

A PuLLO 1 5  F 'L ' 1 3 / 7 1  S L V  - Td'> 
AND T B 1 7-13 

1 5 1 



N A S A  - Ma n ned S pacecraft C e nter  
M ISS ION RULES 

S E C T I O �  7 - SLV - T B 5 AND T87 - CON T I NUED 

H K ULf L l1Nu ! T I ON / o�ALF U N C TI ON ° PHA SE 0 R� L I NG ' CUES/NO TE S/COMM E � T S  
- - - � - - - - - � - - - - - - - ----------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7- 19 

' ' ' 
' ' ' 

L U W  L U X  TANK 
.
UL LAG E 1 EARTt-' ' A .  C O NT I NUE Ml SS llJN ' C UE 5---

-SSURE ' ORB I T  ' ' 

' ' ' 1 • L O X  U LLAGF. 
' ' I ( Q} 79- 4('0--0180- 4f'J6 t 

• •  LOX T A f\ K  UL L AGE ., ' B S E  INFORM F L I GH T  AND ' 

P K E S S U R E  L E S S  ' ' C CMM ANO- - - ' 2 . LUX PtJ"'1P I N L E T P R E S SURE 
THAN 3 1  P S I  A ' ' ' 

D U R I N G  O R B I TAL ' ' ' 

C O A S T  U R ' ' 1 .  LOX T ANK V E NT VAL 1/ E  ' 
E X P E C T E D  Tu BE ' ' BOOST C L G S E  ' 

LE S S  THAN 3 1  ' 0 0 

P S I  A rlY TB6 0 0 . 

l l� l T I A T E  0 0 0 

0 0 ' 
0 0 I f  LCX T liNK UL L A G E ' 

' 0 P R E S S U R E  I S  NUT MU� l:: 0 

0 0 T HAN 9 P S I  H E L O� T HE 0 

0 ' R E QU I RE L  U L L A G E  0 

0 0 P R E S S UR F o  B S E  0 

0 0 ( t) fi4 "1 A NL)--- 0 

0 0 0 

0 0 . 

0 0 2.  LCX T At>.K R E P R E S S  0 

. 0 COfi.:TKCL V AL V E  U ? fN 0 

0 0 ON U N T I L  T A �K 0 

0 0 P R.E S S UR E Gk t: A T CR 0 

0 0 T HAl\" R E i;. U I R E: O ,  0 

0 0 T HE N  C F • , 0 

0 0 0 

0 0 3 .  A I'! B  I E  f\·T H E P k E S S  0 

0 0 S YST t M  MLOE S l::l E C lU K  0 

0 0 Llff • � c  CRY:.J ur�. 0 

' 0 0 

0 0 IF LOX TI'I<K ULLAGE PRES- 0 

0 0 SURE IS GREATER THN< 0 

0 0 9 PSI BELOW THE REQUI RED 0 

0 0 ULLAGE PRESSURE, OR If 0 

' 0 THE REQUI REO ULLAGE PRES- 0 

0 0 SURE IS GREATER THN; THE 
0 ' FLIGHT CONTROL PRESSURE 
0 0 SWI TCH SETTING, BSE 
0 0 CC\'MANQ-,-
0 0 

0 0 4.  HURM R  L u X  S H U TUUWI� 
0 0 V AL V E.  C L C S  F .  
0 0 

0 0 5 .  A S  LL CS E AS P U S S l eL E  
0 0 T O  T & 6 + 7  M l �  3 0  S E C ,  
0 0 L G X  A flt! I ENT � E P K E S S  
0 0 JN 
0 0 

t U V  O A T E  > E C T I L �  GfWUP 

A P C L L O  1 5  F � L  5 / l / 7 1  SLV - TS5 
AND T 6 7  

0 

0 

0 

0 

0 

0 

0 

0 

' 

' 

0 

0 

0 

P A GE 

7-14 

P R E S S U k f  

1 0 3-40 3 1  



N A S A  - Ma n ned S pacec raft C e nter 
M I S S ION RULES 

S E C T ION 7 - S L V  - T 6 5  AND T67 - CONTINUED 

k RUL E CONU l T l ON / M A.LfUNC T I ON '  PHASE ' RULING ' CUES/NOTE S/COMMHTS 
-- - - - - - ---------------------------------------------------------- ----------- - - -- - - - - -- - - - - - - - - - - - - - - - - - -

7-20 J-2 E NGI NE S T A R T  
BOTTL E P R E S SURE 
JUT S! U E  R E START 
L I M I T S  

' E A R T H  
' ORB IT 

• 

. , 

A .  A6UVE 1 �00 P SI A  I 

O U R J N U  ORB I T AL ' 
C O A S T  FOR F I RS T • 

GP PUR T UN I TY t 
RE S TA R T  CR ABOVE ' 
1 500 P SI A F O o  ' 
S E-: C UND ' 
OP P O R TU N I T Y 1 

RE S T A R T  • 

• 
. 
. 
. 
. 

• 

u. At5JVE 1 80V P S I A  I 

PR I Ok TC R E S T A R T  ' 

C .  � t L U �  dC: P S I A  
( S E E  1�u T E I  

' E: A R  T I-
1 U R R I T  

. 
• 
. 
• 
. 

• 

. . 

• c u e s- - -

' 1 .  START tl fJ T TLE PR E $ SURE 1 0 1 7-4<1 1 ,  

' D2 4 1- 4 0 1 )  

' A . CONTINUE M I S SI ON 
• 
' B S E  INFORM FLIGHT AND 
I S E ND---

1 1 .  S T AKT B O T T L E  V t N T  
' O P E N  FOR 3 S E C  

2 .  R E PEA T CCMMAN D A S  1 

N E C ES S A R Y  TO I N S Uk E 1 
A PR E S S U R E  UF L E S S  ' 
T H AN l-400 PS I A FflR ' 
F I RS T OP PO �T U NI T Y ' 

R E S T A R T  CR 1500 ' 

P S I A  FCR S E C O N C  ' 

O P PO R TU I\I I TY I 

R E S T A R T  I 

1 8. S P A C E C R A F T  SE P �R A T I UN 

B S E  I N FORM FL I G H T  AND 
F l Du ANU R E COMM E N C  
S P AC E CRAfT S E P AR A T I ON 

• c. C ONT I NU E � I S S I GN 

BS E I N FURM FL I �H T  ANC 
C\JMMAND ASA P---

1. S T A� T  T A NK � E C HA R GE 
A R M  ON 

z. S T ANT T ANK V E N T  O P E •  
U N T I L  T A ,._K P R E S S U f< E  

L E SS THAI> 310 P S I �. 

T h i::: N C L C S E  

1 1\; Q T E S---

' 1 • E X C E S S I V E  S U R f  B U T T L[ O F C A Y  
' DU R I N G  OR B I TAL C O A S T  I S  O E F I NE D  A S  A 

' PR E S SUP E D E C AY W � lC fi W I L L R E S U L T  I �  
1 A  STA� T ' B O T T L E  PRE S SURE B E L O W  M O C  
1 P S I A A T  S E C O N D  �tJR.N E NGI NE S T A k l 
' CUMM A � O  f T !16 + 9 fi i N  10 SEC • •  

• 2 . A S TA R T e n T T L E  PRE SSUPE OF 3 0 ('  
' P S I A  M A X I MUM I S  A l l OW A B L E  A T  S T A R T  
' BO T TL t R E C HARGE C C MMAND. 

M l  S S l uN R E V  DOT E SE CTION GNU UP P A GE 

A P CLLO 15 F NL 5/3/71 ; L V - T B 5  
A N D  T a 1 7-15 

1 5 �  



N A S A  - M1nned  Sp1cec r1ft Center  
M I S S IO N  R U L E S  

SECT ION 1 - SLV - T B S  AND T B 7 - CON T I N UED 

K KULl �ON O I T I ON / M ALF UNCTI ON' P H A SE ' RUL I NG ' CUE S/NOTE S/COMM E � T S  
- - - - - - - - - - - - - - - � --------------------------------------------------------- - - - - - - - - - - - -------------- - - - ---

7- 2 1  

1-22 

RESERVED 

S- I Vb L L S S  cF 

H Y D R A U L I C  F L U I D 

� U l t  N UM�E R S 7 - 2 ' 

M�U 7 - 2 4  A R E  
><. �:  S E i<  v r. n .  

M I S S I ON 

• 
. 

• 

• 

• 

• 

' 0 R6 1 T / 
' T L I  

' �L S -I V B  R E S T ART 

' I T BS I / T L I 
' I NH I B IT I T B 6 l  

1 HS E  I N F ORM F l i GHT A N O  
' R ECOM•E NC N O  S - I V "  

' RE S T ART 

R F V  C A T E  S E C T I O N  

A P C L L O  1 5  F �L 5 / 3 / 7 1  S L V  - T B S  

AND T B 7 

GPUUP 

• c u e s---

' 1 .  HY DRA UL IC R E SE R VOI R O I L  L E V E L  

' AP P R O X  Z E R O  P FRC E � T  I L 7-403 ) ,  

1 7. .  HYORAUL I C  S Y S TF M  P R E S SURF. L I:: S S  
' T HAN 1 1n0 P S I A  I D4t-4n3 1 .  

1 3 .  HYURA lJL I C  R E S F RVO I R  PRF. 5, $ U k £  
1 AP PP O X I M A T E L Y  lE R C  P S I A  1 04 2 -40 3 1 .  

• NO TE s- - -

1 1 .  l 7- 4:'1 3  P LUS CNE OF THE fJ Trl E f.:  

1 CU E S  A � E  R E QU I R E D  F OR l �P l & M E N T A T I C � 

1 0 F  T H I S  R ll L F. .  

1 2 . I F  AL L 3 C U E 5  A R E  F U NC T I ON I NG 

1 PkOP E F L Y ,  THE Y ARE R E QU I RED F C P  
1 I �P L E M E NT A T I O N  l)f TH I S  P UL E  • 
• 
• 
. 

. 

. 

• 
. 

P A.GE 

7-1& 
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7- 2 5  

7 - 2. t  

N A S A  - Man ned Spacecnft Center  
M I S S ION R U L E S  

S E C T ION 7 - S L V - T 8 5  AND T B 7 - CON T I NUED 

s- I VA STAGE tbx • 
NUNP< O P U L S ! VE VENT ' 

l r-. P V •  F A I L S  ' 

A. .  TCI fJ P t: N  AT T t H  
+ 0 . 7  S E C  

4 f LC 

' 
' 
' 
' 
' 
' 
' 

' 
B .  rJ L A TC H  U P � N  AT 1 TLC 

T K B  + 2 3  M I N  2 2 . 2 1  
SE C I 

L�1i L:.. TL t d f\G VENT 
VA LV[ F A I L S  T U  

L A TCH JP � i'-. A S  
t'KL.Gto 1\t-'"lt'l) 

' T U  .. 

' 
' 
' 
' 
' 
' 
' 

' 
' 
' 

• c u e s---

1 1 . LOX N P V  N U Z Z L E  
• C U243-4n4, D244- 4 04 J .  

' A •  CUNT I MJ E  M l SS l UN 
' 
' 

B S E  INFORM FL IGHT ANU 
V E N T  THE LOX TANK T U  
l 8 -2Q t>$ 1 A  P K I U R  TU 
T B 7 + 15 � l N .  

' 2 .  l U X  T !\ N K  !lllA.GF 

1 1 0l fH1- 406 , D l ?q- 4')6 ) .  

' 3 .  LOX N P V  OPEN 
1 1 K l 9R-424t K l99- � 24 l e  

0 6 . CONT I NU E  M l S S luN 

o S t  l NF O R �  FL I GH T  ANL 

1 .  A T T EMPT T O  L A T CH 
O P EN ThE LOX V E1'4T 

IF U �S U C C E S S F U L t  B S E  ' 

C CMMANO A f  T B d  + 23 M I N 1 

3o s e c . - - - • 

' I � 1 I S  UN� E C C E S S F LJ L ,  » S E  1 
' CUMMANU AT TBh + 23 M l �  3n 1 
• s r c--- • 

2. L H 2  L AT CH I NG V EN T  
V AL V E  CLCSED 

1 C CNT I NU E  '"i S S I 0/\1 

1 A S E  l N F U f./ 1-4  F l i GHT A. N C  

I CUF.S---

' 1 .  L H2 N P V  "4 0 l Z L E  

' t O t b � - 40� , 01.'\4- � � g l .  

P R E S SU R E S  

PRE S SU R E  

D I SCRE T E S  

P R E S S U R E  

... • I N  f i:.\  7 1 1 . A T T E MPT fU OPE:'� T H f  L H 2 1 2 .  L H l  UL L A G f  PRE SSUI<F ( 01 7 7-40 8 ,  

Ll o l N  Tt> o 

M I S S I ON 

1 L A T C H INi.J V HH V A L V f  1 0 1 7 8- 4t.i 8 � .  

1 I F  U N S U C C f S S F U L ,  �S I:: 
I CUi-iMAND---

1 2 . LH2 LAT C H I �G V E: N T  
• V A LV E C L C S E: C  

• IJ T T B 7 + 1 5  •-l f 1'< lJk T 87 + 

1 1  Hk 1 5  t<' l f\  CW•IMA�D---

1 4 .  L H 2  V E �T V ALVE C L U � f  

' 

1 CUf'.lT I NU E M l SS I ON 

' RS I:: I �F O RM F L I GHT A N D- - -

1 1 . A T T f �PT T L  L A T � H  U P E N  
1 T � l L � 2  L A T CH J �G V E N T  
1 V A L V E .  

' 3 .  L H2 L A TC b lNG VE NT V A L V E  

1 0 J SC � f T E S  t K 2 1 0- � 1 1 t  K Z l l -4 1 0 ) . 

1 4  .. L H 2  P U M P  l NL E T PRE S SUR E ( 02-4 1 3 1 

1 IF 1 I S  U N S U C C E S S F U L ,  b S I:: I 

1 ( [ 1.1 � .\ NU C A S A P J  I 

' 2 .  L O X  NPV U � L A T C H E O  
' 

R E V  D A T E  S E C T I O N  GROUP P AGE 

A P CLLU 15 F N L  5 /3/7 1 SLV - T 8 5  
A � U  T 6 7 7-17 

I 5 5  



N A S A  - Man ned Spacecraft Center  
M I S S ION R U L E S  

S E C T !UN 7 - S L V - T S S  AND T 6 7 - Ca-ICLUDEO 

k R U L e  CON O ! T l ONI•ALF U NL T l ON' P H A S E  • RUL l �G ° C U E S / NU T F S /C O M M E h T S  
- - - - - - - ------------------------------ ------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

7-27 

7- .? �j 

EN6lNF. S T A R T  B�TTLE 0 T LC 

DUMP F A I L S  TO ' 
I N I T I A T E  I 

• 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

:)- 1 \In S fAi,jE C U L L)  ' T LC 

H � l i U �  D U M �  F A I L S  Tl.l 1 

I N J TJ ATE I 
0 
0 
0 
0 
0 
0 
0 
0 
0 

� uL E  �U�tl t M �  7 - 2 G  • 
"'l�l- 7 - �I' ' 
Md " !:: �::.f t� V f:- L': o  I 

' CUNT l NU E  M I SS ! lN 

t BS E I i�f U RM FL IGHT Att:l 

o AT T E M PT TC C P E N  T H E  ST A � T  
' BO T T L E  V E NT V A L V E  

I CUES---

• t . GH2 S TA R T B O T T L E  
" O l7-4 0 t ,  0 2:4 t - 4 r u .  

' NO TE S- --

PRE S Sun 

' 1 •  T H E M A X IMUM S A F E  PKESSURE L I � l T 
' l S .!&:)_ P S l A AT ll. DO:G F ,  

' CONT I NU E  M I S 5 1 0N 

1 BS E  I N F ORM f l i GHT ANO 

0 1 ,  AT T E • PT TO I N I T I A TE 
1 T � f  C CLD H t L IU� UUMP 

0 
0 
0 
0 
0 
0 
0 
. 
• c uE s- - -

'1. .  CCLD HEl l l l fol  IWTTLE 
' I D2 f: l- 4 () 3 , U2f.. 3- o4 :' 3 J .  
. 
' NU T F. S- - -

PRE S S U P f  

' T H.K\1UGH L M 2:  CU t l  Ut• ' l • THF M A X I MU� S AF- E  PRESSURE l 1 � 1 1  
t O ' U H 2  iiU R N u � .  ' l S l 'HJ0 P � l l\  A T  J!l O F. G  F .  

' l r  UNSU C C f S S FlJ L ,  rlS E I Nf O R M ' 
' F l i GHT A N D , A F T E!<  UJ)( t 

' � PV C P E �  I N  T e H, LUMMA�C- - - •  
0 0 
0 2 .  LUX P k t: � SU K I Z AT i UN 0 
• SrlUT OFF VALVeS O PEl� 0 
0 FD•  A /o! l t d "lUM (IF 3C• 0 
0 " '  �U H S  0 
0 0 
0 0 
0 0 
0 . 
0 ' 
. . 
0 0 

A P�LLU I �  � �L i /�1'1 i L V  • f � l  
A N �  f " 7  



8 S L V  - T B 6  
( R E S T A R T! 



R I TE M  

N A S A  - Man ned Spacec raft Center  
MI S S ION RULES  

SECT ION A - S lV  - T 86 

SUMMARY CF RESTART PHA S E  RUl E S  

8 - 1  R E S E R V E D  

o - 2  C2 /H2 BURNER l H 2  V A L V E  FAILS 

8- 3 L H 2  CH I L lOOWN S r S T E M  F A I L S  

d- 4 L u X  CH ! L l DOWN SYST E M  F A llS 

8- 5 R E S E RVED 

8-6 S- ! VB ACTUATOR H AR D C V E R  

8- 7 C "� TI NUUUS VENT R E GU�ATOR F A I L S  TO C lC S E  

M- 8 l C S S  CF A TTl TUDE CONTROL DUR I NG S ECCND BURN 

THt F Ol l L W !No M I S S I O N  R U l E S  ALSO A P P LY TO T H I S  S F C T !ON---

6- 3  I Ne R T I Al PlATFORM F A IL U R E - ACC E lERCMET ER 

o-4 lAU�CH V f rl i C L E  I NE R T I A l  PlATFORM F A i lU R E  ATT ! TUDE R E F E R ENCE 

6- 1 1  S- ! V B  STAGE LOSS OF THRUST 

7-2 L C S S  O F  ONE APS MODULE 

7- 7 S- ! VB A UX I l i ARY H Y CR AUL IC PUMP F A I LS 

7-8 l C S S  OF A l T I TUDE C C N TR O L  DU R I NG T B6 TO TB6 • 9 M IN 10 S E C  ! CR E W  IM PL E M ENTA T ! ON I  

7- 1 3  I U  E C S  W A T E R  VAL V E  f A l l S  T O  C Y C L E  " P E N  AND C L O S E D  

7- 1 4  S- ! V B STAGE C OMMON Blii. KHEAO DE LTA l'ii E$SURE R E ACHES O R  EXC!l:OS M I NUS 2 0  P S I D  O R  P L US 36 
P S I D ! C R E W  I IIPLE.ENTA H ON I  PS I O OA P�US 30 PS ID, M INUS a 

7- 1 7  LH2 TANK VENT F . I L Uit E  OR LE AK OU A IHii ORI!TAL COAST 

7- 1 8  l (W C C LD HEli UM SUPPLY PRESSURE 

7 - 1 9  LOX TANK ULLAGE P R E S SU R E LOW ! CR EW I •PLEMENT A T I O N I  

7- 20 J - 2  E NG I NE STAkT B C T T L E  P R E S SURE GUT S ! O E  R E S T AR T  L I M I T S  

1- 22 S- I VB LCSS O F  ENGI N E  H Y CRAUL IC FLUID 

M I SS I ON R E V  DATE S E CUOl! 

APOLLO 1 5  f � L  5 / 3/71 SLY - TB6 

PAGE 

8-1 

1 5 8  



CONu IT l llN / MALFUNC TION' 

N A S A  - Man n ed S pacecraft C e nter 
M ISS ION IIULES 

S E C T I ON 8 • SLY • T B6
·

- CON T INUED 

PHASE ' RUL I NG ' CUES/NOT E S /COMMENTS 
-- - - - - - ___________________ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ______ .. _ _ ______________ .,. ____________________________ _ 

8-1 

o-2 

8-3 

RESERVED 

S- 1 VB STAGE 02/H2 
BURNE � F U E L  
PRuPt L L A � T  VALVE 
r A l L S  C L C SED 

A .  PQ. I OK T 0 TB 6+ 
3 4 1  S E C  

tl .  Af- HR TB 6+ 

3 4 1  S E C  

' 

'tJ LJ 
' 
' 

' TL I  

· • A, CONT I NU E  M I SS ION 

0 BS E  I NFORM FL I GHT A N C  
' COMMAND---

0 1 .  BURNER SHUT DOWN 
• 
. 

' 2, C C M  I NUUUS VENT SYSTEM 
0 O R I F I C E  .OPEN 

0 3 .  CRYO R E P R E S SU R I Z A T I ON 
° CONTROL VALVE CL OSE 
' 

0 4 ,  LOX R E P R ESSUR I Z A T ION 
' CCNTROL 1/ALVE CLOSE 

• B ,  CONTINUE MISSION 
• 

BSE INFORM FLIGHT 
!'NO <Ml 

l. BURNER SHUT� 

' 
' 
, .  

• cues--
• 

1 A  AND 8 
' 

0 1 ,  BURNER CHA MB ER DOME TE MPE R A T U R E  
' ( C2034·40 3 o  C 3 8 2 · 40 3 ) ,  

' 2 ,  BURNER PROPE L LA N T  VA L V E 

' PO S I T I O N S  f K 1 80- 4 C4 ,  K l 92-4!)3 ) .  

0 3 ,  A M B I E NT R E PRE SSUR I Z A T I ON ·M�OE 
' SELECT.  ( K l95·4�4 1 .  

I NOTE--.;; 

• t .  THE 0 2 / HZ BUR�ER VOTING CI RC U I T  
' w i L L  NOT DETEC T F A I L UR E  O F  THE 
' BURN ER TO I G N I TE CR B U R NE R  F L AMf-tJ U l  

' I N THE E V E N T  T H E  F UE L  PROPE L L A N T  
' V A L V E  F A I L S  C L O S E O .  

I CUES---

' 1 , LH2 P U M P  I NL E T  TEMP I C 3 - 4 0 3 l  

' 2 , L H Z  R F C IRC F LCW ( F S-4041 

' 3 . L H2 P R E �A LVE 01 SC RE T E S  
2 ,  APS ULLAGE ENGINES ON ' I K l l l - 404, K l l 2-4C4l 

LH2 CHI LLDOWN 
SYSTEM FAILS DURING 
RESTART 
PREPARATJ ONS 

M l  S S ! ON 

3, LH2 REPRESSURIZATf(]>j 
CONTROL VALVE CLOSE 

4, LOX REPRESSUR!ZAT!ON 
C<MROL VALVE CLOSE 

' TLI 
' 

' CONTINUE MISSION 
. 

' 
. 

' 

' 

R E V  C .A T f  

BSE INFORM FLIGHT 
PND--

1. ATIEMPT TO CORRECT 
SITUATION SPECIFIED 
IN NOTE 1,A, l.B, !.D 

IF UNSUCCESSFUL, 
USE INFORM FLIGHT 

S E C T  ION GROUP 

A PCLLO I FNL 5 1 3/ 7 1  SLV - TB6 

' 4 ,  L H 2  BL EEO VA L �£ CLOSE I K 1 2 7-40 l l  

' 5 .  L H2 R EC J RC 
• ( K 136-409 » 

' NOTES-
' 

V A L V E  

' 1.  
. 

LH2 CH!LLDOWN WILL NOT BE 
SATISFACTORY I F--

. 

' 
(A) PREVALVE IS OPEN 

. 

C L O S E  

' 
' 
' 

(B) REC!RCULATI(]>j VALVE IS CLOSED 

(C) BLEED VALVE IS CLOSED 
. 

. (D) CHI LLDOWN PlH' IS NOT ON 

. 

' 
' 

P AGE 

8-2 

1 5 9  



N A S A  - Man ned S pacecraft Center  
M I S S IO N  RULES  

S E C T ION 8 - S L V  • T 86 • CON T INUED 

R R UL E  �uNO I T I O N / MAtFUNC T I ON •  PHASE ' l\UL I NG • CUES/NO T E S /COMMENTS 
- - ----- ------------------------------ ------------------------------------------------------------------� 

B-4 S- 1 VB S TAGE LOX 

L H I L L OOWN SYST E M  
FA I L S DUR I NG 
R E STA R T  

P R E PA R A T I ONS 

M I S S I ON 

' T L I  ' CONT I NU E  M I S S I CN/ T L I  

' INH I B I T  

. ' BS E  INFORM FL I GHT AND-·· 
• 

' I •  A T T E MPT TO CORRE C T  
• · S I TU AT I O N  S PECI F I ED 
• I N  N O T E S  1 . 11, 1 .· e, t . o  

' CUES FOR C H ILLO O �� F A I LURE 

1 1 ..  LOX 
I ( F4-424) • 

C H I L LOOWN F LOW 

' 2 . LOX U L L AGE P R E S SURE TO L O X  
' INL E T  P R E SSURE D E L T A  
' I 0! 79-406 , o !B0- 4 C 6 , oon3-403 t  

RA T E 

DUMP 
p 

1 1F l I S UNSUCCESSFUl.,  BS.E 1 � .  L O X  PUMfl t NLE T TEMP NC'l 
' I NFORM F L IGHT AND B ETWEEN ' 0ECREA S ING ( C4•40 3 1  
' TB6+4 M I N  1 0  SEC AND T Bot ' 
' 7  M I N  3 7 . 8  S E C  C<HIAND--: ' LO X PREVHVE 01 SCRE T E S  
' ' I  K 109•403, K 1!0-H 31 LOX B L E E D  v·

A L V E  
' 2 .  ALTERNAT E S EQUENCE 60 ' CLOSED·  ( K 1 26-401 1 LOll R E C I RCULAHO� 
' ' VALVE C L O S E D  ( K 1 3Q-4241 
' I f LCX L EAD EXCEEDS 20 SEC . '  
' BS E  I NFORM F L I GHT AND-- ' CU E S  FOR M D V  F A I L UR E  

0 3 .  RECOMMEND T L I  I N H I B'T 0 1 .  MOV PO S I T I ON GREATER THAN 1 0  OEG 
' I  G3-40 1 1  

' 2 • MOV OPE N  D I SCRETE ON I KlZ0-40 1 1  

0 3 .  LOX F L OWME TE R I F !-401 1 

' 4 • LO X I N J EC T OR PRE SSURE ( 0•)05•40 1 1  

' N, J TfS--
' 
' 1 .  L O X  C H I L L O O � N  W I LL 
' SA T I SFACTORY I F - - -
' 
' C  A I  P R  EVAL VE l S OPEN . 
' ( B '  R E C IRCULA T I O N  VALVE I S  . 
f (  c ,  BL EeD VALVE 1 5  CtDSED 
. 
' I  0 1  C H I L L DOWN P U • P  I S  NOT 
• 

NOT 

CLOSED 

ON 

' 2 .  AL T ER N A TE SEQ 60 � WILL 

B E  

' ENABLE AN ONBOAR O PROGRAMM E D  8 S E C  
' LO X  L E AD B E G I NN I NG A T  T86+7 M I N  3 7 , 8  
' SE C .  

K E V  D A T E  SE CT I ON GROUP P A GE 

APCLLO 1 F N L  5 13/7 1 S L Y  - T8 6 
B•l 

1 60 

I 



NASA • Muned S piCecnft Center 
M I S S ION R U L E S  

SECTION B - SLV - T B6 - CON T INU ED 

k kULE CONDIT I ON/MALFUNCTION• PHASE ' RUL I NG ' CuES/NO T E S /COMME�TS 

il- 1 

RE SEK YEO 

I 
I 
I 
I 
� 
I 
I 

S- 1 Vb AC TUATuR ' T ll 
CUNF IRMfO HAROOVER 1 

PR lOR TO TLI IGN • 

AND AUXI L I AR Y  ' 

HVORAU L I C  PUMP 1 
I S  OPE R A T I �� ' 

• 
• 

• 

S - I V� STAG E  ' T l l  
Cf.Jt>ITI r>4UOU S  WENT 1 

MODULE •- 1 

A .  OE GULAICR F A I LS ' 
LL O S E  DUR I NG ' 

RE S TA • T  SEQUEciCE ' 
I 
I 
• 

• 

I 
• 
• 
• 

H o  �EGULATc• F A I L S  ' 
TO C L O S E  O R  1 

O" I F I CE SHUTCFF ' 
VALVE F AI L S  Tu ' 

CLO�E A T  T87 t l ' 
M I N  30o 9 SEC ' 
I NOTE l l  o 

M I SSION 

• 
• 
I 
. 
I 
• 
I 
• 
• 
I 
I 

R E 

• 
• 

• 
I 
• 
• 

. ,  

1 CUNT I NU E  � I SS I CN/ 
' TL I  INH I B I T  CUT.Off 

• 

• 
• 

• 

• 

• 
• 
• 
• CUF.---
' 
' 1 . , ACTUATOR P O S I T I ON S  +/- 5 OEG O R  

• •• 
• 

LONT I NU E  H I SS IUN ' GR EA T E R  ( G l-40 1') ,  Gl-403 , 
' U2-It03 ) ,  

I f  T I ME PERMITS, S E T  UP ' 

FOK THE CREW Tu ATT EMPT ' NUTE---
TO G I MBAL T HE E NG INE ' 

G2 -4I"JC• , 

W I T H  THE ROTAT I O NAL HANO' BOTH I N DI V I DUAL P I TCH/YAW ACTUATGR 
CC�TRGLLER ' PO S I T I ON I ND I C A TOR S MUST CONF I R� 

' If THeR E IS NOT 

' UNSUCC ESSFU L ,  

' M A L F UN C T I ON P R I O R  T O  I MP L E M E N T AT I O• 
T IM E ,  OR l f ' O F  THE . R UL E .  

• 

• e .  T L I  I NH I B I T /CUT O F F  

SS E I NFO RM FL IGHT A N D  ' 
RECOMMEND T L I  I N H I B I T/ • 

CUTO FF ANO IM PL E M ENT T H E '  
ABOVE PR CCE OURE ' 

' CONT I NU E  Mi S S I ON 
I 

• cues---

• 

I 
0 8S E  INFORM F L I GHT A NO 
' COMMAND---

' A . ! .  CVS NOZZ L E  PRE S SURE REM A I N S  
' GR EAT ER THAN 3 PS I A  1 0 1 8 1 -�09 
' T HROUGH D I A Z-409 1 .  

' z .  CVS REGULATOR CLOSED (K154-411) 
' l • A T T E MPT TC CLOSE THE C V S '  
1 RE GU LAT O R  • 
' ' 3. LHZ TANK ULlAGE PRESSURE 
' I F 1 I S  UNSUCCE S S F U L ,  BSE 1 ( tH 77• 4 08 THROUGH 0 1 78-•0U • 

' INFORM FLIGHT AND COHMAN0--0 
• 

1 2 ,  02/H2 SU�NE� SHUTDOWN 

1 H ,  CU�T I NUE M I SS I UN 

' �S t I NFORM F L I GHT AND 

0 B . l .  LHZ TANK CONT I NUOUS V E N T  
' OR I F I C E  SHUTOFF V A L V E  C LO S E C  
' I K O I 5 5 - 41 1 1  

• • 

' l o  A T TE M PT TO C L O S E  TH E ' 2, C V S  N O Z Z L E  PRESSURE DOE S NOT 

' CVS R EGU LATuR OR T H E  ' DECR E A S E  TO 0 P S I A  AT �87 t 2 M l �  
' CVS OR I F IC E  S HUTOFF 0 31 . 9  SEC ( 00 l 8 l- 409-- D 0 1 82-409 1 .  
1 V AL V E  ' 
' 1 NUTF---

DAT E 

I F  I I S  UNSUCCESSFUL , 
BSE COMM AND AT T 8 7  +. 1 5  
M I N  AND T87 + I H R  1 5  

M I N  

' 1 .  TH I S  F A I L IJRE W I LL 
• • E- E V A L UA T I ON Of D E L T A  V 
1 fO R  LUNAR I MPAC T • 

lo LHZ L A T CH IN G YEN T ' 
V A LV E  CPEN AND L ATCH ' 

• 

SE CT I O� GROUP P AGE 

REQUI R E  
R E QU I RED 

APOLLO l FNL 5 / 3 / 7 1  S L V  - TB6 
d-4 

1 6 1  



N A S A  - Man ned S pacecraft  Center  
M I S S ION R U L E S  

SECTION 6 - SI.V - T B6 - CaiCWlED 

h R U L E  C U ND I T l UNOIA-LfUNC T I ON ' P H A S E  ' R UL I NG I C U E S/NOTE S/COMM E � T S  
- - ----- ---------------- ----------------------------------------------------- - - - - - - - - --------------------

·-� L O S S  Of A T T I TUDE 

CUI'<THUL D UR I NG 
S- I V �  :> � C CND B UHN 

M I SSI ON 

' ' 
' ' 
' ' 
1 T L I  0 CONT I NU E  M I S S  I UN 
' 
' 
' 
' 
' 

' 
. 
. 
. 
• 

' 

' 
. 
• 
' 

• 
' 
' 
. 
. 
. 
. 
• 
. 
• 
. 
. 
. 
. 
. 
• 
. 
. 
• 

' 
. 
. 
. 
. 
. 
. 
• 
. 
• 

. 

. 
• 

• 
1 8S E 1 NF OXM F L I GHT AND 
I f l O C .  
' 

I CREW W I L L  T AH 
• L I M I T S  I NOTE . 
' 
' 

' 
' 

' 
. 
. 
. 
• 
' 

' 
. 
. 
' 
• 
• 

• 
. 
. 
• 

. 

. 

. 

. 

. 
• 
. 
• 

. 

. 

. 

. 
• 

• 

• 
. 
• 

. 
• 

• 

R E V  D A T E  S E C T I O �  

ACT I O N  

l l  

A POLLO 1 !  f N L  5 /317 1 S L I/  - T B6 

ON 

GROU P 

• 

• 

• 

I C U E S---

1 1 .  A/liGUL A �  R A T E S - P I TCH 
' Y A W  ( P 5- 6 ? 2 J 1 CH ROLL 

1 GR FA T ER THAN � O EG/ SEC 
I Dt-CR E A s I N G  

1 2 . ANGUL A R  � A T E �- P f TCH 
1 Y AW ( R 8- 6 ")2 1 t  OR R O L L  
0 Gk E A T E O  T H A N  5 D E G / SE C  
' DECREAS l NG  (SEE NCTE 3), 

( k4-6r'12 I ,  

I R6-61 2 1  

ANU N C  l 

C R 1 3-6" 2 1 t  
( Rl Z -6 0 2 1 

AND IHJT 

1 ? .  L O S S  0 �  A T T I TlDE CONTKOL AL � P T  
' f S E E  !'tLTE 2 J • 

' NO T E S - --

' 1 . Tl l B UR �  " I L L  R E  T E R M I N 4 T E C  
I FOR---

' A •  P I TC H  JR Y A W  BODY R A T E S  GR E A T f P  
' THAN + / - 1 1  O f G / S FC 

1 B .  Rfill BODY Q A T E  G R E A T E R  T H A N  

' + l-2.0 OEG/ SEC 
' C .  P I TCH OR YAW A T T I TUDE OE V I A T I.O� 

1 FROM N O M l � A L  PROF I L E S  G R E A TE R  T H A� 
' 4 4:>  O E G  

' 2 .  L O S S  Of A T T I TLDE C ONTROL AL E R T 
' W ILL BE G I VE N  FOR T H E  FOLL O � I NG 
' C OND I T  IONS---

' I A I  LVOC/L VDA C O • PU T A T I ONAL F A I L UR E ,  

1 ( H I A T T I TUDE E R ROR S I G N A L S  ROLL 
1 &R E ATER .THAN + / - ! . 5  D E G 1 P I TCH A ND 
' Y A W  GR E A T ER THAN +I- 5 OEG • 

' I C I  FA I L U R E  TO I N I T I A T E  
' GUIOA� C f  S EQ U E NC E ,  

' ( 0 ) f A I L URE 
' HYDR AUL I C S  • 

OF S- 1 1/B 

P R O P E R  

E NG I NE 

1 � .  THE CUE S ARE V A L I D  I f  R A T E  
· � HAN N E L  S W I TC H O V f Q  H A S  N O T  OCC URR E D • 

P AGE 

8 - 5  

l b l  



9 .S L V - T B8 ( 5 A F 1 N G  
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R I TE M  

NASA - Ml n ned SIIICIC rlft C e n t e r  
M I SS ION RULES 

S ECT ION  9 - SLY - T88 

SUMMARY OF S AF ING AND SL INGSHOT RUL ES 

q- 1 �TAGE PNEUMAT I C  DUMP FA ILS 

9-2 LOX DUMP FAf L S  

'l- 3  E NG I �E C CNTR OL BOT T L E  DUMP F A I LS 

•-4 RE SE RVED 

q-5 RE SERVED 

THe > OLLUw i NG REFERENCED ·FLIG�T M I SS I O N  RULES AR E ALSO A P PL I CABLE OUR I�G T I M E  RASE E IGH T C T � S I  

7- 3 J-2 E NG I NE MA I N  F UEL vALVE I M FV I FAI LS TO CLOSE AT F I RST S- ! V B  CUTOFF , SECnND S- ! VB 
C � TOF F - ' 

7-4 J-i. E Nb 1 N E  M A I N  OX L D I L E R  VALVE F A ILS TO ClOSE AT f iR S T  S- lVB C UTOFF , SECOND BURN CUTOFF 

7- 8 L O S S  CF ATTI TUDE CONTROL DUR i o'<i T B 5  AM T B 7  TC SPACECRAFT S EPAR A T ION, 166 TO T B 6  + 9 
M I N  20 SE C Af TER SPACECRAFT S E PARAT I ON, A F TE R  T B 8  I N I T I A TE 

7- 1 3  ! U  E C S  VALVE F A I LS TC C YCLE OPeN ANC CLCSEO 

7- 14 S-!V8 ; r AGE COMMON BULKHEAD DE LT A PRESSURE R EACHES OR EXC EED S M I NUS 2 0  P S I D  OR PLU S  30 
P s w ,  •. r Nu s  2 6 P s r o  eli i>L u s  . .  3o"i>s.lo. 

7- 2 5  S- I VB STAGE LUX NON-PRuPULS I V E  V E NT C NP V I  F A I L S TO OPEN A T TB7 + 0 , 7  SEC , TO lATCH OPEN 
AT TB 8 + 17 M I N  3 SEC 

7- 26 LH 2 LATC H I NG VENT VALVE F A I L S  TO LATCH OPEN AS PROGRAMMED 

7- 2 8  S- l v o  STAGE COLO H E L IU" DUMP FA I L S TC I N I T I AT E  

M I SSI ON R E V CA T E S E CT I O� 

A PCLLO 15 FNL ; /3/71 S L V  - T86 

GROUP P AGE 

1 6 4  



N A S A  - Man nt41 S pacecraft C e n te r  
MI S S IOII IIULES 

S E C T I ON 9 - SLY - T 81 - CONf iNUED 

RULE COND I T I ON/MAUUNCTI.ON' PHASE RULING ' CUES/NO T E S/COM M E NT S  
- - - - - - - - - � - - - - - - - - - - - - - ------------- - - -------------------�------- ---------------- - - - -- - - - - - - - - - - - - - - - - -� 

9- 1 

9- 2 

9-3 

S- 1 I'll STAGE 
PNEUMA T1 C DUMP 
•A I LS TO I N I T I A T E  

1 T  LC 

·, 
• 
. 

S- 1 V6 LOX DUMP F A I L S 1 T L C  

T U  I N I T I A T E  ' 

• 
. 
. 
. 
• 
. 
• 
• 
. 
• 

E NG I N E  CONTRUL ' T lL 
ti O T TL E  DUMP F A I LS T O '  

I N I TI AT E  • 

R U L E S  9-4 ANU 9-5 
ARE R E S E I< V E O .  

• 
. 
. 
. 
. 
• 
• 
• 
• 
• 
• 
. 
• 
• 
. 

' CONT I NU E  MISS !CN 

' BS E  !NFQ�M F L I GHT AND 
. . 

• 1 .  A T T E MPT TO OPEN THE 
' E N G I NE �UMP PURGE 
• ·  CONTROL VALVE 
. 
• 
. 
• 
• 

. 
• 
• 

' CONT I NU E  M I S S I ON 

' BS E  INFORM FL I GHT A N D  
' AT TEMPT TO I N I T IAT E 

' TH E  REQU I R E D  LOX OUMP 

' CONT I NU E  M l  SS ION 

' BS E  I �F ORM FL I GHT ANC 

' 1 • ATTE �PT TO CPE N THE 
' E NG I NE HEL IUM CONTROL 
1 V A L V E  
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
. 
• 

M l  S S I ON R EV ilATE S E CT I ON GROUP 

A PCLLO 1 '  F NL S/3/71 S L Y  - T B 8  

• cues--
• 

' 1 .  E N G I N E  P U M P  
1 ( 050- 4 0 3 )  • 
• 

PURGE 

' 2 .  AHU ! E N T  HEL I UM SUPPLY 

' 1 0236-403, 0256- lt C 3 ) .-

1 NUTES---

P R E S S U R E  

PRE S S U R F  

' 1 •  T H E  M A X I M U M  S •F E  PRE S SURE L I M I T  
' I S  .zn�n P ; I A A T  2 \0 DEG F • 

• cues---

• 1 .  MAIN O X I D I ZER VALVE POS I T I O �  
' I G3-40 l l .  

• z . �A I N O X I D I Z E R  VALVE U P E �  
' D I SCRE TE I K 12�-40 1 1 . 

' 3 .  L O X  PUMP I N L E T  TE MPERATURE 
I ( C 4- 40 3 ) .  

' 4 •  L O X  F L.JW R A T E  I F 1-4QU • 
• 

' 5 •  L U X  PREVALVE 
1 C K 1 09-403t 

O P E N  

1 6 .  L O X  P R E VA L V E  CLOSE 
' ( K l i 0 - 4 0 3 1  

' NOTES---

01 SCRE T E  

D I S CR E T E  

' 1 .  L OX OUMP W I L L  F 41 L  TO I N I T I A T E  
' I F---

' A •  T H F  MOV REM4 1 �S �LOSEO 

' B .  THE LOX P R E V A LVE R E MA I NS C L O S E t 

' 2 . IF A L O X  DUM P I S  UNSUCC E S S F U L ,  A 
' R E-EVALUA T I ON OF THE LUNAR I MP A C T  
' DELTA VELOC I TY W I LL BE RE � U I REO • 

• 
• 
• 

• CUE---

1 1 .  ENG I N E  
• ( DIS-4 0 1 1  • 

C 0� TROL R E G  PRE S S  

• z .  E N G I N E  CON T ROL HEL I UM SPHERE 
' PRESSURE 1 0 19-40 1 ,  0242-40 1 1 .  

' NO TF.S-•
' 
' I .  T H E  MAX I MUM S4FE P R E SSURE L l  M l  T 
' I S  !ill P S I  A A T  .1.£.. DEG F • 

PAGE 



R I tE M  
-- -----

MEA SURE ME NT 

N A S A  - Ml n nt d  S piCtcnft C enter  
M I S S ION R U L E S  

SECT ION 9 - SLY - Til - �� 

- ----------------------- ---
PRE L AUNCH I N STRUMENT A T I ON 

-----------------------------

M E A S  
DE SC R ! PT ! ON NUMBER ONBOARO T RAN SOUCE I<S CA TEGORY 

STAGE C OeMU� !C AT 1 ONS S Y S T E M  A�D F L IGHT CONTROL M EASUR EMEN T CATEGO R I ZAT ION 

STAGE C OMMUN I C A T I ONS H S T E �  

S- 1 I STAGE 
. 

L l  N K B P 1  H O  

MU K o P 1 A O  · HD 
MUX B P 1 B O  HD 

S- 1 VB S TAG E 

L l  NK C P 1  HD 
MUX U P 1 8 C  I V !  A l U I  M 
M U X  C P 1 8 0  HD 

! NSTRUME NT UNI T 

L I I\K O P 1  HO 

L l !'lK U P l tl  M 
MU K C P l A O  C V ! A  S- I V B I  HD 
·�U X  � P 1 A O  HD 

F MEkoE NC Y D E T E C T I ON SY S T E M  C E DS I M 

COMMA NO C C � �UN ! C A T !  ONS S Y S T E M  C CC S I  U P l i N K  M 

F L IGH T CONTROL MEASURE M E�T S 

5 - 1  Vb ST AU E 

P K E S � r  F U E L  PU� P  I NLF T 02-403 
il KE S� t F UE L  TA N K ULLAGE E D S 1 U 1 7 7 -408 MET E R  • C OMMON 2 OF 3 

Pk E SS , F UE L TAN< ULLAI;E E C S  2 0178-408 MET E R  * C OMMON M 
P k E SS , V X I O  P U M P  I N L ET D 3-403 
PRESS , O X I U  TANK ULLAGE F D S  1 0 1 79-406 MET E R * COMMON 2 OF 3 
t'k E SS , O X !  U TANI< Ul L A� E  E C S  2 0 1 80- 4u 6 MET ER * COMMON M 

INSTRUME NT U N I T 

G U ! UA N C E  COMPUTE� O P E R AT I C� Hb0-b03 M 

COMPUTE 1\ RE: SE T PUL SE NU. J7 1-60 3 
1-GUI OAI-.C.t DEC wUER 

1 n F  2 
COMPUTER R E SE T PUL SE NO. J 7 2-603 M 
2-GUI DANCE DEC JOER 

•o�BGA�D D I S-
PL AY MANDAT ORY 

M I S S I ON R E V  D A T E  S E C  T IC� GROUP P AGE 

A P O L L O  15 F NL 5 /3 / 7 1  S L Y  - T88 I'REL AUNCH 
I N STR 9-3 

16� 

. 

-

E F F EC - M I S S I O N  RUL
.
E 

T I V I T Y  REF 

7-1.4 

7 - 14 
7-1 4 / 1 9  

7-14/ 1 9 , 6 - 5  

7-1 4 / 1 9 , 8-5 

6-1 / 4 1 7 / 9 , 

7-B / 1 ! , 8 - 1 / �  

REQU I RED Tu 
C OMPLETE 
MUL Tl PLE WORD 
G ROUND 
C OMM AND S  
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� I TE M  
- - 1----� 

N A S A  - Mlll ntll SpiCIC rlft Center  
M I S S I O N  II U L £ 5  

S E C T I ON 1 0 - CSM E NV I R ONMENTAL CONTROL SYSTEM 

' GENERAL I 

10-1 LA UNCH 

LAU�CH � I L L  BE CONT I NUE D AS LONG AS T H E  SU I T  C IRCU I T  AND uz SUPP L Y  W I L L  SUPPORT F L I GHT CREW 

UEriAND S  F OR AT LE A S T  ONE REV AND ENTH I NT O  2-1, THER E ARE NO COOLANT FA ilURES FOR WH I CH 
LAUNCH / I N SERT I ON P H A S E  W I L L  B� T E � � I N A T E O .  

TLC S TEC 

WATE� E V A PORAT I ON w i L L  B E  L I M I T ED T O  COMPONENT T E ST I NG • 

PDWE�EO DE SCE N T  

THE RE A•E N O  C S M  E N V I RONMENTAL CJNTkOL S Y S T E M S  F A IL U � E S  FOR W H I C H  POWE R ED DE SCENT W I L L  B E  

T E R M I NA T E D .  

A L L  P H A S E S  

A .  BACKIJP SYSTEMS A N D  BACKUP COMPONE N T S  W I L L  NORMALLY BE USED FOR T HE MOST 
RAP I U PRACT I CAL R E TURN TO E A R T H ,  NOT FOR Ml S S I ON CON T I N UAT I O N ,  

" '  L M  S Y STEMS W I L L  BE U S E D  AS. R E QU I RED F U k  CSM S Y S T E M S  B AC K UP ,  I F  C S M " S T E M S  
R E �U I "E l M  BACKUP, T H E  OE SC <NT S T A 6 E  W IL L  B E  RE T A I N ED WHERE POS S I B LE ,  

C .  TC C O N T I N U E ,  W AT ER CUANT I TY PRED ICT IONS M U S T  R E FL EC T AOtQUATE QUA � T I T I E S  TO 
M E E T  NORMAL MI S S IO� REQU I � E M E NT S ,  

M I S S I ON R E V  D-TE S E CT I O N  

A POLLO I FNL 5 / 3/ 7 1  C S M  E NV I RONMEN 

CONTROL 

GROUP P AGE 

GEI>IERAL 
10-1 

1 6 R  

- I  



k ITEM 

N A S A  - Ml n n td Sptctc raft Center  
M I S S I O N  RULES  

CCr T i nl t n  - r ·�jf __ Clo.IU I D n� UIUT . ro 

10-2 DE F I N I T I ON S  

LOSS OF C A B I N  I NTEGR I T Y---

eM PRESSURE V E SSEL L EAKAGE SUC H T HAT CABIN PRESSURE C ANNOT BE M A I NTAI NE D  GRE A T E R  
THAN, D R E �UAL T C  4 . 5  PSIA BY C A B I N  PRESSURE REGUL ATO R S  1 1 . 2  LB/HR TOTA LI . 

L uS !)  Of !)UI T INTEGRITY---

TOTAL PGA A�O SUIT LOOP LEAKAGE IS GRE A TER THAN 0 . 5  P S I / M I N  11 . 5  LB/HRI DUR I NG 
PGA SUI T LOOP PRESSURE CHEtK. 

L U S S  Of SUIT CIRC�IT---

INABILITY Of T H E  SUIT C IRCUIT TO MANTA lN ADEQUAT E CREW COMfOR T · A�D/OR C02 R EMOVAL' 
WITHOUT U S ING CIRcCT C2 . 

L U S S  OF 02 �ANi fOLO---

A•' 02 MAN I FOLD OR REGUL ATOR F A LLURE W I T � W HIC H T HE SUIT C I RC U I T  02 DEMANDS CANNCT 
&E SUPPLI E D  FOR ENTKY. 

L G S S  OF P R t � A R Y  LCUP COOL l �G---

LOSS OF ALL F LC'.I o A L'EAK WHICH C ANNO T B E  I SO L A H D ,  DR COMB I N ED F A I LUR E S  SUCH THAT 
RADIA TO RS A�D EVAPORATOR PkOV I DE NO CUULING. 

LUS; OF SECCNDARY LOOP COOLI�G---

LUSS uF ALL FLOW o A L EAK WHICH C ANNOT BE I SOL ATED , OR COMB INED F A I LURES SUCH T HAT 
RAD I ATORS AND E VAPOR ATOR PROVIDE NO COOLING. 

LUSS UF CO �LAN T LUUP RAD I A TORS---

RADI ATO R  L E AK ,  BLOCKAGE OF ALL FLOW THROUGH R ADI ATOR S, OR RADIAT OR DEGRADATION 
SUCH T H AT T CT AL LUNG T E R �  U S AGE OF W AT ER I S  MORE THAN I S  BEI �G PRODUCE D .  

L O S S  OF A L L  C OOLING---

LOSS llf P PI�A � Y AND S �C ONOARV LOOP COOL I N G .  

L U S �  OF SUR�E T A � K  AND/OR � E P R E S S  PACK---

SURGE T AN K ,  R E P RES S PACK, Ok AS S OCIA TED I SOLATABL E  PLUMBING F A I LURES WH ICH 
RE�U i k E I SOLAT IUN Uf T H E  SURGE TANK A•OI�K REPRESS PAC K .  

1\ULE NU�BERS 1 �- 3  THRQUI,j,H 10-q .6R E ,.,ES ERV E C .  

r.onuo PlGf 

A POLLO 15 HL G EN ERAL 

10-2 

. 



R i T E M  

N A S A  • Man ntd Spac:ec:raft Center  
MISSION ltULES 

SECTI ON 10 • CSH ENYI�ONMENT AL GONT�OL SYSTEM • CON T INUED 

-�-------·------------

1 SYST EMS "ANAGEMENT 1 

10·10 02 SY STE M 

A ,  SUI T  FLOW REL I EF VALVE W I LL R E �� I N  CLOSED FOR DUR A T ION O F  F L IGHT, 

B, NCRMAL C M  R E P R E SSUR IZAT IO N  W J.TH LM MANNED W IL L  UT I L IU THE REPR E S S  PACK, 

C o  THE REPRESS PACK VALVE W I L L B E  I �  uFF POSIT ION FUR ALL PHA S E S  F. XC EPT LAUNCH, 
E N T R Y ,  ANO ·TUNNEL/ L M  PRES SUR llAT ION AND RECHAR�E. 

O ,  T H E  SUI T C I RC U n  MUST B E  P.URGED C F  ACCUMULAlEO H 2  . ONC E EVE R Y  6 HOURS F U R  ONE 
MI NUTE WHEN ALL CREWMEN ARE SU IT ED AND T Ho S U I T  C IRCU I T  IS I SOLA TED, 

E ,  THF. SURGE TANK A�O �EPRESS PACK W I LL NORM�lLY B E  R E C H A � G E O  S I M U L lANEOUSL Y o  

F o  C M  C A 6 1 N  P R E S S U R E  W I LL NOT B E  ALLOWED TO CROP BELOW 4 , 0  P S I A  OUR I �G NORMAL 
L�. PRE SSUR l l AT I O� E XC EPT DUR I NG TO AND E ,  

� .  THE C "  E C S  II I LL NCR�ALLV SUPPLY ALL 0 2  F O R  CONSUMPT ION AND L EAK AGE DUR I NG 
I V T  PHASES, 

H,  THE F L IGHT C R E W  WI LL DON SUI TS F OR THE FOLL O W I NG-·· 

l o  INAS I Li lY 1 0  MA1NTAit; CA& III PkESSURE ABOVE � . 5  P S I A  

2, TO AND E .  

3 ,  GLYCOL L EAKS I N  CCMMANU MOOWLE 

�. F I R E , SMOK E ,  CC�TA M I NAT I O N  1N C � B I N  

I ,  THE F L I�HT C R E W  W I L L COFF SU IT S  I T I MF AND CONOH IONS PERM I TT I NG I FOR THE 
FGLLOWI NG··· 

lo LOSS Of S U I T  C I RCUIT  

2 ,  CONF IRMED L E A K  CF GLYCOL IN SU I T  C I R C U I T  

COOLANT MANAGEMENT 

A ,  FLR S I MULTANEOUS P R I MARY AND SECC�UARV LOOP OPERAT ION, NORMALLY E ITHER THE 
PRI MARY OR SECONDARY LOOP RAO I H CR W I LL BE I SOL ATED, 

B, GLYCCL RESERVD I �  W I LL B E  Oh L INE ANC RAD I ATORS W I L L  BE BYPASSED F OR LAUNCH, 

c ,  I �OI CATED G�YCOL ACCUMULATOR QUANT I TY W I L L  B E  M A I N TAINED B E TWEE N  3C AND 70 
PERCENT, 

O, SECONDARY COOLANT • I L L  B E  O F F  FOR L AUNC H ,  

E o  ADD I T IONAL POWER LOADS W I L L  BE ACDEO AS R E Q U I R E D  IN AN ATTEMPT T O  M� I NTAI N  
P R I MARY RAOI AlOR OulL ET T EMPERATURE GRE ATER THAN -2n DE G ,  

MI SSION REV CATE SECT II:N GROUP 

APOLLO 15 FNL 5/3/11 CS M E>NV I RONMENT MANAGEMENT 

PAGE 

CONTROL SYSTEM 10·3 
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R I H M  

N A S A  - M 1 n n e d  S p1ctcr1ft C e nter  
MI S S ION R U L E S  

SEC H ON 1 0  - C S M  ENV.l_RON�AL CONTROL S V ST·EM - CON T IN UED 

-- ---- - -

1�- 1 0  WATER SY S T E ,, 
I CON T 

A ,  WASTE WAT E R  W I L L  B E  MANU ALLY DUMPED O V ER BOAR D A S  R EQU I RED T O  M A I N T A I N  
I N D IC ATED QUAN T I TY LE S S  T HAN 85-90 P E R C E N T .  W A S T E  WATFR W I L L  N O RMALL Y B E  
DUMPE D  T O  2 5  P F RC E � T , HOWEV E R ,  I F  W A S T E  W A T ER QUAN T I TY I N ST R �MENTA T I O N  
ICF00�91 I S  LOST , • A S T E  WAT E R  W I LL B E  UU M P E D  UNT I L  P O T A B L E  W A T E R  QUANTI TY 
ICFOOIOI BEG I N S  TO C E CR E A S E ,  

B .  W A T � R  DUMPS � l l l  B E  M�NAGEO SO T � AT---

I ,  A T  L u i , T H E  WA S T E  T A N K  W I LL CONTAI N  GR E AT E R  THAN 7 5  P E R C E N T ,  

2 .  A T  CM-SM S E P A K A T I O N ,  i H E  POTAHLE T ANK W I L L  BE FULL A N D  THE W A STE TANK W I LL B.E <HI 
PERC�NT F U L L ,  

C ,  W A T E R  DUMPS A N D  F U E L  C E L L  PURGES l d LL NORMALLY B E  SCHFOULEO TO OCC�R---

J, I MM E D I A TELY A F TE R  THE  S E XTE NT STAR CHECK IN MANEUVER PREPARA T ION - OR C I SLUNAR 
NAV I G A T I O N  - OR NO LATER THAN ONE HOUR BEFORE AN O P T I C AL S I G H T I NG. 

2 ,  BEHI ND THE MOON, W I TH T H E  COMPLET ION  O F  T H E  DUMP O R  PURGE B E F OR E  ADS, 

Q ,  I N  O R D E R  TO R E D UCE T R A J ECTORY CALCULA T I UI< P ER IU B A T I O N S ,  WA T E R  D U · F �  AND FUEL 
CELL PURGES w l  L L  NOT BE SC·HEDULE D---

1 ,  TEN HOURS eEFIJ R E  MCC-4 UNT I L  AF T E R  L O I 

2 ,  DUR I NG MSFN T R .C K I NG P E R I ODS 

J, TEo< HLURS BEFORE MCC- 7  U NT I L  ENTRY 

SYSTF M t1 AC KU P  

LM S Y S TE MS o i L L  B E  U S E D  AS R E QU I R E D  FUR CSM S Y ST EMS BACKUP, 
W I L L  B E  R E TA I N E D  I F  PCS S I B L t , 

R U L e  �UMbERS 1 0-11 THROUGH 
1 0 - 1 •  AR E R E SE R V E D ,  

M I SSI ON R E V  O A T E  S E CT I O N 

A POLLO 15 FNL 5 / 3 / 7 1  CS M E N V I RO,MEN 

CONTROL SYSTEM 

GROUP 

M ANA GEM E N T  

D E  S C E N T  A�D /OR A SC E NT S T AGE 

P AGE 

10-4 

1 7 1  



N A S A  - Man ned Spacecnft Center  
MI S S ION RULES  

SECf i ON 1 0  - C S •  E N V I R ONMENJAL CONTROL SYS T EM - CON T I N U E D  

R RULE cUND I T I UN/MALFUNC T I U N '  P H A S E  ' l!ULI NG ' CUES/NOT E S /C OM M E H S  
- - - - - - - -------------------- - - - - - - - -- - -------- - ----------- -----------------------------------------------

t0-20 

10-2 t 

C A B  t"' PkE S SURE 

CANNOT B E  RE L I E VED 

C A � I N  PRE S SURE 
UtCRf A S I NG AND/OR 
L E S S  T H A N  4 , 5  P S I  A 
AND---

A ,  SU I T  PRE SSURE 
GR E A TER THA N 
3, 5 P S I A  

. 
' L AU�Ct-
• 

• 

. 

. 
• 
• 
• 
. 

' l AUNCH 

' SPE C I F I C  1 

' CONT INUE M I S S I ON 
• 
• 

' A, t .  CONT I NU E  M I S S ION 

' NORMAL REL I EF S T A R T S  A T  50 SECONDS 

• 

• 
• 
' CR E W  O P T I O N  TO USE LH E N V I RONMENT 
• FOR E A R TH R ETURN IN L I EU OF S U I T E [  
1 fo' E TURN • 

. . . 

' PR E - PDI ' 2 .  E N T E R  NEXT B E S T  P TP- • 
1 1 NO-GO F O R  P O I . R E T A I N  1 
' ' .OESCENT STAGE FOR T E l  ' 
t t IF P O S S J  BLE 1 
. . . 

' PO�E�EO ' 3 ,  CONT I NU E  M I S S I ON- ' 

1 0E SC.EI\T 1 I'I U - G C  FO� LUNAR S T AV • 

' ALL 

• 
. 
• 

' 4 ,  E N T E R  NEX T B E S T  P TP 
' I F  CAB IN PRESS NUT 
' R E S T O R E D  GREAT E R  
I TH AN � . 5  PS J A  • 

13 .  SU I T PRE SSURE 1 L A U f'.4 C H  1 8 . 1 .  ABCRT A S A P  
LE S S  THAN 3 , 5  P S I ' 

C ,  LO S S  OF SUI T 
C I R C U L A  T l  ON 

M I SS I ON 

' ALL 

' L AU�CH 

• 
• 
• 
• 
' A l l  
• 
• 

. 

• 

' 2 .  ENT ER ASAP 

' C. l .  ABORT ASAP 
' O P E N  D I R ECT 02 45 

' D E G  1-- RCI+ LAUNCH 
' S E T !  l N G ,  

t 2 .  E N T E R  ASAP 

R E V  D H  E S E CT ION GROUP 

• c . t . ciJR�ESPONos ro 1 2 . 6 
' I APPRUX 3 CFM/C R E loMANI 

P AGE 

A PO L L O  15 F NL 5 / 3 / 7 1  CSM E N V I R ON M E N T  S U I T / C A B I N  
CONT ROL SYSTEM 1n-5 

LB/HR 
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N A S A  - Ma n n ed Spacecraft  C e nt e r  
M I S S I O N  R U L E S  

S E C T I ON 1 0  - C S �  E � V I R u N ME N T AL CONTROL 9 Y S T EM - CON T I N UED 

k KU Lt C �N D I T I ON/MALF UNC T l O N 1  PHAS� 1 R U L I NG ' CUE S/NOTE S/COMM E � T S  
- - - - - - - - - - - - - - - - - - · --------------------------------------------------- ----------------- - - - - - - - - - - - - - - - - -

. 
• 

1 1) - 2 2  L O S S  OF SUI 1 1 

C I RC U I T , C A B (N ' 
' l M S Y S T E M S  ( I F  A �A I L A B L E l  W I L L  B E  

STABL E ANO GRE A TE R  ' 
TH AN 4 . 5  P S I A  • 

' L AUNCH 

' E U  

' A , CONT I NU E  M I SS ION -
1 O P E N  D I R ECT U2 V A L V E  
1 45 D E G  fAOM L AUNCH 
' S ETT lNG 

' B . E N T E R  N E X T  B E S T  P T P -

1 .  D o F F  s u n s  

' U S E D  F OR C 0 2  A N D  H 2 0  R E MOVAL. 

' A .  CORR E SPONDS TO 1 2 . 6  
I { A P P R U X  3 CFM/CR E �tr4ANl 

L d / 11 P  

2 .  O PE N  W A S T E  
OVE illi OAf<O D R A I N  
V ALV€ T lJ  UBT A I N  
C A B  I • �  Bl EED F L U\<¥ 

' R . 2 .  WAS T E  OVER A CARO B L E E D  = 1 .� L e  
1 02 / �  

M I S S I O N  

3 ,  D G N  F A C E  M AS K S  
A Fl E R  1 HOUk 

' 3 ,  T I M E  P E QU I R E D  F OR CM COZ PAR T I A l  

• P R ESSUR E T O  I NC R E ASE TO 7 . 6  MM HG---

1 1 CR EI'I'MAN---4 HR 
• 
' 3  CRFWMAN---80 H I �  

' � R E - P O (  1 C . E N T E R  N E X T  E E S T  P T P - 1 
' 1 NC-GC F O �  P O I . R i: TA LN L M 1 
' ' D E S C ENT S T A G E  F O R  T E l  ' 

I F  POS S l Hl E  . . . 
' P O W E R ED 1 0 .  C C �T INUE M I S S I O N - ' 
' D i: S C E �T 1 N O - G O  F C �  L UNAR STAY 1 . . . 
' A LL 1 E . E NT E R  N E X T  BEST P T P  1 
. . . 

R E V  D A T E  S E C T ! G N  GRUUP P A G E  

A POLLO 1 5  F NL 5 / 3 / 1 1  CS � E N V I RONMEN 
CONTROL S Y S T E M  

S U I T  /CAB I N  
10-6 
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NASA - Ma n n e d  Spacecraft Center  
M I S S IO N  R U L E S  

S E C T I ON 1 1  - C S M  ENVIRONMENTAL CONT ROL SY S T EM - CON T IN U E D  

e K U L E  CUN U I T I U N / � A L F U NC T ! O N '  P H A S E  ' RUl i NG ' Cu� S/NOTE S/COM• E • T S  
- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

L O S >  UF SURGE TANK 

LlJ"C. RE PRF. S S  PACK 

I TEC 
' 

' 
' 

' 
1 ALL 

' L AU I\ C H  
' 

' A.  
' 

' 

' 
' 

NO-GU F L R  C SM � V A  

UNL� S S  O PS AV A I L A HL �  

F O R  US E B Y  COR A N D  L M P  

0 8 . CJNT I NU E  �. I S S ION 

* A. CO�T I NU E  � l S S i u N  

' FUI\ L E AK I N  

' S URGE T ANI<. AND 
' V A L V E  TO f i l L .  

S U PGf TANK , I S LJL A T F  

PLACf � f P KE S S  P I< L  

l' l-..: 4 L O S S  JF SURGF 

T��K AND � E P R E S S  

P A L K  ' A L L  
' 

' B .  CU<H I NU E  M l S S i ut� 1 b .  O P S  0 2  � T V--- 4 LR S /O P S  l T WU U P S  
1 1\ V A I L A A L E  J 

l 1 - £: ·j f- ! k t-:  uR S M C K £  1 1' 

C U M '-1/d'.,U MUDULf 

Nl S S l U,\j 

' 
' 

' 
' 

' T f: C  

' 
' L AU N C r  

P k � N  T U  R t S TORC E N T KY 1 
02 B Y ::> T Ci< l f'..G I JPS l i..J 1 

CM AT F I �Al LM E � k r S � .  ' 

' C .  CO•T I NU E  M I S S !<JN 

DOfF �U I TS f-�k E1�T1�Y . 

NO-GO FOR CSM EVA 

I " ·  AtiCRT 
' 

1 .  O E C O M P h t S S  C A � IN 

2 .  T � Ct ii:S L F � I--! 1': l f  
l: l [(, T N I C AL 

S Y S T t �  P E K  f L I GH T 
C K f" rJ  C H E CK L J S T  

B C U $ 1  t- I t< E  

P R C(. E CU k F S .  

l f> R f. - P C I  ' d . b "'4 T t: l.; N E X T  d i: � T  P Tf.l - 1 
• • r�u-GL r .·� rt r' C I . f<. t: T A ! f'l·, • 
I I Ui U t:: S L £ 1\ T  S T A � t:  fUR H I '  

1 PDW E � � D ' C .  CCI\T T �U E  � I S � I wl�-
t 1 :>tO-G C  1- C R  LUN Ai{ S T A Y 

' T [ C  ' C .  NO-GO F U R  L S M  E V A  
' ' ' 

' A l l  ' E . 1 .  T R CU t1 L E � t-iJl� T / CLJJ"l l:i A T  I 
I ' f l R f PEt<  I- L I G H T  C R E W  I 
I I (. H ELK L I :> T  I: M E KL>f.NCY t 

I I P R CC E I..:U k ( S . I 

. . ' 

K EV U A T E  

2 .  A S S I:S S t.:AI'-1Au� A!>. ll 

� E �CV E 1- UW E K  FkUM 
J\ F F F. C T h ·  S Y ) l Ef"'S 

;:\. f. (\ l r: K  f\ L X T  !l E S T  P TP - I 

P E T A l !\ uo�, 
t r  POSS l t�L E. .  

5 E C T I 0 f\ GRUUP 

A P O L L O  15 FNL S / 3 / 7 1  L.S I" Et.IJ I N CNMI:r'l 

Cut\; T R U L  S Y S T E M  

S I.J l  T / C A B  tr-.. 

P A GE 
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N A S A  - Ma n n ed Spacec raft Center  
M I S S ION RULES 

SEC T I ON 10 - C S M  ENV I�UN �ENTA L CONTROL SYSTEM - CUN T INUED 

k k UlE  C J N ll l T I O N / M ALF U r.;C T J CN 1 PH A SE t RU L I NG ' C U E S /NO T E S/COM M E N T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - -

1 0 - 2 6  C U N TA M I NAT lDN I N  

C A B I N  

1 0- 2 1 L U S S  1 F  SU I T  

l 1'l T EG R I T Y 

• A L L  
. 

. 

• 
• 
• 
. 

• 

1 L AUI'\ICI1 

' A ll 

I J  EC 

' CP E � MA Y E L E C T  T O  

' DE C OM P R E S S  

1 A .  CU�T I NU E  M I S S J ul� 

' B • C C r..T I NU t:: I'" I S S ION 
• ��-GC F C R UNDOCK 

• c .  NC-G G F G R  CSM � V A  

l 1 - 2 >J  UJ S S  ' l F  L 2  ·'>IA N I F ..JLO I 

A. 02 t'-WJ I FOLD LEAKS 

GREATER THAN 

4 LB/HR AND CAB I N  
PRESSURE GREATER 

THAN 4 , 5  PSIA 

1 L A U N (. H  · � . 1 .  CONT I N U E  � I S S I ON 

' U�OGC K E 0/ 1 2 .  CuhT I � U E  M I S 5 I UN 

' P R E - P O l  ' 
1 P O W E I H G  • 

• o e s c E t-. T /  • 

' L UN A R  
• S T A Y  

. 

' A LL 3 .  tN T E� �tX T 8 t � T  P T P  

I A I  V E R I F Y S U R G E  
T A N� A N n  R E PR E SS 

P A CK ISOL A T ED 

UNT .L E N T R Y  • 

I B I  k E TR I EV E  U P S  

F R OM L M ,  I F  
LJGCK E C 

' I F  UNA B L E  TO C L EA R  CON T A M I NAT I O� ,  

' M I S S I O N  M A Y  BF T E R M I NA T ED E A kL Y .  

' A . 3 . APPR O X I M � T FL Y  5 HOUR S A P E  

1 KE �U I R E D  T 0  D E P L E TE C A B I N  0 2  F R O �  

1 4 . 13  T O  3 . 5  P S I A , W I TH r . 4 56 L B / H R  
' U SAGf � AT E  I C R f W  + C Ad i t�  L E AK + T A N /<  

' P R E S S  BLF E O t  

' A . 3 . 1 B )  C R E W  O P T I ON TO U S E l �  

' e N V I RONMEN T F O R  e AR TH R E T U a N  I N  L I F � 
' O F  MANUAL C Ad i N  PRE S SURE R E G UL A T I O N .  

I t t  NC -GO FOR CSM FVA 1 

B. 02 Ml'.NI FOLD LEAKS 1 L AUt>lCI-t 

GREATER THAN 4 ' 

LB/HR AND CABIN • 
PRESSURE LESS ' 

• e . l .  A � C R T  A S A P  

. 

. 

TH.M1 4.5 PSIA 
' 

' A L L  

• 
1 2 .  EN T ER A S A P  

1 L M  � 2  I I F A VA I LA B LE t H A Y  B E  U S E D  T C  

' SUP P L E M E� T  C SM S � PPL Y. 

l�- 2 S  l u S S  JF L�E �A ( N  
K E G UL A TO k  

A .  FA I LE �  C L L S E O  

e1 .  F A  I L C D  O P E N  

I'l l  S S ! ON 

1 TEC/ 
• eo 

1 A ll 

' A ll 
. 
• 
• 

1 U S E  C P S  I N  .SU I T EO 
t MODE FOR ENTRY I F  
' PRACT I C AL 

. 

. 

. 

• 

. 

• 
. 
• 
. 
. 

. 

' A . l .  NO-GO FCR C S M  E V A  1 

' U N L E S S  OPS AV A I LA B L E  1 
t FOR US E tlY C. OK AND L M P 1  

' 2 .  CONT I NU E  � I S S I ON 

• e .  CONT I NU E  M i SS ION 
• 
. 

• 

R E V  G A T E  SECT! U N  GROUP 

A P C L L O  15 F �L 5 / 3 / 7 1  CS � E 'V I • CNMEN 

C ONT RCL :i V S T E M  
S U I T  / C A B  I N  

PAGE 
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N A S A  - Manned  Spacecraft C e n t e r  
M I S S IO N  RULES  

SEC T I ON 1 0  - C S M  ENV I RCNMENTAL CONTROL SY S T EM - CO, T IN U F D  

CllNu I T  lll/. t M A  LFU �C  Tl O N '  P H A S E  � U L I NG ' Cllf S/NO T E S /C DM '4 F fi.T S 
-- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---------- - - - - - - - - - - -' ' 

' ' 

\J- 3 �  80TH MA l �  REGUL A TOR S • ' 

hd U : U  C L U S E D  

l l- ? 1  l t l S S  OF L�E S U I T 

l.UM�K E SSOR 

l - '- :! L  L u ::. ::.  Jf- l i'4 L.i  S U I T 

C OM PK E S S W < S  

r- U LE �UMb E R S  l -1-"L3 
TnkuUGH 1 1 - 3 9  A � E  

�o. E SEk. VE Ll .  

M I SS I ON 

' ' 
' ' 

. ' L AUt-.CH ' A,  
' ' 
' L G  ' B, 
' ' 

' UN Ll O C K t O / ' C . 

' P �E - P O I  ' 
1 PO � t: R ED ' 
' O E SC E H / ' 

I L UN A +<  ' 

' S T A Y  ' 

' ' 
' ' 
I A L L  ' c . 
' ' 

' ' 

' ' 
' A LL ' A , ' ' 

' ' 
' ' 
' ' 
' ' 

' l. A U f\ l H  ' A , 
' ' 
' ' 
' ' 

q :  � o .  ' " ·  
' ' 

' . 

' L O  • c . 
' ' 
. ' 
' ' 
' ' 

' A LL ' c . 
' . 
' ' 
' ' 
' . 
' ' 
' ' 
. . 
' ' 
' ' 
' ' 
' ' 
' ' 
' ' 

R E V D A T E  

CONT I NU E M I SS I ON 

f.jlJ-(.o�.: F t.: R  UNOLlCK h�t. 

t N T E R  N E X T  BE;T P T P 

NO-GO FO� LSM t V A  

CONT I �U E  M I SS ION 

CuNT f NU E  M I S S I UN 

UPEN O I K E L T  CJ2 4 5  LJtG 

FROM LAUNCH S ET T I � G  

' 
' 
' U-1  SY S TEM S  ( J f  AV A I LA B L I: I M A Y  H f  
' U S E D  H• L I E U  O F  C SM S Y S TE M S .  

• c .  SU-I T L OO P  PRF S SUR E W J li.  ll '{ C F  
' FRuM 3 . 75 P S I A TCJ 2 . 5  P S I A  I N  

' AP P� U X I MA T E L Y  q � INUTF. S .  

1 V ACUliM C L E A N E R  � A Y  R E  CONNE C TE D  T C  

' S U I T  L OOP R U T  W I L L  NOT PRUV I OE SU I T  

1 1 f� H GR I T Y . CON S tlJ E: RA T I ON � l l L  I H  
0 G I Vf N  T O  P E TA I N I �G L � .  

<.UM l NU E  1-'- l SS i uf'.l.- t 

NO- G O  f O �  T L  I I 

NO-GC FOR U t-.OOCK 1 1\IG I 

CJNT I Nu t ,.. t s s  w � - • 

NO-GO r U R  C S M  CV A ' 

S E C T I O N  GkUUP P A GE 

A P , L L J  1 5  F � L 5 /1/71 CS � ENV IRCNME N T  S U I T / C A B I N 

CU N T R O L  > Y S T E O  ) n- 9  
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N A S A  - Ma nned  Spacec raft Center  
M I S S IO N  RULES  

SECTI ON 1 0  - C S �  E�V I R uN M E N T AL CONTROL SYST EM - CON T IN U E D  

k t< U U  GtlNO I T I ON/MALFUNCTION ° P H A S E  ' �UL I N G  1 CUE S/NOTE S/COM"4 Ef\T S 
-- - - - - - ----------------------------- --------------------------------- - - -- -- -- ------------ - - - - - - ---------

1 0- 4 0  P k i MA R Y COOLA N T  
L O O P  MALFUNC T I O N S  

A ,  L u S S  O F  

E V A PORA TOR 

" '  L u S S  Of E I THoR 
kAO l A TOR PANEL 

c. TO TAL LCSS CF 

l•JLlP 

HI S S I UN 

' 
' 
' 
' 
' 
' 
i L A UNCt-

1 All 

1 L AU N C t-

. 

' 
1 A LL 

' L AUNCt-

' 
' 

' I: "  

' A , [ , CONT I NU E  M I SS I ON 

0 2 .  C O N T I NUE M I S S I O N -
' ACT I V A T E  S E CONDARY. 
° COOLANT LOOP W I TH 
1 RA D I A T O RS I N  A Y P A S S  
0 AS R< � U i k W  TO 
0 MA I M A I N P R I � A R Y  1 EV AP�RATGR UUT T E M P  
1 � E S S  T HAN 80 ! l E G  F 0 OR AS R E U U I R E O  
1 FOR CREW COMFORT • 

' B, l ,  CO NT I NUE M I S S I ON 

t z. BA S E C  01\i W A T E R  
' A V A I L ABlE FOR 
' EVAPORAT I V E  COOL l NG 
0 .THE M I S S  I O N  
• W I LL ee ccr-.r t Nu e o  
t US lNG S E CCNOARY 
I RA.O I .!\T Ofi S  
t S U P P L E M E N T E D  BY 
• P R I � A �Y L C G P  
• EVAPCRAT CR . 
' 
' 

' C . l .  CONT lNUt � t S S l ON-
1 AC T I V A T E  SECCJNOARY 
I LLlCP 

• 2 ,  C C N T I NU E  M I SS I O N -
' �0-G� FVR T L I .  
0 AC T I V A T E  S E CUNDARY 
' l O C F  

' P O W E R E D  1 
' D E S C E: I"tT / 1 

3 ,  C O N T I NUE � I S S ! ON
A C T I V A T E  SECUN DA� � 
LllOP. ' L UN A �  1 

' S T A Y  I 

' T EC 

' A L L  
• 

• 

' 
' 

0 4, NU-GC F C �  CSM EV A 

o 5, BASED � AMJUNT OF 
t WO.TER AVAI LABLE, 
° C�SIOERATI� WILL 
o BE GIVEN TO C�TINUING 

. ' Ml 55 I� � SEC�DARY 
LOOP. 

R E V D A T E  S E C T I ON GRUUP 

1 A . 2 . C A . MA I NT A I N  PR I R AO OUT T E M F  
' GR EA T E R  THAN-20 OFG F ,  

' 2 . ( B .  � A T t R  MANAGfHENT HAY D I C T 4 T E  
' AC T I VA T I ON AND U E AC T I V A T I ON OF 
' SECONDARY LOOP TO M A I NTA I N  P R I M A R >  
' R A O  U U T  TEMP B ET W E E N  � 5  A N D  B C  
' DEGk E E S  F .  

0 8 , 1 .  A L l E RNATE M I S S I ON 
' P ERF(lH. M E O  

• 
. 
' 
' 
' 
' 
' 
' 
' 
' 
. 

. 
' 

' 

. 
' 
. 

' 
. 

' 
0 C . 2 ,  AL T E RN A T E  M I S S I ON' 
' P t:: RFORHEO • 

P AGE 

M A Y  B E  

M A Y  B E 

A P OL L O  15 F NL 5 /3 / 7 1  C S M  E N V I RONM E N T  COOL AN T  
COfotTROL S Y S T E M  10-10 
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N A S A  - Manned  Spacec raft Center  
M I S S ION RULES 

� 10 - C S M  ENVIPn• «NT CUNTROL SYSTEM --l:lllil.INUEO 

� K UL L c,JND ! T I ON/MALFUNC T I ON ' P H A S e  ' RUL I NG ' C U E S /NOTE S/COMM E , T S  
- - ----- ---------------------------------------------- - - - - - - - - - - - - ------ - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - -

10- 4 1  

1 )-4 2 

l ) - 4  3 

' ' 

' ' 
' ' 

SECUNDA" Y LCOP ' ' 

M A LF UNC T I ONS ' ' 

·' ' 
A ,  L U  � S  OF I All ' A , 

E V A P O RA TOR ' ' 

' ' 

' ' 
n , L O S S  O F  • c o  ' e . 

R A D I A TO R S  ' ' 

' ' 
' ' 

' ' 

' ' 
c . TU TAL L O S S  OF ' A L L  ' c. 

LOUP ' ' 
. . 
• ' 

' ' 

' ' 

L O S S  OF P R I � A R Y  AND ' A l l  ' 

SF.UJNQA!{ Y ' ' 

t: V AP�J � A T U R S  ' . 
' ' 
' ' 
' ' 

. . 

. . 

L U S ::,  U F  A L L  C O Ll l i NG t  1 . 
� k i :1A R Y  AND ' ' 

�ECOI� U A K V  ' . 
. . 
I L AlH�tCH ' . . 
• ' 

' F. O ' B ,  
• ' 
. . 
. . 
. . 
. . 
. . 
. . 
' . 
' POW E R ED • c .  

' D E S C E " T  • 
' . 
' A l l  ' D . 
. ' 

. • 

. ' 

. . 

. ' 

M I SS I ON R E V  D A T E  

CO,T I NU E  M I SS I ON 

CUNT I NU E  • I SS lUI< 

CONT I N U E  M I SS I ON 

CQNT INUE M I S S I ON 

CJ�T I NU E  M I S � I ,JN 

� N T E �  N E X T  f E S T  A TP Uk 
P T P-

"'AX I �U� C R B I T T I M E---
4 HUUK� E M E RG E N C Y  
P O ,_ E k  O O W fl.  f- O L L O W t: O  BY 
1 . 5  HOU K S  LF PUW E K U P  

F UR E N T R Y ,'  

C G ,T I NU E  M I SS I ON -

Ei'II T E R  A .S A P  

.S E C T I O N  

I L[lQP I S  S T I L L  

' E VAPOk A T I V E  MUDE . 
• 
. 
. 
' 
. 
' 
' 
. 

O P E R A T I O�Al I N  

' l M  S Y S T E M S  ( I f A \IA ! l A 13 l E J  W l l l  H f.:  
' US E D  T O  S. U 0 P L E ME t>. T  C S M  OP !:: R A T I O� S .  

. 

. 
' B , l O S S  O F  TWO F UE L  C E L L S  P U W E P  
' DOWN • 
. 
. 
. 
. 
. 
. 
. 
' 
. 
. 
. 
. 
. 
. 
' 
• 

A P OLLO 1 5  FNL  :i / 3/ 7 1  C S "'  ENV I R CNM E N T  COOL AN T  
CO' T !\ll.L S liT EM 10- 1 '  
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N A S A  - Manned  Spacecraft C e nt e r  
M I S S I O N  R U L E S  

SECTI ON 1 0  - C S M  ENV I RO N � E N T AL CONTROL S Y S T EM - CON T I NUED 

k R UL E  cJNU I T I UN/�ALFUNCTION ' PHASE ' RUL ! �G ' CUES/NOT E S /COM�E�TS 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - --------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

' ' ' 

• ' ' 
' . ' 

10- 4 4  C O NF I P MEO L E AK OF 
t,¥LCUL C YCLI\NT 

. . ' LM E:NV IRON "'' ENT 

A. l ''l COMMAND 
MUDULE 

o .  1� SU I T  C I RC U I T  

� U L �  NUMd E R S  1 0-4� 

ThRUUGH l D - 4 9  A � E  

�< E St R VE U .  

M I SSI ON 

' • 
' ' 

' ' 

' L AUNCt-1 I /J e l e  
' ' 

' EO ' 2 .  
. . 

• ' 

. ' 
' ' 

1 POW E P EO • 3 .  
' DESCENT ' 

. ' 

I J EC ' 4 .  
' . 

' A L L  ' 5 .  
' . 

' LAUNCH • e . t .  
' ' 
' F C  . 1 • 
' ' 

' . 

' • 
. ' 
1 P OW E I H D  ' 3 .  

' DESCENT • 
' . 

1 T EC . 4 .  
. ' 

1 AL L  ' 5 .  
' ' 
' ' 

' ' 

. . 

' ' 

. . 

' ' 
' . 

R E V  D A T E  

' USED fOR 
' C SM .  
. 

CUNT ! NUE M I � S l UN ' 
' 

fNT t R  NEXT �EST P T P ' 

DOt. S U I T S .  PU R GE ' 

:;u I T  L C L P  W I T H  . 

Dl RECT 0 2 .  . 

' 
CO�T ! NUE � I S S !  ON- . 

NCJ-GO FOR LUNAR STAY ' 
' 

t.U-GG FCR CSM EVA ' 

' 

ENT ER NtX T � f. S  T P T P  . 

' 

<.UNT I NUE � I S S I ON ' 

' 

t1�TER HXT BE S T P T P  . 

DOFF S U I T S  A·'lU USE ' 

F A C E  � A > K S  I F  . 

.KE:\.;U l k E C .  . 

' 

C rJ fliT if'.lUE M I S S I ON ' 

NG-GO FOR LUNAR STAY ' • 
' 

NO-GC F C R  cs:., E V A  . 

' 

E N T t t<.  NEX T BE> T P I P  ' 
' 
' 
' 

. 
' 
' 
' 

' 

S E C T  ION GRUUP 

APCLLO 15 FNL 5 /317 1 C S �  ENV I RONMENT COOL AN T 
CONTRtlL SYSTEM 

E ARTH 

P AGE 

1 1- 1 2  

I I F AVA I L A B L E  • M A Y  B E  

RtTURN I N L H U  Uf 

1 7 9  



N A S A  - Man ned Spacec raft Center  
M I S S ION RULES  

SECTI ON 1 0  - C S �  ENVIRONMENTAl CONTROl SY S T EM - CON T IN U E D  

k k UL t  CllNO I T ION/�AlFUNCTION ' P H A S E  ' RUl i NG ' CUE S/NO T E S /COMM E � T S  
- - - - - - - - - - - ---.-----------.--------- ... - - - ----------- ----------------------- ------------------------------

lt"' - 5 0  LUSS Of All 
O V E RbOAR D DUMP 
CAPle I ll T V  

11:'1- S l UfiiC Q f',j f R O L A B L E  
H I G H  HUM I D I T Y  

i Eo 
1 T LC ' 
' 
' 
' 
' 
' 
• 
' 

' 
' 
• 
' 
' 
' 

' L AUNCH 

0 A, 1 .  ENT ER N E X T  BEST PTP-
' NO-GC FOR TL I 
' NO-GC FCR l O I  
' .  

' B .  CllNT I NU E � I SS I ON 

• A. CONT I �U �  M I SS ION 

• i .  R L E EO 02 FROM WATER TANK THR8UGh 
' WASTE MAN A GE MEN T OVE R B U A R D  ORA l �  
' VAL VE INTO CAB I N . 

• 2, IF P O T A B l E  A N D  WA S T E  TANK S C L R 
' W A S T E  TANK S  AL ONE , B ECOME F UL L ,  
1 FOKCEO �A TER 80 I L I NG � I ll A E  
' N E C E S S AR Y  T O  A l l O w  FUEl C E l l  ANU / U "  
' CY CL I C  ACC UMUL A T O R  OPE RA T I O N. 
' 

' 3. CSM F l U I D  STORAGE BAG S  AND L M  
' UR INE STURAGE C A PA B I L I TY ( I F 
' AV A I L A B l E  I w i l l  B E  USED • 

' LM SYSTEMS MAY B E  U S E D  F O R  HUM I O l T ' 
1 COIHROL . 

• .P R E - P C l  ' B. E NJ E R N E X T  E!EST P TP- 1 
• I NO-G C FCR PO J . R E T A I N I.M I 

• ' DESC ENT STAGE FUR T E l  ' 

' POW E � EO • c. CONT I �UE M J SS I ON-
• DE S C E � f  1 NO-GO FOR LUNA R S T A Y  

I J EC 

• A.LL  
' 
' 
' 

' D .  NO-GC F C P  CSM e V A  

' E . E N T E R  �EXT B E S T  P TP 

1:1- 5 2  WA 5TE W A T E A  TANK ' 

' 
' 
' 
' 
' 

' 
' 
. 

' L "  S Y S T E M S  f l f  AV Ai lA BlE I MAY BE 
1 USED TO �UPPLF ME �T C S M  L E A K  O R  L C S S  O F  ' 

W A S T!: WA TE R STCAAGE ' 
CAPAb i L I T Y t 

' 
' 

' 
' 
• 

' �HEN POT A B L E  WA lE� TANK �E COME S 
' FULl o FUEL C E l l  hATER W i l l  BE DUM P E D  
' THROUGH OVERBOA�D PRESSURE R EL I E F  
' V ALVE S .  
' ' 

1 A LL 1 CuNT I NU E  � t S S I CN • 
' 
' 

M I SS I ON R EV D A T E  S E CT I O N  GROUP PAGE 

A PCllO ! 5  F Nl 5 /3 n 1 CS M EbiV I PONMENT W AT E R  AND WA S E 
CONTROl S Y S T EM MANAGEMENT 1 0- 1 3  



R R U I. E  
-- -----

\ � - 5 3  

NASA - Muned S pacecnft C e nt e r  

M I S S ION R U L E S  

SEC T l  O N  10 - C S M  ENV I RONMENTAL CONTROL S Y S T EM - CONCLUDED 

CONO I T 1 0NIMALFUNCT.ON' PHASE • RULING • CUES/NOTE S/COMM E N T S  
------------------·---- -------------------� --------------------------- ---------------------------. . . 

. • • 
• . • 

CUNF I RMEU LEAK I N  • • ' L M S Y S T EM S I I F AVA I L A B L E  I MAY BE 
POTABLE W A T E R  TANK . • 1 US E0 TO SUP P L E H E � l  C S M .  
O R  UNABL E TO . . • 

T K A N S F E R  F UEL C E L L  • • ' WA T E R  STORAGE BA G I S l  W I LL BE u s e e  
W A T E R  T O  P O  TABLE • . ' A S  BACKUP WATER T ANK-. 
TA NK. • . . 

. • • 

' L AU IIICH • A .  CONT I NUE M I SS lUI< • 
• . • 

' All • e. CONT I NU E  M I SS !UN . 
• • • 
. • • 
. • . 
. • • 
• • • 
• • . 

K U L E  NUMBE R S  10-54 . • . 

THROUGH 1 0 - 5 9  ARE • • • 

R E SE R V E D . • • • 
• . . 

M I S S I ON R E V  D A T E  S E C T luN GROUP PAGE 

APOLLO 15 FNL 5 1 3 1 1 1  C S  M ENV I RONMEN 1 W A T ER AND WA S E 
CONTROL SYSTEM MANAGEMENT 1 G- 1 �  

1 8 1  



i< I H M  

-- ---- -

10-b0 

N A S A  - M1 n n e d  Sp�eecnft Center  
M I S S ION R U L E S  

SECTI ON 1 �  - C S M ENVI RON�ENJAL CONTROL S Y S T EM - CONCLUDED 

---------------------- - - -- ------
I NSTRUMENTAHON REQU I R EM ENTS 

----------- - --- --------- ------ --
M E A  S D c SC R I PT! IJN F C M  llNBIJARD TRAN SDUCER CATEGORV REF E R E N C E  

C A � I N  PRESS CFOO l l  P M E T E R  COMMON 1 O F  10-20 
S U ! f  PRESS C F OO 1 2 P  M E T ER CIJMMON 3 • 
TANK S L A D D E R  PRESS CFOllOP ---- ------

SU I T PRE S S  -- ---- - ----- ------ MANDATORY 1 0- 2 1 
( C Uff GAGE Sl  C E 4C f<  CREWMANI 

>URGE TANK PRE SS CFOO·J6P M E T E R  COMMON 1 O F  10 -2 8 
OXYGI:N RE P R E S S P R E S S  ----- -- M E T ER ------ 2 M 

Pk I M ACCUM IO TY C F JO l qQ M E T E R  COMMON 1 O F  10-41) t 
P R I M  PUM P OUT P R E S S  CFOO 1 6 P  M E T E R  COMMoN 2 M 1 0-44 

f>OTAt H E  H 2 0  Q T V  CF0010Q METER COMMON HD 1 0 - 5 3 ,  
w A S TE H20 Q TY C F OO J O Q  M E T E K  COfoiMOr>l HO 1 0 - 5 2  

SEC S T E A M  PRE S S CF00 7 J P  METER COMMON HD 1 0-41 
SEC E VA P OUT T E MP C F 00 7 1 T  M ET E R  COMMON HD 

SEC. A CCUM � T V  C F 00 7 2 P  • ET E R  COMMON HD 

SEC  !J t.JMP !J t.. T PKESS C F 0'J 7 0 P  o'I E T E t<  CUMMO N HD 

PR I M  t vA P  C U T  T E M P  C F 00 1 � T  M E T E K  COMMON HO 

Pk i M  S TE A M  PRE S S  C FI)0 � 4  • E T E R  COMMON HD 

E C  S U 2  FLU  ill C F 00 3 5R M l T f K.  CUI"'HON HD 

02 MA N I F OL D  P R E S S  C F 00 36P ----- ------ HO 

SU I T  C GM F  P R E S S  C F0 0 1 S P  I'I E T E k  COMMON HD 

1-'k I M  RAD OUT T E ioi P  C F O J  20 T M E T E f(  COMMON HD 

P K I M  E V A P  I NLE T T E M P  C F 0 1 8 1T ----- ------ HD 

S T E A M  DUCT TEM P C F00 1 7 T  - ---- ---- -- HD 

S E l. R A O  U U T  T E M P  S F 0 2 3 6 T  M E T E R  ------ rlD 

M I S S I ON R E V  D A T E  S ECT I ON GROUP PAGE 

A P OLLO 15 FNL 5 /317 1 CS M E N V I RONMENl LNSTR 
CONTROL S Y S T EM REQU�REMENTS 10- 1 5  

1 b Z  

-



t 1  C S M  C R Y OG E N I C S  



R I TE M  

N A S A  - Mun ed· Spacecraft Center  

MI S S ION R U L E S  

SECT ION 1 1  • CSM C�YQGEN ICS 

' GENERAL ' 

1 1 · 1  LAUNCH 

THE R E  ARE NU CRYU F A I LURES  FOR WHICH THE LAUNCH/ INSERT I ON PHASE W i ll BE TE R M INATED. FCR 
COMPl E T E  LOSS Of THE SYSTEM RESULT ING IN THR E E FUEL CEll F A I L UR E S ,  E N T R Y  W i l l  BE PLANNED 
I NTU PTP 3-1 . THRE E ENTRY BATTER I ES AND THE AUX BAT AR E CAPAB L E  OF SI HPORT I NG  THE LAUNCH 
AS MUCH AS 3 R E V S  P

.
OoEREC OUWN TO 50 AMPS ANO ENTRY. 

1 1- 2  A L L  PHAS E S  

THE CR YOGE NICS  SYST E M  I S  REQU I RED U�J il CM/SM S E P  SO THAT THE ENTRY A N D  LAND I NG  PHASE S W I LL 
BE tNTERED INTO W I T H  FULL CONSUMABLE& POTENT I Al ,  THAT I S ,  FULLY CHARGED ENTRY BATTE R I E S  A�D 
ENTRY 02 TANKS. IF  THI S CAPA B I L I T Y  IS PCTENT I AL L Y  J EOPAR D I Z E D  BY C R YO SY STEMS DEPLET ION CR 
MAlfUNC T I ON, M I SS I ON TER�INAT I O I<  PRI)(;EUURES W I LL B E  ENACTED IN WHA T E �E R  T I ME FRAME I S  
APPROPR I A TE O R  AVAI LABL E .  ANY E NTRY BATTEkY O R  ENTRY Ol USAGE AFTER lOS S OF RECHA�GE 
CAPAB I L I T Y F R OM THE CRY� SYSTEM W I LL R E DUCE SUPPLY AVAILABLE FUR ENTRY,  lAND I NG ,  A�D 
POS TLA�DI NG. 

l l- 3  P U • t k f U  DESCENT 

THE R E  ARE �0 CKYO S Y STE M f A I LU R ES FOR WHICH POWERED DESCENT W ILL BE TE R•I NATEO. 

1 1-4 LUSS uF C R YCGE N I C  TANK I S  CEF INED AS---

A .  PRES SURE CANNOT B E  O I NT A I N E D  ABOVE 150 P S I A  FOR 02 AND fOO P S ! A  fCR H2 o 

B.  A LEAK,  WHICH CO.B I •ED W IT H  A 40 AMP LOAD FLOW FROM THF. TANK , WI L L  DEPLETE 
THE TANK BEfOR E CHISM S E P .  

C .  LOSS OF A L L  HEATERS I N  A N  0 2  TANK LOSS O F  2 HEAT ERS AND O N E  fAN I N  H 2  TANKS 
1 A�U 2 OR HOTH FANS IN H2 T AN� 3 .  

1 1•5 THE L UNAR M I S S I ON WILL B E  CONTI NUED I f  THE �2 AND 0 2  TANKS MEET RECL I NE CR I TER i l  AND THE LOWEST 
ToO TANKS AKE CAPABLE Of SUPPORTING AN EARTH RETUR N F RUM ANY PO INT W I TH AT LEAST AN AVERAGE 
POoER Lt VEL OF 40 AMPS. 

1 1-6 E ARTH ORB
.
l T  H I S S10N W I L L  BE CONTINUED A S  lONG AS ENOUGH TOTAL CRVO· 1 02 1 H 2 1  IS AVA I LABLE TO PERFORM AN ENTRY I NTO THE NEXT DAI LY GO/NO· GO AREA. 

KULE NUMBERS 1 1 -7 THROUGH 
1 1- 9  ARE RESERVED. 

M I SS I ON R EV DAT E GROUP PAGE 

APOLLO 15  f �  5/3/71 CS� CRYOGEN I C S  GENERAL 
POWER SYSTEM 1 1- 1  

I B4 



R l HM 

NASA • Man ned· Spacecraft C e nter 

MI SSION RULIS 

SECT I ON 11 - CS � CAVOG&NICS • CONT INUED 

' S YS T EMS MANAGE�E N T  ' 

l l-10 C M YO MANAG E ME N T  

t. .  NOICHA L L Y t  TANK PRES SUABS lUll 8 E  MA I NT A I NE D  IIV U S E  O F  TANK HEAT E R S  f N  1 .1UTO' MODE w i TH THE 
ElCC E P T H lN OF HZ U NK 3 t  WHICH W I L L  Uf i L UE AUTO FANS. 

B .  �ANUAL PA E S $URE C CNTIICL W I LL NORMALLY B E  U S E D  AS REQU I RED Tu MA I N TA I N··-

1. TANK PRE SSURES .GR E A T E R  T HAN 750 P S I A  ll2 AND 200 P S I A  FOR H2. 

z. SUFF I C I E NT QUAN T i f Y  IN THE LOW E S T  TWU T A NKS I N  E ACH SY STEM TO St.PPOI! T AN 
E AR T H  R E T UR N  F M C "'  ANY POINT W I TH A T  L E AS T AN AV ER AGE POWER L E VE L  OF ItO AMPS 
AND AS REQUUE O Ti.l flEET IU S S I01'4 OBJ EC T I V E S .  

C .  O N E  F UE L  C E L L  MAY 8 E  PURGED O R  T H E  SPACECRAFT eLECTR I C AL L O A D S  M�Y K E  I NC R E A S ED T O  PRECL U CE 
CRYO TANK V E N T I N G .  

O. H2 T ANK 3 F 4 N S  wi L L  � C T  B E  OPERAT E D  I N  THE AUT O  MODE . 

e, Ol T ANK !  I SuUTh.IN V AL II F.. III I L L  NORMAL L Y  REMAIN OPE N ,  BUT .I T W ILL 8E CLO SI'O tF LOSS OF TANKS 
1 Oil t AFfECTS TANK ! PRESSURE IN OltbEit TO PllES!ItiiE 02 FOil THE ECS. 

1 1•1 1 C � Yu G4u i NG 

A, O N8 CARO C RYOGE N I C  QUANT i f Y  GAG I NG I S  PM I ME .  ACCURACY I S  •1- 2 . 6 5  PERC E N l  1+/-&. lt8 L 8  oz. 
•I•O,Tl. L6 H2 t P E R  TAftoK .. I NS T AN T AN E CU S  u2 QUANT I TY A CCIJUC I E S  MAY BE OEGRADEO F ROM T H E S E  
NUM B E R S  D U E  T O  L A C K  C f  T A�K FANS , 

� .  �CC C ALC UL A TE D  QWAN T I TY U S I NG PRE S SURE V ERSUS TEMPERATUR E  I S  BACKUP. 

hOLE NUM B E R S  1 1 •12 THROUGH 
1 1- 1 9  AR E R � SE RVEO. 

M I S S I ON R E V  CAT E S E C T ION GROUP P AGE 

APOLLO 1 5  F h L  S/ 1/Tl C S M  CllYOGENICS MANAGEMENT 
POWER SYSTEM 1 1 •2 

1 8<; 



NASA · Manned St»att
.
craft Center 

M I S S ION lt U L ES 

SBCTION ll • CSM CRYOGENICS • 'ONTCNUEO 

� RlYLE C OND I T I ON /MALFUNCTION' P�AS� ' RUliNG ' CUES/NOT E S /COHME hT S  
-- ----- -------------------------------------------------------------------------------------------------

------------------------�-
' S P EC I F I C  M IS S ION R U L E S  ' 

· --------------------------

1 1-2( LOSS OF ONE 02 
TANK 

' L AUNC� ' A, CONT I NU E  M I S S I ON 
• 

' L M ,  P L S S ,  ANO OP S 02 W ILL 8E USED A S  

' R EQUI R ED TO SUP P l E�ENT CSM 02. 

1 1· 2 1  LUSS OF TWO 02 
TANKS AND/OR T•o 

H Z HNKS 

' A LL ' 8 ,  CONS I DERAT I ON W ILL 
' BE G I·VEN TO CONT I NUl NG 
' �HE MISS ION AFT E R  L O S S  
' OF A TANK I F  O TH ER •TWO 
' TANKS MEET �EOL I NE 
' C R I T E R I A ,  
• 

' POST OOC K 1 C, J ET T I SON LM 

, .  
I 
• 
• 

I I I 
' T EC 1 0 .  CONS IDERAT I ON W I L L  ' 
1 1 BE G IVEN TO PE RF ORM I.NG 1 
I I CS M EVA IF TANKS 1 AND I 
1 ' 2 OR. l AND 3 REMAIN AND ' 
' ' �UAN T ITY' IN 2 OR 3 l S  1 
' ' LESS THAN 60 PERCEN T ,  1 
I I I 
I I I 
I I I 

' LAU �CH 

• e . o .  

I 
' A, CONT I NU E  M I SS ION 

' B , C�NT I NUE M I S S I ON• 
• lill•G C F�R TL I  

' POWERED ' C .  CONT INUE M I SS ION- ' 
1 0ESC E �T ' NO•GO FO R LUNAR STAY ' 

' A LL 0 0, ENT E R  NEXT BEST PTP• 
' RETA I N  L �  I f  POS S IBL E  
• 
• 
• 

• 

1 1· 2 2  LOSS OF ONE H2 TANK ' L AU NCH ' A, CC�T I NU E M I S S I UN 
• 

' ALL • e. CONT I NUE M I SS ION• 
' NO•GO TL I 

ENTER NEXT BEST PTP• 

NO•GC L O I  

CONT INUE H I SS I ON
NQ-GO LUNAR S T AY 

• • • 

' POST DOCK1 C, ENT E R  NEXT BEST PTP• ' 

• ' JETT I SON L M .  ' 

• 
l l- 2 3  LOSS OF 3 02 TANKS ' L AU�CH 

AND /OR 3 H 2  TANK S • 
' � . CONI I NU E  M I S S ION- ' AUX B A T TE R Y  W I LL POWER SHJC 0 S, 

1 TLC 

' ISOLATE SURGE TANK 
' BEfO�E 800 PS I A  
• 

• B. ENTER NEXT BEST PTP-
1 NO-GO FOR L O I  

• POWERED • C, CONI INUE M I S S I ON ·  
' DESC ENT ' NO•GC FDA LUNAR STAY 
• • 

' A L L  • D. E N T E R  NEXT BEST P TP· 
' ' R ET A I N  �M If POS S I B L E  
I 0 

RULE NUMBERS 1 1-24 1 
THROUGH 1 1 -�9 ARE 1 

RE SE RVED. 1 

MI SSION REV CATE SECT I � N  

APOLLO 1 !  F NL 5/3171 CSM CRYOGENICS 
POWER SYSJEM 

GRUUP 

S P EC I F I C  

P A GE 

1 1-3 

1ti6 



� I T E M  
-- ---- -

I I- 5 0  M t A S  D E 5L� I P T I CN 

,]2 TA NK I QTY 
Ul TANK 2 •HY 
0 2  TANK j QTY 

0 2  TANK I TEMP 
U 2 TA i'iK ;. TEMP 

u2 TA .�K 3 TEMP 

H 2 TA N K  1 Q T Y  
H 2 TA N K  2 Q T Y  
H /. TA NK 3 QTY 

H2 TA NK I TEMP 

H 2  TA NK 2 T E M P  
H 2  TANK 3 TEMP 

u 2  TA NK I PRE S S  
0/. TANK 2 PRE S S 

J 2  TA NK 3 PRE S S  

H 2  TA NK I PRE S S  
H 2  Tl\NK 2 PRE S S  
H 2 TA NK 3 PRE S S  

Q 2  TA N K  2 A�D 3 
MA :".l .  P R E S S  

U 2  TA NK 1 HTR 
T� MP 

J2 TANK � H T R  
T t  MP 

J 2  TA .�K 3 H T K  
T f  �p 

cmT E---PkESSURE 

M I S S I ON 

N A S A  - Man ned Spacec raft C e nter  
MI S S IO N  II U L E S  

S E CT I ON 1 1  - CS M CIIYOGENICS - CONCLUDED 

------- -------- -----------------
INSTRUMENT A H C N  R E QU I R EM E N T s  

- - ------------------------------

PC• ONBOARO TRANSOUC ER S 

SC00 3 2 '  M.ETER COMMON 
scoo 3 JQ METER COMM ON 
SCOOH' M E T E R  COMMON 

SC00 4 1 T  --- -- ------
SC0042T ----- ---- --
SC0055T ---- -----

SCOO lOQ METER COMMON 
SCO?HQ M E T E R  COMMUN 
SC0050Q M E T E R  COMMON 

SC00 4 3 T  - ---- ---- --
SCOH 4T -- --- ---- --
SC0054T ----- ------

SCOO 3 7 P  M E T E R  COMMUN 
SC0? 3 6 P  M ET ER COMMON 
SC00 5 3 P  M ET E R  COMMON 

SCO J 3 9 P  M E T E R  COMMON 
SC0040 P M E T e R  COM M ON 
scoa 5 2 P  M E T E R  COMMON 

SCOO /o 9 P  C&W COMMON 

seanor METH CO"MON 

SC00 7 1 T  M E T E R  COM�ON 

SC0072T M E T E R  CUMMON 

O R  QU.NT ITY MEASU R E M E NT kE�U I R EO IN EA C H 

R E V  O H E  S ECT I ON GROUP 

APOLLO 1 5  F N L S/3/71 CS H C R Y OGEN I C S  I NS T R  REQ 

1 8 7  

-

M I S SI ON RUL E 
C A TEGORY R E F E RENCE 

2 O f  3 1 1- 2 �} , 2 1 . 2 2  
MANDATOR Y 

H I G HLY 1 1 - 2 f'l , 2 1  , ?.: 2  
OE S IU B L E  

2 O F  3 1 1 -2 1 , 2 2  
MANDA TOR Y 

H I GHLY l l -2 1 o 2 2  

D E S I R A B L E  

2 O F 1 l l - 20 , 2 1 , 2 2  
M A N OA TOR Y l l-2 0 o 2 1 o 2 2  

2 O F 3 l l - 2 1 o l 2  
MAN OA TOR Y 1 1-21 , 2 2  

HD 

HU 1 1 - ll 

H D  1 1 -2 J 

HD 1 1-2 3 

CRYO T A N K .  

P A GE 

1 1- 4  



1 2  C S M  E L E C T R I C A L 
POWER S Y S T E M  



� I TE M  

N A S A  - Ma n n ed· Spacecraft Center 
MI S S IO N  R U L E S  

S ECT•ION 1 2  - C S M  EHCHICAI. POWER SYSTEM 

' GENE �AL ' 

l l- 1  L A UNC H 

A .  LAUNCH W I LL BE CUNT I NIJE C AS LONG AS SUFf lC I E NT E N io RGY I S  AVA I L A B L E  TO PERFORM AN E NT R Y I N Ttl 
A T L E A ST PTP 2- 1 .  THERE MUST BE AT L E A S T  ONE MA I N  BUS AND O N E  AC B U S  I THROUGH MOOt I A W  

I I  RE G I ON S ) O P E R A T I C N A l  TC CON T I NU E. 

H .  T HE LAUNCH PHASE W I L L  Nul B E  T E RM I NA T E D  AS LONG A S  THRH ENTRY BATTER I E S  REMA I N  TO SUP PLY 

MAI N B U S  LOAOS CR O N E  E N TR Y  B A T T E RY AND ONE S M  PUWER SOURCE • EM A I N .  

l l - 2  PUWCREO DE SCE N T 

TH�Kf ARE �0 E P S  H l l�RES FOR WHICH POWE RE D O�SC E N T W ill BE TER M I NA T E D .  

TH� M I SS I O� WI LL B E  CONT I NU E D  A S  L ONG A S  T H E  PEYU I R ED NUM RE' O F  F U E L  C E L L S  APE A V A I L A B L E  ANO A R E  

L A PABLE UF SUPPOkTIN& MI SS ION REQU I R EM ENT S Cf 75 T O  90 A M P S  ( W I THOUT BATTER Y SU PPLE M E NT E X C E F T  
UUR I NG S P S  D E L T A  V ' S I  A N C  T H R E E  GOOD ENTRY BATT ER I E S  R E MA IN . 

1l-4 oA T T � R Y  i S  C�N S I D E R E D  F A I L E D  IF---

A .  LAUNCH- A BAT TERY B � S  VOLT AG E I S  0 . 5  V C L T S  L E S S THAN T H �  CO• P ESPONO I NG �A I N  BUS. 

H .  OR " I T- A N  E NT RY B A T T E R Y  CUTPUT I S  L E S S  T HAN 3 AMP S  WHEN CONN E C T E Q  T n  A • A I N  BUS DUR I NG S F S  
MANEUVEkS CiOM I NA L  T C T A L  B � T T E K Y  CUkftENT F Ll �  S P S  HAl'o� EUVERS I S  2 0  + I - 2 liMPS) . 

L .  SUS T A I Nt D  BATT E R Y  C H A R G E R  OUTPUT T O  A N ENT RY BAT T ERY I S  GP E A T ER THAN z . e  A M P S  ANO All L O A C S  

REMOVED. 

0. THE A U X .  BAT T E RY C AMOT SUP PORT R EQU I R E D  MAIN B U S  L O A D S ,  

1 2 - 5  AN A C  S U S  I S  C O N S I DE R E D  F A I L E C  I F  A N Y  T w O  PH ASE S C ANNOT B t  MA INTA INED GREA T E R  THAN q5 VOLTS. 

1<-6 A N  I N V E R T E R  I S  CONS I DERE C FA I L E D  I F---

A .  OUTPUT VOLTAGE ON A � Y  P H t S E  I S  G R E A T E R  T �AN 1 30 V A C .  

b .  UUTPUT VOLTAGE ON A N Y  T • O  P H A S E S  I S  L ESS THAN >� VAC. 

1 2- 7  F U E l  CE Ll I S  CONSI DE kE D F A I L E C  FCR M I S S ION PLANN I N G  I F---

A .  F U E L  C E LL CANNOT SUPPLY SUFF IC I EN T  PGWER T O  M E ET I T S  OWN P AR A S I T IC LCAOS ( 5  AMPS P L U S  
I NL I NE HE ATER POWER A S  R E QU I RED ! .  

� .  F U E L  C E L L  HZ LOOP I S  CONTA M I N AT E D  W I T �  KOH. 

c .  R E G U L A T E D  HZ PRE S SU R E I S  L E S S  T H AN 3 b . 7  PS I A ( CORRESPONDS TO N2 PRESSURE SHI F T  DOWN TO z e . z  
P S I A F C R  CR I T I CAL O PE RAT ION- lOW ER N 2  PR ESSUR E C A N  BE MANAGED B Y  TUR,I NG OFF H 2 U  TA� 

PRE S SURE ! . 

12-8 T l l  M I NI MUM PURGE C A P A B I L I TY I S  ROTH OXYGEN AND HYDROGEN ON ONE f UEL C EL L  A ND A J  L E A ST OXYGEN CN 
ON� O T H E R  F UE L  CE LL . 

RULE N UM BE R S 1 2-9 THROUGH 
1 2 - 1 0  ARE R E S E R VED. 

M I SSI ON R EV D A T E  SECT I ON 

APOLLO 1 F NL 5/3/71 C SM E L EC T R I CAL 

POWER SYSTEM 

GRUUP P A GE 

GENERAL 
1 2- 1  

I S •  



N A S A  - M1 n ntd Splctc rlft Cente r  
M I S S ION R U L E S  

SECT I ON 1 2  � CSM ElECTR ICAl POWER SY S T EM - CONT I NUED 

1 2-20 BUS MANAGEMEN T  

A ,  ONE A N D  O N L Y  O N E  F U E L  C E L L  W I LL B E  T I ED T O  B O T H  M A I N  BUS E S .  

B ,  I NV E R T E R S  • I l l  BE C O � F I GUREO SUCH THAT M A I N  BUS A W I LL SUPPL Y A C  BUS 1 AND MA I N  B US B W I LL 

SUPPlY AC BUS 2 ,  

C ,  MA I N  BUS VOLTAGf W I L L B E  � A I NTA I N E O  G R E A T E R  T HAN 26 , 5  VOC A�D L E S S  THAN 3 1  VDC .  "NE F U E L  

C E L L  �AY BE O P E �  C I R C U T EO F OR OPT I MU M  V OL T A G E  AN D P O W E R  MAN AGEME N T ,  

0 ,  TH� B A T T E R Y  CHARGER • I L L  B E  USED T O  CHECK OUT A S U S P EC T E D  SHORTED BUS ! EX C E P T  MA I N  �U S E S !  
AF-T E R  ALL f�U I PMENT A�O POWER S OURCES HAVE B E EN REMOVED FRO• · BU S ,  

t .  M I N I MUM M A I N  B U S  VO LTAG E  W I L L  B E  � A INT A I N E D  TO 6 E  C�MP A T 1 8L E  W I T� ONL I NE U P E R A T I CN 
E � U I P M EN T ,  

1 .  SPS 24,5 
2. PGNS 25.0  

3.  AUTO SM-RCS 22 . 0  

4 .  AUTO CU-RCS 2 1 . 0  

5 .  DIRECT SM-RCS 2 1 . 0  

6. 01 RECT CM-RCS 17 . a  

7 .  INVERTERS 19.0 

A. llA T TERI� S A AND B W I L L BE USED TO SUP PL'EMENT M A I N BU S LUADS FRUM T- 75 SECONDS TO I N S E R T I O�. 

a ,  dAT TE R i t S  A •Nu B W I L L  � E  USED T U  SUPPLEMENT M A I N  BUS L O A D S  FOk S P S  MA HUVE R S • BATTE R Y  C 
W I L L  tiE ROTATED TO M A I N T A I N  BAT T E R Y  BALANCE I N  T H E  E VE N T  THE- B A T T E P Y  C HARGER F A I L S .  

C ,  B A T TE R Y  CHARG I NG W I LL B E  T E RM I N AT E D F C R  ONE U F  T H E  FULLuW I N G ,  WH I CHE VE R UCCUR S F I RST--

! .  I NT E GR A T E D  AMP-HCURS I N T O  B A T T E R Y  bY CHARGE R biUAL S I N T E GR A TED AMP-HOURS OUT 
OF B A TTE R Y BY LOAOS 

2 .  �HE� �AT T E � Y  C H A R G E R  CURK ENT DECREASES T U  O . bZ AM P S  ( CO R R E SPONDS f C  39. 8 VOC 
A I THE B A T T E R Y  B � S I  

U ,  THR E E  BA T T ERI E S  W I L L  E E  T I E D  T O  T H E  M A I N  BUS E S  FOR DEOR � I T  M A N E U V ER A N D  E NTRY• 

E .  dAT TE• I E S  ARE CON S I C ERE C TO HAVE 40 A �P-HR. CAPAB I L I T Y  I N FL I GH T  A � O  4 5  HP-HR CAPAB I L I TY FCft 

PUS TLAND I NG. 

F .  A S I NGLE B A T T E R Y  THAT ¢ A �NOT BE R ECHARGED W I L L  N O T  B E  U S E D  E X C E P T  DUR I NG OEOR B I T ,  E N T R Y  A �  

POS T l  ANOI NG. 

G .  B A T TERY V E N T  VALVE h i LL RE �A I �  C L C S E O  UNLESS MAN I FO L D  P R E SSURE I S  GREATER THAN 6 P S I Ao 
V E � T I NG OPERA T I O N  W I L L  BE ALLOWED TO TROUBL E S HOOT A SUSPECT E D  F ROlEN D U •P .  

H .  T H E  A � X  BATTERY W I L L  hCT B E  U S E D  F G R  �CR�AL M I SS LON OP ERAT I O N S ,  

M I SS I ON R E V  D A T E  S E C T I O N  

A POLLO 1 5  F NL 5 / 3 / 7 1  C S M  E l E C T R I CAL 
POWER SYSTEM 

GRUU� 

MANAGEMENT 

PAGE 

1 2 - 2  

I '• " 



K l TE 
- ·---- . 

N A S A  - Ml n n td Splctcnft Center  
MI S S ION R U L E S  

SECT I ON 1 2  - CSM E L ECT R IC AL POWER SYSYEM - CON T I NUE D 

1 2 - 2  F U E L  C E L L  MANAGEMENT 

A ,  FUE l C E l l  W i l l  B E  ' SH U T C CW�' F O R  T H E  FOLLOW I N G--

I ,  S�S TA I NE D CURR ENT OUT PUT L E S S  THAN 5 AM P S  

2 ,  FUH CELL H 2  lOOP I S  CONT A M I NA T E D  W I T H  KUH 

3 ,  RE AC T ANT l t A K A G f  J E C P AR O l l l N G  M I S S I ON OU KAT I ON 

B .  FUH C E l l  MAY B E  ' U P E N C I RC U I T E D '  F Oil THE FOllOW ING---

1 .  SK I N  TEHP GREA T ER T �A� 475 OEG F .  

Z, T C E  TEMP G R t ATER  T H AN 225 u E G  f ,  

3 .  FA J L LRE O F  H 2  PU�P C R  G L YCLL PUMP 

4. V G L T A G E  MANAGE /Iti EI\T 

'• FUE L C E L l  C A N N L T  B E  PURGE C ANO T IME T O  G U  IS G R E ATER THAN PR E D I C T E D  FUEl 
CtLL l i F E T I ME 

C .  F U E L  C E L L U2 A N O  H2 P U R � E S  W I LL 1\ G R M A L L Y  �E P ER FU R � � O  AT 24 ANO 48 HOUR I N TE R V A L S �  
R E S PE C T I VE L Y .  HOWE V I:. R ,  T H E  I N T E R V ALS W I L L BE 1- L E:X I cil f  TO CO I NC I I) E  W I T H  W A T E R  DUMPS ( R E F �  
M R  1.')- 1 0 ,  W A T E R  S Y S T E I" ,  • c •  A N D  ' 0 ' 1 .  

U e  A lJD l T I DNAL PURGl: .S � I L L  d E  I N I T I AT ED A S  O PE R AT I ON AL CON D I T IO� S D I C TA T E .  

E ,  F U E l C E l l S  o l l l  N U T  B E  P U R G E D  F O R  C G " F I RMEU H I GH PH I N D I CA T I ON ,  

F .  E A C t l  H2 P URGE W I L L  1\C RM A L L Y B E  P R E C f D E lJ  BY 20 M I N U TF. S U� H2 VEf'.l T HEA T E R  O P E R A T I ON F OL L OW E D  
B Y  l �  M J �UTE S U F  H E A T ER U P ER AT i u� AFT E R  PUKbE CU MP L E T I ON .  

� .  F C  I NL I NE H t A T � R S  W I L L  N C � �A L LY 0 P E R A T E  I N  ' AU T O •  CnNT I NUOUS L Y .  

rl ,  R E A C T A � T  VALVE S  M U S T R E M � [ �  C P E �  A T  All l i M o S  UC.C E S S T e E  F U E l  C E l l  I S  D EC LAR E D F A I L E O ,  

I ,  I DD I T I C �Al PCW E R  l 0 6 C S  • I l l  B E  ADDEO AS R E UU I R tO TU MA I N TA I N  FC R AO DUT T E HP G RE A TE R TH�N 
-40 OEG. IF C�YO BUUGET JEOPA� U i l EO OR RAD UUT T E M P S  NOT M A I NT A I N E D  G R EA TER THAN -40 O E G• 

fC k A O  o i L l SE Pl AC E D l �  E � E RGE NC Y BY P A S S ,  

J ,  uNl F U E L  CELL MAY B E  PU"GED T O  P R ECLUDE V E N T ING O F  CKVO T A N K S  O R  F O R  CRVO PRE�SURE 

MA ;'IAG E ME N T .  

K ,  I F  I T  B E C CME ' O P E R A T I C N i l l Y  N EC t S S I A Y  T U  SHUT DCW N 0 0  OPEN-C I R CU I T  A F U E l  C E L L o  THEN f UEL 

C E l l  2 o l LL BE S t l E C T E D ,  

12-2 3 l � VEk TER MA�AG E �E NT 

I 1WEK TF. R S  MAY ee REMUit'ED FROM L I N E  FUR ANY OF THE F OL l O w i N G  R E.A S O N S---

A .  I �VE R T E R  TEMP G R E A T E R  T�A�  190 D E G  F 

I ·  B , SPAC E C R AF T LOAU M AN . G E M E N T  

kULE NUMBE RS 1 2 -2• THROUGh 
12-29 ARE R E SE RVED 

M I S S I ON R E V  C • T E  SECf lON 

A POllO l FH 5 / 3 / 7 1  CSM EL E C T P I C Al 
POW E R  SYSTEM 

GROUP P A GE 

MANA G E MENT 

1 2- 1  



N A S A  - Manned  Spacec raft Center  
M I S S IO N  R U L E S  

SEC T I ON 1 2  - C S M  E L E C T � I G � L  POWER SY S T E M  - CON ' I NUE D 

!< R Ul l  C J N O I T I ON / M ALFUNC T I ON '  P H A S E  I � U L I NG ' CUES/NOTE S/COMM E � T S  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -- - - ---------------------------------- - - - - - - - - - - - - --------------- - - - - -

1 2 - 3 J  L O S S  UF UNE f U E L  
C E L L  ! O U T P U T  

L F  :l S  T H A f'>  5 AM P S I 

' L AU N C H  

I A L L . 

. 

. 

. 

. 

. 

. 

. 

• 
1.2- . a  L i. J S S  ·Jf T w o  f U E L  ' L A! J N C N  

(.. C L L S  ( ULJ T P U T  L E SS 1 
T H A N  5 A � P S  E A C H )  1 

I POW E H :U 
' O E S C f- f\T 
. 

. 

• S P E C I F I C  M I S S ION RUL E S  ' 

' A • C C NT i r-.tJE M J SS J U N  ' H A T  C W i l l  U S E D  T C  S U P P L E M E N T  MA l l\  
' 1 BI J S F :)  L Ot. i) S  DUR I NG S P S  BU� N S  TU H A C K  
' ! .  I F  L O S S  I S  F C  3 OPEN ' UP A N Y  SUA SE �lENT F U E L  C E L L  
1 C I RCU I T  AND CONf LGUR E • F A IL UR E S .  BAT C MAY R E  T I E: D  T C  

1 F C  2 TC � A I N  BUS B ' U THEk Uk B U T H  B U SE S .  
t O f'o� L Y .  I 

' b . CONT I NU E  t-' l SS lUN 

! .  O P E N  C I R C U I T  FUEL 
C E Ll 

2 .  I F  L G S S  IS >C 3 
CCNF I GU " F  > C  l T O  

M A I N  C U S  8 � N L Y  • 

3 .  I F  F U E L  C E L L  CANNOT 1 
B E  R t: ST t..RE Q1 P C. R f uRi-1 1 

S HlJ T O C W t-.c .  I 

' A . COI'.T l t\U !:: ,_. I S S I UN 

1 AF T E R  2 + �� G E T  
I P t: k F O R �  

• 

' L M  S Y S T f M S  MA Y � E  USED TO S UPPL E ME N r  

1 ( 9<4  P(JWER . 

. 
• 
. 

1 .  E D S  A0T 0/0Ff TO O F F . 1 

. 
• 
• 6. 

. 

2 .  T I E  O A T  C TU BOTH 

M A I N  OlJ S f: S o  

CONT I �U E  M l S S I UIIi -

NO-GC F O R  LUNAR S TAY 

1 A o 2  A U X  t U T T E R Y  � flY BE USED IN L I F U  

1 U F  �AT C 

I PUS T CO � K 1 C .  �J-&� F O R  ·LUNAR STAY- I 
• . 
. . 

. . 

' T EC • c . 
. . 

1 All ' E . 
. . 

. . 

. . 

• • 
. . 

. . 

. . 

. • 

. . 

M I SS I ON R E V  G A T E  

� ET A I N  l f"  I F  1-'0S S I BL E I 

GO F C R  C. S �  E V A  

E N I E R  �EXT B E S T  P T P - ' E .  W N E  E N T RY RA T T E R Y  OR AUX B A T  M A Y  
' B E U S E D  T O  SUP P L E �E NT RE MA I NI NG F C  

1 .  C C N N E CT R E � A I N I N G  
F U E L  C f l l  Tu BUT H 
M A J I'Ij e u � r s  • 

1 FUR � A N D  N A L I GNM E NT PR I OR T O  
I O E U R I3 1 T • 

2 .  P E R F C RM POW E ROCWN TO ' E . 2  R F F C R E W  E �E RGENCY PUWEROOWfl. 

M A I NT A I N  M A I N BU S 1 P ROCtOUR E o  

V O L T S  G � E A T E R  THAN 1 

2 4 . 5  vee . • 

S E C T  I (; N  G�UUP P A GE 

A P LllLO ] 5  F � L  5 / 3/ 7 1  C S !o!  F L E CT R I CAL 
PUri E1{ S Y S T E M  

f U E L  C E L L S  

\ 2-4 



N A S A  - Ma n ned Spacecnft C e nter  
MI S S IO N  RULES 

6EC T I O� 1 2  • CSM ELECTR ICAL POWER SYSTEM • CONT I NUE D 

k Q U l l  L ,J�O I T I UN/MALFlJ�C T l O�' PHASE ' llUL I NG ' CUE S/NOT E S /COM� E � T S  

12-32  

1 2- J J 

' ' 
' ' 

L lJ S � .JF THREE. F UE L  ' ' 
C E L L >  ' ' 

' ' 

A ,  U U T P U T  L E S S  THlN .• L AU�CH ' . . 

1 0  AM P S E AC H ' ' 

' ' 
' ' 

' . . 
' ' 
' ' 

' ' 
' ' 

' ' 

' ' 

' ' 

' ' 
' ' 
' ' 

' ' 
' ' 
' ' 
' ' 
1 P O W E J.: E O  ' B, 
' O E S C E I\ T  ' 
' ' 

' ' 
' A L L  ' c. 
' ' 

' ' 

' ' 
' ' 

L 1 ;S� UF' ALL s• �OWE�- 1 ' 
P L U S  U-�l E N T r: V  ' ' 

tlA T TF R Y  L U R R f. f\ T  ' ' 
L o ss THAI''l '() P t "<CENT ' ' 

,Jf L'. I AD GN d TH E K  
l\ [ i>4 A J  N I NG B A T T E R Y  

M I S SI ON 

' ' 
' ' 
' ' 

1 l AU JI..: C H  ' .. 
' ' 

' ' 

' ' 

' ' 

• t c ' e.  
' ' 
' ' 
' ' 
' ' 

' PUW E P £ 1)  • c . 
' D E SCf"'T ' 

' ' 
' 4. LL • o . 
' ' 
' ' 
' ' 

' ' 
' ' 
' ' 

R E V C AT E 

CONT I NUE M I SS ION 

1 .  AFT�R 2 • 00 

EOS AUTO/OFF TO 
O F F ,  

2 .  T I F.  �AT c TO 
B CTH M A I N  BUS E S . 

3 .  T I E AUX �AT T O  
M A I N  A ,  

4 .  PCW E R  DOWN TO 
50 AIIPS AND E N H R  

3- 1 I F  FUEL C ELL S  

CAN NOT BE R E S  I OK E D  

CO NT I NU E M I SS ION-

NU-GC F L R  l U N A f<  S I AY 

E N TE R N E XT e E S T  P IP 

ABlJk T 

E'H ER N E X T  e E S T AlP 
OR PTP 
�E R F ORM EP'!EAGENCY 
POw E R DOWN 

CUI\IT I NU!::: • I SS I UN 

NU GO FOR  LUNAK S T AY· 

t N T E P  f'IIE XT EEST P TP 

P E t < F C A poo EMfRGENCY 
PC wE R ocw� 

SECT I C �  GROUP 

' 
' 
' L M S Y S TEM S I I F A V A I L A B L E  l MAY e F  
' U S ED TO SUP P L E M E N T  FUE L C F. L L  P n � E I'I .  
' 
' 

' 

' 

' 

' 

' 

' 
' 

' 
' 

1 A .  3 .  4 . 7 1)  HO U R S  LFF T I N O t< H  I T  

I B E FO R t  Df:( l � ! H T  M A �F UVF. R .  
' 

' 
' 

' 
' 

' 

' 

' 
' 
' 

' 

' 

' 

' 

' 
' 

' U S E:  L M  SYSTE M S  I F  A V A I L A 13 L F .  

I R: F: SE k V f:  F N TRY BA T TE R I E S  F OR E NTR Y . 
' 

' 
' 
' 

' 

' A • A S SU"1F.: S A L L  THR E E  F UE L CE L L 
' CUkR EN T 5 L E S S THAI\ t)R E QUAL Tu 5 
' AMPS AND �ATTE R Y c T I ED TO B Ol t-
' M A l N S .  
' 

' � .  2 . 4  H O U R S  L E F T  I N  OR B I T R E F  ORE 
1 SPS  I GN I T I ON 
' 
' 
' 

' 

' 

' 

' 
' 
' 

' 

' 

' 
' 

P A GE 

A PULLO 1 �  F �l 5 /3/7 1 CS M EL ECT R I C AL 
POWER. S Y S T E M  

FU EL C EL L S 

1 2- !'  

1 q 3 



N A S A  - Man ned Spacecraft Center  
M I S S I O N  R U L E S  

S E C T I ON 1 2  - C S M  E L EC T R I C A L  POW E R  S Y S T E M  - CONT I NUED 

K K U L t  C J �0 1 T l GN / M A L F UNC T I ON 1  P H A S E  1 HUL I NG ° C U E S / NOT E S /CnMM F � T S  
- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -' ' ' 

' ' ' 
U F GI< A tJ f O  F � E - CELlS- 1 L AU I\ C H ' A . CONT I NUE M l SS ! llN- ' 

( UN A B L E  TC SUP P OR T 
N u RMAL D R I F T I NG 
FLIGHT LOADS - SCS AND 
G&N PO<IERED ll<l'o<oN -
AND MIIINTA!N M'i BUS 

VOLT AGE GREATER 
THAN 2 6 , 5  VDC) 

"' li l t:;  'W"1& t: k S  1 2 - 1 5  

fh i-'.JUGH 1 2 - 3 9  
A K [  R l:  Sf:: K V E D .  

M I S S I ON 

' ' 
' ' 
' ' 
' P O� E K E D ' A • ' U E !:, C !.-. 1\ T  ' 
' ' 
. ' 
' ' 
1 A LL ' c .  
• ' 
' . 
. . 
. . 
' • 

' . 
• . 

K E V  O A T E  

C O NT I NU E  M I SS I ON 

NO i.jQ FOR LUNAK 

ENT E R  N E X T  BEST 

5 t:: C T  ION 

A P OLLO 1� f�l ; / � / 7 1  LSM E4. E CT R I C 4L 
POw E R  S V S T E "  

' 
. 
. 
. 

S T A Y  ' 
' 
' 
' 

P TP- . 
• 
. 
. 
. 
• 

. 

. 

GFIOU P 

f U E l  C H L S  

P A G E  

1 2- 6  

1 9 4  
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N A S A  - Manned  Spacecraft C e n t e r  

M I S S I O N  R U L E S  

S E C T I ON 1 2  - C S M  E L ECT R I C A L  POW E R  SY S T EM - CON T I N U E D  

' ' J� O I T I U� / M ALfU�C T I 8N 1 P H A S E  • � U l l �G . CUE S/NO T E S/COMM E � T S  

• 
. 

--- - - - - - - - - - - - - -------- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Lu S ; ']" G�E E' N TRY 
UATTE IH { O U T P U T  

Lt S S  THH 3 AM P S  
�<�Hf l'lj T I E D TO M A P-l 

W S I  

l u S S  OF r.o E N T R Y  
B A T T E R I E S  { OU T P U T  
L E S S THAN 3 AM P S  
E A C rl wHE t-. CCNN E C T t D  
T u  MA l N Be S I 

L u S S  Uf (;A T TtR Y 
C HA R �J f: K  

L o i � S  JF AUX OA I 

1< \J U: :'lUr1t1 E R S  1 2 -44 

THkUUliH 1 2 - 4 9  A kE 
K E SE R VF. L.i .  

M l  S S I ON 

A PCLl 0 

• . 

. . 

1 L AU fi. C I1 o A ,  
. ' 
. . 

. . 

. • 
' . 

. . 

. • 

. • 
' . 

• . 

. ' 

' . 

' . 

' A LL ' B • 
. • 

. • 

. . 

. . 

. . 
• . 

' ' 
' L AU /I. ( H • A. 
' . 
' . 

• • 
. . 

' • 

' . 

' • 

. . 

1 PRE -P C J ' a . 
• • 

. . 

' PuWEREO • c .  

' D E S C t � T  ' 
I "- ll 
. 

. 

. 

. 

' 

. 

. 

. 

' t: l.  
• 

• 

. 

. 

' f L C  ' 
. 

• 

. 

' L O  
. 

' 

. 

' 

I A l l  
. 

. 

. 

' 

' 

. 

. 

R EV 

I F N L  

. 

. 

o D.  
. 

. 

. 

. 

. 

. 

• 
. 

' A . 
• 

. 

. 

' 

. " ·  

. 

' 

• 

. 

• c .  
• 

. 

. 

• 

. 

. 

. 

. 

• 
' 

. 

. 

O A T E 

5 / 3 /7 1 

. 

. 

CCNT I NU E  M I SS I UN . 

. 

. 

. 

I '  E D S  A U I U /OFF IU • 
O F F .  . 

' 

2 '  I F  L OS S OF " A I  • •• ' 

T I E  " A T  c I U  M A I N  . 

• • . 
. 

3 ,  I F  L u S S  CF tjAT ' '·  • 

T I E B A T  c HI  "' A  1 :-.  " ·  ' 

' 
B A S E D  G N  F A I LU RE MU D E ,  • b . I f· 
Cu�S I OEMAT I LN W I L L  B t  ' CUN T I N U E  

G I V EN T U  CONT I NU I /It(, . 

NOf.4 I NAL M I S S l Ur� ,  . 

. 

. 

' 

' 

CONT I NU E  f.4 1 S S I UN AS L O N G '  
A S  O N E  s e  POWEP SUUJ.I:CE 
R i M A  I N S .  

I • E OS A U T O / O F F  I C  

i.J F F .  

2 .  E N T E "  N !: X T  b E S T  P I P  

E a r. R  ,'; f.: X T  e E S T  P T P -
NO-GC F U R  e r. l  

CJI\T I NU E  /". I S S t u��-
NO-GO F O � LU N A!ol. S T I\Y 

E N T E K  I\I E X T  B E S T  1-' T!-' -

U 5 E  C�E t:JAT T E RY EN T RY 
PRLJC E OU � E  • 

Cl.li'.T I f'. LJ E  r-' I S S I JI�-

R U T A T t;  t! A T T ERY c .,  'k  
BLJkNS TU M A I N T A I �  
tl � l ANC E C  eATT l: · d  E S  

NU-GC F C R  L O !  

I F  S U I<!  G F  T W O  l(JW E S T  
E N T R Y  tl A TT E R I F: S  

L E ; S  T H A N  4 '5. d A M P ' Hk� • 

NO-GC F G R  UNDLJCK 

I F  s u •  O F  l w u  L O n  E S T  
E N T K Y  UATT Ud fS 

L E S S  T H At-, 't 2 . ti  A M P  H t< S  • 

CONT l N U E  M I S S I UN 

> E C T  I O N  GROUP 

. 

. 

. 

. 

. 

. 

. 

. 
• 

. 

' 

' 
. 

. 

• o . I F 
1 A T H M P T  
' "1 A  I N S .  
. 

. 

. 

. 

' 

. 

. 

. 

. 

. 

. 

. 

. 

• 

• 
. 

. 

. 

. 

. 

• 

' 

. 
' 

. 

. 

. 

. 
' 

C S M  E l E C T R I CAL !1 A T T ER I E S / 

P U W E K  S Y S T E M  C H A R G E K  

L O S T  D I J R  l NG S P S  MANF U V  E R t 
n' R � M A i t>. I NG R A T TE R Y .  

L U S S O U R  lNG S P S  1'4ANE UVE R ,  

TO T I E  B A T T E R Y  c TU B OT H 

P A Gt 
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N A S A  - Ma n ne d  Spacecraft Center  
M I S S I O N  R U L E S  

'' ,, u L E  L�l�ll l T l DN / MAlfUNC T i ON ' PHASE 1 kUL l �G • cu� S / NO T l S/CnMM E � T s  

1 £ - ? ·1 NA It� B liS T I E  M G T O R  
::. w l  T C H  F A I L UR E S  

A ,  �..,, . E  MCJTO� S t d  TCH 
f A I L S  U P E N  

" ·  llf'.<E UK BLlTH 

"1lJ T t.J R  sw F A I LE D  

C L JSF IJ 

M l S S I UN 

' 

' 

' 

' 
' 

· ' 
' L A Ut-;C t-
' 
' 
' 

' 
' 

' 

' 
' 
' 

' ALL  
' 
' 
' 

' 

' 
' 

' A l l  
' 

' 

' 

' 
' 
' 

1 A. l o  Ldf\T l l\UE M I S � I ON 

I A I I F  MOTOR sw 
A/C T I E  B A T  
c T O  M A I N  

BUS A .  

I 0 I I F  MCTUR sw e t c  

T I E  eAT c rr 
M A l  flo BUS B .  

2 .  C O N T I NU E  M I S S I ON 
C L C S E  AL l E R I\t A T  E 

MCT C �  SW AND U S E  
M A I N  H� � T I �  C � ' S 
A S  i"!L T C �' S\tri i T CHt: S .  

• 
' B .  (,Qf\T I NU I:  M I S� J(JN 
I U S I:  C t\ ' S  A S fo\UT O R  
' S i'I J T CHE S .  

R E V O A T E  S E C T I U I\  GRUUP 

' 
' 

' 

' 

' 

. 

' 

' 

' 
' 
' 

' 
' 

' 

' 

' 

' 

· � . ! .  BA T T E R I F S  M U S T  A E  C H AitG � C  
' T HI<t! Ut"iH O P � N  M l.J T G �  SW. L EA VE: i\ A T  

' k l Y  f !i  C l tJ <) � D  H l R  C HARG i fll G .  

1 h .  I F  t'oUTti M O TOR S \o/ 1  TC H E S f A l l  
' L L O S EI J ,  1-i A T Tf R I F S  C A N N O T  H E  CHAR1; 1: u .  

P A G F  

A P GLLU 15  F N L 5 / 3/ 1 1  L S M  E L E C T R I L AL 

PDW E k  S Y ':> T E M  

DC 
O l S T R I W T I U "  ! J- R  

l 9f, 



N A S A  - Man ned Spacec raft Center  
M I S S IO N  RULES  

S E C T I ON 1 2  - CSM E L E C T R I C AL POW E R  SY S T EM - CON T I N U E D  

K K UL f  CU�D J T ( O N / � A L F U�C T I ON 1  PH A SE t R U l l  No ° CUE S/NO T E S /COMM E N T S  

1 � - � 1  4 .  M4 t N  h U S  A ' L A U N C H  1 A . l .  llJ NT I NU E � I S S I.ON 1 

:)�tOR T E O  LI KE A TER 1 0 0 

T H A N  l5 A M P S  t 1 ( A I  E C S  AUTu /U F F  - U F f l  

ti .. 1'-IA I N  b U S  t1 
)h Ll K T t O  G K E A TE R  

Th A �l 2 5  A M P $  

I B I  f C  2 Tn M A I N  B 
G'LY 

I C I  BAT C TO M A IN B 

1 0  I I N V t: R TE R 3 TU AL 

1,. lolA Lfll H 

( E  I P CW E R DOWN �A I N  fJ. 1 

( F I  T V C  G IMBAL DK I V t .  1 

( P '  y )  - 2 I 

l G I  � � M�Al MU T O �  C B 1 S  1 
C l. I\ T f<Cl { y A� 2 t  I 

P{TCH 2 1  SAT tl - t 

OPEN A FT �M G I MBAL ' 

MOTOR TUkh UN 1 
0 0 0 

� � � E - P C I  ' A . 2 .  ·tNT E R  h E X T  BE� T P T P  - 1 
1 1 ·�u GC F C �  PO l o � E T A II� 1 
1 1 LM O t S C E t-.T S T AG t  FUK 1 
• I T E I .  • 
0 0 0 

' tJ QI..j f i< EO 
1 1) E S C E � T 

' A . 3 .  (. 0 1\ T  l f\.UE f'l l S S I UN 
' f\0 GC F O R  lU'i AR S T AY 

' A l l  1 A . 4 .  t N T E k  f\ f X T  R f S T  P T P .  ' 
• • P O w f. i<  CC�f\ M A l  N A .  1 
0 0 0 

1 L AUfliCI"' C O � T I NIJ( � � S � I ON I 

( � )  E O S  AUT0/ 0 F �  - G F F '  

( � )  A A T  C T O  M A I N A 

t C J  I N V t! H TE k 3 Tu AC 1 
2 '  M A I N  A I 

t ' ( 0 )  PtJ W t R  DOWN M A I N l3 ' 
' 0 0 

1 i' tH:. - P C I  1 8 . 2 .  H i T t:. K  N F X T  �E S T P T P - 1 
• 1 tl..J GL. F u �  P O l o k (:. T A I N  1 
I ' LM D E S C l: N T  S T A L> I::. FOR I 

' I T f  l .  • 
0 0 0 

' P OW E R E D  

I D E S C E t\T 

' A L L  

o e , J ,  CONT I NUE • I S S I ON 
1 NO GO FOR L U N A R  S T AY 

1 8 . � .  F N T E R  N E X T  B t S T  P T P  
t �OW E �  OC�N M A I N  M 
' 

C .  f'lA. l N  B U S  �HORH:O ' L AU I\ C H  

G� � A f t:.R THA N  2 �  I 
I Co 1 o AOO R T 1 C . t .  F A I L UR E  

1 D I SCON N E C T  
A� O )  A N D  F U E L  1 
L r l l ( S J C AN t\ O T  I 
tjL U I SCChNE C T E D  I 

F k U M  SH O R T E o  ��us� • 

1 I N D I C A T E D  B Y  
1 G R A Y �  

' 0 0 

1 P RE - PO I  1 C . 2 .  tNT fR � E X T  B t S T  P T P  I F '  
I I M A I N HUS NOT R E S T O � f O  I 
• 1 i'>,L) GC F u t<  P O I � R f: T A I N  1 
I I U1 C l S C C�T S T A G E  t-=OR I 
I I T F. I • I 
0 0 0 

1 P C � E A E D  1 C o 3 o  CONT I NUE � � � � I ON 1 
1 1) f S C t:: fi.T 1 NO GC F u ,:.  LU�AR � l AY 1 

l)f 

F � O �  
F C  

MOTOR S W I T CH 

SHOR T E D  
SHllR T E D  B U S  

T C  

B U S  
T i e  

1 A L L  
0 

1 C � 4 �  ENT EA � E X T h t � f � T P  
0 

1 C . 4 .  IF F UE L  C f LL F E ED C I RC U I T R Y  

1 S HOI\ T E 0 1 C U lSE F C  REAC T A N T  VA L V E S .  

M I S S I ON K E I/ O A T E  S E C T I GI\ 

A P C L L O  1 5  f N l 5 / 3/ 7 1  CS M E l EC T R I C AL 

POW ER S Y S T E M  

GfHJUP 

uc 

U I S T K I BU T I O N  

P A Gf 

1 2-q 
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N A S A  • Man ned Spacecraft Center  
M I S S ION R U L E S  

�E C T I ON 1 2  • C S� E L ECT R ! � Al POWER SY STEM • CON T ! N UEO 

R k 0 L t  CUND l T I ON /MALfUNC T l O N 1  PHAS� 1 RUl i NG ' C U E S / NU T F S /COMM E " T S  

l � - 5  2 

1 2 - 5  J 

' ' 

' ' 
' ' 

A ,  BA TTe R Y  BUS ' LAUNCH I A. l .  CO NT I NU E  � I SS I O N  
SHOR T E D  ' ' 
G R E: A T E R  THAN 5 � ' 

A M PS ' ' 
' ' C A I PlACE EDS 
' ' AUTO/OFF TO UH . 
. ' 

' ' C o  I OP EN ASSUC f A T E D  
. ' M A I N BUS TO B A T  
' ' BUS C B ,  
' ' 
' • C C I  T I E  B A T  C TO 
' ' AS SCC !Ar tD MA I N  
• ' BU S ,  
' ' 

1 1? RE - P C I ' 2 .  E N T f R  N E X T  B E S T P T P -
' ' �0 GO F O R  P Ol 
' ' R E T A I �  LM O E � C ENT 
' ' ST AGE FOR T E l  
' ' 
• P O w E P E O  ' 3 ,  L lJ I'i T I I'I.UE M I S� t uN-
' U E S C Et\T ' NO GC f C R  L U N A R  !l f  AY 
' ' 

1 A LL ' 4 .  � NT EK � E X T  B E S T  • T P  
. ' I F  BUS f\CT RbS T OP E D  
' ' 
. ' 
' ' 

" ·  tlA T TE K Y  B U S  ' A l l  ' " ·  CONT I NU E  M I SS ION 
SH O R T E D  L E S S  THA N '  ' K E�OV E PCW E R  HOM BU S 
5 � M P S  

LIA T TL: RY t< E LA \'  B U S  
S H C k T E D 

A .  ShuRT G R E A T E r<  
T H A N  2 . 0  A M P S  

o .  SH Ui( T L E S S  TH AN 

2. ·"'' A M P S  

M I S S I ON 

' ' E X C E P T  f CR tiA NEU V f K S 
' . ANU E N T N Y  
' ' 

' ' 
' ' 
' ' 
' L A U !'I. ( h  I A .. 1 .. C O N T I I\U E  � I S S I (Jfll 
. ' 
' ' 

1 POWE fiED ' 2 .  C O , T l �UE M I S S I VN .  
' D E S C E NT ' '0 GC F<!R LUNAR S T AV 
' ' 

1 A l l ' 3 ,  E �T fR 1\ E X  T BES T P T P  
' ' O P E N  HATT ERY BU!> TO 
' ' & A T T i::: RY K EL AV BUS 
. ' C B ' S .  
' . 
' A l l  ' B, CONT l "U E � ! S S ! ON 
. 
' 
' 
' 
' 
' 
. 

' 
. 
' 

' 

' 
' 
' 

R E V  C A T E S E C T I O N  GROUP 

' 
' 
' 

1 A • l. GR E A TER T HA N I 8 A M P S  W I L L 
I CAUSE bAT T ERY BUS VOLTAGE TU BE LE S. S  
I THAN OR EQUAL T U �A I N  BUS VOL T AG E .  
' 
' 
' 

' 
' 
' 
' 

' 

' 

' 
' 
' 
. 
' 
. 
' 

' 
' 
' 
' 

1 A . 4 .  R EMUVE P O \oi F. R  F RJM � u s ,  l F 

' SHll� T f O  L E S S  T H A N  OR E QU A L  T O  t r  
' .6 "1 P S .  pQ��rj E R  BU S JUST P R I OR TO E N T K � 
' TU MA I NTA I N  SEC S REDUNDANCY. 
. 
' 
' 
' 
' 
' 
' 

. 
• 

• 
' 
' 
' 
. 
' 

' 
' 
' 
' 

' 
• u . CHARGE BAT 8 C ONT I NOU SLY W I TH 
I BAT B POW E R E�H Y AND POS T L ANDI NG 

1 C B  O P Efll . CONS I D E R  BATTE R Y  CHA RG E � 
' L O S T  FOR Ml S S I O N  PL ANN I NG ,  
' 

' 
. 
. 

P A GE 

A PCLLO 15 F N L  5 /3/7 1 C S •  t L EC T R I CAL 

POWEK SYSTEM 

DC 

D I S TR I BU T I O N  1 2- 1 0  
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N A S A  - Ma n n ed Splcecnft C e n t e r  
M I SS ION  ltUL£5 

S E C T I ON 1 2  - CSM E LECTRICAL POWER SYSTEM - CONTINUED 

CllNDI T I D N IMALfU�C H ON' PHASE • �UL I NG • CUESINOTf S ICOMM ENTS 
------------------------------ -------------------------------------------------------------------

• . . 
• • • 
• • . 

A .  LO S S  UF BAT ' L AUNCH ' A. l  CONT I NU E  M I S S I ON • 

RE LAY BUS OR ONE • • . 
�A TTE RY sus, • • • 

( U NABLE Tu PiJWER 1 PR E - P C I  . .  2 .  �NTER NEXT BES T P TP- . 
B U S  I • • NO-GO FOR PO l o  R E T A I N  • 

• • LM DESCENT STAGE • 
• • FOR TE I • . 
• . . 
• P O W E R E D  • 3 .  C O NT I NU E  M I S S I ON- • 

' DESC E"T . NU-GC FOR LUNAR STAY . 
• • . 
' ALL . 4 .  ENTER NEXT �EST P T P  . 
. • . 

" ·  LU SS Of ONE M I N  ' L AUNCH I B. l .  CONT I NUE M I S S I O N  • 

8 U S  l UNA�LE TO • • . 
POWER 8US) 1 PRE-P01 • 2 .  ENTER NEXT � E S T PTP- • 

. • NO-GO F O R  P D I . R ET A IN . 
• • LM DESCENT STAGE FOR • 
. • TE 1 • • 
• • . 
1 POWE FI EU • 3. WNT INUE � I S S  I ON • 

' OE SCHT • NO-GO FOR LUNAR S UY . 
. . • 

I T EC • 4 .  ·NO-GO FOR cs• EVA . 
. . . 
1 All • 5 .  ENTER �EXT B E S T  P TP- • 
• • RETAIN LM, IF POSSI BLE • 
• • • 
• . • 
• . • 
• • . 
. • . 

R ULE NUMB E R S  1 l-55 . • • 

rHkOUGH 1 l - 5 9  ARE • . . 
kl SEK VEIJ . . • . 

. . • 

M l  S S I ON R E V  D A T E  :. E C T  I C N  GROUP PAGE 

APOLLO 15 FNL 5 1317 1 CS M E L EC T R I.CAL cc 

POWER SYSTEM D I S T R I BUT ION 12-1 



N A S A  - Ml n n td Spacec raft Center  
M I S S ION R U L E S  

SEC T I ON 1 2  - C S �  E L EC T R ICAL POWE R SY S T EM - CON T I NUE D 

• RULE L J� O I T I ON/�ALFU �CTI ON'  PH ASE 0 R UL I NG ' CUES/NOTE S/COMM ENTS 
- - - - - - - - - - - - - - - - - ------------- - - - - - - - -- - - - - - - - - - - - - - - -------------------- - - - - - -- - - - - -- - - -- - - - - - - - - - - - - - -' 

• 
1 2 - t - 1  L G S S  O F  fwfJ 

l l'fVEH T F '{ S  
1 l  AU"'C.H 1 fj . CONT I ,.,.U E  M I S S I ON ' PL AC E  R EM A I � ING t �V E R TF. R  ON BI.JTH A C  

' BUSE S .  

1 P R E - P C I  1 e .  E N T E R N E X T  BE ST PTP- 1 

.' ' NO-GO F O �  P O ( ,  R ET A I N  L M '  
• 1 tJESCENT STAGE FO R T E  I 1 

' P C w t R E D  • c .  CONT I NU E M I S S I U N - 1 

' DESCENT 1 1\ill-GL FU R LUNAR SfA't'· 1 

' T EC 

' All 

' D , NO-GC FOR CSM EVA 

' E , E NT E R  NEXT BE S T P T P ·  
1 R E T A J � L /111 

1 2 - h L  L u S S  UF GNE AC BUS 1 l AUNC ... 
l T �8 P H A SE S CA NNO T  0 

• A . CCNT J �UE M I SS ION 

AE MA I N T A I N E D  ' P � E - PD I  ' � . 
' 

E N T E R  NEXT P. E ST PTP- ' 
NO-GC F O �  P O l , M E T A I N  L � '  
DE SC E NT S T A G E  F O R  T E l, 0 
I F  PCSS ! BL E  ' 

u k E A T E �  THA� 95 VAC l ' 

� i. - 6 2  L -J S S . JF t'l1 TH AC 

ll lJ SE � 

1 PO � f � E U  
' D E S C E � T  

' A L L  

1 l AU �C ii 

• 
' 
. 
• c . CONT I NU E  • I SS I UN-
1 NO-GC F O R  LUNAK S lAV 

' D .  E N H : �  N t: X T  � E S T  PTP-
' RE T A i f'.. L M  

• A .  A A C R T  MUOE I U �  M W O E  
' 1 1  

1 .  O P E N  Q J I(ECT 0 2  F fJK 
S U I T  V E N T I L A T ION , 

2 .  I F  A f T E k  MUOE 1 1 ,  

E N T E R  PT P Z- 1 ,  
' A • 2 •  lN I T I A T F  CONTI NUOUS FC 
• PURGE FOR COUL I N G ,  

' P O w t fl E D  • e .  CllNT i fi!U E  � I SS J nN - • 
1 D E 5 C C P\T I • 

H2 

' A l l  • c . E NT E H N E X T  BES T P T P  
1 OK ATP-

° C ,  FOR CSM ONLV 0 E NTF K WI TH I N  1 - l /2 
' HOUR�. l "-4 1 T t A T'E COHll NUOUS. Ft H2 
' PURGE FOR COOL I N G . 

�J l � .�UM� f � S  1 2-b3 • 
T11fc UlJt;H l l-69 ARE I 
i< E Stl.!. V E D .  ' 

M l  S S I U N  R E V  D A T E  

RETAIN LM. I F  SUITED, 
REI<>VE HELMET AI-D 
GLOVES. I F  TIME 
PERMITS, REJ<>VE SUITS. 
I F  CABIN DEPRESSURI ZED, 
USE DIRECT 02 UNTIL 
CABIN IS REPRESSURIZED, 

S E C T I O �  

A PGLLO I S  F NL S / 3/7 1 CS • E L EC T R I C AL 

PllWtR S Y S T E M  

GROUP 

AC 

O I S T R I BU T I ON 

P A GE 

1 2- 1 1  



e I T E M  

N A S A  - Ma nned  Spacec raft C e n t e r  
M I S S ION R U L E S  

SEC T I ON 1 >  - C<M H or.r o uuo PolW I' R  <v<r•• - rnNro 11non 

I JNSTRUMENTAUC� REQU I REM EN T S  I 

1 2 - 7 1  .�E A >  U E S C R l P T l  ON PCM ONBOARO T R ANSDUC ER S C A TE G O R Y  

M I S S I O N  H U L E  

R E F E R EN C E  

• c  BUS l P H A S E  A VAC 

Ac b U S  I PHASE B V AC 
�C � U S  l P H A S E  C V A C  

•C BU S 2 PHA SE A V A C  

� C  I::W � i. P H A S E:  l:i 1/ A C  

�C u U �  2 P H A SE C VAC 

>l A I N  BUS A VDC 
tAA I N  UUS b VOC 
oAT I I U S  A VUC 

bA T b U S  H VOC 

B A T  � E L A Y  B U S  VUC 

hi-\ T A C U k R E /'>; T  

h A T  rl CU R RE N T 
r.. 4 T c C LJ f< R E f\ T  

f C  1 C U '< t< E N T  
F C  I J l  F L O  

t- L l H 2 t- L C  

H .. 2 C UR tl E � T •  

H .. t. OZ f- L O  
f l. 2 H 2 t- L C  

f C  j C UK R E N T  

t-"C  3 02 f L O  
f C j rl 2 f- L C  

O A T  L rlAkGF R C U� � F. NT 

FC I SK i t.  T E MP 
1-C 2. S K I N T E M P  

fC  3 S K I N  T t M P  

F C  I C O N D  T E M P  
f C  2 <.UNO T E MP 

FC 3 C�NO T E M P  

t- 1... 1 � A D  Old  1 t Mf1 

FC 2 RAO OUT T E �P 
FC 3 KAU CUT T E M P  

11 � T  � A N i i- C L D  P R E S S  

I f'+ V  1 Tl:: '-'P 

1 NV 1 TE MP 
I "' 'V  3 TE ,"\P 

H .. l PH 

F C  2 P H  
f t  3 P H  

AUK d A TT 
( $M h A T T j  

c c o 2a > v  � E T E R  

------- M E T E R  
------- M E T E H  

C C 02� l V  M E T E R  

- - --- - - M E T E R  

- - - - - - - M E T E R  

C C 0 2 0 6 V  
CC02G 1 V  
C C 021 1 V  

C C0 2 1  L V  
C C02 l 2 V  

c c o  2 2  2 c 

CC022 3 C  

C C 0 2 2 4 C  

S C2 1 L l C  

S C 2 1 4 1 H  

S C 2 1 3 i R  

S C 2 1 1 4 C  

S C 2 1 4 2 �  

S C 2 1 4 l R  

S C 2 L I 5 C  

S C 2 14 4 R  

S C 2 14 1 R  

M E T E R  

M E T E R  
M E T E R  

M E T E R  

� E T E R  

M E T E  I< 

MET E R  

M ET E K 

M E T E R  
M F. T E  R 

"' E T E R  

M E T E R  

M E T E k  

M E T E R  

M E T E R  

M E J E J.(  
M E T E R  

C C 0 2 1 5 C  M E T E k  

SC2084T 

SC208 5 T  

SC208 6 T  

S C 2 C fJ l T  
S C 2 0 8 2 T 

S C208 l T  

S C208 1 T  

S C 2 0 8 d T  
S C 2 0 8 9 T  

C CO I 1 5 T  

C CO I 7 6 T  
C C O I7 1 1  

S C2 l o,') .x 

scz 1 6 "  
S C 2 l 6 2 X  

M E T E R  
M E T E r.!  

M E T E R  

M E T E R  
M E T E R  

M E T E R  

� E T E R  

M E  J E t(  

M E T E R  

MC"S 

MCWS 
MCW� 

T A L K tJA C K  

T A L K BACK 

T A L KBACK 

S C 0 2 3 1 V  ------

C CMMON 

MET E R  

S EP A R A T E  H I GHLY D E S I R A BLE 
- ---------- H I GHLY D E S IR A BLE 1 2 -5 , 6 , 6 1 
----------- H I GHLY D E S I R A R LE 

S E P A R A T E  H I G HLY O E S I R A BLF 

----------- H I GHLY D E S I R A B LF 1 2 - 5 , 6 , & 1 

----------- H I G HLY D E S I R A B LE 

S E PA R A T E  

S E PARA T E  
S E P A R A T E  

S E PA R A TE 
S E PAR A T E  

COMMON 

COMMON 
CCMMDN 

COMMON 
CUMMUI'l 

COMMUN 

C OI'1,'\UI'o 

COMMUN 
COMMUN 

COMMON 

ClJM�ON 
C OMMON 

CCMMOfll 
C OMMON 

C OMMON 

C CMM O N  
C OMMOt-.1 

C C�MU/Io 

COMMON 

COMMON 

C OMMON 

C O M M O N  

CLJM"'' llN 
C OMMtJN 
C OHM ON 

C O MMON 
CO�MOt. 

I OF 2 

•<tANO A T  CRY 
H I GHL Y O F S I R A S LE 

H I G HL Y  D E S I R A B L E  

H I GHLY D E S I R A B LE 

2 OF 3 "ANOATCRY 

1 U f  3 MANDATORY 

1 O F  3 �ANOATOkY 

t O F  3 MANOAT CRY 

H I GHLY D E S I � A B LE 

H I GHLY O E S I R A B LF 

H I GHLY O E S I R A BLE 

H IG HL Y  O E S I R A BLF 

H I G HLY U E S I R 4 BLE 
H I GHLY D E S I R  ... BLE 

H I GHLY D E S IR A BLE 

H I G HLY D E S I R A B L E  

H I GHLY D E S I R A BLE 

H I GHL Y D E S IRA BLE 

H I U. H l Y  O E S I R A B lF. 

H I GHLY D E S I R A BLE 

H I G H. Y  D E S I R A B LE 
H I GHLY D E S IR A B LE 

H I GHLY D E S IRABLE 

H IGHLY O F. S I R A B L F. 

H I GHLY D E S IR A B LE 

HIGHlY D E S IR A BLE 

1 2- 3 2 , 52 , 2 0 C  

1 2 -2 2  

1 2 -4 , 3 3 , 40 , 4 1  

1 2- 7 , 3 1 , 3 2 , 3 3 , 

2 2 A  

1 2- 7 , 3 1 , 3 2 , 3 3 ,  

2 2 A  

1 2 - 7 , 3 1 , 3 2 , 3 3 , 

2 2 A  

1 2-22B 

12-22B 

1 2 - 2 2 1  

1 2 -2 2 E  

NO if --- U SE B A T  c I N  L I F. U  CF f A T T ERY W I T H  L O S T  I � S T  

• C U M ,..CN SHUNT t - O R  F C  2 �NC AIJX B ATT C U R P E NT 

M I S S I ON R E V  O A T E  

A P Ullu 1 5  F � l  � / 3 / 7 1  

S E C T ION 

C S M  E L E C T R I CAL 

POW oR <V< T I' M  

GROIIP P A C.F 

I N S T R  R f Q  

1 ,_, ' 

2 P l  



13 DO C K I N G  A N D  
UMB I L I C A L  



\< l T I:. M  

1 3 - l  

N A S A  - M1 n ned Splctc nft C e nter  
M I S S IO N  II U L £ S  

SECT ION 1 3  - DOCK ING AND UM B IL ICAL 

' GE N E RAL ' 

THkEE GQUD onC K I NG R I NG L A TC H E S  1 20 OEG APART AR E KEQU I R � O  FOR AN I V T. 

1 3- L  UU(. r..f;_ L) S P S  C R  O P S  [\URr'lS R E: ,IJ J foiE AT L C A S T  N lNi: GUOO CfJCK I N G  R JN &  L ATCHE S .  

1 3 - 3  MAhN�U lJNO C C K l NG OPE h AT l C N S  � I LL B E  T E R M I N A T � C  FOR ANY f A I L URE: O F  · 4  DOC K ING R I NG LATCH T U  

" t l [A S E ,  N C  A T T E M P T  • I L L B E  • A C E  T O  D I SA S S E M e L t  A WC • I NG I< I N G  L AT C H .  

1 •- •  • I TH F A I LJK� O F  TH � C S M  F O . A O C  � A T C H  P � IMARY LUC•I UNLOCK E O  HECHAh i SM o  THF N O• I NAL M I S S I ON W I LL 
RE PI: KfrJ ... Ioi EO U S l Nli THE S f::C.Of\40A�Y LOCK/UNLCCK MECHAN 1 5 M .  

L J - �l L rJ S �  r ! f  V t SVAl OLJC. K l NG A I L S ( C C .AS ANC T ARG E T S I W i l l  NOT I NH i t U T DOCK l f'l G  A NI) I..N OOC K ING. 

1 �-t1 (f TH t: O UC K I I\C. PR.uBE f- Al l S  TC I ND I CAT E EXT EI\S lUN LJR I F  HUTH TALK t:JAC K IND lCA TOP,S * ARE BAR BER 
,.o o u - t TD&E WILL BE AITEMPTED. 

�:wn --- T t1 E  G t-. L Y  ClwC I\I NC. P�UdE I•'4STRLIMENT A T I C I\  C uf'II S I S T �  Uf lwv T ALK RACK I N D IC A TORS I N  THE C S fl ,  

� UL� N�M� E R S  1 3-7 THROUGH 

1 3 - 1 �  A� � � � S E R VE D  

R E V  I) .A T E  S ECT I ON 

AP�LLU 1 5  FNL 5 / 3/71 OOCK ihG AND 
U M B I L I CAL 

GROUP P A GE 

GfN E RAL 
1 3- 1  

2 0 3  



R I Tf 

N A S A  - Ma n ned S pacecraft Center  
M I S S ION RU L E S  

S EC T I ON 1 3  - DOC K I NG AND UMB I L I CAL 

' MAN�GEMENT ' 

lJ- 1 F O O  M I SF I R E  Of A DOC K I NG R ETRACT SQU I B ,  T H E  REMA I N I NC SQU I B  IN T H E  SA ME S Y S TEM W I L L  BE U � E U  T0 

A T TE M P T  COMPLE T I ON OF DOC K I N G ,  T W O  N I TROG E� BOT T L E S  REM A I N I N G  AR E NORMALLY REQU I RE D  TO A L L C� 

JNDOC K i t-.U--HOWEVER , MA S E D  CN THE F A I LU R E  M C O E ,  CON S lO i R A T I Of'.t w i Ll BE G I Vf N  TC UNDOCK I NG w i TH O t.E  

N I TROGEN B O T T L E  �E MA I N l NG I N  -N O P E R A B L E  SYSTEM. 

l i - l L  T H E  L� � OK � ARD AND L M  � P f E � H �T CH NO RM ALL Y � I ll B E  I � S T AL L E O � OR ANY T � PE OF MANE UVE R C� 
UUC K I �G .  

1 3- l  J UUR IN G O P E R A T I ONS WHEN C � /LM DOCK E D  S T ATUS I S  MA I N T A I NED B Y  PK[JAF Pk E L � AO Q N L Y  ( D OC K I NG L A T C H E S  

COCK t D l  C M/LM THRUSTER A C T I V I T Y ABO�T CH/L M X-AX I S  I S  L I M I T E D A S  FDL L D • S---

TU�NE L PRE S SU R E  ">l A CUM B I N t D  C M / L M  AC T I V E TH� U S TE P S  

U k t A T E R  THAN 1 . 5  P S I A  I �H l B J T  A l l  C � M  Kllll AND L M  Y A �  C Q N T R CL 

b E T �E E N  0 A�O 1 . 5  P S I A 

P � I A  h C  � C R t  T H A N  4 J E T f S  

u- 1 4  l : J I- P K [)l:\ f T I: M P E R A T UR[ W I L L N · � T� I I'IH I H I T  DCC K I N G  AT T E MP T S . 

� U l f  NU�bE R S  1 3- 1 5  T HR OU GH 

1 3 - 1 "  A• E R E S E R VE D ,  

M I SSI ON R E V C A T E  

A PCLLO B F NL 5 /3 / 7 1  DO CK ING A�D 

U M B  Ill CAL 

GROUP 

M ANA GEM EN T  

P AGF 

1 3- 2  

2C4 



N A S A  - Ma n n ed S pacec:nft Center  
M I S S IO N  IIIU LE S  

..... ,. ... . "�' 1 'l  ... nnr1t t 1.u::0 .l r..n 1111.•1J rrt&• _ 

R R U l E  C UND I T I UN / MAlFUNCTION° P H A S E  0 AUL I �G ° CUES/NO T E S/COMM E • T S  
-- - - - - - - - - - - - - - --------------------------------�------------------------ -- - - - -- - -- - - - - - - --- - - - - - -- - -----

1 ;- 2 1  ' A l lURE TO ACH I EVE 
UK �A I NT A I N  P O � E R  
TO X - L U N A R  BUS 
LOADS F R O �  C S M  

' S P EC I F I C  " IS S ION R U L E S  ' 

·' 

0 0GCHC ' CONT INUE MISSION -
• • 
I ' A. OPEN CB c 1 1 1  
0 0 LTG: .AM.N/DOCK/CCH'NT 
1 1 EPS : DES ECA 
. . 

• 
. 
. 

. 

O P E N  CBI 26 1 
LTG: FlOOD 

EPS: DeS ECA 

. 

. .  

0 • ANUN/OOCK/CCOPNl C 8  MUST b E  
' OP EN E D  B EFORE 9 HRS A F T E R  C S� 
' SEPAR A T ION BEC A�SE Of T H E R M A L  
' CONSTR A IN T S  Of T H E  LfGH T I N G  C O N T � O l  
1 A S S E M lS L Y  ( LC A ,  • 
• 

' e NOMI�Al M I S S I CN MAY BE P E R F O K M C r.  
' B ECA US E  L C A ,  ECA 1 A�D S A T Tf � V  
1 T�FRMAL CONSTRA I � T S  � I l l  NOT e E  
1 \J I OL A T f D  • 

• 

. 

. 

. 

' B. A L T E R N A T E  U S E  OF t 

' BATT E R I E S  l t2 t 3 t  AND 4 1 • OVERCUR R E N T  PRtJT EC: T I ON I S  L O S T  
' UNT I L  AC T IV AT I ON ' U�T l l  A D E S  ECA C B  I S  C LO S E D  

• 
• 
• 
. . 

l j- 2 1  f- A I LU R E  TO ACH I E Vt: 1 TD&E 
S- l V" / LK S E P A R A T I ON ' 
UK FA I LUR E TO �ATE t 
l� UMH I L I C A L S  ( P2 3  t 
AND P 2ot l  t 

• PE R F O R M  C S � / L M  F I NAL S E P  

1 3 - 2 2  F A l L U k f  TJ ACH I � VE ' DOC KE D 1 MU S T PERFDfH" r-,QRMAL 
1 UNOUCK 1 N G 

1 3- 2  3 

C S �1/L '1 F- I N AL t 
�t: PA � A T l LN . 

. 

' A • K E T R I EV E  P R O S E  A N D  
t DROGUE AND I NS T A l l  • 
• 
1 B . Af T E R  U N COCK I NGt 
t D E P R E S S  C$ .... AND 
0 J E T T I SON � K O B E  ' OVERBCARC. 

1- A l lUKE T O  I ND I CATE ' TD&E • A .  
OL C K I NG PR O BE E X T E N D '  1 
LJR B u T H  TALK B AC K  ' 1 

I N D l C A fO R S  AR E t t 

bAKBtR  P UL E • U ND C C K E O  1 B. 
. . 

• 
. 

. 
• 
• 

CONT I �U E  M I SS IUN
A T T E MPT TD&E 

CONT I NU E  M I SS I UN
ATTE MPT DGCKING 

1 _,- 2 4  C. A l'mUT k t:MOVE C SM 
1-UR j��jA R. O  HATCH 

• ro&E 1 A . PE RFORM CSM/LM F I NAL 
I S E P-

' DO C K E D  • e .  P E R F UR� C S M / l M  F I NAL 
' S E P-

I F  L M  MANN E a ,  P E R fURM 
EVT TO C S M ,  

C.DnHP 

' S- · t V fi/ L M  SEP C A P\NOT BE ACH I I:: V E C  
' W I THOUT � AT I NG AT lEAST O NE 
1 Ui"t8 I L I CAL . 

' POWER CAN BE S w i TCHED AND M A I N T A I N E C  
1 W I T H  E I TH E R  P L UG .  

0 DOCK l N G  R I NG TUN 'fl STRUC TU�E O A M A G  E 

' MA Y  OCCUR TO THE EXTENT THA T  TUNNEL 
' PR ESSUR E C A N  NOT BE �AI NT A I NE O. 

S P E C j f i C  



N A S A  - Mi n n iti  S!IICIC raft  Center  
M I S S ION RULES  

oEC T I Ch 1 3  - DOC K I N G  AND UMB I L I CAl - CONCLU DE D  

K Kl!lf CuNiJI T l U•</MALFUNCTION' PHASE ' RUll NG 

1 3 - 2 5 CA NNO T REMOvE. 
Du C K I NG 

• 
• 
'DOCKED 
' 

' CONT I NU E  M I SS I ON
' 

' CUES/NOTE S /COMM E � T S  

• ·"s PS AN D S "'  R C  S MANE UVE R S  M A Y  b f  
• P E RFORMED • 

1-'I{UIH , LM O � GG l: E ,  
AND/OR L M  UPPER 
HA TC H ,  

' ' PERFORM EVT I F  LM MANNEO 
. 
' 
' 

' 
' 

' 
' 

1 3 - 2 6  � A l LU RE TC K l L E A SE 

C A PTURt LA TCH E S 
1 1)0C K E C  

l. �- 2 1  PI.( J MA KV F O�WA RD 

HATCH LOCK/UNLOCK 

M t: C HA � l S M  

l NO P F kA T I VE 

l �- l �  F A I LURF. l J  LOCK 

' 
• 
' 
' 
' 

' 

' A L L  
. 
' 

' 
' 

' 

' 

' 
' 
' T C  AND 

c SM 1- " lk � A R O  l1ATC.rl ' U OC K f C  
' 
' 

' 

' 

' 

1 �- 2 (� � A l L URE TO � E I N S T AL L ' DOC K E O  

t-'KU�C ANU/0� DKO�Ut: 1 

Uk F A I L U k E  TO Cl0SE ' 
L"' Ut-'t'E h... HATC.H I 

l .:S- Jn LLJSS UF P R J  MARY 
.J l-(  Sf:: C LJi''llJ .\ k V  
lJUC II. I I'!G ;) Y S T F M  

' ALL 

E 

t RE DOCK 

' CONT I MI E  M I S S I ON 

' CONT i N U E  M ( S S I G N �  

' ·e N T E R  1 N SU I T S  
' 

' 

' 
' 

' 

' 

1 1\0 UN COCK ING 

• CO NT I NU E  M I SS I ON 

� l oS I ON R E V  D A T E  o E C T I O N  

A P CllO 1 5  F �l 5 /l / 7 1  DOCK IN G  AND 

U M B I L I CAL 

GROUP 

1 R f. F  SCP A l S  I .  A--- A SS UMES  H A TCH  
' C AN BE S EALED A N D  SECURED W I TH C A B t �  
1 P k � S SU R F  

P AGE 

o P E C I F ! C  
1 3-4 

206 



14 CSM S E Q U E N T I A L 



R l T E M  

14- 1 LAUNCH 

N A S A  - Ml n n td SplctUtft Center  
M I S S I O N  II U L E S  

SECT IO� 1 �  • C S �  SEQUENT I AL 

I (if:NERAL ' 

THERE � � �  NO S E ,UE N T I A L  M � LFUNCT I ONS F O R  • H ICH LAUNCH W IL L  BE Tf• M I N A T EO. 

1 4- .::' I r  Al'-t E N T R Y  �.A T TE R Y  I S  L U S T ,  THE E D S  W I LL BE FLG\oli'l lJi>EN L Uu P .  

1 4- >  ' L L  ·• l S > l C � PH AS E S (EXCEPT LUNI\R ORBIT) , 

TU (.i_l t H I NU I:: T H E  :-4 1 S S I OI\o ,  � C T H  PVRO eUS E S Al\0 60TH L CG I C  AUS fS A R t  Rf:QU IR F O .  

1 �-� PtJ nEk EO U E SC. E N T  

Tt1 I:: R� A R E  � �  (. �� S��UE N T I A L S Y S T E �  F A I LUR E S F O R  � H I Ct� PO� ER �O D F S C E � T  W I L L  RF T E R M I NA T E D  

1 �- 5  SE�Ut N T I AL L UG I C  BUS I S  CCI\ S I C E R E D  F A I L E D  IF---

A. V�L TAGE I S  L E S S  T H A N  22 VCC AND U NA�L E TO A C TI V AH RCS E NABL E ANO/CR SLA SEP RE L A n 
I C O n 1 70X A NU/OK C OO I 2 3X S Y S T E M  A, COO I 7 1 X  ANO/OK CDn t2�X S Y S T E M � � .  

B .  LO• I c  BUS SrlOR T E O  G � E A T E R  THAN 10 A � P S .  

14-b � Y kU �US I S  C O� S I D E R E D  F A I L E D  I f---

A .  SH OM T E O  " R E Al E R  THA. I� AMPS 

b .  F A I L URE T C  P t R F O R �  ANY S FQUE NT I AL FUNCT I ON · n l T H �U S P E C T E O  F A I L E D  PVPO S Y S T E M  

KULE NUM B E R S  1 4•7 TH .O UG H 
1 4 - �  �RE R E SF R VED 

I M I >>IUN R eV CAIE  S E CT I IJ �  

A POLLO 1 5  F NL 5 / 3 / 7 1  CS M S E QUENT I A L  

GRUUP P 4GE 

GeN ERAL 
14-1 

2 0 8  



R I TE M  -- 1-----

N A S A  - Mln ned Spacec nft Center  
M I S S ION  RULES  

S EC T 1  0 �  14 - CSM SEQUENT I AL • CON T INUED 

' MANAGEMENT 1 

1 4- 1 0  A K M I � G  OF Trlt SEQUENTi AL S YS T E �  W I L L B E  PE RFORMED W H I L E  I N  CONTACT W I TH A GRCUND T E L E M E T R Y  S l  T E o  
T H E  F L I G H T  C R E W  W I L L  A RM T H E  LOG I C BUS ES A N D  STANO BY F O R  A G O  FR OM T H E  G R U L I'il  T O  PROCEED W I TH 
A R M I N G  T H E  PYRO BUSE S• 

•ULE NUMB E R S  1 4-1 1 THROUGH 

1 4- 1 �  A R E  R E S E RVED , 

A P O LLO 15 F � L  5 /317 1 C S M  SEQUENT I AL 

GROUP PAGE 

MANAGEMENT 
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N A S A  - Mln ned Splt:ecnft Center  
M I S S I O N  R U L E S  

S EC T I ON 1 4  - C S M  S EQUENTIAL - CONT IN UE D 

R • u L E  CUNDI T  I ON/MALFUNC T I O N '  P H A S E  • RUL I NG ' CUES/NOTE S/COMM E � T S  
- - ----- ---·--------------------------------------- ------------------------------------------------------

' S P E C I F I C  M I SS ION R U L E S  ' 

1 4- 2 0  S � Q lJE N T I A L  L OG I C  BU S '  

A OR R L E S S  THAN OR
·
, 

oQUAL TU 22 VDC AND ' 

' 
' 
' 
' 
'· 
• 
. 

1 CD017nx AND/OR CD01 2 3 X  S Y S T F �  A ,  
' C001 7 1 X  A ND/OR C D O!Z4X S Y S T E M  R 

uNABL E TO ACT I V HE ' 
kC S E NA B L E  AND/OR ' 

S L A  S E P  � E L A Y S  ' 

I L AUNC .. ' A .  CONT I MJ E  M I SS I O N •  
• ENT E R  3 - 1  I F  ·BUS NUT 
' R E S T ORED 

1 E O  ' B. T E H M l � A T E  O P E R AT I UN S •  1 

• TLC ' ENT E R  NEXT eEST PTP I F  ' 

I I su s tliCT AES TOR E O  I 

' L UN A R  

' ORB I T /  
1 L\J N A R  
• S T A Y  

• 
. 

. 
• 

14-21 PYkU oUS A uR B L E S S '  
THAN l l R  [ QUAL T O  35 ' 
VDC I 

A .  SHORT f O  G R E A T E R  ' L AUNCH 
TH A N  l J  A MP S 1 

• C. CONT INUE � I SS I ON 

' A. l .  CONT I N U F  M l S S I.ON 

' ' ' 
• E O  ' 2 .  T E R • I NA T E  O P E R A T I ONS- 0 A . 2 . USE B A T T E R Y T I E  FOR PYRO POW E P  
• TLC 1 t: NT E R N E X T  BE S T P T P  1 TO A F F E C T f l')  BUS. 
' ' ' 

1 l  UN A R 
I ORB I T  I 
1 L UNA H 
I s TA 'Y 

' 
� .  SHURTtO LE S S  THA N 1 All 

1'::• A M PS 1 

C .  PYKO �US TM R E A D S 1 LAU�C� 
0 VOC AND PYRO ' 
"A T ONBCARO ' 
GR E A T t �  THAN 35 t 
V0C ' 

' A ll 

' 3 .  CONT I NUE � I S � I CN 

1 8 . COI�T I NU E  tot l SS JUN 

• c. 1 .  CONT I NU E  M I S S i uN 

I 2 .  AT T EM P T  FUNCT I O N  
' US l NG 
I SU S P E C T E D  F A I L E D �US 
I CNLY---

1 8 .  US E �A TTER Y T IE FOR PYRO POW E �  
' TO A F F E C T E D  BUS. 

• c . z .  A S SUME P YRO BAT VER I F I E C  
' GREATER THAN 3 5  V DC  PR I OR T O  A R M I NG .  
' I F E N T R Y  B A T  U S E D  I N  L IE U  OF P Y R C  
' BA T ,  VOLTAGE SHOULD BE APPROX I MA T E L Y  
1 =  T� B A T  B U S  VOLTAGE. 

C A J  I f  FU NCT I O N  1 
NORMAL, CONTI NUE 1 

M.I SS I CN • 

l b l  IF FUNCT I O N  DOES ' 
NCT W O RK 1 

NO �MALLY, ENT ER 1 
NEXT BEST PT P t 

M I S S I ON R EV C A T E  S E C T I C �  GROUP P AGE 

A PuLLO 1 5  FNL ; / 3 / 7 1  C S M  S E QUENT I AL S P EC I F IC 
14-3 
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N A S A  - Ma n n ed SpiCecnft Center  
M I S S I O N  R U L E S  

S E C T I O �  1 4  • C S M  S E QU E NT I AL • CONT INUED 

k ' k ULE ' C ONO I T I ON/�ALFUNCTION ' PHASE 0 �UL I NG ' CUES/NOTE S/COMM ENTS 
- - ----- ---------------------------------.--------�--------------------------- ------ - --------------------

\4· 2 

• 

• 

T<U�E TR V INQI;CATU ' LAIJ�CH 
AN < U S  VOTE I NPUT 1 0 ' 
2 '  Llk 3 • 

1 4· 2 3  L E T  J E T T I SC� MO TU� ' L AUNCH 
OU� S NOT F I RE • 

\ 4· 2 4  SMJC A C T I V A T E S  
P k F H A  T U R E L Y  

' E O  
f T LC 
' 
• 
• 
' 
' 
' 
' ALL 

1 4· 2 5  AL T I V A H U  C M  RCS ' A LL 
PkE SS L U o i C  RE LAYS. ' 

' 
' 
• CONT I NU E  M I S S I ON 'PARAME TERS ARE C O �H2Xo  CD01 3 3 X o  ANC 

° C D0134X R E SP EC T !  VELY. 

' A• IF A�Y ENTRY BAT T ER Y.  
' L E SS THAN 22 VOC , EOS 
' AUTO/CFF SW ITCH TO OFF 

' 
' 
' A •  B A T  C VOlTAGE CAN ONLY 
' MON I TORED QNBOAR O .  

' 8 • A L l  ENTRY BATTER I ES ' 
' GREATER THAN 22 V UC··· ' 
' CHECK CORRESPON D I NG ' 
' E DS • 

1 C. B ' S  lt 2, OR 3 CLO S E D  ,. 

' 
' 
' 
' 
' C C NT I NU E  M I SS ION 

• ATTEMPT J E T T I S ON P E R  LRE� • 
o CHECKliST E � E RGENCY • 
• PP.OC EOU RE • 
' ' 
' ' 
' ' 
' ' 
' CONT I NU E  M I S S I CN I F  SOURCE ' 
0 0F ACT I V AT I C� CAN B E  ' 
' D E T E R M I N E D  AND I SOL A T E D ,  0 

' ENT E R  NEXT e E S T  PTP I F  
0 SOURC t  OF A CT I VA T I O N  CAN 
' NOT B E  I S OL ATED. 

' CONT I NU E  M I SS I CN 

' CDNT I NIJE M I SS I CN 

t 1-. P R I O R  T O  CM RCS 
0 P R ESS ··· OU NOT ARM 
' R E SPECT I VE PYRO BUS 

( F OR BOTH I ND i cAT IONS 
PERFORM SLA SEP W I TH 
SECS AR� C B ' S O P E N . I 

' B, AT CM RCS PRESS•··A�M 
' RESPECT I V E  PVRO BUS 

° COOI73X AN D /OR C 0 01 74X 

BE 

M I S S I ON R EV DAT E SECT I G �  GROUP PAGE 

A PGLlO 15 FNL 5 /3/71 CSM  S E QUENT IA L  S P EC I F I C  
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N A S A  - Mu n ed Spacecraft C enter  
M I S S I O N  R U L E S  

S E C T I ON 1 4  - CS M S E QUENT I AL - CON T INUED 

k � U l l  CO�U I T I ON/MALFUNC T I O N 1  PHASE • RUL I �G ' C U E S / NUTE S/COMM E .T S  
-- - - - - - ------------------ - - - - - - - - - - - - ------------------------------------ - - - - - - - - - - - --------------------

14- 2 6  AC T I VA T E D  SLA OEPLOV 1 A L L  
L U G I C  R E L A Y S  ' 

1 4- 2 7  UNAblE T O  PE: H.FORM 
SL A S E � A R A  T I ON 

1 4- i:. t!  A(. T l V A. TE D  A P E X 
J E T T I SON L O G I C  
Kf: LAVS 

' T LC 

• 

' L UNAk 
' O Rij l T/ 
1 L U N A R  
1 S T A V  

1 A L L  

• CO N T I NUE M I S S I ON 

· �. P K I O R  TC S L �  S E P ---
' DO NOT HM R E SP E C T I V E  
1 PYRO BUS 

' · 

' C00123X A N D /O R  C DC124X 

1 8 .  F�R SLA S E P--- 1 
' ARM RESP ECT I V E  P Y RO BUS ' 
I F l K S T  • 

' ENT E R  NEXT B E S T  P T P  

• A .  CJNT I NUE M I SS I O N -
' UU NOT ARM PYRO BUS E S  
1 U NT I L  MA L FU N C T I O N  ti A S  
1 B E E N  J S C L A T E O  

0 6. ENT E R  N E X T  BEST P I P -
' DO NCT A RM PHO BUS E S  
' U�T I L  MALFUNC T I O N  ' HAS B E EN I S OL AT E D .  

' D ETECTED A T  S f C S  POWER UP I C00210X 
' A� O  CU023X I 

M I SSI ON REV C A l f  S E C T !  C .  GROUP 

APOLLO 15 f N L  5 /3/71 CSM S E QU E h T IAL S P EC I F I C  

h-5 
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N A S A  - Man ned Spacecnft Center  
M I S S IO N  R U L E S  

S E C T I ON 14 - C S M  SEQUENT I AL - CON T I N U E D  

R KlJL F CUI't0 1 T I ON / MALFUNC H O N 1  PH A S E  1 RUli r-tG ' CUE S/NOTE S/CO M M E H S  
- - - - - - -�- - - - - - - - - - ------------- - - - - - - - ------------------------------------ -------------------------------

. . 

. . 

1 4- 2 A L T I VA T E U  DROGUE 

CHUTE DE PLOY L OG I C  
k f:: LAY 

1 4- 3 ;) A L T I V A TE U  P i l u T  
C � I U T I:  0£ ll \..CY lOGlC 
R C  LAY 

�ULC NUMAE R S  1 4- J l  
THRGU>H 1 4 - 4 9  A R E  
K E 5b < V E D .  

Ml S S I  UN 

• • 
• • 
I L U N A  F • • •  
' tJRB I T /  • 

' l U N A R  . 

• 1  & T A Y  . 

• • 
I A l l  ' B , 
. • 
. . 

• • 
. . 

• • 

. . 

. • 
• . 

. • 
' L U N A R  ' A , 
' O RS l T / • 

' L UN A P . 

' S T A Y • 
. . 

1 A l l  • a . 
. • 
. . 

• . 

. • 

. • 

. . 

• • 
. . 

• • 
. . 

R E V  C A T E  

• 
• 

CONT I NU E  M I SS I U N - 1 M AV. BF 
DU NOT A R M  PYRU UUS E S  
UNT I L  M A L F UNCT I U I< HAS 

B E E N  I S O L  AT E D ,  

1 ANO/()R 
• 
. 

• 

E N T E R  11i.€ XT B E S T  P T P - . 

. 

DO N O T  ARM PY�O BUS E S  1 
U.H l L MALFUNCT I O N  ' 
HAS H E E N  I SOL ATED.  • 

DE T E CT E D  AT ANY T I ME C C E 00� 1 X  

CEO )02X l 

C�NT I NU E  M I SS I UN-
O U  N O T  ARI"' PYRO BUSES 
UNT I L  MALFU NCT I O N  HAS 
B E E N  l S � L A T E D  

1 fJ E T E C  f'Ell A T  S E C $  POWER UP P R J  O R  T C  
' �N T R Y  I CE�1 )3X A ND/OR C E0004 X )  W l T �  
' E L S  B A T  A i B l  C B  C LOSED , 

E N T E R  N E X T  eEST P TP - 1 
DO NCT A RM PYRQ BUS E S  ' 

U NT I L  MALFUNCT f O N  H A S  1 

B E f N  I S C LAT EO ' 

S E C T  I � �  GKOUP P 4 GE 

A PCLLO 1 5  FNL 5 / 3/71 C S M  S E QU E N T I AL S P EC I F I C 
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" I Tt M  
-- -----

l4- 5 C  "1 F. A $  U E S C R I PT i uN 

t' Y I\ U  B US A VOL T S  
P Y R U  B U S  tl VOL T S  

S E Q  l UG I C B U S  A VOL T S  
'"" L OG I C  BuS " VOL T !:,  

A P E X  J E T  A 
A P t  X J E T  B 

DKOGU E O t P L GY A 
I)R(JGU i:: iJ E P LCY " 

P I LO T  C H U T I:  OE PLJY A 
P I L U T  C H U T E  D E  PLIJY tl 

SLA � t  p kE LAY A 
1\ C s/ :, c s  AC T I VA T E  A 

SLA � E P  R E LAY " 
R C S / S C S  A C  Tl  V A T E  8 

C M  RC S P R E S S  S I G  • 
c ;  "" P " E S S  S I G  B 

CM- S�,.I s u - R E LA Y  A 
L.M- :)."1 S E P  iH: L A Y  tl 

c � t:: w 4 t :W �<- T  A 

C k E W  A B O K T  " 

[ l) S  A tWh. l  V C T E:.  l 
Ell :>  r\ t W K T  VOTE 2 
ll.) s (\ [JO) j:l. l  V C T E  l 

t u S  1\ tlDK T � 

E U S  A o :.J R. T  " 

,-.,A I �� C H U T E  D I S C  A 

MA I N  C H U T E  D I S C 8 

EU S A b O� T RE C � 
t!JS A t3 Ll t< T  R E Q  e 

UUCI\ I NG PROBE T E MP 

C S M-L M L O C K  R I NG 

S E P  kELA.Y A 
C S fo'-1. M L CC K  RI NG 
S E P  R E L A Y B 

L M  C U k R E i'H 

M I S S I ON 

N A S A  - M1nned  Sp1cec r1ft Center  
M I S S IO N  R U L E S  

< O[ T l ,, .  14 - c<� c e o" ' " ' "  - ,., .... . ... . '" "'  

-- - -------- - --- --------- -- ------
I .ST RUME� T AT I  CN RfQU I R tM foN T S  

- - --------- ---------------------

PC�. ONBOARO T R A N SDUCER S  

C C0 0 1 SV ----- ------
CC�O J 6 V  - ---- ------

CC02 1 0 V  ----- ------
CC02 H V  ----- --- ---

C£1�2 3 0 X  ----- ---- --
CD,')2 3 1 X  ----- ------

CFQQ .J l X  ----- ------
C E 0 1 l 2 X  ----- ---- --

C f OO 1 3 X  ----- ----- -
C E00 1 4X ----- ------

CDOl l l X -- --- ------
CD01 7 J X  --- -- ------

C 0 0 1 24X ----- ------
C D0 1 7 1 X ----- -- ----

C D J 1 7 J X ----- ------
C COl 7 4 X  ----- ------

(. 00"2 3X ----- ------
C LJ 0 '} l 4 X  ----- -- ----

coouax ----- ------
C P O l l l X ----- ------

C IJ 01 3 2 X  --- -- - -----
COOl BX ----- ----- -
COOl H X  ----- ------

C C0 l l 5 X  - ---- -- ----
C C 0 1 3 6 1C  ----- ------

C f 03 2 1 X  ----- ------
C E � 3 2 2 X  ----- ------

osonox ----- ------
tlSOO B l X  ----- ------

C S 0 2 2 J T  ----- ------

C D l l 5 4 X  ----- ------

C C 1 1 5 5x ----- ---- --

C L 2 9 6 2 C  M E T E k  CDHHON 

R E V  D A T E  S E C T I O N  GROUP 

APOLLO 1 5  F N L  5 / l / 7 1  C S M  S E CU E NT I AL I N S T R  R E Q  

7 14 

-

M I S S I ON I<LL 
CATEGOR Y  REfE R E f\ C E  

I OF 14-21 

2 M 1 4 - 2 1  

H O  1 4-2 1 
HO 14-2 'l 

HO 14-29 
HO l 4- 2 Q  

HO 1 4 - 3 0  

HO 1 4-3 1 

HO 1 4 - 3 1  

H O  1 4 - 3 1  

HD 1 4-26 
HO -----

HO 14-26 

HO -----

HO 1 4- 2 5  
HO 1 4- 2 5  

H O  -----
HD -----

HO -----
HO -----

HD 1 4 - 2 2  
HD 14-22 

HO 14-22 

HD -----
HD -----

HD -----
HD -----

110 -----
HO -----

HD 

HD 1 3-22 

HD 1 3- 2 2  

HD -----

P&r.F 

, 4-7 



• 

1 5  C SM  G U ID A N C E  
A N D  C O N T R O L  



i< l Tr �  

N A S A  • M1 n n ed Sp�eecnft Center  
M I S S ION R U L E S  

S E C T ION 1 5 - GUi DA NC E  AND CONTROL 

I GI:: N E RAL ' 

1 5· 1  LAUNCH 

THE"E A R E  NO F A I LUR E S  Of THE CS M GU I DANCE A�D CONTROL S Y S T EM W H I C H  AR E CAUSE F OR ABUR T. 

l !:i - 2  EA R TH O R I:> I  T P H li. S E:  

A .  I N  C R U E R  T O  CON T I NU E  T H E  • I S S I U N  P AS T T H E  NEX T  B E ST P TP ,  T H E  GU I QANCE A�D 
MUS T PROV I De SPS C R I T I C A L BURN CAPAB I L I T Y  AND ONE �ACKUP OEOR B I T  ME TH O D  

THE f OLLOW I NG  M I N I MU.  C A P A B I L I T I E S  MUST BE AV A IL A �L E·-· 

C ONTROL SYS TE •S 
C SM OR H Y BR I D » •  

l .  A T T I TUDE CONTR C L - - - D I R E C T  • c s  AUTO A T T I T U D E  CONT ROL AN D R A T E  DAMPING I N  
E ACH AXI S .  

2 .  TVC ( C R I T i t A L B U R N S J --- C � E  TVC S E RVO L O O P  I N  E A C �  A X I S  AND ONE T V C C O N TROL 

•coe I ACC E L CMC E X C LUDE D ! . 

3 .  8 A t K U P  DE OkB I T --- A S  L UNG � S  ENCU&H Pk OPELLANT I S  A Y A l l li. B L E  FCR AN S M  
U t: u R tii T ,  T H E  G A " l)  C S Y S T C MS 111U S T  P RuV I D E T H AT CA P A I:H l l T Y , I F  S /ol  �F.ORR I T  I S  
r>. C T  P U S S I H lt U U l  Tll LACK Of PROP E L L .6NT O K  A SY S T EI'I S  FA I L UI H  t THF G A ND C 
S Y S T < • S  • u s T  P RC V I D E  CAPAB I L ITY F C "  A HY BR I D  OEOR B I T , 

( A I  s• DEOkB I T  R E • l. I R E. E N T S - --

- T � A �S l A T I � �  C A P A � I l l T Y 

- ONE Q P � � A T I C � A l  F D A I 
- � A T E  C A � P I � G I N  A l l  T H H EE 

AXE S ,  C A P  1- R  S C S.  

- A L L  S �  C E U P H I T  R E �U I R EM ENT S 

! P A TE C A � P ING MUST BE S C S I  

- U Pt R A T I CN A l  IM./1 CM:::1 AND 
M A I N C S K Y  

- T � U  U P E RA T I C�Al RHC ' 5  

u .  I N  CiWt:i< TO P E R f O R "1  A N J f\-CR l T l CA L  bUHN AF T E R  T H E  S T O R A G E  T A N K S  4R E F. Joi PTY, THE G AND C 
S YSTE � S  M U S T  PRuV I D E THE CAPAB I L I T Y  T L  o X ECUT E AN ULL AGF M A , E UVE• BY E I THER C MC  AUTO I RC S  
i1 AP ) ,  SC S AUT U ,  U R  D I R E C T UL L A G E .  

C .  I N ORDER T O  COM� I T T O  T H F  TRANSLUNAR COA S T  PHAS E ,  T HE G U I DANCE AND CCNTROL S Y S T E � S  MUST 

PRO V I D E  SPS N ON-C R I T I C AL GU I D ANCE AND CCNTROL S Y S T F MS BURN CAPAB I L I TY .  THE FOLLOW I NG 

• I N I MUM CAPAB I L I T I E S  •uST A L S C  BE AVA I L A B L E  TC BE GC FOR T l l··· 

1 .  A T T I T UUE C O N T R C L ·-- C I R ECT R CS A �D H A T E  U AM P I N G  I N  EACH AX I S .  

£ ,  TVC--- T W u  S ER VC L GCPS Al'iU � C TH G AND " TVC AND ONE SC S TVC C ONTR OL MODE 

( AC C t L  CMO E XC L UDE D ! .  

3 .  G A,.,U N--- C I<IIC ,  I M U r AND O N E  OSKY FULLY Ui-' E R A T I UN Al AND OPT IC S OR COAS 
C A PA o L E  OF A L I GN ING PLAT FOR M , 

4 .  C I SP L AY S--- ONE C P E R A T I O N A L  FOA l . 

5 .  A T T I  TUl)E R E F E R ENC E--- R E UJl•Li A I\ T  A l l  l TUOE SuU IH. E S  AR E R E QU I R E D  fDA. H I G H- S PE E D  
E N T R Y  

1 5- ?.  ff( A.NSLUNA� CUA S T 

I N  llk O F H  TC C O N T I NUE T H E  M I S S I O N  P AS T THE NEX T R f S T  P T P ,  THE GU I UANC E AND C Of\TI�Ol S Y S T E M S  M U S T  
PROV I J E T H E  F O L L Ow i NG M I N I �UM C A P A � I L I T I E S ---

A ,  A TT I T UO� CONJRCL---· D I R E C T I<CS AN C '{ A T E DA M P I NG I N  OCH AX I S .  

H .  RC S T R A N S L A T I ON··· X - AX I S  V I A  AUT O CO l l i  OR D I RE C T  ULL A GE P U S HB UT TON . 

HI SSI UN R E V  D H E  � E CT i o �  

A POLLO 1 5  f � l  � / 3 / 7 1  GU I DANCE AND 

C ONT Ru L 

GRUUP P AGE 

G E N ERAL 

1 5-1 

2 1 6  



1 5- 4  L U I  

N A S A  - Ma n n ed Spacec raft C e n t e r  
MI SS ION  R U L E S  

& E C T I C �  1 5 - GU J UANCE �NO CONTROL - CON T I N U E O  

I �  OK O E K  T C  C C M M ( T TO LO I ,  T H E  FOL LOW I N� M I N I MUM C AP A d i L I T I E �  M U S T  B E  AVA I L ABLE---

A .  � T i l TUOE CCNTRUL--- t l � E (T � C S  AND RAT E CA�P l NG I N  � ACH AX I S  

h .  TVC--- R O TH S E: R V U  L C C P S  I N  I N E RT I AL Y A W ,  ONE I N  P I T C H I I F  DP S I S  A Vt\ I L AHL E FOR. AB OR T S A f\ fJ  

• o k  T E l l ,  AND T w O  T VL C O N TRCL �UDES I ACCEL CMO EXCLUOE u l .  

L .  G A NO N - - - THE � AND � � L S T  BE f U L L Y  CPERAT I O N AL W I T H T H �  E X C EP T ION OF CP TI C S  A N D  UNE O S K V  

O .  S P � --- �C�CRI T I C A l  �URN C AP A R I L IT Y 1 �  � f �U l �E U  

1 5 - �  LlJ�Ak O � b i T 

A .  L Uf'.; A R  Llt<. I H T  W i ll B E  T E R M J N � T I:: O t:ARLY I F  I: I T H E R  f< C OUt... CANT A T T I TUrH:: CQ:� TRUL O R  NONC P I T I C �l 
S P S  CAPAb i L I TY I S L O S T .  R E OU NiJANT S P S  CLoNTRLJL I S  R EQU l K E D  l f  l M  O P �  I S  N1H AVA I L A tj L E  f l k 
TE l . 

� .  � �� UkOEk TC P E I< h}RI-l A �·11'1CR l T 1 CAL BU k N ,  T H E  G AND L SY ST E1"\S MUST IH: ABLF. TO PR.LlV J DE AN 

U L L A G E  MA 1� E lJVE R t H  E I T H E k  CMC o\UT O li<CS DAP J ,  SC S A U T O ,  0� G I R F C. T  Ul l A G E .  

THE �DCC KED PHASE WILL B E  DELETED OR TERMINATED 1 f THE G&C S'(STEMS CAi'NOT PROVIDE REOOCKING OR 
LM RESCUE CAPABILITY.  1HE G&C SYSTEMS MUST PROVIDE DIRECT RCS I'ND TRANSlATI ON CAPAB I LITY IN 
EACH AXIS, /lND RATE DAMPING IN lWO AXES, FOR LINE-OF-SIGHT CCNTROL . IN ADDIT I<l'<l, THE FOLLOt</ING 
MINIMUM CAPABILITIES FOR LM RESCUE MUST BE AVAILABLE---

- UPf R A T l L � A l  L P f i C �  UR V � f  S � e S Y S T E �  A�U ( L A S  

- U N o  0 5 K V  

- r � � .� �L A T i uN C A P A U I L I T Y  I �  � A Ch A X I �  

- k A T E  U AM F ! Nt. I N  TWL A X f S  

- 01-'I: R A T I Or-.;AL J MU AND C M C  

- LNE: 0 1-' f. � A T f O N A L  R rl C  

- ONF OP� k A T I ONAL F U A1 

- D l � t C T  � C S  1 �  A l l  lrl R E � A X E S  

- NG�C R l l i C AL S P S  B U R �  C A P A B I L I TY 

t-� I SSI ON R E V  C A T E  S E C T  1 0 �  

A PCLLO l �  f � l  5 / 3 / 7 1  GU I CAN Ct AND 

C O � T RI; L  

GROUP P 4GE 

GENE RAL 
1 5-2 

2 1 7  
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N A S A  - Ma n n ed Spacecraft Center  
M I S S I O N  RU L E S  

S EC T I O �  1 5  - GU I CANCE AND CONT ROL - CUN T I NU E O  

1.5-7 A SCt::N T t  OE: SC E N T---TH L R E  ARE N G  GU I DANC E A N D  CON T R O L  S Y S T E M  
.
F A I L UK E S  THAT A F F F C T  THf A SC E NT CR 

D E  SCE N T  P H A S E S .  

l j - �  L UNAR S l A Y  PHA SE 

LUNA� S T A r  W I L L  HE T ER M I N A T E D  E A k L Y  IF REUUNDANT S P S  CONTROL CAP A B IL I T Y I S  L C S T .  I N  ADO I T T O� ,  

T H E  F ll L L O • T N(, M I NI MUM C O N T ROL C A P AB I L I T I ES MU S T  H E  AV A I L A BL E  fOR T H E  ACCOMP L I S H ME N T  llF TE l ---

A .  A T T I T UUE CLNTRLl--- C I � E C T  RCS I �  T h R E E  A X E S  AND R A T E  DA M P I N G  J N  T � C  AXF S 

� .  T vC---tWTH S E R V C  L C C P S  AND H H J  T V C  CONTKOL Ml.JD E S  C ACCEL CMO E XC L U O !:D J  

C .  G AND �---TH E G ANC � MUS T B E  FULLY OP C � A l i UNAL W I TH THE E XC E P T I O � OF O P T I C S  

AND E 1 T H E R  OSK Y 

1 5- 9  C S M  E: V A 

CSM EVA WILL BE NO-GO/TERMINATED FOR LOSS OF THREE-AXIS ATTITUDE CCNTROL (REF MR 17-S) 

111 S S I ON R EV � A T E  

A P GLLO 1 5  F N L  5 1 31 7 1  

S E C T I ON 

GU I DANCE AND 
CuNTRCL 

GROUP P AGE 

GENERAL 

1 5- 3  

2 1 8  



R I TE M  

N A S A  - M1 n n ed Splctcnft Center  
M I S S IO N  RULES  

SECT I O N  1 5  - GU I DANCE AND CONT ROL - CON T IN U ED 

' SYST EMS MANAGEMENT ' 

1 5- 1 0  A TT I T UDE C ON T ROL---c
'
SM I �  AC T IV E RCS CONTROL- lM W i ll NOT BE IN A C T I V E  A T T ! lUDE HOLD. L M  I •; 

l S- 1 1  

AC T I VE RC S CONTROL- C S M  W I LL �OT B E  I N ACT IH ATT I TU DE HOL D .  fOR DOC K I NG AC T I V I T I E S  �F TER 
O P E N I NG THE A P S  I N T ERCONNECT I BCT H V EH I CL E S I N  ACT I V E RCS CON TROL I ,  THE C S M  �UST B E  I N  A T I GH T f R 
OEAO� A ND THAN THE LM. 

P I PA � l A S  W i l l  BE UPOA T E C  •HE� ACTUAl B I AS D I F F E R S  fROM THE V A l U E  IN CMC E RASABLE 
� T/ S E C 2 .  T H E  FAi lUR E L I M I T CN T H E  CS M AC CEL E ROME T ER I S  +/- . 1 64 F T / SEC 2 .  THE F I RST 
UR i f T  W I L L bE UPDATED If THE C R i f T  I S +/- 1 MERU 1 . 0 1 5  DEG/HR I .  THE R E AFTER , +t- 3 
. 045 O � G /H R I W i ll BE T H E  U PD A TE C R I T ER I A .  T H E  FA �lURE L I M I T  �N T H E  C S M  GYRO I S +/-
( + /- 1 . 5  OEG/HR I .  

B Y  + /- . OC J  
G Y R U . B l A �  
ME RU 1 + /-

100 M E RU 

15- 1 2  D E L TA V C CU�TE R D R I F T 

A .  F O R  S P S  B U R N S ,  TH E D E L T A  V COUNTER S�CULC B E  A PPROP R I AT ELY B IA S E D  FOR D RI F T S  O F  G R E A T E R  
THAN 0 . 0 3  F T/ S E C2 . 

" · FOR R C S  BURNS, T H E  D E L T A  V COUNT E R  W i ll BE " l A SE D  FOR DR I F T S  GR E A TER T H AN OR EQUAL TO 0 . 0 1  
F T / SE C 2 .  SHOULO T H E  C R ! FT B E  GR E AT ER T M A N  0 . 1  FT/SEC2 , T HE EM S W i l l  B E  CONSIDERED F Ai l EDo 

1 5- 1 J  DAP J " T I AL I Z A T I ON 

G I MB A L  H. I M S---Wl l L BE U P D A T E D  FOR E V E R �  S PS MANEUVER B A S ED ON f iNAl T R I M  POS I TI ON S  OF THE 
P k E V I OU; M AN E U V ER A S  MON I T OR E D  ON T E L E ME TR Y ,  IF T H E  P R EV I OU S  MANEUVER WA S  SCS CONTROLLED. IF 
THE P R E V I O U S  MANEUVER WAS G'N CCNTROLLED, THE CMC S TOR ED VALUES W i ll BE U S E D. T R I M S  o H ll BE 

RE I NI T I A L I Z EO F KON THE GRCUND A F T E R  EACM Y Et- I ClE CONF I GU R A T I O N  CHANGE AND AFTER 'E ACH WE I.GH·T 
UPDA T E .  T R I M S  MUST BE U PC A T E C  wHEN GROUND 'O�PUT E D  V A L U E S  D I FFER fROM CMC S TORE D VALUE S B Y  0 . 5  
O E GR t E  • 

C S M ,  L M  wE I GHT--- SHOULD B E  U FDATEO WHEN GROUND COMPUJ.EO VALUES D I FFER FROM CMC STORED VALUE S B' 
1 . 0  " E R C ENT. WE I G H T S  MUST B E  UPDAT E D  WHEN GROUND V AL U E S  D I F FER FROM CMC VAlUES BY 1 0 . 0  PERCENT. 

1 5- 1 4  SP S THRUST CON S TR A N T S  

A .  E T  DECAY W i ll B E  UP DATED WHEN ACTUAL VALUE D I FFER S FROM lOAD ED B Y  +/- 0 . 0 5  SECONDS. 

B .  E F I MP 1 6  W I LL BE U P D A T E D  •HEN ACTUAL VALUE .D I F F E R S  FROM LOADED B Y  TBD l B  THRUST. 

RULE NUMBERS 15-15 THROUGH 
1 5- 1 9  RE S E R V E D .  

M I SS I ON R E V  D AT E SEC.JION 

APOLLO 15 FNl 5 /3/71 GU I CAhCE AND 
CONTROL 

GROUP 

SYSTEMS 
MANAGEMENT 

P AGE 



N A S A  • Man ned S pacec raft Center  
M I S S IO N  R U L E S  

SECT I ON 1 5 - GU I OAN<CF A�n rn�rono - rn�T JNUF n  

R R U L E  CuNO I T I ON/MAlfUNCTION' P HA SE 0 RUL I NG ' CUES/NOTES/COMMENTS 
-------------------------------------------------------------------------------------------------

1 5-2 (  l U S S  O F  E I THER 
BMAG 1 OR 2 
I N  E I THE R P I TC H  
uR YA H CHA��El 

.' All 
• 
• 
• 
• 

0 S P E C I F IC M I SS ION RULE S . ' ·  

' CONT I NUE M{ S S I ON 

1 5- 2 1 L U S S  OF b O TH BMAG 1 ' L AUNCH 
A ND 2 IN E I TH E R  1 

0 A .  CONT I NUE M I SS ION 
. 

P I TCH OR YAo CHANNEL ' • 
. 

1 5- 2  2 lOSS Of ROll 8MAG 

A, NUMBER C�t 

B. NUMBEft nw 

• 
. 

' T LC 0 8 .  NO-GC FOR L O I  

' L O  
• 
• 
• 

• c. 
• 
• 
• 

. . 

. . 

NO-GC FO R UNOOCK ING• 
ENT E R  NEXT BEST P TP 
IF LM DPS NOT AVAILABLE 

FOR TEl 

' DE S C E �T ' 0, CUNTINUE M I SSION 
• • 

' C SM E�A • e .  CCNT I �U E  M I S S I ON 
• • 

1 ALL ' f •  TERM INAT E PHASE AND 
' OTH E R S  ' ENTER NEXT BEST PTP 
. . 

• • 
. . 
. . 

. . 

. . 

. . 

• • 
• • 

' E NT R� 

• 
• 
. 

• 
• 

• 
• A LL 
• 
• 
• 
• 

1 4 LL 

• 
• 
. 
• 
• 

. . 
• 
. 

' G. CONT I NU E  M I S S ION 
• 
. 

• 
• 
• 
• 
• 

0 A .  CONT INUE M I SS ION 

1 6. C CNT I NUE M I SS ION 
• 
• 
• 
• 
• 
• 
• 
• 
. 

MI SSION R EV CAT E S ECT I ON GROUP 

A POLLO 1 !  F Nl 5 13 1 7 1  GUIDANCE AND 
CONTROl 

scs 

' A .  REF HALF PROt--

' G  AND C - 1 1 3 14+ 8 

• s c s- t , 3 , 3 A , +6 

0 B ,  NU SC S AUTO nc 
• 

• c  •. If IN YAW C H �NNE L o  A F T E R  . � 5 G  

' R S I  I S  USABLE I F  R E MA I N I NG GYRO I.S 
0 SEL ECTED FOR R A TE ,  RSI MUST BE 
0 R EAL IGNEDo IN AD D IT ION TO THE ABOVE o 
° FOR YA·w FA I LURE. AFTER , 05G, 
• 
• 
• 
. 

• A .  MTVC ACCEL C � D  I S  ONLY MODE Il l 
' OR MODE I V  SPS C C�TROL MODE • 

• 
• 
• 
• 
• 
• c • PLAN D P S  TEl 

' I N E AR TH ORB I T o  LOSS Of P I TCH 
' C HANNEL R E S UL T S  I N  ALL THR E E  OEORB I T  
' M E THODS B E I NG SUBJECTED TO S I NG L E  
' fA ILUR E S  I N  THE G A ND  N SYSTEM. THE 
' YAW LOSS PRECLUDES HYBRID DEORB I T  
0 ANO SUBJ E C T S  BOTH R E NA I.NI NG OE OR B I T  
' METHODS T O  S I NGL E FAHURES I N  THE G 
' AND N SYSTEM 
• 
• 

0 G. R S I  AND SCS FOA l  ROLL UNUSABLE 
' W I TH YAW CHANNEL FA ILURES, 
• 
• 
• 
• 
• 
• 

0 A . 1 .  M ANUAL ROL L A T T I TUDE CONTROL 
' REQU I R E D  I N  ALL SCS MODES • 

0 z .  FOR E NTR Y NO SCS FOAl ROLl • 

' R S !  VALlO • 
• 
• 

0 8 . 1 ,  USE OF ATT 1/RATE 2 AND l i M  
' CYCLE MA Y  PROVIDE RATE OAMPEC 
• ATT I TUDE HOLD WHEN RCS DAP I S  NOT 
' USED, GYRO PAC�AGE 2 MUST BE 
'POWERED DOWN TO EFFEOT ATTI TUDE HOLC 
' I f F A I L UR E .  IS HARDOVER • 
• 

' 2. SEl E C T I ON 
' PROVIDE BOTH R S I  
' FOR ENTRYo R S I  
' FOR RULL F A ILURE 

PACF 

OF RATE 1 W I LL 
ANO SC S FOAl ROLL 
�UST BE REAL IGNEC 
AFTER .05G. 

l 2 0  



NASA - Ma n n ed Spacecraft Center 

MIS SION RU L E S  

S E C T I O� 1 5  • GU I DAN C E  AND CONT R OL - CON T I NUED 

K RUL E C U � O I T I UN / � AlFONC T I ON '  P H A S E  ' RUL I NG I C UE S / N O T E S /C O M M E � T S  
-- ----- ------------------------------------------------------------------------- - - - - --------------------

l5-2 l L O S S  OF BOTH ,R OLL 
8/0IAG ' S 

• 
• 
' L AUNCH 

• e o  

.. 
• 
• 
• 
• 
• 
' i LC 
• 
' A ll 
' O TH E R S 

I 

• 

' A• CONT I NUE  M I SS I ON 
• 
• 

· 1 s. 1 .  NO GO F O R  il l 
I 

I 

' · 

2 .  E N T E R  h E X T  BES T 
P T P l F  SM DEOR S I T  
N O T  AVA I L ABL E · 

• c.  NO-G O FOR L O I  
I 

' C •  CONT I NUE M I SS ION 

• c .  NO SC S FO A l  R OL L  O R  R S I  
' A VA I L A BL E  FOR E N T R Y .  
I • 

1 5 - 2 4  LO SS UF E l  THE R TVC • 1 - M A I N T A I N  20 LBSIQUAD / AX I S  F C R  
SE R VO l O O P  I N  • 1 HAROOV E R  R EC O VE R Y  F OR UNOOC KEO AND 
E I TH E R  P I TCH OR YAW 1 
A X I S  ' 

1 TSD l 8 S /QUAO/ A X I S F OR H AR DOV EII 
' RECO V E R Y  F O R  DOC K ED S f> S  M A N E U V E R S .  

1 L AUNCI-/ • A. CONT l MJ E  Al T E RN A T E  ED ' 
' E O  • M I S S [ .;N I 
1 ' S �lECT 1 CR 2 ON T V C  ' 
' 1 G I MB AL DR I V E  SW I T CH 1 
I I I N  A P.PROP R I H E AX IS I 

' T l C  ' 8 • G O  F C R  L O I  I F  ' 
' 1 R E DU NDANCY CAN B E  ' 
1 ' M A I N T A i t.IE D  IN I N E RT I Al ' 
I I Y A H  AX I S  • 

1 L O  • c. NO-GC t C R  UNDOCK l NG• ' C •  IN LUNAR O R B  I To PL A N  O P S  T E l .  
• ' E NT E R  N E X T  B E S T  P TP • 
0 0 I F  U! D P S  NOT AV All Al;!l E 1 
• I FOR T E l  • 

• • • 
1 D E S C E�T • o. CONT I NU E  � I SS I O N  t 

I I I 

' All • E . T E R MI NAT E PHASE AND 1 

' OT H E R S  • f: NT E R  N E H  BEST P T P  1 
I I I 

I I t 

I I I 

1 5- 2 5  L O SS OF 8 0 TH T \IC 
SE RVO L O C P S  

' L  AUII.CH 
I 

' A • C ONT I NU E  M I SS I ON ' A • l •  REF �ALF P RCC ' A NO C-l o G ANC 
1 N -Ito S C S- A 1  

• 
I 

I 
• 
I 

' E O • e.  E NT E R  N E K T  B E S T  P TP 

• • 
ReS D E OR I! I T  

' T lC • c .  NO-GO F O R  LCI  
I I 

I I 

1 0 E S C EI'.T • c.  C�NT l NU E  lo! I SS I ON 
I I 

I 0 

' All 
' O T H E R S  
• 
I 

• 
I 

' E . T E R M I NAT E P HA S E  AND 
' E NT E R  N E K T  B E S T  P TP 
I 
• 
I 

• 
1 5- 2 6  LOSS OF P R O POR T I ON A l ' • 

C O N T R O L  F R Oio!--- ' 

A .  H T HE R RHC 

1:!. BO T H  R HC 1 S  

' AL L  
. .  

I 

' A l l  
I 

I 
I 

' A . CJNT I NU E  M I S S i uN 
1 U S E  R EM A I N I NG RHC 

1 B. C ONT I NU E I'l l  S S  ION 
' U S E  D I R E CT RCS O R  

I ' A C C E L  CMO FCR M A NUAL 
• 

I'll S S I O N  

0 MAN E U V E R S  

R EV D A T E  S E C T  I O N  

A POLLO 1 5  F NL 5 /3/7 1 GU I DA N C E  AND 
COHTRCL 

GROUP 

scs 

• 
0 2 .  NO M O D E  I l l  OR I V  C A PAB I L I T Y. 
' L IM I T E D  L AND I NG P O I N T  C ONTROL I ll  
1 MODE I t I O R  I V  W I  TH SM-RC S • 

• 
I 

I 

• 
• 
• 
I 
• 
I 

I 

' E .  I N  LUNAR ORB I To DO O P S  T E l .  

1 8 . NO MTVC R A T E  OR MTVC A CC E L  C HD 
' C APAS I L I T Y  
I 
• 

P A GE 

1 5-6 

2 2 1  

http:Sp.ctcr.ft


N A S A  - Manned Spacecnft C e n t e r  
M I S S IO N  RULES 

SE C T I ON 1 5  - GUIDANCE ANU CONT ROL - CON T INUEO 

R R U L E  CIJN D I T I ON/MALFUNCT ! ON '  PHASE ' RUL I NG ' CUES/NOTE S/COMM E �T S 
- - - - - - - ------------------------·----�- ------------------------------------------- - - - -- ------------------. 

• 
• 

1 5- 2 7 L O S S  OF D I RE C T  ' ' .  REF MALF PRCC SCS 5 
R C S  C ONTROL FROM--- ' 

A .  E I THE R RHC , ANY 1 A l l  

O R  ALL AXE S • 

H .  BO TH RHC 1 S ,  SAME ' L AUNCH 

A X I S  ' 

· • A. CONT I NU E  M I SS ION 

· �. 1 .  CONT INUE M ISS I ON 
• 
• 

. 

. 
• 

• 

• 
• 

• 
• 

• O E S C E �T ' 2 .  CONT I N U E  M I S S I ON ' 
• 
' L UNAR 

I S T A Y  

' . 3 .  CO NT INUE M I S S I ON 

• t SM E V A  I 4. CONT I NU E  M I SS ION 

• 

1 ALL 

' OTHFRS 

C. �OTH kHC 1 S t TwU ' L UNAR 

A X E S  1 S T A 'I'  

5 .  T ERM I NA T E  PHAS E  AND 

ENT ER NEXT B E S T  P T P  

1 6 . 5 . F A I LURE 

' RE QU I R EM E N T .  

1 C. l .  T E P M I �A TE P H A S E  AND 1 
1 E NT E R  NEXT B E S T  P TP ' 

t C S M/ EVA ' 2 • .  C ONT I NU E  M I S S I ON 

• 
• 
• 

V I OLAT E S  D I R E C T  

1 5 - 2 8  COMPL E TE L C S S  OF 
AUTO A TT I TUDE 

C O �TROL I N  PI TCH 

AND VAN CHANNE LS 

' •  P EF MALF PROC SC S 1 
• 

A .  C u N T� CL I S  ' A LL 

REGAI NED BY ' 

OPE N I NG E M S  C d 1 S  1 

b. CONT�OL I S  ' A LL 

R E G A I N E D  BY ' 

PLACI NG SIC ' 
CPNTkOL Ski TCH T O '  
C MC .  I 

• A .  CONT I NU E  M I SS I ON-
' AFT E R  SM J E T T J SU� EMS 

' MAY BE R EENABL E D  

' W I THOUT LOSS OF AUTO 
1 RCS 

' B. CONT I NU E  M I SS ION 

' O E SCE�T ' C . l .  CONT I�UE M I S S I ON E. CONTROL I S  NOT 

R E G A I NED . . 

' SUSP E C T ED FA I LU R E  WOULD BE 
' INH I B I T  C I RCUI TR Y .  

' B .  NO SC S A T T I T UCE CONTROL 

I C 5� / [ � A  • 2 .  CONT INUF � I SS I C �  I 

R C S  

AUTC 

1 ALL 
' OT H E R S  

3 .  T ER MIN ATE PHASt A N D  ° C . 3  FA ILURE V IOLATES RATE DAMPING 

ENTER NEXT S t S T  PIP- ' R EQU I R E M E N T S. 

• 
• 
• 

US E D·I RECT U L L A G E  ANO ' 

Dl R ECT RCS. ' 
• 
• 

1 5- £ 9  L U S S  U� F L IGHT 

D l kEC TOk A T T I T UDE 

I NO I C A T O R S  

• ' .  R E F  MALF PROC G&C-1,2,3,4,5&6 

A .  ONE 

B • SO TH 

M I S S I ON 

• 
• 
• 
• 

1 ALL 

' L AUNCH 

t f LC 

' D E S C E hT 

' L UN A FI  

1 6 TAV 

' C SM EVA 

' ALL 

' O TH E R S  

' A . CONT I NU E  M I SS I ON 

' B• l •  CONT I�UE M I S S I ON 
• 
' 2 .  NO-GC FCR L O I  

3 .  CONT INUE �rSS lON 

4. CO�T ihUE M ISS ION 

5 .  CuNT I NUE M I S S I ON 

' b .  T E RM I N ATE PHAS E AND 

' E N T E R  � E X T  BEST P T P  

R E V  D A T E  S E CT ION GROUP 

APOLlO 15 FNl 5/3/71 GU I DANCE AND 

CONTRGL 

scs 

. 
• 
• 5 .  
• 
• 
• 
. 
• 

I N  LUNAR OR 8 1 To DO CPS TE l .  

P A GE 

15-7 



N A S A  - Man ned· Spacec raft Center  
MI S S IO N  II U L E S  

SECT ION 1 5  · GU I DANCE .NO CONTROL · CON T INUED 

R RULE CUNO ! T ilJN/HALFUNC T I ON' PHASE ' RULING ' CUES/NOTE S/COMM E H S  
- - ----- --------------�----------------------------------------------------------------------------------

1 5- 3 0  LOSS OF A C 1  

. 

• • 
• • 
• • 

PHASE A • • 
. • 
• • 
. . .  
• • 
• • 
• • 
• • 
• • 
. • 
• • 
• • 
• • 
• • 
• . 
• • 
. • 
. • 
• • 
. • 
• • 
• • 
. . 
• • 
• • 
• • 
• • 
• • 
• • 
. • 
. • 
• • 
• • 
• • 
• • 
' L AUNCH ' A ,  CUNT INUE M I S S I ON 
• • 
I T lC • B. NQ-GQ FOR L O !  
. • 
' D E S C E�T • c . CONT I NU E  M I SS I ON 
• • 
1 C SM EVA • c. CUNT ! NU E  M I SS I ON 
. • 
' A LL • e . T E RM I NAT E PHASE 
• OTHERS • E N T E R  NEXT BEST 
. • 
• • 
• . 
. • 

M I SS I O N  R E V  O H E  S E C T ION 

APOLLO 1 5  F N L  5 / 3171  GU I DANCE •No 
CONTROL 

AND 
P lP 

GROUP 

scs 

. 
• 
• 
· - LOSS OF A C 1  P H A SE A R E SUL T S  I N  THE 
' LU S S  OF--· 
• 
• A .  REDUNDANT SEOVO LOOP POWER • 
' BOTH SERVO LOOPS �UST BE POWER E D  B Y  
' THE SAME B US • . 
• B • PROP OR T ! DN A l  A T T I TUDE CUNTROL 
1 FROM BOTH RHC 1 S • ALL PROPOR T I ON A l  
' CONTROL F � OM RHC NO ,  1 • 
• 
• c . fDA ! NU • 1 
. 
• D .  GYRO A S SEMB L Y  NO. 1 
• 
• e .  sc s TO TAL AT T ITUDE ERROR • 
• F • scs TOTAL A TT !TUDE . 
' G , s c s  A U T O  TVC CAPABI Ll TV • 
' H •, sc s M I N IMUM ! �PULSE CAPABI L I TY 
• 
. [ . s c s  A T T I HCE C ONTROL R A T E  
' DAMP lNG 
• 
• J • GP I P AND Y DRIVE NO. I 
. 
. . I N  E A R TH OliB[ h LOSS OF AC1 
' P RECLUDES HYAR I D  D E OR B I T  AND 
' SUBJ E C T S  BOTH REMA! NlNG O E OR B I T  
' M E THODS T O  A S I NGLE F A I L UR E  I AC2 
• PHASE A I  
• 
. 
• 
. 
. 
• 
• 
• 
. 
• 
• E • IN LUNAR ORB I T  00 OPS T E l .  
. 
• 
• 
• 
. 

PAGE 
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2 2 3  



N A S A  - M1 n n ed Spuec nft Center 
M I S S IO N  IIULIU 

SECT I O� 1 5  - GUIDANCE AND CONT ROL - CON T INUED 

k � U Ll CUNOIT IUN/MALFU�CTION' PHASE • RUL I NG ' CUES/NOT E S /COMM F ' T S  
- - - - - - - -------------- ----------------- -------- ------------------------------------- --------------- ------

• 
• 
• 
• 
• 

• 

. . 
• 
. 
. .  
• 

. 

• 
• 

• 
• 
• 
• 

. 

. . 
' L AUNC. ' A . CONT I MJ E  M I SS !UN 
• • 
' T L C  ' B .  NO-GO F O R  L C J  . . 
' OE S C E �T • c .  CONT I �U E  M I S S IJN 
• • 
1 C. S M  E�A 1 D. C U NT I hUE M l  S S l ON 
• • 
' A LL 
1 0TH E �S 

• 

• 

• 

• 

' E . T E RM INAT E PhASE AND 
1 ENT E Fl.  NEXT BES T PTP 

• 

• 

. 

• 
15-32  L J S S  OF ORB I T  RATE 1 A ll ' CONT I NU E  IH S S I ON 

D I SPL A Y  I O ROE A L I  ' 

tARTH A�O LUNAR 1 

1 5- 3 3  L O S S  OF E N T R Y  
I'IUN I T<JR �YSTEM 

' A LL 

. 
• 
• 
• 

15-34 �ROUND A T  ' A LL 

E I THE R SP> SuL ' 

UR J 'VE R  OUTPLT ' 

AND UNIHlE TO REMOVE '  
• 
• 
• 
• 
. 
• 
• 
. 

' CONT I NU E  M I SS ICN 

' CONT I NUE Mi SS I ON

' CPEN SP S Pi LOT 

1 VALVE C B 1 S 
• 

• 
• 

. 
• 
. 
• 
• 

M I S S I ON R E V  O A T E  S ECT I ON GROUP 

A POLLO 15 F � L  5 13/71 GU I DANCE AND 
CONTROL 

scs 

• 
• - LOSS OF AC2 P H A SE A RE SUL TS I N  T H f  
1 LO S S  OF---

' A •  R E D UN D A N T  S E R VO LOOP POWE R 
• 
• e .  Al l P R O POR T I CM L  CONTROL 
• 
' C • F O A l  NO . 2 

' Q, GYRO A S SEMBL Y NO, 2 

• e . ·  SC S P I TCH AND YA� TOTAL A T T I T U D E  
• 

' f •  All SC S TVC C A PAB I L I TY C AU T O t  · 
• R ATE AND ACCEL ( MDI 

1 G. R S I  

' H •  GP I P AND Y D R I VE NO. 2 

' •  IN E A � TH OR B I T , LOSS 
• R E SUL T S  I N  All T H R E E  O E OR B I T  
' bE I N G SUBJECTED T C  A S l  NGLE 
' l AC! P H A S E  A I ,  

. 

• 

. 

• 
• 
. 
• 
• 

OF A C 2  

ME THOD S 

F A I L UR E 

' E •  IN lUNAR ORB I T ,  00 OPS TE l .  
• 
• 

• 
• 

• 

• 

' kEF M A L F  PROC G A�D C-4+5 

• R EF MAL F PROC E� S-1 
• 
' 
• 
' 
. 

' RfF MALF PROC G A�O C - 1  

PAGE 
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NASA - Ma n ned Sp�eecnft C e nter 
MI S S ION RU LES 

S E C T I ON 1 5  • GU I DANCE A N D  CONTROL • CON T INUED 

R R UlE CON D I T  I ON/�ALFUNCTION1 PHASE 0 RULING 1 CUES/NOT E S/CO H H E � T S  
-- ----- ------------------------------------------�------------------------------------------------------

1 >- 3 5  

1 5- 3 6  

• • 
• • 
• • 

L U S S  OF TR ANSLA T I ON 1 L AUNCH ' A, CONT I NUE M I SS ION 
HA�D C ONT�OLLER • • 

• • 
' E A R TH . ' B. E N T E R  NEXT BEST PTP 

1 ORB I T  . 

' ' 
' T LC • c .  CONT I NUE M I SS I ON 
' • 

0 L U  ' o. Nll·GC FCR U NDOCK l NG 
' ' 
' ' 
' UNDCCKEO • e . DOCK E D  
' ' 
t All ' F .  CONT I NU E  MI SSION 
0 0 TH H S  ' 
' ' 
' ' 
' ' 

1.. UMPLE TE: L C SS O F  RHC ' ' 
' ' 

A .  ONE RHC ' All • A .  CuNT I NU E  M I SS I O N  
' ' 

" ·  BO T H  � HC ' S ' L AUNCH ' 8. 1 .  CONT I N U E  M I SS I ON 
• ' 

I TLC • 2 • NO-GC FUR L(JI 
' • 
' D E S C ENT • 3 .  CONT I NU E  M I S S I ON 
' • 

' L \JN JI R  • 4 .  CONT I �Uf � I S S  I ON 
' S TA Y • 
' • 

1 C SM E IJ A  • 5 .  CONT I NU E  M I S S I ON 
' . 

' ALL ' 6 .  ENT ER NEXT BEST P TP 
' OTHERS ' 
' · ' 

·I • 
• 
• 

R U L E  NUIBERS 15-37 ' 

THROUGH 15-49 ARE • 

R E SERVED. • 

M I SS I ON R E V  DATE S E C T ION 

A POLLO 1 5  F N L  5 / 3/71 GU I DANCE AND 
CONHOL 

GROUP 

s c s  

• 
• 
. 

. 

• 
' 

' B . V IOL A T ES ijO IH S H  AND HY B R I D  
' DErJRB I T  M I N I M UM REQU I R E ME N T S  • 
• 
' 
' 
' V IOL A T E S  L H  R E SC UE �I N I M U �  
' R F Q U I R  EMEN T S .  
' 
' 

. 
• 
' 
' 
• 
' 
' 

' 
. 

. 

' 
' 
' 
' 
• 
• 
• 
' 
' 
• 
' 
• 
• 
' 

• 

PAGE 

1 5- 10 

2 2 5  



N A S A  - Mtnned Spuec nft C e nter  
M I S S I O N  R U L E S  

ti_C Tl ON I 5 • �t04NC:f AND OONfRIJl • ....Gll!il..IHl 

k kUlf CONDIT I ON/MALFUNCTION' PHASE ' RUL I NG 1 CUES/NOT E S/COMMENTS 
- - �- --- - - - - ----------------------- -- ----------------- ------ -------------- --- - - --------- ----------- - - - - - -

15·50 LOSS UF C CMMAND 
lo\UOUlE COMPUtE R 

' L AUNCH . 1 A, CONT I NUE M I SS ION 
• • 

' R E F  MALF PROC G A�O N• 5 

' EO •·B, CONT I NUE ALTERNATE EO 
' M I S S ION 

. ' B . V I OLA TE S HYB R ID O�ORR I T  MI NI �U� 
0 R FUU I R EM E N T S  

• 

' TLC ' 

1 I f  B CTH S PS ANU S M  
' DEOR B I T  CAPAB I L I TY 
' AVA I LAB L E  

• c. NO-GC f O R  L C I  

1 L U  ' 0, NO·GQ F O R  UNDOCK I G· ' 0 , IN· L UNAR ORR I To PLA N DPS TEl 

1 5� 5 1  LO SS OF OSKV 

' 1 E N T E R  NEXT BEST PtP ' 
' ' I F  L �  DPS NDT AV A IL ABL E ' 
' ' FUR T E l  1 
• • 

' lNXlCKED ' E , DOCK 
• • 

' D E SCE�T • F ,  CONT I NUE M I SS I ON 

' F ,  V I OLA TES L ,  
1 kEQU I R EM EN T S  

R E S CUE 

0 PCS T COCK • G ,  ReT A I �  LM ASCE�T ' G . USE L M  FOR C<:V+I 6/U 
• 

' C SM EVA ' H ,  CONT I �U E  M I SS ION 

1 ENT � \'  

' A LL 
00THEPS 

1 1 . P E RFOR� BACKUP F N TRY 
• 

' J , T E R M I NAT E P�ASE ANO 
' E �T E R  NEXT BEST P TP 
• 
• 
• 
• 
• 

• 
• 
• 

' RE F  �Alf PR3C G A�O N 5 

A. � I THo k  •DC OR L E d ' ALL 1 A , CONT I NUE M I SS ION 
DSKV ' 

b .  B�ITH MDC AND L E B  ' L AUNL� 
O S � Y  1 

' E O  
• 
• 
• 
• 

1 T LC 

' L O  

' B. t ,  LUNT I NUE M I SS I ON 
• 
• 
• s . z .  CUNT I NU E  .LT ER N . T E  
' LAUNCH/EO M I S S I ON 
' IF tJCT ti S PS AN O SM 
1 UE ORbt T CAPAH I L I T V  
t AV A I L AB LE 

' 3.  �u-GC FUR L � l  

4 ,  �0-GC F C R  UNUOCKING• 
ENT ER NEXT BF.ST P TP 
IF lM DPS NOT 

AVAILABLE FOR TEl 

1 UNnOCJ<EO 1 5 ,  DOCK 

M I SSI ON 

' DEC EN T 0 6 ,  CONT I �UE • I S S I ON 

' P UST CUCK ' 7 ,  RET A I N  LM A S C E N T  

' E NT R Y  

' ALL 
' OT H E R S  

' 8 .  PE A F C R �  aACKUP ENTPV 

' 9, T E R M I NAT E PHAS E 
1 AND EN TE R  N E X T  B l S T  
' PT P 
• 
• 

RE V  DAT E SECTIQN Glill_UP 

0 8 , 2 ,  V I O L A T E S  HV8RIO 
' M I N IMUM R E QU I R E M E�T S 
. 
. 
. 
• 
. 

' 4 .  PL AN U P S  TE l 

0 5 ,  V IO L A T E S  L M  
' R EQU IR EMENTS 

• 
• 
• 

RF. SCUE 

' 7 ,  USE LM FOR Ccr+l B/U 

P AGE 

APOLLO 15 FNL GU I DANCE AND 
QH(TI!ll_L 

G ANO N 
15-11 

M I N I MU. 

DEOR B I T  

MI N I M U, 



N A S A  - Man ned· s,acecraft Center 

M I S S ION ltULlS 

SECT ION 1 5 - GUI DANCE AND CONTROL - CONT INUED 

R R ULE COND I T I ON/MALFUNCTI ON• PHU6 ' !lULING 1 CUES/NOTES/CDMME�TS 

-- ----- ----------------------�--------------------------------------------------------------------------

1 5- 5 2  LOSS OF I N ERTIAL 
SUBSY STE M 

1 5- 5 3  LOSS OF O P T I C S  
SUBS Y S TE M 

M I SSfON 

• • 
. ' .  

1 L AU�CH ' A, CONT INUE M I S S I ON 
• • 
• eo 
• 
. 
• 
• 
. 

•·e. 
• 
. 
• 
• 
• 

CONT I NU E  ALTERNATE EO 
M I SS I ON 
I F  BCTH SPS AND SM 
OEOR B IT CAPAH I L I T� 
AV A I L ABLE 

1 TLC · 
• 

• c .  NO-GO F C R  L O l  
• 

• 
1 LO 

• 
• o. E N T E R  N E X T  BEST PTP 
• 

' t..NDOCKED t E .  DOCK 
. . 
• • 
• • 
• • 
' D E S C E N T  ' F .  CONT I NU E  M I SS ION 

' POS T CCCK ' G •  R E T A I N  LM ASCENT 
• • 

' REF H A L F  PROC G A�O N-6 

0 8 ,  V IOLA T E S  HYB R ID DE ORB I T  
' R EQUIR EMEN T S  
• 
• 
• 
, . 
• 
• 
• 

M I N I �U� 

' 0 ,  I N  LUNAR OR B I T, 00 OPS TEl 
• 
• 
' E ,  V I OLA T E S  LH RESCUE R E Q U I R E ME N T S  
• 
. 
• 
. 
• 
• 
' G, USE LH G At<O N TO MONITOR BURNS 

' C SH . EVA · � . CONT I MJ E  M I SS I ON ' 
• • • 
' E N T R Y  ' I •  PERFORM BACK U P  ENTRY ' 

• 
' A L L  
' OTHERS 
• 

' J ,  T E RMI NAT E P�ASE AND 
' E N T E R  NEXT BEST PTP 

• J . l .  V I OL A TE S LM R E SCUE M I N I MU� 
' R E�U I R E H E N T S  

• 
• 
. 
• 
• 
• 
' A L L  ' CON T I NU E  M I S S I CN

' U S E  BACKUP AL I GNMENT 
' PROCEDURE I COASI 

REV DATE SECITION 

• 
• 
• 
. 
• 
• 

' R EF MAL F PROC G A �O N-5 

GROUP P AGE 

A POLLO 15 F N L  5 /3/71 GU I DANCE AND 
CONTROL 

G AND N 
15- 1 2  

2 2 7  



N A S A  - Mnned· Specec: nft Center 

MISSIO N  IIULES 
S E CT I O N  1 5  - GU I DANCE AND CONTROl - CCNTINUED 

R R UL E COND I T I UN/MALFUNCTI ON '  PHASE ' !lUll NG ' CIJES/NDTE S/COHME�TS 
- - - - - - - -------------------------------------------------------------------------------------------------

1 5- 5 4  

• • • 
• • • 
• • • 

lOSS OF O P T I C
.
S • • 1 R  E F  M A l F  PROC G HD 

SUSSYSTEM COUPL I NG  • • • 
DATA UN I T  D I G I T A L- • • ' CONS T I T U T E S  L O SS OF 
TO- ANUOG ·, . .  • 
CUNV< R TE R . • • 

• • . 

1 L AUNCI- ' A .  CO�T I NU E  M I SS I ON . 

• • • 
• e o  ' B. CONT I NUE ALTERNATE • 
. • EO M I SS I ON • 
' • . 
. • I F  BOTH SPS AND SM • 
• • DE OR B I T  • 
• • CAPA B I L I TY AV A I L ABL E  . 

• • • 
I TLC • c. NO-GO FOR LCI • 
• • • 
' L O  • o .  NO-G C  FaR UNOUCK ING • o • 
• • E N T E R  NEXT BEST PTP • 
• • I F  L M  DPS NOT AV A I L A BL E  ' 
• • FOR T E l  • 
• • . 

' U NOOCKEO ' e . DOCK • 
• • . 
• • . 

' OE S C E �T ' F .  CONT I NU E M I S S I ON • 
• • • 
. • • 

'CSM EVA ' G .  CONT INUE M I SS I ON • 
. • • 
1 ALL ' H . T E R M I N A T E  PHASE AND . 

1 OlHERS • ENT E R  NEXT BEH PTP • 
. • • 
• • . 

• • • 
• • • 
• • • 
• • • 
. • • 
• • • 
. • • 
• • • 
. . • 

RULE NUMBERS 1 5-55 • • • 
THROUGH 15-59 ARE . . . 

RE SE,VED. • • • 

HI SSt ON R E V  DATE S E C T I ON GROUP 

A P OLLO 1 5  FNL 5 /3/71 GU I DANCE AND 
CONTROL 

G AND N 

I N  L UNAR ORB·I T ,  

P AGE 

1 5 - 1 3  

c - 1  

TVC DAP 

PLAN O P S  TE l .  

228 



R I U M  
-- -----

1 5- 6 0 

NASA - Mu n td Spacecraft Center 

MISS lOll IIULES 
SECT ION 1 5  • GOI OANCE ANO OONTROL • CONCLUDED 

--------------------------------
INSTRUMfNTAHON REQJ I R EM EN T S  

--------------- -----------------

M E A S  D E SC R I PT I ON Pt �· ON BOARD TRANSDUCERS 

CMC D I G  I T A L  DATA CGOO J l V  - -

S P S  SOL D R I V E R  1 CH3604X E MS·SPS·ON SEPARATE 
S P S  SOL D R I VF.R 2 CH3605X EMS·SPS•ON S E P AR A T E  

P I TCH G I MBAL POS 1 ' 2 C � 35 1 7H GP l COMMON 

YAW G I MB A L  POS I & 2 C"3518H G P I  COMMON 

TM BI A S  2 . 5  voc C G U I O V  - -
� I PA TEMP CG230 1T - -

IMU H T R  +2 8 VDC C H I 5 1 3 X  - -

CMC n P E R A T E  + 2 8  VOC C GI5 2 3X - -

OPTX OPERA TE + 2 8  VAC CGI 5 3 3 X  - -

I G  I X  R SVR OUT S I N  C G 2 1 12V  FDA  I COMMON 
I G  I X  R S V R  OUT cos CG21 1 3 V  F O A l  COMMON 
MG I X  R S VR OUT S I N  CG2142V FDA I COMMON 
Mb IX R S VR OUT cas C G 2 1 4 3V FOA l COMMON 
JG I X  R S VR OUT S I N C G 2 1 7 2 V  F D A  I COMMON 
uG IX R S V R  OUT ccs CG2 1 1 3 V  FDA I COMMO N  

SHAFT C O U  OAC C U T  CG31 2 1V - -
TkUNN I UN COU OAC OUT C G 3 7 2 2V - -

CMC WARN I �G CG5040X c w CUM HUN 

P I TCH A T T  ERROR CH3500H F O A l  COMMON 
YAW A TT ERROR CH350 1H FOA l COMMON 
ROLL ATT ERROR CH350 2H FOA l CUHMON 

sc s P I TCH BODY RATE CH35Q 3 R  fOA l COMMON 
s c s  YAW bODY RATE CH3 5 14R FOA l COMMON 
sc s R JLL BODY RATE CH35a 5R FBA I COMMON 
scs T �C � I TCH AUTO CHO CH35B2V - -

SC S TVC YAW AU TO CMD C H 3 5 a 3v - -

M T VC P I TCH CMO C H 3 5 d 5H - -

MTVC YAW 00 CH35R6H - -

F O A l  ERROR 5 , RATE 5 CH3592X - -
FDA I E R R OR 50/ 1 5 ,  C H 3 5 HX - -

RATE 50/I C 
P I TCH O l f F CLUTCH CUR CHl666C - -

YAW O I FF C LUTCH CUR CH3667C - -

M I S S I ON R E V  C A T E  S E C T I IJ �  GROUP 

APOLLO 15 HL 5 /3/71 GU I DANCE AND 

CONTROL 

I NS T R  REQ 

CATEGOR Y 

MANDATORY 

H I GHLY D E S I R ABLE 

H l tiHLY DE S I R ABLE 

I O F  2 MANOA TCR Y 
• 0 8 /HO•PCM 
I OF 2 MANOA TCRY 
·08/HO•PCM 

H I GHL Y DE S I R ABLE 
H I GHLY DE S I R A BL E  

H I GHLY DES I R ABLE 
H I GHLY DE S I R ABLE 
H I GHLY DE S I R ABLE 

H I GHLY OE S I R A HL E 
H I GHLY DE S I R A BL E  
H I GHL Y DE S I R A BLE 

H I GHLY DE S I R ABLE 
HI GHL Y DE S I R ABLE 

t1 I GHL Y D E S I R  A B L E  

H I GHL Y D E S IR A B L E  

H I GHLY DE S I R ABLE 

H I GHL Y D E S I R  ARLE 

H I GHL Y  D E S I R ABLE 
H I GHL Y DE S I R A B L E  

H I GHL Y DE S I R ABLE 

H I GHL Y DE S I R  A•LE 

H I GHL Y D E S I R ABLE 

H I GHLY D E S I R  ABLE 
HIGHLY OE S l R ASLE 
H I GHLY OF S I R ABLE 
H I GHL Y OE S I R ARLE 

H I GHL Y DE S I R A BL E  

H I GHL Y  DE S I R  ABLE 
H I GHLY D E S I R A BL E  

H I GHLY DE S I R ABLE 
H I GHLY DE S IR ABLE 

PAGE 

1 5-14 

220 

-

Ml S S I  ON RULE 
R E F E R E N C E  

1 5 - 5 0  

1 5 - 3 4  

15-34 

1 5-24/25 

15·24/H 

1 5- 5 2 / 5 3 / 5 4  
1 5-52 

1 5-52 
1 5 -50 
1 5 - 54 

1 5 - 52 

1 5-52 
15-52 

1 5-52 

1 5-52 

1 5-52 

15-54 

1 5-54 

1 5·50 

1 5-20/21 / 2 2 / 2 3  
1 5-20 /21 / 2 2 / 2 3  

1 5-2 0 /2 1 /2 2 / 2 3  

1 5-20/2 1 /2 2 / 2 3  

1 5�20/2 1 /2 2 / 2 3  

1 5- 20/21 / 2 2 / 2 3  
1 5- 2 4 / 2 5  
15-H/2 5 
15-24/2 5 
1 5•24/25 

1 5- 2 0 / 2 1 / 2 2 / 2 3  
1 5-2 0 / 2 1 /2 2 / 2 3  

1 5-24/25 
1 5•24/25 



1 6  CSM S E R V I C E  

P R O P U L S I ON 

S Y S T E M  



NASA - Man ned Spacecraft Cente r 

IIISSIOM ltULU 
S EC T ! C N  1 6  - CSM SPS 

R I TE� 

I 
I GE�ERAL I 

16·1 A. CA TEGOR I E S  Of FA
,
lLURES•·•· 

F A I LURES AFFECTING T�E SPS F A I L  I NT O  CN� OF T H R E E  CAT tGOR ! E S---

1 .  F A I LURES WHICH CAUSE THE S P S  T O  B E  UNSAfE•· THESE F A I L\IHS �ESULT IN MI S S I ON 
TERM I NA T I ON ASAP. 

2 ,  F AI LURES WHICH CAUSE THE SPS Tu BE I NLP ERAIIL E Of< HALAROUUS TO OPERATE--
THESE FAI LURES R E SULT IN ALTERAT ION OF THE M I S S ION TO M IN I M I ZE US AGE OF THE 

SPS. 

l 1 F A I LURES SVCH THAT CONTINUEU CPERAT I ON W I L L  R E SUL T I N  SUBSfQUENT 
DEGRADATI ON•• THES E F A I LURES ALLCM PERFUR"ANCE Of CR I T ICAL "URNS o•Lv. 

H ,  ULLAGE REw�IREHENTS·-· 

$UB SE�UENT TO THE OEPLE T  !UN OF S T ORAGE T ANK PR�PELL ANTS, AN ULL A GE MANEUVER Wl l L NUPM �L l V 

BE PERFOR�EO PRIOR TO A�� . BURN. HOWEVER, INAB I LI TY TO P <RF)RM AN ULL A G �  W I L L  NOT PRECLUOF 
A t • I TICAL BURN. 

c .  PRE MA TURE TERH I NA T I CN O F  BURNS�--

CR! T J C AL BUR�S WHL NOT e E TEkHlNATEO BECAUSE OF ANOMAL I E S ,  NO�-C R I T ICAL R URNS W I LL EE 

TERHlhATEO UNDER VAR I CU S  CO�O l T IU�S AS S PEC IF I ED IN RUL E 3-86 AND THE SPEC I F I C  RULE S Cf 

THl S SEC Tl ON• 

16-2 LA UNt H PHASE 

NOT E 

A C R I T I CAL tiURN IS DEF I NED AS A SPS RURN THAT 
I S  REQU IRED FOR THE SAFE RtT URN OF THE CkEW 

HtlHE ARt NC S P S  f A I LU R E S  W� I C� R EQU I RE A LAUNCH ABOR T ,  

16-3 kE SeRVED 

S E CT ION 

A POLLO 15 FNL 5/3/71 CS� S P S  

GRUU P 

GE�ERAL · 

P�GE 

16-l 
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16- 4 EARTH ORBI T PHASE 

NASA - Manned Spacecnft Center  

MISSION IIULlS 
SECT tON 16 • CSM SPS • C<l'lTINI£0 

A ,  C R I T I CAL BURNS I N  T H I S PHASE ARE MODE I V o  APOGEE K I CK AND OEORB J T ,  I F  THE S P S  I S  I NC A P A BLE 

OF PERFORH I NB  CR I T I CA� BURNSo THE M I S S ION W I L L  BE TERMI NATFO BY ENTRY INTO THE NEXT B E S T  
P T P  U S I NG SMRCS OR HYBRI D  TECHNIQUES. 

B ,  IF THE SP S U I NCAP ABLE CF PERFORMLNG NON·CRI J ICAL B\JRN S ,  T L  I � I LL B E  I NH I B I TED AND A 
SUI TABLE EARTH ORB I T ALTERNATE M I S SION W ILL B E  IMPL EMENTED. THE SP S MAY BE USED feR 

OEURB IT OhLYo 

C ,  I N  ORDER T O  RROVIOE THE TOTAL C A P AB I L ITY T O  OEOM B IT f,ROM ANY PO I N T  I N  THI.S PHASE , THt LM 
DPS AND L M  RCS HAY B E  IJ S ED FOR ORBIT SHAPING, 

16-5 TRANSLUNAR COAST RHASE 

. 
C R I T I CA L  BURNS IN T H I S PHASt ARE J I ME · C R I T I CAL ABDRUo BURNS TO A SSURE FREE RETURN, OR BURNS 
TO AVO I D  L UNAR OR L AND I �PAt T .  HCW E V E R o  ONCE I N t T I A TEO W I TH THE SP S ,  THESE BUR N S  ARE 

A ,  

C O N S I DERED NON•CR I T I C �L BECAUSE SUFf i C I ENT T I ME I S  AV A I LABL E f U R  A N A L Y S I S  AND P O S S I BLE 
CORREC T I VE AC � I ON ,  

B ,  IF THE S P S  I S  I NCAPAB LE CF PERFOR M I NG NON-CR I T ICAL MAN EUVF R S ,  fURTHER NON-C R I T I C AL BUR�S 

AND L C I  H I LL B E  I NH I B I T E D, 

C .  C E R T A I N ABORT BURNS, BURNS T O  ASSURE FREE RETURN O R  BURNS TO AVO I D  LUNAR UR LAND I MPACT MAY 
U�t THE L M  DRS AND L �  R C S ,  

M I SSION REV C � T E  S E C T  IBN 

APOLlO 15 F �l 5 /J/71 CS" S#S 

GROUt P A GE 

GENERAL 
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R I TE M  

NASA - Man ned Spacec nft Center  
M I S S ION RU L E S  . 

.s.ECTI!llt_1b - CU,_ SPS_ - CONTINUED 

lb-6 L UNAk OR B I T  PHASE 

A .  T E l  I S  THE UNlX C R I T I CAL BURN I N T H I S  PHASE. 

b .  I F THE S P S  I S  I NC A P A B L E  O F  PERFOR M I NG  NCN-C R I T I C AL BURN S ,  FUR THER NON- C R I T IC A L  BURNS W I L L  
B E  I N H I B I Tto. 

C .  LM DPS MAY B E  USED FCR T E l  I f  THE CAPAB I L I T Y  EX I S T S .  

0 .  TE RM I NA TE PHASE FOR L O S S  O F  S P S  R E DUNDANCY W H E N  O P S  I S N O T  A V A I LAB L E  F O R  TE l O R  F CR 
C OMPLE TE L O S S  OF SP S .  

lo-7 D E SC E NT PHASE 

THt LM POW E R E D  DESCENT W I LL B E  AB ORT �D f�R S P S  PRUPEL L AN T  L E AK S .  

lb-6 UNDOC K E O  AND LUNAR STAY PHASES 

A .  T H E  LU�AR CRBI T Pl ANE CHANGE IS A C R I T ICAL BURN I f  UU TS I D E  TO TAL L.M C A P A B I L I T Y .  

b ,  THE S E PHASES WI LL BE T ER M I NAT E D fUR CUNF I RM ED L C S 9  O F  SPS R EDUNDANCY, 

( ,  LUNAk S T A Y  o l l l  BE ABCRT E D  H Tl ONLY F OR SP S PROPELL ANT L E AK S ,  

l o- ;  A SC E N T  P HA SE 

LM RE SC UE BUkNS MAY 6E R EQ UI R ED , AND T HE Y  A R E  CR I T I CAL . 

1 6- 1 0  TKANSEAR TH C O A S T  PHASE 

A ,  CRITICAL B\JlNS IN lHIS PHASE ARE MIOCDURSE CORRECTI<l'IS TO ATTAIN THE PROPER ENTRY CORRIOOR WHICH 
ARE OUTSIDE SM-SCS CAPAB I LITY, HeN/EVER, ONCE INITIATED, n£SE BURNS ARE CONSIDERED NON-CRITICAL 
BECAUSE SUFFICIENT TH£ IS THEN AVAI LABLE FOR ANALYSIS  AND POSS IBLE CORRECTIVE ACTI(J-1, 

B. CSM EVA WILL BE ND-GO/TERMINATED FOR SPS PROPELLANT LEAKS. 

lo- l l  CON S I DERAT ION W I L L  HE G I VE� TO RE T A I N I NG T H E  LM ASCEN T  STAGE TO GA I N ADD I T IONAL DELTA Y FCR 
CE R TA I N  SPS FAi lURE S .  

M I SS I ON R E V  D AT E seer H l �  

A POLLO 1 5  F � L  5 /3 / 7 1  LS M SP S 

GROUP P A GE 

GENE RAL 
16-3 



R I T E M  
-- •J..----· 

N A S A  - Manned S pacecraft Center 

MISSIOI ltULIS 
SECTION 1 6  • C$M srs • CONT INUED 

' SVSTPS MANAGEMENT ' . 

. 

16· 1 2  PROPt LLANT GAGING 

A ,  FOR BURNS LESS THAN 2 5  SECONDS OURAHON·-

1 .  PRI M E  METHUO·•·· IMU DELTA V OBT•INEO 

2, BACKUP METHOD····FLO- RATE K BUR� · T I M.E 

ij ,  FOR BURNS GREATtR T�A� 2 5  SECONDS OURATI CN•·· 

I ,  P R I M E  HETHUO···•IMU DELTA V OBTA INED 

2 ,  ijACKUP ME THOD····ONBOARD GAG I NG SYSTEM 

16• 1 3  THE PU VALVE W I L L  B E  USED TO �AINT A I N  THE UNBALANCE R E AO I NG•·• 

A .  PRI OR T O  CR05SOVfR·-· h l H I N  + / • , 50 LBS C F  THE STABLE VALUE OCCUR ING A P FR OK I MATELY 2 5  SEC 
A F T E R  LUI IGNI T ION. 

d, AfTER CROSSO¥ER-··W I TH I N  +/• 10D LBS OF ZERO UNBALANCE. 

16· 1 4  UUAL dANK VS S I NGLE BANK CPERATION 

THt SPS • I ll ALWAYS BE S T A R T E C  US I NG A S INGLE BANk , HOW E V E R ,  THE OTHER BAN« WilL BE OPENED 2 TO 
5 SECONDS A F T E R  I G N I TI ON F C R  BURNS PLANNED TO BE LONGER THAN 6 SE COND S .  T H E  Fll<ST BURN WIU BE 
STARTED 0� BANK A, 

16� 1 5  PROPE LLANT MANAGEMENT 

A ,  THE SPS PROPELLANT RECLINE PRE·UNDOCK!Nii I S  lllQ PERCENT Rfloii\INING. THIS PROVIDES FOR CIRC, 
PROV I D E S  FOR LO[ t 00 1 ,  C !RC t LOPC , LH RESCUEt T E l  1 91 HR R E T URN I ,  AND TEHC•S 1 3  SIGMA SCS 
CUTOFF ON TEl l .  TH I S  RECUIRES A TOTAL DELTA V OF ill FPSo 

8 ,  THE SPS PROPELLANT REOL ! h E  PRE-UNOOCKING I S  W PERCENT REM A I N ING, TH I S  PRBvtOES FOR C I RC� 
lOPC o LM RESCUE, T E l  I T S O•HR R E TU R N I ,  AND T E HC' S ( ]  S IGMA S C S  CUTOFF ON TE l l ,  T H I S  
REQU I R E S  A TOTAL Of D E Lfi  V Of lftQ fPS, 

C, THE SPS PROPELLANT RECLINE PRE LOI FOR A MINII'I.M PHOTO MISSION IS TBO REMAINING, THIS PROVIDES 
FOR LOI 1 (60 X 170), LOI 2 (60 K 60), TEl 99-HR RET�, AND TEMC''S':"'" THIS REQUIRES A TOTAL 
DELTA V OF .!@!! FI'S ASSUHINii A NOMINAL TLC TRA.JECTORY, 

16·lt PROPE LLANT FEEDL I N E  TEMPERATURE HANAGEMENr 

SPS L I NE H E A T E R S  W I L L  BE MANUALLY CYCL E D  TO M A I NT A I N  FEEOL I N E  TEMPER A T UR E S  BETWEEN 45 OEG f A�D 
75 OEG F AND ENGINE VALVE T!HPERATURE ABOVE 45 OEG F. 

RULE NUMBERS 16•17 ThROUGH 
16-19 ARE RESERVED, 

MI SSION REV DATE I SECTUlN 

APill.lO 15 FNL 5nt7l CS H SI'S 

GROUP PAGE 

MANA&EMENT 
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NASA - Ml n ntd Spacecraft Center  
MI S S ION RULES  

S EC T I ON l b  - C S �  S PS - CON T IN U E D  

" R UL t  CUND I T I ON/MALFUNCT I O N °  PHASE ' RUL I NG ° CUE S/NOTE S/COMM E �T S  
-- - - - - - ------------------- - - - - - - - - - - - --------------------- ----------------------------------------------

' S P EC I F IC M IS S I ON R U L E S  0 

lb-20 � U S TA I NE D  P R E S SURE I 
DECA Y I� E l  TH E R  THE 0 

F U E L  GR C X l O l l E �  1 
TANK C CO ULD B E 0 
tll: l IUM 0� FIJEL OR ' 
JX I D I Z E R I 1 .L .AUI\CH ' C�NT I NU E MI S S I ON 

' PL A N RC S D E C " " I T  AT 
1 M : X T ti E S T  P T P  

' I F LA�D I MPACT I S  
1 1 M M I NEl�T A F T E R  ABw R T l � G ,  
• R E P R E S S  MANUALLY A N D  
' PERFORM BU R �  T O  AVO I D  
' LAND . ·  

• e o 

' T lC 

1 E � T E H  NEXT B E S T  PTP
' RC S  DtUR B I T  

' �C-<JO F CR L C I -

' 
' 
' 
' 
' 

1 J NHI B I T  N�N-CR l T I C A L S P S  
1 I:IURNS . 

1 EN T E �  N E XT B E S T  PT P -
1 00 O P S  T E I .  

0 L O  1 P LAN TE l A & A P/ N0-�0 CO I -

1 US E  l �  OPS IF CAP A B I L I TY 
1 E X I � f S  

1 U NOOCKED ' COCK AS AP 

0 D E S CE�T 0 A OC�T 

1 l UN A k  1 R E T U � N  T C  C S M  .AS AP 
• s l A Y  I 

' l EC • CO NT I NU E  M I S S I CN -
1 • I NH I Ii i T  NCN-C R J T  I C A L  
I ' BUKNS 
' ' 
• C SM f �A · ��-GO/ T ER M I �AT E 

A .  LlU R I N.G 1 A LL · � . T E R M INAT E BURN 
f\lul'l-C k l l t <.: A L  SYRN ' 1 
( P RE S S  L E S S  THAN ' • 

U I{ E (.;UAL TO t • 
1 61) PSJ A J  • t 

' ' 
� .  DUR I N G  C � l T l C AL ' A l l  

BURN ' 

l o- d LOSS OF ONE GN2 TANK 
PRESSURE (LESS ll-Wl 
�00 PSI) 

M I SSI ON 

' 
' 
' 
' 
' E lJ 
• .A LL 
1 0 T H E it S  
' 
' 
' 
' 
' 
' 
' 
' 
' 

1 6 . CONT J NU t  BU�N 

' 
' 
' 
' 
' 
' 1 .  �Q-GO F C R  T L I  
' 
' 
' 
0 2 ,  V E � I FY O P E � AT I ON CF 
' S U S P ECT E C  T ANK �y 
' S T AR T ING C� SUSP ECT 
• BANK 

' 3 •  IF LCSS CCI'tf i RM E D  
0 BY E NG I N E OPEKAT I ON 
• R E F  �R 1 6- 2 2 .  

>ECT I C �  GRUUP 

1 M A L F  P R O C --- S P S lA 
' k F. F  M �  3-Ab M A N t U � E R  TABLE 

I .  �1 A NUAl � � E :i S UR i lA T I ON Uf T H E  
' TANK S SHOUL D R E  CCNSfOf R E D  PR I OR T C  
1 A.NV R F C U t q, E Q  S P S  �UA.N. 

1 00 NOT S T A � E  l M  

t e M AL F P R I)C--- SFS • 

1 . •  TRANSDUCER I f.4 0 1C A T I ON CANNOT BE 
' V ER I F I E D W I THOUT ENGI NE OPERAT I O N ,  

HGE 

APOLLO 1 5  F H  5 / 3/71 C S M  S P S  S P EC I F I C  
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N A S A  - M1 n n ed Splctc:nft C e nter 

a&ISSIOII RULES 
SECTION  1 6  • C i �  SPS - CONT INUED 

" R U L <  C u NO I T I ON/MALFUNCTCON ' PHASE ' RULING ' CUES/NOT E S /COMME � T S  
- - ----- ------------------------------------------------------------------------------------------ - - - - - - -

' 
' 

1 6• 2 2  L O S S  OF ONE BANK OF ' ' HALF PROt SPS-9 
BALL VAL VE S ' 

' LAUNCH/ 1 A. GONT I hUE EO M I S S I ON - ' 
' E O  ' NO·GC F O �  T H  ' 

I JLC ' B, GO FOR � 0 1  
' 

' ' ' 
' L D  • t .  NO·GO F O �  U NDOCK lNG• •C. PLAN DPS TEl 
' ' E NT E R  NEXT BEST PTP I F  ' 
' ' LH U P S  NOT AV A I L ABLE ' 
• I FOk T E I I 

' UNDOCKEDI ' D, N I A  
' D E S CENT ' 

' lUNAR 
' S l A Y  
' 
' 
' 
' 

' E ,  ENT E R  NEXT BEST PTP 
' 
' 
' 
' 
' 

' 
' 
' 
' 
. 
' 
' 
' 
'· 

lo· 2 l  LOSS OF BOTH GN2 ' L AUNCH ' A ,  CCNT I NU E  M I SS I ON 
' 

' • MAL F P R OC--- SPS 9 
TANK PRE �SURE 1 
I L � SS THA �  400 PSI AI ' . 

• 

' 
' 
' 

• e c  ' B. E N T E R  i<EXT BEST PTP- ' •  TRANSDUCER I N D IC A T I ON CANNOT BE 
' V ER I F I E D  W I THOUT E � I NE O�E � A T I O N ,  

' 
' 
1 TLC 

RCS OEC� B I T  
' 
• c .  NO-GC FOR L O I  

' 
' 
. 
' 

' L O  • a. E N T E R  N E X T  B E S T  P T P  ' D• DO DP S  TE l .  

' UNDOCKED ' f ,  DUCK AS AP • E .  DO NOT ST4GE LM 
' ' ' 
' D E S C E �T ' F ,  CuNT I NUE � I SS ION ' 
. ' . 
' LUNA� ' G, RETURN T C  CSM A S A P  ' 
1 S TA Y  • , 
' T fC 1 t- .  CONT I NUE r- I SS I LJN 1 
' ' . 
' ' ' 
. ' ' 

FUEL F E E OL I NE ANOIOR ' 
OX I D I Z E R  F E E OL I N E  ' 
TEMP L E S S  THAN 40 ' 
O E G  f A�O U�AHLE TO t 
INCRe A SE .  ' 

• HALF PROC--- S P S  11 

' LAU�CH ' A, CJNT I NU E  H I SS I UN 
' 

• 
' L I M I TA T ION FOR C R IT ICAL BURNS I S  2 5  

t D E G  F .  

• e o  
' 

• B. ENTER NEXT BEST P T P -
' 
' 
• 

M I S S I ON 

' RCS DEC� B I T  
' 
1 T I..C • t ,  NO-GO FOR L C I / 00 1 

' 
' L O  

' 
' C, ENT E R  NEXT BEST PTP 

. ' 
' UNDCCKED 1 E .  DOCK ASAP 

• D E S C E NT 1 F. CONT I NU E  M I SS ION . . 
1 &. UNAR. 
' 5 TAY 

' T E C  

' G• R E T U R N  T C  CSM AS AP 
. 
' 
' H ,  CONT I NU E  M I SS I ON 
' 
' 
' 
' 
' 
' 

R E V  D A T E  S E C T  IIJN  

A PCLLO 1 5  F NL 5 1317 1 C S M  SPS 

GROUP 

' 

' 

' 

' 

• 

• o ,  DO CP S TE l .  

• 
• 
' 
• F .  00 NOT STAGE LM 
' 
• 

P A GE 

S P EC I F J C  

2 lb 



N A S A  - Ml n ntd S plctcnft Center  
MI S S IO N  R U L E S  

SECTION 1 6  - CSM SPS - CCNT INUEO 

R R U L E  CUNO I T I ON/MALFUNCTION' PHASE ' RULING ' CUfS/NO T E S/COMM f�TS 
- - ----- ------------ -------------------------------------- - - ------------------------ - ---�----------------

. 

. 
• 

16-2 5 E N G I N E  F L A NGE TEMP ' 
G u i: S  HI GHE R THAI'� • 

4�0 D E G  F OUR I NG AN ' 
SPS B U R � .  • 

1 L AUNC H  

' E O  
. 

• 
' 

' TLC 

' LC 
' 

A .  UU R 1 N0 ' ALL 

NUio-C R I  T I C A L  �UR N •  
' 
' 

H .  DUR I�G C M I T I CAl ' A L L  
8URN t 

1 6- 2 6  THRUS T CH AMBEP ' 

P R E SSURE L E S S  THAN ' 

70 PS I C CN F I RMED SV ' 

OTHER t 

I N STRUM< � TAT I ON ' 

1 LAUNCti 

' NOT APPL I CA B l E  
0 . 

' ENTER N EXT B E S T  PTP-

' RCS D E  ORBIT 

' NO-GO F Ck L C I / D O I / P D I  

' ENTER NEXT BEST PTP
o USE DPS IF AVAI LABLE. 

' A • T E R M I �AT E tiU RN -
0 INH I B I T FURTHER 
1 NON-CR I T I C A L  BU R N S  
• 
0 8 .  COI'oT I I'oU E  BU�" -
t I NH I B I T FUkTH�R 
' NON-C R I T ICAL MUR N S  

0 A ,  NOT APPL I CABLE 

0 E U  1 e .  E NT ER r�EXT B E S T  P T P -
1 H.CS OEOR B IT 

' T LC 1 C .  NO-t.Jt.i F�R L C l / 00 1 /P O I  

' L O  1 O .  H oT E R  NEXT E!E ST PTP 
I I 

I lJI.IDOCKED I E. DOCK 

1 A ll 
1 0 TH E FI S  

A .  OlJ R t M; I 

NUN-G K l  l J C A L  BUR N •  

b o  DU R ING C R I T I CAL o 
B U R N  I 

, ,  

'f• Cl.l�T I NU E  M I SS lUN 

I 

1 --T E H � I �AT E �URN-
1 I NH I B IT FURTHER 
' NON-C R I T ICAL BURNS 

I --CGNT I NU E  BU�N-
' I�HI B I T  FURTHER 
t NO -C R IT I C .AL BURN S 
• 
I 

I 

M I SSION R EV CATE S E C T ION GROUP 

' � O T  A P P L I C 48LE F C R  APOLLO 1 5 ,  T H E  
1 F L ANGF T E �P M E A SURF.�ENT H A S  R E f �  

' k EMU V E O  F R O M  1 M  FCR C S M  1 1 2  ONL Y .  
I 

I 
I 

I 

I 
I 

' 

I 

I 

I 
. 

I 
I 
I 
' 
I 

I 

I 

• 

I 

I 

I 

' 
I 

I 

' . MAL F P R OC--- SPS 6 
I 

I 

I 
. 

I 

' C ON F IRM ING l N STRUMENTATI O' 
' lN CL UOE S  ONBOAR O PC fiiE TE R, C R E W ,  
' DEGRADED THRUST, F U  AND O X  ·i NTE RF A C E  
' PRESSUR ES,  F / 0  VALVE POS I T I ONS , F L  
' AN D U X  TANK P� E S SLRE S. 

I 

• D. DO DPS TEI. 

' F.  DO DPS TEl IF AVAILABLE. 

P AGE 

APOLLO 1 5  FNL 5 /3/7 1 C S M  S P S  SPEC I F I C 
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NASA - Mt n ntd S plctc reft Center  
MI S S ION tt U L E S  

S E CT ION 1 6  - CS � S PS - CONT INUED 

k RULE COND I T I ON/MALFUNCTION' PHASE ' �UL I NG ' CIJ E S/NOT E S ICOMMENTS 
-- ----- -----------------------------------------�------·-----------------------------------------------

• • • 

. • • 
• • • 

1 6- 2 7  LACK O F  ULLAGE ' lAUNCH ' A, NOT APPUCABL E • 

CAPAB I L I  TV • . . 

• < .  • 

• E o  ' B • NO-GC F O R  TLL- • 
• • CONT I NU E  � I S S I ON I N  EU . 

• . . � ITH S U I T ABLE • 
• • A L T E RNAT E • 
. • . 

1 T LC • c. NO-GO FCR L OI • 

• • . 

. • . 

' 1. 0 ' a . NO-GO FOR UNDOCK I NG- • o . PR ECLUDES L� RESCUE . PLA N  IJ P S  
. • ENTER NEXT eEST PTP I F  • T E L  • 
• • CPS NOT AVA ILABL E • 

• • FOR T E l  . 

• • • 
. . . 

0 WNOCCKEO ' e .  REOOCK • 
. . . 

• A L L  ' F • CONT INUE � I SS ION- . 

' OT H E R S  • I NH I B I T  NCN-CR I T I CAL '· 
• • BURNS 16 POSS I BL E • 
• • . 

• • . 

. • . 

. • • 
1 6- 2 B  DE L TA P B E T HEE N  • LAUNCH • • • CONT I NU E  M I SS ION ' HALf PROC--- SP S JC 

FUEL AND OX TANK • • • 

PkE SSURE S GREATER . . . 

THA N ZO P S I  AND . • . 

UNABLE TG DEC RE ASE . . . 

. • • 
• • . 

1 E U ' B. E N T E R  N E X T  BEST P TP - • 
• • RCS OEC<I B I T  • 

. • . 

1 1\.C • c • NO-GC F.CR L C I  • 

• • • 
' 1. 0 • o. E N T E R  '<EXT BEST PTP • o. 00 DP S  H I  • 
• . . 

• • . 

IIIJNDOCKEO , e .  DOCK ASAP . 

• • • 

• • • 
• A l l  •·F. CONT!tu: MISSION . 

1 0TH E � S  • • 
. • . 

A ,  DUR I NG . • -- T E R � I NAT E BURN- . 

NON-.(; R I  TICAL BURN ' • I NH I B I T  FURTHER • 

• • NOh-CR I T ICAL BURNS . 

• • • 
B .  DUR ING C R I T I CAL • • --CONT I NU E  BURN- • 

BURN • • I NH I B I T  FURl HER • 
• • NON-CR!T !CAL BU R N S  . 

. • • 

• • • 

• • • 
• • • 

Ml SSI ON R E V  D A T E  SECT I ON G�OUP P AGE 

A P OLLO 1 5  F NL 5 /3 1 7 1  C S M  SPS S P E C I F IC 
1 6-B 

2 3 8  



R ' RULE 

• 

1o- 2 

NASA - Muned Spacecnft Center 

M I S S ION  IIULES 

SECTION 1 6  - CSM S PS - CONf iNUED 

CON D I T I ON/MALFUNCTION • PHASE ' RUL I NG  ' CU�S/NOTES/COMHE�TS �-------------------------------------------------------------------------------------------------
. 

LEAK OM COMPLETE 
LUS> Of HE L I UM 
SUPPLY P R E SSURE O R  
ROTH HEL I UM VALVE& 
FA I L  CLOSEQ. 

RULE NUMBE R S  1 6-l� 
THROUGH 1 6 - 4 9  ARE 
KE SEk VEO . 

. I t ' 
• • • 
• • • 
• • 1 8LUWOOWN DELTA � REMAI N I NG I S  • • ' FUNC T IUN OF ULLAGE VOlUME AT T1 ME 
• • ' f A il UR E  • 
• • • 
• • • 
• • • 
' L AUNCH • A. CONT I NU E  M I SS ION ' HALF PROC--- SPS 1 AND 8 
• • . 
• eo ' B. NO-G' FCP TU- • 

. . . CONT INUE M I SS ION I N  EO • 
' • I F  SUFF� C I ENT ULLAGE . 
• • BLOWDOWN DELTA V ' 
• • CAPABiliTY EX ISTS • 
• • . 
' TLC • c . NO-GO FSR L O I  • 
. • • 
• • • 
' l O  • o. NO-GO FOP UNOOCK ING- • o • PLAN O P S  T E l  
' • ENT E R  NEXT BEST PTP I F  • 
' • LM DPS NCT AVA i l ABl E ' 
' • FOR T E l  • 
' • • 
' UNDOCKEO ' e. DOCK AS"P . 
. • • 
1 A LL ' F .  CONT I NU E  M I SS ION - • 
' OTHERS • I NH I B IT NCN-CR I T I CAl • 
• • BURNS • 
• • • 
• • • 
• • • 

R E V  DATE SECT ION GROUP PAGE 

APOllO 15 F NL 5/3/71 CSM SPS S P EC I F IC 
1 6-9 

A 

Cf 



R I TE M  

-- -----

1 6- 5 0  

NASA - M1n ned Splctcnft Center 

MISSIOII IIULlS 
SECTION 16 - CSM S P S  - CONCLUDED 

-------------�------------

I NSTRUMENTATtQN REQU I R EM EN T S  
- - - -------- ---------------------

ME A S  DE S C R I P T I O N  PCM ON BOARD TRANSDUCER S 

ox TK P R E S S  SP0�03P I£TER/C� COMMON 
ox SM/ENG I �T E RFACE p SPJ931P - -

FU TK PRE S S  SP0006P I£TER/"W CUMMU� 
fU S�/ E NG I NT E RFACE p SP,930P - -

S P S  V L V  A C T  PRESS-PRJ SP06MP MET ER COMMON 
S P S  VLV A C T  P R ESS-SEC SP�601P METER COMMON 

S P S  F U  F f E D L I NE TEMP SP004BT METER COMMON 
SP S JX FEEDLI NE TE MP SP0049T SY6 TEST COMMON 

ENG CHAMBER PR E S S  S P � 6 6 1 P  METER COMMON 
HE TK P R E S S  SPO•l0 1 P  � E T ER S E P AR A T E  

FU/UX VLV 1 POS SP�022H O I S PL A Y  S E P A R A T E  l 
F U / D X  V l  V 2 PO S SP0023H D I S PLAY S E P AR A T E  

FO/OX VLV 3 POS SP0024H 016 PLAY SEPARATE l 
FU/OX V L V  4 PO S SP0?25H D I S PLAY S EP ARATE 

·ox TK 1 QTY - TOTAL AUX SP0655Q D IS PLAY COMMON 
O X  TK 2 Q T Y  SP0656Q . D I S PLAY COMMON 
fU TK 1 Q T Y  - TOTAL AUX SP065TQ D I S PLAY CuMMON 
F U  TK 2 �TV SP0658Q OIS PLAY COMMON 

M I SS I ON R E V  D AT E SEC T ill� GROUP 

APOLLO 1 5  F �L 5/3171 tS� S P S  I NS.TR R E Q  

2 4 �  

-

C A T EGO�Y M I S S I ON RULE 

R E F E R E N C E  

M 0 / R  1 6 - 2 0 .  2ij 
HO 16-2, , 2 9  

M JIB 16-20, 28 
H O  16-20, 2A 

16- 2 1 .  zz 
-I OF 2 M 0 / B  1 6- 2 1 ,  2 2  

16-24 
- 1  O F  2 M 

M 0 /R 16-26 

1 O F  2 " 16-29 

1 OF 2 M 16- 2 1 ,  2 6  
0 / B r  PCM 16- 2 1 '  2 6  

1 OF 2 M 16- 2 1 ,  26 
0/B , PCM 16- 2 1 '  2 6  

HD 1 6- 1 0 ,  1 1 .  1 3  
HD 1 6- 1 0 .  1 1 .  1 3  
HO 1 6- 1 0 .  1 1 . 1 3  
HD 1 6 - 1 0 ,  1 1 .  l 3  

P AGE 

1 6- 1 0  



117 C S M  SM-RCS 



\7• 1 LA UNCH 

NASA · Mln ntd s,1etcr1ft Ctnttr 

MISSION IUU:S 
S!CT I UN 17 • C S M  �M·RCS 

' GENEIIIAL ' 

THE L J S S  Of ONE QUA� I S  NOT C •USE FOR ABORT A�O THERE ARE NO S I NGL E F A ILURE S NOR ANY REA SCNAKLE 

k � A L I S T I C  COMB I N A T I ON OF F A I LURES W H I CH L EAD ONLY T O  LUSS Of MUL T I PL E  'UAOS. THERE A R F ,  
THEREFORE , NO SM•kCS F A I LURES W � I C H  ARE C 0 N S I CE R E O  C A U S E  F O R  AROR T .  

17-2 E A k TH OR B I T  PH A S E 

A .  LOSS CF O N E  QUAU, I N  I T S ELF, I S  N O T  N E C E S S AR I LY CAUS E F U R  E A � L Y .  TE•M I N A T I ON O F  T H E  MI S S I O � .  
THE G U I D E L I NE I S  THAT A S  LONG A S  T H E  S PACECRAFT ATT I TU D E  C A N  BE C ONTRO L LED A N D  T H E  SP S C AN 
0� �URNEO THE MI S S I CN N E E D  NOT BE T E A M INAT�D E ARLY .  HOWE VE� t LOSS OF ONE QUAO W I L L 
R < U U I R E  T L I  BE I NH l ij i TE O  AND MAY LEAO TC E A RL Y M I SS I ON T ER M I NA T I O N  S I N C F  THE CAPA B I L I TY TC 
PE•FURM SM OR H Y B R I D  C E C R B I T  • I L L BE A F F ECT E D .  

b o  L O S S  CF T •O O R  MORE •uAOS I S  C A U S E  FOR ENTRY INTU T H E  N E K T  B E ST P IP .  

t .  LC S S CF TWO •DJACENT QUAOS W I LL O E S T R�Y THE CAPA B I L I TY T O  PERFORM ULLAGE 

MANEUVERS AND W I LL R E QU I RE DELET ION OF NON-C R I T ICAL SPS MANEUVE R S ,  LOSS OF 
ToU ADJACENT UuACS PRECLUDES SM CR �Y8R I O  OEOR 8 1 T .  

2 .  L C S S  OF T W O  OPPOS I T E QUADS W I LL DESTROY THE CAPAB I L I T Y  TO PER F O R •  PR E C I SE 
3•AX I S  AT T I T UD E  CONTROL ANU PRECLUDES SM OR HY BR I D  OE00 8 1 T .  

17• 3 Tk A N S L UN AR C OA S T  

L O S S  J F  ONE liUAO I S  N O !  c•�SE FOR T L C  T E R14 1 NA I J ON UR L U I  INHI B I T . TOSE W I L L  CONI J NUE AS L ONG - S  
THE S �  R C $  CAN PROV I DE 3 - A X ! S ATT I TUDE CONTRCL AND 3 AX I S  TkANSL A T ION CON T O O L o  

1.1--4 LUf'.IA.k. Ot.. B l T  

L O SS O F  uNE .QUAO I S  �O T ,  I N  I TS E L F ,  CAUSE FOR EARL Y T E R M I NAT I ON <lf L UNAR O R e J T OR LUNAR S T Af 
PHASe S .  UNOOC K ING W I L L  B E  NJ-GO B E C AU S E  � O S S  O F  O N E  wUAU P��CLUD E S  C SM AC T ! \E DOCK I NG .  LOSS CF 
hlJ wUADS I S  CAUSE F UR T E P � I N A T I N G  LUNAR O R A I T  OR LUIUP S T A Y  P HA SE S ,  AND IS ALSO CAUSE F C R  

PcRfO R � I NG T e l  WI TH T H E  l� D P S  C R  R E T A I N I N G  T H E  L M  ASCENT STAGE THROUGH T E l  FOR l T T I T UCE 
COtoiTKJL. 

11-5 C S M  EVA 

THE C SM F VA WI LL BE �U-GC CR 1 IF IN PROGR E S S  W I L L  BE T E RM IN A T ED FOR THE FOLLOW ING FAI LURES••• 

A .  PROPE LLA N T LEAK 

8 ,  LOSS CF A NY ONE Of THRUSTERS ,z, C 3 o  C4, D l o  D3t 04 If L M  R C S  CANNOT B E  USED FOR ATI TUCE 
CONTROL 

RULE NUMB E R S  I T·b THROUGH 
17·14 ARE RE SHVEO. 

M I SSION REV DATE S E C T I Il N  

APOLLO 15 F N L  5/3/71 C S M  SM-RCS 

GROUP PAGE 

GENERAL 
11•1 

242 



R I T E M  

NASA - Ml n n t d  Spacecnft C e nter 

MI S S ION RULES 
SECT ION 17 - C S H  SH-�CS • CONT INUED 

' SYSTEMS MANAGEMEN T  • 

17· 1 5  PROPELLANT GAG I N G  

A .  P R I ME �ETHOD·--RTCC E 'V AT I ON 1 6  P ERC E NT ! .  

" ·  BACKUP ME THUO··-H E L 1 U M  PRESSUR E / T E MP E RATURE I l l  P ERCEN T !  I UN�OAR O l  

1 1 - H:r IJU�O PIJ..UPE LLAN 1 UALANC E 

PkOP I SoLA T I ON VAL V E S  W I L L  N U T  BE US ED FCR 'UAD PR OP EL L AN T BALANC E .  PROP E L L ANT BAL ANC E W I LL ef 
A C C OM PL I SH E D  BY SE L EC T I NG TWO-JET +X A N D  • X  T RANSL A T I ONS W I TH E I T HER THE P I TCH UR YAW QUAD A�O 
BY C H J O S I NG SUI TABLE J E T S  FOR A T T I TUDE CONTROL. PR CPE LL ANT D I F F ER EN C E S  R EHEE N QUADS W I LL BE 

MA I NTA I N E D  w i TH I N  + I •  50 P C U N D S .  

1 7· 1 7  S E C LNOARY PR�P E LLANT f U E L  PRE S SUR E V A L V E  

TH• R C S  SE CCNOARY F U E L  P R E S S U R I Z A T I ON VALV E • ILL B E  O P E N E D  •HE� THE FUE L MAN I FOLD PRE S S UR E 
R E AC H E S  1 5 0  P S I A  Uk R T C C  S HO W S  119 L B S  W I LL BE EX C E ED ED DUR I N G  A TRAN S LA T I O N MANE U V E R .  

K U L E  NUMB E R S  1 7-1 8 THROUGH 
1 7· 1 0  ARt R E S E RVED. 

. M I SS I ON REV D A T E  S ECT ION 

APCLLO 1 5  F�L 5 1 3/71 CS H SH·RCS 

GROUP P AGE 

GENERAL 
1 7-2 

243 



NASA - M1 n n ed Sp1cec nft C e n t e r  

MI SSION R U L E S  

SECT ION 17 - CSM SM·RCS • CONTINUED 

K KUU COND I T I ON/MALFUNCTION ' PHASE ' A U L I  �G ' CUES/NOT E S ICUMM E H S  
-- ----- ------------------------------ --------------------------------------- ----------- - - - - - - - - - - - - - - - - -

1 1- 2 0  SUSTA I NEll LEAK I N  
H� L I U M  TANK 

A. J�E GP MORE �UAD S ' L AU N C H  

B. ON E � U A D  C ALL ' E O  
OTH E R  QUADS t 
NOR MAL ) t 

c. MORE THA� ONE 
�UAD 

' ALL 
'O T H E R S  

' F. U  
• 
. 

• 
• 

1 TLC 
• 
• 

• 
. 

' S P E C I F I C  M ISS ION RULE� ' 

MALF P R fiC--- RCS 2 

' A, CONT I NU E  M I S S ION ' •  QUAO W I L L  R EM A IN USARlt UNT I L  HE 
1 MAN J F UL O P lt E S S UR E  R E ACH E S.  7 15  P S I  

1 8. 1 .  NO-GC FOR T L I  

' 2 .  CONT I �UE M I S S I ON 

• c. 1 .  CONT I NUE M I S S I ON-
' EN T ER P R I CR TO l O S S  
' GF HYB R I D  DEOR B I T  
1 CAPAS l L ITY 

' 2 . I ·A I NO GO FOR l 0 I 

. 

. 

• 
• 

• 
• 
. 

• 
. 
. 

' 
• 
• 

• 

( H I  CONTINUE M I S S I ON ' 

I f  SU F F I C I E N T  • 

BlCWDCWN CA PAB I L I TY • 

EX I S T S  ' 

' O E S C E � T  ' 3 ,  CONT I �U� M I S S I O N  ' 

M I SSI ON 

1 All 
' O TH E R S  

1 4 .  T E RMINAH: PHAS E AN C 
' ENTE� �EX T BEST P T P  
• 
• 

• 

R EV DATE SECJHIN GROUP 

° C . 4 , ( A  I IN lUNAR CR B I T o  00 DPS TE 1 .  

' ( B I R E TA IN L M  A SC E NT STAGE T H R L  
' T E l  D E P EN D I NG U P O �  LM ReS PRO P E L L A N T  
' REMA IN ING • 

P AGE 

APOLLO 15 FNL 5 13 / 7 1  C S M  SM•RCS SPEC I F I C  
1 7- 3  
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NASA - Ml n ned Splcecnft Center 

MI SS ION RULES 
SECT ION 17 • C S M  SM-�S • CONTINUED 

k RULE CON D I T I ON/MALFUNCT I ON '  PHASE o RUL I NG I CUE S/NOTE S/COMMENTS 
-- - - - - - --------------- -------------------------�--------------------------------- -�-------------------

• 

• 
• 

11· 2 1  SUST4 1 NED LEAK ' 

• 
• 
• 
• 

. .  

' ,  MAL F PRDC--- RCS 1C 
• 

• 

• 

�ELOW HE I SOlA T I ON ' 

VALVE I COULD B E  ' 
H E L I U M  O R f U E L  OK ' 
U X I D I  Z E R I  ' 

• 

• 
.. 

' • �UAO � I L L  R E M A I N  USABL� UNT I L  HE 
' MAN I FOL D P R ESSUR E R EACH E S  75 P SI • 

A ,  ONE OR MORE 
QUA OS 

�. UNE �U AO C All 
OTHER QUAD S 
NURHAU 

L. Ml.JRE THA t.. ONE 

' L AUNCH 
• 

• 

' E D  

1 T LC 
• 
• 

• 

• 

' l C  

' A, CONT I NUE M I SS I O N  

• 

0 8, 1 .  NO-Go FOR Tl l • 
• 
' 2 o i AI NO-GO FOR l O I  

• 

• 

• 

• 

• 
• 
. 
• 

I B I ENTER NEXT B E S T  PTP• 
I F  LM NOT A V A I L ABL E ' 

' 3 ,  NU-GC FCR OUI UR 
' UNOOCKING 

• 

0 B . 3 ,  R ET A I N  lM A SC ENT STAGE FOR T E l  
' DEPEN D I N G  O N  L M  APSIRCS PROPE L L A N T  
' R EMA IN I N G ,  

' UNDLCKEo • 4 ,  DOCK ASAP 
. . . 

' DE S C E� T  ' 5 .  LO �T ihUE M I S S I ON ' 

1 L UN .A FI  
1 S TAY 

' 6 ,  CONT INUE M I S S I ON 

' C SM E �A I 7 .  NO-GC/ T E RM I NAT E • 

' DE S C E�T • t. l .  CONT I�UE M I SS I ON 

' A LL 
I OTH E R  
. 
. 
• 

' 2 .  T E R M I NATE PHASE AND ° C . 2, I N  LUNAR O R B I T 00 DPS TE l .  
' E N T E R  NEXT B E S T  P T P ,  ' 

1 7 - 2 2  PACKA GE TEMP L E SS ' l AUNCH 
THAN 5 5  DE G F AND ' 

UNA�LE TO I NC R E ASE ' 

' �CT APPL ICA BL E  
• 
• 

' MAlF PROC·-• R C S  1A 
• 

• 

A .  Ur�E �UAO C A L L  
OTHER QUADS 
NORMA L )  

� ,  MOKE THA� O NE 
QUAD 

M I SSION 

• eo 

1 TLC 
• 

' l O  

• 

• 

0 A, 1 ,  NO•GO FOR T L I  
• 

• 

' 2 .  CONTINUE M I S S I ON 

' 3 ,  CONT I NUE M I SS I ON 

• 

• 
• 

• 
• 

. 

'UNOOCKEO • 4 ,  CONT I NUE MLSSLON ' 

' D ESCE�T ' 5. CONTI�UE M I S S I ON ' 

' L UN A ft  
1 5 TAY 

' 6, CO�T l NUE M I S S I ON 
• 
• 

1 C SM EVA • 1, NO-GO/ T E R M I NAT E FOR ' 
• • QU ADS c OR 0 I 

' TLC 

• 
0 B . 1 .  CoNTINUE M I S S I ON-
' NO·GO l C I  
• 

• OESCE�T ' 2 .  CDN.T lNUE H I SS LON 

'All 
' OTHER 
• 

3. T E RM I NATE PHASE AND 
ENTER NEXT B E S T  PlP 

0 8, 3 . 1 A I  I N  lUNAR OR B I T  
' 1oi'S I �CS 1'11�!\.I..WT . 

D� DPS TE l 
I 

R E V  DATE S E C T I O N  GROUP 

• 
I B I  R E T A IN lM A SC E N T  STAGE FOR 

T E l  DEPEND I NG UPON lM APS /R C S 
PROP EL LANT , 

PAGE 

A PGlLO 15 FNl 5/3/71 CSM SM•RCS SPEC I F I C  
1 7-4 



N A S A  • Mn ned Spacecraft C e n te r  
M I S S IO N  R U L E S  

SECT ION 1 7 - CSM SM•RCS - CONTINUED 

k RUL� COND I T I ON /MALFUNCT I ON ' PHASE 0 iiUL I NG ' CUES/NOT E S /COMMENTS 
- - - - - - - ----------------------------- - - - -- - - - - - - - - - -------------------------- - - - - - - - - --------------------

1 7 - 2 1 lOSS UF l NO I'i !OUAL ' L A U , C h  

THRUS TE R S • 
11K TH RUSTER I 
C UMB I NA T I UNS A S  A 1 
kt SULT OF CLOGG I NG ,  • 
fRE E Z I NG ,  B W R N O U Tt ' 
UR C U N T R c l  SY STE M ' 
MALFUNC T I ON ' 

' 
' 

A .  LOSS UF A N Y  f<OLL 1 ALL 

TH RU� TE R I 

B .  lOSS OF FOllWlNG 

THRUSTER 
CCI'1BINAT!ONS---

TWO PITCH OR T'r'IO 

YAW, 

ONE PI TCH AND 
ONE YAW 

PITCH AND TWO 
ROlL IN SAfoE 

DIRECTION 

0\IE YAW AND TWO 
ROLL IN SAfoE 

DIRECTION 

THREE ROLL IN 
SAME DIRECTIQ\1 

C .  l l i S S  OF + X  

TttRU;:, TE R S  UN 
ADJACENT QUADS . 

; • E o  

I T LC 

I TLC/ 

' L.f\JOOCKED 

' U E S C t N T  
' 
' 
1 L UN � p  
' S T A Y  

' E O  

' ALL 

' 

' NOT APP L I C A B L E  

• A .  CONTINUE MISSION 

I B . l .  CONT!N.£ AlTERNATE 
EO MISSION 

I F  BOTH SPS AND SM 

RCS OEORB IT 

CAPABILITY AND All 

.AXIS ATTITUDE 

CONTROl AVA! LABLE 

2 .  ��-G� F L R  L U I -

PLAh T E l  f O I<  N EX T  
CJ P PORT U f\; I TY 

�. DOCK ASAP 

4, CU NT I N J E • I S S I ON 

' 5, ENT ER NEXT B E S T  P T P  

° CO�TROL S Y S T E M  MAlF U NC T I ON W I LL 
' CAUSf L O S S  OF A U TC C O I L S  OF THPU S T E P  
' AL THOUGH D IR E C T  CO( L S  A R E  ST I L L 
• A V A I L ABLE • 

' B,4.  R E T A I N  LM A SC E NT STA G E  F O R  T E l  
' I F  L O S S  O F  All THRU S TE R S  I N  d N E  
' D I R E C T IUN I N  SAME A X f S  

' C. l ,  E NT ER N E X T  B e S T  P T P  ' C ,  R E F  S P S  R U L E  1 6 - 2 7 ,  LACK OF 

' ' UL L A GF. CAPAB I L I T Y  
• 2. .  INH I B I T  NCN-C.R l H C AL � 
• S P S  t3URNS • 

. 

. 
' 

1 C SM F V A  ' C . NJ-bO/T E IH41 r.;ATt • D. USE lM RCS F� ATTITUDE CONTROL 

' I F AVAILABLE 
IJ • LOSS OF !#( <N:. 

oF c z , c 3 , c 4 , o l  

D3 , D4 ' . 

k U L E  1 7 - 2 4  THRC UGH 1 
1 7 - 4� ARE RE SE R \IC: O .  • 

' 

M l  SSI  ON R E V  C A T E  S E C T I O N  

A POLLO 1 5  F �l 5 /3/7 1  C S M  SM•RCS 

GROuP P AGE 

S PEC I F I C  

1 7-5 
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R I H M 
-- ---- -

17·5' MEAS O E SC R I PTibN 

SM HE TK A PRE S S  
QTY SM-RCS PROP SYS . A  

· S M  HE T� 8 PRE S S  
QTY SM-RCS PROP SYS 8 

SM HE TK C PRE S S  
QTY SM-RCS PROP SYS C 

>M HE IK 0 PRE H 
QTY SM-RCS PROP SYS D 

>M E�G PKI.i 4 T E M P  
SM e�u PKG oj TE MP 
SM E1'11G PKG c TEMP 
SM ENG PKG 0 TEMP 

SM HE TK A TEMP 
SH HE TK 8 TE MP 
SM HE TK c TEMP 
SM HE TK D TEMP 

SM HE MAN A PRtSS 
SM Ho HAN 6 PRE SS 
Sll HE MAN C PRE S S 
SM HE MUI 0 �RE SS 

SM FU MAN A PR E SS 
SM fU MAN 8 P�E SS 
s �  Fu MAN C PRESS 
$M fU MAN D PI<E SS 

SM OX MAN A PRE S S  
S M  I,)X MAN 6 PRE$S 
SM OX MAN c PRE 55 
SM 0� MAN u ·PKE S S  

M I SSI ON 

NASA · Mnned Sptuc raft Center 

MISSION RULES 
SECTION 1 7  • C S M  SM-RCS • CONClUDED 

-----------------------------�--• INSTRUMEN T AT I ON REQUI REMENTS ' 
--------------- -----------------

PC� CNBCARQ TRANSDUCERS 

SR5001P REfER COMMON 
SR5025Q REf ER COMMON 

SR5M2P MET E R  LOMMON 

SR 5026Q METER COMMON 

SR50�3P MET ER COMMON 
SR 5027Q �ET E R  CUMMUN 

SR5004P METER COMHUN 
SR 5028Q MET E R  COMMON 

SR5065T M E T E RIC&W C OMMON 
SR5066T METER/C&W COMMON 
SR5067T M E T E P / C5W COHMUN 
SR5068T MET E R I C� COMMON 

SR5013T M E T E R  CUHMU� 
SR5014T ME TE R COMMON 
SR50 15T M E T E R COMMON 
SR>016T M E T ER CUMMUN 

SR5 729P ---.,.- ---- - -
SR5716P ----- ------
SR5817P -- - -- ............. 

SI<5830P --- -- ----- -

SR5737P M E T E  RIC� CJMMON 
SR5784P MEl E R/C� COMMON 
SR5822P MET E�/"W COMMON 
SR5823P HETEP/C� CUMIIUN 

SRHHP --- -- ------
Sk5 780P --- -- ------

SR5820P --- -- ............. 

SR5821P --- -- ------

R E V  DATE SE C T IO� GROUP 

A POLLO 1 5  FNL 5 / 3171 CS M  SM-RC S INS TR REQ 

247 

-

CA TEGORY MI S S I ON RULE 

1 7-20. 2 1  
-1 OF 2 M 1 7- 2 0 ,  2 1  

1 7-20 , l 1  
- 1  OF 2 M 1 7- 2 0 '  . 2 1  

1 7-20, 2 1  
-1 OF 2 M 1 7-20, ?I 

1 7·20 , 2 1  
- 1  OF 2 M 1 7-20 ,  2 1  

HO 1 7·22 
H� 1 7-22 
HO 1 7-22 
HD 1 7·22 

HD 1 7-20, 2 1  
HD 1 7-20, 2 1  
HD 1 7-20, 21 
HD 1 7- 2 0 .  H 

HD 1 7-20 .  l 1  
HD 1 7-2 0 ,  2 1  
HO 1 1-zo, 2 1  
HD 11-20, 2 1  

HD . 1 7-12 . 2 1  
· HD 1 7"1 2 · 2 1  

HD 1 7-12. 21 
HO 17"12 . 2 1  

HD 17·21 
HD 1 7-21 
HO 1 7-21 
HD 17-21 

PAGE 

1 1-6 





R I TE M  

NASA - M1 n n ed Sp�eecnft Ce nter 

MI S S ION II U L E S  

SECT I ON 1 8  - CSM CM-RCS 

' GEhERAt. 1 

1 d - 1  LAUNCH 

• •  A S U S TA I N E D  L E A K  I N  C R  T HE L O S S  O F  H E L I U M  SUPPLY P R E S S U R E  O R  HE L I UM � A ,I FOL O 
ONE CM RC S R I NG I S  NOl C •U SE FOR ABORT S INCE THE REMAI N I NG R ING I S  C APAI>Lf 
E NT R Y  A TT I TUDE C O N T R C L ,  T H I S  F A I L U R E  � I L L  R E �U I RE FNTRY INTO N E X T  R E S T  P I P  
A R E  N O  LONGER REOUNOA �T . 

P f< E S S U R E  I fll 
Of 1\tH}fl. T CR 

S I NC E  S Y S T H 5  

U ,  A S U S T A I NED L E A K  I N  L R  T H E  L U S S  OF HE L IU � S U P P LY P R E S S U R E  O R  HEL I UM M A , I FOLD P R E S SUR E I N  
I> O T H  C M  RC S R I NGh PR I CR T O  TOWER J ET T I S O N  I S  J US T I F I C A T ION FOR A MODE I ABOR T . AF TF. R  TO W E R  
J E T T I S C N ,  I T  I S  N O T  C AIJ S f  F O R  ABORT S I NCE T H E  ABIL I TY T O  P E R FORM A S A F E  E N TRY I N TO TH£ 

A TL A N T I C  AT THE E ND LF T t< E  F I RST REV S T I LL EX I ST S  BY U S ING THE CONT I NG E M: Y S M  RCS S P I N  L P  
P R I OR TO C �/SM SE P ,  TH I S  �ETHOO O F  ENTRY ·IS CON S I OEREO O P E R A T IO N AL L Y PR E F E RA B L E  T O  
P E R F CR• I NG A N  ABORT A ' O  P R E S E N T S  L E S S  POTENT I AL HAlARO T O  C R E W  R ECOVER Y , FURTHE RMORE , C �  
R C S  C "NTROL I S  R E QU I R ED F O R  ABOR T S  I N  THE M U O E  I I  A N O  MOUE I l l R F. G I ON S ,  A N D  T O  ABOR T T e F  

LAUNCH I N  T H E S E  R E G ! O "  F C R  L GSS O f  � ·  R C S  CAPAB LL I T Y  WOUL D P U T  THE SPACEC R AF T  AND C R E W  
I N T C  A N  UNSAFE E N V I RC'" E � T .  

l d - 2  L U NAk OH � l l t  l � N A R  S T A Y  PH,6 E S  

A ,  L UNAR DR I> I T  A C T I V I T I E S  w i LL B E  T E R M I N A T E D  F u R  L U S S  UR I M P END ING L O S S  Of ONE C M  R C S  S Y S T E � •  

d ,  TH� SE PHA S E S  W I L L  B E  C C , T l , U E U  I F  T H E  CM-RCS I S  ARM E C ,  

C .  L O S S  C f  O N E  S Y S T E M  I S  C A � S E  F U �  E NTRY I NTO T H E  N EX T  B E S T  PTP . 

l A - 3  U-1 U E  SCEI\Il PHASE 

THERE ARE NC C �  RC S FA IL UR E S  THAT A R E  C AU > E  FGR T E RM I N .T I NG T H E  D E SC E � T  PHA S E ,  

1 d-4 A L L  U THE R PH A S E S  

A .  SUS TA I NE D LEAK I N  U R  LO S S  OF H E L I U M  S U P PLY PRESSUR< OR HEL I UM M A N I F O L D  PRHSURE ( COULD ee 
E I TH E R  F U E L  OR OX I U I I ER I IN ONE C M  RCS R I Nti O E L t T E S  THE R E DUNDANCY OF THE E NT R Y  A T T I TUCE 
CONTROL S Y STEM AND k E CUC f S  THE DE L T A V AV A I L A B L E  fOR HYBR I D  OEQ R ij i T ,  L C S S  OF H E L I UM SUP P L Y  

PRE S S URE uR H E L I U M  M A � I F L L D  P R t S S U R E  I N  BOT H CM R C S  R INGS D E L E T E S  ALL E NT R Y  A T T I TUCE 
C O N T R O L  CAPABI L I J Y  R E �U I � "G CCNT I NGENCY SM KCS S P I N  UP PR IOR TO CM/SM SE P. THE L O S S  Cf' 

ONE CR BOTH CM RC S R I NGS I S  C AU S E  FOR T E R M I NA T IN G  T H E  PHAS E AND � I S S I ON B Y  E NT R Y  I NT O  THE 
N E X T  B E S T  PTP, 

B ,  A�M ING OF THE C H  RC S R I NG S ,  W H E T H E R  T H E  PROP E L LANT I SOL AT I ON VAL V E S  AR E OPENED O R  C L O S E C ,  

I S  C A U S E  FOR T E RM I NA T I NG THE PH AS E A N D  • I S S I ON I N TO T H E  N E X T  B E S T  P T P ,  E X C E P T  I N  L UNAR 
ORB I T , 

C .  L O S S  CF B C TH R I NG S  I S  C AUS E fOR R ET A I ' I N G  THE L M  A S C EN T  STAGE , 

1 8 - 5  � l l PHA�E S 

SUSTA I N E D  LEAK I N  l OR L O S S  OFI HE L IUM SUPPLY P R E S S U R E S  IN F I THFR R IN G  REQUI R E S  THAT THE CM RCS 
BE PRE S S UR i l E O  ASAP, AND 6CO P S I A  IN S UP P L Y  I S  N E C E SSARY TO PROV I DE F U L L Y  P R E S SUR I ZE D  SYSTEM, 

R U L� N UM B E R S  1 8-6 TH ROUGH 
1 8-9 A R E  R E S E R � E O ,  

M I SSi ON R E V  O H E  S E C T UJN 

APOLLO 1 5  F NL 5/3/71 CS M SM-RCS 

GRUUP P AGE 

GEN ER AL 
1 8 - 1  

2 49 



R I TE M  

NASA • Manned Spacecraft C e n te r  

MISIIO. IIULU 
SECT ION 18 • C S M  SM-WCS • CONTjNOfO 

1 SYST EMS MANAGEMENT ' 

1 8- 1 0  THRUSTER TEMP CONTROL 

CM MC S THRUSTE R S  HAY liE HEATEC · PR IOR TO EI<TRY FOR 20 MINUTES DR UN T il T HE LOWEST I N D I C A  l E O  

TE MPE RATURE I S  2 8  OEG, F . ,  WH ICHEVER CQME& F I �ST. I F  THRUSTERI S I  H E A T E R  FUNCT I ON F A I L S ,  C M  RCS 
I S  S T I L L  CONSI DERED 08ERATIONAL PENDI N G  RESULJS Of CH RCS CHECKOUT P R I OR TO ENTRY, 

MALF PROC RCS 5 .  

1 8• 1 1  H E L I U M  I N TE�CONNECT 

AS A LA ST RES.ORT, IF THE HEl iUM IN ONE R I NG IS OEPL£TEO DIJE TO A L E A K  ANO THE PROPELLANT U 
DEPLETEU I �  THE OTHER R I NG ,  THE SYSTEMS MAY SE INTERCONNECTED I F  THE REMA I N I NG PROPELLANT I S  
R E Q U I R E D  F OR CONTROL. ONCE I NTERCONNECTED, THE R I NGS CANNOT BE I SOL A TED. HALF PROC RCS 4, 

KULE NUMB E R S  1 8-12 THROUGH 
1 8 - 1 9  ARE RESERVED. 

S E CJT ION 

A POLLO 15 fNl 5/3/71 CS M SN·RCS 

GROUP PAGE 

MANAGEMENT 
. 1 8-2 



NASA • Mu ned Splctcnft Center 

M I S S ION  RULES 
SECT ION 1 8  • C S M  SM·�CS • CONTINUED 

K �ULE CON O I T IUN /MALFUNCTION • PHASE • RULING ' CUES/NOTE S/COM• FNT S 
------ ----------------� ------- -----------�-------------------------- -------------------- -- - -----

1 8 - 2 0  S U STA I NEu LEAK I N  
UK CUMP L E T E  L C S S  
Uf HE L I U� S U P P LY 
P k E  SSURE 

A .  LJNI:: k i NG ' l .AUNCt-

' S P E C I F I C  M I SS ION KULES • 

' A . l .  CONT I NUE � l SS I ON AND 1 
' E N T E R  NEXT BEST PTP • 

0 0 E S C E • T  ' 2 .  CONT I NU E M I SS ION ' 

' All 
' O T H E R S  

' 3 .  T E R M I N A T E  PHAS E AND 
1 E N T E R  �EXT B E S T  P T P  

1 A . 3 . NOR M A L  E N T R Y  

u .  H J TH K I NG S  1 L A UNCr ' 8. 1 .  CUNT I NU E � I S S I ON ANU ' 
1 ENT BR NEXT B E S T  P T P  1 
1 U N L E S S  PR IOR T O  1 
0 TOWER JET T I SON . I F  ' 
1 PH I CR T C TOW E:R ' 
' J E T T  ! S e t  .. , ABURT ' 

1 0 E S C E � T  ' 2 .  CONT I NU E  � J S S I ON 1 

• 
1 All 
1 0  TH I:: FI S  

' 3 .  T E R M I N A T E  PHAS E ANO 
t ENTER t..E X T  H E � T  P T P  

0 b . 3 .  CONT INGE � C V  S M  RC S S P I NUP 
' P R I UR TU C M /SM S E P  FOR OEURB I T  A�C 
' T BO FOR L UNAR R E  Tll! N  E NTRY. 

' 
• 
. 
' 
• 

l tt- 2 1  S U S TA J,'II E(I LEAK I N  U R 1  
l.OMPLETI: L C S S  OF ' 

HI:: L I UM MAN I FOLD 1 

P k E S5U�E { C GULO I 
�E E l Ttif R F U E L  OR t 
O X I O I Z E R I  1 

A .  ot-.E k i NG ' L AUNCH 8 A. l .  CONT I NU E  � I S S 1 0� AND ' 
' E N T E R  NEXT B ES T  P T P  ' 

. . . 

b .  tlUTtt R I NGS 

' O E S C E �T ' 2 .  CO�T I NUE M I S S I ON ° 

' ALL 
' OTH E P S  

' L AUNCH 
' 
• 

• 

' 
' 
• 

' 3 .  T E R � I �A T t PHAS E AND 
' E N T E R  � E X T  B E S T  P T P  

1 8. 1 .  CONT I NUE M I S S I ON AND ' 
' ENT E �  NEXT B E S T  P T P  ' 
1 U N L ESS F H J O R  TU ' 
1 TOWER JET T J.SON . IF ' 
' PR lOR TC TOWER ' 
1 JETT I S CN t ABOR T .  1 

1 0 E S C C t..T 1 2 .  CONT I NU E  M I SS I ON 1 

• 

' ALL 
' OTH E R S  

' 3 .  T ERM I NAT e PHAS E A NO 
' ENT ER �EXT B E S T  P T P  

0 B . 3  CON T I N G ENCY  S� R C S  S P I NUP PRI OP 
' TO C M / SM S E P  FOR DE ORB LT AND TBO fOP 
' LUNAR R E TURN ENTRY. 

M l  ss1 oN R E \1  D A T E  S EC T I C � 

A PCLLO 15 F �L 5 /3/7 1 C S M  SM-RLS 

' 

GROUP P A GE 
S P EC I F I C  

1 8- 3  

2 5 1  



R RULE CONDITI ON/MALFUNCTION 

18-22 CM RCS IS ARI'ED FOR 

PNY REASON 

RULE NUMBERS 18-23 
111ROUGH 18-49 ARE 

RESERVED, 

MISSION 

APOLLO 15 

TSG 291 

N A S A - Ma n n ed S pacec r a f t  C e n t e r  

M I S S I O N  RU L E S  

SECTION 18 - CSM Ct�-RCS 

PHASE RULING CUES/NOTES/ COMMENTS 

LO/ CONTI NI.E MISSION 

. DESCENT I 
LUNAR 

STAY 

ALL TERMINATE PHASE PND 
0111ERS ENTER NEXT BEST PTP 

' 

REV DATE SECTION GROUP !>AGE 

FNL 5/3/71 CSM CM-RCS SPEC I F I C  18-4 

NASA - MSC 



I( I H M  
-- - - - - -

l b - 5 0  

. 

• 

. 

M E A S  OE S C R I P T I CN 

CM HE TK A PRE S S  
c .• HE TK B PRE S S  

C M  TK A T E M P  
C M  TK R H M P  

CM HE MNf- L O  A P R E S S  
C M  H t  MNFLO A P R E S S  

C M  Ht MNF L D  B P R E S S  
c• HE  MNf L O  B P R E S S  

HI SSI ON 

N A S A  - Ma n n ed Spacecraft Center  

MISSION RULES 
S E C T I O �  1 8 - CSM SM-�CS - CONT INUED 

. • 
• • 

----�---------------------------

. INST RUMEN T A T I CN PliQU I R EM EN T S  • 

- - ------------------------------

PC M ONtiCAkO TRANSDU C E R S  C A T E GO R Y  

CROOOlP MfTER COMMON M 
CR•J002P M E T E R  COMMON M 

CR00�3P M E T E R COMMON HO 
C R 1004P M E T E R  COMMON HO 

C R O IJ 3 5 P  C&W l 1 OF 21 
CRJ037P METER/C&W M 

CR·l036P C&W l I OF 21 
CR0036P M:TER/C&W " 

R EV OATf S E C T I O N  GRUUP P AGE 

APOLLO 1 5  FNL 5 1 3 / 7 1  CS M S"-RC S 1 N S TR R E Q  
1 8- 5  

253 

-

M IS S  I O N  RULE 
REF ERF.NCE 

1 8-20 

1 6-20 

1 8-20 
1 8-20 

1 8- 2 1  

1 6- 2 1  
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k I T F M  

N A S A  • Mu ned S IIICICrlft Center  
MI SSION RULES  

SECT I O N  1 9  • EMU / E V A -

• G E#II EFlAL • 

lq- 1 TO IN I T L AT E  A N D  CONT I NUE THE FOLLOW I NG � I S S IGN PHAS ES , T H E  t x T R A V FH I C IJLAR •cB ! L I T Y  UN I T  I E M L I  
M U S T  PRO V I DE A S  A N  OPERA T ! CN A L  EMU , T H E  F O LlOW I NG M I N I MU M  C A P Ati ll ! T ! � S--· 

A ,  D O C K E D  ( TUNNH H AR O o A R E  ! � S T A l l E D  1 /UNDOCKEO/ R N Cl 

ANY C CM o ! NATI LN Of T W C  u P S  AND/OR P l S S  U N I T S  • I T H  SUFF I C I E N T  02 C O N S U M A B l E S  TO SUPPORT A 30 
M I NU T E  CONTI NGENCY E V A  I CE V A I  

"'  LUNAR SURFACE EVA 

1 .  C R I T I CAL l � S TKU� ENT AT I UN 

2 ,  THE R M A l  CONT ROL 

3, EMu PRE SSURE I ' T EG • I T Y  

4 .  P � l MAKV O X YG EN S UB S Y S T E M 

5 ,  P l S S  V E NT I L A T I CN 

6, Pl S S  eo•ER S U P P L Y  

7 .  C P S  

d .  C O NT A • I ,A T I O N  C O � T O Cl 

1 .  SUFf i C I E N T  P L S S  CCNSUMABLES T C  S U PPCRT C HCCI<.UU T ,  Pl.)NIEO EVA, ,4ND A 30-MINUTE 
P C S T - E VA R E S E R V E ,  

1 ·1,  SUFF I C I E N T  u P S  CCNSuMAB L o S  T l  SU PPCRT !U · M I NUH PURGE OP E � A T I O� S  A T  H I GH 
PUP:GE F L OW. 

L .  C M P  E V A  

1 .  C K I T I CAl I � S TR U M EN f AT ION 

� .  C � P  t MU P Rf S SU R£ I N T E GR I T Y' 

3 .  C P S  U 2  PRE�$URE �EGLLAT I ON 

4, SUFF I C I E N T  O P S  CCNSLMAtiLES T C  SU P FCRT 1 5 -MI NUT E PURGE O P ER A T I ON S AT H I G H  
PURGE F l O �o�  

5 ,  C • P  E MU ADEQUA T E  C 2  F L O •  V I A  T H E  SU I T  C O N T .Ol UN I T  I SC U I  

M l  S Sf ON R E V  G A T E  S E C T � � �  GRUUP 

A P CL L O  15 f �L 5 /3 /7 1  EMU/ E V A  G E N ERAL 

P AGE 

1 0- 1  

2 � 5  



t< I TF M 

N A S A  - Ma n n e d  S p a c e c raft  C e n t e r  

M I S S I O N  R U L E S  

S � C T I CN 1 9 - E�U / f V A - CG � T I �U EO 

l �- 2  L)l f i N I T I CN S-�-

A .  L U > S  C f  t M u PRF S S UR E I � T E GR ! T Y 

l .  LI>JABLE TO I'EET PRESSURE DECAY CRITERIA DURING EMJ PRESSURE INTEGRITY CHECK (HIGH 0 2  FLOW 
FLAG CLEARS AFTER INITIAL PRESSURIZATION) 

z .  E r u � f ti UL A T E C  � P E S S � R E  L E S S THA� 3 . 75 P S I C I T M J  ANO L lfC P � A S I NG ON L UNA H 

SUKf ACE9 W H I C H  R [ P R L S f fliT S AN U2 U S A G F KAT E G t< � A l f �<  THAi'l f1 . 7  L I:J S / HQ 

t; . L U S S  CF P R l .� A R Y  � X Y G l �  S UB SY S T E M ( POS J 

l .  S C ;JR C t:  PRI:: � SlJ k t L E S S  T H AN T B O  P S  I A  OK I U D  P !:: K(.f!\jf  I H I O I C A T.PU 

2 .  U� � B L E  T C  � U P P L Y  O X YG EN T O  0X Y�t � V E NT I L AT I O �  L O C �  I U VL I 

3 .  1 /'I PR u Pf. R  Pl S S P R E S S L � E  R t: GU L A T I L I\  I U : S �  T H A I� 3 . 7 5 ANiJ D fCR E 4 S J NG O R  GR F A T � fJ  

THA N 4 . 05 P S J O  A�D INC��AS I N G )  

L .  L U � S  U F  P L S S  PO� F. R S U P P L Y  

l .  P L S S  B A T T d  Y V CL T A u £  U S � T i t A N  1 6 .  J V l lC ANIJ  U : C R E A S  Un; 

l .  P L S S  u A T T t k Y  C U R R f N T  CF A J ,>..j · GRE A T E t<  T HA I\j 3 . C  A M P S  AI'W Tf',CK F A S I N G  ID flE S NUT 
l � L L U:lt  C H l C KO U T )  

0 .  l � S �  uF T H tKMAL C Ci� T � ( L  

l .  L C S S  OF L C Y / L T L  C l r\ C U L A T I C f\.  

l o  L t. ;:;.  t t 2 �  1 1\fU : T  J E: IIIP E � A T U k f.  A N IJ  S U I�L I I'IA T L �  C .?  (lU l l �- T  T l "'' I ' F K A TIJRE OF �I) Oi:: G F 

.\N;.l I "!Lkf i\ � ! N1; ANU L C G 11�U LJ E L T A  T L E S ')  ThAfl  "i D f G  F 11 �0 '1f C R E A S I NG W I TH 

U I Vl K T d � V A L VF. I I\  1 � A X 1  P!JS I T J C r-.  l T I-< I S  CQN� T I T U f S  A fll l l i::O SLlBL I � A ltl R . I  

.� . tJt Pl i:: T i.: I.J  1- l:. f O W A T E R i.I E S f R V C I �  (.to< I NA B I L I T Y T U  S U P IJ L '(  H2u Tu SU13l i "4 A TOR 

� .  Lll S S  C t- V E � T I L A T I ON 

1\ t\ ,l•�R � A l  t: A T T E k Y  CU R I< EN 1  ( T CT A L  C. U fH< C t-. T  L E S �  T h A!\j 2 . '1  A "' P ')  UR "'UQ F T I-'A N 3 . ")  AMP S )  A M l  

iU�1 L l �A T C R  G X Y �I::N (J U T L E T  T E M P E � A T U R f  L I:: S S  T H A N  A d  u £ (, f ( T H I S  C J� S T I TUT E S  A O E GR AO ED C R  
j.: A ( L E D  f A N. t 

� .  LCj S C F  C C f\. T AM I �A T I C I\ C CI\ T ROl 

l .  l � S S  O F  V E N T I L A T I L. r-. C S I:: E 1 9 - 2 ,  E A th./v E . )  

� .  �Lff i C l E N T C uN l A � I � AT IUN ( L l O �  A N D  UY-P�OOU t T S l 1 �  THF VEN T I L A T I Q �  LOOP TO 
Rt SU L T lN I NT J L £ R A 8 L E  ( K E � � A N  O l SCGMFORT 

C.. . L • J S :::O Of- U X 'f'VE� P U k G E  S V S T E � ( 0 P5. 1 

1 .  C F S  C 2  S8UHC E P � E S S � � E- - -

L F S S  THAN 

L E SS THAN 
lE � S  HJ,A.N 

5 ) 0  PS I A  A T  8 l e /� RPUKUt 
3 1 •1 PS I A AT 4 L � /H � P U�G E 

l V) PS l A  �l � A � EUP 

z.  L. P S l.2 R E G UL A T E D  Pf H S SU R t:: L E S S  T ... AI\ 3 . 4  P S ! i.J uf< 1'11;K f: THAN 4 , ') P S I D  OR OPS 02 
Kt U.U LA TE O .,_H.E S SU R E  E X C E EDS 4 . 0 PS I O  I N L E SS T tU "'' 1 SfCOND 

J. T HE O P S  W i l l  B E  COf'.I S. l DE P E C  U JI.A C C E P T AIR t: Fu� MAK FUr> MLiDt: U P E RA T I O N 5  ( f  THE 
OPS C2 REGUL A T E D  P K E S SUq E E X C E E D S  4 . 0  P S I G . 

M l  SSI UN R E V  C A T E  S. E C T i i. l\  

A PCLlO 1 5  F � l  5 / 3 / 7 1  EMU/ E � A  

Gf<OUP P A GE 

G E N E kAL 

2!>6 



R I T E M  

N A S A  - Ma n n e d  Spacecnft C e nter  
M I S S IO N  RULES  

S EC T ION 1 9  · EMU/EVA - CONT I N U ED 

1 9- 2  H� E M E RG E NC Y  R E TURN C�PA B l l l T Y 

·co,;T Q) �_L_RV���S�L�S�S/�O�PS�c�L)�� 

NOT E 

A L L  E � E R � ENCY R ET U R NS A R E  CUNS T RA I N E O  
B Y'  T H F  3 � 1' B T U  flt A J(  I MU H  C k EWMAN H E  A T  
S T C R � V E  A � C  T H E  1 3  M l NUT t S R E UU I R E D  
F O P  T f R M I , �T I O N  A N D  I N G R E S S .  S P EC I F I C  
k E TU R �  C A P AB I L I T I E S  A N C  CGNST R A IN T S  

A R E  SHCWN O N  T H E  A D J A C E N T  C H A R T  AND 
AR E C F S C � I B ED IN D ET A I L  R E L UW 

k I ll l N G  l i< A V E R S E  

� � LRV/OPS cHI "� ; � � f5' WALKIIIG/BSLSS/OPS CU _._ 0 � �------------->.;·...,.4 

� "' 
l5 @ WALKIIIG/OPS CHI _"\ 

r---__;._---�� 
EVA TIME 

THE LK� / B L S S / O P S  ( L )  R E T UKN T RAV ER S E  C 4 P Ad i L I T V  R � Pk E S fN T S--- A N  �PS l(\� 

P U R U t:  FLOW K A T E  CF J . � 5  L t3/ H R ,  f I � t  FOK W �L K HI\CK TO l k V , 5 "1 INUTE S FOR B SL S S  
A C T I V A T I O � ,  A N D  THE T I �E REUU I R E C  F C R  L R V  P E TUkN T R A V FQ S E .  

THt: L k V/UPS ( H J  � E T L R N  T RAV E R S E  C A P AB I L I TY � F PR E S f i� T S--- A N  O P S  H IG H  PURGE 

F L OW R A T E  fF 7 . 5  l ll /H� , T i t-lE KhiU l f<' EO FOR \ti Al K rlACk. Ti"! T HE L R IJ , 
"D THE L R V  RE T�RN T R A V ER S E .  

� A L � I N� T � A VE R S E S  

TrlE w A L K I 1':G/ B S L S S/ l1 PS ( l l  �< E T U K tli  T KAIJ E K S t  L AP A II I L I T V  j.l l: P I H S E fo.4 T S - - - A N  O P $  

LOW PUMGF kA TE OF l o 8 5  Ld/�R , 5 � I NU T E S  F u A  HSL S S  ACT I V A T i u N ,  AND THE T I ME 

RtQU l KCO F G� THE ft AlK ING R E T U R �  T � A V E RS t .  

THE MALK l NL / C P S  CHI  R E T U R f� T RAV E R S E  C A P A tHL l T V  � f P R E S F N T S--- AN O P S  H I G H  
P U k L E  FLO� R AT E  Cf 7 . 5  l � / HR AND T H E  W AL K I � G  R F rURN T R A V E R S E . 

K � l �S C U � S T k A I N T  

•THE H S L S S  (.Qt-lS T FI U f\ T  ll E PN E S E N T S --- T H E  F l: t:U W A T F' k  C A P A H l l  ( T Y  UF A PL S S  W I TH 
BOTH CREWfo'EN U P E R A T il'tG LJN I T 1/ l A  THE B�L S S  FLJk R E T IJ�N T k AVFR S E .  

I ,  TERMINATE EVA 

THE CREWMEN W ILL BE ALLOWED SUFFICIENT TIME TO CLOSE OUT THE ACTIVITY IN WHICH THEY ARE ENGAGED (S-10 MINUTES), 
THEN THEY WILL RETURN TO TI-iE L.M .AND EXPEDITIOUSLY CCJ.1PLETE ACTIVITIES /JS REQUIRED. 

J, TERMINATE EVA 11'/oi:DIATELY 

THE CREIMN WILL CEASE THEIR SURFACE ACTIVI TIES #ID II'I'EDIATELY lr-GRESS THE LM A';D REPRESSURIZE. 

K. LOSS Of Cl1' EH.J PRESSURE INTEGRITY 

1. LtWlLE TO i'EET MIIX TBD PSID/MIN DECAY CRITERIA DURING EI'IU PRESSURE INTEGRITY CHECK 

2.  Cl1' EH.J REGULATED PRESSURE LESS TH11N 3 . 70 PSIO (CREIIMQN) AND DECREASING OR MORE THA>; 4.0 PS ID 
�D INCREASING DURING CK> EVA 

L. LOSS OF ADEQUATE 02 FLOW (FRa-t SCU) 

CMP EH.J 02 FLOW INTO SUIT LESS THIIN 6 . 0  LB/HR (60-65 PSI UMBILICAL PRESS) 

M, LOSS OF OXYGEN PURGE SYSTEM (OPS) 

REFERENCE foR 19-2, G 

N .  TERMINATE CMP EVA 

THE CREWMAN WILL CEASE PLANNED EVA ACTIVITIES, TRANSFER TO THE CM, INGRESS AND REPRESSURIZE, 

Ml S S I ON R E V D �T E S E C T I O �  

APOLLO 1 5  F � L  5 /3/71 EMU/EVA 

GROUP P AGE 

G E N E RAL 

1 9-3 

2 5 7  



K t T E M  

1 9- 3  

19-4 

N A S A  - Ml n ntd S pletcnft Center  
MI SSION II U L E S  

S E C T ION 1 9  - E"U/EVA - CONTINUED 

C R E WM A N  M A V  EL EC T  T U  A T T EMPT • WET S UB L I �A T C R  RE ST ART IF  "R EAK TH< OUGH OCC UR S .  

ilP S PURGt C A P AB I L I T V  I S  R t �U I RE D  FOR  E V A .  

1 9 - 5  VACUUM TRAN SF E R S  W I L L GNLV B E  U S E D  I N  SUPPOR T OF C U CON T I N GEN CY I N TRA V F H I CULAR T R A N SF E R >  L R  
C UN T ! NG E NC V  E X TRAVE H I C UL A R  ACTIVITIES C C IVT OR CEVA l BE TWE EN S I C .  A N O  1 2 )  A LM CAB I N  R E P H SS 
F A I LUR E . 

19-0 AN E M U / L M  E C S  HYBR I.O L I F E  SUP FORT AND COMM CONF I GURAT I ON I S  ACC E P TA A L E  I F  W I TH I N  S v S T F • S  
G�PAb l li T I E S  A N U  I F  REQU I R ED T O  PR ECLU DE T IH E L I N E  I M P A C T .  

1 9- 1 5  

RULES 19-7 THRCUGH 1 4  A R E  R E S ERVED 

1 ��NA GEM ENT t 

FOR I N Tt ;< M I T T E N T  PUR G I NG F C R  V I SOR O E FOG G I �G,. D E CON T AM I N AT I O N ,  OR ADD I T IONAL 
PR I MA R Y  02 SHUTOFF VALVE SHOULD B E  TURNED OFF FOLL OW I N G  OPS A C T I V A T I O N  RUT PRI OR 
THE P URG E VALVE SHUULO B E  TUR � E O  TL T H E  O F F  P G S I T IUN P R I O R  TU R EG P E� I NG THE PR I �A R V  

\/A.LVE: • 

1 9- 1 6  THE d S L S S  • I L L  B E  CAR� ! E O a N  ALL TWO-MAN EVA T RA V E R S E S . 

R U L E S  19-1 7 TH RCUGH 

1 9 - 1 9  AR E R t S E R VE D .  

M I S S I ON R E V D A TE 

APOLLO 1 5  F NL 5 /3 / 7 1  EMU/ EV A 

G RLJU P 

19-4 

C O O L I NG ,  TH 
TO PURG I NG• 

02 SHUTCFF 

2 � 6  
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L � � � l f i L� / M A LFU�C T I O� ' 

N A S A  - Ma nned  Spacecraft C e n t e r  
M I S S I O N  R U L E S  

S E CT I O N  1 9  - E M U f E V A - CON T IN U ED 

P H A S E  ' R U l l  NG ' ClJE S/NUT F S /CnM� � � T S  
------ - - - - - - -- - - - - - - - - - - - - - - - - - ---------------------------------- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

' ' ' 
' ' ' 

- - --- -------
' S PE C I F I C  0 
- --- - -- - ----' ' 0 

L O S S  I) F t M IJ  ' E V A  • AL T I V AT E  O P S  • i-. H MALF  E • u  7 .  5 '  1:: , 2 0 .  
t' K E  S S U t< t  I N  T E G R  l T Y  0 ' ' 

0 ' A. TERMINATE EVA ' f::"1U OF C P R F  5$ I S  c. 0 5  P S I  A G k F. A TF. �  
A. t-. :"'U • t G  P R E S S  0 0 I THA ,'l P GA P � E S S .  

L E S� T H b. N  3 .  7 5  ' ' ' 
t U T  Go� E A T E t<:  0 ' 0 
T H Alli 3 , 4  p s 1 0  0 0 0 
( T M I  ' ' ' 

' ' B. TERMINATE EVA ' 

';"l • t �u 'EG PKE SS 0 0 lf1.1EDlATELY 0 

l f S �  T H A N  3 . 4 0 0 0 
P !;, J O  I T • I ' ' ' 

' 0 ' 
0 0 0 

L I I S  S ''" VE N II LA T I ON ' E VA t T E R M  I NA T F  t V A  1 1'1 "1�.0 I AT I: L Y  I j:l E f- ,..., A l  F 1 t 'l t ? f h  2 0:: t } ") ,  3 1 .  0 0 0 
' ' 1 .  A C T I V A T E  O P S  0 
' ' 0 
0 ' 2 . u P  E N  PGA PUPG E ' 
0 0 V A L Vf-LC" f l O k  . 
' 0 0 
0 ' ' 
0 ' 0 
0 ' ' 
0 0 ' 

C �..>!� T /l M I ·�i� T l u •\1 I "  1 E I/A I JE R M I /'.,A T E  E V A  IM:-1 £ D I A T E L Y  . 
V E N T I L A T i u l\ 0 0 0 
S Y S Tf M 0 0 0 

0 0 1 .  A C T I V A T E  OPS 0 
' 0 . 
0 ' 2 .  0 PEN PGA P UR G E  ' 
0 0 V A l V E -lCo FLOW 0 
0 0 ' 
' 0 ' 
0 0 0 
' 0 0 
0 ' ' 
' 0 ' 
0 ' ' 

�< U LE !:l  h-2 > THR OU&H 0 0 0 
t '1- l ·� A I\  F. f<i::: SE H VE O .  0 0 ' 

' 0 0 
0 . 0 

M I S S i u/lt R E V  J A T E  ::, E C T  I i. f\  UMlJUP P A GE 

A PGLLU 1 5  F ' L  ? / 3 / 7 1  EfolU/ F V A  S P E C  I F  I L  

1 9-5 



N A S A  - Ma nned  Sp�eecraft C e nter  
M I S S I O N  R U L E S  

S E C T I ON 1 9  - MU VA - C G N T I N U E D  

R k U L E  CJNO I T I ON/MALf U NC T I ON ' P H A SE ' RUL I NG ' C U f S/ N O H S/CnMM F H S  
-- - - - - - --------------------------------------- ------------------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - -

1 9 - 3 0  LOSS OF THERMAL 
C U N TROL 

L'i - . H  L U S S  llF P C S  

1 E  V A  

I E VA 

' TE R M I NA T E  E V A  

' I F ADDITICNAL 
1 COOLING I S  
• REQUIRED, ACTIVATE 
' BLSS OR OPS PURGE AS 
' REQUIRED 

' T E R M I NA T E  E V A  

• 2 .  

ACTIVATE OPS 

I F  EMU PRESSURE 
GREATER THAN 4,05 
PSID (TM) CLOSE POS 
SHUTOff VALVE 

t REF W.LF EMJ 
I 4,4A,5,9, 10,25,26, 27,28,29 ,  

' NO T E --- I N  THE E �E NT O F  H IGH . P G �  

1 P K E S S lJ R E 1  P GA P L �GE V A L V E  MAY �F 
' OP E N E D  �OM PW E S S U RE � E L I E F  F O L L O � I NC 

' O P �  A C T I \I b. T IUI't. 

lQ- 3 2  LU)� OF P L S S  PC�ER · ' F VA ' T ( KM l �A T E  �VA lM��U I AT �l Y  1 � E F �ALF E � U  o , ? S , 3 1 .  

lS - � 3  L � S � J F  l � l T I C A l 
I N STt- UMF. I\ T A T J O N  

19- 3 4  L U S S  U t- PH,. P k E :iS 
i NTELo K I T Y  

1 9- 3 5  L G ) S  � F  AUEUUAT� 
C M P  E VA U2 F l O ft  
I F R uM SC U I  

1 9- 3 1  L e S S  1F L R I T I C AL 

I N STK U Mf NT A T I ON 

1 f  V A  

• 1 .  ACTIVATE OPS 

' 2 , OPEN PGA PURGE VALVE 
1 LOW FLCM 

' 3. ACTIVATE BLSS OR OPS 
' HIGH PURGE FLOW AS 
' REQUIRED 
. 
• 
• T E R M I NA T E  E V A  

' C M P  E V A  1 T f R M 1 NA T E  € V A  
. . 

1 C. t-'! P  E V A 1 Tf; RM I NA T E  E V A  
• • 
• • 

1 C M P  F\IA 1 Tf R M l N A T E  E V A  
. . 

RULE NLMBERS 19-37 THROUGH 
19-40 ARE RESERVED 

M I SS I ON R E V  0 4T E  S E C T I O N  

A POLLO 1 5  F � t 5 / 3 / 7 1  I:;MU/ E V A  

1 R E f  "�R 1 9- 5 1  

• k E F  EMU M A L F  

' K E F  f lo! U  � A L F  

GROUP P AGE 

S P EC I F I C  
19-6 

260 



k I TE M  

( q- 5 0  

19- 5 1  

i 

P RE LA UNt. H  

N A S A  - Ml n n td Sp1cecr1ft C e n t e r  
M I S S I O N  RULES  

S E CT ION 19 - EMU/EVA - CONCL UU EO 

' ! N S T R U M E� T A T ! ON R E QU I REM ENTS ' 

! NS T RUME �T A T ! O� F�/FM 
M E A S  D E SC R J P TI GN PAM ONB OAR D TRA"l SOU C E R S 

F t E O  H20 P R E S S  G f8 l lOP/GT8 2 l O P  COMMON 

LuW F EEll H20 P R E S S  T(JNE-fl.AG 

P L S S  E KG G T8l 24J/GT8 2 2 4 J  

tll S S  lU. T  C U R  · GT8 1 40C/Ga240C 
P L S S  "AT VOLT GT8 l 4 l V/GT S 2 4 1V 
LC G H 20 T E � P  GT8 1 54T/GT 8 2 5 4 T  
PGA P R E S S  G T81 6�P/GT826 B P  
P liA P R IO S S  GAG< C U f f  GAGE 
l l) lo.  P G A  P R E S S  TONE-FL At. 

SU BL J2 c U T  TE M P {, f8 1 70 T / G T ti 270T 

PL ss-e cz p p  GT8 1 75P/GT .:i � 7 5 P  
COMMON 

P L S S  DZ P R. E S S  G T 8 1 B2P/GT B 2 8 2 P  
PL S S  02 Q T Y  ! NO ME T ER 

1-1Iut1 uz r u . w  TUNE- F L A G  
L O r.  V E � T  F L C..- T ON E - Fl AG 
LCV  H2:'l V E L  TA T G T9 1 96T/ GTB296T 

tJP S P R E S S  GAGE ME T E R 

U P S  t< E G  PR E S S  GAGE ME T ER 

EV..: S YNC (, J 8 1 QOX/GT82CICX 
t.VC \.. 6.L 0 VDC GTB I 1 1 V / GT 820 1V 

E VC C A L  , VDC GT8 102V/ G T B l0 2V 

* A E H .Jf<IEIJ I C A L  PARAME H R  � E • ER E � C E  S EC T I .h 3 1 .  
* * 1 f J F  2 C P S  REG PRE S S  G A G E S  I S  MANDATORY. 

C• I T I C A L  I N S IRUMENTATI ON 

A • L U f'l A R  SURF ACE 

-------------

PAM 
�E A S  OESCR ! P T I CN F,./F .... ONBOARr'J 

p(,A P R E S S  GAG< C U F F  GIIGE 

l 
P GA P R E S S  GTd i6 B P/ 

GTd26 B P  
L U •  P G A  P R E S S  TUNE TUI� I: 
l l J I\  V I:: HT F L(h� TONE T U N E  
� L S S  BAT CURRE � T  G T d i 40C/ . 

GT824GC 

SUBL 02 UUT T E M P  G T B 1 70TI 
GTB270T 

" . .  C M P  E VA 

--- - --

Jli;A P R E S S  GAGE CUff G il li E  l LUW P R E S S  WARN I NG S W I TCH ONBOARD l C\41-' ONL YJ 

lL.J itrrl f lUW �A HN I NG S W !  n H  I ONBOARO ( CW ONI.Y) l - CM PR E S S GAGE ONBOARO 
. 

M I S S I ON R E V  D A T E  S E C T I ON GROUP PAGE 

A POLlO 1 5  FNL 5 /3/71 EMU/ E,VA I N S T R  

1 •-7 

C A TE GOR Y 

�D 

�I 
• 

e n  

HO 

HD 
HD 

" 
" 

en 

Hn 

HO 

" 
• 
• 

Hn 

• 
• • •  

• 
Hn 

HO 

I CF 1 
� 

1 CF 1 

M 

I OF 2 
M 

I OF 2 
M 

2 6 1  

M l  S S I  O N  R U L E  
R E f f R E N C E  

19-1,2,3,12,30 

l 9 t l t 2 t l 0 ,  
2 1  . 3 2  

l 9-l t 2 t l •) , 32 
1 9-l t 2 t 3 0  
l 9-l t 2 t 2 0 , 3 1  

1 9- l t 2 t 3 t 2 1 t  
30 

1 9-1 , 1 3 , 1 5 '  
22 
1 9-l t 2 t 2 0 , 3 1  
1 1 , 1 4  

l 9-l t 2 t l '"' , 31 

1 9- 1 , 2 1  
1 9-1 , 2 , 3 0  

l 9-l t 2 t 4 t l 4  
1 9-1 t 2  



20 C OMMUN I C A T I ONS/ 
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k I TE M  

N A S A  - Ml nntd Splctcraft Center 

M I SSION RULES 
SEC T I ON 2 0  - COM�NICAJ IONS AND INSTRUMENTAT ION 

' GEN ERAL ' 

,W-1 A .  B A SE l i NE RE .. UIREMENTS ( All PHASES EXC EPT LAUNC H !  

1 ,  TWO-WAY VOI C E  CC�M eETWEEN S PACECRAFT 

2. TloO-WAY VOI C E  CC�M eETWEEN CSM O R  L� AND MSFN DURING AL L DOCKED AC T I V I T I E S  
AND B E TW E E N  BOTH seACECR AFT AND. MSFN DUK ING UNDOCK ED AC T IV I T I E S  

d ,  LAUNCH 

THE RE ARE NO C OMMUN I C A T I ONS FA I LUR E S  Fuk WH I CH T H E  LAUNCH / I NSE R T ION PHASE W I LL BE 
TERMI NATED. 

C .  LUNAR STAY lOD l T I ON A L  REQU IREMEod S .  

1 .  FCR TWO-MAN E V A--- V O I C E  COMM BE TWEEN MS F N  AND ONE EVA CRE�. 

z ,  F O M  ONE-MAN EVA--- VCICE COMM BET WEE�  MSFN AND L M/ L CRU ANO E VA CR E .MAN 

NCTE 

M SFN TO E V A  U�LY V C I C t  IS ACC EPT ASL E If T V I S  AVAILABLE TO 

T C  MON I T O R  C R E W .  

D .  T H E  LM W I LL BE R E TA I NE D  FOR T EC COMM I N  EVENT C f  LOSS  O F  ALL COMM BETWEEN THE C S M  A N D  THE 
GROUND, 

�0-2 VHf EVA C C, � U � l C A T I UNS P � I CR I T I ES AR t---

A ,  TWD-MA� E V A 

I ,  P R I M E --- E V A-I A R / f V A - 2  AR ( R ELAY MCDE ALLO W S DUPLEX VO I C E  RETioEEN E VA ' S  
PLUS TH� T kA NS M I S S I CN O F  V O I C E  AND DATA FRnM BOTH E VA ' S  TO L M /LCRU P LUS THE 

RECE P T I ON WF V e l t E  V I A  LM/LCRU BY BOTH EVA'S.) 

2, BACKU P---E VA-I AR/E VA-Z B OR EVA- I A/ EVA-2 8  OR E V A-IB/ EVA-2A ! E I THER MODE 
COMB I NA TI ON AL LC•S DUPLEX V O I C E  BET.EEN EVA ' S  PLUS THE TRA� SMI S S I O �  OF V OI C E  
F R OM BOTH THE E V A' S T O  T H E  l�ILCRU PLUS THE TR A�SM I SS ION OF DATA FROM ONE 
EVA TO THE LM A�C THE R EC E I V I NG OF LM/LCRU V D I C f  BY ONE EVA . I  

� .  JNE-MA� E VA 

I ,  PR I HE ---E V A- 1A � R  EVA-2A I ALLCW DUPLEX VO I C E  B E TWEEN E V A  AND THE LH/LCRU 

PLUS THE TRANS � I SS I CN OF DAT A FR CH EVA TO LH/LCRU . I  

2 .  BACKU�---EVA-1 B �R EVA-2a I ALLOW S UUPLEX VuiCE BETWEEN fVA AND LM I 

NCTE 

NO VC I C E  CAPAB I L I T Y  V I A  LCRU I �  THI S MODE 

KUL E S  20-3 THROUGH 
20-6 ARE R E S � R VEO, 

M I S S I ON R E V  DATE SE C T IYN 

A PCLLU 1 5  FNL 5 / 3/ 7 1  CO�H A�D INST 

GRUUP 

FUNCTIONAL 
COHM-GEN ERAL 

P AGE 

2 0 - 1  

263 



R 1 T E M  

NA SA • Ma n ned Sp auc nft C e n t e r  

MI S S IO N  R U L E S  

S EC TI ON 2 0  - tOM �UN I C AT I O NS A ND I NS TR U ME N T A T I O N - CO � T I N UED 

' IIANAGEMENT t 

�0- 7 V U I C E  CUNF I G UR A TlUN 

A ,  L M /C SII/M S F N  

1 .  VHF DUPlE X 1:1 A N [)  U S f  lo l l l  BE T R A NS M I T T ED/ REC E I V E D  S I M lA.  TAN E O U S L Y  FCR L A UNCH 
T H R O UGH CYh R E V  l o  VHF S l M P L f K  A AIIIO USB W I L L  BE T R A"' SH I T T EO/REC E I VE O  
S J MUL TAIIIE O U S L¥ F CR EART H O RB I T  AfT E R  C¥ 1 ,  R EV 1 L O S ,  

z .  VHF A S I M PL E X  2 9 6 . 8  MHZ I S  P l U M E  V C I C E  C OMM b E T w E FN V E H I CL E S  F XC E F T DURI NG 
RANG I NG WHEN D U P L E X 8 C C S M I AND DUPLEX A C L M I  W I L L  BE U S EO . 

3, VHf- i:i S I M P L E X  2 5 9 , 7 MHl I S  B ACKUP T C  V HF A S I M P L E X  2 9 6 , 8 MHl . 

4 ,  USB I S  PRJ H E  V C I  C E  C O M M  B ETW E E N  MS F N  A N O  C S I' ,  LM, OR LCRU. 

:; ,  U S B / VHF R E LAY I S  VO I C E  C UMM a.ACf< U P  T O  U > B  BE T W E E N  H S F N  A '< D  MA LFUNCT I ONE D 
S / C  o 

6. NCRHAL VO I C E C U �M W I L L  USE S I HUl T AN EuU S �SFN UPL I NK TO BOTH V E H I C L E S .  
HOWE V E R t  I f  R E Q U I R E I'E t.T S H OL L D  EX I S T ,  S IM U L T ANEOUS I N D E P E N D E N T H SF N / C S H ,  
MSFN/LM, JlND MSFN/LCRU C CM1  I"'OES WILL .BE INIT IATED. 

7, THE P R I ME C S H I L "  C O �HUN I C A T I C�S �CDE D U R ING T H E  l UNAR O R R I T  PHA S E  I &  VHF . 
THE P R I ME VH F �ODE I S  V HF A S I MPlEX U Nl t S S  T H I S  HOOE I S  P R E C l UD tD BY THE U S E  
OF V H F  R ANG I NG .  OU � I NG L U N A R  S l AY PHA S E , T H E  PR I M E  � S M / l H  M O D E  I S  H S F N  
R E L A Y ,  

� .  THE C S � A N D  l M  � Il l  TRAN S M I T  S I �UlT ANEOU S�¥ ON VHF ANO USB DUR I NG A l l  l H  
POWE R E D  U P  P HA S E S  l �  lUNAR O R B I T .  

9 .  I f\  Tt!E E V E NT O F  A C C I' PL E T E  L (J S S  OF C S M  S - B A N C  CUMMU,� I C A T I O N S  lol l  TH "S F N ,  T H E  
LH W I LL S E  C ON F I GU R E D  FOR L H  TWO-WAY R EL A Y  AND R E T A I N E D  F O R  TE l A N D  TEC . 

6 ,  l � / C S � / E V A / M SF N  

1 .  l �  T � C-WA Y R E L � Y  � I T H T W C-HAN EVA I S  f H E  P� I H E  M O D E  P L AN N E D FOR E V A 
OPER A T I ON o  

l0-8 � S H  V H F / U S B  HAhAGE H E N T  

A .  FOk C R E W  R E S T  Pt R I OO S t C SI' S - ll At.D A�T ENNAS W I L L  AE S R ECT E O  BY Gi'\ OUNO C CMHAN D S, 

N O R M A L  C U NTKOL OF T �E S - C AN D  HUOES WI LL 8E 8¥ GROUN D COMMAN D .  
PO S I T I O I\ W I L l R E F L E C T  O U T - Cf-S I T E  CONT ACT CONf luUR AT I O N ,  

S E C T I O I\  

APOllO 15 F � l  5J l/ 71 COMM ANC I N S T  

GROU P 

F UNC T I ON Al 
COHM-M G T  

C S H  c nM UNI C AT I DNS SWI TCII 

P AGE 

2o-2 
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N A S A  - Ma n ned Spacec raft Center 

M I S S I O N  R U L E S  

S E C T I ON 20 - COH�UN I C AT I O NS AND IN S T RUM E NT AT I ON - Cu N T I NUEO 

LM S T E E R A B L E  A N T E N N � M A N A G E M E �T 

A .  OUk i NG Al L PH A S E S  T H€ S T E E R A B L E  ANT E NNA T E M PE � A T U k E  S HOU L D B E  I'A I NTA I NED 

-65 D E G F AND 185 D E G F .  

B E h l n N  

� .  L M  UP L I NK MODE S 2 A N D  3 �N O ALL P R N U PL I NK S  W I LL B E  AVO I U E U  I F  P O S S I B L E  WHE N T H F  S T E E R A B L f. 

ANT E N NA I S  O P E R A T I N G I N  T H E  AU T O  T R AOK MOD E .  

L0 - 1 0  GC T A  �T 

A .  THE C C LOt! T V  C A M E R A  I< I LL NOT B E  P O I NT E D SU CI-t T H A T  T H E  S U N  W I L L  R E  I N  T I"E F I.ELO OF V I  flo• 

THE C A M E R A  MAV B E  P C ! NT E C  � E AR THE SU�. HOW E V ER , I F  ObJ EC T I O N A B L E F L A R E OCC U R S , TI-lE G� OU�D 
W I L L  R E QU t S T  T I-l E  CAMERA TC B E  MOV E D  O R W I LL M OVE T HE C AM F.R A V I A  G R O U N D  CO MMA ND S .  

� .  T H E  GR C UNU W I L L MON I T CR T"' E T V  P I C T U R E A �O M E CuM M E � U  C AM ERA MOV E M E N T  C O R HO V E  T H E  CA M E � A 
V I A  C O MMA N O S I  TO P R E V E N T  I R � E V E R S I BL c  V I D I C O N  T U B E  BUR N S  fROM k E F L EC T I V F. OBJ E C T S .  

C .  BE T R E E � E VA ' S  THE T v  CA• H� A W I L1. B E  L C C A T E D  1 "1  T H t  S U N  AND O F F TO MA i t H A I 11 T H E R M A L  dA L A N C E ,  

U .  I f  T H E  TllE �"AL C. O N S T � A I N T S  ON T H E CAM E R A  UPER A T I NI.i T I M f  I N  T H E  "! E S A  A R E  V I O L A T F U ,  T H E  

GRU UN D � I L L R E �UE S T  T H E  C A � E R A  BE TUR N E C  U F F .  

E .  WHE N A dl H GH T UtiJ E.C T ,  W I T H A C ONT RAS T I NG D AKK BA CKGR OUN D I S  IN THE F I E L D  OF V I E W ,  T I- E  

G R O U N D  WI L L  R E C OM ME �C O R  C OM M A N D  A N  A L C  SW I T C H  S E T T I N G  TO GE T THE BE S T  P I C T UR E ,  T H E  
A L C - P E A K  W i l l  G I V E  T H E  B F.S T  P I C T U R E  OF T M E B R I GHT OB J E C T ,  AN D T H E  ALC• AvERAGE W I LL G I VE T H E  

� E S T  P I C T uRe O F  T H E D �RK BACKGROUND, 

F .  THE G R O U�O !O I L L  ·� E V ER I � I T I AT E  GC T A  CCMM AN US T h A T  Wt.lUL D C A U S E:  MOR E THA N TWO DRI VE "!OTORS TO 

OP t k A TE S I MUL T A N E OU S L Y ,  

u .  T HE G C T A  W I L L �E PU S I T I C �'< E O  V I A  GROUftC C C M M A N O  A S  N E C E S S ARY T O  PROV I D E  rn E R M A L  M A N AG E M E N To 

.20· 1 1  L C R U  "'A NAGE I'EN T 

A. THE T H E R M A L  B L A N KE T S  CN T H E  LCRU W I L L  BE P O S I T I ON E D AS R E Q U I R E D  TC MA I NT A I N  TH E R M Al 

M A N A GE ME N T . 

o .  NO M I NAL MODE O F  O PE R A T I O �  FOR MOV I NG I S  PM l / W d l o  

NOM I � A L  HCDE O F  OPE P A T I O � FOR F I X E D B A S t  I S  F M/ T V .  

BACKUP MODE OF O P ER A T I C �  FCR HOV I NG I S  PMl / N B .  

THE CONTI �GENCY MOOE fOA I'CV I NG L S  PM2/ N B .  

THE T V  !! E MOTE HOIJ E W I LL B E  UHL I H D T O  O BT A I N T H E  CL E AR E S T T V  P I C T UR E  C TH I S H OO E  AL L OWS T H E  
GROUND T O  COMMAND O F F  T H E  NO-V O I C E  OGWNL I N K  A NO W I LL B E U S E D  FOR L M  A SC E N T  T V  COVERAG E ! . 

,Zt'- 1 2  S O S  M A N A G E I' E N T  

A .  THE S O S W i l l  B E  O P E R A T E D  I N  HBR DUR I N G All SC I EN T I F I C OP E R �T I ON S . 

� .  THE CONTROL O F  T H E  D S E  W I L L B E  V L A GRCUNO COMMAND WHEN E V ER POSS I Bl E .  �CWE �E R , THE C R E W  HA� 

BE R E QUE S TE D  T O  OPE R A TE T�E OSE AT C E RT A I N  T I M E S  DUR ING AWAK E P E R IOD S TO A S S I ST IN 
�BT A I � I �G THE MAK I HUI' - I' CUNT OF S C I E�T I F I C DA T A .  

M l  SS! ON R E V  DAT E S ECH Qt.l 

A P CL I. O  1 5  F "l 5/ 3/71 CUIIII .. ,.D I N S T  

GROU P 

FUNC T I ONAL 

CllMM-MG T 
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NASA - Man ned Spacecnft C e n t e r  

M I S S I O N  R U L E S  

SECTI ON 2 0  - CO�MUNICATIONS AND I NSTRUMENTATION - CON TI N UED 

H >< UL E  C.ONOITION/MALFUNCT! ON' P H A S E  0 RUL I�G ' CUES/NO T E S /COMM E � T S  
- - - - - - - -------------------------------------------------------------------------------------------------

' SPECIFIC • 

' 

2c-l l L IJ S S  UF TWO-WAY VHF ' DOCKED ' CONTINUE M I SS I CN 

' NO-GO f OR S E P  MNVR ' 
' R E F  L� MA L PROC CC�M 3 - LOSS OF VHf 

' VO ICE C.OMM W l lH C SM VO ICe C OMM B<T•EEN ° 
C S M  A ND L'M I ' 

. ' UNUOCK E O  ' DOCK ASAP 
1 1 NO-GO FOR CSM c rRC 
. . 

' P R E - P C !  ' CONTINUE M l SSiuN 
. . 

' P OW E P E O  ' CO�TlhUE MfSS I CN 

' D ESCEJ\T 1 

' . 

' L UN A R ' CO NT I NU E  MISS I ON 
I s fA '( t 
' . 

• • 

' ' 

1 R F f  C SM M A L  PROC E CU�E COMM 5 - LOSS 
' O F  VHF CO MM W I TH LM 

' 
' 
' 
• 
1 NOTE---MSF� R F. l A. V MAY -BE UT I L I ZE D 

lt' - 1 4  L U S S  Of TWC-WAV 1 1 RfF CSM "4 A l  PROC EDURES 1 AND 8 -
VUICE COMM W I TH MSF N '  ' L O S S  f'F C S M  VO I C E  CO"M 

A .  C !> M  O N L Y  

B .  LM O N L Y  

20- t S  L O S S  uF T W O  CS� 

AUDIO CENTERS 

MISSI ON 

' L A UNC r 

' E AR Tt· 

1 0 R A I T  

0 A . l ,  C O �T I NUE M I SS I ON 
' 

' 
. 

' 

1 2 .  E N T E k  NEXT BLOCK DA TA 1 
I POI NT I 
. ' 

I T LC 1 3 .  CONTI NUE M I S S I ON ' A . 3  E N T ER LM F A R L Y  TO USE L M  S-t U. hO 
' FJR VO I CE C O�M W I TH MSF N, LM COM� 

' W i ll 1:3f U S E D  FOR VOICE AND C SM T P"  
'USEO FOR S 1 �  SAY SClENtf OPERA1 1 G N S .  

' ' . 

' 0 0 1  1 4 . CONT I �UE �ISS I ON ' 
t t NU-GC F C I<  S E P  M ��J E U V E R 1  
' . ' 

' UNDOC t< E J) / 1  5 .  COt-.T i f\U E  t-H.SSJ.ON ' 

1 POW E P E D  I I 
1 0 E S C f r-. T ' I 

' L UN A Fi  

I s  TA Y 

1 b .  Cu�TI�Ut � I S S I �� ' A . h  UTIL I Z E VHF OF VHF R t L A Y  F �O�  

' L M .  IF U�A BLE, TERMtNATE L U N A R  STAY 

I ANU P E Fl FORI-t A. OOCtcEO TE I .  

' N O T f - - - k f T A ! N  L �  FO� COHH DURI NG 

' TEC 
. ' 

' DO C K E D  0 8. 1 ,  CO N T I NUE �!SSIUN- ' R EF L M  MA L PROC C OHM 4 - LOSS OF 
I t-.0-GC F C Fl  SI::: P M .AN EUV E R ' S-BAND VCJ I CE CO"' M  

1 UNOCCKEO 1 

' PRE-POl I 

• 

2 .  k E TUR h T C  V I CI N ITY OF ' 

CS II!- ' 

NO-GC FO� P O l  ' 

1 POWERED 
• DESCENT 

' .J ,  Pill TO TCU C HOUWN-
1 CONTI NU E  M IS.SI U N  

' 
' LIMR 
1 S T A Y 

' 4 , LM L I FT CFF N E X T  ASCENT 0 & . 4  WMH V I A  LCR L IS ACCEPTABLE 
1 liPPURTUNl TV • ' 
. ' 
. ' 

'EPO 

' 
• 

' T LC 

' CONTINUE MISS I CN

' NO-GO FOR T L I  

1 CONTI �UE M I SS I O�
' NO-GO F OR L C I  

' OOC K EC ' CONTI NU E  �I SSlcN- ' 
' NO-GO FOR O C l  CR U N DOC� JNG 1 

' UND�CKEO · �t-UC F CFl CIRC 

' P RE-PC I /  ' CONT I�UE l'li:SSION 

' DESCENT/ ' 
' l UN A Ft  1 

1 S TA V 1 

1 PC S T  COC�· �ETA. J r-.  A SCENT STAGE 

REV CHE SECTION GROUP P A. GE 

A POLLO 15 F NL 5 /3/7 1 COMM ANO INST FUNC. T I O�Al 

COMM- S P fC ! F I C  Z,-4 
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N A S A  - Man ned Spacecraft  C e nter  
MI SS ION  RULES 

SECTION 20 - COM�UN I CAT I ONS A N D  INSTRUMENTATiON - CON T I NUED 

K kULE CON D I T I ON/�ALFUNCTI ON ° PHASE o R U L I  �G ° CUES/NOT E S /COMME�TS 
- - - - - - - - - - - - - - - - - ----------------------------- ------------------- ----------- - - - - - - - - --------------------

Z,l- 1 6  UNAtll E TO ESTAtll i SH ' L U� A �  
VHF C OM B ETWE E N  . ' > T A Y  
L M  AND B C T H  E V A  ' 

C�EWM E N  DUR I NG t 
t:: VA PREP I 

; D- 1 7  LIJSS or vOICE • n uAL 
FkOM E VA-Z TO E VA-1 1 E VA 

0 
0 
0 

0 

�·)- 1 :J LOSS L}F \I J I  CE fi\UM ' UU A L  

E VA- l  TO E VA-2 ° 0 4 

0 
L O S S  OF �UPL E X  � 0 1 C E 1 D UA L 

U t TwE EN E V A - 1  AND ' E VA 

E VA-l. 1 

0 0 

0 0 

0 0 

' CONT I NU E  M I S S I ON 0 

1 PROC EED W lT H EVA AND 0 

' AC T I VA T E  T H E  LCRU 0 

' ASAP 0 

0 0 

0 0 

' CONT I NU E  M I SS I CN 0 

' EVA-2 GO TO POS I T I O N  0 " 0 I f: V A - 1  HAS E VC - I o  EVA- 2 HA S E V C -2 
0 0 

0 0 I F  ON L C k u---
0 0 

0 

0 
' 1 ,  E V A  2 CANNO T COMMUN I C 4TE W I T r 
I M S FN 

0 

0 1 2 .  NO TM FRO� F VA-2 
0 

0 1 3 .  f V A  2 �lST PKOCEOUR A L L Y  
0 1 T l M F. - S H I\k F.  AL L V C I C E  TRANSM I S S I ONS 
0 ' W I Th .,. SFN 
0 

0 

0 

0 

, ,.. . �GOES Wtll B E  SWI TCHED EVE RY �5 

' M I N  TO MON I TOR PlSS  DATA ON BO� 
' CR EWME f-4 .  

0 

1 CO N T J r.,jU f  " I SS I ON 
0 0 I F  ON l CR U---
1 1 . EVA- 2 GC TC POS I T ION ' A ' '  
o 0 2 , A, FVA-1 CANN O T  COMMUN I C A T E  W I  Tr 
' 2 •  E V A - 1  GC T �  PU� l T IUN ' � ' ' MSFN AND N� TM 
0 ' 

' B ,  EVA- 2 •uS T PPOCEDUP AL L �  
' T I M E- S HARE All V C I C E  TRANSM I S SI ONS 
' W I TH "' SFN . 

' C .  MU O E S  W I LL H E  SWI TCHED E VE R Y  4 5  
' M I NUH S TO MONI TOR PlSS O A H  ON BOTh 

' CR fWMf- 1'>1 .  

' CONT I N U E  EVA 
• 1 l . A .  S I MP U : X  CONF IGURAT I ON 
0 1 ,  OOTH CRtWM E N  W I L L  GU TO ' R f YU I R E  P T T  OPER A T I ON V ICE  VOX. 
I POS I T JO.'I ' A ' I 

W I L L 

:1 
' 8 ,  DATA W I LL OHV BE TRANSMI T T E C  
0 wHFN T H E  TRANSM I T T E R  I S  KEVEO. 

• 2 .  IF S T ILL  NG COMM , 
• S E L E CT PCS I T I ON ' H' 

0 2 .  E V C S  MODE-S � I l l  NOT COMMUN I CA T E  
1 W I T H  l CPU . 

• 3 .  I F  S T I LL �c co1r1M • 
' CONT I �U E  EVA J f  ONE ' 

o CREW.AN CA� RECE IVE •sFN' 
t VO I C E - I f  NOT A S L E TO t 
• RECE I VE �SfN VOI C E  • 
• RETU RN T O  y..,F RANGE OF 1 

L M ,  

M I S S I ON R E V  DATE SECTION GROUP PAGE 

A POLLO I� FNL 5 / 3 / 7 1  co•• A'D INST FUN C T I ONAL 
COHH-SPEC I F  I (  2�-5 



N A S A  - M1 nned  Sp1cecnft Center  
M I S S IO N  R U L E S  

SECTI ON 2 0  - CU��UNICATIONS A�D INSTRU�ENTAT ION - CON T I NUED 

K KUlt CuN O I T ION/�ALFUNC T I O N °  PHA S E  0 AU L I NG ' CUES/NOTE S/COMME�TS 
-- - - - - - ----------------------------------------------·------------------- - - - - - - - - - - - --------------------

.. 
Z�l-20 l O SS OF TWO-�AY ' DUAL ' V O I C E  U PL I NK W IT H  TV 

' A V A I L A B LE  FC R MSFN 
' MON I TOR I NG CF CREW 
' R E S PONS E S  IS ACCEPTABL E 

' 
' 
' 
' 
' 
' 
' 

Vu!Ct B E T W E E N  MSFN ' E VA 
AND E VA t 

2 J� 2 l  l0�� OF TMO- WA Y 
Vu l Cl tl E T �E EN �S�J� 
AND F VA 

A. LC RU 

8, LM 

20- Z 2  LUSS OF LCR� 

' 1 ,  CONT I NUE EV A 

A, EVA-2 C(; T O  
PO S IT IO N ' A ' 
EVA-1 GO T O  
POS I T I CN ' B' 

8, I F  SUCCE SSFUL o 
C C NT I �U E  E V A ,  

C .  I F  UNSUCCESSFUL, 
R ETURN TO VHF 
RANGE OF L M ,  

0 2 ,  CO NT I NU E  E V A  

A ,  I f  L C R U  AV A I L ABL E ,  
ACT 1 V A T �  ASAP AND 

· CONT I NUE EV A ,  

8 ,  I f  LC AU NOT 
A V A i l A B L E ,  tV A 2 
RETUR N TG LM A�O 
RECONF IGURE C O M • .  
TtiEI''l CUNTINUE E V A  
w i T H I N V H F  RANGE 
O F  L M ,  

• t . A .  e v e s  MODE-B 
1 CLlMMUti! I CA T E  I'I I T H  LCRU 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 

' A l l  ' VO I C E  U P L I NK W ITH T V  ' 
' E VA ' AVA I LA B L E  F CR MSFN ' 
' ( 0N E- � A � I 1 �0 N l T CR t NG CF CREw ' 
0 0 R E S PONS E S  I S  ACCEPT A Ill E ' 

' E VA 

' 
' 
' 

' 
' A . l .  AT TE�PT • T C  R tCONf l GU R E ' 
• e v e s .  • 

' 2 . I F  S U C C E S SFUL, 
' CONT I NUE E V A .  

• 3. IF NOT SIXCESSFUL1 t 
0 R E TURN TO VHF RANGE O f ' 
' LM AND CUNT I N U E  EVA. • 

' B . 1 .  IF LCRU lV AILldL E o  
' ACT I V A T E  ASAP AND 
' CONT I NUE EVA 

' 
' 
' 
' 
' 
' 
' 
• 
' 

2 .  I F  LCkU NUT AV A I L ABL E , • 
RE TURN TO �M ANO • 
RECCNF IGURE W.�M. 0 
T H E '  CC�T I NUE EVA  ' 
� I T H I N  V H F  R.NGE t 
CF l "!  ' 

' CONT I NU E  EV A-

' 
' 
' 
' 
' 
' 
' 
' 

' RETURN TC W IT H I N  VHF 
' RANGE O f  L M  

I< I LL NC T  

20- 2 3  L O S S  Of L C R U  HGA 
' 
' EVA ° CONT, I NUE EVA

' USE LGA 
' BY SWI TCH I N G  �NTENNA CONNEC TIONS ON 
' L CRU o TV AVAILABLE TO 2 10 fT Sl TE 

20-2� L USS OF LCR� LGA 

H I  SSI ON 

' 
' 
' 
1 EVA 

' 
' 
' 
' CONT I NU E  E¥A-
0 1F LOST DU R ING 
' 'DVING MOOE 0 CCNT I N U E  
' TO NEKT S T O P  AND 
' REGA I N  COHM V I A  HGA . 

R E V D A T E  SECT I Q �  

A PCLLO 1 5  F N L  5 /3/71 C O � M  A �O I NS T  

GROUP 

' 
' 
' HGA CANNOT BE U S E C  FOR MOVING COMM. 
' 
• 
• 
' 

P AGE 

FUNCJ I ON AL  
COMM-S P EC I F I C 20-6 
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N A S A  - M1 nned  Splctcnft Center  
M I S S IO N  RU L E S  

SECTI ON 2 0  - CO��UN I CATIONS AND INSTRUMENTATION - CON T I N U ED 

R �ULE COND I T IDN/MALFUNCTfON ' PHASE ' fiUL I NG ' CUES/NuTE S/CDHH E NT S  
-- ----- ------------------------------------------------------------------------------------------

20-25 LOSS OF LCRU 
o A T TE R Y  

• 
• 
' 
. 

• 
Z0- 2 6  L U S S  OF LCRU MOVI�G ' E VA 

tu,...,M !'�ODE 1 

20- 2 1  L O S S  DF P M l  
TH.ANSMI T T E R  OR 
I<ECE I VE R  

l0-2 8 L O S S  UF 
TRAN:i MJ T TE R  2 

• 
• 
• 
• 
• 
• 
• 

1 E VA 

. 

' 
• 
• 
• 
• 
• 
1 E V A  
• 
' 

20- 2 �  L � SS OF RECE I VE R  2 ' E VA 
' 
' 
' 
• 
• 
• 
' 
• 
• 

' COIH I NU E  EV A  

• 1 .  P R I O R  T O  T R AVERS E-
' I NSTALL BATTERY 
' A SSIGNED TO N E X T  EVA. 
• 

•z. DU� I NG TRAVERSE-
' S W I T C H  TC LRV PClWER 
' UNT I L  NEXT STOP THEN 
' I NST ALL BAT-TERY 
° F ROM PREV IOUS EV A .  

' CONT I NU E  EV A 

' \<oliEN NEXT STOP I S  
' REACHED, SW I T C H  
• ANTENNA CON�ECT I ONS 
' AND USE FH/TV ON 
' TV REMOTE MOCE• 

' CONTINUE E V A  

' I . MOV I NG CCMM-
' S W I T C H  lGA TO HGA 
' CCNNECT I CN PORT. 

' 2 .  STOPPED CCMM-

A. 210 F T  S I T E  
A V A i l  ABL Er 
RET A I N  S W I TCHEC 
CCNF IGURAT I UN 

B. 2 10 fT S IT E  NUT 
A V A I L ABLE,  R E TURN 
TC NDP�AL CON F IG • 

' CONT I NU E  EVA-
' SW I TCH TO P M !  
' TRANS M I T T E R  TO REGA I N  
' VO I C E  AM T M  

' CON T I NUE EVA-
' LOSS Of C�MANC AND 
' UP V O I C E  

' l .  DUR I NG GEOLOGICAL 
' S T O P ,  R E M A I N  I N  
• fM/TV UR TV 
• R E MO T E  

• 2 .  D�� J NG W A L K I NG 
' PART OF THE S T O P ,  
' S E L E C T  PMIIWB 
• 
• 
. 

Ml SSI ON R E V  CAT E S E C H n  GMOUP 

• 
• 
' 
• 
• 1 .  THE L A S T  EVA TRAVERSE W I L L  BE 
' PLANNED 8 A SED ON LRV POWER AVA I L A B L E  

. 

• 
0 2 .  L C R U  BA TTFRY FROM PR E V I OUS E VA 
' W lll RE CARR IEO Oh THE LRV. 
' 
' 
• 
' 
' 
' 
' 
' MOVING MOD E S  

1 P R  1--- P M l /NB 

' 8/U--- PM 1 /N B  

•. CONT--- P M 21NB 

• z . A .  TV A V A I LAB LE T O  Z I O  F T  S I TE 0 �  
' LGA 

' 2 •8 •  TV A V A I L A B L E  VI A HGA 

' TV ANO COMMAND C A PABIL I TY I S  LOST 
• 
• 
' 
• 
• 
' 
' 
• 

' 
' 
' l .  C �  E W  CAN 
1 CAMERA • 

POSI TJ 0� 

0 2 .  TV ANO COM�AND CAPA B I L I TY I S  
' LOST 

PAGE 

APOLLO 15 F �L 5 13 1 7 1  COMM A�U INST FUNC T I ON AL  
COMM-S P E C I F I C  2�-7 



N A S A  · Ml nned  Splctcnft Center  
M I S S I O N  R U L E S  

S E C T I ON 20 • COM�UN I CAT IONS •No INSTRUMENTAT ION - C O N T I N U E D  

" R U L E  CdND I T I U N /MAlfUNCTI O N •  PhASE ' RUL I NG ' CUES/NO T E S/COMME�TS 
- - - - - - - ------ -------------------------------------------------------------------------------------------

2 0 · 3 0  L O S S  Of LCRU VHF 

k EC E I VE R  

20- J l  L O S S  OF LCRU VHf 
TkANSMI S S I O N  

2 0 · 3 2  L U S S  O F  LC RU T �  
I GC T A  I 

2U- J J  L � S S  llF LCMMAND 

TU LCRU T V  IGC T A l  

i n- 3 4  L G � S  OF LC�U/G C TA 
TM 

' 
' 
1 E YA 

' E V A  
' 
' 
• 

' 
' E VA ·  

' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' E VA 

• L U N A R  
I s T A  y 

' 
' 

2.'l· j �  LCkU TE M P  Ml.lkE THAN ' L UN A R  
1 .! 0  D E G  r • S TAY 

GL TA TEMP •LRE THAN ' L U N A R  
T B O  O E G  F • S TA Y  

RULE NUMB E R S  
2 0 · 3 7  THROUGH 
20·40 ARE 
RE SERVED 

' 
' 

' CONT I NU E  E V A• 
' U T I L I ZE TV V I SUAL 
' R E S P O N S E S  Of CREW 
' AS CUE TO � E C E I P T  
' OF MCC UPL·l NKS • 

' CONT I NU E  EVA· 
' RETURN T O  VHF 
' RA�GE OF LM 

' CO NT I NU E  EVA 

1 1 . BYPASS fCU BY 
' RECA�L I NG. LOSS 0� 
' CO.MAND CCNTROL 
' W I ll KESULT 

'2. I F  S T I Ll NO T V t  
' S EL E C T  PMl/W� 
' AND CONT INUE 
1 W lTHOUT T V  • 
' 
' 
' 
' CONT I NU E  E W A-
1 CREW MANUALLY 
' CO�T KOL T V .  

' CON T I NU E  M I S S I CN 

' CONT !NU E "I SS I CN· 
' B E G ! �  DUTY CYCLE 
' OPE KAT I O NS 

' CONT l �U E  M I SS I CN ·  
' KEPUS I T I �N CAMERA 

Ml SSt ON R E V  O H E  !. E CT ION 

APOLLO 1 �  F NL 5 /3/71 COMM ANO INST 

' 
' 
' 
' 
' 
. 
• 

' 
' 
' 
' 
' 
' 
' 
' 1 .  CR-EW CAN MAN'LALL Y CONTROL CAME R .A  

' ONBOARD C R E W  
' REQU IR E D .  

' 
' 

READOUTS W I LL B E  

' DUTY CYCL E••• 5 � IN O N  A N D  1 0  M I N  
1 0FF 

' MANUAL OR BY GROUW 'OMMANO 

GROUP P AGE 

FUNC T I ONAL 
COMM•SP EC I F I C  20-8 

270 



I 

R I TE M  

N A S A  - Man ned Spacecraft Center  
MI S S IO N  R U L E S  

S E C T I ON lO - CO•>UN I CAT I ONS ANO INSTRUMENTAT ION - CO N T I NUED 

I GE NERAL • 

4f.J-4 l A .  B A S E l
. 
I �E R E I.;UI RE ME NT C �Ll PHASES E XC E P T  LAUNCH I 

20- 4 2  

C R !  T I C A L  I NSTRUME �T A T I 0 '4  - CR I T I C A L  I NSHUM E N T AT ION I S  THAT I N S TRUME N TA T I ON R E Q U I R E D  TO 
VER I F Y  M I S S I ON GO/N C-GO C R I T E R I A  

" ,  LAUNCH 

THERE ARt �C CSM I NS T R U � ENTAT I ON F A IL U R E S  FOR WH I CH THE LAUNC H / I N S E R T ION PHA S E  W I LL ee 
TERM I NATEO , 

C .  POw E R E D  D E SCENT A OO I T I O N AL R E QU I REMENTS 

THE k E  ARE Nu CSo1 I >'< STRUM ENTAT I O N  SYST EMS F A I L U RE S FOR WHICH LM POWER E D  DESCENT W I LL e E  
T E R M I N A T E D .  

THt M I S S I ON W I LL �E cONT INUED o IT H Tlit LOSS LF THE---

A • C SM UPOA TA L1 NK 

l< . C SM C A U T I CN AND W A R �  I �G SYSTEM 

c .  C S. M  J SE 

a .  C S M  H llloH G A I N  A N T E N " A  

t .  C S M  F t�  DOMNL I NK 

F • C S M  U S tl  RANGING I PRNI 

G ,  VHf R A t. G I.NG 

H ,  s o s  

R U LES 20-43 THi<OUGH 
20-4� ARE RE SE RVEO 

M I SSI ON R EV DAT E SECT ION GROUP P AGE 

APOLLO 15 FNL 5 13 / 7 1  COIII4 ANO INSTR C SII INSTR -

GENERAL 20-9 

l 1 \  



l r e M  

N A S A  - Mln ned SpiCtcnft C e nter  

MISS ION ltULES 
SECTION 20 - COM�UNICAfi ONS .. �0 INSTRUMENTAl I O N  • CON T IN UED 

' MA"' GEMENT ' 

2 ') - 4 6  U S E  MANAG.E M ENT 

A .  L M  A�D C S H  LOW BI T R A T E  T EL E M E T RY W I LL BE REC ORD ED CONTINUOUSLY WHEN N OT I N  CONTACT W I TH 
GROUND T E LEMETRY S I TE S  E XCEPT DUR I NG PER I ODS OF ORU I TAL SC I ENCE OPE R A T IONS WHEN CSM H�R 
W I L L  B <  RECORDED W I TH THE EXPERIMENT CATA AND DUR ING P E R IODS OF VHF R A NGI NG WHEN NU LM TM 
w i L L  BE RECllRDED• A�D I T  W IL L  B E  IHJRHALLY P L A Y ED BACK AT L E A S T  ONCE P E R  R EYDL UT I ON I N  L UN� R 
O RB I T . 

k .  C M  H I GH B I T R A T E  O S E  RECORDI NGS W I LL BE �ADE DUR I N G THE FOLLOW I N G OPERA TI ONS---

1 .  LAUNCH 

2 .  T l l  

3 .  S · ! V B /C$M SEPARATIO' 

4 .  T C  ANU E 

5 .  ALL SPS MANEUVERS AND M I DCUU RSE  CORRECT IONS 

6 .  DCCK I NG AND UNCOCK ING 

1 .  C�IS� S8PA�ATI CN ANC ENTRY 

B .  O T O  R E w U I R E M E N T S  C T e O I  

9 .  L� F I NAL SEP 

1 0 .  CK�I TAL SC! EhCE OPERAT IONS 

C .  UUR I NG SLE E P  PE R I OD S  

US I NG H I GH GAI N  ANT c � �AS , CS E RECORU I NG AND DUMPING W I LL Bf MANAGED P E A  ' A' ABOVE, 

20· 4 7  C TE MANAGEMENT 

A .  C T E  W I L L  SE CONf i GU R E D  T C  CLOC K I N  GET FOR FLIGHT . HOIIE'IER, IF f1. HOLD OCC� AFTER T•l5 
M I N U T E S ,  CTE M I LL NCT BE CORRE CT ED U � T I L  COMPLET ION OF PUWERED FL I GH T .  

" ·  C TE W I LL B E  A L L GW EO TC D R IFT +/-5 S EC B E FORE B E I NG UPDATED AFTER ORB I T  INSERJIONo 

RULES 20-48 THROUGH 

20-50 ARE R E S E R �ED. 

" I SSiON REV DAT E SECTION GP.OUP 

A P CLLO 1 5  FNL 5/3/71 CO�� AND I NS T R  CSM I N STR -

M ANAGEMENT 

P4GE 

21-10 

2 72 



R RULE 

20-51 

20-52 

20-53 

20-54 

20-55 

20-56 

TSG 291 

N A S A  - Ma n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECTICI'J 2 0  - COI'Ml.NlCATICI'JS #JD !NSTR\.MENTATICI'J 

CONDITION/MALFUNCTION · PHASE 

LOSS OF CSM TM 

A, HBR CI'J LBR ALL 

6. ALL TM LACNCH 

EO 

LO 

POWERED 
DESCENT 

LUNAR 
STAY 

LOSS OF CRITICAL LAUNCH 
INSTRUM::NTATI Q\1  

EO 

TLC 

LO 

LOSS OF ONE CSM PMP ALL 
POn'ER SUPPLY 

LOSS OF BOTH CSM EPO 
PCNIER AMPLIFIERS 

ALL 

SCI ENCE 

LOSS OF THE SCE EPO 

TLC 

Ll.NAR 
ORBIT 

LUNAR 
STAY 

COMPLETE OR PARTIAL ALL 
LOSS OF SCIENTIFIC  
TM SCIENCE 

MISSION REV DATE 

APOLLO 15 FNL 5/3/71 

RULING CUES/NOTES/COMMENTS 

SPECIFIC  

A, CONTINUE MISSION 

B . l .  C()\JTJNUE MISSICX\1 

2 .  ENTER NEXT BEST PTP 

3.  NO-GO FOR Ll.NAR 
OPERATIONS 

4, CCI'JTINUE MISSICI'J 

5 .  LM LI FTOFF AT THE NEXT 
ASCENT OPPORTCN I TY. 

CONTINUE MISSION 

ENTER NEXT BEST PTP 
NO-GO FOR TLI 

CONTINUE MISSION 
NO-GO LOI 

NO-GO FOR LUNAR OPERATIONS 

CONTINUE MISSION 

ND-GO FOR TLl 

CONTINUE MISSION IF HI 
GAIN ANT IS AVAI LABLE 

CONTINUE MISSION 
BASED ON AMOl.NT OF SCIENCE 
DATA lHAT CAN BE OBTAINED 

CONTINUE MISSION 
NO-GO FOR TLI 

CONTINUE MISSION 

CONTINUE MISSION 

Ca-.ITINUE MISSION 

CCX\ITINUE MISSIQ\l 

COOTINUE MISSI<l\1 
BASED ON AMOl.NT OF SCIENCE 
DATA TI16.T CAN BE OBTAINED. 

SECT! ON 

COI'M & I NST 

GROUP 

CSM INST -
SPEC I FIC 

REF CSM MAL PROCEDURE. 

COMM 10 - MSFN REPORTS LOSS OF 
REAL-Tit"E PCM, DSE MAY BE UTI L I ZED 
FOR TM l F AVA! LABLE. 

PAGE 

20-11 

NASA- MSC 



R RULE 

20-57 

20-58 

20-59 

20-60 

20-61 

TSG 291 

N A S A  - Ma n n e d  S p a c e c r af t  C e n t e r  

M I SS ION  RULES  
SECTION 2 0  - C<l'Ml.NICATIONS - INSTRUMENTATION - CONTINUED 

CONDITION/MALFUNCTION 

LOSS OF TRANSMITTER 

LOSS OF HGA 

LOSS OF DSE 

LOST GROl.ND TO 
RESI STOR NETWORK 
FOR LOGIC OR PYRO 
BUS VOLTS 
MEASUREMENTS 

LOSS OF AUX BAT 
GROl.ND TO RESISTOR 
NETWORK 

RULE NUMBERS 
20-62 THROUGH 
20-65 ARE RESERVED. 

MISSION 

APOLLO 15 

PHASE RULING 

ALL CONTINUE MISSION 

SCIENCE . CONTINUE MISSION 

ALL 

SCIENCE 

ALL 

SCIENCE 

LAl.NCH 
EO 
TD&E 

ALL 

ALL 

REV DATE 

FNL 5/3/71 

BASED ON AMO\.!<T OF PHOTOGRAPH I 
PHOTOGRAPHIC  DATA THAT CioN BE 
OBTAINED. 

CONTINUE MISSION 

CONTINUE MISSION 
BASED ON AMOl.NT OF 
PHOTOGRAPHIC DATA THAT CAN BE 
OBTAINED 

CONTINUE MISSION 

CONTINUE MISSION -
ONLY REAL-TIME DATA WILL BE 
AVAI LABLE 

CONTINUE MISSION -
ARM BOTH SYSTEMS 

CONTINUE MISSION -
DO NOT ARM AFFECTED 
SYSTEM l.NTIL SEQUENTIAL 
GO/NO-GO PRIOR TO ENTRY 
l.NLESS OTHER SYSTEM FAILS. 

CONTINUE MISSION 

SECTION 

CG"M AND JNST 

GROUP 

CSM INST -
MANAGEMENT 

CUES/NOTES/COMMENTS 

ARMING AFFECTED SYSTEM WILL RESULT 
IN LOSS OF FOLLOWING PCM 
MEASUREMENTS : 

LOGIC A 
SC2142R FC I 02 FLOW 
SP0930P FU SM/ENG INTERFACE P 

LOGIC B 
SC2 l40R FC 2 H2 FLOW 
ST0832K ALPHA CT RATE CHAN 3 

PYRO A Sfffii3R FC 2 02 FLU</ 
CT 00 18V SCE 10 FDC 

PYRO B 
SC2139R FC 1 H2 FLU</ 
ST0831K ALPHA CT RATE CHAN 2 

LOSS OF GROlX'lD WILL RESULT IN LOSS 
OF THE FOLLOWING PCM MEASUREMENTS : 

SC2140R FC2 H2 FLU</ 
ST0832K ALPHA CT RATE CHAN 3 
(SAME AS LOGIC B IN MR 20-60) 

PAGE 

20-12 

NASA-M8C 



R I TE M  -- 1-----

N A S A  • Muned S'lctc nft Center 

MIS$1011 lULU 

SECTtON 20 - COM,UN I C A T I UhS AhD INST�UMENTATtON - CONTINUED 

-------

' GENEUL ' 

20-66 A .  B A SEL,I N E  REQUIREMENT 

l0- 6 7  

CRITICAL INSTRUMENTATION - CRITICAL INSTRIHNTATI<Jol I S  n'IAT INSTRUMENTATI<Jol1 <N!OARD OR 1M 

DURING MSFN K!S, OR CNIOAAO <JolLY DURING MI'SN LOS, REQUIRED TO 'IERIFY MISSICtl GO/N()..GO 
CRITERIA 

B. LUNAR S T A Y  ADD I T I CNAL R E W I RE M E N T S  

L M  LB� OR H B R  T M  I S  R E Q U I R E D .  I F  lM TM DATA I S  l O S T  D U R I N G  A N  E V A ,  THAT E Y A  W l l
.
L �E 

C U N T I  NUED 

THE M I S S I ON W i l l  8E �ONT I NU6D W I T H  THE �OSS OF THE---

• •  L M  UPOATA L I NK 

o .  L H  C A U T I ON AND WARN I NG S YSTEM 

c .  L M  O S E A  

u .  E V A  T E LE M E TRY 

E • L M  F M DOW HI NK 

F .  L M  uSB RANGING I PRN I 

G .  VHF RANGI NG 

H .  GCTA 

I • L C K U  

RULE N U M B E R S  2 0 • 6 8  TH�OUGH 
20-7J ARE R E SEK�EO. 

M I SStON REV DATE SECT lliN 

A POLLO 15 F Nl 5/l/71 COMM AND INST 

GROUP 

LM I N S T 
GENERAl 

P A GE 

20·1� 

2 76 



< I T E M  

NASA - Ma nned Sp1c:ec:nft Center 

MISS ION RULES 
S E C T IOK 2 0  - COMMUNI CAT IONS A N D  INST RUMENTAT ION - CONT I NUED 

' MAN .. GEMENT ' 

20• 7 1  L M  U S B / T �  MANAGEMENT 

A ,  F O k  NORMAL LM PO.E R E O U P  PHA S ES , THE LM ST E E R ABLE ANTE�NA W I T H  THE POWER AMP L I F I E R  W I L L  Hf 
USED, DUR I NG  LUNAR S TA Y o  THE POW ER A,PL I F I E R W I L L  BE TURNED OFF , LBR THo PlSS o  AND VU I Ct 
C I RCU I T  MARG I N S  A R E  H E Q LAT E ,  

B ,  D UR I NG P ER I OD S  GF L "  CUT-Cf•SUTI.QN QCNUCT ( LUNAR HR S I OE l o  THE TM B l l  R A T E  W I L L  e E  
S � l  TCHE U FROM H b R  T C  L B R  AND T R AN S M I T T E D  T O  T H E  C S H  OVER VHF B E � C E P T  DUR I NG VHF RA.NG I Mi 
ANU P E R I CD S OF C R I T I OL V O I C E  CCM�U � I CAT I'DNS, 

2 0 - 7 2  SYSTEM MON I TOR I NG 

DUR I N �  S L E E P  P E R I O D S  T B D  C R EWMEN WI LL S L E E P W I T H  H E AD S ET S TO MON I TO R  FOR MA S T E R  AlARMS OR GROU�O 
CUHMUN I C A Tl ONS. 

"ULE NUM b E R S  20-73 THROUGH 
2D- 15 ARt R E S E R  VEO, 

M I S S I ON R E V  D A T E  SECT UlN 

A POLlu 15 f�L 5 1 3/71 COHH AhO INST 

GROUP 

lH I N S T
MANAGEHENT 

P AGE 

2()-15 

2 17 



RULE 

20-76 

20-77 

TSG 291 

N A S A  - M a n n e d  S pa c e c r a f t  C e n te r  

M I S S I O N  R U L E S  

SECTI()'.l 20 - CQYMLNICATI()'.l liND INSTRll'IENTATI()'.l - C()'.lTINUED 

CONO IT ION/MALFUNCTION PHASE RULING . CUES/NOTES/COMMENTS 

SPEC I F I C  

LOSS O F  LM 1M REF LM M<\L PROC COI'M 6 

A. LOSS OF LBR ()'.lLY ALL A. C()'.lTINUE MISSl()'.l 

B. LOSS OF HBR ()'.lLY ALL B.  CONTINUE MISS ION MSFN REPORTS LOSS OF PCM. 
ADEQUATE DATA TO MAKE FINAL GO/NO GO 
TO CONTINUE POWERED DESCENT. 

C. LOSS OF ALL TM DOCKED c. I .  C()'.lTJNUE MISSION-
NO-GO FOR UNDOCK I NG 

PRE PO! 2. RETURN TO VICINITY OF CSM 

POWERED 3. C()'.lTJNUE MlSS!()'.l I F  
DESCENT ADEQUATE DATA IS AVAI LABLE 

TO M<\KE FINAL GO/NO-GO 
DECIS!()'.l (TM OR ()'.lBOARD 
DISPLAY) 

LUNAR 4. NO-GO FOR NORM<\L STAY 
STAY TIME liND TWO MAN EVA. 

ONE MAN EVA ACCEPTABLE 
IF 0/B MONITORING I S  

AVAILABLE 

DUAL 5 .  CREW RETURN TO LM AND 
EVA ATTEMPT TO RE-ESTAB LISH TM 

LOSS OF CRITICAL 
INSTRlJ'IENTI ON  

DOCKED DO NOT UNDOCK 

UNDOCKED DOCK ASAP 

LUNAR STAY LIFT OFF NEXT BEST OPPORTUNITY 

RULE NUMBERS 20-78 
THROUGH 20-80 ARE 
RESERVED 

MISSION REV DATE SECTION GROUP PAGE 
LM INST - 20-15 APOLLO L5 FNL 513171 CQYM AND INST SPECIFIC 

NASA- MSC 



1\ I T E M  

-- ---- -

£ :"1- 8 1  

t.U- fl l  

N A S A  - Manned  Spacec raft Center  
M ISS ION  RULES  

SEC T I ON 2 �  - CC��U N ! C AT ION AND INSTRUMENTAT ION-CON CLUDED 

r 
-- - - - - - - - - - - - - - - - - ------- ----- - · - - - - --' C S M- l NS TRUME NT ATUON RE QU I R EM EN T S  ' 
----- ----- -------- ------------------- -

M t A S  D E S C K ! P T ! DN PCM UNBOAKD T R ANS OUL EKS C A T E GO R Y  

ULlL V A L I D I T Y S I G NA L C T IJ 2 6 2 V  - - HD 

USB K EC E I VE R AGC CT0b20 E M E T E R  COMMON HD 

U S A  !<. [C E  I V E·R E R tWR CT060 4 F  - - HD 

u ::. t:  T A P E  M O T !  ON C TOO I 2 X  T B  - HO 

C i t  T I ME C T O I 4 5 F  - - HD 

s e e  t o  vue C TOO I 8 V  - - HD 

s e t:  , vue C 11)') 1 7 V  - - HO 

s e e  2 0  voc C T Q0 1 5 V  - - HD 

SC I: - 2 0  vue C T Q ,J l 6V - - HD 

P L M  H I  R t F  8 5  PE RC E N T C T 0 1 £ 5 V  - - HD 

P C. t-1  rl l K t: F  1 5  PERCENT C'r0 l 26 V  - - HD 

H I  G o\  I �  AN T P U S ,  P I TCH S T O I 5 2 H  - - HD 

H I  GA l �  A U  PO S, Yh S TO I 5 3H - - HD 

H G A t> E A M  W l D TH s w  P O  S-NA P CTO I O I X  - - HD 

HGA t\ E A M  W l l H H  s .. P O S - i"! E C  C T D l 6 2 X  - - HD 

H(.,A T KAC K sw P G S-AUTO C T O i o 3 X  - - HD 

HGA T R AG !'. s •  PC S·RE ACQ CTG ibH - - HD 

."1 A $ T� R U N I T  T E M P  S T0502 T HD 

� L A  VI:: UN! T T E M P  S T05o3 T  HO 

-- --- ---------------------------- - ----
' L M - l N S TKUMeNT A T ! G �  R E QU I R EM E N T S  ' 

---- ------- ---------- -----------------

M E A S  O E S C R ! P T ! C N  PCM ON BOARD T�ANSOUCERS CA TE GORY 

Pt; M u sc F A !  L 2 GL0422V - - I O F  2 

PCM 0 sc fA l L 3 GL0423V - - 'HO 

C. A L  o 5  P C T  GL�40 1 V  - - HO 

L A L  t 5 PC T GL0402V - - HD 

M E T  GL050 1 W  - - HO 

c ANO W t- A l l  GL40 54X C AUT ION - HO 

MA S  Tl: R A LA �,. GL4069X �A S T ER ALARM - HD 

UuA > lA TU S GT 044 I X - - HD 

S-tiND ST PH e�R GT 0992 B - - HD 

�-BN[J RC VR S l G GT0994V M E TER - HO 

/ C AUTION 

S T < E • A BLE A � T  HMP GT04�4 M ETER - HD 

/ C AU T I ON 

XM TR PO GT0993 ----- - HD 

LC R U  R A D ! A TCR TEMP R TSOO I T  �ETER �E OU"OANT HO 

L C RU SUB S Y S T E M S  VCL TAGE � T 80!J3 T M E T E R  - HO 

M l  SSI ON R EV CATE SECT I O N  GROUP P AGE 

A P CLLO 1 5  F NL 5 13 1 7 1  COMMUN ICAT I ONS PRfl AUNCH 
AND l N ST R REQMTS 20- 1 7  

2 14 

-

M I S SI ON R U L E  R f f  

20-42 

2 0 - 4 2 , 20-7A I 9 ) , 
20·8� 

20-42 , 2 J-46 

211-4 7 

20-56 

20-56 

MI S SI ON RUL E R E F 

2 0-6 7 

20-6 7 

20-98, 20-71 

20-67,20-76 

20·3� 

2 0-3� 



21 LM S E Q U E N T I A L  
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.ASA � Mlftftt4 SJICtcrlft Ctnttr 
MISSIC)N aULES 

SECTION Zl • LM S EQUENTIAL AND PYROTECHNIC 

R I H M  

I 

, .. 

GENERAL 

2 1 • 1  TO I NI T I A TE MANNED lM ' IS S ICN PHAS ES, THE PYROT&CHHIC SYSTEM MUST PROVIDE THE M I N I MuM 
C APA• I LI TI ES AS DEFINED IN THE TELMU GO/NB•GO CRIT E R I A ,  PAGE 3·27. 

l l · <:  OI: F l >�I T ivNS•·• 

LuSS OF PYRD SYSTEM 

A ,  PYRG SATTERY VqLTAGE CEGRaCING ON SUCCES S I V �  INFL IGHT VOLTAGE READINGS OR VOLTAGE LESS THAN 
TBO VDC 

rl, UNA8LE TU ARM SY&TE� 

R t  5tR YEO 

I n ! A SC t N T  ANO OESCE�T pAGES aRE CONS IDERED NONR "iiDLY ATTACHED IF THE G I L LCTINE F A I L S  TO SEVER 
THt I N H R S TAGE U�Hi l l tAlS ANO ALL ' OTHER IIHERSUGE ATTACHMENT POINTS HAVf � E LEASED, 

KULf NuNbERS  2 1 •5 THROUGH 21•9 ARE RESERVEC 

M I SSION REV DATE SECTIO� GRUUP 

APOLLO I S  FNL 5/)/71 LM SEQUENTtAL GENERAL 

PAGE 

AND PYROTECHN I C  21•1 

2ti l  



I 

i 

R I TE M  

NASA - Mlnntd Splctc:nft Center 

MISSIO N  IIUL.ES 
SECTION 2 1  • LM SEQUENTIA� AND PY�OTECHNI C  - CONTINUED 

MAN,GEMENT 

2 1 • 1 0  APS W i ll �O�INALLY B E  PR E S SU R I Z ED IMME D I AT ElY P R I O R  f.O &TAGINGo APS W I LL NOT NORMALLY ee 
PRESSURI ZED MORE lHAI< 24 HOURS PRI OR TO THE L AST APS BURN•·- HOWEVER, IN A CONTINGENCY CAS E ,  THE 
APS H A Y  bE PRE SSURIZED UP TD 3•112 OAYS PR IOR TO T H E  L AST APS BUR N ,  

2 1 · \ l  I F  UNABLE T O  D E PLOY ONE � R  MCRE LAND I N G  GEAR, A L A NDI NG W ill NOT B E  ATTEMPTEC, DESCENT ENG I �E 
BURNS WI Ll BE C�NTINUED S I �C E  CONTR�L PROBLEMS ARE NOT EXPECTED TO E X I S T  AND DAMAGE TO THE 
LANDII;G GeAR FROM THE BURN � I LL NOT AFFECJ ALTERNAT

,E M I SS IO N S ,  

2 1 · 1 2  UNDUC kEO S TAGI NG W I TH ONE P Y R G  SYSTEM W I LL B E  PERFORMED O N L Y  I F  A B SOLUTELY N EC E SSARY TO MA I NTA IN 
CkEW SAF ETY. 

21- 1 l  R E SE R VE U  

2 1
.
• 1 4  A f U NC T I UMlL Y  tot;f i RHEC F A I L E D  CLGSED K 1  O R  K 2  RELAY I S  CONS I D E R ED UNSAFE F O R  THE 

V I bRA T I ON/SHOCK ENV I RONMEN T ASSCC I AT ED W I TH THE l U N �R TOUCHDOWN, 

21- 1 5  P R I UR TU POl , A K2-Ko F A I LLRE W i ll BE CONFIRMED, 
PERFORM I NG THE STAG I NG F U�CT I CN o  

CONF IRMAT ION O F  A FA.flEO R E l A Y  REQUIRES 

21-16 o i TH THE I MP E ND I NG LUSS OF A PYRC SYSTEMC S I  DUE TG A DEGRADING PYRO BATTeR Y I SI , MANUAL STAG I NG  
U S I NG  B O TH SYSTEMS W i l l  B E  P E RFORMED P R I O R  T O  THE LOSS O F  THE BATTER Y I S ) ,  ·If ONLY A S I NGLE PYRG 
SYSTEM R E �A I N S ,  MANUAL S TA G I N G  �ILL BE DElAYED AS LONG A S  P O S S I B L E  CONTINGENT ON MR 2 1 •20, 

2 1- 1 7  I F  MANUAL STAG I NG ATTI TUDfiDES GOX PMESSU«E CONST R A INfS CANNOT 8 E  ME T ,  MANUAL STAGING W i l l  
B E  PERFORMED. DES G O X  T ANMS o l lL BE V E NT E D ,  I F  NECESSARY, TO INSURE S A F E  MANUAL S TA G I NG, 

2 1- 1 8  NO DETEC TABlE PYRO SYSTE � FAi lURES WILL BE CAUSE FOR EVA TERM INAT ION, 

21-19 THERE I S  Nil REQUIR E M E N T .  TO MA I N T A I N  A I.M STAGING CAPAB IL I TY FOR OR BI TAL A L TERNAJE MI SSIONS, 

M I S S I O N  R EV OATf S E C;J  ION GROUP P AGE 

APOLLO I' FNL 5/J/71 LM SEQUENT I AL MANAGEMENT 
AND P¥ROT ECHN I C 2 1 - 2  

N C T  

282 



N A S A  - Ma n n e d  Spacec raft Center  
M I S S IO N  R U L E S  

SEC T I O N  2 1  • l �  S E QUENT I AL �NO P Y R O T t C HN lt - CON T I NU f n  

k K UL I  CU�ll l T I ONIMALF U �C T I ON ' PHASE 1 �UL I NG ' CUI S/N O T E S /COMM E N T S  
- - - - - - - - - - - - - - - - - - - - - - - ------- - - - - -- - - - - - - - - - - - - - � -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -- - - - - - - -- - - - - - - - - --

2 1- 2 1  L u S S  OF l:1"4E uR 

PYRO S Y S T E M S  

2 1 - 2 1  u;�A ij l E  T U  U� A R �  
PYkll S Y > T E • I S J  

l l - 2 2  k E SEk VED 

"JTH 

M I SSI ON 

' ' 
' ' 

SP E C I I- I C  

' ' 
' ' t R E f  M A L F  PROC ED---
' ' 
' ' t l ED f< E L A V  
' ' 
' DOC K E D  ' 

• . 
J .  C O NT I NU E  M I S S I ON I R E F ��= 2 1 - 1 2 .  , ,.., 

. 
t UNUOCKEt) . 

' P R E - P O l  ' 

' P O W E R ED 1 
' D E S C E NT ' 

1 L UN A� 

1 S T A Y  

2 .  NO-GO C I RC 

3. NtJ-GO P O l  

4 . l A I  P O I  T O  D I C
ABORT 

. 

. 
' 

I B I  D I C  TO TOUCHDOWN• ' 

CONT I NU E  M I SS I ON ' 

5 . 1 A J  L I FT OFF A T  N E X T  

" E S T  OPPORTUN I TY 

I B I  MANUALLY S T AG E  

' A l l  • CC N T I N U E  M I S S I ON-
1 t-.L-UG P O I  

f\ F t  M A L F  PkOC S:fl---

' l f:D � F l A Y  
0 

1 FLR UNS T A G E C  G P E RA T  l L.•'�• 

• PL A C E  ONE A S C ENT 

• eA T T EkY CN eUS POW E R I N G  
' TH E  AC T I V E  GU I DANC E 

' C SM R E �C U E  "'A Y f\E A E WU I REO OUE T C  
· � C S  �< E UL I N E  
• 

I S Y S T EMS . 

• STAG€ A.S KECU I �EU l N  uR B I T  1 
0 0 0 

1 PC W f: P E O  1 .6 � 0 k T  1 
' D E S C E t-. T  I I 
• 0 0 

' L UN A R  1 CUNT I NU E  M I S S I CN I f  1 
' S TA Y  I I J\I A LlV E R T E i'H S T AG I NG I S  • 
1 � Af.CI:PT�BlE: W I T H  . R E S P E C T  • 
I I Tf. LAND I NG ATT lTIJUE / D I:: S I 

I • GCX T ANk P R E S S URES . I 
0 • • 
I ' I F- I NA D V E R T ENT � T hC d NG I;, 1 

1 1 Uf>oACC EPTASL E 1  L I F T O H  AT I 
1 • Nr x r  b E S T  C P PCPTUN I T Y .  • 
. . ' 
0 • 0 

0 • 0 
0 0 0 
. . . 

R E V D A T E  > E C T I C h GRL:UP P A GE 

A P CLL� 1; F � L  5 /3/71 LM S E w U E N T [AL S P EC I F I C  

AN D PVROTECH' I C  2 1 · 3  



NASA - Ml n n ed Sp1cecrart Center  

M I S S IO N  R U L E S  
SEC T I O N  2 1  - L M  S EQU EN T I Al AND PYROTE CHN I C - CONT INUED 

k NULf L UNU I T I ON /MALFUNCTION' P H A S E  ' RUL I NG ' CUF S/NOTE S/COMM E H S  
- - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - ---------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

2 1- 2 3 UNABLE TO STAGE 

A. A!>C E NT AND 
UE SC E N T  STAGES 
ST I LL " R I G I D L Y  
T 1  E D  TOGE THE R  

t R N D l  

o .  I N C O M P L E TF • RNDZ 
S T A G I NG , VE H I C L E  1 
NU T R I G I D t 

L l - 2 4  A R � L A Y  K2-K6 

C o NF I R ME D  C L U S E D  
I OOCt< fC 

. 

. 
• 
. 
• 

• 

' A. I .  C C NT I •U E  M I S S I ON 

' 2 .  U S E  RCS FOR 
' MANEUVE:kS 

' i H I �  IH!L E ONLY A P FL I E S  TO A L T E P N A T E  
1 M l S S HJ N S  

' A . C S "'  R E SCUE' M A Y  BE I N I T t A T E O  DUE 
' TU R C S  R E DL I N E S  

' B. 1 .  E X f C U T E  C S M  R E SCUE ' 6 . FVT M A Y  BF R E C:U I RE O  B E CAUSE Ct 
' 1 INAI1 ll  l TV TO DOC K .  
' 2 .  GC TG DR IFT I N G  F L I G H T '  

. 

• 

• 

• 

' A •  NO-GO NOM I NAL M L S S J ON-

1 S T AG E D  A L T E RNAT E 
1 M I S S I CN �AY Bt 
• P E RF URME C 

' FllR AL L M I S S ION S PHA S E S  PRI O R  TC 
' P O l ,  T H E  TR'JUB L F.: SHOOT I NG PROC E D U R E  
' lON F J RM I N G  4 V A l l O  R E L A Y  C L OSU R f  
' W I L L  R E SUL T I N  L C SS OF DE SC ENT POW E R  
1 AND M A Y  R E �ULT I N  STAGI NG. 

• uNor. c � E o  • a .  Nc�Gc �C � I N �L M i s s t uN- • 

S T AG E D  A l T E RNAT E 
M I S S  I c •  •AY BE 
PERF ORME C 

• PR F. - P C I  • c .  fi!G-GC PO I -

• POW C R ELJ 

1 0E S C E" T  

1 lU�Ak 
I S  T A Y  

M U Le NUMB E R S  2 1 -2 5 ' 

THROUGH 21-49 t 

A R E  k E SE R V E D  • 

S T AGED ALT ERNATE 
M I SS I ON MAY BE 
P E ><FORM E C  

1 0 .  1 .  A t! C � T  

' 2. O P E N  APPROPKI ATE 
' L O G I C  PGWER C B  
' P R I OM TO MAS T E R ARM 

• e .  l . · C ONT f "'U E  M I S S JCN 
• 

. 

' M A S TfR ARtot ON I N  FA ilED S Y S T E M  MAY 
0 !> TAGE LM. O P E N I NG  P Y R O  SYSTEM e 
' L U G I C  POWE� CR W i ll RE MOVE REDUNDA•T 
' EN G I NE ON S I GNAL . 

2 .  O P E N  APPROPK I ATt ' 

L O G I C  FGWER C B  ' 
P R I CR TU MAS T ER ARM 1 

M I SSI ON R E V  O A T £  S E C T I O N  GROUP PAGE 

APOLLO 15 F N L  S /3 / 7 1  L M  S E QUENT I AL S P E C I F I C  
ANO PYROT ECHN I C  21-4 

? 8 �  



" I H M  
-

- ---- -

2 1- 50 

NASA - Man ned Spac;ecratt Cen ter 
M I S S IO N  R U L E S  

SECTION 2 1  - LM SEQUENT I A L  AND PYROTE CHN I C  - CONCL UDE D 

-----------------------------

• PRfL AU�CH I NSTRUMfNT A T l UN • 

- ----------------------------

M E A S  U E SCR I P T I UN PCM UNI:WARO CA H GUitY M I SS J CN 

EO  RL Y A K l -K6 GY02 0 L X  5 V S  A ST A u l  NG L I GHT " 2 1 - 1 . z .  
CuMMUf� 

CAU T I UN Hll 
L I GNT 

tU k L Y  6 K 1 -K6 G Y0 2 0 2 X  :iYS B S T AG I NG L I GHT " 2 1 - l ' z .  

EIJ �l y A K 7 - K l 5 GY0 2 3 D  - ----- -- HD z t - 1  , 1 8  

E D  H L Y  b K 7-Kl 5 u Y 0 2 3 2 X  - ------- HO 2 1 - l '  1 8  

:>EltC T E D  E O  b A T  _,.. ____ � t Tfk • 2 1 - 1 ' z .  
V O L T  

M I SS I ON R E V  D A T E  S E C T  ION GROUP P A GE 

A P CLL.O 1 5  F NL 5 /l / 7 1  L M  SEQUENT I AL P R E L AUNC H 

AND PV ROTECHNI C JNSTR 2 1- 5  

2 6 5  

-

RUL E R E F ERENCE  

1 8 .  z o ,  Z L  

1 a ,  z o ,  2 1  

1 6 ,  ) q ,  2 0  
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k I T E �  

NASA - Ma nned  Spacec raft Cen ter 
M I S S ION RULES  

SECT ION 2 1  - L� ELECT � I C AL  PU•ER 

1 GENE�Al ' 

, U - 1  T u  li'H T J A T E  MANNCD L M  /roiJ SS ION PHA S E S ,  T Ht E L E C T R I C AL POioiER S Y S T f "1  M U S T  P R C \tf OE TH E FlJL L :.; � J t-.c, 
M I N I MUM C A P A B I L I T I E S ---

N O T E  

L M  AC T I V E  R EN O E Z Vl.JU S / C C t>. T i f\GE:''lC't' � E TU R N  A 'l '>U�1 f .. O 

A .  llnC K EO h i TH HA T( H U P E �  A t-. 0  T U N N E L  C l t � R  

L .  COR OR L M P  tl U S  

2 .  T � �  U E 'lC E N T  BA T T ER I E S � J T H  A S StlC I A T E� f � E D E R  ( I R  U N �  A SC E � T  R� T TE R Y  W I TH 
A S �OC I A T fO F E E DE R  

; .  SUF F I C I EN T  A V A I L A d L E  A > C E N T  C R  U E S C bH H EC T k i C AL ENE,GY T O  CO . PL t TF THE 

PLANNED A C T I V I T Y  P E R I CO 

h .  U t1C !(. E 0  ,. J TH H A TCH C LG S E C  

1 .  CU" ANO L • P  B U S E S  

2 .  T o L  D E SC E N T  B A T T E R I E S P L U S  O�E A S C E N T  �A T T E R V  J A  � J T H  A S C E N T  BA T T f O J E G  

3 .  BCTH A SC E N T  F f F C E R S  

• •  SUFF I C I E NT AV A I L A B L E  A S C ENT O R  D E S C ENT E L ECT A I C AL EN ERGY TO c n • PL t TF THE 

P L A N N E U  AC T I V I T Y P E R I OD PLUS A M E S E RV E  nF 1 HOUR 

C .  U�DUCKE D / S E PA R A T I DN MD SUBSt�vENT PHAS e S - S E t  L M  T fLMU GO /NO cO C R I T E R I A  QN PAGE 3-27 

HI SSI ON R E V  C A T E  S E C T I O �  G ROUP P AGE 

A POLLO 15 F NL 5 /3 / 7 1  LH E L E C T R ICAL G ENERAL 

22-1 

I o 7 
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2 2- 2  

N A S A  - Man ned Spacec raft Center  
M I S S IO N  RULES  

S EC T I U� 2 2  - L M  E LEC T R I C A L P U W E R  - CUNT INU� O 

tJ < f l N I T I ON S---

L l l $ �  OF COR OR L MP �US 

A ,  l MB I L I TY TO M P I NT A I� �US V O L T AGE G R E A H R  T HAN 2 6 , 5  VOC 

� .  A B U S  CURR l N T G P E A T ER T H A N  U R  EQUAL T O  9 0  A M P �  

L J S S  tJF A N  E P S  6AT T E P Y  

A .  l3A T T E H Y  O U T P U T  L E S 5  TttAN U R  EQU AL T U  2 A MP� )rjHf N CtJNNEC T E U  T u  A A t.; S  

.1 . T E to:PEKATUHf G k F A T E R  TI-AN OR E loiU A L T C  145 DtG  F )rj ! J H V{]l TAGF EQUAL TO (I.J'.ISTAGED 

CL�F l fiUR A T l G � I  LR L E S S  T H A �  �UM I NAL ( ST A G ED CuNf J GU�A T I UN I , AND C U RR F NT l f S S  
THAN �OM! NAL 

C ,  l MB I L ! TY TO M F f T  V O L T A G E  k E GU L A T I C �  AT R E ..; U l k E C  L ' J A O  

� .  I NAB I L I TY TO O E  C D � • E C T E O  TO A f E E DER DU E T O  A eAL r UN( T l UN E O  E C A  

t .  d A l T t K Y OPt.N C I P CU I T V O L T A G E  BELCW n . H  VOl. S T E A i l Y  S TA T E.  

L O S �  O F  A D C  b U S  F E E O C R  

A .  DE SC E NT - I NAA I L I T 'f'  T C  U S E ,  AS A Plln t: i<  P A TH , TMf t L ECH ( CA L  CO"'!'I E C T J ON S  FK\J�. 

THE G U T PU T  T F R M J �A L S  OF T H E DESC ENT ECA' � T,) T H r  OFR 

� .  A S C. E N T - I N A B I L I TY T O  U S E , A S  A PCW E R  P A T H ,  THE EL ECTR I CAL CU•mfC T IU N S  F ROM 

THE �U T PU T T f R ¥ J �A L S  Lf T H E A�C ENT E t A • � TU T H E  P A T  F E EU T I F C I RC U I T 

b R E A K � R S  

L I J S S  UF u V E RC U R K E I\l f  PRl:T E C T l C N  

L U S S  

A. .  DEf l td TE l f i S S  l F ---

( l )  U�TH C I RC U I T e R EAKERS POwE R I N G  THE E CA 1 S  F A I L  n p � �  I AL L O E S C �� T  OR A L L  A S C E � T  
d A T TE � I F S O E P E �DE�T Ch � H I C H P � I R  U F  C I RCU I T  B M E A� F R S  F A I L E D  I 

1 2 1  F A I L UR E  O f  �N � S CENT b A T T C �Y hCRMAL F E E C  tUN T �C TO� 

( 3 1  dOTH l � P  AN C C C R  B U S E S  ARE F�U SOL E L Y  UY T �tE � AM E F E E D E R  P A I R  

R .  PROB A B LE LOS S I F ---

OF 

. . 

d .  

c .  

I I I  UNASL E TU M EA SU RE A d AT T ERY CURRENT BOTH ONBOARU ._U o •  T E L E METRY 

1 2 1  UNABLE:. TO T A K E  THE �ATT E R Y  OFF L I NE 

A N  I � V E R T I: K  AN D t o •  A S S O C I A T E D  AC O l � T R ! BUT I ON 

Al B U S  VOLl A G E  LESS  Tt1AN uR EQUAL 1 0  1 1 0 . 5  u �  L> � E A H:P THA'i OR 

T C  l ,U) V AC 

AC b U �  F R E �� E N C Y  L E �S T H A N  OR E lo!U .AL T O  j91) OR t.J.I f A T t: R  T H A t-�  OR 

TC 4 1 0  Hl 
PCnE R CANNOT B E  SUP P l l t. D  TU AN A C  dUS 

E QUA L 

E QUAL 

<<-3 AN Y S PE C I F I C  E P S  M ! S S I CN RULE •E�U I R I NG A NEXT B E S T  OPPORTUN ITY L I F T-OFF •ILL BE CAUSE f C� 

TE R MI NA T I ON OF AN EVA, A O C I T lCNA L L V , A CREWMAN W IL L  R ET UR N -.oM THE E VA TO CORRECT T " E  

F lJ L L O � I  f�G ---

A U E SC E N T  � A T T E R Y  M A L F U � C T I O N  R C YU L k i � G  THE B A TT E R Y TO 8 £  T A � EN OFF l i � F .  

•ULF NUMbE R S  2 2-4 THkOUGH 2 2 -9 ARE �ES E RV E C ,  

M l  S S T  ON R E V  C A T E  S E C T I O �  

A POLlO 1 5  F NL 5 / 3/7 1 L M  E L E C T • I C AL 

GROUP P AGE 

G EN E RAL 

2 2- 2  



N A S A  - Man ned Spacecraft Center 
MISSION RULES 

S E C T I ON 2 2  - l M  ElECTR I CA l  PC W E R  - CONTI NUED 

R I T E M  

. 

,-

' MANAGEMENT ' 

U- 1 0  THE M I SS I ON Wl.ll B E  CONT I NUED AFT ER l i FTOFF W iT H  T H E  lOSS O F  OVE R CURR EN T  P RC T E C T I ON. 
PROTE C T I ON I S  lOST PRI OR TO L I FT-OF F ,  A HOLD W ILL B E  CALL ED. 

I F  T H I S  

A .  I F  OVERCURRENT PR O T E C H O �  I S  LOST O N  A N  IND I V I DUAL D E S C EN T  B A T T E R Y ,  T H E  B A T T E R Y  W I L L  e F  

LEF T CNL I NE E XC E P T  FOR E V A .  

B .  TO MON I TOR CURRENT AND C e T AI N A CONSUMABLE TR END I F  ALL DESC �NT OVE R C U R R F N T  PROTE C T I ON l b  
LOST, , BOTH A S C E N T  BATT E R I ES W I LL B E  PARALL EL E D  W I TH THE D E SC E N T  BA T TE RI E S  P E R I O D I C A LLY 
DUR I NG AC T I VA T I UN .  · C�R I � G  LUNAR SURFACE OPER A T I ON S ,  W I TH T H E  COMPUTE R S  OFF , THE A S C E � F  
B A T T E R I E S  W I L L  BE I U R � E D  C N  ALONE FOR P E R I O D I C CURRENT MON ITOR I N G .  FOR PN EVA, THE CDR liN D  LMP 

BUSE S M i ll B E  S Pl i T  I TH E  CROSS-T I E  C I RCU I T  B R E AK ERS ON PNL l·b O P E N E D ! 

C .  I F  O N E  CR BOTH A S C E N T  B A TT E R Y  NORMAL FEte CONT ACT ORS F A I L  OP EN. THE SPACECRAF T WI LL E E  
C ON F I GURED H H E N  I S C E � T  S TAGE ONLY OPERAT I ONS A R E  R E QU I RED, U S IN G  THE B ACKUP F EE D S  ON BOTH 
A SC E N T  BA T TE R I E S o ! TH THE CROS S T ! E S  l EFT OPEN . 

2 2- 1 1  THl A SC E � T  B A T TE � I E S  W I L L eE PRECOND I T ION E D  FOR---

A .  A B U R T  STA G I NG w i TH T � C  A S C E � T  B AT T E R I ES/ S P L I T  BUS O P ER A T ION - B Y  REMOV I �G A M I N IMUM OF 2 .5 
AMP HOURS F�OM T H E  B A T T E R Y  ON T H E  LMP. BUS ! NORMALLY BATTERY 5 1  A N D  A M I ,I MUM OF 5 AMP HOURS 
F R O "  THE BATTERY ON T t· E  C C R  BUS ! NORMALLY BATTERY bl I M M E D I A T E L Y  PR I O R  TO PO! . •  

a .  LUNI� L/0 C R  STAG I NG CUR I � G  COAST I NG FL I GHT W I TH TWO A SC E N T  B AT T ER I E S / S PL I T  BUS OPE RA T I O N 
BY R E MOVI NG A M I N I MUM OF 2 . 5  A M P  HOURS FROM EACH ASCENT B A T T E R Y ·  ! "ME D I A T E L Y  P R I OR TO 
D I SCC�NEC T ! NG THE L I ST D E SC E N T  B A T T E R Y  FROM EACH BUS . 

C .  LUNAR l/0 GK STA G I NG CU R I 'G COAST I NG FL I GHT W I TH ONE ASCENT B A T T ERY/TWO �US O P E R A T I ON - e v  
R EMUV ! NG A MI N I MU M  Cf 5 AHP HOURS FKUM HE R E H A I N ! M G  ASCENT B A T TERY ! M -E D I A T E L Y  P R I OR TO 
D I SCC��EC T ! NG TH• L A S T  D E SCENT B A T T E R Y  FROM T H E  BUSES • 

< 2- 1 2  THE B A L  LOAD C RO S S T i f S  1 30 A l  o i L L  B E  O P E N  F C R  MAIN PROPUL S I O N  BURNS, >T4G I N G ,  ANO WHE NE VE R �GS 
I S  I N  THE O P E R A TE MODE W I TH BeTH ' AE A' C I RCU I T  BR E AK E R S  CLOSED. RUTH BUS C ROSS-T I E S I I OOA I W I Lt. 
NOM I N A L L Y  NEVtR BE C L OS E D ,  E X C EPT DUR I �C C ES C E N T  B AT T E R Y  LOW TAP TO H I GH TA P SWITCHOV E R .  

22- 1 3  t L E C T R ! C A L  P O W E R  W I L L N E V E R  B E  I N T ENT I ONAL LY APPL I ED TO A SHOKT TO H E L P  D E T E R M I NE I T S  LOC A T I CN 
UNL E S S  TH E F E E DEk F A U L T  L I GH T  HAS F A I L ED. A GOUO BUS W I L L  NEVER BE tROSST I �O INTO A SHOR T CR 
P U � S I RLE SHCRTo 

22- 1 4  THE I N VE R T E R S  h i L L  B E  SW I TCH E D  FOR A VOLT A G E  LE.SS Tt-AN OR EQUAL TO 112 V AC  DR A F R E QUE Nt� 
•RtAT E R  THAN O R  EQUAL TO 402 OR L E S S  T HAN OR EQUAL TO 3qs HZ . 

M I SSI ON R E V C A T E  S E CT I O N  GROUP P AGE 

A POLLO 1 5  F �L 5 / 3 / 7 1  LM E L E CT R I CAL MANAGEMENT 
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N A S A  - Mlnntd Sptctcraft Center 

MISSION RULES  
SECTION 22 - l M  E LECT RI CAL POWER - CONTI�UEO 

R l lEM 
-- '  

�2- 1 5  oA T T o R Y  MANAGEMENT W I L L  B E  P c RFCP M E D  ONLY CUR I NG LUNAR STAY P Ek i O OS ,  T H E  D E SC E N T  BA TTER Y S T A T F  
OF CHARG� W I L l  BE K E P T  A S  EWUAl AS P R A C T I C A L ,  

2-16 FUR  A SHORTEU D E S C E NT F E E D E R ,  T�E ASCENT B ATT ER I ES W i l l  B E  P L A t E n  O N  NORMAL FE E D  W I T H  THF S� C P T  
I SOLA TED V I A  T H E  O E A D" A C E  R E L A Y ,  OPERAT IONALLY T H I S  R E S U L T S  ' '  T H E  L O S S  O F  All R E MA I N I •G 
UE SC E N T  E"L E C TR ICAl E N E R G Y  FGq CCNS UMA6LE CCNS IOER A T IONS, THf T HR f E  D E SC E N T  BA T TE R I E S  THA T > T I LL 
HAVE AN UPE RABLE f E E D  PA TH W I L L  BE U S E D  ONLY I F  NECESSARY TO M A I N T A I N  C R E W  S AF E TY ,  

2 - 1 7  A ,  I f  A N  A SC E N T  BATT E RY I S  CCNF I R ME D LOST A T  ANY T I ME E X C E P T  DUR ING POoFREO UE SC E NT , T H E  
R E MA I N I NG A S C E N T  BATTERY W I LL B E  U S E D  If R EQU I R E D  B Y  PL AC IN t; Tllf B A T TER Y G N  I T S  NORMAL A W  
BACKU• F E EOPATHS W I TH T H F  B U S  C R <; S S -T I E  I IOO A I  CB0 S CLOS E D ,  PR I L•k  H o  PRE S S I •G THE ABORT S T A GF 

B UTTON, THL: LJE SCENT B A T T E R I E S  ,_.UST BE TURNED Cff O N E  AT A T I :-.'. E W I T H  A "i SEC GI\lJ I N TE R VAL f Hl � I:. F IIJ  
EACH S W I TCH AC T I ON ANO T H F  D E SCENT E C A  CB' S 1 21 MU S T B E  :JPF:,eo. 

�. IF AN ASCENT BATTERY IS C Q N F I R M E D  LOST DUR I NG POWF MtU DF � C EN T o  THE PANEL I I  DE S ECA CB W i l L 
B� OP E N E� AND THEN THE B U S  C RCSS-T I E  l lO O A )  CB' S W I LL Hf CL U S�O W I TH THE R E M AI N I NG BATTE R Y  L E F T  
U N  I T S  NUR flli;AL f EEDP ATH .; PR I � R  TO P R ES S I NG T H E  ABOR T S T A G E  l\UTTON , T N E  P A N F. l 1 6  O E S  E C A  CB M t.; S T  
Bt O P E N E U .  I F  TH I S  CO NF I GUR A T I CN ! BO T H  D E S  E C A  C B ' S  OPEN I C ANNOT B E  P E R F O� �EO, T H E  Aeon W I LL 

BE AC C OMPL I SH E D  QN A S I N G L E  d u S ,  I F  T I ME PERMI T S  I P� I OR TO H I GH GATE i o  TH E R E MA I NI NG BATTERV  
W I LL A L S O  BE PLACED· UN I T S B�C�UP FEE DPATH I MM E D I A T E L Y  P R IOR TO STAG I N G AND T H E  D E S C E • T  
K A T TE R I E:; io l l L  BE TU•NED C F F  C N E  AT A T I ME W I TH A 5 S EC ON D I N T E R VAL B E TWEEN E A C H  SWI TCH ACT I C . ,  

C • A CONF I RMED LOSS O F  A N  ASCENT BATT ERY O U R !  N G  PUW ERED DESCENT IS CO!><S TU !NEO TO A REVERSE 
C Ut-o.kt:. NT . 

U .  U.\I O E k. !'lO U RCUHS T A NC E S  w i L L  TH E BUS E S  B E  CROSS T I E D  I F  THE PO S S I B I L I TY O F  A F E E D E R ,  S U S ,  C R  
C R U S S- T i l  SHUR T I S  THOUGHT T O  E X I ST .  

2" 1 8  FU R  A N  OPE N DE SCENT F E E D E R  O R  FCP T H E  LOSS (; F  TwO DESCENT BATT ER I E S O N  THE SAME BUS, TH E C RO SS 
T I E  o A L  LuAU C I RCUI T B R E AK E R S  o l l L  dE CLOSEO ON T H E  LUNAR SURFACE A N D  T H E  M I S S I ON C O N T I N U E D  
W I TH I N  THE CONSLI'ABLES BUDGET. 

1>2�19 F U M  A SHOR TED ASCENT F E E D E R  0� THE LUNAR 6U�FACEo T H E  A S C EN T  B AT TrR I E S  W il l  NOT BE CONNECTED 
UN T i l  THE NCMI ML T I ME T C  M E E T  PRECONO I T IO � I N G  REQU I R EM E N T S ,  

M I S S I ON R EV D A T E  S E C T IO� 

APOLLO 1 5  F N L  5/3/71 lM ELECT R I C A L  

GROUP P AGE 

MANAGEMENT 
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N A S A  - Ml n ntd S p1cecnft Center  
MISS ION  RULES  

SEC T I ON 2 2  - L M  ELECTRICAL POWER - CONTINUED 

k R UL E CUNO I T I ON/�ALFUNC T I ON • PHASE • !lUl l NG 1 CUES/NOTE S/COMM ENTS 
-- - - - - - ------------------------- - - ------------------- ------------------------ ----- - - -- ------------------

-----------
• S PE C I F I C  ' 
-----------• • • 

U - 2 0  L O S S  U F  H THER DC • ' . R E F  M A L F  PROC E P S---
B U S  . • . 

• • ' 1  UN STAGED DC RU S • ALL • A. DELAY S U G I �G AL AP . 
• • ' 2  STAGfD DC BUS 
t DOCKED • e . CONT I NUE M I SS ION . 
• • . 
• . 1 • DO NOT UNDOCK • 
. • . 
. . 2 .  CREWMEN OPERAT E . 
• • W I T H  C ONNECT I N G  ' L O S S  OF DC B U S  R E SULTS I N  L O S S  OF • • HATCH E S  OPE N ANU ' ONE PY PO SY STEM • . TUNNEL C L E AR . 
• • • . L O S S  O F  E I T HER DC B US OUR I NG 
• • 3 .  PERFOR� L IM I T E D  ' DESCENT E N G I N E  BURNS RE SUUS ,, . . S Y S T EHS EVALU A T ION 1 THROTTL l N G  TO 1 0 0  PERC E N T .  I F  O h  . . ' I N V  2 ,  L O S S  O F  T H E LMP BUS C AU S E S  
' UNOOtKEO • c. DOCK ASAP/ NO-GU C I R C  1 T H E  EN G TO SHU T DOWN UNLE S S  E NG 
• • I START .PB I  I S  DEPRESSED • 
1 PR E - P C I  • D .  NO-GO POl/DOCK A S AP • 
. • • 
• POW E ft  ED ' E • ABCRT • 
• D E S C E NT . DOCK ASAP . 
. • • 
' L UNAR ' F. L I FT O Ff AT NEXT • 
1 S T A V  . BEST CPPCRTUN I T Y  • 
. . . 

M I SS I O N  R E V  D A T E  S E C T !  U N  GRUUP PAGE 

APOLLO 1 FNL 5 / 3/ 7 1  LM E L E C T R ICAL S P EC f F I C  
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NASA - Manned Spacec nft Center  
MISS IO N  RULES  

S E C T I ON 22 - l M  t L ECTR I CAL PwWER - CONT I N U E D  

R R U L e  CUN O I T I O N I M A L F U NC T I O N •  P H A S E  ' RUL J NG I CUFS/NO T F S /COHM E N T S  
- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -----------�--------------- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

2 2 - 2 1 SHQRTW DC 
FE tOE R 

A ,  DE SCE N T  

" ·  A:>C E N T  

B U S  

Ml SSI O N  

' 
' 
' 

' 
' 

' 

1 ALL 
' 
1 UNLJOCK E C  
' 
' f.' R t:  - P O l  
' 

I P'U.,., H < E D  
1 U F. S C ( l\T 
' 

' L U N A R  

1 f. T A Y  
' 

1 A l.L 
' 

1 l)OC K F C  
' 
' 

' 
' 

' 
' 
' 
' 
' 

' 

' 
' 
' U N O C.: C K E O  
' 
' P R E - P O l  
' 
' 
' P D W E H EO 
' O E S C E � T  
' 

' L UNAft 
1 � T A Y  
' 

' 

' 
' 
' 
' 
' 

I A. l .  
' 

' 2 .  
' 
' 3 ,  
' 

' 4 .  
' 

' 
' 5 .  
' 

' 

I B . l .  
' 
' 2 .  
' 
' 
' 
' 

' 
' 
' 

' 

' 
' 

' 
' 
' ' ·  ' 
' 4 .  
' 
' 
' 5 .  
' 
' 
' 6 .  
' 
' 

R E V  C A T E  

' 
' 
' 
' 

' 1 
' 

CO�T l NUE • t S S I ON ' ? 
' 

NO GO C IKC/DOCK A�AP ' ·  
' 

COCK A S A P  ' 

' 
A B O RT ' 

DuCK A S A P  ' 
' 

L J  FTOf F AT NEXT B E S T  ' 

U P PCRTUN I TV ' 
' 

D E L AY S T A G I Nl. A L A P  ' · 
' 

CO�T ! �UE > I S S  I ON ' 

' 

I A I  DO NCT UNDOCK ' 
' 

l fl l  C R E W• E N  O P E R AT E . 

W I T H  CONN E C T ING ' 

HATCHES U P E N  A N D  ' 

TUN�EL CLF AR . 

' 

I C J  PEAFCRJII' L I M I T E D  ' 

SVS T E M S  ' 

EV�LU AT I UN ' 
' 

DOCK A S A P / NO GO c u �c ' 
' 

NO GO P O l  ' 

OOCK A S A P  ' 
' 

AB CRT ' 

DOCK A S A P  ' 
' 

l l FTuf f AT NEXT . 

B E S T  UPPURTUN I T V ' 
' 

UHUUP 

A POLLO 1 5  F � l  5 / l / 7 1  LM EL E C T R ICAL S PEC I F I C 

� f f H A L F PROC E P,---

Ui'j S T /IGEU OC BU S 

STA G F D  DC SUS 

� t l  MANAGEM E N T RULE 22-lb 

S � [  MAN A GE M E N T  PULE 2 7- 1 9  

P AGE 

2 7. - b  



N A S A  - Ma nned  Spacec raft C e nter 
M I S S IO N  RUL£S  

SECTI ON 2 2  - l M  E L EC T R I CAL POWER - CONTINUED 

K �UU: CU'"L d T l ON/MAt.F UNCTl U N '  P H A S E  t RUL I NG ' CUES/NOTE S/COMM E � T S  -- ---- ------------------�---------------------------------------------� ----------- ---------------------

·a- 2 z  lOSS OF A SCE NT 
bA T T t R  VI Sl 

A .  LU S S  GF CNE 
A ;, C E N T  B A T T E k Y  

d .  LU SS OF TwO 
ASCEN T d A T TEK I E S  

H I  SSION 

• • 
• . 
• • 
. . 
• . 
' DOCK EO/ ' A  • 

1\JNOL.C K E CI ' . • 
• . 
. • 
. • 
• • 
' P RE - P C I  . 
. . 
. • 
. • 
• • 
. . 
• . 
• • 
' PO W E R E D  . 
' OE SC H T • 
• • 
• . 
. • 
. • 
• • 
. • 
• • 
• . 
' l UN A R  . 
' S TAY • 
. • 
' Atl ' B. 
• . 
. • 
• • 
• • 
. . 
• . 
. • 

R E V  DATE 

. 

. 
I REf MALF PROC E P S---. 
• 2 STA GED DC B U S  

1 .  C CNT I NUE M I S S I ON- . 
NO-GO Cl RC ' 4  STA GED BATTER Y  . 
DO NDT STAGE U N L E S S  . 
D E SCENT BATT E R I E S  • 
AND 02 ARE DEPLET E D  • 

• 
2 .  RETUR � T G  V I C I N I TY . 

Of CS P" ASAP- • 
NO-GO P O I  . 

. 
DO NOT STAGE UNL E S S  . 
D ESCENT BATT E R I E S  . 
AND 0 2  ARE DEPLETED • 

• 
3 .  I A I  PO I T O  H I G H  G A T E  ' R f FfkENCE= R UL E  22- 1 7  FOR 

- ABORT ' CuNF IGURA T J llN 
• 

I B I HiGH GATE TO TO- . 
CCNT I NUE M I SS I ON • . 

. 
CO�f IGURE FOR . 
S I NGLE · BAT TWO • 
BYS ABURT • 

. 
4 .  L I FTCFF A T  NEXT . 

B EST CPPCRTUN I TY • 
• 

00 NOT STAGE ' NOTF--- T H I S  R U L F  DOE S 
1 A F T E R  POl + 'i + �l'\ 

DO N O T  UNDOCK . 
• 

DOCK ASAP I f  • 
U NOOCKED . 

. 
• 

S E C T I O N  GROUP PAGE 

A POLLO 15 F NL 5 1317 1 LM E L E CT R ICAL SPECH I C  
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N A S A  - Ma n ned S pacec raft Center  
M I SS ION  RULES  

S E C T I CN 22 - LM E L ECTRICAL POWER - CU1H INUEO 

R RULE C O N D I T ION/MALFUNCTION' PHA S E  • RUL I NG ' CUES/�OTE S/COMM ENTS 
- - - - - - - - - - - - - - - - - ----- ----- - - - - - - - - - - - - - - ----------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ll- 2 3  LOSS OF OE SCENT 
BA T Tt R Y (  S l  

A o  LO S S  OF ONE Ttl 
THREE D E SC E N T  
BA T TE R I E S 

" ·  L O S S  OF FOUR 
CR MO llE DE SCENT 
BHTE R I E S  

M l  S S i nN 

• . 

' ' 

• • 
' ' 
' • 
1 A LL ' .. 
' ' 
' ' 
' • 

' ' 
' ' 

' D OC K E D  , e . 
· ' ' 
' ' 
' ' 
' ' 

' ' 
0 U NO C C K E O  ' 

' ' 
' ' 

• P R E - P O I  ' 

' ' 

' ' 

• POW E R E D  ' 

1 0 E S C E f!I T  ' 
' ' 
' ' 

' ' 
' ' 

' L UN A R  ' 

• S TAY ' 

R E V  D A T E  

• � f F  M A L F  PRQC E P S---

' I  uNST AGEO DC B U S  
CONT I NU E  M I SS IUN 

' 5 UNST�GEO BAT T8 A a NORMAL 

0 N U TE--- S E E  MANAGEMENT �ULE 2 2 - I B .  
' CONSUM A BL E S  D IC TATE GO/NO GO F O R  
' REMAIN ING M I S SION PHAS E S ,  

I ,  D O  NOT UNDOCK- ' 
OPERATE M I TH ' 

C C N N E CT I NG H A T C H E S  ' 

O P E N  AND TUNNEl ' 

C L E A R  ' 

2 ,  DOCK PSN'
NO-Gil C I RC 

3 ,  NC-GO POL
DOCK AS A P  

4 , 1 A I  P G I  T C  H I  G AT E - 0 

AHCRT DOCK ASAP • 

I B I  H I  t>ATE lO lU - 0 
CCNT I NU E  M I SS I UI11 1 

5 ,  L I FT OFF AT NEXl ' 
B EST CPPORTU N I TY 0 

> E C T I DN GROUP PAGE 

A PCLLO 1 5  F NL 5 / 317 1 LM E L E CT R I C AL SP EC I F I C 
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NASA - Mu n ed Spacecraft Center 

MISSION RULES 
5 E t  T!ON 2 2  • L M  E LECtRICAL PO�EM - ta.!TINLEO 

K KULE · CONO I T I O�/IIALFUNCTION• PHASE ' RUL I NG I CUES/NOT E S /COMM ENTS 
-- ----- ---·---------------------------------------------------------------------------------------------

U·Z4 LOSS Of I N�ERT E R I 6 1  t R E F  H AL F  PROt E P5--· 

A, LOSS UF ONE 
INVERTER 

8, LOSS OF BOTH 
INVEkTERS 

22·2 5 LOSS OF At BUSES 

A .  LUSS CF BUS 4 

8 ,  LOSS OF BUS 8 

C, LUSS OF BOTH 
BUS A ANU 8 

. kULE NUMBERS 22•26 
THROUGH 22•49 
AKE R E SERVED• 

M I SSION 

' All • A, 1. CONT I NUE H I S S I QN 1 6  INVERTER 

' POWEPED ' • oEscE�r • 
2. I F  CN INV Zt PUSH 

ENG START PBI 

100CKED • B. 1. CONT I NU E  M I S S I ON· 
'UNDOCKEO I ND-GO C I RC 
• • 
1 P RE-PDI ' 2. DC NOT PERFURH POl 

' •  LOSS UF AC PO•Ell ltESUL T S  I N LOSS 
'OF DPS GI MBALS , RR, S•BND STEERABLE 
' AN T  I HBR T M i o  AND BOTH FOAl SPHERE S ,  
' •  HBR TH I S  AVA I LABLE FROM A N  OH�I 
' ANTENNA AND A 2 1 0  F T, HSFN S I TE ,  

' POoERED • 

'DESCENT I 
• • 

• 
• 

' L UN A R  
' STAY 
• 
• 
• 
• 
• 
I 

• 
• 

I 
• 
• 
• 
• 
• 
• 

I . 

3. 141  PO l TO HI GAT E - ' 
A60RT ' 

1 8 1  HI GATE TO TO • ' 
cONT INUE HI SSION ' 

4, CONT INUE M I S S ION 

kEF HALF PROC E PS••• 

' OOCKEC • A. 1 .  CONT INUE H I S S ION
NO•GD C I RC 

1 6  INVERTER 
'UNDOCKEO ' 
• • 
I PRE-POl I 
'PUNEREU I 

' O E S C E � T I  ' 

2o CONH NU E  H I S S I UN· 
PUSH ENG START PSI 

' L O SS Of AC 8\IS A RE SULTS I N  L O S S  
'Of OPS G I MBAL CONTROL, RENDZ RADAR, 
' AND INTEGRU L IGHT I NG  

' LUNA� t 
' S TAY 1 
• • 

' LOSS O F  At BtiS B RE SULTS I N  LOSS 
'OF  S•BANO STEERABLE AN?ENNA I HBR TMI 
' At;O IIUIIER It l l  GI\T I NG ,  1\81\ Ttl I S  
' AVAILABLE FROM A N  OMNI ANTENNA AND -
' 2 1 n  FT MSFN S I TE • 

' A LL 
• 
• 

• 8, CONJ I NU� M I SS ION 
• 
• 

' L O S S  OF BOTH AC BUSES RESULTS I �  
' THE ABOVE PLUS LOSS OF BOTH f O A l  
' SPHER E S  AND T H E  ACT, • I 

• • 
• • 
• • 

' 00CK.ED/ • C . 1 ,  CONTINUE M I S S I UN-
'UNDCCKED ' NO·GO C IRC 

• 
• 
• 
• 
• 
• 

• 
1PRE·P&I ' 2. DC N�T PERFUAM POl· ' 
' ' PUSH ENG START PBI ' • • • 
' PMRED ' lo C Al PO l TO HI GATE· ' 
' DESCENT 1 ABORT ' 

t I t 
' ' 1 6 1  H{ GATE TO TO - ' 
' ' GOIIT INUE M I SSION ' 
• • • 
' LUNAR ' 4, CONTINUE M I S S lON ' 
' SlAV t , 

R EV DATE SECTION P AG E  

APOL&.Q U F N L  513171 l.M ELECTRICAL 
· L-----------------1-------�--1-----· -LP�O�W�E�R------��--------��2�2-- 9��------�--------� -

SPEC I F I C  
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R I TEM 
-- -----

22-50 

' 

M E A S  OE SCR !PTtON 

AC sus f R E Q  
A C  B U S  VOLTS 

BAT I CUR 
BAT < CUR 

L M P  B U S  VOLTS 
B A T  I V OL T S  
B A T  2 VULTS 
8A T 5 VOLTS 

SAT 3 CUR 
BA T  4 CUR 
tlA T L CUR 

COk BUS VGLTS 
B A T  3 VOLTS 
U A T 4 VOL T S  
B A T  6 VOLTS 
BAT L VOL T S  

o A T  5 CUR 
BAT 6 CUR 

U A T 1 MA L 
B A T  2 / L  �AL 
BAT 3 / L  MAL 
II A T  4 MAL 
b A T  5 MAL 

bAT 6 MAL 
BATTE R Y  MAL 

BA T 1 LOo TAP 
BA T 4 LO • TAP 

& A T  5 B/U COR 
B A T  t> NO•M COR 
B A T  5 NORM LMP 
B A T  b B / �  LMP 

NUTE--- L C S S  CF 

N A S A  - Mln ntd SplctC rlft Center  

1111 55 1011 RULES 
S EC T I ON 22 - L M  ELECfRICAL PONER - CONCLUDED 

-

--------------- -----------------
• INSTRUMEN T AT I C �  REQJI REMENT

.
S 1 

--------------�-----------------

l?CM C�SOARO CAT EGORY 

GCOI 55 f CAUT I OF 2 
GC007l V M E TE R ,  CAUT II 

G C I 2 0 1 C  M E T E R I Of 2 
GC1202C ME T ER M PCM 

GC0302 -V M E I E R 0 C AUT 

} 
2 Of 3 

GC0201 V M E T E R  
} 

M 
GC0202 V M E T E R  
GC0205 V M E T E R  

GC 1203C M E T E R  1 OF 2 
GCI204C M E T E R  H PCM 
GC1 Z07C M E T E R  M P C M  

GC0301 V M E T ER , C AUT 

\ 
2 OF 3 

GCOZ03V M E T E R  
. } 

M 
GC0204V �ETER 
GC0206V HHER 
GC0207V METER �0 

G C I 2 05 C  ME TER H PCM 
GCIZObC M E T E R  H PCH 

GC996 l l  CA'-'T t Cu�P HD 
GC9962U CAL T o  COHP HO 
GC9963U C A U T o  COMP HO 
GC9964U C 4UT , COMP HO 
GC9965U CAUT,  COMP HO 
G.C9966U CAUT , COMP H O  
GL404 7 X  COMP HO 

GC4362X f L AG HD 
GC4368X F L AG HD 

GC43 69X F LAG HO 
GC4 3 7 0 X  F L AG HD 
GC437l X FL�G HD 
GC4372X F L AG HD 

So VERAL CF T H E  � 0  MEA SUR£ ME NTS A BOV E W ILL CAUSE 
MOl< IT uRI NG CAPABfLI T Yo 

M I SSION R E V  DATE SECT I O �  GROUP 

A PQLLO 1 5  F NL 5/3�71 LH ELECTR ICAL I NS T R  R EQ 
POW ER 

-

Ml S S I CN RULE 
R E F E RE NCE 

2 2- 2 , 5 , 2 4 ,25 

22- Z o lO o l � o 20 o Z 1 o2 2 o 2 3  

2 2 - 2 , 1 0 , 14, 20 , 2 1 . 2 3  

2 2-. 2o 10o 2 C o  2 1 o  2 2 o 2 3  

22- 2 o 1 0 o 1 7o 20o 2 1 o 22 

SEVEREU DEGRADED M I S S I CN 

. 

PAGE 

22-10 
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K l Tf. M 

N A S A  - M1n ned S p1eeenft C e nter  
MISSION RULES  

HCT !l;N 2 3 - l �  ENV I RONM � N UL CON·TROL 

' GEN E � Al ' 

2 • - l  T �  I N I T I A TE T H E  MANNEO L •  P H A S E S  T H E  E N V I M CNMENTAL CONTROL SY S T E M  M U S T  P R O V I DE THE F OL L U W I •c 
M I N I O U� �APib i L I T I E S---

N C T E  

L l"  II C T  I V E  R E f'tO E l v t.;U S / C u,...T I NUENCY 
R ETURN IS ASSU .ED 

I ,  cceB J NCU VEH I C L E  P R E S S U R E  I N T EGt< lTY 

� ,  (.•E L "  C COLA N T  L CCP 

u .  U UC K E O  W l  T H  HATCH C L C S E O  

1 .  t: A H I N Pk E·SSlJKE t N T E <i � I T V  

2 .  S�I T L•lCP INT� � R I TY 

3 .  (. 1\ ::  S L I T FAN 

4. C"t C.JOl ANT L u C P  

� .  SUf F I C I E N T  0 2 ,  H 2 0 t  AhO l l �H CCNSUMA8Lf _�  T U  C!.tM P L E T [  T H E  PLANNE C A C T LV I T Y  
PE M I Ou P L U S  I M E SE K VE G F  1 HOUt< 

l. •  UNt ' CC K E D / StPAkA f i U� t&f\0 SUdSEioiUi:NT PHASES - SCE L.M TELMU GO/ND-GO CRITERIA CN PAGE 3-27. 

M I >S I ON R E \1  tJ � T E  S E CT I O N 

A P OLLO 15 F N L  5 / 3 / 7 1  LM ENV I RU�MENT 
CONTROL 

GROUP P A.GF. 

G e N E R A L  
2 3 - 1  

2 9 H  



R I TE M  

N A S A  - Mu ned Spacec raft Center  
MISS ION RULES 

SECHON 23 - LM ENVIIIONME NTAI. CONTROL - CQNHNUED 

B-2 DEF I N I T I ONS---

L O S S  Of C A B I N  I NT E G� I T Y  

L �  PRESSURE VE SSEL LEAKAGE SUCH THAT CAB I N  PRE SSURE CANNOT B E  �A ifiTA I:NEO 
• GREATER THAN OR EQUAl T O  4 . 6  PS I A  W ITH AN 02 FLOW RATE Of \ o4 L B /HR. FOR 

DOC KED AC T I V I T I E S  THIS W I LL BE RE L A XE D  T O  A flOW R A T E  OF 6 L8/HR 

L O S S  OF S U I T LOOP I NT E GR I T Y 
l 

TOTAL PGA/SUIT LOOP DECAY �TER 1lil'tl OR EquAL TO .ll!l. PSI /MIN (.!!!Q LB/HR) DURING SUIT 
LOOP PRESSURE CHECK OR A VISIBLE TEAR IN THE PGA 

L O S S  OF COOLANT LUOP 

A .  SUSTAI N E D  Gl�CCL T EMPERATURE G R E AT E R '  THAN D R  EQUAl T O  5 0  D E GR E E  f AND R I S I NG 
E X C E P T  DURING COOLANT LOOP STARTUP AND DRY OUT I SUBL IMA TDR LO STI 

B .  GL�COL PU�P D E l T A  P LESS T�A� C R  EQUAl T O  6 P S I D  ( C I R C U lA T I O N  L O S T I  O R  KNOWN L O S '  
O F  H2 U F E E D  C A PA B I L I TY TO THE  SUBl lHATORI S )  

GLYCOL C OOLANT LEAK 

OBSERVED F lUID IN O B I N  CON F IRMED BY T A S T E  OR PR E S ENC E OF GLYCOL LOW 
I ND I CATI ON CONF I RM E D  BY S T AT I C  P R E S SURE CROP 

L O S S  Uf DE SCENT ll2 TANK 

I NAB I LI TY TO T R ANSFER 02 FRO� DESC ENT T ANK 

L O S S  Of ASCENT 02 TANK 

A .  I NAB I LI TY TC TRANS F E R  0 2  FROM AN ASCENT T ANK - OR 

B. IF VE�I C L E  IS UNSTAGED AND DESCENT 02 TANK QUAN T I T Y  G RE A TER THAN 3� PERCENT, C R E W  
HAY CONF I RM L OS S  BY BAL ANC ING  ONE T ANK AGA IN S T  THE O T H E R o  W I TH M&FN COVERAGE - C R  

C .  I F  STA�ED OR I F  DESCENT 02 L E S S  THAN > 5  P E R C E N T ,  LOSS OF ONBOARO AND MSFN R EADOUT 

luSS OF DE SC E N T  H20 T A NK 

A .  M S F N  C O NF I R M A T I O N  O F  l O S S  DF DESCENT TANK P R E S SUR E W I TH DE S H 20 P AND H20 D E L T A  P 

B. I NAB I Ll TV TC SUPPLY e20 TC W/8 RESULT I NG I N  R I S I N G  Gl VCOL AND SUI T lOCP 
TEMPERATURE { CREW AND M SF NI AND UROP I N  HZO DELTA P I M SF N  ONlYI 

LOSS OF ASCENT H20 TANK 

23- 3 R E SER YEO 

A o  lOSS Uf M E A S�AEHENT ANO R E HA I N I �G T A NK F E E D I N G  A T  T W I C E  NORMAl RATE 

B. CNE TANK F E E C I N G  T W I C E  NORMAL RATE AND  NO CHANGE IN M E A S UR E M E N T  ON OTHER TANK 

2 3-4 OXYGEN PURGE SYSTEM AND P l SS COhSUMA8l E S  W IL L  BE R ESERVED FOR PO S S I B L E  EYT AND Mill NOT BE 
CONSIDERED FUR LM GO/NO- G C 0 S  OR RE CL I N E S .  

2 3 - 5  TWO POUNDS U F  O X Y G E N  � O N T A I N E C  I N  THE L M  C A B I N  A T  5 . 3  P S I A  W I LL B E  CONS I DERED AVAI LABLE IN 
CALCULAT I NG GO/ND-,O• S OR RECL I NE S .  THE UB I N  CAN BE CONS IOEREOo WHEN D I SCUSSING FUNtTI:ONAI! 
P R E SSURE V E S S E L  REQU I RE M E "T S ,  AS A BACKUP TC THE A SCENT 0 2  TANKS. 

<3-6 ANY S P E C I F IC M I SS·ION R Ul E S  R EQU I R ING A NEXT BEST OPPORTUNITY L I F TOFF lo l l� BE CAUSE POll 
T E k M I N A T I O N  OF AN EVA. A OO I T I ONAL L Y o  A CRSWMAh W I L L  BE REQU I R E D  TO R ETURN F ROM AN E V A  TO C OR REC� 
A F A I LED OPEN D E MAND REGULATOR. 

R U L E  NUMB E R S  2 )-7 THROUGH 
23- 10 ARE RESERVED. 

· M l  SS10N REV CATE S E C T I C �  

A POLLO 1 5  F NL 5 / 3 / 7 1  LM ENV IRONMENT 
CONTROL 

GROUP P A GE 

G E N E RAL 

299 



k 
-- · 

I TF M  

N A S A  - Man n ed Spacecrtft Ct nttr 
M ISS ION RULES 

SECTION 2 3  - LM ENVIRONMENTAl CDNT�UL - CON TINUED 

' SYST EMS MANAGEM E N T  ' 

>- 1 1  IF tl THER A SC E N T  02 TANK I S  LESS THAN OR EQUAL TO 90 PERCENT, IT W ILL BE R E PLENI SHED FROM THt 
DE SC E N T  02 WHEN DE SC E NT TANK 'UANT I T Y  IS GREATER THAN UR EQUAL TU 35 PERC E N T  AND A S  C L O SE T O  

STAG I NG A S  POSSIBLE, 

. 3- l <  KE SEk VEO 

J- 1 3  C k E W  w i L L  GO TO tGRESS MCOE I F  I NSUF F I C I EN T  02 I S  AVA I LABL E TO MA I NT A I N  CAB I N  P RE S SURE FOR TeE 
�t �iUI REU T ! Ht, ADD I T I ON A LL Y ,  A M I S � I ON PHAS E  W IL L  NOT BE I N IT I A T E D  IF THI S CONO I T I U N  C AN H 
A N T I C I PA TE D ,  

RUL E NUMb E R S  2 3- 1 4  THROUGH 
2 3 - 1 9  AR E R E St R V E D .  

APOLLO 1 5  FNL 5 /3 /7 1  L H  E NV I RONMENT 

CONTROL 

GROUP P A GE 

MANAG EM ENT 

2 3- 3  

. 



N A S A  - M1 nned  Spuecnft Center  
M I S S IO N  RULES 

S E C T I ON 2 3  - LM ENVIRUNME �TAt CONT ROL - CUNT.NUEO 

i<  P. U L E  CUNO I T  I ON /MALFUNC T I ON' PHASE ' RUL I NG ' CUES/NOTE S /COMMENTS 
-- - - - � - -------------------------------------------------------------------------------------------------

2 3- 2 ?  L U S S  (]f > U I T  
I NTEGR I T Y  

• • . 
. • . 
• • • 

--- -----------------------
• S Pe C I F I C  M IS S ION R U L E S  . 

--- ------------ -----------
• • . 
. • . 

L OOP ' OO C K E C  ' CUNT I NU E  M I SS I ON • 
. . . 
• . ' ·  P E H F ORM SYS TEMS ' 4A 
• • EVALUA T I ON W IT H I N  . 
. • CONS U M B L E S  L I F E T I M E  • 
• . C O N S T RA·I NTS w i TH hATCH . 

• . U P t N  ANO TUNNEL CL E AK . 
. . . 
• • 2 .  NO-GO FOR UNOOCK I NU . 
. • . 
' UNDUCKED 1 0CCK AS AP . 
• • . 
. • 00 NOT STAGE W H I L E  . 
• ' UNOUCKEO . 
. • • 
. ' "0-GO F O� C I RC • 
• • • 

1 P R E - P O J  1 00CK AS A P  . 
• • oo NOT S T A G E  W HI L E • 
• ' Uf'>lOUC K E O  . 
. . . 

' PO W E R E D  ' 1 ·  P O l  T C  U IC - Ano � r  • 

' D E S C E h T  • • 
. • DOCK ASAP • 
. • . 
• • DO NGT S T AGE W H I L E  • 
. • UNDOCKEO • 
. • . 
. • 2. D I G  T O  T 0 - A B O R T  . 
. • • 
. . DOCK A S A P  . 

• • . 

1 L UN A �  I L J  F T O F F  AT h E X T  � t S T  . 

1 S TA Y ' CPPORTUN I T Y  . 
. . . 

I R �O Z  ' C C N T J  NUE M I S S I ON • 
• ' DOCK AS AP . 
. • . 
. • • 
• • • 
. . • 

M I SSI ON R E V  DAT E S E C T I Oh GROUP 

A PCLLO 1 5  F NL 5 /3 /7 1  LM ENV I RONMENT 
C ONT ROL 

S PEU ' I C  

R E F  HAL F  PROC EC s---

S U I T / F A �  

PAGE 

23-4 
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NASA - Manned Spacecraft Ce n t e r  

M I S S IO N  RUL E S  

S EC T I ON 2 3  - L M  E N V I RONMENT� CONTROL - CONT I NU E D  

R RUl L C u NO I T I U� / MALF U NC T I UN ' P HA SE ' RULI NG ' C U E S / NO T E S /COMM E NT S  
- - - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - - ------------ ----------------- --------- - - ----- - -- -------------- - - - -

2 3- 2 1  

• • • 
• • • 

L O S S  OF CA B i foi  • • . .  
PR E SS URE I N TEGR I TY • • • 

• . 0 2A 
' O O C H O  ' CONT I NU E  M I S S  I ON . 

• . . 
. ' 1 .  PERFORM S Y S T E M S  • 
. . EVALUAT I ON • 
• . W I T H I N  C CNSUMA�L E S  . 
• • l i f E T I M E  CCNS T R A I N T S  • 
• ' W I T H ONE C R EW MAN 
' ' ON T H E  CSM 
' ' U M il !  L ! C A L S  
' ' 
. ' 2 • NO-GO F C R  UNOOCK l NG 
. . 

' U NO C C K E D  0 D O C K  A S A P -
• ' 0 0  NOT S T AGE W H I L �  
. ' UNDOC K E D  
• • 
• ' NO-GU F O R C I RC 
• . 

1 P R E - PO I  ' DCCK AS A P-
• 0 00 NOT S T AG E W H I L E  
• 1 UNOOCKEO 
• ' 11 0 - GU F C R  P O l  
. • 
' I' OW E P EO ' 1 .  P O l  TO O I C  - ABORT 
' D E S C E N T  • 
• . DOCK ASAP 
' • 
• ' DO NOT STAGE WH I LE  
I I UNDO C K E O  
• • 
I ' 2 .  DIC TO H I  GATE - ABORT 
' • 
. . DOCK A S A P  
' • 

• • 3 .  H l  G A T E  TC T O  -
• • CONT I NU E  M I S S  I ON 
• . 

' L UNAR ' L I F T O F F  AT NtX T B t S T  
1 S T A Y  ° C P P O RTU N I T Y  
. • 

0 R I\iD Z 1 CONT I NU E  " '  s s  1 .. 1�-
• 0 DOCK AS AI' 
• ' 
' • 
. • 
I • 

M l  S S I ON R E ll  DATE S E C T UJN 

A POLLO 1 5  F NL 5 / 3 /11 LM ENII I RDNMENT 

CONTR OL 

• 
' 
' 
. 

. 

. 

• 
. 

. 

• 
' 
• 
I 

• 
• 
. 

. 

• 
' 
I 

' 
• 
• 
• 
. 

' 
• 
' 

• 
. 
• 

• 
• 

' 
. 

• 
• 
. 

• 
• 

G RO U P  

S P EC I F I C  

R E F  MAL F PROC EC S---

CAB I N  

P A GE 

23-5 
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N A S A  - Man ned S pacec raft Center  
MI SSION RUL£5 

SECTION 2 3 - LM EhVIRCNHENTA. CONTROL - CONT INUED 

K KULE COND I T I ON/MALFUNCTION' PHASE ' RUL I NG ' CUESINOT E SICOMM E � T S  
-- ----- ---------------------------------------------------------------------- ----------�----------------

Zl-22 

• • \ 
• • • 

SUI T FAN I S I  F A I LURE • • . . R E F  HAlf PMC ECS---
• • ' 

A ,  ONE SUI T F A N  1 Al l  ' A, CONT I NU E  M I S S ION ' 7A E CS 

o .  TWO SUI T  

' . • 
• • • 
• ' ' 

F A N S  • DOCKEC ' e .  1 .  CONT I NU E  M I S S I O N  W I TH • a .  REMOVE HELME T A ND GLOVE S 
• ' TUNNEL CLEAR AND • 
• • ON TRANSFER U M 6 1 L I CAL • 
• • OR CW GARMENT WIO S U I T ' , R E F  HAl f PROC Ecs---.. • • 
. . NO-GO fOR UNOOCK I N G  ' 4  SU I T fAN 
• . . 
' U NOLC�EO ' 2 .  DUCK ASAP ' 
' ' ' 
• • 00 NOT STAGE WHll E ' 
• . UNDOCK EO . 
• • . 
• • NO-GC FOR C I RC • 
. • . 
' P R E - P O I  • 3 ,  DOCK A S A P  • 
• • ' 
• . 00 NOT STAGE W HI L E  • 
• • UNDOCK EO • 
• • . 
• . NO GO FOR P O I  • 
• • • 
1 PO W E R � D  • 4 . 1  A I  P D I  TO D ! C  - • B C R T  ' PLACf D f M A N O  R E G  B T O  ' ' D I R E C T  
' D E S C ENT • ' IMMED I A T E L Y  OR R E �VE HELME T S  
• • ' BE R EMOVED FOR S TAG I NG ,  I . . DOCK ASAP . 
. . • 
• • OU NllT S T A G E  . 
. . WHHE UNDOCK ED . 
. . . 
• • I B l  O!C TO HI GATE- • 
. . ABOH • 
• • • 
• • I C  I H I  GATE T O  TO- • 
• • CONTINUE M I S S I ON • 
• . . 
' L UN A R  . 5 .  l i FTOFF A T  N E X T  oEST ' R ETAIN PL SS • S FOR A SC E NT 
' S TA Y  • OPPORTUNITY ' POSS I BU • 
• • • 
' R N D l  • 6 ,  DOCK A S A P  • 

M I SS I ON R EV D A T E  S E C T ION GROUP PAGE 

APOLLO 1 5  F Nl 5 1 31 7 1  LM ENV I RONMENT 
CONTROL 

S P E C I F I C  

02 I I 
I M U S T  

I F  

3 0 3  



N A S A  • Ma n n ed S p ac e c r aft  C e n t e r  

MI S SION RULES 

S E C T I ON 23 - l H  E N V I RONHE hTA� CONTROL - CONT I N U E D  

R KUl l CUNO I T IUN/ HA L F U NC T [ ON' P H A S E  ' RUL I NG 1 CUE S / NO T E S / COHH E I'.T S  
-- - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - ----�------------------- - - - - - - - - - - - - - - - - - - - - - - ----------- - - - - - - - - - -

I I I 
I • i 

2 3-; u DtMAND RE G U L A TO R I S I  ' ' ' . F< H  MAl F PR OC EC s---
fA I L  OPE N O R  C L O SED • • I 

I • I �  CAB I N  f'R E S S I N D  H I  
II .  ON E  R E G U L A T C R  ' AL L  ' A. CONT INU E  M I SS ION • 

• • ' 5  SU I T  PR F S S  H I  
• • I 
• • l o  0 2  t;, T Y  

tl .  T w O  t< f: G U L A T ORS ' 00CI<. E C/ • e. 1 .  C O N T I NUE H l !. S I ON- I 
I UNOOC KE0 / 1  DO NOT U NDOCK . 
I • . NO -GC C I IIC I 
I . I 

1 P R E - P O !  • 2 .  NO-GU PC ! I 
I • . 

1 P C W E P E D  • 3 .  PO l TO H I  (iAT E - ABOR T 1  
' D E S C E N T  • H I  GAT E T O  T O- • 
I • CONT I NUE 14 I S S ! ON • 
• . . 

' l U N A !'  . 4 .  ou N O T  l: E PR E S S  CA B I N • 
I s TA y • I 
• • LU NAR S T AY MAY I!E • 
• . CO�T l NU E O  W I T H I N  . 

' ' C U I'.  SUM A8l ES t!U D GU . 

I ' • 

' '< Nll l . 5 .  �UNT I N U E  M I S S I ON I 
I • I 
• • I 

• • • 
. I • 
. I • 
I ' . 

I . • 
I . • 

M I SS I ON R E V  OATE GROUP P AGE 

At>Oi-1,.0 15 f Nl. 5 / 3/71 lH E NY l iiONI1�t'ojT SP fC l f l c  
COfiT �Ill 

';1{)4 



MAlA • Man ne' 5'1�.crafl enter 

.IUtoM IWL.U 
SECTI ON ll � L" .NWIAON"iNTA� CDNTADl - CON TINUED 

� �ULE �uNo l T I ONI•AI.FuNC T I ON 1  Pw• � e  1 �Ul l hG 1 cues/NOT F S tco"" e"rs 
- - -·-- - - - - - - - · - - - - ------ ·- -- -:--.. - ·- -.-·--------------- ------,----------.. - - .... -- .... - - .. _ _ _ _ _ _ _ _  ... _ _ _ _ _ _ _ _ _  _ 

.! J- � 4  I.IJSS Of H 2 C  
SE PAI< ATOM C S I  

A ,  Llf-j F.  H 2 0  
SE PA�A TuR 

" ·  TWO H ? O  
�E  PAI! A TORS 

• • I 
• • . 
• ' . . 
• • • 
• • ' 7 8  
' All • • •  CONT I NU E  M I SS ION • 
I I • 
I • • 

' OOC K E C  • e. 1 .  CONT I NU f  I' I SS I UN • 
• • • 
• . . 
I UNOOCKEO ' 2 .  DOCK .. SAl'- • 

' PRE-PI:! • • 
• • 1'.0-GC C I RC • 
• • NO•GO POI • 
• . • 
• • DU /;QT S T AG E loi H l l  E . 
• • UNOOCKED 
• • 

' POW E RED ' 3 .  PO I Tu H I  GAT E -

' D � � C E I'.T . ,  
• ' H l  GAT E T O  T tl-
• • C O N T I NU E  M I S S I UN 
. • 
• • 

' L UNA� • 4 .  l i FTOFF NEXT 6 EST 
' !> T A \'  . .  UPPCkT U N I TY 
• • 

' I< N D l  • 5 • COI'.T I NUE 141 S > ION 
• . UOCK A S A P  
• • 

M l  SSI ON R E V  C U E  SECT I C �  

A P OllO 1 5  F hl 5 / 3/71 L M  EN� I �ONMENT 
CONTIUlL 

I 
• 

ABIJI< T 1  
. 
I 
. 
. 
• 
• 
• 
• 

Ato ll  I 
I 
. 

G �UUP 

S P E C I F I C  

k H  MAl F PP OC EC S---

E C S  

P A GE 

2 3-8 
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NASA - M1nned  Sp�eec nft Cen ter 
M I S S ION R U L E S  

> E C T I UN 2 3 - l H  E N V I R ONHEN�Al CONTROl - CONT INUED 

k R U l E  L U NO ! T l ON/MAlF UNCTION ' PHASE ' R U l i NG ' C U E S/NOTE S/COMH E � T S  
-- ----- - - - ---------------�------- -----------------------------------------------------------------------

2 3 - 2  5 

' ' ' 
' ' ' 
' ' ' 

l ll S S  OF 02 TANK l SI ' ' ' 
' ' ' 

. . ONE A SC t N T  TANK I All ' A ,  CCNT l NUE M I SS I ON ' 
' ' ' 
' ' ' 

" ·  TWO ASC E NT TANKS ' D O C K E D  '
· B. l .  DO NOT UNDOCK ' 

' ' ' 
' UNOOCKEO ' 2 .  NO-GC C l RC ' 
' P R F-PD! ' ' 
' ' l't�-GC POl ' 
' ' ' 
' ' DElAY S TA G I NG AlAP ' 
' ' ' 
1 P0Wt:RED ' 3 . ! A l  P O l  TO O I C -AAORT ' 
' U E S C ENT ' OHAY S T AG I NG AL AP ' 
' ' ' 
' ' ( B l D!C TO HI GATE-ABORT ' 
' ' ' 
' ' ' 
' ' I C  l H l  G A T E  TO ' 
' ' T CUCHOLJh•-.- ' 
' ' CONT ! ,Ut l., l S ;:, I  UN ' 
' ' ' 
' l.UNAR ' 4 .  � T A �  W l T HOUT E V A  ' 
1 S T A V  ' ' 
' • • 
1 RN O l  . 5 .  CONT ! ,U E  M I SS I U N  ' 
' . ' 
' ' ' 

L • 0,£ Ut S C E N T  T A N K  ' A L L  • c. CONT I NU E  M 1 S S  !ON ' 
' ' ' 
' ' ' 

D. TWO DESCENT TANKS 1 0DCK E C  . 0.1.  CCNT!NUE M!SS!CN- ' 

M I SSI ON 

' ' 

• . 
1 \..NOOCKED/ . 
' PRE-POI ' 

' . 
' ' 

' PMRED . 
' DESCENT • 

' • 
' • 
' . 
• LUNAR ' 

STAY 

R fV D A T E  

00 NOT UNDOCK 

2 .  DOCK ASAP-
ND-GD CIRC 
No-GO POI 

3 • POI TO H!GATE-ABORT 

HI GATE TO TD-
CCNT!NUE MISSION 

4, L1 FTOFF NEXT BEST 
OPPORTUNITY 

S E C T  10� 

A POLLO 1 5  F Nl 5 /3 / 7 1  lM ENV IRO,MENT 
CONTROl 

' 
' 
' 
' 
' 
. 
' 
' 
. 
. 
' 
' 

GROUP 

S P eC I F I C  

P 4GE 



� � ULt 
-- �----

Z.l• 2 6  

NASA - Mtnnttl S pacecraft Center  

M ISS ION  RULES 

SECTION 2 3  • L H  ENVI RONMENTAl CC�TROL - CONT INUED 

CUNUI T I ON/HALFUNC T I ON 1  PHASE ' RUL I NG 1 CUES/NOTES/COMMENTS 
--------·----------.--- ---------------- ----,..-----------.. -------- ------ ------ - ----------------- --

• • • 

• • • 

L U S$ Of COOLANT • • . . RE F  HAL F PROC EC S·--
LUOPI Sl . • . 
• •  PR I MARY LOOP OR • 100CKEO • A. 1 • CONT I NUE M I S S I ON ON 1 7 E  ECS -GLYCOL 

SECUNOARV LOOP 1 UNOOCKE O '  1 S EC �DARV LOO P • 

. • o q GLYCOL 
• • NC-GC F D �  C I RC • 

• . .  1 10 GLYCOL P R E S S  LOW 
0 PRE-PD·I • z • RETURN TO V I C I N I  TV • 
. • Of CSH • 
• • • 
• • NO-GC FC�  PO l  • 
• . • 
' POW E P EO • 3 • P O l  TC H I  GAH - . 

0 0E S C E H  • A �ORT • 
• • • 
. • H I  G ATE TO To- · . 
. • C O �H � E  M I S S I �N . 
. • • 

' L UN A R • 4 o  L I FTeFF NEXT BEST • 

1 S TAY • CP POJHUN I T Y ,  • 
• • • 

1 RNDZ • 5 ,  CONT I NU E  M I SS ION • 
• • . 

" ·  �OTH LOOPS I A.�y 1 DOCKE C ' e. 1 , · I NGRESS CSH A S AP- • 

COMt! I M T I UN tF • • • 

lU SS UF . • NO-GO FQR .UNOUCK ING • 

C I RCULA T l ON o  • • ' 
SU8L I MA T1 liN • ' . 

CA PAB I L I TY ,  OR • • • 

H2u FtEO FUR ' UNOOCKE D ' 2 .  DOCK ASAP • 

dUTH LUOPSI . • NO-GO F C R  C I RC • 
• ' . 
' PPI;•POI . 3 ,  OCCI< A S A P  . 
• • . 
• ' OG NOT STAGE . 
• ' • 
• ' NO-GO PO I . 
• • • 

1 PI"l W E Fl E O  • 4 . I A I  P Ol  TO Cl'.C-ABuR T • 

1 Df Sf. E N T  . . 
• . OOCK AS AP . 
• . . 
• . CO NCT STAGE • 
• • • 
• • I B l  O I C  TO H I  G A T E- • 
• • ABORT . 
• ' DOCK ASAP • 
. • • 
. • I C I  H I  GATE T O  T O- • e , 4 . 1 C I  L I F T  O F F  I MME D I A TE L Y  
• • CONTINUE M I S S ION 1 TOUCHDOWN. 
• • • 

' l UN AR • 4 .  l l  FT Off NEXT B ES T . 
' STAY . UPPORTUNITY • 

• • • 

' R �Ol • 5 ,  CCNT I NUE M I S S I UN • a. 5 .  CR E W HAY E L EC T  TO R F MOVE 
• • • FOR CODL I N G ,  

M I SSI ON R EV OATE SECT ION GROUP P AGE 

A PCLtO 1 5  F NL 5 / 3/71 LM EN¥ 1RONMENT 
CONTROL 

SPEC I F IC 
2 3- 10 

AF T E R  

PGA 1 S  

3 � 7  



N A S A  - Man ned S pac:ec raft Center  
M I S S ION IIULES  

SECTI ON 2 3  - L M  ENVIRONHE N,At CONTROL - CON T I N U E D  

� R UL E CuN O I T I O N /MALFU�C T I ON °  P H A S E  ' �UL I NG  ° CUES/NU T E S /COHM E h T S  
-- - - - - - ------ ------------------------------ ---------------------------------------- ---------------------

Z J- 2 1  L O S S  Of P R I MARY H20 ' DOC K E D  ' CONT I NU E  Mi S S I ON ' •  R E F  MALF P R OC EC S---
FEEl>PATH . ' UNDOCKED ' ' 

' 1 NO-GO FO-R IJ�OOCK ING 1 8  GLYCOL • I NO-GO F O R  c lf�C I 
. ' ' 
' P R E  -POl •·RETURN TO V IC I N I TY OF CSM ' 
' ' . 

1 PO W E � EO 1 A . PO I TC H I  GATE - MmRT • 
1 DE S C E�T 1 • 
·t 1 B. H I  GATE TC TO- 1 
' ' CONT I NU E  M I SS ION ' 

' L UN A R  
' S T A Y  

1 RN D Z  

l J - 2 d  L O S S  O f  H20 TANK I S I  ' 

A .  UNE A SC E N T  TANK ' All 

' LI Ft OFf NEXT B E S T  
' CPPORTU N I T Y  

' CONT INUE M I SS I ON 

' A , CGNT I NU E  M I S S I ON 

b ,  TWO A SC E � T  TA�KS 1 DO C K F C  
• ' f , l ,  CONT INUE M L S S LON-

' hO-GO G I RC 

. . 

' I 
REF MIILF PROC ECS--
H20 QTY LCI.ol • 

' P RE-POI 1 2 .  R E T U R N · TO V I C I N I T Y  OF 1 
I I CS M AS AP- I 

' 1 DO NCT S T AGE • 
' • NO-GO POI I 

'PCI.oiERED ' 3. (A) POl TO DIC - ABORT ' 
' O E S C E f\ T  1 DO NOT STAGE 1 

' L UN A R  
' S TA Y  

(B) DIC TO H I  GATE -
ABORT 

(C) HI GATE TO TOUCHDCI.o/N 
TOUCHOOoN -
CONTINUE MISSION 

' 4, L I FT OF F ' NEXT B E ST 
' OPPORT U N I T Y  

1 R NO l ' 5 ,  CONT I NU E  M I S S I ON ' CR EW M A Y  E L E C T  TO REMOVE PGA 0 S  F OR 
' COOL I N G .  

C ,  ONE O � SC E N T  TANK ' ALL 
• 

• c .  
. 

CO�f i �U E  M I S S I ON 
W I TH I N  CONSUMA B L E S  

D ,  TWO OESCENT 
TANKS 

M I S SI ON 

. 

1 00C K f 0  
• 

• 

• 
' 0 , 1 ,  CONT I NUE MlSS tON 

' �NOOCK E 0 / 1  2 .  NO-GC C J RC 
1 P RE-PDI 1 fo..lll-GU POl 

' POWERED ' 3 .  t A )  PO l T C  HI GATE- 1 
10ESCEf\l ' ASOIH 1 

1 L UN A P  
1 S TA Y 

I B I  H I  G A T E  TO TD- • 
CCNT I NU E  M I S S I ON • 

' 4, L I FT-OFF �EXT B E S T  
' OPPOHTUNITY 

R E V  OATf S ECT I D �  GROUP 

APOLLO 15 F N L  5 /3/71 L M  ENV IRONMENT 

CONTROL 
S P E C I F I C  

P AGE 

23-11 

3 0 8  



NASA - Ma n n e d  Spacecraft Center  

MISSIO N  RULES  
S E C T I ON Zl - LM ENVI RONMENTAb CO�TROL • CONT INUEO 

k R U L E  COND I T I ON/MALFUNCTION' P H A S E  • AU L I M  ' CUES/NOTE S/COMME�TS 
-- - - - - - -------------------------------------------------------------------------------------------------

2 3 · 2 9  F I " E  OR SMOKE I �  

C A B I N  OR SUI T 
' A l l  O JROUBLE SHOOT/COMBAT F I RE. ' R E F  A O H  PROC S . 3 . 2  . . . 
• 

• 
. 

<3-30  CONTA M I NA T I O N  I N  ' ALL 

C A B I N  OR SUI T LOuP ' 

. 
' 
' 

2 3 - 3 1  oLYCOL C O O L A N T  LEAK ' A L L  

A .  C A � I N  1 A L L  

B .  SU I T  'ALL 

K�LE �UMb E R S  23-l2 1 

THHOIJGH 2 3-49 ARE 1 
Rt: St:k VED . 1 

• ASSESS OAM�GE ANO 

• TR A N S F E R  TO CSM I F  

' �E C E S S A R Y  

! CR E W  M A Y  E L E C T  T O  

• DECQ,�PRESS CAB I N  O R  
• PURGE S U I T  LCOP 

• TRANSFER TU CS� 

• A. PURGE SU I T  W I T H  
' D I RECT 02 
• 
• e. D I S CONN ECT fROM 
' S U I T  LOOP 

M I SSI ON REV C l T E  S E C T I O N  

A POLLO 1 5  F NL 5/3/71 L H  ENV IRO�HENT 

CONTROL 

GROUP 

• 
• 
• 

' I F UNABLE TO C L EA� C ON TA M I N A T I O � ,  
' M I S S IO N  M A Y  B E  T ER M I N A T E D  EARLY.  

' k E F  M A L F  PROC EC S---

' 8  GLYCOL 

P lGE 

S P EC I F I C  



" I TE M  
-- -----

2 l· 5 0  

NASA · Ml n n ed SpiCICUft C e n t e r  

MISSION R U L E S  
SECTION 2 3  • l M  ENVIRONME NTAL CONTROl - CONT INUED 

--------------------------------
. INSTRUMENTAHCN P E QU I R E M ENT

.
S • 

--------------------------------

MEAS U E SCR I PT I ON P C •  ON8CARD CA T E GORY 

>U I T  PkE
.
SS GF1 ! 0 1 P  M ET ER HD W ARN ING HD 

C A li  If'<� Pt!E SS G F 3 5 7 1 P  M E T E R  1 OF 3 
U/H R lF P R E S S  G F 3 5 9 1 P  ----- M 
F /H R LF P R E S S  GF3592P  -----

uE s 1 02 P R E S S  GF3 5 84 P M E T E R ,  OUT } I OF 2 
D e S  2 02 P R E S S  Gf0564P METER 
A SC 1 0.1 P R E S S  G F3 5 6 2 P  METE� rCAUT } 1 OF 2 
ASC 2 02 PRE SS GF3 5 6 3 P  METER, C AUT M 

GLVCUL PU�F  DE L TA P Gf20 2 1 P  ----.-
)EC G L YC O L  PUMP PRE SS G Fl 9 2 1 P  ----- I ilf 2 
GL YCUL P U M P  PRESS GF9997U M E T E R  M 
SE L G LYCOL LVL LOW GF9 9 86U CAUT 

G L  YCUL T F M P GF9996U 
�:�=�!���:- } 

� 
I OF 2 

GLYCi.JL oUTLET TEMP GF2 5 6 1  T M 
SU I T  TEMP  G f l 2 6 l T  M E T ER 

} G L  V'Ct l l  I NL E T  T E M P  Gf25 3 1 T  -----

DE 5 1 H20 TK PRESS GF4 500 P M E T E R  
} 

1 OF 2 
DE 5 2 H 2 0  T K  P R E S S  GFOSOOP M E T E R  M 
A SC 1 H 2 c  TK P R E SS GFH02P M E T ER 

} 
1 O F  2 

A SC I H2U TK P R E S6 GF4503P  M EH R  M 

P k l  H 2 fJ K EG D E l T A  P GF4 1 0 1 P - ---------- HD 

RTG TEMP GL8275T ----------- HD 
R E PR E L E C  O P E N  Gf35 72X WARN I NG HD 
C 0 2  P A R T  P R E S S  G F 1 5 2 1 P  M ET ER , tAUT, COMP HD 
H20 S E P  R�TE GFq9qqu CAUT , CO�P HD 
S U I T  O I V  E G R E S S  G F 1 2 2 1 X  ----------- HD 

. M I SSI ON R E V  G A T E  S E C T  ION GROUP 

A POLUO 1 5  f N L  5 / 3 1 7 1  L M  INSTR 
ENV !RONMENTAL C .. REQ 

-

M (SS I ON PUlE REF 

2 3- l r 2 r Er 2f'l , 2 l r 2 3  

2 3- l r 2 r 5 t l 3 , Z 0 r 2 1 ,  
2 3 ,  29 

2 3-1 t 2 ' t, 1 1 '  1 3 .  
2 1 , 2 3 , 2 5  

2 3- t , z , E, 1.6 , 3 l  

Z J- t , z , t , z 6, 3 t 

2 3- 1 , 2 , 27 , 2 8  

2 3- 1 , 2 , ? 7 , 2 8  

2 3- 1 , 2 , 5, l l t 2 0, 2 l t 2 3 ,  
2 3· 1 ,  2 4 , 3 0  
2 3- 1 , 2 2 ,2 4 

2 3- l '  20 t2 h22 , 29 

P A GE 

2 3- 1 3  



24 LM G U I D A N C E  

A N D  C ON T R O L  

25 L M  O PS 

26 LM A PS 

2 7 LM R E A C T I O N  

C ON T R O L  S Y S T E M  

2 8  S P A C E  
E N V I R O N M E N T  

2 9  R E C O V E R Y  

3 0  A E R OM E D I C A L  

3 1  L U N A R  SU R F A C E:.  

O P E R A T I O N S  

3 2  A L S E P  

3 3  L U N A R  O R B I T  

E X P E R I M E N T S  

A P P E N D I C E S 

A A C R O N Y M S  A N D  

S Y M B O L S  

B DI S T R I B U T I ON 

L I S T  

c C H A N G E  CON T R O L  



24 �M G U I D A N C E  

A N D  C O N T R O �  



k I TE M  

N A S A  - M1 n n ed S plc:tcnft Center  

MI SSION IIUL£$ 

SECTION 2 4  - l �  &UI OANCE AND CON�ROL 

' GEHEfi:AL ' 

24- 2 D tf l N I T I ON S  

3 - AX I S A T T I TUDE CONTROL 

3 - AX I S  A T T I TUDE CONTROL I S  D E F I N E D  AS T H E  AB I L I TY TO C HA � G E  THE E � I S T I NG 
V E H I.CLE A TT I UD E  PLU S  AND M I NUS A BOUT E AC H ' AX I S . Tu HAV� TH I S  C A P A B il i TY ,  THE 
L. RE QUI RE � AN O P E R A T IONAL MANUAL OR AUTOMAT I C  CONTROL S Y S T E M .  

R�OUNDANT 1-AX I S  A T T I TUDE CONTROL 

REDUNDANT 3 - A X I S  A T T ITUDE CONTROL I S  DEf i N E D  AS HA V I N G  TWO AUTONOMOUS 
A T T I TUO� CUNTROL S Y S T EMS I N D E P ENDENT OF SECot-.UARY CO IL S ,  I .E . ,  �0 S I NG LE 
F A I LYRE �I ll C A L S E  LOSS OF BOTH AUTONOMOUS SY T E M S ,  

GU I OA NC �  S T E E R I NG 

G U I DANCE STE E R I NG I S  DE F I NED AS THE A B I L I TY TO CALCULATE A N n  STEE R LM ALONG 
THE O E S I R E O  T H RU > T  V ECTUR DU R I NG A POWER E D  MANEUVER . TO HAVE TH I S  
C A PA B I L I TY ,  TH E LH RE,U I R E S  A� �PERAT I UNAL PGNS OR AGS, 

OP�RAT lONAL PGNS 

AN OPERA T I ONAL PGNS IS DEF I N E D  AS NO LGC F A I L U R E ,  NO I S S  F A ILURE , NO DSKY 
F A I L U R E S ,  AND NO CoS F A I LUR E S  P�EVENT I N G  PGNS 3-AX I S  A T T I TU D E  C O N T ROL. 

UPERA T i uML AGS 

AN O P E R A T I ONAL AGS I S  D E F I NE C  AS NO AEA F A I L UR E ,  NO ASA F A ILURE o NO D E D A  
F A I L UR E ,  AND Nu C E S  F A I LURE PREV ENT ING A G S  3-A X I S  ATT I T UDE C O N T R O L .  

3-AXI S TRANSL A T I ON 

3-AX I S  TRANSL A T I CN I S  DEF I NE D  •s T HE AB I L I T Y  TO CHANGE THE VEH IC L E VELOC I T Y ,  
PLUS A�D MI�US o ALO�G EACH BODY AX I S ,  T O  HAVE T H I S  CAPABIL I T Y lHE L M  
REQU I RE S  ONE T T C A  A � D  AN O P E R AT I CML PGNS 0� MANUAL (AGS M:JDE) · TRANSLATION 
C A PA � I L I TY. 

M I SSI ON RfV OATE SECTIO� 
A POLLO 15 F N L  5 / 3171 LM GU1CANCE 

AND CCNT ROL 

GROUP P AGE 

GENERAL 
24-1 

3 1 2  



k I T E M  

NASA - Mu ned Spacec r aft C e n t e r  

M I S S IO N  RULES 
SEC T I ON 24 - L M  GU I DANa E AND CONTROL - CON T I NU t D 

I MANvlGEMENT • 

24-3 I M U  

A .  I R I G t H A �  UPDATES I'I I L L  � E  ACCO"''P l l SHCO � ... E N  liYRO UR l fT I S  GR E AT E R THAN THE T W O  S I GMA f>t< I f T  

M E A ;URE ME N T ACCURACY AND UPON CONTROl/GUIDANCE CONCU R R E N C E .  NG UPDA TE S W I LL BE M A D E  F CR 
u V R C  U R J F T S  L E S S  T H � N  0 . 0 7 5  O EG/ H R 1 5  � E PU I .  

u .  THl P G � S  � I L L  Hf C O � S I D E � E D  NO-GO W I T H  A GYRO DR I F T  GR I:: A T E R  THAN UR fOt.Al TO +/ - 1 . 5  O E:: V /Hk 

( 10 "  M E RU J .  THE M A X I �UM ALLOWA H L E  V A LU E  W I T H I N  THE L G C  I S + / - 1 . � 3  OEG /1-<R 

C .  0 1 P A B I A S UPU A TE S • I L L  d E  ACCO•PL I S H E C  AS FOL L GW S ---

1 .  ' C  B I A S  U P D A T E S  • I L L  B E  ACCO M P L I SH E O  P R I OR T O  3 0  M I N  O f  IMU OP F R A T ION. 

2 .  THE l t-. I T A L  B I A S  U P C A T E S  \trl l l l  NOT B E  P ERFOHM E D  I f  TH E  D E L TA R I A. S  I S  L E S S  THAN 

+ / - 0 . :1 3  C. M/ S E C / SEC . S U B S E OU E 1�T U PDATES W I L L  O NL Y  BE P E R Hi � M E D  I F  THE D E L TA 
8 ! A S  I •  G R E A T E R  T H A '  + / - 0 . 1  c •t S EC / S EC .  

j •  P I P .A t H .A S  W I LL N C T  � E  U PD AT E D W H I L f  T Ht: L M  I S  U1� T H E  L UN AR SUR FAC E . 

{, . I F  L C S S  OF i MU LOGL I � G  n CCUk S t  �URN O N / O PE�AT I CN A L  T IM E S  � l l L B E  O E T E �M I NE O  B Y  R E A L T I �E 

F L I G H T  P L A �N I N G R E�U I RE , E NTS . 

2. 'f - 4  td· :) i: k  VCLI 

l 4 - �  K t ND� Z VCJUS  � hUAK  

T H e  • < R  . _ T E � .;A • I l l  HE PC S I I I c M t  A F H /i  T I C  T C  PkE C LU OE R E PO S ! T lotd�G O U F  T O  � NTE NNA H EA T I NG CN 
TH� l��Ak SURf ACE . 

r. l S S I ON R E \1  C A T E  

A P CLLO 15 Hl 5 1 3/ l \  

S E C T  I C �  

LM GU I CANCE 
AND CONT ROL 

GI{OlJP P A GE 

24-2 

3 1 3  



k I TlM 

24 - 6  LAt>!U l �G � A DA R 

NASA - Ma n n ed Sp�eecraft C e nter  

MISS ION  RULES 
S�C T I C N  2� - l M  GUI OANGE ANO C O NTROl - CON T I NU E D 

A .  THE L R  SH OULU NOT N O � � A L L Y  B E  O PE RAT E D AT AN A�TENNA T E M P  L E S S THAN + 5 C  OEG F .  HOWE V t � ,  
THE LU�AR LAND i NG M I S S I Q �  W I L L  tlE ATT EMPT E D  I F  T H E  ANT ENNA T EMP I S  A HO V E TH� CRI T I C AL LIM I J  

UF - 1 5  O E �  F ( H A R D W A R E  DA�AGE I ,  

B ,  l R  �C T I VA T I ON W i l l  B E  D E L A Y E D  SL THAT T H E  PRE D IC T E D  l R  T EMP W il l  B E  N O  GR EA TE R THAN 1 4 5  D E �  
F A T H l  G A T E .  

2. 4 - 7  A !, S  

A .  THE. AG S I S  l)ECLARt\1 NO-GC OURINU A GVRQ ANO ACCELElt.OMETER CAl tBRI\TtON {f lHE GVRO OR l.F T  

C H A N � E  I S  GRE AT ER THAN 2 ,00 DEG/HR AND I F  T H E  ACCEL EROM E T E R  B I A� CHANGE I S G R E A T F R  T HAN 

Q , D 3 9  F T / S E C / S � C  F k C �  T H E  VALU E A T  T H E  ST ART O F  THE CAL I BR A T I ON , 

b ,  I F LCSS OF ASA COGL I � G  OCC UR S , T U R N  UN/OPEI<AT I CNAl T IM E S  W I L l  B E  D E T E R - I Nf O  B Y  RE AL T I •E 
F L I GH T  PLA�N{N� REQUI REMENTS. 

l4- t! u : s  

L v S S  UF I � V < • H R  O N C I A C  BUS A REQU I RE S A M A NUAl E NG I N E-nN S I GN A L  T O  � A I NTA I N  O P S  ENG I M' 
� L E C T R l C �L KtDU�OA�C � .  

� u l t  NUMtlE RS 2 4 - 9  TH�OUGh 
2 4 - l �  AR.E Rt SE RVEU. 

Ml S S I ON R E V  O A T E S E C T I O N  

A P CLLO 1 5  F N l  5 / 3 / 7 1  LM GUIDANCE 

ANC CONTROL 

GROUQ PAGE 

MANAGEMENT 

2 4 - 3  



N A S A  - Ml n ned Sp1cec r1ft Center 

MISSION ltULES 

SEC T I ON 2 �  - �M GOIOANGE A�D CDNJRO� - CONTINUED 

K RULE CUND I T I ON/HA�FUNCH ON• PHASE ' RULING ' CUES/NDTES/COHHE�TS 
-- - - - - - --------------- --�------------------------------------------------ -------------------------------

24-20 LOSS OF vUIOANCE 
STEER I NG 

• 
• 

' S P E C I F I C  ' 

A, O P E R � T I ONAL AGS ' A L L  ' CONT I NU E  MI SS ION I f  
' RE DUNDANT l-AX IS 
' ATT !TUDE C C hHOL 
' IS S T I L L  AVAI LABLE 

• , R Ef HALF PROC AGS---

tl .  UPE RA Tl ONAL 
PU. N S  

24- 2 1  L O S S  O f  fOAl 
FUNC T I O N S  I A T T ,  
R A H S ,  ERROR S! 

24-22 L U S S  OF ACT 

M I S S I O N  

• 
• ' I AGS WAR N I NG L IGHT 

' 2  OEDA R E SPONSE I S  ABNORMAL 

• • 
' DOCKEC/ ' B• l •  NO-GO FOR C IRC 

• 
• 

'VNOCCt<EO • ' . R E F  HALF PROC I'G N"S---

' �RE-PDI ' 2 •  NO-GO FCR POl ' I  LGC WARN 

' 2  ISS WARN 

' PO W E R ED ' } , ("A I  PRHR TO H I  GAT E ' 3 TEMP CAUTION 
• D E SCENT ' ABCRT • 
• • • 4 GIMBAL LOCK 
' ' I B I AFTER HI GA T E  • 

• 

' LUNAR 
1 S T A Y  

' RNOZ 

' ALL 

1All 

I l l LAND MANUALLY ' 

1 21 NO-GO F O R  • 
EXTENDED LUNAR ' 
STAY I f  FA ILURE' 
ALSO AFF EC.TS ' 
REDUNDANT ' 
l-AX I S  ATT • 

CCNT ROL • 

' 4 ,  ASCEND AT NEXT 
' BEST C PPORTUN I TY 
' I F  FAfli!RE AL S O  
' AFFECTS REDUNDANT 
' l-A X I S  ATT CONTROL 

' 5 ,  CONT INUE M[SS I ON 
• 
• 
• 
• 
• CONT I NUE M I S S I O N  

C R E W  C P T  I O N  

CONT INUE H I SS I JN 

R E V  DATE SEC T IO N GROUP P A GE 

APOLLO 1 5  F N L  5/3/71 �H GU!DANCE 
AND CONTROL 

MANAGEMENT 
PGNS/CES/AGS 

3 1 5  



N A S A  - Manned  Spacec raft C e n t e r  

M I S S IO N  RU L E S  
SEG T ! ON 2 4  - L M  G U I D A NC E  A ND CONTROL - CON T I NUED 

k � U l l  CUN D I T I ON / �A L F U NC T I ON '  PHASE ' RUL ING ' CUES/NOTE S /COMM ENT S 

Z4-2 3 

.1 4 - 2 4  

. . 
• • 
• • 

L O S S  OF RNDl RADAR/ • • 

VHf R ANG I NGIOPl lCAL . . ° C SM O P T I C A L  T R AC K I NG C A PA B I L I T Y  
' REQU I R E S  T H E  LM TRAC� I NG L I GHT ANC 
' T H E  AB I L I T Y  TO V I SUAlL Y TR A C K ,  Tk ACK I NG 

A ,  L O S S  O F  ANY ONE 

b .  LO ::. S  tlf ANY TWO 

LOSS lJF L A � O I NG 
r.. AUAK 

. • 
1 1\ L l  ' A. . . 
• • 
. . 
• • 
. . 
. . 
' D OC K E D/ ' B . 
' UNOCC K E O  . 
. . 
' P RE - P O I  • c .  . . 
' A ll G T H E � ' D. 
. . 
• . 
. . 
. . 
. • 
• . 
. . 
. . 
. . 
. . 
' DOC K E D/ ' A , 

' U N O C C I< E O  • 
. . 

CONT I NU E  � I S S LON ' 

R E F  3 • 8 1  FOR ' 

NAV I GA T IGN AND ' 
TRACK I NG REQU I R EMENT S ' 

FOR Hz 1 RNDl 1 

NO-liG FOR C I RC 

NO-GO FOR PO I 

CONT INUE M I S S I ON ' 

REf 3·81 fOR ' 

NAV I G.A T I C" AND • 
TR ACK J I\li 1 
R E Q U I R EMENTS FUR ' 

M= l RNDZ 1 

NO-GO FOR C IR C  

I P R E  - P O I  I 8 .  NO-GO F O R  P O t  

1 Puw E R EO ' C . l .  PK I LR TO AUE�U A T E  ' C .  GU I DO T J  D E C IDE W H E N  ADEQUATE 
' UPDAT I N G  O F LM STAff VECTORS HAS 
' bE E N  A C C O MP L I SHE D .  

' D E SC E NT ' A L T ITUDE UPOAT I N& OF 
t ' U1 S T A T E  VECTO R S---

. 

. 
• 

• 
• 

• 
. 
. 
• 
. 
. 
. 
. 
• 

l A )  �C-vC FUR L AN D IN G '  R f F  M A L F  PROC PG N S·--

1 8 1 � B C R T  A l  T L T 

2 .  AFTER AOEQUAT E ' 1  VEL L T  
ALT I TUDE U PD A T I N G  O F  ' 
lM STATE VECTORS --- 1 R EF HAlF PROC HTRS---' 

CONT{NU£ M I S S I ON • 2 L k  TEMP ABNO RMAL 
' 
' 
' 
' 
' 
• 
. 
' 

RULE NUMBE R S 2 4-2 5 • • 

THkUUGH 24-27 A R E  t 
K t; SE.,. VE O .  t 

Ml SSI  ON R E V  DATE S E C T I C �  

A PCLLO 1 5  F NL 5 13 / 1 1 LM GU{CANCE 
ANO CONHOL 

' 
' 

GROUP 

SPEC f F I C  
PGNS/CE SlAGS 

P A GE 

24-5 

3 1 6  



R I<ULt -- 1-----

l 4 - 2 8  

NASA - Ma n n e d  S pacec raft C e nter  

M I S S IO N  R U L E S  
S�C T I CN 2 4  - L M  GU I DANCE AND CONTROL - CON T I N U E D  

Cu<<O I T ION/MALfUNCTIOOI' P H A S E  ' RULING ' CUES/NOT E S /COMME�TS 
- - - - - - - - - - ----------------------------- ---- ------------------------------------------------------

L U S S  OF R E OLNOANT 

3-AXI S A T T I T U D E  
GUI\TKOL 

· M I SSI ON 

• . 
• • 
• • 
'DCCKEO/ ' A. NO-GO FOR CIRC 
.'�NOGCKEO ' 
• . . 
' P R E - P O I  ' B. NC-GC F O R  POl 
• . 
' PO W E � EO • c . 1 .  PR IOR TO 111 G A T E  
' D ESCENT • 
• • 

• . 
. • 

• • 

. . 
1 L UN A I<  • r.. 

' S TAY • 
' • 

1 RNOl ' E  • 

R E V  D A T E  

ABORT 

2 • AF T E R  H I  GATE 
L A N D I N G  I S  
C R E W  C PT I ON 

A SCEND AT NEX T 

OPPORTUNITY 

CONT I N U E  � ! S S ! DN 

S E C T  ION 

APOLLO l5 F�l > / 3 / 7 l  LM GU I D ANCE 
AND CONTROL 

. 

. 

. 
• 

• 
. 
• 

• 
• 

. 
• 

. 

. 

. 
• 

BEST . 
' 
' 
' 

GROUP 

SPEC l f !C 

PGNS/CES/AGS 

P AGE 

24-6 

3 17 



N A S A  - Ma n n ed Spacec raft Center  

MI S S IO N  RULES 

SEC T I ON 2� • L M GU I DA�E AND CONTROL • CON T I NUED 

t.; K UL F.  C U NO I T I ON/ �ALFUNCTfON 1 PHASE • liUL I NG ' C U E S/NO T E S/COMM E � T S  

l<t- 2 9  

---------- -----------------------------------�---------------------- - - - - - - - - - ----- - - - - - - - - - - - - - - -
' ' ' 
' ' ' 
' ' ' 

L O S S  OF T R A � SL A T I QN ' ' ' 
l A PAI H Ll TV ' ' ' 

' ' ' 
A ,  AUTOM A T I C  ' DOCKED/ ' A. l .  CONT INUE • I S S  I ON 1 A . l .  CAN NOT  D E TEC T F A I LURE 

ULLA<; E ( + X I  ' UNDCC I< E O  ' ' L GC COMMANDS ULLAGE 
' PRE - P I>I ' ' 
' ' ' . REF HALF PFOC CES··-
' POW E R ED ' l o l A  I P R J CR TO P O l  ' 
' D E S C ENT ' ' I ABNORMAL VEH I C L E  DYNA M I C S  
' ' I l l  BACK U P  ULLAGE ' 
' ' MA�UALL Y I F  ' 6 TTCA CMOS ABNORMAL 
' ' N E C E S S A R Y  ' 
' ' ' 
' ' ( 2 1  P O l  IN H I B I T  E D  ' 
' ' If NO AUTO OP S ' 
• • START • 
' • . 
• • ( BI AFT ER P D I  ' 
' ' CON T I NUE M I S S I O N  • 
• ' ' 
' ' ' 

" '  3- AKI  S 1 OOCKEC/ ' B, NIJ·G� FuR C I RC • 
TR ANHA Tl ON 1\JNDOCKED • • 

' • ' 
' • ' 
' P R E -P D I /  • c . CONT I NUE M I S S I ON ' 
' POW E R ED • ' 
' DESCENT I • ' 
1L U N A P  . ' 
' S T A Y  • . 
• • • 
' R t-. O Z  ' D. NO-GC FOR L M  ACT ! VE • 
' ' DOCK I NG . 
' ' . 

Ml SSI ON R E V  D A T E  S E CT ION GROUP P AGE 

A POLLO 1 5  F N L  5 /3/71 LM GU�OANCE 
AND CCNUOL 

S P EC I F IC 
PGNS/C ES/AGS H-7 

UNTI.L 



NASA - M1n ned Spacec r aft Center  

M I S S IO N  R U L E S  
S EC T I ON 2 4  - L M  �U I OA NG E  AND CONTRQL - CON T I N U E D  

k RULE COND I T I ON / MALFUNC T I ON '  P H A S E  o flU L I N� ° CUE S/NO T E S/COMME NT S 
- - - - - - - ----------------------�-------------------------------�--------------------------- - - - - - - - - - - - - - - -

0 

24- 30 L O S S  OF P I TCH OR 
kOll GOA 

0 

1 A ll ' EN G I N E  G I M8AL - OFF 
' CONT I NU E  Mt s S I ON UNLESS 
0 RCS I MP I �GEMENT 
' CONSTR A I NTS ARE V I alAT E O .  
0 

0 R C S  I M P I N G E M E N T  CONSTR A I N T S  A R E  A 

' fUNC T I ON Of THE GOA POS I T I ON AT THF 

2 4- 3 1  L U S S  OF kEOUNOANT 

A SC E NG UN 
CAPAb I l l  TY 

0 
0 
0 
0 
0 

100CKEI/ 1 A .. NO-GO FOR C IRC 
llfNDOC K E O  I 

0 P R E - P C I  0 8. NO-GG FOR POI 
0 0 
0 0 
• POW E R ED ° C . l .  I F  OPS INSERT I O N  
10ESCFNT 1 C A P AB l l l T V  EX l S TS , 
I • ABORT 
0 0 

' T IME OF F A I LUR E ,  SOD8 I NFO W I L L B E  

' U S E D  T O  OETERM I �E CAPAB I L I T Y  TC 

' COMPLETE D E SC E N T  FO� A G I V E N  G O �  
' PO S I T I O N .  

0 ' 2 .  I F  OPS l � S E RT I ON ' 
0 
0 
0 
0 
0 
0 
0 

' LUNAR 
• S T A Y  

1 t A P AB{ L J T V  OO� S NUT ' 

1 �X I S T 1  ASCRT I F  ' 
' MANUAl ST.&RT V ER I .f l E O  ' 
0 0 
1 3 .  AF T E R  H I  GAT E-
' CONT i hUE MISS I ON 

0 0. A S C E ND �T NEXT BEST 

' OPPOIHU� l T V  

<•- 3 2  LU S S U F  D P S  AUTO O N  ° 0 0C KEO/ 0 A. C ONT I NU E  � I SS ION 0 • R FF HALf PROC C E S  ---10 

C A PAb l l l TY 1 UNDCCKED ' 

• P RE - P O I  0 8, CONT I NU E  M I S S I O N  0 0P S DO E S  N O T  T H R U S T  WHEN E VE N T  T I M E P  
' IN D  0 0  .00 

R U L E  NUMB E R  2�-33 

I S  Rt: SERVED. 

· M I SSI ON 

* P O W E R E D  
' DESCENT 

• rc. l .  
• 

0 
' 
0 
0 
' 
0 
0 

IF AUtOMATIC ULLAGE 
� OCCURRED ---

(A) ATIEMPT t>WUAL IGN ° 

(B) IF IGN DOES NJT 
OCCUR ---
� POI THIS REV 

0 2, IF AUTOMATIC ULLAGE 
HAS NJT OCCURRED ---

R E V  C A T E  

(A) INHIBIT PDI IGN 

(B) NO-GO FOR POI 

SECT I I.. " GROUQ 

A PCLLO I� F NL 5 /3/71 LM GUI CANCE 

AND CONTROL 

SPEC I F I C  
PGNS/CES/AGS 

P A GE 

24-8 

3 1 9  



N A S A  - Man ned S pacecraft C e n te r  

MISS ION  RULES 
SEC T I ON 2o - L M  �U l DA�E AND CONTROL - CONT INUED 

1<.. k U L E  C LINU J T I UN / M ALFUNCT J O N 1  P H A S E  1 fiUL I HG ' CUES/NOTE S/COMM E , T S  
- - - - - - - - - ---------- -------------------------------------------------------------------------------------

24- 3 4  L O S S  Of A U TO/ 
MA�UAL THROTTLE 
C U N TROL 

A. E I THE R 

tl . �0 TH 

2 4 - 3 5  R E SEK \IED 

24- 3 6  L O S S  OF LUNAR 
Cu�TA C T  L I GH T S  

M U L E  NUM B E R S  24-3 7 
THRUUGH 24-39 ARE 
R E S E , VE D  

M I SSION 

. • 
• • 
• • 
. • 
. . 
. • 
1 A L L  ' 'A • CONT I NUE M I S S I ON . . 
'DOCKEC/ • e. 1 .  NO-GO FOR C J RC 
' UNOOC K E D  . 
· �R E - P C l  • 2 • �0-GU FOR P O l  . • 
1 P O W E R ED • c . ABCRT 
' D E S C ENT • 
. . 
• • 
. . 
. • 
• . 
' PO W E P ED ' CONT I NU E  �iSS I ON 
' DE S C E t, T  • 
• • 
• . 
• • 
. . 
• • 
' ' 
' ' 
' ' 
' ' 
' ' 
• ' 

R E V  DATE SECT UIN 

APCLLO 15 F NL 5 13/7 1 LM GU I DANCE 
AND CIINTROL 

• 
• 
• . REF MAL F PRQC CE s---. 
' 11 ENG THR ANO C MD DO NOT 
I SCHEDUlE • 
• 
• 
• 
. 
. 
. 
• 
. 
• 
. 
. 
• 
• 
• 
• 
• 
. 
• 
• 
• 
' 
' 
' 
' 
• 
• 

GRaue 

9PECH IC 

PGNS/CES/AGS 

PAGE 

24-9 

AGRE E /  OFF 



K I TE M  
-- 1-----

24-40 

' 

' . ' . 

lliiSJIOI RUL.is 
SEC Tl ON 24 • LM GUI DA!it! AND Cll .. fROL • CONTINIIfO 

· .  

MEAS G E SC R ! P T ! ON 

luC 0 DWNll NK 
P L S  TORO REF 
2 . 5  VOC T M  B I A S  
! M U  2 8  VAC 800 
! R I G  SUSP 3 , 2  KC 
l M U  S TBY 

LGC OPR 

X P l P A  OUT I N  PHASE 
v P IP A  our IN PHASE 
z P I P A o u r  I N  PHASE 

IG SVO E k R  I N  PHASE 
l b  I X  RS VR CUT Sl N 
l G  I X  RXVR OUT COS 

M G  SVO E R R  I N  PHAS� 
M& I X  RS \IR our S I N  
MG 1 X R S \IR our cos 
Ull SVO t: R �  I N  PHASE 
UG R S VR GU T Sl N 
UG RSVR OUT COS 
P I TCH ArT oHK 
YA.I<I AT T ER R 

k U L L  A TT ERR 
P 1 PA TE M P 
fo.R S.HfT S I N  

" " SHF T  C O S  
R k  TR UN S I N  
" TR UN CO S  
LbC WARN I NG 
I S S  • �R N I NG 
Lk AN T H M P  
R R  NO TR AC K 
•H AN T T EM P  

Y A W  E RR CMO 
P I TCH ERR CMO 

ROLL E R R  tHO 

JU A40 UUT PUT 
kCS TCP A40 
JO B30 OUTPUT 

RCS T C P  830 
JO A20 UUT PUT 

RCS T C P  A20 
JO BlO O U T P U T  

R C S  T C P  &\D 
JO 84U OUTPUT 
JU 84F O U T PU T  
J O  A4R OU T PUT 
JO A 3 U  O U T P U T  

JO BlA OUTPUT 

JO A l R  our PUT 
J O  82 U OUTPUT 

JO A2 A O U T P U T  
J O  d 2 L  O U T PU T  
JO AlU OUTPUT 

JU A l f  OU T P U T  
Jo· B l l  O U T PUT 
R C S TCP B4U 
RCS TCP 84F 

RCS TCP AltR 
RCS TCP A3U , 
R C S  T C P  83A 
kC S TCP A3R 

K C S  TCP 82U 
RCS TCP A2 A 
t< C S  T C P  �2L 
RCS TCP A I U  
R C S  T C P  A l F  
R C S . TC P  d l L  
YAo A T T  E R R  
P I TCH A T f ERR 

HI S S I ON 

APOLLO 1 5  

- ---------------------�--·---
' PRELAUNCH INST RUMENT AT ION ; 

- -----------��---·-------**-

PCM llNBOAR.O 'TRANSDUCERS CAT EGORY 

GGOO� lU - - M 
GG1040V - - HI) 
G G l l l O V  - - HO 
GG120 1V - - HO 
G G 1 3 3 1 V  - - HO 
G G 1 5 1 3 X  - - HO 
G G 1 5 2 J X  - - HO 
GG2<10 1 V  - - . HQ  
GG20ZlV - - HD 
GG2041V - - HQ .  
GG21 0 7V - - HO 
GG21 t 2V F O A l  COMMON HO 
GG21 1 JV FOAl COMMON HO 
GG21 3 1 V  - - HO 
GG2142V FOAl COHHON HO 

G G 2 1 4 J V  F O A l  COMMON HO 
G G 2 1 � 7V - - HO 

G G 2 1 7 2 V  F O A l  COM�ON HO 

GG21 7 3V fOAl tOM�ON HD 

GG22 1 9V FOAl CO�MON HO - PC M 
GG2249V FOAl COMMON HO � PCH 

GG2279V F O A l  COMMON HO - PCH 
GG230JT C AND w S EPARATE HO - PCM 
GG 33�4V FDA(. C OMMON HO • P C H  

GG33J5V FOAl COMMON HO • P C M  
GG3324V FOAl COMMON HO - PCM 
GG3325V F O A l  COMMON HO - PCM 
GG900 IX C AND W COMMON HO - PCM 
Gf90 0 2 X  t AND W COMMON HO • PCM 
GN756 3T TEMP HCN ! T O R  COMMON HC - PCM 
GN7�2 lX C AND W COMMON HO - P C M  
GN772 3 T  T E � P  MON ITOR COMMON HO • PCM 

G H 1 2 4 7V ·- - H 

GH1248V - - M 
G�l249V - - M 
GH14 1 9V - - HO 
GR5032X - - HO 
GH14 2 3V - - HO 
G R 50 3 6 X  - - HD 
G H H 2 7V - - HO 

GR5040X - - HD 
GH14 3 1 V  - - . HO  
GR5044X - - HO 
G H 1 4 1 8V - - HD 
GH1420V - - HO 
GHl42lV - - HO 
G H 1 4 2 2V - - HO 
GHI424V - - HO 

GHl425V - - HO 
GHl42bV - - HD 
GHI428V - - HO 
GH1429V - - HD 
GH1430V - - HD 
GH14 3 ZV - - HD 
GHl4 l3V - - HO 
G R 50 J l X  - - HC 
G R 5 0 3 3 X  - - HO 
GR50 34X - - HD 
GR5035X - - HO 
GR5037X - - HD 
G R 50 3 8X - - HO 
GR5039X - - til 
G R 50 4 1 X  - - HD 
GR5042X - - HD 
G R 50 4 3 X  - - HO 
GR5045X - - HO 
GR5046X - - HD 
GH1H5V FOAl COMMON HD 
GH1456V fOAf COMMON HI) 

R E V D AT E SfCTUIN GROUP PAGE 

F H  'i/3/7 1 LH GU(CANCE I'REL .UNCH 
AND CSNTROL INSTR 24- 10 

3 2 1 

. 

�1 S U O N  RUlE 
REHRENCE 

24•20 
24-2 0  
24-20 
H-2o 
24•20 
24•20 
24•20 
24·20 
H-20 
24·20 
24·20 
24•20 
24•20 
24·20 
24·20 
24·20 
24·20 
24·20 
H�2n 
24•20 
?4•20 
24�20 
24·20 
24·23 
24-23 
24•23 
24-23 
24·20 
24-20 

24•23 
24•23 

24:-2 8 
24-28 
24·28 
24·28 
24·28 
24-28 
24·28 
24•28 
24-28 
24-28 
24-28 
24-28 
24-28 
24-28 
24-28 
24•28 
24·28 
24·28 
24•28 
24-28 
24·28 
24·28 
24•28 
24-28 
24-28 
24-28 
24-28 
24•2 8  
2'>·28 
24-28 
24·28 
24-28 
2•-2e 
24•28 
24·28 
2•·28 
24-28 



R I T E M  
-- ____ .,. 

24•40 

CutH 

NASA • Man nect Sp1cecr1ft Center 

MISSION  IIU LIU 

SEC T I ON 24 • LM GU I DA NC E  ANO CONTROL • C()ICL00£0 

M E A S  D E SC R I P T I O N  PCM CNBOARO TRANSDUCERS 

RlJLl A T T  ERR GHi457V FOAl CO MMON 
K G A  Y A W  R A T E  CH 146 1 V fOAl COMMON 
kcA ? I TCH R A TE GH1462V f D A !  COMMON 
k U A  kOLl KATE GHI46lV FOAl COMMON 
AGS S E L  CHI6 2 IX - -

k U L l  P L S O ID I R G H 1 6 2 8 X  - -

? I lCH P L SU I U ! R  GHI6 ZOX - -

YA W P L SO /U I R  G H I 6 3 0 X  - -
AUTU UN GHIZ 1 4 X  - -

A P S  A R M  GHI2 lOX - -

t NG r- I RE. OVRD G H 1 2 d 6 X  - -
f\A� l H R U S T  CMD GHll l lV METER S E P A R A T E  
P I TCH GUA POS GHl l l 3V - -
KOLL GOA P O S  GH ll l 4V - -
p TRM F A l L  C H 1 3 Z l X  C AND W COMMGN 
k TRM FA I L  GH!HOX C A N D  " COMMON 
A U TJ THRUST CMD G H I H IV M E T E R  SE P AR A T E 
uP S A R M  G H ( l 4 8 X  - -

VAR ! NJ AC I P O S  G'68?6H - -

CE S AC P WR F A I L GL4026X c ANO • COMMON 
C E S  uc Ph'R F A l L GL40 .2 7 X  c AND � COMMON 
A c S  t Hl W NL I NK D A TA G I O , J l X  - -
A S A  T E M P  C ! l l 1 1  T - -

A SA P Wk / A E A  FA I L  GL•O Z 8 X  c A ND • COMMON 
A U TO OFf GH 1 2 l 7 X  - -
A6� AUTU GH lb4lX  - -
A � S  A T T  HOLD G H lb 't 2 X  - -

I>&NS AUT C GH 164 3X - -

PGNS A T T  HGLO GHl6HX - -

Lf< RNG U ATA NO GOOD G N 7 5 2 I X  c AND • COMMON 
LK Vt: L D A T A  NO GOOD G� 7 5 5 7 X  c AND • COMMO� 

M l  SS! ON R EV C A T E  SECT I ON GROUP 

A PCLLD 1 5  F Nl 5 /3/7 1 LM GUI DANCE PREL AUNCH 

AND CONTROL INSTR 

3 2 ?  

-

MI S S I ON RUL e 

CA TE GOR Y R E F E R E NC E  

HO H-28 
H ON BOARD 24-26 
M PC M/H D 24-2 8  
H 24-28 
HD 24-28 
HD 24-2 8 
HO 24-28 
HD 24- 2 8  
HD 24-31 

M 24-3 1  

HD 24-3 1  
M 24-34 
M 24-30 
M ·  24-30 
HO 24-30 
HO H-30 

HO 24-34 
HO 24- 3 2 , 2 4-34 

HO 24·34 
HU 2 4-3 0 , 2  .. -28 

HO 24-30 , 2 4- 2 8 , 2 4-3 1  
HO 24-20 

HO 24-20 

HD Z4-20 
HD 24- 32 ,24- 3 1  
HO 24-28 
HD 2 4-2 8  

HO 24-2 8 
HD 24-2 8  
HD 24-24 
HO 24-24 

P AGE 

24-11 
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k l T E M  -- 1-----

.2 5 - l  k t: S E K VE D  

N A S A  · Ml n nt• S'tctc:rtft Center  

IIIISS ION  R ULli 

Sf:CTICJ( 25 • 1Jo1 l'ROf'IA.SlCJI • Ill'S 

' GENERAL ' 

1 5 - 2  OEF I N I T I UN S 

A .  A N  C P E K A T I ONAL O P S  I S D E F I N E D  A S  

PRI OR T O  I GNI T I ON 

1 .  F U t L  ANO/UR CA I OE E N G I N E  I NL ET P R ES SURE G R E A T E R  THAN 3n P S ! A  

l .  THE O X I O i l � H  A N D  F U E L  BULK T E M P E �ATUR(S MUS T H E  G R E A T E R  THA� 50 F A ND L E S S  
THAN 9 0  O E G  F 

3 .  D E L T A  I E � P  B E T � E EN FUEL AND O X ! O  L E SS THAN 1 0  D E G  F 

4 .  D E L T A  P R E S S U R E  ( F U E L  H I G H I  L E S S  THAN 5 0  P S I D 

5 .  PROPELLANT A N D  S U P E R CR I T ! CA L  HEL IUM AOEQU A T E  T O  COMP L E T E  M I S S I ON 

A F T E �  P O I  I GM T l U N  

1 .  FUE L AND/OR OX ! O  E •G I N E  I NL E T  . PR E S S U R E S  GR EA TER THAN 1 5.•1 P S ! A  ! ULLAGE 
PR E S SU R E S  G R E A T E R  T hA. 160 P S I A J  

z .  T H R O A T  A R E A  I N CR EA S E L E S S  THAN 3 5  PERC E N T  

3 .  ADEQUATE PRO PE L L ANT A N D  S U P E RC R I T ! C AL HEL I U M  T U  COMP L E T E  M I S SION 

B .  O P S  I N SE R T I O N  C A P A d i L IT V  I S  T HE A B I L I T Y  TO O B T A I N  A SAFE I N S E H I O N  W I TH ONLY 
THE o P s. 1 

�ULE NU� B E A S  2 5 -3 THROUGH 

2 5- 1 0  ARE RE S E R V E D  

M I SSI ON R EV 0 11 T E  SE CT I ON 

A P OLLO 15 fNl 5 / 3/1 1 LM PROPUL S I ON 
-OPS 

GROUP P A GE 

GENERAl-ot>S 
2 5- 1  

3 2 3  



R I TEM  

l5-l l RE SER YEO 

25- 1 2  R t SERVEO 

� 5- 1 3  R E SERVED 

N A S A  - Ma n ned Spacec raft C e nter 

M I S S IO N  R U L E S  
SeCTiON 2 5  - L �  PROPUL S I ON - DPS - CONT I NUED 

' S YS T EMS MANAGEME NT'  

� 5 - 1 4  Fk � M A �AF E T Y S r A�DPUI NT , S U P E R CR J T I C A L  HE L I U �  BUR S T  D I S C  k U P T U M E  DUk J N G  M A N � E O O P E P A T I O N  I S  A N  
A L L O W A B L E  � V E N T .  

25- 1 '3  P k u P I:. L L A f\ T  G AG i f\1.> 

A .  P R I "E • E T H C O--- PQGS  ( T . ,  ON B O A K O I  ( \ . 3  PERCE N T !  

� .  BAC KU F �E THOO--- GRCUND NASS  C A L C ULAT I CN ( 3  P ERCENT F O R  GAu i N G I  

2 5- 1 6  lf  PO W E k � O  DE S C E 1� T I S  A�CR T E O  OU� I NG D PS I NS E k T I UN C A P AB I L I TY U R  I F  A DOC K E D O P S  CON T I NG E N C Y  I S  
R t UU I RE U ,  THE D E S  HE R E G  1 Al'o C  R E G  2 V A L V E S • SHUULO BE CL O S E D  A T  A PuGS R EAD I NG OF 31 P E R C E NT TO 
! N SUk E A L O W  E NOUGH T A N K  P � E � S U�E T O  P R EV E �T A V lO L A T l DN O F  FRACTURE MECHAN ICS L I M I T S  F R O M  H E A T  
SLJAK. 8 1\C. K .  

R U L E  NUM B E R S  2 5 - 1 7 THAOUGH 2 5 -29 A R E M E S E R V E U .  

M I SSI ON R E V  D A T E  S E C T  ION 

A PL L L O  1 5  FNL 5 / 3/7 1 l M  P R C PU L S I ON 
-OPS 

G ROU P 

MANAGEMENT

O P S  

P AGE 

2 5- 2  

l 2 4  



N A S A  - Ml n ntd S pacecnft C e n te r  

MISS ION  RULES 

SECTION Z 5  • L �  PROPULS iON - CPS · CONTlNUED 

R RUL E CUN D ! T I ON/MALFUNCHON' PHASE t RULING ' CUES/NOT e S /COMM E N T S  
-- - - - - - --�----�----------------�----------------�-------------------------- - - - - - - - - ----- - - - - - - - - - - - - - - -

' SPEC I F I C  �JSSION RULE S  ' 

2 5 - 3 0  L U S S  OF OPERAT I ONAL ' OOCKED/ ' A ,  I NH I B I T  CPS BURNS' 
O P S  ! PR I OR TU LOW ' UNOOC KED ' 
GATE,  REF HR ZS-2 • t 
FOR O E F I M T I ON ,  ' PRE •PDl ' B. t .  NO•GO F O R  POl 
A F T t R  LOW GATE , ONLY ' • 
LOw I NLE T P R E S SURE S ' ' lo RNCZ W IT H  APS 
L E S S  THAh 15P P S I A I  • • 

2 5- 3 1  START TANK L E A K  
PR I OR TU 
P R E SSUR I ZA T I ON 

A. F U E L  AND O X I C  
E N G I NE I NLE T P 
G R E A T E R  THAN 
30 P S I A  

B ,  · FUEL AND/OR 
OXIO ENGINE 
INLET P 
LESS THAN 
30 PSIA 

2 5- 3 J  LO SS Of 

SUPE RCR I T I GAL 
P k E SSURE ( OP S  I N  
BLOwOCWN MODE I 

1 PO W E R E O  • c. AB ORT _ST AGE 
' DE S C ENT ' 

• 
. 
. 
. 
• 
• 
' ALL 

' POWERED 
' OE S C E � T  

' A ,  CONT I NU E  M I SS I ON• 
' INHI B I T  F IR ING DPS 
' S U R T  TANK S QU I B  

• 
' B, CONT I NUE M I S S I ON -
' F I RE SQU I B  TO 

' START TANK 

. 
• 
• 
• 
• 
' A ,  
• 

ABOR T -A .  GREATER THAN 
H PERCENT 
PQGS ABuRT S T AGE P R I O R  TO 

I N L E T  PR ESSURES 

B, LESS THAN OR 

EQUAL TO 33 
PERCENT PQGS 

M I SSION 

LESS THAN OR EQUAL Tu 
150 PS I A ,  t oL L A G E  
·PRESSURE L E SS T H AN 160 

PS I A . I  

' 8, CONT I NUE M I SS I ON 

R E V  O A T E  SECT I ON GROUP 

' REF MAL PROC O P S-·· 

' I O E S  REG 

' lA FUEL /OXID PRE S5 ABNORMAL 

' 2 • u E L / D X I D  T E •P ABNORMAL 

3 H E  P k E SS AB NCRMAL 

1 R E F  MA L PR OC D P S ---

1 3  HE P R E S S ABNOR�AL 

' PR ESSUR I Z A T ION S Y STEM MAY B E  O P E N E D  

' TO S T A R T  T A N K  LE A K,  C LOSE P R I M A R Y  
' h E R E G  SOV A F T E R  E A C H  B U R N  ANC 
' R fOPEN AT I N I T I A T IO N  Of EACH BUR N ,  
. 
• 
• 
• 
• 
. 
• 
• 

' R EF t<4A L PROC D P S - -

' 3  HE P R E S S  ABNORMAL 

P A GE 

A P CLLO 1 5  F NL 5 /317 1 LM PROPULS I ON 
•O PS 

SPEC l F I C·OPS 
2 5- 3  

3 2 5  



N A S A  - Manned Spaettraft C enter 

. MISS ION IIUUS 
SEtllOK 25 - LM PROPULSUlH � D P S  - tONT lKUED 

1< K U L E  CONDI T I OK/MAlFUNC li O N '  PHHE ' !lULING ' CUES/NOTE S/CDMM EKTS 

• 
2 5 - 34  DE SCENT HE/PROP LEAK' 

A. Le AK SUCH 
THAT POl CAN 
BE COMPLETED 

1 P R E - P IM  
• 
• 
• 

B .  LEAK SUCH ' 

THAT POl CAK ' 

NO T BE COMPLETED ' 
• 

KUlE NUMBER 1 
2 5- 3 5  RE SERVED. ' 

. 
• 
• 
• 
. 

. ' A. 
. . 
• 
• 
' B. 
• 
• 
• 
• 
• 
• 
• 
• 
. 
• 

M I SSION REV DATE 

CONT I NIJE M I S S I ON 

KO-GO FOR POt 

SECTION 

A POLLO 15 FNL 5/3/71 LM PROPULS I ON 

-DPS 

• 
• 
• 
* R E F  MAL PROC DPS ---
• 
• 1 D E S  R E G  
• 
• 3 HE P R E S S  AB NCR MAL 
• 
• 
. 
• 
• 
• 
• 
• 
• 
• 
• 
• 

GROUP P A GE 

SPEC IF I C-OPS 

3 2 6  



NASA - Ml n n td SpiCIC:rlft Center 

. M I S S ION  JtULES 

SECTION 25 • LM P�OPUL S I CN • CPS - CONT INUED 

K k U L E  CuNO I T I ON/MALF U NC T I O N '  PHASE ' RUL I NG ' CUES/NOTE S/COHH E N T S  
- - ----- --------------·-------------------------------------------------------------------------- - - - - - - - -

25- 3 6  91 SEC A F T E R  L C  
LE VEL SENSE 

. 
• 
' POW EP E-D 

.• O E S C E hf 

• 
• 
• 
' CP. E w  
' LAND 
• 
. 
• 
• 

2 � - 3 7  LU W  L E VE L  CCNF I RMS • P OW E R E D  ' ABORT 
I N SUF F IC I E N T  • DE SCENT ' 

E V A LU>lTION 
uk ABORT 

PROPE L L A N T  TO LAN!l • ' ABORT S UGE AT OPS 

OR DELTA B ET w E E N  ' • OFPLET I ON 
FUEL AND O X l D lZ E R  1 ' 

PQGS R E AD I NG S  • • 
GREATER THAN • t 
lJ P E RC E NT t t 

25- J B  P Q G S  ReAD I NG • P O W E R ED ' ABORT 
2 PERC E N T  C E I TH E R  0 0E S C E � T  ' 
FUEL OR U X I O I  AND • ' ABORT S TAGE AT OPS 
NO VA L I D  T I M.f 1 ' DEPLET I ON 
E S T I MATE F K C M  L OW • 1 

L E V E L  I I 

k E F  MAL PRCC O P S--- 0 ' 
. ' 

< 5 - 3 9  E XC E S S I VE PWJPE lL A N f O POWERED ' A, P R I O� T G  P64 -
USAGE I P R E O I C T E D  ' D E SCENT 0 
MARGI N AT TOUC HDOWN ' ' CONT INUE � I SS IUN 
L E S S  lHA N -o.z  1 1 
P E R C E N T .  t ' 1 

. 
• 
. 
. 5 SFC C AP AB I L I T Y 
. 
' 2 0 SEC CAPA8 1 L I T V  
' THROTTLE 
. 
• 

• • EF MAL PRUC OP S 

1 6 O E S Q T Y  
. 
' 
' 
' 
' 
' 
' 
' 
• 

A T 

A T 

' 7 PQGS I NO AB NCR MAL 

' NOTE---

F TP 

27. 5 Pt: RC E N l  

' THE GROUND CALC OPS QUA NT I TY W I L L B E  
' USED I F  BOTH THE LOW LE VEL ANO P Q G S  
I F A  (L . 

' NOTE---

0THROTTLE-C>O'wN TilE, THRUST LE-.f:L, I'ND 
• SYSTEM PRESSURES ARE SECONCI'\RY CUES 
•WHICH INDICATE OFF NOMINAL OPS PERFORMANCE. 

1 �. AFT E R P64 8UT PR l O R  TO ' 

RULE Nl.MBERS 2 5-40 THROl.GH 
25-49 ARE RESERVED 

M I SSI ON 

• LO GATE - I 

R E V  CATE 

1 .  ABORT 

2. AB�"T S T AGE AT OPS 
D E P L E T ION 

S E C T  ION GROUP 

APOLLO 15 f � L  5/3171 LM PROPULS ION 
-DPS 

S PEC I F I C-OP S 

P AGE 

?. 2 1  



K I H M 
-- . ----

5- 5 0  M o A S  DE SCR I P T I ON 

STAR T TN I\ PRE S S  
HE RE G PRE S S  
H �  RE G PRE S S  
H t  P R E S S  
H F.  PR E S S  
F U  TNK 1 QTY 

F U  TNK 2 Q T Y  
OX T N K  1 Q TY 
ox TNK 2 QTY 
F U  1 TEMP 

FU 2 T EM P 
ux 1 T E 1o4 P  
u x  2 T E M P  
FU PkE SS 

ox PRESS 

TCP 
LOW t.E Vt: l. 

N A S A  - Man ned Spacecraft C e n t e r  

MISS ION  R U L E S  
S E C T ION 2 5  • L M  DPS - CONCLUDED 

--- - - - -- ----- - - -- --- -------- - - -- ---
• D P S  - PRELAUNCH INSTRUM ENT A T I ON • 

--- - ---------------- ------------ -- -

PCM CNBDA"D TRA� SilUCER C ATEGORY 

Gu301 5 P hE M C N  CUMMuN "" 
GQ301 A P  c AND w C OMMON t;f) l O F  2 
GQ)02 5 P HIJ M·PCM 
GQ) 4 3 5 P  HD 1 OF 2 
GQ)43 6 F  P R E S S  HO M 

G U3 bn 3 '  QTY CO/liMON HO 1 OF 2 

GQ3604(; •; Tv CCMMCN HD M 
GQ4 1 0 3 (;  "y C CM.CN HO I O F  2 
GQ4 1 0 4 C  QTY C CMMON HO " 
G�HI B T  T E � P  MUN C C�MGN HD I O f  2 

G Q3 7 1 9 T  TEMP. MDN CCMMON HO M 
G Q421 8 T T E M P  M•JN CCMMGN HO 1 lJF 2 
GQ4 2 l 9 T  T E � P  MON COMMON Hll M 
Glo361 1 P  M 

G Q4 l l 1 P  M 

G .;6 5 1 0 F  THRUST COMMON M-PCM 

GW445 5 X  DPS LOW C CMM GN M 

. M I S S I ON R E V  D A T E  S E C T I O N  GkOU P 

APOLLO 1 5  F�l 5 1 3171 LM DPS PR EL AU�CH 

INS T R  

-

fii i SS ION RULE 
R E F E R E NCE 

2 5- 3 1  
2 '>- 3 0 ,  3 4  
2: 5- '30 ,  '3, 4  
2 5- 3 3 t  3f'J 
2 '3- ' 3 '  3'; 
2 5 - 3 7 ,  3 € , 3 q 

2: 13- 3 7t 3 E, 3q 
2 5- 3 7 r 3 E , 3 9  

2 5- 3 7, H t 3 9  
. 2 5- 30 

2 5- 3 0  
2 5- 30 
2 5- 30 

.? 5- , o ,  3 1 ,  3 2 ,  3 3 ,  

3 5  
25- 3('1 , 3 1 ,  32 , 3 3 ,  

3 5 
2 5- 30 , 4 1  

?5- 36 

P A GE 

25-6 



126 LM A PS 

-



K I H M  -- 1-----

N A S A  - M a n n e d  S pacecraft Ce nter 

M I S S ION  RULES 
S E C T I ON Z b  - L H  PROPU L S IUN - APS 

' GENERAL ' 

l b - l  RE SERVED 

26-2 P < F I N I T I ON S---

A .  A N  OPE R A T I ONAL APS I PR E P R E S SU R I ZA T I ON I  I S  De F I NED A S  FOllOWS--- · 

1 .  D E L T A  PRE S S  B E T k E E N  APS FUEL AND CX I O  E N G I N E  I N L E T  PR ES SUR E S  L E S S  THAN qo 
P S I O  

z .  DELTA TE MP 6 E h E E N  A P S  F U E L  AND CX I D  L E S S  THAN 1 0  O E G  F 

3 .  A P S  FUEL AND/OR CX I D  T E M P  GREAT ER HAN 5 0  DE G  F A N D  L E S S  THAN Q O  OF.G F 

4o A P S  FUEL OR OX I O  I NLET PRESSURE GREATER THAN b2 P S I A  A�O L E S S  THA N 220 P S I A  

5 .  RtOUNDA�T PK E S SU P l l AT ION PAT H S  A�D N u  HEL IUM TANK OR HE L IUM L I NE L EAKS 

o .  A N  O P E R A T I ONAL AP S I PC S T - PRES SUR i l A T I CN I  I S  D E F I N E O  A S  FOL L O W S---

l o  AOE UUATE P"OPE L L A N T  A�D SOURCE P R E S SU R E  T G  C OM PL ET E  M I S S ION 

2. A P S  FUEL A NO / O K  C X I O  ! �L ET P R E S SURES GR EATER THAN 105 P S I A .  J U L LAGE 
PRE >SURE  GR E AT E R  T H A N  1 10 PS I A I  

3 o  D E L T A  PKE SSURE B E T W E EN FUEL AND CX ID I NL E T  PRE S SU R E S  L E S S  THAN O R  EQUAL T O  
1 5  P S I Oo 

RULE NUM8E R S  Zb-3 THROUGH 
26- 12 ARE RE SERVED 

HI SSIIJN REV CATE S E C T I O �  

A POLLO 1 5  F NL 5 /3171  lJ'1 PROPULS!a-1 
- A P S  

GROUP PAGE 

GENERAL 

?i 3 1  



N A S A  - M a n ned S pacecraft Center  

M I S S IO N  RULES  
6 EC T I CN l6 - L H  PROPYLS I CN - �PS • CONT I I<UED 

K f lt. M 
-- · 

' SYSTEMS MANAGEMENT ' 

lo• l l  RE SERVEU 

2o-14 Re SER VED 

2<>· 1 5  PROPE LLANT GAG I NG i NO ONBOARO REAOOUT I ·--

A .  PRI ME ME THL0·-� APS �TV FRCM LGC MASS CALCUL A T I ON ! THR EE PERCEN T !  

b .  A A C • U F  ME THOD--- FLC� RATE X T I ME 1 5  PERCENT ! 

<o- 1 6  A SCENT F E E D  WI LL NOT BE UT I L i l EO I f  ANY APS HE/PROPELLANT L E AK OR VAL l O  A P S  LOW LEVEL E X I S TS 
UUR I NG �NY PHASE OF T H E  M I S S I C N .  

<6- 1 1  on i � I Z� l ! C� O F  A P S  HE l i UM ( l iOlAT ION O F  L E M<LNG SOUkCEo BL O W  DOliN , E T C  I SHOULD B E  ACCOMPLI SHED 
IF PO S S I B L E  F L •  HE ltAKS.  

kULE NUMB E R S  2 6- \ 8  AND 
26-H ARt R E SE R VOD. 

· H I  SSION REV DATE SECTION 

A P CLLO 1 5  F NL 5 / l/71 LM PROPULSION 
·APS 

GROUP PAGE 

MANAGEMENT 



N A S A  - Man ned s,acecnft C enter 

. M I S S IO N  lULU 
SEC T I ON l6 • L M  P ROPULS ICN • APS • CON T INUED 

k KUL E  COND I T I ON/MALFUNCTfON• PHASE ' RUL I �G ' CUES/NOTE S/COMMENTS 

20·20 LOSS OF AN 
UP ERA Tl ONAL AP S 

20- 2 1  A P S H E  SOURCE 
PRESSURE 

A. L E A K  P R I CR TO 
PHSSUR i lA T I UN 

' S P E C I F I C  ' 

. .  

' DOCKED/ • A. NO·GO FOR C IRC 
1 UN DOCKED ' 

' PRE -POl • B. NU-GO FOR P O l  

'POWERED •C.  ABORT-
1 0ESCEf\t t US.E OPS. AS LONG AS 
' 1 POSS I BLE 

' L UNAR 
I S T A Y  

1 RNO Z 

• D. ASCE ND NEXT BEST 
' OPPOR·TUN lTV 
• 
• E. USE  RCS FCR T P I  
• 
• 

• 
• 

. 

• 
• 

' 00C K E C/ 0 Ao 1 .  NO•GC FOR G I RC 
'U NOCC �E D  I 

' PR E- P C !  ' 2 .  �0-GC FOR  POl 

1 PO W E � E D  1 3 .  ASORT-
' DE S C E NT ' US E UPS AS LONG 
1 1 AS POS S I BL E  

' L UNAR 
1 STAY 

4. A S CE ND NEXT B E ST 
UPPORTUNITV 

. .  

• 

• R EF MAL PROC A P S  

I ASC P R E S S  

2 FUEL U R  O X I C  T E M P  ABNORMAL 

2A FUEL OR O X I C  PRE S S  AB NORMAL 

3 H E  P R E S S  A B NORMAL OR DECR •. 

• R E F  MAL  PROC AP S 

1 4 SC P R E SS 

3 HE P R E S S  A B NORMAL DR OECR . 

1NO TE 

0 0 N E  HEL IUM B O TTLE C A N  S U P P L Y  
• SUFF I C I EN T  AP S D E LTA V CAPA B I L TV F O >  
0 NONLANO ING A L T E R NATE M L SS I ONS. 

a .  LEAK A F TER 
PR E SSUR I ZA T ION 

' L UNAR 
1 & T A Y  

0 B . 1 o  ASCEND IMMEO I A T ELV 

1 RNOZ 2. CONTINUE M I S S ION 

M I SSION REV OATE 

APOLLO 1 5  FNL 5/3/71 L M  PROPUL S I ON 
•APS 

GRUUP 

S P E C I F IC 
· AP S  

PAGE 



N A S A  - Man ned S pacecraft C e nter  

MISSION R U L ES 
S EC T JCN 26 • LM P ROPWLS ! 'N - APS - CON TINUED 

k RULf. COND I T I O N /MALFUNCTION' PHASE • IIUL ! NG ' CUES/NOTE S/COMM ENTS 
-- �---- ------------------------------------------------------------------------- -------- - - - - - - - - - - --

26- 2 2  A P S  H E  L E A K  BE TWEEN ' D OCK ED/ ' A. NO•GC FOR C IRC 
�UAO CHe C K  V A L U E S  'UNDOCK<O ' 
AND A SC HE REG 1 AND.' ' 
2 SHU TUFF VAL V E S  ' . ' 

• • 
' P R E • P O•I ' B •  NO•GC F O R  PO! 
• • 
' P O W e R E D  • c. ABORT• 
' DE S C E � T  ' U S E  DPS AS LONG 
' ' AS POS S I BL E  

1 L UN A R  
' S T A Y  

,,.._ NDZ 
• 
• 

• 

. 

• 
• c. ASCE ND NEXT BEST 
' OPPURTU N I TY 

' E .  CONT INUE M I SS I ON
' CLUS E HE SOV' S 

lo- 2 3  A P S  P R O P E L LANT/VAPOR' 
L E AK DOWNSTREAM OF 1 
�UAO C H E C K  V A L V E S  ' 

MJ SSI ON 

' UNOLC K E O t • A .  NO-GC F C R  POl 
1 P RE -PDI I 
• • 
1 PO W E P EO 1 8. ABORT-
' O E S C E�T ' U S t  DP> AS LONG 
' ' AS PUSS ! B L E  

• LLNAR 

1 S  T A Y  

' P: ND Z  

• 
• C.  A S C E N D  � ��EOLAT E L Y  

' D• US E RCS F O R  T P I  

R E V  DATE S E CT IDN 

A P c L L O  15 F N L  �/3/71 LH PPVPULSION 
•APS 

GROUP 

' R E F  H A L  PROC A P S---

1 3 HE P R E SS ARNCRMAL OR O E C R .  

' R E F  MAL PRUC A P S ·--

I ASC P R E S S  

2 A  FUEL OR O K l O  PR E S S  ABNORMAL 

3 HE P R E S S  ABNOR�AL O R  O E C R .  

P AGE 

S P E C I F I C  
•APS 

3 3 4 



N A S A  - Man ned S pacecraft C e nter  

M I S S ION IIU LES 
SECTION 2 6  • lM PROPULSION • APi • CONTINUED 

" 'f< UL E 0 ONO I T I ON/M4LFUNC TI 0N '  P H A SE 0 RUL I NG • CUES/NO T E S/COMM E �T S  -- �-------------------------------------------------------------------------------------------- ----

20· 2 4  APS e R OP VALVE 

M I SMATCH 
l O E L l A  P O S l  

!ib-2 5 AP S F U  A NO / C R  C X I O  
L O ft  L E Vf:: L 

A .  OU � I N& A S C L � T  

b .  CLJ1'-lF I f< .M S  
l t-.j ;) Uf t- l C l E N T  
P r< lJ P C L l A � T  FCR 
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R E V  DATE 

• 
. 
• 

' T H I S  I ND I O T I ON P R I OR TD F I R ST A f' S  
CONT I NU E  • I S S  ION ' EN G I � E  ON � I ll B E  CONS I Dt R EO A T� 

' F A I L UR E  

A .  I F  ,.. I S MATCH I 

P R E S ENT AFTER ' 

ENGihE SHUT DUWil 1 
I NH!Sil SUSSEQUENf ' 

A P S  BURNS ' 

ts. I F  f'III SMATCH I 

P R E S E NT ONLY W H I L E  ' 
BURN I NG ,  I 

SU SSHUENT Ae S 0 
BURNS A R F  POS S I BL E ' 

w IT HOUT A I 

R E DUNDANT S E T  OF ' 

BALL VALVES T O  ' 

S TART T H E  ENu I N E  ' 

1 APS "!Al P R O C  A P S  

CONT I NU E  • I SS I UN 

U S E  RCS FCR T P I  

S E C T I O N  GRUUP 

I 4 A SC Q T Y  

P AGE 

APOLLO 1 5  F • L  5 / 3/ 7 1  LM PRO PUL S I ON 
-APS 

S P E C I F IC 
·AP S 26- 5 



k I Tt M  
-- 1-----

2 b - J C  Me A S  D E SC R I PTI ON 

AP S HE 1 PRE S S  
A P S  H E  IR P RE S S  
A P  S H E  2 P R E S S  

A P S  ><E 2R PRE S S 

A P S H E  REG P R E S �  
A PS H E  R E G  PRE S S 

A P S  FUEL T E MP 

A P S  F UE L LOW 
A P S  O X I O  T E M P  

A P S  O X I O  lD\1 
A P �  f UE L  P R E S S  
A P S  O X I O  P R E S S  

V L V S  A U f. L T A  p ,_; �  
V l  VS n D E L T A  P O S  

AP S r e P  

N A S A  - M a n ned Spac:ecuft Center  
M I S S IO N  RULES  

SECT ION ' 6 - LM PROI'UL S I GN - APS - CONClUDED -

--- - ------------- ------------------
' APS  - PRElAUNCH I NST RUM ENTA T !O N  ' 

- -- - - ------------ ------------------

PCM CNBOARO T RANSDUCER CAHGOkY 

GPOOO ! P  >EL MON C+W c� HO - 1 O F  2M 
G P004 H HO - PCM 
G P0 00 2 P  • E L  MON C+W C<M-10N HO - I O F  2M 

GP004 2 P  HO - PCM 
G P 0 0 1 8 P  H D  I uF 2 

GP0 0 2 5 P  c AND w C CMr10N HO M - PCM 

G P0 71 8 T  T E �P CCMMCN M - PC.� 
G P091)8X c AND w CC �M GN HO 

G PI 2 1 U T  TE�P CC�MON M - PCM 

{, P \ 4 0 8 X  c AND W C CMMON HO 
G P1 5 � \ P  M - PCM 
GP1 5 0 3 P  M - PCM 

GP299 7U HQ 
G P2 qq 81.; HU 

G P2 0 ! 0 F  H O  

M I S S I ON R E V  O A T E  SE C T I C N  GROUP 

A PCLLO I S  F N L  5 / 3/7 1 LM PROPU L S I ON P R EL AUNCH 

- APS I N S T R  

l 3 t 

-

M I SS I CN R U L E  
REF E RENCE 

2:b-20, 4: 1 , 22 
2 &- zo ,  2 1 , 2 2  
2 6-21\- 2 1 , 2 2  

2 6- 2 0 t  2 1 , 22 
2b-?(), 2 2  

26- 20o 2 2  

26-20 
26- 2 5  

2o-2n 
• 26-2 5 

26-ZOt 2 1 , 22 , 2 3  
26-2(1, 2 1 , 2 2 , 2 3  

2 6 - 2 4  
2 6 - ?.4  

PAGE  

2 6 - 6  
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27 LM REAC TION 
C ONTROL S Y S T EM 



k I T E M  

N A S A  - Ml n n t d  Splctc raft Center  

MI SSION RULES 
S EC T I ON 27 - L M  REACT I ON c•NTROL SYSTEM 

' GENERAL 1 

2 7 - 1  � c SE R V� D  

2 7- 2  D�f iN I T I DN S  

A .  OPE RA T I ONAL RCS S YS T EM 

I .  A N  RCS S Y S T E M  CONT � I N I NG E I GHT OPERAT I ONAL THRUSTERS SUPP L IED B Y  I TS OWN 

PRESSUk l lATION  A �D FROP E L L ANT f E E C  SYST EM I NDEP ENDENT OF A SCENT F EE D  AND 
C R O S S F E E O .  

2. FUEL ANOf.OR O X I U  MANI FOLD PRESSURES GRe A T ER THAN OR EQUAL TO 1�0 PSI . 

3 .  FUEL TEMP GREATER T��N O R  EQUAL T O  �0 D E G  F AND L E S S  THAN OR EQUAL T O  100 

OEG F .  

4. QUAD TEMP GREATER THAN 1 19 OEG � .  

KULt NUMBERS 2 7-3 THRUUGH 27-9 ARt R E S E R V E D .  

Ml  S SC  O N  REV O H E  SECT IO� GROUP 

APOL�O 15 F hl 5/3/71 LM RE.CTION GENERAL - RCS 

PAGE 

CONTROL SlSTEM 27-1 



k I TE M  

N A S A  - Mln ntd S pacec r aft Center  

.MI SSION IIULES 
SECTION 2 7  • � �  REACT I ON CONTROL S YS T EM • CONTINUED 

0 S Y S T E M S  MANAGEMENT 0 

< 7- 1 0  R E SE R VE O  

U- 1 2  PkuPE L L A N T  GAG I NG 

A .  P • I ME �E THOO---

uROUND R C S  PHOGRAM l b .O PERCE N T !  

ll .  BAcKUP ME THOO·--

P"MD I ON B C AHD Rc A CO UT U . �  PERCENT, GRCUM RE AOUUT l O . u  PERCENT I 

2 7 - 1  l THE k C S  S Y S T E M  SHOULO BE C RO S S F EO WHEN NECESS �RY TO I NSURE THAT N E I THER S Y S TEM E X C E E D S  I T S  R C S  
C ONSUMA B L e  REC L I NE. 

<7- 1 4  A S C EN T F E E U  WI LL NOT BE U T i l l l E D  I F  AN RC� PROPELL ANT L tAK EX I S T S  DO W N S T R E A M  OF THE MAI N SOV ' S• 

RULE NUMBE R S  2 7-15 THROUGH 

2 7- 1 9  ARE RE SERVED. 

H I  SSION REV DATE SECTION GROUP 

A POLLO IS FNl 5/3/71 LM RE�CTION MANAGEMENT 

PAGE 

CONTROL SYSTEM 27-l 

3 3 9  
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NASA - Manned S pacec raft Center  

MISSION  RULES 
SECTI ON 2 7  - l M  R E ACT I CN CONTROl SYS T EM - CONTINUED 

k kULo CUND I T I UN/HAlFUNC T I ON '  PHASE • RUl iNG ' CUES/NOTE S /COMMENTS 
- - - - - - - -----------------�----------------------�- ------------------ -------------------------·---------

n - n  LOSS OF OPERAT I ONAL ' A LL 
kL S S Y STEM A OR 8 ' 

• S P E C I F I C  M ISS ION RUlES • 

ClOS E MA I NS UF AFfECTED 
SYSTEM I F  LOSS OF 
SYSTEM RESUlTED 

' R E F  MAL PROC RCS 

' I R C S  . PRCl-1 ANYTHING OTHER THAN 
DISABLING OF JETS, • lA HE P R E S S  lO io OR DECR , 

2f-H RE SERVED 

M I SSIUN 

0 DOCKED 

CRUS S F E E D  FROM GOUD 
SYST E M  

0 8,  D O  NOT �NDOCK 

• 
• 
• 
• 

• 
• 

' UNDCc K E D  • C .  Nu•GC FCR C I RC • 
. 
. 

• P R E - P C !  • D ,  NU-GO FOR P O l  
• • 
• P O W E R E D  
• D E S C ENT 

' l UNAR 
• STAY 

• RNDZ 
• 
• 
• 
• 
. 
. 

• E . l .  PO l TO H I  GATE - ABOR T '  

' 2 ,  � I  G A T E  T O  TOUCHDOWN- ' 
' CONTINUE " I S S ION ' 
. . 
' F ,  ASCE NO NEXT B E ST • 

'OPPORTUN I T Y  . 
• . 
•G .  CON T I NUE M I S S ION- . 
. NO-GO FOR L H  ACT I V E  • 
. DOCK I IIG • 
• . 
• • 
. • 
• • 

R E V  DATE S E C T I O N  GROUP 

1 8  

2 

3 

A P Cl�O 1 5  f � l  5 /3/7 1 lH REACT I ON 
CONTROl SYSHM 

SPEC(f iC•RCS 

PQHD ABNORMAl 

RCS P R E S S OR TEMP l\bNURf1A.( 

RCS A l B  I R EG 

PAGE 

ZT-3 

3 40 
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NASA - M a n ned S pacec raft Center 

MI SSION RULES 

SEC T I ON 27 - L M  RE ACT I ON CONTROL SYSTEM - CONTINUED 

k RULE COND I T I ON/MALFUNC TI ON ' PHASE ' �UL I NG ' CUES/NOTE S /COMMHTS 
- - - - - - - ---------- ---------------------------------------------------------------------------------------

2 1 - 2 2  OECK o A S I NG LR LOSS ' A LL • A ,  1 ,  CONTINUE US I N G  BwTH ' R E F  MAL PROt RCS 
Uf- RC S HE PRE S SURE 1 1 S YST E"'S UNT I L  HFLO 1 

2 7-B RCS PROPELLANT LEAK 
OOIINSTREI'M OF MAIN 
sov • s  

• PRESS I N  BAD SYS T EM ' 1 RCS 
' I S  L E S S  THAN 100 PSI , • 
• T HEN C LCSE H A I NS ' lA HE P R E S S  L O •  OR D E C R ,  
' Of S A C  5YST E K  t 

1 8  PQHO ABNOR�AL 

1 00C i<. f:D/ • e. 
1 UND-0Ct<f:: l) ' 

2 ,  C R CS S FEED FROM GOOD 
S YS T E M  

NO-GC F O R  C IRC 

' WHEN M FL D P R E S S  DROPS BELOW 100 P S I , 
' TH E  S Y S T E M  I S  C ONSI D E R F C  
' NON-O P E R A T I ONAL R F F  RULE 27-2 

. . 
' PRE-PC1 • C ,  NO-GC F O R  POI . . 
• • 

. 

. 
• 
• 

• POW E � E D  1 t. 1 .  
1 0 E SC E " T /  • 

' L UNA� t 

CONTINUE MlSS LON I f  ' D .  RCS TROUBLESHOOTING W I L L  NO T 
S U F F I G  lENT BLOW DOWN ' PERFORMED AFTER H I  GATE 
CAPA�I L IT Y  EX I STS IN ' 

' S TA Y ' F A I LED SYSTEM TO ' 
MEET T H E  RCS R E Cl i N E S  ' 
DEFINED IN I'A3-113 ' 

' 2 ,  I F  T H I S  C APABI L ITY 

• 
• 
• 
• 
• 

1RNOZ 

• DOES NOT EX I S T ---

• 

I A J  POl T O  
H I  G A T E  - A�O RT 

C B I HI GATE TO 
T OUCHDOWN -
CONT INUE M I SS ION 

IC I LUNAR STAY - ASCEND ' 
NEXT BEST • 

OPPORTUN IT Y  ' 

•E ,  CONTI NUE M I S S ION 

• • 

• 
• 
• 
• 

• DOCKED •A ,  NO-GO FOR C ! RC 
' UNDOCKED • 

' R E F  MAL PROt RCS 

' 1 RCS 
• • 

0 P R E-P D I  • B ,  NO-GO FOR PO! 

• POWERED • t, l .  PO l TO H I  GATE - ABORT ' 
' DE SCfNT ' ' 
• 
• 
• 
• 
•LUNAR 
• STAY 

• • 

' Z, HI GATE TO TOUCHDOWN- ' 
• C O NT I NUE M I S S I ON ' 
• 
• D, ASCEND NEXT BEST 
• OPPORTUN l T V  
• 

lA HE PRESS LOW OR DECR, 

l B  PQMD ABNORMAL 

B E  

1 RNOZ •E .  CONT I NUE M I SSION ' E ,  W I T H  AN RCS SYSTEM I S OLATED SOME 
' T R ANSLATION CAPA B I L I T Y  I S  LOST . 

M I SSION RE� DATE SECT I O N  GROUP PAGE 

A POLLO 1 FNL 5/3/71 LM REACT I ON 
CONTROL SYSTEM 

SPEC I F I C-RCS 
27-4 

3 4 1  



NASA - M1 n n ed Spacec raft Ce nter  

M I S S ION RULES 
SEC H ON 2 7 - LM R EACT I CN CONTROL SYS T EM - CONT INUED 

R R Ul �  CuND ! T I ON/MALFUNCTION ' PHASE ' j�UL I NG ' CUES/NOTES/COMME•TS 
-- - - - - -�----------------------------- ------------------------------------- -------------------------------

t l - 2 4  

27-2 5 

• • 
' • 

K£ SERVED • • 
' ' 

' ' 

' ' 
I M P I N G E M o N T  ' • 

CUN ST R A I N T S V! OLATED ' OOC KED/ ' A, ND-GC FO R C I R C  
' UNDOCKEO • 

' ' 

1 P R E - P 0 1  ' e.  NO-GO FOR POl 
. • 

' • 

1 PO W E f< E D  • c. 1 .  ABORT 

' OE S·CENT • 

• • 
. • 2 .  ABORT STAGE AS 
• • AS PO& S I BLE 
• • 

' l U N A R  ' o  .. CONT I NU E M l  SS ION 
' S T A Y  • 

• • 
• • 

'RNDZ ' E. U S E  RCS + l F OR 
• • 
• • 
• • 

• • 
. . 

. • 

R U L E  N U M " E R S  • • 

27-26 THRUIJGH . • 

n-2• AR E • • 

ke S E R VED . • • 

· M l  SSION REV OATE SECT ION 

A POLLO 15 F NL 5 / 3/71 LM REACTION 
CONTROL SYSTEM 

' 
• 

• 

. 

' 

. 

• RE F  M A L  P R O C  R C S  
' 
' lB PQMO ABNOR �AL 
. 

• 
. 

• 

. 

• 

. 

SOON • 

• 

• 

. 

• 

. 

• 

T P I  • 

. 

. 

. 

• 
• 

• 

• 

• 
. 

• 

GROUV P AGE 

27-5 

3 4 2  



R I Tt 1"1 
-- ----

2 7- 3 J  

-

NASA - Mu n e d  S pacec nft C e nter 

MISS ION RULU 
SECTI ON 27 - LM REACT I ON CONTROL S Y S T EM - CONTINUED 

_______________________ ._ ____ 
• PRELAUNCH INSTRUMENTATION ; 
-----------------------------

MEA S O E SCR! P T !ON PCM ONBO.RO TRANSDUCER UTEGORV 

kC S ' A '  PROP Q T Y  GRIOBSQ QUANTITY OOMMON HO IOF 2 
F.C S ' A '  HE PKE S S  G K ! I O I P  PRESS NON c AND W COMMON HO M 
RC S ' A '  kEG PR< SS G R I 20 1 P  PRESS MON c AND W COMMON HO - PC M  
k C  S o B '  R E G  P R E S S  GRI20ZP PRESS MON c AND W COMMON HO - PC M 
RC S 0 � 0 PROP Q TY GRIOqSQ QUANT I TY OOMMON HO !OF 2 
KC S 0 6 ' HE P R E S S  GRllOZP PRESS MON c AND W COMMON HO M 
tt(. s ' A ' F UEL T E M P  G RZ I Z I T. T E M P  MON COMMON M - PCM 
RC S 0 6 ' F U E L  TEMP GR2122T TEI'IP MON COMMON M - PC II 
RC S M A I N  1 A 1  C L SO GR9609U MA I N  SOY COMMON HD 
R C S  MA I N ' S '  C L SD GR9610U MA l �  S CV COMMON MD 
RC S ' A ' FUEL HFLD P R E 6 S  GRZZO I P  PRESS HON COMMON M 
RC S ' 6 '  FUEL MFLO P R < S S  G RZZ02P PRESS MON COMMON H 
RC S o A '  O X  MfLO PRE S S  GR3ZOIP .PR� SS MON COMMON M 
RC S ' B '  OX MF L D  PRE SS G R 3 2� 2 P  PRESS MON COMMON H 
A/6 X F E E D  OPEN GR961 3 U  C R S f D  COMMON HD 
•wAo I T E M P  GR6004T T E M P  MCN COMMON HD 
QUAO 2 TEMP G R60n3 T TEI'IP MON COMMON H D  
�UA U 3 T E M P  GR6002T TEMP MCN COI4MUN HD 
UUAO 4 T E M P  GR6�nu TfM P MON COM�ON HD 
ASC F E E D  OXIC 0 • • OPEN GRq&4lU SYS A ASC O X ! D  COMMON HD 

ASC FUEL 
A SC F E E U  F UE L  ' A '  OPEN G R9631 U SYS A ASC OX I O  COMMON HO 

ASC fUEL 
A SC F EED F U E L  o B '  O P E N  G R9632U SYS B ASC O X I D  COMMON HD 

ASC FUEL 
A SC F E E D  OX ID 0 6 '  OPEN GR0642U SYS 8 ASC O X ID COMMON HD 

ASC FUEL 

. M I SSION R E V  C A T E  S E C T ieN GROUP PAGE 

APOLLO 15 F N L  5 /3/71 LH REAC T I ON GEtoERAL-RCS 

tONTRIL SYSTEM INSTR 27-6 

H3 

-

M I SS I ON RULE 
REFERENCE 

2 7- 2 1 . 2 2 , 20 , 1 2  

27- 2 3 o 2 0 o 2 2  
2 7 r 20t Z 2 t 2 l  
2 7 , 2 0 . 2 2 , 2 3  
2 7- Z 3 o20 o22 
27-23,20,22,12 
2 7-20 

2 7- 2 0  
27- 2 3  
27- 2 3  

2 7- 2 0 o 2 3  
2 7- 2 0 o 2 3  

Z7-2�o23 
2 7- 2 0 o 2 3  
2 7- 2 ,., , 2 2  

27-2� 
27-20 

27-20 
2 1- z n  
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28 S PACE 
ENVIRONMENT 



K I TE M  

N A S A  - Ma n ned Spacecraft C e n ter 

MI SSION RULES 
SECTION 2 B  - S PACE ENV IRONME N T  

' GEI\IfJIAL ' 

26-1 ALL D E C I S I ON S  W I LL B f  BA S ED C� CONF I R M E D  MEASUREMENTS AND/OR EVEN T S  AND P R CJ E � T I ON S  BASE D CN 
CONF I RMED E V E N T S .  

ZB-2 O E F I N I T i vN S---

A .  THE �AXI MUM OPE R A TI ONAL COSE 1�00 1 I S  THE MAX I MUM RAD I A T ION DO S E  TO W H ICH THE C RE W  WOULD t E  
SUB J E C T E D  BASED O N  A SK I �  DOSE 'uF 'tOO RAO AND/OR A DEPTH C GA.STRO I NTES.T l �A L I  DOSE OF 5 r  R AC• 

B. THE PLANNING OPE R A T I C � A L  OCS E C POOI I S  T HE MAXIMUM R ADI A T ION DOSE ro TeE C R E W  WH I C H  A�V 
M I S S I ON WOULD B E  DE ; I GN E D  DURING THE PLANN I N G  P E R IOD B A S ED O N  A S K I N  D O SE OF 25D RAO ANO/CR 
A D E P TH D C SE OF 2 5  R A C S .  

C .  THE SE DOS E S  REPRE S E N T  THE CUTOFF P C I N T  WHEKE A D E C I S�ON MUST B E  HADE WHETHER TO C ONTI NUE Ck 
TER M I NATE THE H I S S I CN .  

o .  THE RADI A T I ON AB&ORBFD DCSE C R Ail! I S  A U N I T  O F  A BSOR BED DO S E  WH I C H  I S  EQUAL TO A N  E NE R GY 
D E P OS I T I ON OF 1 0 0  E R G S/ GRAM. 

E. THE R E L A T I VE B I OLOG " A L  EffECT I V E N E S S  ( R e E l  E X PR E S S E S  THE EF F EC T I VENE S S  OF PAR T I C ULAR T Y P E $  
O F  RADI A T I ON I N  PRODU C I N G  T H E  S A M E  B I OLOGI C AL R E SPON S E .  

THE AVERAGE R B E  THA T • I L L  BE USED F O R  S O L A R  P ART I CL E  E V EN T  R AD I A T ION F R OM PROTONS I S  1 . 2, 

F .  THE ROENTGEN E�UI V A L E N T  � A �  I R EHI I S  T H E  PRUOUCT O F  T H E  RiO AND THE R B E  ! RE M  • P A D  X R S E I •  

G .  A C ONF I RME D  E V E N T  I S  C E F INEO A S  A N  tV ENT THAT N A S  � E fN MEASURED BY TWO C R  MORE I NO E P E N n E � T  
SOURCES. 

H .  A S 1 G t..I F I C 4NT I NC R E ,6 S E  O F  THE MOD WILL B f  OEF I N E O  B Y  THE fl i GHT SURGEON I N  R E A L  T·I ME 8 A S EO 
ON THE CHARACTER ANO ACCURACY Of TNt DATA AT THE T I M E . 

M I SSI ON REV GATE SECT Ulh 

APCLLO 15 FNL 5 / 3 / 7 1  S P A C E  
E NV I RONMENT 

GROUP P �GE 

GENERAL 
28-l 

34S 
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l H M  

--- - -

l�-3 

.! ti - 4  

N A S A  - Ma n n e d  S pacecr aft Ce nter  
M I S S IO N  RULES 

SECTI ON 2 8  - & P�CE E NV I RONMENT CONTINUED -

------ --------
• MANAGEMENT ' 
-- ------------

THt U l ST l hG AND PRUJEC T E L  RAC ! A T ! U•' E NV ! RCNMENT W IL L  B E  A PAPT U F  
p,{OCf s s .  

P k l UK I TV Of DATA---

A ,  NATUR A L  ( SCLAR PA R T I C L E  tV ENT l 

lo PRELAU<jCH AND EPC 

I AI S�LAR PAR T I C LE ALERT NET WCKK C S FANI 

I B l  VELA NATURAL R A C IAT ION S AT E L L I T E  

C C I  P I ONEER RADI AT I C� S AT ELL ITE 

1 0 1  E XPLORER R A O I A T I O �  SAT�L L IT E 

I E  I SOLAR PA RT I CL E �ON I TOR I N G  S Y S T E � .  I S P M S I  

2. A ll CTHER PH A S E S  

I A I  S IC I NSTRUMENTAT ION 

I l l  VAN ALL E N  SEL T DOS I M ET E R  I VABOI 

1 2 )  PERSONAL RAOI AT I ON DOS IMETER I P R O I  

1 3 1  NUClEAR PARTICLE DETECT ION SYSTfM I NPOS I 

I S  I SOLAR P AR T I C l f  ALERT NETWORK ( SPAN) 

c c ) VELA NATURAL RADIA T I ON SATEL L I TE 

I OJ  P IONEER RADI AT I ON SATELl i T E  

( < )  EXPLORER R AC I AT IO� SATELLITE 

I F I  SOLAR P A k T I C L E  �ON I T uR I N G  S Y S T F. �  I S P M S I  

B .  ART I F I C I A l 

l .  A l l  �>lA�E S E XC E P T  E PO 

C A l  J A E ! C  

I B I  R f OME TE R 

2 .  E P O  

I A I  J A E I C  

! 8 1  K I UME T E R  

C C I  PRO 

3. E AkTH OR& l TA l  � I SS ION 

I A I  PRO 

I B I JAE I C 

C C I  R I CME TEk 

RUlE NUMB E R S  2 8•5 THROUGH 
28-9 ARE R E SE R VED. 

M I SSI ON R E V  OATE S E C T  I O N  GRUUP PAGE 

APOLLO 15 HL 513171 S P A C E  �ANAGEMENT 
ENV IRONMENT 28-2 

-

THE GUINO•GU DE c f S l CN 



N A S A  - Ma n ned Spacecraft  Center  

MISS ION RULES 

S ECT I ON 2 8  - S PACE ENV I RONMENT - C<lliTINUED 

' KUU CUNU I T  I ON/�ALFUhCTION' P H A S E  1 RUL I NG 1 CUES/NOTES/COMMF.hTS 
-- --�-- --------------------------------------- ----------------------------------------------------------

Zd- 1 0  ANY SOURC E R E PCRTS A ' ALL 

P O S S I BLE ART I F I C I A L  1 
E VENT 1 

Z t!- 1 1  

. .  

UE F I � I TE AR TI F I C I AL ' P RE· 
E Vl N T  CONF I RME D  BY ' L AUNCH 

R E POR T I NG SOURCES 1 

' S PE C I F I C  M I S S ION RUL E S  i 

' PROCEED UNT IL 
' VE R I F I C A T I ON FROM ALL 
' CTHER S O U RC E S .  
• 
• 
• 
• 
• 
• A .• HGLO UNT !L INFURMAT !UN 

FROM REPORT I N G  SOURCES 
I ND I C A T E S  T HE MO D W ILL 
NOT BE EXCEEDED, 

I E PO 
• 

1 B. l .  
• 

CONTI NUE M I S S I ON, 

UNLESo DATA ANALY S IS 
I ND ICATES THAT THE 

DOS E PRCJ EC T E O  

THROUGH T L !  W I L L  

E X C E ED T H E  MOO BY A 
'S I G N I F ICANT AMOUNT • 
I F Tf>E MUD W IL L  B E  

EXCEEDED B Y  A 

S I GN I F !CAHT AMOUNT ,  
PERFCRM A LOW E AR T H  

UR 8 1 T  ALT ERNAT E 

M I SS ION • 

' B . 1 . CR E W  SHOIJLD BE G I N  P E R SONAL 
' DO S I ME T ER READOUTS PER SUP 2•8 

• 
• 
. 

. 

. 

• 
. 

• 
• 
• 
. 

• 

I 2 .  fUR DOSE!) I 

' APPROACHING T H E  MOO ' 
' CONT I NUE MLS S I ON • 
• w i r H  C Ct\T INuous PRO • 
' MUN I T O R I �G ANO ' 
' C R E W  ASS ESSMEN T .  ' 
' C U N S I OERAT IUNS W I L L  ' 
' BE G I � E N  TO CHANGING ' 
' THE T RAJ E CTORY TO A • 
1 LUW EAP.{ H OR61 T UR 1 
' R E i= NT E A I NG AS A P  1 
' B A S E O  CN ACTUAL • 

' CONOlT tONS. • 

' ALL OTH<R ' C .  CO•T I NU E  M I S S I ON .  • 

2 t!· l 2  k A OI A T I ON CONF I RMfO ' ALL 
B Y  PRO k E AOOUTS OR ' 
UNdOARO TM AND • 

PkOJtCTcO TL E XC E E D  1 
THE MOD ' 

l6- H MAJOR SOLAR F LARE ' ALL 
PREOIC TED 1 

' RE E N T E R  NEXT BEST P T P  
• 
• 
• 
• 
• 
• 
• 
• 
• 

' CONT !NUE M i SS I ON .  
. 

. 

. 

• 
. 

M I SSI ON R E V  CATE S E C T I O N  

A PCUO I F NL 5 /3 / 7 1  S P AC E  

E N V I RONMENT 

• 

' AL S O  
' ORB I T  
• 
• 
• 
. 

. 

• 
• 
• 
• 
• 
• 
. 

• 
. 

GROUll 

SPECI F I C  

APPL I E S T O  A H E RNATE 
M I SS I ON • 

P AGE 

28-3 

EARTH 

347 



NASA • M1n ned S puec ntt Ce nter  

MISSION R U L E S  
SECl iO� 28 • S P A CE  ENV IRON14ENT - Ca.ITINUED 

K R U L <  COND I T ION/MALFUNCTION ' PHASE ' fiULI �G ' CUES/NOTE S/COMM E � T S  
- - ----- -------------------------------------------------------------------------------------------------

2 8· 1 �  MAJO� SOLAR FlA�E 
HA S uCCURRED 

A ·  UNCONF I RMED 
PA R T I C L E  E V E N T  

. 
• 
• 
• 
• 
' ALL 
• 
• 

b. CONF I R MEO ' PRE • 
PARTI C L E  E V E NT ' l AUNCH 
AND SOLAR • 
PARTI C L E  ALERT ' 
NETWO�K/RTACF ' 
ANALY S I S  ' 
I N D I C A T E S  THE MOO ' 
W I LL �E EXCEEDED ' 
DURING THE • 
Ml SSI UN • 

• 

' A .  CONT I NUE M I SSION. 

• • 
0 8 . 1 .  HOLD UNT I L  DAT A ' 
' ANAt.Y S I S  IND IC A T E S  ' 
' THAT T HE MOO W ILL NOT ' 

' BE EXC E EDED. • 
. . 
• • 
. . 
. . 
• • 
• • 
• • 

' E PO I B . 2 .  CONT itiUE M I SS I ON. I 
' ' I F  OAJA ANALY S I S  ' 
' ' IND I C A T ES THAT THE ' 
1 1 HUO W I LL ee fXCEEOED 1 I ' BY A s I G N l F  lCANT � 
1 1 AMOUNT PR10R TO 1 

1 1 'M I S S I .C �  C CHPL E T ION 1 1 
• I TL I 16 NO-GO. • 

' All 
' O T H E R S  

• 
. 
• 
• 

' 3 .  CUNTINUE M I S S IUN. 
' CONS IDERAT I ON W ILL 
0 HE G I� EN TO EARLY 
' COR EXTENOEDI T E l  
' AND I N H I B IT ING CREW 
1 TRANSfER TU LM • 
• • 

L .  CUNF l kMfO 1 TLC ' C o l .  CONT I NUE M I S S I ON. ° C . l .  CR E W  SHO�LD B E G I N  PER SONAL 
PAR T I C L E  EVENT ' 
AND SIC TLM O R  ' 
PkO R E A OCUT 1 
PROJECT IONS ' 

I N D I C A T E  THE MOO ' 
WI LL BE EXC EEUEO ' 
DUR(N� THE I 

Ml S S I  CN ' 

' L O  

• 
• 
• 
1 L lJNAf< 
1 S TAY 

' ALL 
1 OTHEP 
' P H A S E S  

' CONSIDERATION ' DOSIMETER AND U O IA T IOH SURVEY METE� 
' S H CULD B E  G IV E N  TO ' READOUTS P E �  SOP 2- 8 
0 ENTER IN NEXT HEST ' 
1 P T P  lf lHE TOT AL DOSE • 
° CAN BE R E CUC!'D ' 
' S !  GNif ICANTLY ' 
' WITHOUT • I  NCRElS lNG ' 
0 THE TOTAL R I SK TO • 
• T H E  C R E W ·  I 

• • 
' 2 .  CONTINUE M I S S I ON .  0 �UNS ! UE R  EXTENDING 
' LUNAR C R B I T  S T AY 
' T I ME I F  T H E  T O T AL  
' DOSE TC T H E  C R E W  
' •OULD BE R E DU C E D  
' S I GN !f iCA�TLY BY 
' LUNAR SHI EL O I N G  • 

' Z . ! A I  HATCH-DOWN AJ'TI TUDE HAY B E  
' USED T O  R EDUCE T H E  TOTAl DOSE. 

' 1 8 1  IF A PAATIGLE E VE N T  I S  
' CON F IRM E D  THE CRE W W I L L  TRANSF E R  
' fROM T H E  L M  TO T H E  C SH ASAP, 

• • 
' 3 .  CONS I D ER REDUCING THE ' 
' LUNAR STAY T IM E  ' 
' AND/OR EVA . I F  T H E  ' 
' TOTAL OCS E TO THE • 
' CREW GA N !E REOUCEO ' 
' S I GN I F ICANTLY W ITHOUT ' 
' I NCREIAS I NG THE TOTAL ' 
' R I S K  T C  THE CREW. ' 

' 4. CONT INUE MlSS lON 
• 
• 

M I SSION REV DATE SECT IBN GROUP P AGE 

APOLLO 1 5  F NL 5/3171 SPACE S P E C f F I C  
ENV·IRONMENT 2 8-4 



" I TE M  

2.13- l 5  

NASA - Man ned S pacecraft Center 

MISSION IIULE'S 
S E C T ION 28 - S PACE e NV I RONMENT - CONCLUDED 

' INSTRUMENTAT I CN REQU I REMENTS • 

M � A S  DESC R I P T I ON PCM ONeOARD 

RAOIA T i uN DLSI METER l tKlOSlK -
I C M  O E P T H  DOSE RATE I 

VAHD 

�A O J A T J Ok DOSLME T ER 2 CK1052K -

I C M  S K I N  DOSE RATEI 

UUSIMETER RATE CHANGE CK1053R -

NPDS 

�kOTUN COUNT RATE CHAN 1 ST0820K -

PRO TUN CCU� T R A T E  CHAN 2 ST0821K -

PkOTON CCUNT RATE GHAN 3 ST0822K -

PROTON COUN T RATE CHAN 4 ST0823K -

ALPHA COUNT R A T E  CHAN 1 s roe 30 • -

A L PHA COUNT RATE CHAN 2 ST08 3 1 K  -

ALPHA COUN T RATE CHAN 3 ST0832K -

PROTON I NTEGtR COUNT R A T E  ST0838K -

TEMP NUC L E A R  PART. D E f  ST0840T -

TEMP NUC L E AR PART. ANAL ST084 1T -

PERSONAl RAOI A T I GN 00£1METER IPRDI - 3 - ON BOARD 

k A TE SUR V E Y  ME TER I R SMI 

M I S S I ON R EV DATE 

- 1 .- CNBOARD 

S E C T ION 

A POLLO 15 FNL 5/3/71 SPACE 

ENV IRONMENT 

TRANSDUCERS 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

GROUP 

INSTR REQ 

349 

CATEGO R Y  MI SSI ON RUL E R E �  

HO 28-1 2  

HO 28-12 

HD. 28-12 

HD 2 8- 1 4  

HD 2 8-14 

HD 2 8-1 4  

HD 28-14 

HD 2 8-14 

HD 2 8-14 

HD 2 8-14 

HD 2 8-14 

HD 2 8-14 

HD 28-14 

MANDA.TORY TO 28-14 
BE Of'I60ARD 

MANDATORY TO 2 8-14 
BE ONBOAAD 

PAGE 

28-5 





N A S A  - Manned s,acec r aft Center  
M I S S ION IIULIS 

S ECT ION z• - RECOVERY 

k � Ult CONO I T I ON/MAlfUNC H ON '  PH A SE • fiULI NG ' CUES/NOTES/COMME�TS 
-- - - - - - ------------------------------------------�------------------------------------------------------

2-- 1 

2.9-,; 

£9-j 

, 4 - 4  

29- 5 

• • • 
' • • 

-----------
• SPEC IHC • 
------------

' • ' 

ACCE P TAB LE w t A TH E R  • P R E L AUNC• • MANOATORY • 
CJ�DI Ti uNS ' • • 
MID RECOVERY ' • . 

GAPAB I l l  TY• • • . 

· �  THE L AUNCH • • . 

5 1  TE ARE A .  • • • 
' • • 
. . ' 
. • • 
. • . 

ACCEP T A.U L E  .,_ E; A  THER • PR� LAUNCH1 H I GHLY C ES I RABlE • 
GllMI T I O N S  • . . 

A N D  RECOVERY ' • • 
LAPA� I l l  TY• • • • 
�<• THE LAUt\C.H A80RT . . . 

A k t A  10 1000 NM • • • 
UIJWNkANGE •�o I N  • • • 
THE M I DP AC I F I C  • • • 
KEUJYERY lONE • ' ' 

' • • 
' . • 
. • ' 
• ' ' 

,•r i � I MUt-1 OF 7 1  AMP • ' HI GHLY UESI RA8lE ' TO PROV I DE 
rllJUKS OF GM . ' ' PU S TL A N D I NG 
P U S  TLA �0 1 f'tG J.IO �i'�Ek • • ' UPR IGHT ING • 
•V A I L AB L E A T  • • • 
lAI>lU I �G .  • • • 

• . • 
' • ' 

' ' . 
• • • 

r'I J N PWM OF 3 5  AMP • 1 MANDATORY ' TO PRO V I DE 
HUU�S OF c� • • 'POSILAND I N G  
POS T l  ANU I N o  POwER • ' ' UPR I GH T  l N G .  
A V A ! l 48l( ' . ' 

A T  l A ND I NG ,  • . • 
• • • 
• • . 

• • • 
. • • 

UN T I L  ENTRY - 2 4  ' ' H I GH L Y  CES I R ABLE ' TO P ROV I D E  
HCtURS t R E T A IN UElTA ' • ' CAPAB I L ITY • 
V CAPAB I L I TY TO • ' ' 

MUVE E NTRY P O I N T  ' • ' 

+/-500 t.IM ' • • 

* k ECOVE � Y  CAPAB I L I T Y  W i ll BE BAS ED PR IMAR IL Y  UPON THE LOCAL 
RECOVERY UN I T  C C��ANOE R• S EVALUATI.ON OF H I S  CAP ABILITY TO 
P E �FORM THE R ECOVERY O P E R A T I "� ·  W E AT H E R  CONO I T I UN S  AT THE 
l i ME OF OM LAND I NG AffECT BOTH kECOVERY CAPA B I L I TY AND 
STRUCTURAL I �T E o R I T Y  OF T H E  C�. THE FOLlOW I NG GUIDEL I N E S  
A R E  U S E D  TO I ND I CATf WHEN I T  MAY �E I<ECESSARY TO 

RE-EVALUATE---

SURFACE W I N C S  
C E I L l t;G  
V I SI II I L I T Y  
WAVE HE IGHT 

M I SSION 

WURLO W I D E  

2 5  KNOTS 
1500 FT 
3 M  
8 FT 

SECT I ON 

APCLLO 15 fNL 5/3/7 1 RECCVERY 

LA\IjCH S I T E  

25 KNOTS 
5�0 F T ,  
1 / 2  NM 
8 F T 

GROUP 

SPEC i f i C  

PAGE 

29-1 

�0 HOURS OF C� 
PO•E� PlUS ONE 

1 8  HOURS uf C� 

PO�ER PLUS ONE 

loEATHEft A VOI DA NC E  



• 
-

NASA - Man ned S p1ctc r1rt C e nt e r  

M I S S I O N  RULES 
SECTION 29 - AECOV E«Y - CONCLUDED 

k RUL E COND I T ION/MAlFUNCTION' PHASE • !lUliNG ' CUES/NO T E S /COMM E�TS 
-- ----- -------------------------------------------·-----------------------------------------------------

29-b 

29-8 

• 
• 

AN E L L I PSE lli3 NM ' EARTH 
UPRANGE o 1 52 NM 'O R B I TAL 
DOWNRANGE AND 50 NM ' 
TO El THER S I DE OF . ,  
55 DE G / 5  5DEG 0 
URGE T POl NT-- AND ' 
A N  ELliPSE 105 NM ' 
UPRANGE ANP ' 
OOWiiRANGE AliD 40 NM . • 

TO EI THER S l OE OF ' 

THE ROLL R I G H T  90 ' 
O t: t,;  C DELAYEI)I 1 
TARGE T P O I N T  o l ll ' 

OE C L EAR OF All ' 

LAND. 1 

' MANDATORY 
' . .  
• 
• 
• 

' ' 

k E MA I NDER OF 0E AR T� ' H I GHlY DESI RA�LE 
MANEUVER F OOTP R I N T  'ORBI TAl. • 
AND AN E L l i PSE 109 ' 0 

NM UPRANGE AND ' ' 
OUWNRANoE AND �0 NM ' ' 

TO E I THE R S I DE ' • 

OF 90 DEG /90DE G  0 ' 
TARGE T P C I NT-- ' ' 

AND E l ! P SE 1 0 5  ' ' 

NM UP RANGE ANO 1 t 

UUWNR ANGE At-tO 40 NM 1 • 

TO E l  THER SlOE  llf 1 • 
ROLL R IGHT 90 OEU 1 • 

TARGE T P�I � T  W I LL 1 ' 

BE CLEAR Cf LA RGE ' • 
LAND MA S S E S .  ' ' 

. . . ' 
A 5 NM R AD I U S  C I RCLE ' fOST-Tl l • �ANDATORY 
C E NTERED ON THE GNCS ' ' 

TARGE T P C I  H ANU AN ' ' 

E L L I P SE 26 NH 1 • 

UP RANGE 1 26 NH ' 1 
DOWNRANGE AND 52 NM ' ' 
E I THER S IDE OF THE ' • 

E M S  T A R G E T  POLNT ' • 

W i lL B E  ClEAR OF ALl ' ' 

LAND. 1 ' 

REMAI NDER OF 
OPERATIONAL 
FllOTPR I N T  

• tOST-Tl l ' HI GHlY DESIRAoLE 

t SH R UL E  1-401 
W I LL BE ClEAR OF 
LARbE LAND M A S S E S  

MI SS( O N  R E V  DATE SECH8N 

APOLlO 15 fNL 5/3/71 RECOVERY 

GROUP P A GE 

SPECIFIG 



3 0  A E ROME D I C A L  

I 



I< l lEM 

N A S A  - M1 n n ed Splctcraft C e n te r  

MISS ION ltULES 
SECT ION 30 - AEROMED I C AL 

' GE�ERAL ' 

30-1 PRELAUNCH 

PR I OR TO C O � M I T T I NG  TO L AUNCH , THE FOLLCWHG COND I T IO N S  MUSl BE M f T---

A .  SA T I SFACTCRY F l l liH T  O E •  P�Y S I OLOG ICAL STATUS . 

H .  TH� • I N I MUM C A B I N  OX YGEN CONCENTR A T I ON FOR L AUNC H I S  6 0  PERCENT .  

c ,  THE · I � I MUM SU I T  OX�GEN CONCENT R A T I O N  FCR L AUNCH I S  9 5  PER C E N T .  

3J-2 T HE S U I T  C I R C U I T MUS T B E  MA I NT A I NED AT L � A ST 2 I N .  W A T E R  P R E SSUR E A BOVE T�E CA B I N  P R E S S U R E >  

SU I T  LOOP PURGE I S  Rt�UI R E C  I F  THE S U I T -TO-CA B I N  DELT A PRESSURE • EM A I N S  AT ZERO F O R  A PE R I OD C �  
5 M I N U T E S. 

3 0- 3  THi: P O T A ti L E  WA t E R PH M U S T  B E  'h l T H l N  6 . 0  TO 8 . 0  AT S ERV I C I NG AND F INAL SAM P L H � . 

j•J-4 THE M A X I  MUM A L LCWABLE C O N C E N T R A T I O N  OF PC02 I S  5MM OF HG. 

30- 5 LAUNCH 

THERE A R E  NC ME D I CAL R E A SC • S  FOR ABORT I NG DUR ING T H E  LAUNCH PHASE OTHER THA� THOSE CONDI TI O� '  
I N TU L E R A B L E  T Y  THE CREW, 

30-6 E ARTH ORB I T  AND DE E P  SPACE O P E RAT I ONS 

E A R L Y  M I S S I ON TE RH I NA I I ON FOR M E D I CAL REALCNS F AL L S  INTO IWO CATE GOR I E S---

A ,  u N S E T  CF COND I T I O N S  "HI C �  ADVERSELY HFECT. C R E W  S A F E T Y ,  OR FUNC T ION AND PERFORMANCE 

d .  FA I LUR E  G F  SPACEC R A F T  S Y STEMS T O  M A I� T A I N  A PHYS IOLOGICALLY S A T I SFACTO�� ENVIRONMENT 

30-7 WATER PAtATA61.LI TV 

C R E W  E VAL UA TJ CN OF THE D R I NM J NG W A T E� TASTE W I L L  BE THE BA S I S FU� OETE�M I N I NG  WATER 
PALAT A B I L I TY , E VE N  FOR KOH C C . T A M I NAT I CN ,  

R U L E  NUM BE R S  3 � - 8  THROUGH 
30-1� ARE R E S E RVED 

Ml SSI ON R E V  D A T E  SECT I ON 

A P CLLO 15 F NL 5/3/71 AEROME D I CAL 

GROUP PAGE 

GENERAL 
30-l 

3 5 4  



N A S A  - Ma n n e d  S pacecraft  C e n t e r  

M I S S IO N  RULES  
SECT ION 3 0  - A f R O • f D  !CAL - CONT ! NU t !  

" � UU C CJN D I T ! UN / MALFUNCT I O N '  PHA SF ' RUL ING • c u r S / NOT E S/coM� ENl S 

\0 - 1  '5 L U !, S  0� 

liN� [A DAb L C  E KG 
' A ll 
' P H A. S f S  

I F. VA 

I l AlH.CH 

1- A T E  t P: H Y T H t-'  OR tKG t 

' E  PtJ 

I T  LC 

' L U  

' T E C  

. 

. 

. 
• 

�rl- 1 7  A B N tJk M A l  R t S P I R � rU R Y ' L A� � C H  

t< A TE 1 

3 � - 1  � fJ r� � E T  J� S E R J .., U S  

'-IE D I C A I- I>ROr3LE�  

t f: PO 

• T L C  
. 

' L O  

' l E C  

' l  A U I'I C H  
. 

' 

1 1:: PO 

' T LC 

' L O  
1 E VA 

' T EC 

' S P E C I F I C  � I S � lON RU L E S  ' 

' A .  CONT I NU E  " I S S !UN 

' B . CONT INUe M ! SS ! <lN 

' A• CONT J �U �  � I S S I GN 

• e . NU-GL F C R  T l l  

' C .  NU-�� F C R  L G I  

1 1,; .  E N T E R  NE X T  !! E S T  P T P  

1 E .  T E � M I N AT E � V A  

1 F .  E: N T  E �  •'II I: X T e E S T  P TP 

' A .  CUNT I NU I:: ,.. ! S S ldN 

· � �  "!fJ-GC FU� T L l  

1 0 . !:: N r F .<  N E X f  t H S f  P T P  

1 E .  f � T E R  � E X T  E C S T  P T �  

' A. C��T I �UE M I S S J J� 
t C R l w  MAY � L E C T  T U  
' A t3 C R T  I F  I NTOL F. R. A e L E  

1 B .  tN T E k  •'l E X T  B t S T  P T P  

1 C .  E N T E R  N E X T  � E � T  P T P  

' 0 • E�T E R  � [ X l  e E S T  P TP 
• 
' E • T � P M I �A T E E V A  

' F .  f�Hk 'I E X T  � E S T  P T P  

• A . A � T I � h C T S A � f i C J P A T E D  DUP I N C 
' l AlJN C H .  � C C  SUR ii F O N  W i l l  E V ALU A T F  
• T H t  P R nBU : •"' ANO li ll Y  R E C OMMEND E A R l 't'  
t M I ') S [ f'J PI.r  T E RM. t ti.IA T ([l N  I f  C OR RE C T I V f. 
1 A C T i t1:� I �  ·mr E F F EC T I VE .  

• 8 .  M. C C  SIJkGf r t-.  W I LL E I/ALU A T f  
t P R il b L E M  A 'W R r: C fMMENO C ORRE' C T l V f:  
1 A C T i fJl'f o I F  N u T  E Ff EC T I.VE , C E VA 1"1 A Y  

' �£: � 1-.UJMV. f l\l O� O .  

1 M C C  S U R G F .J� � I L L E VALUATE f H f  
1 P knHI.E)�  A � D  4 h Y  R E C OMMEND E A R L Y  
' � I S S H!N T F- R "' t NA T I O N  I F  CORR E C r i V f  
• AC T I O N  I S  f i 'H E F F FC T I Vf . 

. 

. 

. 

. 

. 
' 
. 
. 

. 

• 

. 

' T rif AR�OR M � l  R A T � �  W I L L  B E  E VA L UA T E C  
1 0 Y THE: MCC SUf< G r:: a r-.  AND EARL Y M I S S I O N  
' T E R M [ � A T l O �  � A V  � f  RECOMMENDED t �  
' C .JPk EC T I V E AC T I ' l t-.4  I S  �OT E F F E C T I V E .  

1 MC C  S U R G E D �  � I L L  E VA L UA TE AND M A Y  

� � �CUM � E N O  E AR L Y  M I S S f ON TERMI NAf i O� 
• I F  Cr:RR F C T ! V E AC T I ON I S  NOT 
' E F F E C T I VE .  

M I SS{ UN R I::V C A T £  S E CT I O N  GROUP HGE 

A POLLO 15 F �l � / 3 / 7 1  A E R U � E C I C AL 5 P fC ! F I C  

P H V S !OLG�!Cll 3 1 - 2  



N A S A  - M a n n e d  Spacecnft C e n t e r  
M I S S IO N  RULES  

S EC T IOh 30 - A EROMEO IOAL - C UNT I NU EO 

M R UL E CONO I T I ON/MALFUNCTLON ' PHASE ' RUl i NG ' GlJF. S/NOTE S /COMMHTS 
-- ----- ----------------------------- - - - ---------------------------------- - - - - - - - - - - - ------------- - - - - - - -

30- 1 9  D Y SBA R I SM I N AN Y 
C R E wMA N 

' 
' 

' L AUN CH 
' 
' 

' 

' 

1 A ll 

' 

' 

' 
' 

' 
31J- 2�  UR AL TEMP E XCE E DS ' 

1 0 1  D E G  F .  D E S P I T E 0 
C O R R E C T I VE AC T I ON. ' 

A • IF DUE TU I L L NE S S ' L AUNC11 

' ALL 

tj •  IF RE S U L T A N T FROM 1 L A UNCH 

TH E RM A L  O V E R LO.D 0 

30-2 1 P L S S  METABOL I C  
UVERLUAD. 

' A LL 

' E VA 

R U L E  NUMBERS 30-22 ' 
THROUGH 3Q-24 ARE ' 
RE SE R VE D . • 

' 
' 
' A .  CONT I NU E  M I SS IUN 

CREW �AY E L ECT TO 
ABORT IF C OND I T I ON I S  

I NT O L EK A BU 

1 8. T E RM I I'IAT E P .. A S E  

0 E NT E R N E X T  B E S T  P TP 

' A. 1 .  NOT APPL I CA B L E  

2 .  T E RMI NAT E PHASE 

E NT E R  NEX T B E S T  P T P  

' B . l .  NOT A P P L I CABLE 
' 

' 

2 .  T E R e i NAT E PHASE 

ENTER NEXT B E S T  P T P  

' A . I f  A M BE� L I NE I S  
• E XC E E DED---
' D EC R E A S E AC T I V I T Y .  

• 
' 
' 
• 
' 

1 8. I F  R E O  l i Nf: I S  
' EXCE EOEO---
' STUP ACT IV I TY AND R E S T .  

M I SSI ON REV CATE  S E C  T I C� GRuUP 

' A . l .  C H f C K  S U I T IN TEGR I T Y. 

0 2 .  IF CON D I T IO N S P E R M I T  CREW M A '  
' EL EC T  T 0  G V ER- P R ESSUR I Z E .  

' ( A I  A l l  T H R. E f  St..t T S  CONNE C T E D  T l  
' SU I T  C I R C U I T . 

' C B I S U I T  DEMAND R E G  T O  P.RE  S S  
' P O S I T I ON 

' C C I  � O N I TO R  S U I T  PR E S S  ( S H OULD RE ACH 
' 4  P S I O  IN 7 5  SEC ) .  

' ( D . SEL EC T SU I T  D EMAND R E G  I NLE T S � L  
' VA L V E  T O  O F F  WHE N S U I T PR F S S  R E A C H E S  

1 ( f ) MA I NT A I N  

' O P EN I. 'I G  I N L F T  
' N E CE S S AR Y . 

SU I T  O V E RPR E S SUHE 

SELECTOR V A L V E  

B Y  

A S  

' NO TE--- R E L I E F  FUNC T I O N  O F  D E M A N C  

' R EGULATOR I S  I S CLA TE D W H E N  U S I NG 
' lH l  S P ROC Ef"JUR E .  

' B . MCC SURGFON � I L L  E V A L UA T E  A � C  
' MAY R E C 3MMfND E A R L Y M I S S I ON 

' T ERM I N A T I ON I F  C C RR E C T I VE A C T I ON I S  

' N U T  E F F EC T I V E .  

' MCC SURGE0N MAY RECOMMEND E A H L '  
' � I S S I O N  T E R M I NA. T J CN If TRE A TM E N T  I S  

' UNSUCC E S S F U L .  

' 

' 
' 
' 

' 

' 

' 

' 

' 
' 
' 
' 
' 
' 

' A . AM B ER L INE L(M I T  I S  W O R K  
' SUSTA I NED A T  A R A T E  G R E A T E R  T H A •  
' 2 500 BTU/HR fOR A P E R I OD LONGER TH A . 
1 5  "t i N UT E S ,  A S  O E fE RM I NE O  B 'V  
' P R EFL I GHT ERGOM E TR Y  C A L I BR A T I O N S  • 
' TH F. M C C  SIJR GE ON k i L L  E V A L UATE ANC 
' M 4Y k ECO M MEND DEC R E A S E D  C R E �  
' AC T I V I TY • 

' B .  R E D  L I NE L I M I T I &  WORK SU STA ! N E E 
' A T  A R A T E  GRE A T E R  THAN 3000 B TU/ HR  
' FOR A PER IOD LONGER l�AN 2 M I NUTE S ,  
' A S  D E T E R M I NED B Y  PREFL�GHT ERGUME T R Y  
' C AL I BR A T I O N S. MCC SUR GE UN W I L l  
' E VAL UATE A N D  MA Y RECOMMEND THAT T H E  
' CREW STOP AC T I V I T Y  AND R E S T .  
' 
' 

' 

' 
' 

P AGE 

A POLLO 1 5  f NL 5 /3 / 7 1  A E R O H E C I C AL S P EC I F I C  

PHYS IULUGICI>.L 3n-3 

1 5 h 



N A S A  - ��.�f'!td Spletcraft Center  
M ISS ION  RULES  

S E C T ION 30 - AERSMEOICAL - CONT I N U E D  

R RULE C OND I T I ON/MALFUNC T I O N '  PHAS6 ' �UL I NG ' CUES /NOT ES /COMM E �T S  

30-25 I NC R E A SE I N  PC C2 

A. IS GRE A TE R THAN • L AUNC� 
Ok E QUAL TO ' 

7. 6 MM HG I 

• A . l .  C O N T I NUE M I S S I O N  
• 
• 

' A .  P C 0 2  S HOULD OEC�E A SE B E L O W  ? f'l'  
' HG W ITHifl.l 3, M I N U TE S  • 

' All 1 2. CONT l �UE M I SS I ON 1 
• • • 
t 1 CHANGE L I OH CA NISTER ' 

B .  G R E A T ER THAN OR 1 L AUNCH 
E�UAL TO ' 
7. 6 M� HG • 
AND U N 4 B lo TC ' 
DE C R E A S E  ' 

' A LL 

C .  GREATER ,THAN 0� ' L AUNCH 
EQUAL TO 1 0  MM H G  1 

30-26 PC02 
I N S  TkUME NTA T1 ON 

FAILURE 

RULE NUMBERS 30-27 
THROUGH >�-34 ARE 
KE SER VE U. 

1 ALL 

. 

. 

. 
• 
• 
1 All 

• 
' B . l .  CONT I NUE M I S S I ON 

' z .  CONTINUE M I SS I ON 

C A l  OP EN SU I T S  AND 
B R EATHE FROM 
CA B I N  

' ti . 2 .  L IO H  C A N I S T F R S  W l l l  N U T  B £  
' CHANGFD I N  A N  U N PRE SSURIZ < U  CABIN. 

( 8 1  CHANGE S EC OND ' 

L I GH CAN I S T EP: ' 

' ( C )  T E S T  PC02 S �N S O R  · � . 2 . t C l PC J 2  S E N SOR TE S T---

• C . l .  CONT I NUE M I SS I ON 

' 2 .  T E R M I NATE PHASE 

ENT ER NEXT B ES T  PTP 

' CONT I NU E  M I S S I ON 

' •  l SErL A T f  S U l l  C. l R CU l l trY 
' D I SC O N N EC T I NG SU I T  H O S ES FROM THE 
1 S P AC E-CR A F T  

S U I T  C l R RE T A I R  VALVE C L O S E D  

CP ACK 02 M E TE R ING V A L VE T O  O P E N  

1 • P UR GE F O R  30 S EC ONDS 

CLO S ED 0 2  M E TF. R l �G VALVE 

' IF ABOVE PPOC EDURE R E S U L T S  IN A 
' PC02 R E AD I N G  NE AR .ZFRO, T H E  PC02 
1 SENSOP I S  OPERATING ·PR O P E R L Y  

M I S S I ON R EV DATE S E C T I ON GROUP PAGE 

A P OL�O 15 FNL 5 / 3 / 7 1  AEROMED I C AL S P EC I F I C  
E QU I PM EN T  30-4 



K I T EM 

YJ- 3 �  

N A S A  - Man ned Spacecraft C e n t e r  
M I S S IO N  R U L E S  

C SM 

ME A S  UE SC � I P TI ON 

E L EC T �UC A K D I UG R A M  

t L E C  TRlJC ARO I UG H. AM 

E LE C T R CC A R O I O& R A M  

C U 2  P h R T I A L  P R E S SY R E  

S U I T C A o i N  D E L T A  PkE SS 

ORAL T � M f E R A TURE 

P N E UMUGK A �  

LM 

Cu2 P AR T I A L  P R E SSURE 

t L E C T ROCARO I OG R A �  

1-' N t: UMUGR.AM 

t> L S 5  

P L S S  E lf C T R C C. A Kl H U-..i KAM 

M l  SSI ON 

S E C T ION 30 - A E k e � E D ICAL - CU�CLUDEC 

' INSHUMENTAT I CN � E QU I  REMH,TS ' 

C J Q 060J 

CJ•J06 1J 

CJ0062J 

CFJ 005P 

CJ,J200R 

CJ J 212R 

GF 1 5 2 1 P  

G T 9 999 

GTd 1 24J 

CNBOARil H A NS DUC OR S 

NOT O I S P L A V E O  

�ur O I S P L .\Y E C  

NOT O I S P L AHD 

• E T E R  CUM1'1Uf� 

r-. c r  O I SPLAV£0 

CL I N I CAL 
THE RMUMET E � 

NOT D I S P L A Y E D  

NOT C I SPLAY E C  

1\ •.� T Ld SPL AY E C  

r-.CT O I SPL AY E L  

NCT D I SPLAY E D  

*.'<!A�OAHIRY U � T l l  SU l f  RUOM llEPAt diHH 

• • M A � O A T � M Y  J � T l l  LM C L CS E u U T  

R E V  C A T E  S E C  Tit.� GRuUP 

APCLLU 15 F NL 5 / 1 / 7 1  A ER O M E D ICAL I N S T R  R E V  

M I S S I ON R U l  � 
C fl  TEGnR.Y REF E RE NC E  

- ·  3''- 1 5 / 1 6  

M* 30- 1 5 / 1 6  

•• 30- 1 5 / 1 6  

HO 3° - 2 / 2 7 / Z B  

HD 31"\- 3 / 1 9  

" 3 ':' - 2 t'l  

HD 30- 1 7 

HO )Cl-1 7 

H;) 1 "'�- 1 7 

HO 

3'1- 1 5 / l b  

HD 30- 1 7  

••• Jn-1 5 / l b  

P A GF 



3 1  LUNAR SUR F A C E  
O P E R A T I O N S  



f I TE M  

N A S A  - Ma n ned Sp�eecnft Ce nter 

M I S S IO N  RULES 
SECT I O N  3 1  - LUNAR SUAFA<;E UPERAHONS 

° C C N S  T RA I NT S AND O P T  ION S 

; 1 - 1  THE R E AL T I M E  O E TE RM I N AT I C N J F  LRV �OB I L J T Y  RATE S  W i l l  B E  ACCOMP L I SH E �  B Y  U S ING T H E  S P E � O  MAOE 
GOOD B E T W E E �  KNOWN P O I N T S .  T H I S  VALUE MAY BE 6 1 A S EO DOWN"ARO BY QUA L I T A TI VE JUDGEMEN T S  OF 
TEKRA I N  CHARACTER I S ! I C S  OR P � C J E C T E O  M O B I L ITY DEGR A D A ! I ON S .  I T  MAY B E  B I A S E D  UP�ARDS O N L Y  F C R  
•�OWN TI ME L O S T  F O R  SURF A C E  O B S E R V A T I O N S .  THE PROJ EC T E D  V A L U E  � I LL B E  U T I L I ZE D I N  MA I N TAI N ! �" 
THE C UR• ENT OPEKATI ONAL E � � E L C P E  AND I �  R E A S S EM E N T  OF EVA ' S .  

RULE NUMBERS 31-2 THROUGH 
31-30 ARE RESERVED 

M I SSI ON • E V  D A T E  S E C T  J()N 

APOLLO 1 5  F NL 5 /3 / 7 1  LUNAK 
SURFACE OPS 

GROUP 

CON S TR A I N T S  

ANO O P T  IONS 

P AGE 

31-1 

3 6" 



' I TE M  

3 1 - 3 1  

3 1- 3 2  

N A S A  - Ma n n e d  Sp1cec:raft Center  

M I S S IO N  R U L E S  
S E C T I O N  3 1  - LUNAR S U RFACE OPER A T I O N S  - CO N T I NU ED 

' P R EC EO E N C E / S C �EOUL l N G •  

I N  E i T A B L I SH I NG THE OPE R A T I ON AL SURF AC E E X Pl O R AT I ON P l A N ,  T H E  TN A VE R S E PL ANS P R E P A R E D  

LAUNCH W I L L  B E  USED A S  B A S EL I N E S  AND to'OOIFIED AS N E C ES S Ak Y  TO ACCOMMO D A T E  THE AC TUA L 
P U I N T ,  R A D I U S  OF O P E RA T I C� S ,  T IPE L I NE AND M� E I L I T Y CU� S TR A IN T S ,  AND LUN A R  SURFACE 
C A PAB I L I TY TO RE ACH TH E S E L E N C L OG I C A L  f E A T U R E S  T H A T  A�E E S TABL I S H E D  IN T HE f OL L O o i NG 
ON DER .  THE A P P ROX I M AT E  PERC E H AGE SPL I T S  Cf S C I E N CE S T A T I ON T IM E  D E S I R E D  FOR TH€ 
S E L ENOLOG I CA L  REG I ON S ANC THE M I N I MA L  T I ME R E ,U l R E D  F U R  E AC H R EG I UN A R E  I NC LUDED---

A .  APE N � I NE F OR T  50 PeRCENT 2 + 3 0  M I N I MA L T I ME 

-- -- --

" ·  H A D L E Y  R I LL E  20 PEH ENT 1 + 00 M I N I MAL T I ME 

-- -- --
c .  M A K E  AR E AS 10 P E RCENT 30 M I N IMAL T IME 

-- - -
D .  � C R T H  COMPL E X  1 5  PER C E NT 4 5  M I N I M AL T ! M E  

-- - -
< .  SECONDAkY C N A T E N  C l US T E R  5 P E R C fl'o T 2 0  M I N I MAL T I ME 

-- - -

B E F O H. 
L A N D I I\G 

HI\ROWAPE 

PR I J� ! T Y 

VA�! O L S  

FUR � I TUA T I CNS wH£ RE: All S UR F AC E  T A S KS C A N N U f  oE A C CO:o1Pl l SH E D ,  T H E  FOllUwlNG ORDE R OF PNEC E DE N CE 

W I LL B E  U S E D  I N  MAK I NG T A S K  T R AOE-UF F S , 

TBD 

3 l- J 3  k E AS � f: S S M E N T  OF THf: OPE R A T IONAL  EVA P L A N  W I L l  � E  DUN E I F  ANY UF THE FLlLUW( NG C UND I T I Ot-. S  

E X I ST---

A .  B e H I ND T ! M E L I N E  BY •ORE TH AN 1 5  ' I NU T E S  

6 ,  AH E AO J f  T I M E L ! N E  B Y  � O R E  T H A �  15  M INUT E S  

C .  OfGRAOAT ! LIN Of H'E LRV T O  SUC" A N  C X T ENT T H A T  A M I N I MUM O f  4 KM/HR VEH IC LE 

SPE E D  C A N N O T  B E  M A I NT A I N E D  

MI S S I ON R E Y  C A T E  S E C T ! C �  

A P OLLO 1 5  F NL 5 /3/7 1 LUNAR 

S U R f A C E  UPS 

GROUP 

PRECEDENCE/ 

SCHEDULING 

P A GE 

3 1-2 



R I TH 
-- --- - I 

J 1 - 3 '  

NASA - Man ned Spacecraft C e n t e r  

MI SS ION R U L E S  
SEC T I ON 3 1  - LUNAR SURFACE CPERA T IONS - CON T I NU E D  

I F  A R E A L I G N M E N T  O F  TH E T R AV e R SE I S  R E Q U IR ED ,  E I T H E R  B Y  E X T E N S I ON S OR R E D UC T IO N S ,  

W i l l  N O R M A L L Y  �E P A S SE D TC T H E  CREW A S  EVA PAO U P D A T E S  A T  APPRO X I M A T E L Y  THF 1 / 1  
� U � PL E T l lN P O t NT S .  

THE RE V I S I CN 

AND 2. / 3  E \IA 

3 1- 3 5  S C ! t N C E  S TOP S TO BE S C H E D u L E D  OR T O R E H � l h  S C HEDUL ED M U S T  P R O V I DE A M I N I MUM CF 10 M I N U T E S A C T I V E 

SC I E N C E  T I ME A ND o M I N UT E S  O P E H AT I ONAL O V E R H E A D  T I M E  W I T H I N  THE REQUIRED DEPARTURE TIME , 

3 1 - 3 6  H iGHLY U E. S lRA8LE & T A T l UN S  W [ L L  !\Of 8E CONS I CEREO T O  BE A P A\<.. T OF 'THE NORMAl SUR FA CE E XPLORA T I C!i 
V L A N .  H O W E V E R , H I G H L Y  D E S I R A B L E  S T O PS W I L L  BE P K E PLAN� E 0  A�D STO P S  � I ll BE �AOE I F  

A .  T H E:  C R E �  I S  AHEAD O F  T H E  T I M E L I NE BY S U f F I C I E N T  T IM E  T O  A L L O W  A � I N I �UM OF L O  M l N U T E S  

AC T I V E  SC I E NCE HME BY E I T HER T AK I NG T I M E  FROM A SU C C E E D ING S TA T I ON O R  HA VI NG THE S U R P L U S  

T l ME J� A D VANC E t  L R  

o .  THE S TA T I O" I S  UPGR A D ED TO MANDAT GRY , AN D G I V E N  A HIGHER PRIORITY THAN A SUC C E E O I N G  S T A T I O N• 
ANO CORR E SPOND I N� T ! M E  IS O E L E T t O  DOW N ST R EA M F R OM T H A f  P O I NT I N  THE TRA VER S E .  

l l - 3 7  S P EC I F I C  T A S K S  TU BE A CC C - F L I SHED BY T H E  C R Eh AT A S C I E N C E  S T O P  • I LL B E  G I V E N  A R E L A T I VE 

t-'k lUk J T Y W I TH I N  TH f: M S E l V E S  f O R  THAT S T O P .  IN T HE E V E NT T A S K S  M U S T  BE DEL E TE D ,  THE lUii' E: S T 

P k l uk ! TY T A S k  • I L L  BE DE L E T E D f i RS T  AND SO ON UNT I L  T H E  M I N IMUM S C I E NC E  T l �E HAS B E E N  R E D U C E D  TO 
L E S S THAN 1 J  MI NUT E S I N  • H I C H  C A S E  THE ENT I R E S T U P  W I L L  B E  D E L E T E D .  

RULE NUMBERS 31-38 THROUGH 
31-50 ARE RESERVED 

M l  SSI ON R E V  C A T E  S E CT ION 

A POLLO 1 5  F N L  5/3/71 LUNAR 

SURFACE OPS 

GROU P 

PRECEDENCE/ 
st-CEWLING 

P A GE 



K I T o >  

NASA - Man ned Spacecraft Center  

MISS ION  RULES 
SECT J O �  3 1  - LUNAR SURFACE OPERATIONS - CONT INUED 

SYST EMS �ANAGEMENT 

> 1 - 5 1  LKV P R I ME D R I V I NG C D NF I GURAT I C N I S  DEF I NED AS 

A .  fOUK WHE E L  ORl VF. W I T ti F R C N T  W H E E L S  POWERED FROM BAT T ER Y  1 AND R EAR k t- E E LS P O W E R E U  f R C N  

BA T T E R Y 2 
B ,  F RO N T  ANU R E A R  S T E E R J �G ENAB L E D  W IT H  f RONT S T E ER I N G  POWE R E D  FR�M B AT TE R Y  I A N D  R E A K  

S TE E R I NG POWE R E D  FRQ� B A T T ER Y  � 

C ,  PRI MARY + / - 1 5  V O C  . P O • E R  S U P P L Y  S E L E C T E D  

U .  dOTH PWM ' S S E L E C T E D  

c ,  F RONT WHE E L S  C UN T RO L L ED �y PWM 1 ANO R E A R  WHE E L S  CON TROLL ED BY � W M  Z 

F .  NAV I G A T I O' S¥ S T E M  u' 

G. REVE R S E  l CCKOUT S W I T C '  I� lOCKOUT POS I T I ON 

H ,  BAT T E R Y  C O V E R >  C L O S E D  

J l - � l  O E V l A T I O h S  TO THE PK I ME O R I V I �G COi�F I G U H A T I �� MAY B f  I NS T I GA T ED FOR THE F DL L CW J NG C A U S E S- - -

A ,  I NOPERABLE  S T E E R I NG UN I T  

H .  ll l u H / L C ,.  C U� R E t H S  1 1\t C ( C A l l f\G SHORTSIUPENS I N  S Pf t: I F I C.  COMPO N E N T S  

C .  BAT T E H Y  O R  TkAl T I CN D . I V E  S Y S T EMS u V E R r E AT I N G  

lJ . A C C U � UL A T I W E I MB A L A � C E I �  E A T T �KY LLADS 

E .  F A I LURE S l �  TRA C. T I U � [R I � E S YS T E M S  

r .  E xc e S S I VE ousT 

t , .  U R I V I �G I �  k E V E R S E  R E C U I RED 

H- > 1  TH E  D R I V E  ENABLE Sw i TC HE S  W I L L  NUT BE GPER A T E D A F T E R  I N I T I A L CONF IGURA T I ON E XC E n  FOR F A I L U R E S  
U k  �A LF U NC T I ON l oOL ATJ Q N ,  

3 1 - • 4  L • V  P ARK I NG CON S T KA I N T S  F CR L RV A ND P A Y L O A C  T H E R M A L  CON S I D ER A T i uN S  A R E  A S  F OLLO•S---

PARKII\G DURATl� 

LESS 1HAN 

TO --

t'<JRE THAN 

t'<JRE THAN 

-- MINUTES 

MINUTES --

-- MINUTES 

-- MINUTES 
I N  SHAOa<l 

M I S S I ON R E V  D A T E  

APOLLO 15 FNL 5/3/71 

NOT PERMITTED 

S E C T I O N  

LLNAA 
SURF4C E OPS 

CRI T I CAL ITEM 

GROUP 

LRV 
JW<AGEI'ENT 

P AGE 

31-4 

3 6 3  



> I H M  

3 1 - 5 5  

NASA - Manned  Spacecraft C e n ter 
Ml  S S  ION  R U L E S  

S E C T I O N  3 1  - LUNAR SURFACE OPER AT IONS - CON T I N U f D  

L k V  t:I A T T t R Y  PUME R/TH ERMAL  "" A f\ A G E M E NT W I L L B E  i\CCfJM P L I 9t-1ED THR0Ul7H R E C O NF I GlHUT I ON O F  T H E  U A T T t R Y  

L O A D S  AND B Y  O P E N ! N G/ C L O S ! NG T H E  B A T T E R Y  C OV E R S .  THE DE S l R A Al E C O N D I T I ON S  T O  B E  "AI N " I NflJ 

THRflUGH TH I S MANAGEM EN T IN 0 H t: E R  O F  PR I CR I T Y  ARE 

A .  BA T TE R I E S M A I N T AI 1'41:: t IN T E M P E R A TU R E  RANGE OF 100 O I:: G f- T O 1 2 5  DFG F DUR I NG 1 J P E f< A T i t-.G 

PE R I OD S W I TH NU E XC U R S I O• S  A B U V E  140 OEG F 

u .  R E L A T I VE S T A TE-UF - C H A R G E  B E T W E E N  BAT T E R I ES B A L AN C ED T(J !oi i T H I N  2_ A M P - H O L RS 

H - 5 0  L K V  b A T T E K Y C O V E K S  W I L L  RE � P E NI:: D OU R l l'tG L RV CLU S EU U T  AT HH:. LM ONl Y IF B A T T E R Y  THE R MAL 

P R E D I C T [ ONS SHOw A P !: S S l dL E  � E OL I NE ( 1 40 O E G F l  V J OL A T JUN P k tilR Tn THE f Nn �F THE StJC C E � D l �G 

E V A .  

J \- 0 7  L K V  M A T H , R Y  CO V E " S W l l l  A f  O P ENED A T  T RAV E R S o STUP S ONL Y  T(l P R E V E N T  B A T T E R Y  THERMAL R E DL ! Nf 1 1 4 0  

U t b  r J V I O L A T I UN. 

3 1 - 5 � THf L R V  MU S T R E M A I I� !> T A T I L t>.A K Y  H1R 3 M I �U T E S  FULLO W I N G  N A V I GA T ION S Y S TE "'' T U R ""-ON TO ALLOW Tt- t 
U J kt C J i r! N A L  0Y�U UN I T ( 0 G U I T C  AT T A I N  O Pl K AT l �G � P f: fU .  

:l t"- '3 9  U< V wt;u k t: A L i t. NMt.NT ito: l l l 1:\ £  AC.CC fi P L I SH E C  11 E fl.ikf. 1lE P A >< T Uk E: F � ll� TH F L M  ON E A C I-o E VA ANO WHEN T H E  

� U LLU � I �G C L NU I T I UN S  A PP L Y - --

A. .  T H E  UGU tt A S  D R i f T E D  1. D E C R EE S �k MUKE AS O E T t: R M I N E O  BY C O M P A R I N G  fJGU HEA D I NG W I TH TRL E 
t�EA u l t-.G C C�PUTE O  FRUM L R V  AT T I TUD E ANU S UN SHADO� O E V I C �  < SS O l  R E AD I NGS . 

H .  ftk E V A  T K A V E R S !:  CC � T l "U AT ICN W I L L  I N C L U D E  S I:: GM E N T S WHEk E THE L M  I S  N O T  V I S I BL E .  

M I S S I ON R EV DATE 

APOLLO 15 FNL 5/3/71 

S E CT I ON 

LlNAR 
S U R F A C E  OPS 

GROUP 

LRV 

I'ANAGEMENT 

PAGE 
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N A S A  - M1 n n e d  S p1cecr1ft C e n te r  

M I S S IO N  RULES  
S E C T I O N  31 - lUNAR S URF.CE OPER A T IONS - CON T INUED 

� K U L E  CUND I T 1 DN/MA L F UNC T I ON 1 PHASE ' RUL I NG ° CUES/NOTE S /C O M M E � T S  
-- - - - - - ----------�-------------------------------�------------------------------------------------------

3 1- 6 0  T R AC T I ON D R I VE MOTOR' 
E X C E � OS 40C OEG F ' 

AND --
' 

A .  MUTOR R E �UI R E O  
f u R  ACC EPTA8lE 
MOB I L 1  T V  

A .  MU TOR N O T  
R E Q U I R E D  F O R  
AL C E P TA B I  L l  T Y  

3 1 -61 F O RWARD OR R E AR 1 
S T E E R I OG  UN I T  F A I L S  ' 

T O  RE S POND TO H 6N D- 0 

CONT R CLLE R  COMMAND 0 

3 \ -6 Z  FORWARO OR R E Mt ' 

S T E E R I OG  UN I T  D R I V E  0 
H A RDOVER WI TH HAND 0 
C ONTRCLL E R  I N  N E A R  0 
C f N T F P  P OS I T I ON 1 

31-&3 BOTH STE F.R I NG U N I T S  1 

OR I Vf HARDOVER 0 
CONTR ARV TO ' 
S T E E R I NG  COMMAND 0 

M I SSI ON 

• S P E C I F I C '  

1 A . I F  F E AS I 8L E ,  SCH EDUL E 1 

I T � AV E R S E  STCP TU f 

t ALlOW MiHOk COO\..'L:>Oi4N • 
1 W I T H  HCT T f � T  MOT O R  I N  1 
I S H A D E .  � T H E RW I S E ,  � E G I N  I 
I FALL BACK TO WALK I NG I 
1 T RA V E R S E  �NVELOP E · W l T H  ' 
1 MOTOR IN SERV l C E .  ' 

• s . S HUT DOWN MOTOR 
' E L E C T R I C A L L Y  AND 
0 DECOUPLE AT NEXT 
• STOP I F  A C C E P T A B L E ' COULOOWN HAS NUT 
' OCCU RRED PR IOR T O  
' D E P A R TU R E .  

' EL E C T R I CALLY C I SABL E THE 
' FA I L F. D  S T E f R I NG UN I T .  

' El ECTR I CALlY O t S�BLE ANO 
' MECHAN I C ALL Y DECOUPLE 
'AFF E C T E D  U N I T  AND L OCK 
' AFFEC T E D  WHEfLS I N  
' S T R A IGHT AHEAD PO SI T I O N .  

' MECHANICAL DECOUPL ING AND STEER I NG 

' LOC K I NG ARE I R REVE R S I BL E  FOR THE 
' FRONT WHE E L S .  

' E L E C T R I CA LL Y D I S A B L E ,  
' DECOUPL E, A N D  LOCK 
' S T E E R I NG. CREW A S S E S S  
' D I R ECT I ONAL CONTROL 
' US I NG L E F T / R IGHT DR I VE 
' POWER TO DET E R M I NE 
' T R A V ER S E  L I M I T S .  

R EV D A T E  S E CT I O N  GROUP P A GE 

A POLLO 15 FNL 5 /3/11 LUNAR 

SURFA&;E OPS 
LRV 

MOB i l !  TV 

36S 



R RULE CONO IT I ON/MALFUNCTION 

31-54 HATTERY TEMPERATURE 
EXCEEDS OR PRED1ClED 
TO EXCEED 140 DEG F 

A .  CONDI T I CN  
PREVALENT W I TH 
ONLY (l-.IE BATTERY 

B.  CCNDIT 1 CN  
PREVALENT W I TH 
BOTH BATTER! ES 

31-65 TRAC T I ON  DR I VE 
MOTOR TEMP EXCEEDS 
450 DEG F 

A. MOTOR I S NOT 
NEEDED TO 
Mi\INTAIN LRV 
MOB I LITY.  

B.  MOTOR iS  REQU I RED 
TO MAINTAIN 
ACCEPTABLE LRV 
MOB I L I TY .  

3 1 -06 E I THER BATTERY 
TEMPERATURE EXCEEDS 
140 DEG F 

A. BATTERY I S  NOT 
REQUIRED FOR LRV 
MOB I L I T Y .  

B .  BATTERY I S  
REQUIRED FOR LRV 
MOBI LITY 

MISSION 

APOLLO 15 

TSG 291 

N A S A  - M a n n e d  S pa c e c r af t  C e n t e r  

M I S S I O N  R U L E S  

SECTICN 3 1  - LLNAR SURFACE OPERATICNS - CCNTINUED 

PHASE RULING CUES/NOTES/ COMMENTS 

A. 

B .  

A .  

B .  

A .  

B .  

REV DATE 

FNL 5/3/71 

SHIFT ELECTRICAL LOADS 
TO OTHER BATTERY, 

OPEN BATTERY COVERS 
AT TRAVERSE STOPS 
GREATER THAN 
30 MINUTES . 

REMOVE MOTOR FROM 
SERVICE ELECTRICALLY. 
DECOUPLE MECHANI CALLY 
AT NEXT STOP. 

MOTOR W I L L  BE KEPT 
IN SERV I C E .  

REMOVE FROM SERVICE 
ELECTRI CALLY BY 
SHIFTING LOADS TO 
GOOD BATTERY. 

LEAVE BATTERY ON LINE 
W I TH LOWEST POSSI BLE 
LOAD 0\1 I T .  ATTEMPT 
COOLDOWN AT EACH STOP 
BY RAI S I NG OUST COVERS. 

SECTION GROUP 

LLNAR LRV 
SURFACE OPS ELECTRICAL 

BATTERY CELL BREAKDOWN MAY OCCUR 
ABOVE 140 DEG F .  

B .  MAY REQUI RE TRAVERSE CURTAI LMENT 
I F  OPENING BATTERY COVERS AT 
TRAVERSE STOPS W l ll NOT ALLEVIATE 
CO\lD I TI CN, 

A. MOTOR IS  REUSABLE AFTER 
COOLDOWN TO BELOW 400 DEG F .  

B .  ATTEMPT MOTOR COOLDOWN WHILE IN 
USE BY---

1 .  DR I V I NG AT LEAST 4 KM/HR 

2 .  AVOIDING PROLONGED UPSLOPE$ 

A.  COOLDOWN MAY BE IMPROVED AT NEXT 
STOP BY RAI S I NG BATTERY COVERS. SEE 
GRAPH OF STOP-TIME VERSUS TEMPERATURE 
DROP. 

B. POSS I B I L ITY OF BATTERY STRUCTURAL 
FAI LURE IS I NCREASED. AS VOLTAGE 
W I LL BE H I GHER WITH ELEVATED 
TEMPERATURES, CARE MUST BE TAKEN TO 
INSURE THE OVERHEATED BATTERY DOES 
NOT ASSUME ADD I T I ONAL LOADS IN THE 
SHARED POWER AREAS . 

PAGE 
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R RULE 

31-67 

31-68 

31-69 

TSG 291 

N A S A  - M a n n e d  S pa c e c r a f t  C e n te r  

M I S S I O N  R U L E S  

SECTION 3 1  - LUNAR SURFACE OPERAT IONS - CONTINUED 

CONDITION/MALFUNCTION 

BRAKE W I L L  NOT 
RELEASE DN ONE 

WHEEL 

A .  TRACTION DRIVE 
IS NOT REQUIRED 

FOR LKV MOB l Ll TY 

B. TRACTION DR I VE 
I 5 REQU l RED FOR 
LRV M8B!LITY 

ABNORW\L AMPERE 
UNBALANCE BETWEEN 
BATTERY 1 AND 
BATTERY 2 

FRONT WI-'EELS DO NOT 
RESP(X\10 TO HAND
CONTROLLER STEERING 
Ca+\ANDS 

PHASE 

MISSION REV DATE 

APOLLO 15 FNL 5/3/71 

RULING 

A .  REMOVE POWER AND 
DECOUPLE WHEEL BEFORE 
CONTINUING MISS I ON ,  

B .  ATTEMPT T O  FREE BRAKE 
BY BACK ING/ FORWARD 
MOT I CN ,  LEFT AND R I GHT 
STEERING COMMANDS, AND 
INDUCED SHOCKS AND 

V I BRAT I CN .  I F  All FA ILS, 
USE TRACTION DRIVE TO 
OVERCOME BRAKE TO ACH IEVE 
LRV MOB I L I TY. 

REDISTRIBUTE LOADS TO 
MAINTAIN BATTERY 
REDUNDANCY. I F  A DEFINITE 
MOTOR SHORT EXI STS 
( LOSS OF POWER OUTPUT OF 
TRACTION DRIVE) SHUT DOWN 
TAACTl � DRIVE AND DECOUPLE 
AT NEXT STOP. 

DECOUPLE STEERING BOTH 
ELECTRI CALLY AND 
MECHAN I CALLY. ATTEMPT TO 
FREE SYSTEM BY MOVING 
VEHICLE SHORT D I ST/INCES . 

SECTION 

LUNAR 
SURFACE OPS 

GROUP 

LRV 
ELECTRI CAL 

CUES/NOTES/ COMMENTS 

A. I T  WOULD BE WORTH T I ME TO CHECK 
THE WHEE L AFTER EACH STOP AS WORKING 
V l BRATlON AND SHOCK MAY FREE MECHANISM. 

B .  IT IS DUBI OUS I F  TRACT I ON DRIVE 
W I LL OVER CoYlE BRAKE, BUT ALL EFFORTS 
SHOULD BE EXPENDED BEFORE ABANDON ING 
UN. 

AFTER EXHAUSTION OF MALFUNCT I ON 
PROCEDURES, SUSPECT BATTERY I S  I N  
THE FAI LING MODE AND B E  PREPARED TO 
SWI TCH ALL P0\1ER LOADS TO GOOD 
BATTERY. A GOOD CUE I S  THE VOLTAGE 
OF BATTERY UNDER LOAD. 

ASSURE THAT STEERING IS NOT JAMMED 
BY 1 RUTS 1 •  BE CAREFUL OF DECOUPL ING 
FRONT STEERING AS IT IS I RREVERS I BLE. 
BE SURE TO NEUTRAL I ZE SERVO BEFORE 
RECOUPLING THE STEERING. 

PAGE 

31-8 

NASA-MSC 



NASA - Man ned S pacec raft C e nter  

MISSION RULES  
S E C T I O N  31 - LUNAR S URFACE O P ER A T IONS - CON T IN U E D  

K K U L t  CUNO i l i ON / MALFUNC l i ON '  PHASE ' RUL I NG ' CUES/NOTE S/COMM E � T S  
- - - - - - - - - - - - - - - - - - - - - - - - -------- - - - - - ------------ - � --------------- --------------------------------- -- - - -

.31-7'71 A, UNE UK �CRE 
WH EEl S DRI V E  
K< G A k D L E S S  C F  
HA NO-l. C N  tROLLER 
PU S I T I C� 

� .  L U S S  OF DR I VE 
FR UM CNE Uk 
TW� "HE E L S  

-· ' 

3 1 - 7 '. COHHANO VEH I CLE • 
ACCELERA T I O N  • 

ABNOR MAL L Y  H IGH ' 
I S P E E D  NOT VAR !ABLE ' 
ON ONE O R  MORE ' 
WHE E L SI ' 

• 

• 
. 

. , 
• 
. 

R U L E  NUMBE R S  3 1 •72 ' 
THROUGH 31• 1 00 ARE ' 
R £: SER VEO . 1 

M I S S I ON 

' A, u s •  AS N ECESSARY AND 
AS POSSi BLE T O  A C H I EVE 
MAX MOB I L IT Y ,  D E C O U P L E  
A N D  POW E R  DOWN I f  AN D 
ONLY IF �OTCR I S  
UNMANAG E A BL E ,  

' B , DECOU PL E CNLY A F T EK 
' E XHAUST I NG MALFUNCT ION 1 PROC EDUR E S .  CONS I DCR 
1 US I NG ' ' JACK RAB B I T "  
' MOCE I F  I T  IS AN 
' E L ECTRON ICS F A I L U Rf , 

'00 NOT DECOUPL E  UNLESS 
' V E H I C L E  CONTROL L AB I L IT Y  
' I S ADVERSELY AFFEC T E D .  
'MONI TOR MOTOR 
' T E MPERATURES. 

R E V  OATE S E C T I CN GROUP 

APoLLO 1 5  FNL 5 /3/7 1 LUNAR 
SURFACE UPS 

L R V  
ORI V E 

1 A .  U SE BY SW I TC� I NG 
' OFf, R EM E M B ER A MOTOR 
' F A S T  USE S L E S S  POWER 
' � UNN I N G  TOO SLOW L Y ,  
• 
. 
. 
. 

MOTOR ON 

R U N N I NG 
THAN 

Cf 
r L L  

�Nf 

' B ,  TR Y T O  AVO I D  SE T T I NG THE LRV I �  
' A  S I T U A T ION WHE R F.  f T  I S  RC�U I R E r.  
' THAT I T  "4 0 V E  SLOWER THAN 4 KM/HR. ' 
• 
' 
' 
' SP E E D  I S  f R F.E o SO DO NOT OEGRAOE LRV 
' P ERFORMAAC E I N  HR � S  Of S P E E D  0� 
0 TORQU� L OA D I N G  UNL E S S  A B SO L UT E L Y  
• N E C E S S A R Y .  
• 
• 
• 
• 
. 
. 
• 
• 

PAGE 



R ITEM 

N A S A  - Ma n n e d  S pa c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECT ION 3 1  - LUNAR SURFACE OPERATIONS - CONCLUDED 

SURFACE EXPLORAT ION SYSTEMS 

3 1 - 1 0 1  THE F I LM-REMAINING STATUS FOR 70-MM F I UM W I LL BE TRACKED VIA PERIODIC CREW READ-OUTS T O  INSURE 
RETENTION OF ADEQUATE F I LM FOR TASKS REMAINING ON THE EVA. FOR FILM-LIMI TED S I TUATIONS1 PHOTO 
DOCUMENTATI ON  W I LL BE REDUCED IN THE FOLLOWING SEQUENTIAL STEPS---

TSG 291 

A, ELIMINATE H IGHLY DESI RABLE PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASKS. 

B ,  ELIMINATE MANDATORY PHOTOGRAPHY WHERE T V  COVERAGE CAN ADEQUATELY FULF ILL THE 
PHOTO DOCUMENTAT ION REQUIREMENT. 

C .  ELIMINATE MANDATORY PHOTOGRAPHY BEGINNING WITH LOWEST PRIORITY TASK, 

THE 10-MM F I LM WILL BE USED AT THE CREW 1 S  PREFERENCE EXCEPT FOR ONE MAGAZINE TO BE RESERVED FOR 
Fi LMING THE EXCAVATI ON  OF THE SOIL MECHANICS TRENCH, 

RULE NUMBERS 3 1 - 1 0 2  THROUGH 
31-110 ARE RESERVED. 

MISSION 

APOLLO 15  
REV DATE 

FNL 5/3/71 

SECTION 

LUNAR 
SURFACE OPS 

GROUP 

SURFACE 
EXPLOR SYS 

PAGE 
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1\ �Ul E 

N A S A  - Ma n n ed Spacec raft Ce n t e r  

MISS ION  RULES  
SECT ION 32 - ALS E P  

1 G E N E � A L '  

THE F GLL OW I NG MJ S S I GI'.I R U L E S  A P P L Y  T O  fL I GHT C ft Ew I N VOLVEMENT W I TH THE A PO L L O  LUN AR SURFACf 

E X P E R I Mt � T  PACKA GE I A LS E P I  � H l l E  T HE CREW I S  UN T HE LUNAR S�RFAC E . THE SE RULES A R E  

E XC E R P TE D  FROM T H E  EMRD F O R  APOLL C 1 5 ,  ANO M I S S I N G  L ETTERS  0� k U L E S  O R  �I S &! NG R U L E  NUMA F R S  
PERT A I NI NG T O  & U I D E L I �E S  O R  RU L I NGS • IL L  B E  F OUND I N  THA T OO C UM E � T .  

A L S F P  D P E R A T I CNAL GU I D E L I N E S  

j 2- l  G E N E R A L  

A • THt SE A L S E P  G E NE RAL O PE K I T ! O N A L  GU I O E L ! NE S  ARt 
P R I O o< l  T J t: S---

R A S E D  ON OBJ E C T I VE S  I N  THE FtlLLOW J �G 

1 .  PSE 

2 .  HFE 

3 .  LSM 

4. sws 

5 .  SIDE/CCGE 

6. DTREM (M515) 

7 .  E�lNEERl� 

NOT E 
- ---

R I P P L E- O F F  S EQUENCE I S---

1 • S l O E /  CCGE 
2 .  S • S  

3 .  P S  E 

" ·  

TH RUUliH REFERENCE EMRD FOR APOLLO 1 5  (ALSEP A-2). 

• •  

l .  A ST R C N A U T  AC T I V A T E S  S�ORT I NG PLUG S W I TCH A S A P  A FT ER DF.PLOYM � N r .  

2 .  A S TRONAYT AC TI V A T E S  A S T R O  SW ITCH N O .  

S w l  TCH. 

1 AFT ER ACT I V A T I N G  SH� R T I NG PLUG 

M .  I f  T H E  GRCUND I S  UN A B L E  T O  COMMAND A T R A � S H I T T EP ON AND/OR E XPE R I ME NT S ON• THE A ST R ONA LT 

W I L L  TURN ASTRO S W I TCHES NO. 2 AND/OR NG. 3 DUR I NG E V A  N O .  I WHEN REQUE S TED FROM THE 
GRUUNC. 

N .  R E H RE NCE APuLL L  1 5  U R C  C AL S E P  A-2), 

M I SS I ON REV CA TE S E C T  ION 

APOLLO 15 F NL 5 1 3111 ALSEP 

GROUP P A G E  

GENERAL 
3 2- 1  

3 1 1  



R RULE 

32 1 
co T .  

�? 2 Tc U 

N A S A  - Ml n ntd Splctcnft Center  

MISS ION  RULES  
S ECT ION 32 - * L S E P - CUNTLNUEO 

Q ,  I F  A L S E P  DE PL OYME NT T I M e  BECOMES CONS T R A INE U AND THE C R E W  M U S T  R E.TUR N TC THE L M ,  TH E , P T G  
SHORTING P LUG AND THE A S T RONAUT S >I I TGH N O ,  1 SHALL B E  ACT I V AT E D  B V  H I E  C R E W  IF T H E  ANTE N�A 
IS  E M PLAC ED, IF  THE A N H � M  IS NCT E MPL ACE D, T HES E S W I TCHES S HAL L NOT BE A C T I VATED I P I C K  
U P  H E R E  ON EllA NO, 2 1 ,  

P ,  THE C CMMANO CARR I ER W il l  B E  M A I NT A I NE D  ON AND I N  THE SAFED CON F I GUR A T I CN E XC E PT T U  S E � O  
COMMANDS AND R E MOTE S I TE HANDOVERS F R O M  DEPLOYM E N T  I N I T I AT I O N  UN T IL A F T ER L M  L I FT-Off TO 

PROV I D E  A D D I T I ONAL PRCTECT ION AGA I NST T H E  GENE�AT IUN OF SPUR IOUS COMM A N C S ,  

•l· R E F E R E NC E  APOLLO 15· E�RD I A.l S E P  A -2 1 ,  

R ,  I F  A HARO OBJEC T  I S  ENCuUNTERED W f>ICH REOUCES DR I L L  RA T E  T O  l E S S  THAN 5 I NC H E S  P E R  M I N U TE 

ON E I THER H F E  PROBE HOL E ,  THE F O l lOW�NG W i l l  B'E ACCOMPL I SHED---

I ,  I F  THE TH I RD S T E� S E C T I ON I S  NOJ ATTACHE D ,  W I THDRAW AND STAAT AT A NEW LOCATION 
FOR A MAXI MUM CF TwC W I THDRAW A L S ,  

< ,  I f  T H E  TH I RD S T E M  S EC T I ON I S  ATTACHED, CONT I NUE UN T il 1 0  M INUTES OF POWE R ON 
T I M< FOR DRi l l  STR I NG HAS E L A P S E D ,  

3 2  10 REFERENCE APOLLO 15 EMRD (ALSEP A-2). 

M I S S I O N  R E V  DATE SECT I ON 

APOllO 15 FM. 5/ 31 71 AlS E P  

GROUP PAGE 

G E N E R AL 
32-2 

3 7 2  



R RULE CONDIT I ON/MALFUNCTION 

32-11 REFERENCE APOLLO 15 
THRU EMRD (ALSEP A-2) 
32-73 

32-74 S I DE DUST COVER 
CO'-'IES OFF OUR I NG 
DEPLOYMENT 

32-75 REFERENCE APOLLO 15 
THRU EMRD (ALSEP A-2) 
32-80 

32-81 CCGE DUST COVER 
COMES OFF DURING 
DEPLOYMENT, 

32-82 REFERENCE APOLLO 1 5  
THRU EMRD (ALSEP f.c.2) 
32-110 

MISSION 

APOLLO 15 

TSG 291 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M l  S S  I O N  R U L E S  

SECTION 3 2  - ALSEP - CONCLUDED 

PHASE RULING CUES/NOTES/COMMENTS 

DO NOT RE INSTALL- CONTINUE DEPLOYMENT. 
INSURE DUST COVER I S  
COMPLETELY OFF. 

DO NOT TRY TO DUST FROM ASTRONAUT ' S  GLOVES DOES 
REINSTALL MORE HARM THAN HAVING COVER OFF. 

REV DATE SECTION GROUP PAGE 

FNL 5/3/71 ALSEP SPECI F I C  32-3 
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N A S A  - Ma n ned Spacec raft C e nter  
M I S S IO N  RULES  

SECT l O� B - lUMR cRS lT EXP ER I M EN T S  

' G E I'IERAL ' 

J > - 1  PK ! Of< T O  S I M  DOUR JE T T I S O �  T H E  S I M  E X P E R I M EN T S  AND SL l EI; T I F I C UA T A  S Y S T E M  I SO S I  W I LL HE Pol.<c ' f "  
A S  Rt U U I R � O  TU SUPPURT T H E  F � l L CW I NG F U NC T I ONS---

A .  THt k � A l  MCNI T O R I NG A�C T r £RMAL �� �AGE�ENT 0� T H f  � I M  BAY . 

� .  PE R I UD l C  AOVANC� M E N T  CF THE P AN�RAM I C A N C  MAP P IN �  C AME R A F I L � .  

J J- 2  � t SCt1 � D U L I NG OF E X P E R I M E � T  O P E R A T I J �  I F  R � CU I RE U  D U E  T O  E K C E � S I Vt C O N S UMA B L E S  U SA G E { R C S ,  P � � ,  

O::. T L . I  8R ANCMA LOUS E XP E R J ,.. E N T  O Pf R AT i uN tj f ll B E  ACL.uMPL I S H E D  1-t l T H I ·� THE G U f D t l i NE S  O f  THt 
F X P t >< I ME 'T PR I C R I TI E S. 

j J - j  L U NAK O k b i T S l ftl U A Y  F K P E R i f'I E "l T S  "' R I:: U S T E U  eELdW I N  f H f U· OtW ER U F  P R l OR I T Y o  

A .  GA1�MA • R A Y  S P E C T RUME T F R  ( G R S J  

� .  x - � A Y  � LU C � f SC E NC E 

C .  A L P HA P A R T I C LE S P f C T R C M � T E R  

u .  SM w R B I TA L  PHUTLG R A P r i C T A S K S  

't: . '::>Uu �A 1l:: l l l Ti: I P  t� f\U F S J  

t- .  M A S S  SP£C TkOME H R  1 "' 5 1  

.. d :... l, 1 1-- L.� H �  J.��...\ I !>  I.J E Tt: C T i:(J I N  A �  I::. .K P f l d M E:NT ArW i S  Or:G R A Q I NU O N L Y  THA T E X P E R I "' E N T ,  THA T  E X P i: R I ME N T * �  

Jl-' f fl \ T J ..J J\ \OI I l t  •'ll)T t H  T f K � I l\j !t fF. O  f J K  T H E  M I S S lUN OU T M AY � E  RESCHEDULED TO M .A X l M i l E  TtoE 

)(.. J f:. ,·< T I F  IC t< t T L. ..: , , .  

� 3- �  4 t- H  h. ) H  JUt!R J E T H  SOl\ ,  T H F.  CSM fi T T  I T U D E  w IL L  :3 E  l Uf\< S T R A l "' E O  T O  K '= F. P  !1 I RE C T  SUN L I GH T  F R C M 

E h TE � l :�G TrlE E X PE R l M � N T  SUf\ A V O I D A N C E  tNV t LO P E S . 

33-6 ThE t XP tK [ �E N T  T I E  OU�� � £ L E A SE fU�CT I ChS W l ll BE ACT U A T E D  J U S T  PR tDR Tn THE F I RST BOOM 
F. x r �: , .., s J  ur ...  

3 3- 7  A l l  E X P C R l f!l t i'>4 T  CUVE R S � I ll B t  C L G S E O  F OR T H E  FOLLOW I N G  CONO J T IO�S AF T E R  S P 4  0()0R J E T T I SON---

A .  AC T I V A T I O� Of SM R C S  J E T S  A 2 r  A 4 r  B l ,  C R  11 4  

b .  S P S  t W � NS 

C .  W A T r q  A.�U UK I NE D UMP S ( � � S S  MAY H E  fULLY E X T E � O E O  � U T  w F F )  

LJ .  F U c. L  C E L L  PURG E S  ( M A S S  MAY � E  f U l L Y  E X T I:. !)UI::U BUT Uf-F ) 

E .  V I U LA T I CN CF T H E  SU� - � V G I C A N C E  E N V E L U P E  

F .  H2u � O I L E �  U P E R A T I O �  

j j-f SM KC 5 JHq, t... S TE R S M t  A4 , l::! l t  At-.0 84 1-i f l l B E  C I S A H L E!J OU R I � G  All E XPER t M E f'iT O P E R A T I ONS W I TH 

fhKI!'.> TE'( S tl A�D C.3 A L S O  D I S A BLED DiJ K l i\G "'ASS S P E: C T I-lli."1 E T E R  O U T G A S S ING AND O P ER A TI ON. 

M I S S ION R E V  O A T E  S E C T  I O N  

A PCllO 1 5  F N l  � / 3/71 LU.AK C � o l l  
f::X P E R I ME!I(TS 

GROUP PAGE 

GtNERAL 

33-1 

3 7 5 



N A S A  - Ma n n e 4  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

� E C T l C f'i 3 3 - L U N A R  G R 8 i T  E X P E:R I M EN T S - CON l l l' j\ J t rJ 

W A T E R  A NU UR i f\; E  DU"1PS W I L l  B>: l f\H I I:S I T E O  F F. CM 1 HuUR B E fO R E  uN T I L  

L A UNC H .  

1 � "1 F. O I A T f. l 'Y  AF T f!� P ANO t S  

3 3- l :"!  "'A Tl:l-l 1\!'ilJ U l<l t-.C UV MP S "' I l l  t L  I NH I B I T E: D  F f{ CM 3 HOU R S  iH : F O R l  1 J t, T i l. I M  ... : E O I A TF. L 'f  A F T E K  P C  A N Ll /'IC  
J P C R A T l U N S o  

3 � - 1 1  A N  A T T I T U J E  �l: A U�ANU OF � . 5  J f G R f E S  w l l l d E  U S Ell  IJUk l r� G  Al. L ( A M F R I\  UP � R � J ! ( I N S  �NO M A N D A T � P Y  
L A S I:. k  1\ l  T P 1i:: H K  I L A J  (11-'l fi A T I Cfl.. A 'i LJ E GK E E  OEA 0£1 AI'l0 l'l l l l  A F  u S � D  FuR A L L  U T H I: P'  E X PF. R I '1 H - l  
tJ P E � A T UJ r., .  

3 j - ). l  1-1 F A I UJ k f:  C fo  A I\ '( [ X P!:t< I M U, T  C C V E P  tJR f X T F. N S I �,/', M t-: C H t..1. b'-l " I L L  "•' H P -l. F: C L U '1 t A fll E V A F O R  t- t t :-1 
t U  1 � 1  F. V .\ l .  

J .�- l J t .\ I L\ J o< F  J t  T H f  ::i t J f\ S A T f L L I T i:  f C  C l E A r{  T h E L AU N ( H t l<  FUL L UW I ��v � V A L I D  '1'�i� U A � C  L AUN C H I N D I C ·H l PI/ 

1-. J L L IJ,., U . L UIJt.: A,� !:IJA f UR F l U '  R ET R I EV AL . 

} ,- 1 4  T l n - .. f i\ 1 ( t  I r. u  ACLE P T A t H F  C u �= .;,  Lt-. HJL/'1 PiJ S l T l U N .  T H F � f t, -< F  T H E  .\ PPQ r)D I{ f A TE B(\0� T A t K I'1 A C K  

l � l l L A T l)M A N D  V I SUAL 'w' E P I F I C 4 T I C N r � U ,"1 .Mt Ut-.LOCKf.(J L �: .  A•�y •HJOI,.( T H A T  C A "i r-. C T  Rt. 1/ t- >I.{ F [ E lJ A �  
" �"  T � '-' C T I:. u D Y  L l\ t.  C F  TH E S t.  "' E A � S  r� I L L O f  A S S UI"". t· n  T 1 l  Ht i-A T [J'� ,J H J  H F YOf'.-.0 l H  1 "-I CrF S .  

J j - 1 '"l  • tl.t,,) ,.., J\ "'-.i... ·� l O L ! r.. E :; � I l l � ( l  1� ;: V ! Cl AT l�l H .. T l "f l  �U t<.. � U I T  r F- \ C I ErK t D A T o\  UNL C: � S T H E  U A T A R U �G 
L- U l l l- l T l U  I �  J LJu..,f: tl Tu LI E r".'; R f  l"'l-'l) · H A N T  T H AI\  A L L  S U H � E �.J t ! � N T  DA T A .  

j j - 1 6  C u f. M.t C T I VE AC T I U:-t F O k  A N Y  E X P I: R l ,.. f !\ T  r-1 A lF· U f\ C T I !lN .._ I ll  RE .WU I K I::. C f<f \-1 P A R T I C I P A T I O � .  THE C H E W  ... l l l 
tjt_ A .., At<.C. �EU TO SIJPPCP T T t-lt S  :: t F Cf. T r H T H t N  HH: M { ':.> 'S. \ U-. CUNST K A \NT S .  

:u- 1 1  A 1 Nrl- G C 1  F C R  L l d  ,. I L L  N C T  P � t C LU O E  S I M  t.I A V  OCUR J E: T T I Sl JN . 

3 J- l >:l  l- Ot< A l U !\i A R  F L V-bY M I S S ! C f\ T H E P A f\< 0  F �  L A UNC h T i M E:  W I.Ll  H f  S F L E C TEO TU SA T I S F Y  T H E  Full U � J t.G 
C R  I Tf l<  l A. - - -

TBD 

RULE f'.Uo1.BERS 33-19 THRQLK;H 33-2.9, REf THE EMRO FOR APOLLO 15 

M I SS I O �  R F V  DATE SF C T I O N 

A. P C L L O  1 5  FNl ':> / V 7 1  L U fi. A R  CPl; I T  

E X P Ef\ l tJ-fhT5  

GROUP 

G Et·, I:. RAL 

3 3- 2 



R I T F. M  

N A S A  - Ma n n ed  S pa c ec nft  C e n t e r  

M I S S I O N  R U L E S  

SE C T I I'I� i 3  - L U N A H  G�� I T  ( X P E H ! M EN T S - CuN T I � U F O  

I OPT ! cs fW>IAGEMENT I 

1 3 - 3C  Th E F I L M  I t-.  TH t::: PANO k A ,.. I C ANi} MA.PPING C A M E R A S  I P C AND M C )  )'l i l t  t � l  l YC L EU A T  I N T E R V AL S UF 24 + 1 -
b HUU K S .  T H E  C A "4E K A S  MJ D S D $  S YS T E t-1 W i lL db. AC T I V A T E D  TLi r>IC'.J I HH: TH f S E F U"'C H ON S  • 

. H- 3 1  DUR ! N G  A l l  P O  .... E RED f U 1..> H T  P H A S E S  T H E PC W ! Ll f! E  P L A C E U  I N  T H E  ' 1-'f':f l ST ' -"1'J 0t: Af-.0 THF MC I N  T f"!F 
1 � TAhO I::SY 1  MLUE � I T H  I M A G E  MT 1'i 1 (f F . '  

j 3 - J 2  Thl: P C  l f t'I S  :.O T L .,.- PUSI T I Ld' W<� I L L  e t:  V E t< I F l t: L  Pk [OP T U  S I M Q:itlk. J f- T T I S\J � AN O P � l fl� T O  I N I T l A. T i t\u 

T H f kf-i AL PRE CLIN O I T l O•'l i ,•,n., [f THf P C .  AOO I T  1 '1 N A L  S T U w  V E R. H · I C A T I O '� ::, W I L L IH S C �EUUU:- 0 A S  K f t.l U P U ["; .  

1 1- : 1  A. 1-'� PHU l O  S t C U r N C t:  \-f i l l NCT E X CE- E O  T h O  M I NU TE: S .  

: H - 3 4  THE. P C.  Hf A T £ �-t S  'wl l ll bl: E l\t. I::SU:: C A fi:AX l ti>UI<' G F  2 5 - HIJU � S  ll \l. W R  1 0  1Kf f i ii. � T  C I\J.o\f�t\ O P £:. 1\A l l CN 1 0  
1\ l l uW F u k  T H C: R M AL S T A d l l l l AT I C N .  T H !:.  P C  H E /li""'f"R S  W i ll .  � El'l H N  tNA O L E U  � E T W E: E N  PHOTO P A S SF. S. .  

j _j- :,< ')  P·H: ,..,(. \lr d l l  1:1 [  P L A C F- U  L'-l ' S T !\. f'.l O e Y •  A .M A X HHJ.M C F  2 5  HUU JC <;  1-'R I CJK T O  THt 1- I R S T  C A M E R A  OPE R A T I ON TIJ 

A L L U� F U k  T H t k M A L  5 T A H 1 L I Z A T I C N .  THE �C W I L L  K C�I �  I N  5 T �Y � F T � F F �  P HO T O  P A S SE S .  

1 .'- .' '> T H F.  P. UO� S P E: C T H C"1E T E k S  W I L L  1\l L f< M t. L L Y  fj t;  1- U LLY Rf.T K AC T t: D  0 �  SU� F � C F P H O T llG R AP H Y  P A S S E S .  BUCo� 
t: � T t t>i ':l l O !iS UP Tl; 1 11  l l'<C.rl f �  :J•.I K ( f\l l.t  P l). l'iU i< AM l C  C Ai"\EKA GP t K A T i lH>t Mil[, 2 q  [ �CHE' S O l.R I NG MAPP ( NG CAMC.RA 
{ jPf.f'<A. T I Uf.  A i < E  AC.CC P T A o lf. I F  I' EQU I K E C  F O R  5 Y S T f M S  � A t�; A G C M t N T . 

3 J- 3 l  I L"l T 1 1 t.  E V:: I\ T  Gf l XC f:. S S I V E  ·GN2 U S A G E , T H E  C P I:. K A T I U N O F  U N f  C A.o"l E R A  � I L L  :-.�nT !3f T E R M I NA T ED TO S A \I t. 
GN2 F Uk T H E  C T tH:. k  C A"1 E t<. A • 

. : b - 3 13  T•JTAL F A l l l.J H E  C F  T H I:  t; N  2 S Y S T E ft'  W I L L  f�� O f  P H t: C L U · l E  .A T T E o'1 P T S  TLl ( I P F R A T t:  THf "' C  1\NO PC . 

RULE N io<BERS 3 3-39 THRCIJGH 

33-�4 E RESERVED, 

• I S S ! C N  REV CATE S E C T I ON 

A P O L LO 1 5  FNL 5 / 3 / 71 lUNAR O R b i T  

[ X  P E R l  M EN T S  

GROUP P A G E 

f'P T 1  C S t.1G T 

3 3- 3  

3 7  7 



k I T E M  

3 3-4 5 

. 

N A S A  - Mu ned Sp�eecnft Ce nter 

M I S S I O N  R U L E S  
S E C T I CN 3 l  - LU NA R LR B I T  E X P E R I M E " T S - C O N T INU E D  

' 'COOM MANAGEMENl ' 

T H E  f- l R. ST T l f.'E Tt-tE. S P E C T K LM E T E R  BUUM� ARE U S £: 0  T HE H�T F>o� l T Y  UF T H E R. E T R. A C T FUNC T l L;N 
V E R ! c  l E O  PR ! Uk TO E X T E NU I N<i T H E  BOOMS B E YOND 18 I N CHE S . IF THE R U < A C T  C AP AB I L I T Y  

L O S T ,  TH I:: F I R S T  I:: X T E NS I O � !�� I l l e E  O E L AY EL UNT IL I M M E U I AT E LY A F T F r.  THf C I R C U � AR I Z A T I ON 

"" '  LL  I :�  

H A S  ij f f t� 

M A N f tJ V f R o  

3 3 - 4 f  A N Y  �uC� E X TE � O E O  d � Y O � a  1 8  I � C H E S  T HA T � i l l NUT k E T R AC T  � I L L  R �  J E T T I SG N E O  P � { UR T U  ANY S P S  
M A N E U V E R  • 

� J - 4 7 A GR� BOOM �<t i l l NOT B E  J E T r i SCN EO TO A C H I EV E  AN ' ON-T I M f '  SUB S A T E l l l  T f  LA U NC H tiUT r1 ! l l  

e VE NT UA L LY t3E J E T T I S O N E D  T O C L E AR T H E  P A N O  F S  l AU N CH EN V ( l l, P l  • 

. . u- 4 e  A SPE C T KOME l i:. R  ti\10 111 r. l l l 1\ C T  e E  J E T l l S CN I: U  l" U  R i:. 'iU V E  A N  U ti S T R UC T J C N  F R OM T H E  C AH E R A F O V ' S .  

l l- 4 g  PART IAL BOOM EXTENSIONS OR RETRACT IONS WILL BE ACCOMPLISHED BY T IMING THE BOOM EXTENSION/RETRACT I ON  
PER FI GURES TBD. TI-ESE FIGURES WI L.L B E  CALIBRATED lN FLIGHT. 

i:WLt. iWf'li1ER S 3 3 - ":i O  HW. UlJGt 
i 3 - 5 �  A R E  � E S E R VEO 

f.' I s s t J �  R F V  C A T E  S E C T I GN 

A P C L L O  l �  F NL ' n/ 7 1  LU NAR CI< B I T  
f::X P E R,J HENTS 

G R O U P  PAGE 

BUOM MGT 
33-4 



K I H . M  

N A S A  - Man n e d  S pacec raft  C e nte r 

M I S S I O N  RU L E S  
S � C T J G• 3 1  - L U N A R  UR B I T  E X P ER I M E N T S  - C J N T I N < J E D  

' f!IA S 5  S P E C T ROMETER MAN A G C: M EN T '  

3 3- 6 �  TH E M A S S  S PE C T R OME T E k  ( � S t  � C CM W I L L  B E  F U L L Y  EXT E N U E O  8 EF O R �  TH F M S  F I L A M E � T S  AR E POWE R E O .  

3 3- 6 1 T h �  M S  W I L L  d� CUTGAS S E O  P R I O P  TO EACH DAT A CGLL E C T I O N  P E R I G O .  

1 3- 6 ,2  U t.J R I 1�G M .'l  OUTGASSING T H E  S P EC T ii C M F T E R  I N S T R U M E NT A T I O N  W IL L  B E  PUWF. R E D . 

:l 3- 6 3  TH E i U.� S J l. R C l  HE A TE k OP f:: f U T I C/', � I L L B E  l /\ H i l1 I T C!} F RJM 1 '5  1-\ J f'O llT E S  B € HJ R E  UN T I L 1 HfJUR AF Tf� A 

'w �STC "A T E R.  DU�P, URINE  \)U� P ,  OR FUtL C E L L  PU�GE • 

. B-l.> i \ ' 1\ 1 1!.  L:)L l t: C l l O N 11 l l l  !j E  l NHi t H .T E u  FRU� 5 M l /liU T E S IH: fl;IU. u � T  IL 2 HOUR � AF T E K A W A S T E  WA TE R L)U M F t  

lJR I Nf: D\.J M P ,  Cl R  f-= UE L  C f l L  PURGE • 

.j J- n 5  �M KC S T H R L � TF r< S  1\ 2 , A4 , t H ,  ti 4 t  C l t  ANLI (3 W I L L t-11:: I N H I A I T f O  f1Uf d NG J ON SOUR C E  H E A T f R 
J PEkA T i uh A N D  UA TA CuL L EC T J O � .  

3 3 - 6 6  TH � '-1 5  l'l l l l  t1 [  C Pi:: K A T E O t-. C  S C C N E k  T H AN 6 NCUKS A F T E H ANY S P S  MANf liVEP . 

RULE NUMBERS 33-&7 THROUGH 
JJ-74 ARE RESERVED 

M I SS I O N  R E V  CA T E  S E C T I ON 

A POLLO 1 FNL 5 / 3 / 7 1  LU NAR C R B I T  
E X P E R i f'IEI'-lTS 

GROUP 

M A S S  SP E C T  
M G T  

P A G E  

1 3- 5  

3 79 



k I TE M  

NASA - Ml nned  Sp�eecr1ft C e n t e r  

M I S S I O N  R U L E S  
SE , T I GN 3 3  - LUNA� ORB I T  EXPE� I M EN T S  - CUN T INUEO 

' GAMMA RAY SPECTROMETER MANAGEMENT ' 

J l- 7 5  TH E G A MMA R A Y  SPECTROI-ETER (GRS) WILL BE ADJUSTED TO MINIIUI S E N S I T I V I T Y  AT TURN- C �  IF THE U N S T A G E D  L M  

I S DOC K E D  T O  THE C S M .  

i 3 - 7 b  TH� � R S  GA I N  S T E P  C O � T R O L  � I L L  B E  U S E D  T O  K E E P  T HE CAL I R R AT I UN P E A K  l �CA T I O N  E R R O R S  W I T H I N  l ,  
P E R C E � T .  

5 3- 7 7  T H E  G R S  V E T G C I RCU I T S � I L L  A E  C l SA�ltO F u R  A LO-M l NUT E P E R I � U  N f l� Tt�E END CF THE F I R S t  HOUR C f  
0 P � kA T I O N  AND A T  A P P RO X I � A l � L Y  5-HOUR i NT E RV A LS T H E RE Af T E k .  

_, 3- 7 8  T H t  G O{ $  �<� I L L  N \.J T  B E  P13 W t: H F C  W t- I LE I N  T H E  V A N All t:,... B E L T 

RULE NLMBERS 33-79 THROUGH 
33-84 ARE RESERVED 

M I S S I O N  REV DATE S E C T  ION 

A P O L L O  1 5  FNL 5 / 3/ 7 1  LUNA" " " " I T  

EX PER I MENTS 

GROUP 

GAMMA RAY 

S P E C T .  M G T  

PAGE 

3 3-6 



R I TI:. M 

NASA - Ma n n e d  S pacecraft Ce nter  

M I S S IO N  R U L E S  
SEC T I UN 3 3  - LUNAR CR" I T  t X P E K I M EN T S  - CON T IN U E D  

t X-R A Y/ AL PHA S P ECT R ( M E T E R  MANAGEM EN T ' 

)J- tl 5  T H �  X - K A Y  SPEC TRuM� T l R  S � l A R  � C� I T UR O COR W I L L  BE O PE N E U P� IO� Tn T H E F I K S T  D A TA COLL E C T I C N 

P E k l U O  I N  LUNAR JR R I T .  

3 3 - 8 6  WH I L �  I N  LU�AR Ck6 1 T t  TH� X - � A Y  ANO AL P HA PA k T I CL E  SPtCTHO� f T E k $  � I l l  B �  C A L I RR A T E D ONCE E A CH 

U� t KA T l JNAL  GAY �y PO I �T I NG THF L U �A R DET E C T u R S  AT DF E P  S P A C �  r�� L5 � I NUTE S WHEN UN THt J A P K  
S l OE O F  TH E M O O , .  

1< i.J L C  1W/''11jE R �  3 3 - l:H  Tt-Ho! O U G H  
3 j - 94 A R E:  R E SE: K VE:O 

M l  S S I O N  R FV OA T E  S E C T ION 

A POLLO 15 FNL 5 /3 / 71 LUNAR C � S I T  

EX P E R l  •ENTS 

GROUP 

X - R A Y / A L P HA 
S P E C T  MGT 

P A GF. 

3 3 - 7  

} H \  



R ITEM 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECTrON 33 - LUNAR ORBIT EXPERIMENTS - CONTINUED 

SUBSATELLITE MANAGEMENT 

33-95 THE P AND FS WI LL BE LAUNCHED NORTHWARD PERPENDICULAR TO THE ECLIPTIC PLANE. 

33-96 THE P AND fS W I LL BE LAUNCHED INTO AN ORBIT WITH A REV PERIOD Of 713� +/- 30 SECONDS . 

33-97 SUBSATELLITE LAUNCH WI LL NOT BE ATTEMPTED W I TH THE GRS BOOM EXTENDED, 

33-98 SUBSATELLITE LAUNCH W I LL NOT BE CONSTRAINED BY THE FAI LURE OF EXPERIMENT COVERS, 

33-99 EFFLUENT DUMPS W I LL BE AVOIDED, AND ALL RCS JETTS WILL BE INHIBITED FROM THE START Of THE P AND FS LAUNCH 
SEQUENCE UNT I L  AFTER P AND FS LAUNCH . 

TSG 291 

RULE NUMBERS 33-100 THROUGH 
33-104 ARE RESERVED 

MISS ION REV DATE 

APOLLO 15 FNL 5/3/71 

SECTION 

LUNAR ORB I T  
EXPERIMENTS 

GROUP 

SUBSATELLITE 
MGT 

PAGE 

33-8 

NASA-'- MSC 



R 

N A S A  - M a n n e d  S p a c e c r a f t  C e n t e r  

M I S S I O N  R U L E S  

SECTION ll - LUNAR ORBI T  EXPERIMENTS - CONTINUED 

RULE CONOITION/MALFUNCTION 

33-105 S I M  BAY TEMP LESS 

THAN TBD DEG F OR 
MORE THAN l§Q DEG F 

ll- 1 06 MAPPING CAMERA LENS 
BARREL TEMP LESS THAN 
!.!2. DEG F 

33-107 MAPPING CAMERA LENS 
BARREL TEMP MORE 
THAN lQ.Q_ DEG F 

ll- 108 PAN CAMERA MECHI\N!SM 
TEMP LESS THAN 
45 DEG F 

ll- 1 09 PAN CAMERA MECHANISM 
TEMP MORE THAN 
.!.QQ DEG F 

ll- 1 1 0  MC FRONT LENS TEMP 

PHASE RULING 

-

10PT I C S  - SPEC 1 F I C 1  

TLC MON110R CAMERA TEMPS 

TLC PLACE MC IN STANDBY 

1LC REQ COLD SOAK 

TLC ENABLE HEATERS 

1LC REQ COLD SOAK 

LO 

A.  EXCEEDS +90 DEG F A.  TURN MC MODE SWI TCH TO 

ll- 1 1 1  

ll- 1 1 2  

B .  EXCEEDS + 1 0 0  DEG F B. 

PC FRONT ELEMENT LO 
LENS TEMP 

A. EXCEEDS 

B .  EXCEEDS 

PC CAPP ING 
FA I LS 

A. OPEN 

B .  CLOSED 

+l.@Q. DEG F A. 

120 DEG F B .  

SHUTTER ALL 

A. 

B .  

MISS ION REV DATE 

APOLLO 15 FNL 5/3/71 

' STANDB Y '  

TURN M C  MODE SWJ TCH TO 
' OFF' 

POWER DOWN PC 

D I SABLE HEATERS 

CONTINUE PC OPERATION 

POWER DOWN PC 

SECTION 

LWAR ORB I 1  
EXPERI MENTS 

GROUP 

OPT lCS
SPEC I F ! C  

CUES/NOTES/COMMENTS 

1 ,  1 1 1  DEG f: I F  OFF SCALE LOW. 

2 .  YO [)Ef. F - IS THE M I N  !MUM ALLOWABLE 
1 i �,�p 1 (JR cYCL I NG THE CAMERA F I LM.  

90 DEG F IS  THE APPROXIMATE TEMP Af 
WHICH F I LM DEGRADAT I ON BEG I N S ,  

I .  1+0 DEC; F ! s THE M I N I MUM ALLOWABLE 
TEMP FtlR CYCL ING THE CflMERA F I LM. 

2 .  l D  DEG F I S  rHE LOWE� NCNOI-'ERAT JNG 
LIM I T .  

1 .  � 0  UEG F I S  THE APPROX \MATt: TEMP 
AT WH I CH F I LM  DEGRADAT iON BEGINS. 

" .  Hf,RDWARE REDLfNE FOR CYCL I NG 
CAMERA I S  120 DEG F.  

REDL INE F I LM CYCLING---

40 LESS THAN T LESS THAN � 
SPFC flO LESS THAN T LESS TI-lAN 80 DEG F 

REDL\t:E NONOPERAT \N(,---

lU DEG F LESS THAN T LESS THAN 1 �:0 DEG F 

REOL I NE F l  LM CYCLE---

40 LESS THAN T LESS THAN l 2 , - DEG F 

SPEC 85 DEG F LESS THAN T l .fSS THAN 96 DEG F 

PAGE 

ll-9 

TSG 2)1 NASA- MSC 



N A S A  - Ma n n e d S p a c e c r af t  C e n t e r  
M I S S I O N  R U L E S  

SECTION 3 3  - LUNAR ORBIT EXPERIMENTS - CCNT1NUED 

RULE CONOI T ION/MALFUNCTION 

3 - 1 3 3  FA I LURE OF PC TEST 

FUNCT I ON 

3-114 FAI LURE OF PC STEREO 
MODE 

PHASE 

ALL 

ALL 

3 - 1 1 5  CREW RECEIVES A PC NO-GO ALL 

I N D I CATION (TB-BP), 

3- 1 1 6  FORWARD MOTION ALL 
COMPENSATION FA I LS .  

A .  PC 

B .  MC 

3- 1 1 7  CREW RECf:. JVES AN MC ALL 
NO-GO I ND I CATION WHILE 
OUT OF VOICE CONTACT 
W I TH Tt I[ GROUND (TO-OP) .  

3 - 1 1 8  MC DEPLOYMENT MECHAN I SM ALL 
F A I L S .  

A .  RETRACTED 

8. EXTENDED 

3-119 EXCESSlVE GN2 USAGE All 

A. MECHAN I CAL 

B.  ELECTRICAL FAI LURE 

M I SSION REV DATE 

RULING 

OPERATE PC FOR 30 SEC. 

OPEM TE PC l N MONO MODE . 

CONFINE OPE'RAT lON TO STANDBY 

MODE PENDING GROUND ANALY S I S .  

A .  CONTI NUE CM-1ERA OPERAT ION 

B .  CONTI NUE CAMERA OPERATJ ClN 

CONF l r·lt-_ Clf'ERA T J  ON TO STANDBY 
MODE PEND I NG  GROUND ANALYS I S .  

A .  CONT I NUE EXPERIMENT 
OPERATI (X\J 

B .  l NH\ B l T  SM RCS JETS A2, A4� 
B 1 ,  B4 

A. SCHEDULE PC ·:JPERAT I ON TO 
EXHAUST F I LM PRIOR TO GN2 
DEPLETIClN. 

B. RESTR I C T  PC OPERAT I ON  TO 

H I GHEST PR I OR I TY TARGETS 
W I TH I N  GN2 REMA I N I I\X; .  

SECTION GROUP 

POLLO 1 5  FNL 5/3/71 
U .. l'-JAR ORB I T  
EXPER I I'ENTS 

OPTICS
SPEC I F I C  

TSG 2')1 

CUES /NOTE 5 I COMMENTS 

REF MALF X-X 

A NJ-GO I N D I CATION \>I I LL BE RECEIVfD I F  ANY m-u: 

OF THE FOLLOW ! f\G  PARAMETERS I S  I N  THE IMPROPER 
STATE ---

1 .  STEREO MALFUNCTfON 

2, F I LJvl  PATH FAI LURE 

3, CAPP INS SHUTTER OPEN 

4. LENS ROTAT ION S J G�./AL 

5 .  OUT OF F I LM S I GNAL 

A NO-GO I ND I CATI ON W I LL BE RECEI VED IF ANY ONf 
OF THE FOLLOW I N:;  PARAMETERS I S  I N  THE !MPROPf:R 

ST.li"l f-: ---

1 • MC FRONT LENS TEMP , 

2 .  STELLER CAMERA FRONT ELEM=:NT TEMP. 

3 .  SUPPLY CASSETTE TEMP . 

4 .  FMC LOCK OUT. 

). V/H LEVEL. 

cur ---

S l l 0 3 1 X  READS 'ON. ' f.N2 W I LL BE SUPPL I ED TO 
THE A I R  BARS CONT I NUOUSLY AT A MAX FLOW RATE 
OF 1 . 5 5  LB/HOUR , GN2 WOULD BE DEPLETED I N 
G . O CJ  HOURS. 

CUE ---

SL1031X READS 'OFF . '  PC F I LM MAY BREAK IF GN2 

IS NOT SUPPLIED TO A I R  BARS . 

PAGE 
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NASA- MSC 



N A S A  - Man ned S pacecraft  C e nt e r  

M I S S I O N  R U L E S  

S �C T I LN 3 3  - LUNAR CRBI T EXP ER I M EN T S  - C O N T I N U E D  

k � UL t F UNO I T I ON/MALF UNCT! ON ? H A S E  RUL I NG CUfS/NO H S/CO M M E h T S  
- - -�- - - - -r- - - - - - - - - - - - - - --------------------------------------------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

• t I I 

l J- 1 2( 

(.' J- 1 2  

_,- 1 2  

J-t 2 

3- 1 <  

3- 1 i. 6  

J- t 27 

3 - 1  <o 

J- 1 29 

GN2 DEPLETED 

L O S S  OF ?C OR 
MC DG •NL I NK 

1 A L L  

' A l l  

M C / L A  D O O R  F AI LS ' L G  
I N  C L OSEU • 
f>U S I T J C � ' 

• 
• 

�C /LA OOUH F A I LS ' L O  
I N  fl P � N  PO S I TI ON 1 

SI '>1 H A Y  TI: M P  
LE ss THA1\ rev 
DEG F Lfl ML:"irE 
THA N TBD DEli F 

' A L L  

LA S E R  C A V I  T V  TE M P ' A L L  

A ,  APPROACH IN;; 3 2  
DEG F 

-

B .  Gk C: .o\ T E K  THAN 
160 OEG F OR 
lliA T E R  THAN 
1 3 1  Ot:b F AND 
TN'fE R • I  T T E N T  

R A N G E  R E ALlOUT 

L u S S  UF L A  
DUWNL i N K  

L d S S  CF LA AUTO 
M ..JOE 

L O S S  OF V A L l  D 
k A N G E  O A TA I N 
C A M E R A  MUOE 

LA PF N VCL TAGE 
MLJKE THAI'. �V 

RULE t-l.MBERS 
33-BO THROUGH 
33-135 ARE 
RESERVED, 

. 
• 
• 
. 
• 
• 
' 
' L U  
• 
. 
. 
• 

' LO 
• 
• 
. 
. 

' L O  
. 
• 
. 
• 
. 
• 
• 
• 
• 
• 

' 1 . CUhT I NUE � P E R AT I UN Of 
' MA P P I NG CAMERA, 

1 2 .  A T T E MPT T C  CPE�AT E  
I P A N  C AME RA 

' COfliT i NU E  C A M E R A  OPE R AT I O N .  1 

1 O P E R A T E CAMERA T O  
1 08 T A I N  tlAS E L I N E:  
• ENG I N E E R I NG C A TA 
' ANO T H E N  P O . E R  DOWN, 

1 � I � I M i l t  AND D E L AY 
1 AS LONG AS POS S 1 8L E  
' A NY U R I NE OUM P S t  
1 h2 0  DUMPS , F U E L  
' C f l l  P U R G E S  A N C  
' UNDE S I R ABLE 
' T HRUStER 
• ACT I V AT I ONS . 

• 
I foiON I T OR L II S E R  
1 CAV I T Y T E MP . 

1 A .  A P P L Y  Pl.WfR T LJ L A . 

. 
• 
• 
. 
. 
• 
. 
. 
• 
. 
. 
• 
. 
. 
. 
• 
. 
• 
. 
. 
• 
. 
. 
. 
• 

1 THE LA W i l l  NEV E R  BE F l  RfD Wt TH 
' L A  C U V E �  C L O S E D .  

' e. R E � O V E  L A  P IJ W E R  uk I 
I GO T C  CCLO SOAK I 
I A T T I TUOf . . I 
. . 
. . 
. . 
. . 
' L I M I T  LA O P E R A T I.IlN TU I 

1 �0M I �AL C A M E R A  MODE 1 
1 S E Q U I: NC E S .  I 
. . 
• • 

· u � n  L A  L W E H AT I ON • 
1 T C �UM l � AL CAMERA I 

1 1tOOE S E I:;U E NC E S .  1 
• • 
. . 

1 L I M I T  LA U P E R A T l U"-1 • 

1 T O NOM I NAL L A  AUT� I 

' MODE S E QUENCE S .  I 

. . 

. . 
1 PO W E R  DCWN L A .  I 
. . 
. . 
• • 
. . 
• • 

M l  SSI DN EV C A T E  S E C T ! Ch GROUP P AGE 

A P O L L O  1 5  NL 5 / 3/7 1 U N A• C R B t T  
e x P E R I MENTS 

OPT I CS 
S P EC I F I C  33-11 

THE 



R UL£ 

-- ----
. . 
. . 

H- 1 3  

33- 1 3 

N A S A  - Man ned S pacecnft Center  
M I S S IO N  RULES 

SEC T I CN 3 3  - LUNAR ORBI T  EXPER I M EN T S  - CONT I N U E D  

uNO I T I ON/MALFUNCTION PHASE RUL ING CUES/NOTE S/COMMHTS 
�------------------------------------------------------------------------------------------------

• . . 
• • • 

-------- ----------
• BCOMS - S P ECI F I C • 

------------------
• . .  • 
• . . 

BUUM f A I L S  TO ' ALL ' CONT I NUE EX PER IMENT • 

FULLY E X  TEND • ' OP E R A T I ON--COLLECT . 
• • OATA I N  DEGRADED • 
• ' MOOE. • 
. • . 
• . • 
• • • 

BUUM F A I L S  TC ' ALL · ' Jf:TT MALFUNCT I CN I NG • 

F U L L Y  RETkACT . ' eOOM P R I OR TC THE . 
• ' NEXT SPS MANEUVER • • 
. • . 
• . . 

RULE �BERS • • . 
��-l38 'l\1ROOiH . • • 
�3-145 ARE • • • 

RESERveD, • . . 
• . • 

. . • . 

. M I SSION R E V  D A T E  SE CT ION GROUP P . GE 

A POLLO 15 FNL � 1 31 1 1  LUNlR ORSIT BOOM$-

EX PER( MENTS SPECiF IC 33-12 

3 8 7  



. .  

N A S A  - Ml n n td S pacec r aft Center  

MISS ION  RULES 

SE4TION 3 3  • LUNAR CRBt T EXPERIMENTS - CON T INUED 

I 

33· 1 4  S I M  B A Y  TEMP SLXXXX ' A l l  
L E S S  THAN =lQ O E G  F ' 
OR MORE THAN 1 80 ' 

Dt:G F .  -- I 

33- 1 4  MS EL ECTRO N I C S  TEMP 1 A ll 

. 
• 
• 
• 
. 

· •  

I 

MASS S PEC S PECI F I C  
---- --�� --------

' �ON I T OR MS T E M P S ,  

. 

A ,  APPROACHING -20 ' 

D E: G  F .  -- I 
• A. E N A B L E  HS HEAT E R .  
• 
• 

' RECL I N E  T B D  L E S S  THAN T L E S S  THA� 
' !.�!!! D E G  

-
F

-

8 ,  A P P R OACH I NG 180 

DEG F OR MORr'" 
THAN 160 DE G F 

AND DEGiiAOE D 
SC I E NCE DATA 

B- 1 4  MS DUEC TOR TE MP ' ALL 

A. APPROAC H I NG -65 • 
DC:G F 

-- I 

B , ·  APPROACHING 1 80 

OE G F CR MOR
_
E

_ 

THA N ll.l!_ DE G F 
ANU U"EGi( .. OEO 
SC I E NCE D A T A  

I 
I 
• 
• 

• 
. 

I 
I 

3 3- 1 4  E XC E S > I V E  CGUNTS I N  ' All 
ZE�O V O L T S  P GR T i uN ' 

OF C A L I BRA T I ON CYCL E ' 

3.1- 1 5  ABSCE NCE OF I<NOIIN ' ALL 

P E A KS IN M S  SPECTRUM' 

3- 1 5 ' FA ILURE OF I ON 
SOURC E H E A TER 

' ALL 
I 

3- 1 5  

• 

F A I LURE OF A S I NGLE 'ALL 
MS I 0 N  SOURCE ' 

F I LAMENT 1 

J• 1 5  CORONA D E TECTED I N  'ALL 
THE M S • 

• 
. 
• 

• 
. 

• 
• 
• 
I 
. 

R UL E  NUMBE R S  3 - 1 54 ' 

THROUGH 33- l bO ARE ' 
R E SER VED ' 

' 

• e . 
• 

' SPEC .!.I!Q LESS THAN T LESS THAN 
R EMOVE HS POW E R  OR GO TO' l!!Q DEG F 
COLO SOAK A T T I TUDE, ' . 

• 
• 
• 
• 
I 

' A ,  ENABLE I CN SOURCE 
' HEAT ER 

' B , D I S A B L E  ION SOURCE 
' H E A T E �  UR GO TO 
' COLD SOAK ATT I T U D E .  

' D I S C R I M I �ATCR S W I T C H  TO 
• • t o• 

I 
' 
' �ULT I PL J ER S W I TCH T O  
1 1  H IGH' 

' CONT I N U E  EXPER IMENT 
° CP E R A T I QN, 

' 1 0- 1 5  COUN T S  I S  E XC E S S I VE ,  
• . ' 
' 
• 
• 
• 
. 

• 

' 

0 1, IF CREW IS AWAK E ,  R E V E R T '  
' TO MS OUT-GASSING FOR ' 

' T H E  R E MA INDER OF THAT ' 
' DATA .COllECTION PERtoD, ' 
• • 

• 2. PERFORM NORMAL OUl- ' 

' GASS I •G FOR SUBSEQUENT ' 
t OPERAT I � � S .  ' 
• • 

' AT T EMPT TO REDUCE BY 
• 
' 1 , OPER AT ING W I T H  T H E  ' 

' MULT I PL I E R  GAIN SIO I T CH ' 

' I N  T HE ' LC• POS I T ION ' 

• • 
0 2, P E R FORM I NG ADD I T IONAL ' 
' OUTGAS S I NG W ITH T HE HV ' 
' • Off ' ' 

M I SSI ON R E V  DATE S E C T I O N  GROUP P A GE 

APOLLO 15 FNL 5/3/71 LUNAR ORBIT 
EX PERtMENTS 

MASS SPEtT

S P E C I F I C  33-H 



N A S A  - M1 n ned S plcecraft Center  

MISS ION R U L ES 

S EC T I ON 3 J  - �UNA� ORBIT EXPER IMENTS - CONTINUED 

r ULE r--- -----
. . 

OND I T ION/MA�FUNCTIUN PHA SE 

3 - 1 6 1  S IM BAY TEif' SLI208T 
LESS THAN 10 DEG F 
OR MORE THAN ill 

• 

1 A L L  
• 

• 

DEG f 

l- 1 6 2  GRS DETECTOR TEK' 

A, APPROACHING -4 
DEG F 

-

B. APPROACHING ill 
DEG f 

• 

• 

1 A L L  
. 

. 
• 

• 

• 

l- 1 6 3 CURONA DE T EC TE D I N  ' All 
GRS ' ' 
A .  I SOLATED TO GRS 0 

SH 1 El 0 POWE:R. 1 
SUPPL v I 

� .  I SOLA TE D TO GRS 1 

NA I D E T E C T O �  • 
�OWEK SUPPLY t 

l- 1 04 E X C E S S I V E  
C O l t-(;  I DE NC E 
R E J EC T I U N  OF 

UAMMA RAY E VE N T S  

RULE NUMBERS 
33-165 THROLiiH 
33-170 ARE 
RESERVED. 

• ALL 

RUL I NG CUES/NOTE S/COMH E � T S  

. . 

· -------------------------.-· 
' ' GAMHA RAY SPECT-SP ECIF IC ' '  
· --�------------------------ ·  

., 

' MONI TOR GRS T EM P .  
. . 

1 A .  APPLY POWER TO GR S . ' l • R f DL l N E  -4 O f G  F LE S S  THA� T 
1 ' L E SS THAN 120 DE G F • 

0 B .  REMOVE GRS POWER OR GO 0 
' TO COLO SOAK ATT I TUDE. ' 2 •  SPEC -4 DEG F L E SS ·THAN T L E S S  
1 1 THAN 120 DEG F • 

• • 

' A. SE�NCE GAIN STEP TO 
' STEP ZERO AKl/OR ENHANCE 
' OPERATING Ei'NIRa+lfNT, 

' 3 . GR S W I LL NOT eE QO�ERED EARL I ER : THAN T l l  + � H R S .  

. . 

• 

. 

• 
. 
. 

1 B .  OPERATE AT �AXIHUM 1 
' ALLOWAHLE GAIN S E TT I NG ' 
' AND/OR E hHANCE OPERATING'  
1 ENV I RONI4 ENT • • 

' DI SABLE VETO LOGIC 
• 

• 

. 

MI SSION �E V  D A T E  S E C T ION GROUP P AGE 

A POLLO 15 FH 5/3/ 7 1  LUNAR ORB IT 
EX PERl HENTS 

GAMHil RAY 
SPECJ-SPECIF I 33-14 

3 B •  



N A S A  - Mu ntd S plc:tc:nft Ctnttr 

M I S S ION  RULES 
S EC T I ON 3 3  - lUNAR O R B I T  EXPER I MENTS • CONTINUED 

R UlE ,:;oNDI T I ON/MAlFUNCTION PHASE RULING CUES/NDTE S/COMM E � T S  
--- -----�------------------------------------------------------------------------------------------------

3- 1 7  5 I M  TEP1'S Sll202 
/JUJ/OR Sll205 lESS � Q DEG F OR 
MORE "IH.'J>j 120 
DEG F 

---

3•1 7< X- R AY S�ECTROME TER 
T E MP.  
A .  APPROACHING 

0 DEG F 
B. AP PROA C H I NG 

.!.!lQ. DE G F 

1 A LL 
. 

• 

' 
• 

' All · 
' 
' 

' 
' 
' 
. 

' 
. 

. ' 
3· 1 7  SUN A PPkUACH I NG ' All 

X-kAY SPEC TROME TE R 1 
SUN A VUI UANCE ' 
ENVELOPE • 

3· 1 7< FA !LURE UF ANY THU ' L O  
X-RAY LUNA R ' 
Df: TEC TOKS I 

3- 1 7  FAILURE OF ALL X-RAY 
LlJNIIR DETECT� AT 
TURN-ON 

' L O  

• 
• 
. 

. 

• 

• 

3•1 ]( F A ILURE OF THE X•RAY ' L O  
SULAR. M O t H  TOR t 

3·177 X-RAY /ALPHA 
SP EC TR OME TE R D OOR 
FAILS  IN CLOSED 
PuS IT I UN 

3· 1 7  X-KAY/AL PHA 
SPECTROME TER OOOR 
FA I LS IN OPEN 
�uS IT I ON 

3·17' SIM BAY T EP1'  SLI202 
PH;J/r:IR SLI205 LESS 
� 0 DEG F OR MORE 

� l20 DEG F 

H I SS( ON 

• 
• 
' 
' Al l  
' 
' 
• 
' 
' 
' 
' 

' L O  

' All 

A POLLO 1 5  F NL 

' · 

· -------------------------�-· 
"X-RAY/AlPHA SPECT•SPEC i F J C 0  
· ---------------------------· 

. ,  

0 MO N ! T OR X•RAY SPECTROM E T ER . •  
. ' 

' 
' 
. 

• 
' 0 R EDL IN E  •20 DEG f L E SS THAN T L E S S  
• A. ENASLE X•RAY 
0 S P E C TROM E T E R  H E A T E R S  

' THAN H O  O E G  f ,  . 

' B . R EMOVE S PECTROME T ER 0 SPEC 0 DEO F L E S S  THAN T L E S S  THA� 
' PUWE R OR GL TU COLD • 
0 SOAK ATT I T UDE • 
• 
• 
• 

0 PlAC E " S PECT CMETER I N  
' ' STANDBY ' OR 1 CF F 1  
0 0R Cl OS E COVER , 
' 
. 

. 

' 
' CONT I NU E  EXPER IMENT 
' OPERAT I ON .  

' 1 20 DEG F ,  

0 . 

• SCHEDUL E LUNAk F LUOR ESC ENT 1 
I K-RAY MEA.SURE MENTS w IT H  I 

1 TH E  SOL AR � CN I TOR F O R  A 1 
' M I N I MUM OF TBO HRS NEAR 1 
0 THE END CF f11r LO P ER I O D. 0 

' CONT INUE EXPER IMENT 
0 OPERATI ON. 
' 
' 
• 
' CPERAT E  X-RAY AND ALPHA 
' PAR T I C L E  SPECT RUME T E � S  
0 TO OBTA I N  B A S E L I N E  
' ENG I NE E R I NG DATA A N C  THE� 
' POWER OOWN 

• cue---

0 TB• THERMAL RE SPONSE, ANO 
' RAfE. 
' 
' 
• 
' 

1 M [ N 1 M f Z E  AND DELAY AS lONG 1 
' AS POSS I BL E  ANY UR I N E  ° CUE---
0 0UMPS o H20 DUMPS ,  FUEL CEll ' 

COUNT 

' PURGES AND UNDES I R AB l E  0 TBo THERMAL R E SP ONSE AND COUNT R A T E .  
' THRUSTER A¢T I V AT IONS . 0 

o MONITOR ALPHII PARTICLE 
' SPECTR<I'IETI!R TIM'S, 
' 
' 

' 
' 

' 

S E C T I O N  

513171 LUNAR O R B I T  
EX PER-l MENTS 

GROUP PAGE 

X•RAY/AlPHA 
SPECf· S P EC I F I  33-1� 

. 

390 



ULE 

N A S A  - Muned Splctcnft C e nter 

M ISS ION RU LES 

SEC T I CN 33 - LUNAR ORBI T EXPER I M ENTS - CONCLUD E D  

ONO I T I ON/HALFUNCTION PHASt: IIUL I NG CUES/NOTE S ICOMME�TS 
- - - - - - - - -----------------------------------------�------------------- - - - - - - - - - - - - - - - ----------------- - - -

;-1 ec 

. 

• 

ALPHA PAR T I CLE ' ALL 
SPECTROMETER • 

TEMPE RATURE . ! 
A .  A P PROAC H I NG  • 

..Q. DEG F ' 
B .  APPROAC H I NG ' 

120 O E G  F OR ' 
GREA T ER THAN I 

104 D E G  F AND • 

DEGRADED SC I ENCE • 

OA TA. • 

• 
• 
• 

3· 1 8 1  SUN A P PROACHI.NG ' ALL 
A L PHA P A R T I C L E  • 

SPtCTkOMETER SU� • 

AVO I DANCE ENVE LOPE ' 

RULE r-.I.MBERS 
33-182 THROUGH 
33-199 ARE 
RESERVED 

• 

• 

• 

• 

· • A .  APPLV POWEK TO 
' S P ECTROM ET ER • 
• e .  REMOVe &PECJRDMETER 
' · POWER OR GO TO COLO 
' SOAK Ar.T ITUOE. 

' CLOSE E X PtR IMENT COV ER . 

. . 

• R E Dl i N E  - 4, O EG f LESS THAN T 

• THAN 1 20 D E G  F .  

• SPEC 0 OEG F LE S S  THAN T L E S S  
' 104 DE G F .  

. 

• 

. 

• 

. .  
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A A C R O N Y M S  AN D 
S Y M B O L S  



R I TE M  

AC 
ACA 
ACCEL 
ACCUM 
ACS 
A C T  
ADEG 
A E A  
A E LD 
AFD 
AFETR 
A/C, 
AGS 
ALOS 
Al l 
A M  
A M P  
ANT 
ADA 
AOH 
AuT 
APS 
APS 
AR I A  
A S A  
ASAP 
ASC 
ATCA 
ATP 
ATT 
AUX 
AZUSA 

BA 
S A P  
BAT 
BOA 
8/H 
BMAG 
BRSO 
BSE 
B T U  

CAl 
CASTS 

CB 
CCATS 

ccw 
CDH 
COP 
CDR 
CDU 
CE S 
CEVT 
CFM 
C. I F  
C I M  
CKT 
Cl TC 
C M  
CMC 
CHD 
CliP 
C/0 
C02 
COAS 
COl 
COMM 

NASA - Man ned Sp�eecnft C e nter 

MISSION RULES 

APPENDIX A • ACliONYNS AND SYII801.S 

AlTER NATfNG CURRENT 
ATTI TUDE CONTROLLeR ASSEMBLY 
ACCELERQMET.ER 
ACCUMULATOR 
ATTI TUDE CONTROL AND STAB I L IZ AT ION SYSTEM 
ACTUATOR 
AUXI L I ARY DI SPLAY EQUI·PMENT GROOR 
ABORT ELECTRONICS ASSEMBLY 
ASCENT ENG I NE LATCH I NG DEV I C E  
A S S  I STENT F L I GH T  DI RECTOR 
A I R  FORCE EASTERN TEST RANGE 
A I R-TO-GROUND 
ABORT GUIDANCE SYSTE �  
APOLLO LAUNCH DATA SYSTEM 
ALTERNATE 
AMPLI TUDE MODULAT I ON 
AMPERE I SJ 
ANTENNA 
ANGLE OF ATTACK 
APOLLO oP E R AT I ONS HANDBOOK 
A L I GNMENT OPT I C AL T E LESCOPE 
A SCENT PROPUL S I ON S YSTEM 
AUXI L I ARY �ROPULS ION SYSTEM 
A POLLO RANGE I N STRUMENTATION AIRC RAFT 
ABCRT SENSOR ASSEMBLY 
AS SOON AS PRAC T ICAL 
A SCENT . . 
A T T I TUDE T R ANSLAT ION CONTROLLER ASSEMBL Y . 
ALTERNATE TARGET POINT. 
ATTI TUDE 
AUXI L I ARY 
ELECTRONIC TRACKING AND VECTORING 

SYSTfM ETR 

BANK ANuLE 
BEST AOUPT I VE PATH 
BATTERY 
BERMUDA HSFN REMOTED S I T E  
BLCCK HOUSE 
BODY MOUNTED A T T I TUDE GYRO 
BERMUDA RANGE SAf&TY Off iCER 
BCCSTER SYSTEMS ENG INEER 
BRI TI SH THERMAL U � I T  

CALIBRATE 
COUNlOOwN AND STATUS TRANS M IS S ION 

SYSTEM 
C I RC U I T-BREAKER 
CO•MA�D, COHMUN I C � T I ONS, AND TELEMETRY 

SYSTEM 
CO�NTE RCLOCKW I S E  
C ONSTANT DELTA HE I,HT 
CO.MANO DATA PROCESSOR 
C OMI!ANOER 
COUPLING DATA UNI T 
CONTROL E LECTRONICS SYSTEM 
CO�TI NGENCY EXTRA V E H I CULAR TRANSFER 
CUBIC �EET PER -��JE 
CENTRAL I NSTRUMENTATION F AC I L ITY 
COMPUTER I NPUT MATR I X  
C I RCUIT 
C H I E F  LAWNCH VEHICLE TEST CONDUCTOR 
CCHMAND MODULE 
COMMAND NODULE CC�UTER 
C CMMAND 
C CMMANO MODU�E P I LOT 
CUTOff 
CARBON DI O X I D E  
CREW OPTICAL AL IGNMENT S IGHT 
CONTI NGEHCY O R B I T  I NSERTION 
COMMUNICATION 

M I SSION REV DAT E SECTISN 

A POLtO 15 FNL 513/71 ACa1lNYMS ANO 
SYMIO«.S 

CONF . 

CONtROL 
CP 
CRO 
CRYO 
CS I 
CSH 
CTE 
cvs 
CVTS 
cw 
C ANO W 
CY I 

DAP 
DB 
DC 
OCA 
ocs 
DDD 
CECA 
DEDA 
OEG 
OESC 
DH 
DIC 
OK 
DKD 
000 
CPS 
OR A  
ORS 
esc 
DSE 
DSKY 
oro 
0/TV 

ECS 
EOS 
EECOM 

EKG 
EIIR 
EMRO 
EMS 
EMU 
ENG 
EPS 
ERR 
E S E  
ETOM 

ETR 
EVA 
EVAP 
EVT 
EVVA 

F/A 
FC 
FCSM 

FD 
FOAl 

FDO 
F I DO 
F I G  
F I TH 

GROUP 

CONFERENCE 

LM GNC SYSTEMS ENGI NEER 
COMMUNIC AT IONS PROC E S SOR 
CARNARVON

. 
MSfN R E NOTED S I TE 

CRYOGEN I C S  
CONCENTR I C  SEQIIENCE I N I T I ATE 
COMMAND SERVIC E MODULE 
CENTRAL T I M I NG EQUI PMENT 
CONT INUOUS VENT SY&TEH 
C H I E F  V E H ICLE TEST SUPVI SOR 
CLOCKWISE 
"cAUTION AND WA R "' I NG 
CANARY I SLAND 

D I G I TA L · AUTO P I LOT 
OEADBANO 
DIRECT CURRENT 
D I G I TAL COMMAND A SSEMBLY 
D I G I TAL COMMAND nSTEM 
.D IG I TAL D I SPLA Y DRIVER 
.DESCENT ENGINE CONTROL ASSEMBLY 
DATA ENTRY AND Dl SPLAY ASSEMBLY 
DEGR EE 
DESCENT 
OEVELUPMENT FL IGHT I N STRUMENTATION 
DPS INSERTION CAPAB I L I TY 
DOCK 
DOCKED 
DEPARTMENT Of DEFENSE 
DESCENT PROPUL S IO N  SYSTEM 
D I SCRETE RECOVERY AREA 
DATA RECE IVING ST-ATI O N  
DYNAM IC STANDBY C OMPUTI'R 
DATA STORAGE E QUI PM£ NT 
DI SPLAY KEYBOARD 
DETA !LED TEST OBJEUIVE 
D I G I TAL T.O T E L E VI SION 

ENVIRONMENTAL CONTROL SYSTEM 
EMER GENCY DETE C TI ON SYSTEM 
ELECTR I C A L ,  E N V IROIMENTALt AND 

COMMON !CATIONS 
ELECTROCAR D I OGRAM 
ERROR MONITOR REG I ST E R  
EXP ER IMENTS M I SSION RULE DOCUMENT 
ENTRY MON ITOR I NG SYS,EM 
EXTRA•VEHICULAR M081 L I TY UN I T  
ENGINE 
EL E C TR IC A L  PGWER SYSTEM 
ERROR 
ELECTRON I C  SUPPORT EQUI PMENT 
RANGE SAFETY SIIPER.ISDR KSC 

CALLOUT 
EASTERN TEST R A NG E  
EXTRA-V E H ICULAR ACYI V I T Y  
EVAPORATOR 
EXTRA-V E H ICULA R TRANSFER 
EXTRA•YEHICULAR V I SOR ASSEMBLY 

FDRW ARO/AFT 
FUEL CELL OR FL IGHT CONTROL 
FLIGHT COMBUST I CN STABILI TY 

MONITOR 
FL IGHT D I RECtOR 
FLIGHT D I REC TOll ATn TUDE 

I N D I C A TOR 
FL IGHT DYNAMI C S  OFJICE� 
FL IGHT DYNAMI C S  OFFICER 
FIGU�f 
F IRE IN THE HOtE 

PAGE 
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k I TE M  

H 
F M  
F � S  
FQR 
F T P 

G 
G AND C 
GASTA 

GI H 
GC TA 
�UA 
GUC 
GU 

GUI 
GMT 
G M T LU 
l,j AND N 
G.N2 
GNC 
GNC S 
GNO 
G R R  
G k  S 
G S�C 
GTS 
GUIDO 

H2 
H 2C 
HA 
HA" 
H UR 
HF 
HF f 
HP 
HS 
rll 

IC 
I G A  
l � U  
I NJ 
IN S T 
! NV 
I P 
l f U b  

! SOL 
I SS 
l U  

I V T  

N A S A  - M1 n n ed Spa-cec r1ft Center  
M I S S IO N  RULES  

. APP E N D I X  A - ACRONYMS AND SY.MBOLS - CONTINUED 

F ULL L I F T  
F R E QUfNCr MGDU L A T ! O N  
F E E T  P E R  S EC uND 
F L I G H T  "UAL I F I C A T I O N  R E C O R D E R  
F I X E D  THROT T l E  PG I N T  

G R AV I TY 
G U I DANCE A N D  CONTROL 
G I MB A L  ANGLE S E QU ENC E TRANSL A T I O N  
ASSEMBLY 
GRAND BAHAMA I S LA�O 
GRCUNU COMMAND l V  A S S EMBLY 
G I M B A L  DRIVe A S S E �B L V  
G Y R O  D I SP L A Y  C O U P L E R  
GRCUND ELAPSE D  T I �E 
GROUND E L A P S E D  T I � E O F  I GN I T I ON 
G R E E N W I CH M E A N  T I M E 
u R E E N • I CH MEAN T I �E CF L I FTO F F 
G U I DA N C E  AND NAV I GA T ION 
G A SEOUS N l T�uGEN 

G U I DA N C E  NAV I GA T I CN CONTROL 
G U I DA NC E ,  -NA V I G A T I O N ,  AND CONTROL S Y ST E M  
G R (Uj\,0 
G G I DA N C E  R E F E R E • C E  R E L E A S E  
GAM�A-RAY S PE CT RCME T E R  
GODDA R D  S P A C E  F L I GHT C ENT E R  
G I MBAL T R I M  S Y S T E M  
G U I D ANCE O F F I C E R  

HYUROGE1� 
W A T E R  
H E I G H T  u F  APOG E E  
HA .. A l l 
H I GH-I H T- R A T E  
H I GH f REQUENC Y 
H E A T  FLOW E XP ER I MENT 

H E l bH T  Of P E R I G � E  
H IG H - S P E E D  
H E R Tl 

l � T E PCOMMUN I C AT I ON S  EQUI PMENT 
I NN E R  G I MBAL A X I S  
I NE R T I AL M E A SUREMENT U � I T  
I NJEC TCR 
I N S TRUMENTA T I ON 
I NV e R T ER 
I MPAC T P O I N T  OR ! �PACT P R E U I C T ! O N  
I NE RT I AL R A T E  I � T 6 G R � T I N G  GYRO 
I S C L A  T I  CN 
I NE R T I AL S UB 6 V S T E �  
I NSTRUMENTAH O N  U � I T  
l � I RA V EH ! CU L A R  T R A � S F E R  

L M O E  
L M P  
L I D  

LO I 
LOS 
LUX 

L / R  
L R V  
LV 
L / V  
LVDA 
LV D(. 

MALF 
MC 
MCC 
MCC 
MC AND W 

MOA S 
M t: O  
M F S C  
MFCO 
MFV 
�GA 

M I L  
M I TE 

MN F L D  
M AND 0 
MUC 
MS 

MSFN 
M S K  

M S T C  
M T V C  
MUX 

N A S A  

NCC 
NM 
NPV 
NSR 

02 
0 / B  
ODOP 
OGA 
CM5f 

O P S  
ORDEAL 

OX I C  

l!-1. DESCENT f.NG I �E 
LM M O D U L E  P I LO T 
L I F T O F F  
L U N A R  O ' B I T  I N S E R T I ON 
L !Nf-OF- S IGHT 
l iQUID OXYGEN 
L E F T  /R ! G H T  
LUNAR R O V I � G  V E " l ClE 
LOo-VOL T A GE 
L AUNCH V E H I C L E  
LAUNCH V F. H I ClE DATA ADAPT ER 
L AU � C H  V E H IC L E D I G I T A L  COMPUTER 

MAl F UNC T1 ON 
MAPP I NG. C AM F R A  
M I S S ION C O N T R O L  C E NT E R  
,, 1 OCOUR S E  CORR ECT I ON 
M A S T E R  C A UT I ON AND W A RN I NG 
M E D I C AL DATA A C -U l S ! T IDN S Y S T E M  
MANUAL E N TRY O E V I C E  
M A S T ER E VE N T S  SEQUENCE C ON T RO L L E R  
MANUAL F U E L  C U T CFF 
M A I N  fUEL V A L V E  
M I DDL E G I MBAL A X I S 

MERR I TT I SL A ND 
MASTER I N STRUM E N T A T I ON T I M I NG 

EQ U IP M E NT 
MAN I FO L D  
M A I N TENA�CE A N D  O P E R A T I ON 
M I S S I ON O P E R A T I ON S  COMPUTER 

MASS SPECTROMETER 
MANNED SPACE FLIGHT NETWORK 
MANUAL S E L E C T  KEYBOARD 
CSM SPAC ECR A F T  TE S T  C ONDUCTOR 
MANUAL THRUST VEC TOR CONTROL 

MUL T I PL E X E R  

NAT IONAL AERON AuT I C S  AND S P A C E  
ADM I N I S TR A T I O N  

COMB I NE D  CORRE C TI VE MANEUVER 
N AU T I CAL M I L E S  
NON-PROPU L S I V E  VE NT 
COEL L I P T I CAL MA�EUVER 

O X Y G E N  
ON BOARD 
O F F S E T  D O P P L E R  AND POSI T I ON 
OUTE� G I MBAL A X I S 
O F F I C E  OF MANNED SPACE F l i GHT 
O X Y G E N  PURGE S V ST E H  
OR B I TAL R AT E  DR I V E  E L EC TRON I C S  

A P O L L O  LM 
O X ID I Z E R  

JD J E T  D R I VE R  

KOH 
KSC 

Ltl  

LBR 
L C G  
L C k U  
LE S 
L E T 
L&C 
LH2 
L l i.JH 

L "  

P C T A S S CUM HYORD X I CE 
K E NNEDY S P A C E  C EN T E R  

P C  UNO 
L CW-61 T-RA T E  
L I Q U I D  CuUL I NG GARME�T 
LUNAR COMM R E LA Y  UN I T  
LAUNCH E SC A P E  S Y S T E M  
L A uNCH E SC A P E  T O o ER 
L� G U I DA NC E  C O M P U T E •  
L I <; U I  D rlYDRnGEN 
L I TH I UM HYDku X I CE 
LLNAR MuOULE 

M I S S I ON R EV C � T E  S E CT I O N  

A PCLLO 1 5  F NL 5 / 3171 ACRO N!I H S  AND 
SY MBOL S 

P A F B  
P A M  
P B  
P C  
PC 
PCM 
PCMGS 

PC02 
PDS/DD 

P AND F S  
PGA 
PGP4CS 

PGNS 

GRUUP 

PATK I CK A IR FORCE BA S E  
P UL S E  A M P L I T UD E  MODUL A T I O N  
P USH·SUTTO!i 
PAN CAMERA 
P ER ! C YN T H CON 

PUL S E  C O D E  MODULA TION 

PUL S E  CODE HOO�LATION GROUND 
STAT I ON 

P A R T I A L  P R E S SU R E  CARBON D I OXI DE 

P L O T T IN G  D I S P L A Y  S�CHANNEL /D A T A  

D l  STR ! B UT I O N  
P AR T I CL E S  AND F IE LD S  SUBSAT E L L I T E  
PR ES SUR E  GARME!il ASSE MalY 
PR I MA R Y  G U I D A N C E  A NO NAV I GA T I ON 

CONTROL S Y ST E M  asH . 
P R I MARY G U I DA N C E  ANO NAVIGATION 

SYSTEM L M  

P AGE 
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R I TE M  

P I  PA 
P L S S  

P O  
P O l  
P O S  
P O S  
P P M  
PQI>S 

P R E L N  
1"' 1\ E S S  
PR I 
P�OC 
PKOP 
P S A  
P S I  
P S I D  
P S S  
P T A  
P T P  

P H  
P U  
PUGS 

P V T  
PYRO 

RAD 
R E T  
� c s  
R C U  
R C VR 
� E F  
f< E  P SMMAT 
R E QO 

RE TRB 
R E TRO 
R E V  
Rf 
R F O  
RGA 
RHC 
R I P  
1\L 
RNDl 
RP-RT 
RR 
R R  

R S I  
R S O  
R S VR 
RTACF 
RTC 
k TCC 

SIC 
SCE 
scs 

sos 
SEC 
SEC 
SECO 
se e s  
SHE 
S I G  
S L A  
SL V .  
SM 
SMJC 

N A S A  - Ma n ntd s,actcralt C t nttr 

M I S S ION RULES 

AI'PENOIX A - ACRONYMS A N D  SYMBOLS - CONTINUED 

PULSE I �TEGRA Tl NG P E �OULOUS 
PORTABLE L I F E  S U P PO R T  SYSTEM 

ACCELEROM
.
� T E R  

PCWER OUT 
PAR T I AL P R E SSUR E O X Y G EN 
P C S I T I UN 
P R I MARY OXYbEN S Y Sf E M  

P A R T S  P E R  M I L L I ON 
P R O P E L L A N T  QUA N T I TY GAG I NG S Y S T EM 

P R E LAUNCH 
P R E SSURE 
P R I MA R Y  
PRCCEUURE 
PROPELLANT 
P O W E R  SERVO A M PL I F I E R  
PCUI•IDS P E R  SWUARE · I N C H  
PCUND S P E R  S Q U A R E  I NCH D I F F ER E NC E  
P A D  S A F E TY SUPE R V I SOR 
PULSE TORQUE A S S E �BL I 
P R E F E RR<D T A R G E T  PO I NT 

P I TCH THRUST VECTOR 
PROPELLANT UT ! L I Z  AT! CN 
PROPELLANT U T I L I Z A T I CN AND GAG I NG S Y S T EM 

P R E SSURE-VOLUM E-TEMP ERATURE 
PYROTECHN I C S  

QUANT I T Y  

R A D I A T OR 
R E TR A C T  
R E AC T I ON. CONT ROL SY S. T E frt  
R E NCTE CONTROL U N I T  
R E C E I.VER 
R E F E R ENCE 
R E F E R ENCF STABLE MEMBER MAT R I X  
R E (; U I R E U  

R E T R O  E L A P S E D  T I M E  T O  R E V E R S E  B 
R E TRO F I RE OFF I C E R  
R E VOLU TI CN 
R A D I O  FREQUENCY 

R E T RO F I RE OFf i C � R  
R A T E  GYRO A S S E M B L Y  
R C T A T I O �  HAND C C� TRJLLER 
RA�GE Of I M PACT PC I N T  
• CLL L E F T  
R ENDE ZVO�S 
DOWNRANGE E R R OR 
R E ND E Z VOUS � A D A �  
ROLL R I GHT 
RCLL S TABI L I T Y  I N D I C ATOR 
RANGE SAFE T Y  OF F I C E R  
R E S OL V E R  
REAL- T I M E  AUK I L I ARY CO�PUT I NG FAC IL I TY 
R E A L- T IME CUMMA'O 
R E A L- T I ME  COMPUT E R  CC�PLEX 

SPAC E C oAF T 

S I GNAL COND J T I O� I NG EQU I P M E NT 
S T AB i l i ZAT ION A�O C C hTROl SYSTEM 

SC I EN T I F I C  DATA S YS T E �  
SECONDARY 
S E C OND 
SUSTA I NE R  E NG I N E  CUTCFF S - I V B  CUfOfF 
S EQUENTAl EVE NTS CO�TROL S Y S T E M  
SUPER-CRI T I CA L  H f L I U �  
S I GNAL 
SPACECRAF T  LH A DAPT ER 
SATURN LAUNCH V E • IC L E  
S E R V I C E  MODULE 
S E R V I C E  MODULE J E T T I SO� CON TROLL E R  

MI S S I ON R E V  C A T E  S E C T  Uoh 

A PCLLO 15 F �L 5/317 1 ACR<JNII'MS AND 
SYMI�S 

SODS 

SOL 
SuP 
sov 
SPAN 
SPS 
SRO 

sse 
STBY 
sw 

SXT 

T B  
TBD 
TC 
TIC 
TC E 
TCP 
TO AND E 

TOP 
TEL COM 
T E M P  

TF F  
THC 
T I G  
TL I 
TM 
TMG 
T�K 
TOK 
TP F  
TP I 
T R N S  
TR.UN 

TTC 
TT Y 
TVC 

U/0 

UDL 
UHF 
UNDKD 
USB 

vc 

V E l  
VGX 
VGV. 
VG.Z 
VHF 
VLV 
VSM 

WBO 

WMS 

WT 

X F E E O  
X M I T  
XMTR 

y 
YTV 

l 

GROUP 

SPACECR A F T  O P E RAT I ONAL DATA BOOK 

SOL E NOI D 
STANDARD OPE R A T I NG PROCEDURE 
SHUT-OFF VALVE 
SPAC ECR A F T  P LA �NI N/0 ANO ANAL Y SI S 
S E R V I C E  PR\JPUL S IO N  S Y ST E M  
SUP � R INT ENDFNT RANGE OPE R A T I ONS 
SPACE S U I T  COM��N I OATOR 
STANDBY 

S W I T C H  
SE XTANT 

T I Mt·  B A S E  
T O  B E  D E TE R M I N E D  
TE ST CO�DUC TOR 
TEL E M E T R Y  AND C CMMUN I C A T I O N S  
CuN D E N S E R  E XHA UST T E M P E RATURE 
THR U S T  C HAMBER PRE SSURE 
T R A N SPO S I T I O N ,  DOC K I NG ,  AND 
E J E C T I O N  
T E L E M E T R Y  D A T A  P R OO E  SSOR 
LM E ECOM 
TEMP ERATURE 

TIMF OF FREE F A LL 
THRUST A �O C O N  TROLlER 
T I M E  Of I GN I T I O �  
TR A N S LUNAR I NJ E C T ION 
T E L E M E T R Y  
THERMAL M E T E RO IO GARMENT 
TANK 
THRUST O K A Y  
TERM I N A l  P H A S E  F INAl t Z A T I O N  
TERM I NA L  P H A S E  I N I  H ATE 
TRAN S F E R  
TRUNNION 

TRAN SLA T I ON THRLST CONTROLLER 
TEL E TYP E 
THRUST VECTOR £CNTRDL 

UP/DOWN 
UPOATA L I NK 
UL TR A  H I GH F R E QUENOY 
UNDOCK E O  
UN I F I ED S-BANO 

VELOC LT Y  CO U�TER 
I N E R T IAL VELOC I TY AT E N T R Y  
VELO C I T Y  T O  B E  GA I NED X-A X I S 
VELOC I TY TO BE GAI NE D  Y-lX I S  
VELOC I T Y  TO B E  GAINED Z-l K I S  
VERY H I GH F R E QVENCW 
VALVE 

V ID E O  S W I TCHI�5 MATR I X 

WI DE-BAND OAU 
WASTE MANAGE ME NT SYSTEM 

WE I GHT 

CROSSFEED 
TRAN SMI T 
TUIISM I T T E R  

Y A W  O R  Y-AXI S 
YAW T HR U S T  VECTOR 

l-AX I S  
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